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ABSTRACT 

The food and feeding habits of some of the common fishes landed by the traw­
lers at Bombay have been studied by employing the points method and the volumetric 
method. Ilisfia filigera has been observed to be carnivorous, feeding chiefly on Acetes 
and teleosts, and Thrissocles malabarica feeds predominantly on planktonic organisms. 
The food of the catflshes consisted of benthic epifauna and infauna and also fishes. Poly-
dactylus indicus and Polynemus heptadactylus were feed ing at all depths in the water column. 
Pomadasys hasta was noted to be mostly a benthic feeder. Pseudosciaena diacanthus, 
Otolithoides brunneus, Otolithus ruber, Johnius dussumieri, J. carutta, J. axillaris, J. aneus 
and Sciaena dussumieri fed chiefly on prawns, Acetes and fishes. Muraenesox talabonoi-
des has been found to be predacious mainly on fishes. The seasonal variation in the 
diet of the fishes as a whole was determined by finding out the 'food index'. Prawns 
and teleosts were the most important food items consumed by the majority of the species. 
The values of the 'feeding index' did not show any significant variations in the different 
months. However, it was slightly higher during the period July to September. 

INTRODUCTION 

Very little information is available on the food and feeding habits of trawl 
fishes in India excepting those studied by Rao (1964) from the landings by the 
Government of India fishing vessels operating in the Bay of Bengal. The present 
study, which mainly refers to the common ground fishes of the north-West coast, 
becomes all the more significant when considering the quantity of trawl fishes 
landed at Bombay, and is based on the examination of the stomach contents of 1038 
specimens belonging to 17 different species. 

MATERIAL AND METHODS 

The samples were collected from the trawl landings at Sassoon Dock, Bombay, 
by the Govt, of India vessels and the New India Fisheries Company's trawlers during 
the years 1966-1968. Each fish was examined in the fresh state for length and stage 
of maturity and the stomach was preserved in 5 % formalin for further studies. The 
total length of the specimen was measured from the tip of the snout to the longest 
caudal fin ray, except in the case of Polydactylus indicus (ShaW) where the standard 
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length was recorded as the caudal fin rays Were found invariably broken. The stage 
of maturity was noted to see wliether there is any correlation between feeding 
intensity and maturity stage of the fish. The intensity of feeding was determined 
based on the degree of distension of the stomach Wall and the amount of food con­
tained in it and classified as 'gorged', 'full', '3/4 full', 'i full', ' i full', 'trace' and 
'empty'. The food items were identified as far as possible up to the species and the 
percentage composition of the different food elements was estimated by the points 
method and the volumetric displacement method (Hynes, 1950; Pillay, 1952). The 
digested portion of the food when mixed with high amounts of mucus of the stomach 
was excluded while assessing the percentage composition of the gut contents. 

OBSERVATIONS 

1. Pseudosciaena diacanthus (Lacepede) 

A total number of 87 specimens, of size range 17.1 -142.0 cm was examined. 
Most of the juvenile 'ghol' (up to about 60 cm length) in the total landings (about 
85-90%) were observed with extroverted stomachs, as was also observed by Rao 
(1963). Prawns appear to be the most favourite food item of the juveniles, the com­
mon species met with being Parapenaeopsis stylifera, P. sculpt His, Penaeus sp. and 
Palaemon sp., followed by teleosts Otolifhus ruber, O. sp., Johnius dussumieri, 
J. carutta and Opisthopterus tardoore, crabs and stomatopods (Fig. 1 A, B). Acetes 
indicus and some molluscs formed a small portion in the feed. Table 1 indicates 
that the feeding intensity is slightly higher during the period September to 
November. Rao (1963) noted a period of high feeding activity during September -
December. 

The adult fish is piscivorous, teleosts constituting more than 63 % in the total 
food (Fig. 1 C, D). The common species were llishafiligera, Thrissocles sp., Opisth­
opterus tardoore, Otolithus ruber, Johnius dussumieri, Nemipterus japonicus, Lactarius 
lactarius, Caranx sp. and Leiognathus sp. PraWns, represented by species like Meta-
penaeus affinis and Palaemon tenuipes, were next in importance and other organisms 
recorded were stomatopods, crabs, bivalves, gastropods and cephalopods. 

Bhatt et ah (1964)found "digested prawns and prawn remains" in the stomach 
of a few specimens. Rao (1963) observed prawns and fishes to be the major food 
items. 

2. Otolithoides brunneus (Day) 

Fifty-five specimens, mostly juveniles of size range 27 -143 cm, were examined. 
Thejuvenile'koth', like the juvenile 'ghol', is carnivorous, feeding mainly on prawns, 
Acetes and teleosts, with very small quantities of cephalopods and other crusta­
ceans (Fig. 2A, B). The prawns were found to consist mostly of Parapenaeopsis 
stylifera, P. sp. and Solenocera sp. The feeding intensity of the juveniles was poor 
during October to February (Table 1). Analysis of the stomach contents of a few 
adult specimens indicated a diet consisting mainly of teleosts and a fair amount of 
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prawns along with some cephalopods. 
Trichiurus sp. and Harpodon nehereus. 
ens sp. and Palaemon tenuipes. 

The fishes met with were Coilia dussumieri. 
The prawn species recorded Were Metapena-

According to Karandikar and Thakur (1951), sciaenids are carnivorous, 
feeding on fish, crustaceans, molluscs and annelids. Kutty (1967) has observed that 
'koth' mainly feeds on fishes, prawns and other crustaceans like crabs and stomato-
pods and that the feeding intensity in the juveniles was least during the cold season 
from November to February. 

3. Otolithus ruber (Schneider) 

This is one of the commonest species that occurs among small sciaenids 
collectively called 'dhoma', the quantitative abundance of which is very high in the 
trawl catches. A total of 240 specimens of size range 9.3 - 31.5 cm was examined, 
of which 54 were with empty stomachs. A good number of specimens were observed 
with extroverted stomachs. 

Fio. 1. Food of JPseudosciaena diacanthus. A and C—Percentage composition of the food items; 
B and D—Composition of food items in different months of observation. 1—prawns; 
Z—Aeeies; 3—stomatopods; 4—crabs; 4a—cephalopods; 5—teleosts; 6—miscella­
neous items, which include crustacean remains, bivalves, gastropods and teleost eggs 
in juveniles, and bivalves and gastropods only in adults. 
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Fio. 2. Food of Otolilhoides brunneus Guveniles). A—Percentage composition of the food 
items; B—Composition of food items in different months of observation. 1—prawns; 
2—Acetea; 3—other crustacean remains; 4—cephalopods; 5—teleosts. 

The fish is an active carnivore, prawns and teleosts forming the main con­
stituent of the diet. A wide variety of other organisms like stomatopods, amphipods 
isopods, copepods, cephalopods and salps was also met with in the stomach (Fig. 
3 A, B). The fishes encountered were Johnius dussumieri, Johnius sp., Otolithus sp., 
Polynemus heptadactylus, Bregmaceros mcclellandi and Leiognathus sp. The feeding 
intensity was considerably high, especially among mature fish, during the period from 
October to January (Table 1). 

Jacob (1948) has observed that O. ruber is piscivorous in habit, feeding on 
fishes with the help of its conspicuous canines. Chacko (1949) has also observed 
this fish to be carnivorous and actively predacious at surface and midwaters. In 
the case of the related species O. argenteus, Bapat and Bal (1952) noticed a plankton 
feeding habit in juveniles at surface and a distinct carnivorous habit, feeding mainly 
on fishes, in the adults. Venkataraman (1960) also reported that O. ruber is mainly 
a carnivorous fish, teleosts forming the major item of its food. Vaidya (1960) 
recorded the adult to be carnivorous, feeding on crustaceans, teleosts and cephalo­
pods, and the post-larvae and the juveniles as surface plankton feeders, feeding 
chiefly on crustaceans (the juveniles consuming fishes and cephalopods also in small 
quantities). 
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The present observation agreies with those of all the previous workers excejjt 
for certain minor differences. Vaidya (1960) remarked Bregmaceros mcclellandi 
to be the chief item in its food, but during the present study, the juveniles of Johnius 
dussumieri and Johnius sp. were more frequently observed than B. mcclellandi in the 
stomach of this fish. The present investigation has also revealed that the feeding 
intensity is invariably related with the maturity stage of the fish, as most of the speci­
mens examined during the spawning months were With empty stomachs or stomachs 
containing little food. While those examined after the spawning period had a higher 
percentage of full stomachs, as also observed by Vaidya {pp. cit.). 

4. Johnius dussumieri (Cuvier) 

A total of 129 specimens of size range 12.8 - 25.5 cm was examined. This is a 
carnivore preferring a benthic habitat, as evidenced by the presence of polychaetes, 
gastropod shells, sand grains and mud in the stomach. Specimens with extroverted 
stomachs were observed very frequently. PraWns, Metapenaeus spp. and teleosts, 
Bregmaceros mcclellandi and Leiognathus sp. formed the major constituents of the 
diet with fairly high percentage of stomatopods. The other organisms that formed 

FIG. 3. Food of Otolithus ruber. A—Percentage composition of the food items; B—Compo­
sition of food items in different months of observation. 1—prawns; 2—Acetes; 3— 
stomatopods; 4—cephalopods; 5—salps; 6—teleosts; 7—miscellaneous items, which 
include amphipods, isopods, copepods, other crustacean remains and decapod larvae-



TABLE 1. Feeding intensity and feeding index 

Species 1966 1967 1968 
J A S O N D J F M A M J J A S O N D J M A M J 

Pseudosciaena diacanthus* 

Otolithoides bruimeus* 

Otolithus ruber 

Johnius dussumieri 

J axillaris 

Pomadasys hasta 

Polynemus heptadactylus 

Mwaenesox talabonoides 

Arius thalassinus 

Ilishafiligera 

Feeding index 
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Data not available for February 1968. *Juveniles only. H-heavy (gorged); G-good (full or 3/4 full); M- medium (1/2 full); P-poor 
(very little food); E-Empty. 
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part of its feed were ̂ cefes, crabs, amphipods.copepods {Euchaetasp. and others) 
gastropods (Umbonium sp.), cephalopods and nereid polychaetes (Fig. 4 A, B). 
The feeding intensity was generally low except during the post-spawning periods, 
September to October and March to May. 

Jacob (1948) has recorded prawns and white-bait as the chief food items of 
this species. Chacko (1949) observed this fish to be a carnivore, predacious at mid 
Water and bottom. Bapat and Bal (1952) and Savant (1963) have noticed that the 
juveniles are voracious crustacean feeders with a tendency to feed at the bottom. 
Savant (pp. cit.) also found prawns, Acetes, stomatopods, crabs, gastropods, bivalves, 
cephalopods and the teleosts in the food of the adult fish. An apparent correlation 
between feeding and maturity of the fish was also observed by Savant (op. cit.). 

5. Johnius carutta Bloch 

This 'small sciaenid', which is fairly common in the trawl catches, is a carni­
vore feeding mainly on free-living crustaceans at the bottom like penaeid praWns, 
Acetes indicus, portunid crabs and amphipods, fishes and molluscs like pteropods 
and gastropods (Umbonium sp.). 

'e l 

B 

Ji- S 0 N D JA F MR AP AU S JA Ml 
1966 1967 1969 

FIG. 4. Food of Johnius dussumieri. A—Percentage composition of the food items; B—Com­
position of food items in different months of observation. 1—prawns; 2—Acetes; 
3—stomatopods; 4—crabs; 5—polychaetes; 6—teleosts; 7—^miscellaneous items, 
which include amphipods, copepods, decapod larvae, other crustacean remains, gas­
tropods, cephalopods, sand grains and mud. 
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Jacob (1948) recorded copQpods {Paracalanus sp.), Lucifer sp., foraminiferans, 
radiolarians, larval crabs, Gammarus, prawns, polychaetes, Stolephorus spp., 
Cynoglossus semifasciatus, Sciaena spp., fish scales, eggs and sand grains in its 
stomach. He also reported one instance of cannibalism. Rao (1964) has observed 
that the food of this species is composed mostly of benthic fauna. 

6. Johnius axillaris (Cuvier) 

This is one of the less common species of 'small sciaenids'. 
specimens of size range 9.9 - 27.8 cm were examined. 

Eighty-eight 

Like the other sciaenids, this is a carnivore feeding chiefly on fishes and inver­
tebrates that live near the bottom. Occasionally pelagic copepods and salps were 
also met with in the stomach. The diet seems primarily based on teleosts and prawns 
supplemented by a wide variety of other organisms like Acetes, stomatopods, amphi-
pods, isopods, copepods, polychaetes, cephalopods and salps (Fig. 5 A, B). 

The feeding intensity was found to be slightly higher in the months of May 
and December (Table 1) although gorged stomachs were observed occasionally in 
other months also. 

S9.»^-

FiO. 5. Food of Johniui axillaris. A—Percentage composition of the food items; B— 
Composition of food items in different, months of observation. 1—prawns; 2— 
Acetes; 3—^stomatopods; 4—crabs; 5—cephalopods; 6—polychaetes; 7—salps; 
8— t̂eleosts; 9—miscellaneous items, which include amphipods, isopods, copepods and 
otlier crustacean remains. 
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7. Johnius aneus Bloch 

This species, though in lesser numbers, occurs very frequently in the trawl 
catches. The food items found in the stomach of a few specimens examined were 
Acetes indicus and unidentifiable teleost remains. 

Rao (1964) has recorded from its stomach prawns, crabs, Squilla, alima, 
Lucifer, mysids, isopods, amphipods, copepods, euphausiids, prawn larvae and 
teleosts (Rastrelliger). 

8. Sciaena dussumieri (Valenciennes) 

Some adult specimens were collected infrequently during September—October 
1966 and April and October 1967. This is a carnivorous fish, predacious at mid water 
and bottom. Most of the specimens examined were with extroverted stomachs. 
The stomach contents of the available specimens included stomatopods, salps, mollu-
scan remains and teleost scales. 

Jacob (1948) noticed polynoid worms (Lepidonotus sp.), moUuscan remains 
and hydrozoan colonies in a specimen he examined. According to Basheeruddin 
and Nayar (1961) the juveniles feed on polychaete worms, copepods and other cru­
staceans. 

9. Pomadasys hasta (Bloch) 

A total of 61 specimens of size range 17.8 - 64.0 cm was examined. This fish, 
'karkara', is primarily a bottom feeder. The food comprises teleosts, Apogon sp. 
Bregmaceros sp. and young eels, stomatopods, portunid crabs, prawns, amphipods 
tubicolous polychaetes, bivalves, gastropods, cephalopods and salps (Fig. 6 A, B). 
A higher percentage of amphipods, stomatopods and crabs was noticed in a few 
juvenile specimens examined than in the adults. The feeding intensity was poor 
almost throughout the year. 

Venkataraman (1960) noticed polychaetes, copepods and Coscinodiscus in 
a few specimens of this species he examined. 

10. Polynemus heptadactylus (Cuvier) 

The 'shende' is fairly abundant and is obtained throughout the year. A total 
of 111 specimens of size range 12.5 - 26.2 cm was examined. 

P. heptadactylus is a predacious carnivore exhibiting a tendency to feed at the 
bottom, as evidenced by the occurrence of benthic organisms mixed with sand grains 
and mud in the diet. The gut contained a variety of organisms, with a higher per­
centage of prawns (Afe/a/>enfle«5 affinis, Parapenaeopsis hardwickii, Parapenaeopsis 
sp., Miyadiella sp., Palaemon tenuipes and Solenocera sp.), stomatopods (Squilla) 
and teleosts and with lesser but significant quantities of Acetes, crabs, amphi­
pods, copepods {Euchaeta sp.), crustacean larvae (megalopa, alima etc.), other 
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crustaceans (ostracods, euphausiids, Lucifer etc.), bivalves, gastropods {Umbontum 
sp.), polychaetes and fish eggs (Fig. 7 A, B). No marked variation could be 
noticed in the feeding intensity of this species at different seasons or in relation to 
its breeding. 

Chacko (1949) observed that P. heptadactylus is a carnivore actively predacious 
at surface and mid water, feeding on praWns, Acetes and fishes {Stolephorus sp. and 
Sardinella sp.). Bapat and Bal (1952) recorded that Acetes indicus and Acetes sp. 
form the major item of food in the early stages which is supplemented by teleosts 
{Bregmaceros mcclellandi and Otolithus argenteus), copepods and polychaetes in the 
larger stages of the young fish. Venkataraman (1960) has reported that its food 
mainly consists of prawns and polychaetes along with crabs, megalopa, amphipods, 
copepods, Lucifer and Evadne. Nayak (1965) observed the adult fish to be carni­
vorous, preferring a benthic habit, with a mixed diet of crustaceans ranking first, 
followed by fishes, polychaetes, molluscs and echinoderms, without any definite 
seasonal fluctuations or reference to breeding periodicity of the species. 
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Ro. 6. Food of Pomadasys hasta. A—Percentage composition of the food items; B—Com­
position of food items in different months of observation. 1—prawns; 2—stomato-
pods; 3—crabs; 4—crustacean remains; 5—bivalves and gastropods; 6—ccphalopods; 
7—polychaetes; 8—teleosts; 9—miscellaneous items, which include amphipods, salps, 
plant matter and sand grains. 
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11. Polydactylus indicus (Shaw) ^ 

The species, popularly called 'dara', is a prime fish, the catches of which have 
dwindled much in the last ten years (Rao, 1967) and samples for the present studies 
were scarce because of its meagre and irregular representation in the trawl catches. 
This appears to be a predacious carnivore the food items of which are mainly free-
living crustaceans and fishes that live near the bottom. The stomach contents of 
the immature specimens examined revealed a diet of prawns, Parapenaeopsis stylifera 
Parapenaeopsis sp., Metapenaeus affinis, Solenocera indica and Palaemon sp. and 
teleost fishes, Johnius dussumieri, Coilia dussumieri and Thrissoclesmalabarica, along 
with a number of other organisms such as stomatopods, crabs, Acetes indicus, 
bivalves, gastropods (M«rex sp. and Umbonium sp.) and scaphopods (Dentalium). 

Chacko (1949) observed that P. indicus is carnivorous actively predacious at 
surface and mid water and recorded Penaeus sp. and Acetes sp. in its diet. Mohamed 
(19556) reported that this species is predatory in its habit, the juveniles being predo­
minantly crustacean feeders and piscivorous. Karekar and Bal (1958) showed that 

Fio. 7. Food of Polynemus heptadactylus. A—Percentage composition of the food itemi; 
B—Composition of food items in different months of observation. 1—prawns; 2— 
Acetes: 3—stomatopods; 4—crabs; 5—amphipods; 6—copepods; 7—megalopa larva; 
8—polychaetes; 9^teleosts; 10—miscellaneous items, which include ostracods, eu-
phausiids, alima larva, iwcj/sr, other crustacean remains, bivalves, gastropods, fish eggs, 
sand grains and mud. 



FOOD OF DEMERSAL FISHES OFF BOMBAY 67 

the juveniles are chiefly crustacean feeders, mostly on prawns and Sguilla with a small 
percentage of crabs. Bony fishes Were observed in the stomachs of larger juveniles. 
In the adults, teleosts contributed the major item of food. Basheeruddin and Nayar 
(1961) found that the juveniles feed on prawn larvae, mysids and amphipods. 
Bhatt et al. (1964) observed that crustaceans constituted the largest single item of 
food, followed by teleost fishes. 

12. Muraemsox talabonoides (Bleeker) 

This eel, locally known as 'warn', supports a fishery of much importance on 
the north-western coast of India and is obtained almost throughout the year. A total 
number of 52 specimens of size range 86 -190 cm was examined. 

The species appears to be essentially a carnivore and actively predacious, 
feeding mainly on fishes, Coilia dussumieri, Harpodon nehereu^, Opisthopterus 
tardoore,Johnius axillaris, Polydaciylus indicus, Saurida sp., Trichiurus sp. and young 
eels, with less preference to stomatopods, crabs, prawns and cephalopods (Fig. 8 
A, B). Most of the specimens examined were with empty stomachs. Mohamed 
(1955a) also observed a high percentage of empty stomachs in the specimens from 
trawl catches and stated that it may be due to disgorging. Juvenile sharks were also 
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FIG. 8. Food of Muraemsox .talabonoides. A—Percentage composition of the food items 
B—Composition of food items in diflferent months of observation. 1—prawns; 
2—stomatopodsS 3^—crabs; 4—cephalopods; "5—sharks; 6—teleosts. 
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encountered in the stomach and they formed a small portion of the diet in March 
1967. The feeding intensity Was relatively high during the second half of the year 
than in the first half. 

Mohamed (1955a) has observed that M. talabonoides is a carnivore, predatory 
in its habit, feeding mainly on fishes followed by crustaceans and cephalopods, 
though the juveniles showed a preference to crustaceans. The feeding activity was 
low during the spawning period, February to May, and active feeding resumed after 
the spawning. The present observations also have shown that the feeding activity 
of this fish is similarly influenced by the maturity stages. 

13. Arius thalassinus (Ruppell) 

Arius thalassinus and A. dussumieri coninhuiQ to a major part of the cat-fish 
catches landed by trawlers, the former being available throughout the year. A total 
number of 40 specimens in the size range 20.5 - 57.6 cm was examined. 

A. thalassinus is carnivorous and the food comprises mostly organisms of the 
benthic epifauna and infauna along with fishes. The stomach contents analysed 
included a higher percentage of crabs and teleosts {Cynoglossus sp., Saurida sp., 
Otolithus ruber and young eels) and a lesser but significant quantity of prawns 
(Parapenaeopsis stylifera and Metapenaeus ajfinis), Acetes indicus, stomatopods, 
polychaetes, bivalves, gastropods, cephalopods and salps (Fig. 9A, B). The presence 
of big teleost vertebrae in the stomach at times is indicative that this species is partly 
a scavenger feeding on the carcasses at the sea bottom. 

According to Chacko (1949), this fish is omnivorous, feeding at the surface 
and also browsing at the bottom. 

Three cat-fish eggs in an advanced stage of maturity were encountered in the 
stomach of a male specimen of 46 cm length in November 1967. No other item was 
observed along with the eggs, which were in a perfectly fresh condition. In Arius 
and other allied genera when the males carry the eggs in their mouth for incubation 
they do not take any food (Gill, 1906). Wyman, as quoted by Gill {pp. cit.), observed 
one instance of mature foetuses in the stomach, bearing no mark of the action of 
gastric juice and assumed that they found their way into the stomach after death of 
the parent fish in consequence of the relaxation of the oesophagus which acts as a 
sphincter between oral cavity and stomach. Smith (1949) notes that some of the 
eggs carried in the mouth of the male for hatching may in times of danger be swallowed 
which may be regurgitated later. In the present case also the fish might have 
accidentally sw'allowed the eggs or the eggs might have entered the stomach after 
its death. 

14. Arius dussumieri Cuvier and Valenciennes 

This is also a carnivore, predacious at the bottom deriving its food from benthic 
organisms and fishes. The stomach contents showed a high percentage of bivalves 
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and crabs along with Acetes, amphipods, polychaetes, gastropods (Umbonium sp.), 
small brittle-stars and teleosts, as also sand grains and mud. The stomach of a single 
specimen collected in March 1967 was observed with more than 30 numbers of 
salps, the presence of which appears to be only accidental. Venkataraman (1960) 
noted polychaetes, pphiuroids, bivalves and sea-weeds among the stomach contents 
of this fish. 

15. Arius jella Day 

This species is fairly common in the offshore cat-fish catches. The few stoma­
chs of the species examined showed a diet based on Squilla, prawns and bivalve 
{Area sp.). 

Rao (1964) observed A. jella to be an omnivorous and voracious feeder. He 
recorded from its stomach benthic forms like anemones, polychaetes, crabs, amphi­
pods, anomurans, stomatopods, bivalves and gastropods and indicated the bottom 
feeding'nature. 

16. llisha filigera (Valenciennes) 

llisha filigera, popularly called 'kati', constitutes a minor fishery throughout 
the year. A total of 60 specimens in the size range 20.5 - 39.0 cm was examined. 

FIG. 9. Food of Arius thalassinus. A—Percentage composition of the food items; B—Com­
position of food items in different months of observation. 1—prawns; 2—Acetes; 3— 
stomatopods; 4—crabs; 5—cephalopods; 6—polychaetes; 7—teleosts; 8—miscella­
neous items, which include crustacean remains, bivalves, gastropods and salps. 
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The Species is carnivorous feeding mainly on Acetes indicus, as also on stomatopods, 
crabs, pelagic amphipods {Oxycephalus sp.), isopods, copepods, crustacean larvae 
(megalopa andalima),euphausiids,ostracods, brachiopods, salps, teleost iish and fish 
eggs (Fig. 10 A, B). Many stomachs examined contained a high percentage of 
unrecognisable digested matter. The feeding intensity, which was generally low in 
this species (Table 1), did not show any significant variation in different seasons 
or in relation to maturity stages. 

Bapat and Bal (1950) observed that the post-larvae of /. filigera are surface 
plankton feeders, consuming comparatively higher percentage of prawn larvae and 
copepods along with amphipods, Mysis, Gammarus, other crustaceans and Megalops 
c^'prinoides. According to Meenakshisundaram and Marathe (1962), /. filigera is 
a predacious carnivore, the food consisting mainly of crustaceans, teleosts and 
cephalopods together with small quantities of salps, polychaetes and phytoplankton. 
They also noted that the juveniles feed chiefly on crustaceans and that there is no 
wide fluctuation in the feeding intensity of the species. In the course of the present 
studies, however, cephalopods were not observed to form any part in the food of 
this fish. 
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FIG. 10. Food of llisha filigera. A—Percentage composition of the food items; B—Compo­
sition of food items in diflFerent months of observation. 1—Acetes; 2—stomatopods; 
3—crabs; 4—amphipods; 5—ostracods; 6—euphausiids; 7—alima larva; 8—cru-
stacean remains; 9—salps; 10—teleost remains; 11—miscellaneous items, which in­
clude isopods, copepods, megalopa larva, brachiopods and teleost eggs. 
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17. Thrissocles malabarica (Bloch) 

This clupeoid fish is met with in the trawl catches very frequently. Acetes 
indicus, penaeid prawns, Euchaeta sp. and other calanoid copepods, ostracods 
{Pyrdcypris sp.), Lucifer, macruran larvae, crustacean eggs and diatoms were' the 
various food items recorded from the stomach contents of a few specimens examined. 
Teleost scales were also observed occasionally. T. malabarica is thus mainly a plan­
kton feeder, although it takes prawns and Acetes at times. Venkataraman (1960) 
found penaeid prawns, polychaetes, copedods, Acetes, decapod larvae, amphipods, 
Hippa, larval bivalves, Squilla and megalopa in its diet. 

GENERAL CONSIDERATIONS 

The variations of the different food items generally depend upon their availa-, 
bility or any preference shown by the fish, as also the intensity of feeding which is 
influenced by the growth and maturation in many fishes. The variations were 
studied by finding out the 'food index' (Kow, 1950), and the 'food indices' for diff­
erent food organisms between July 1966 and June 1968 are given in Table 2. 

It is evident from the table that prawns occurred fairly abundantly in all the 
months. The maximum occurrence of prawns among the stomach contents was in 
July 1966 and September 1967. In 1968 it Was higher in January and March than 
in April - June. Prawn catches in the trawl landings increase from April - May 
and peak catches are obtained in July to September (Kagwade, 1967), the period of 
higher occurrence of prawns in the stomach also. The species commonly occurring 
in the environment Were abundant in the stomach contents also. 

Acetes indicus was quite common in the stomach during August to 
December 1966, January, May, June, August and October 1967 and March and 
June 1968, when greater abundance of this species was observed in the inshore 
waters. 

The teleostean fishes which form one of the major sources of the food of trawl 
fishes had a high frequency of occurrence in all the months. Stbmatopods and 
crabs were the other two important items in the stomachs. Thê  occurrence of 
Squilla in the stomach showed a marked seasonal intensity, being heavy in 
November and December. 

Table 1 shows the feeding intensity of ten species of fishes that are most com­
mon in the trawl catches, based on the maximum number of stomachs observed 
with that feeding intensity. A 'fee*ding index' as suggested by Kow X1950) wais also 
vvorked put in order to ass6Ss the variations in the feeding intensity of all the fishes 
treated together. The 'feeding index' for any particular month is the ratio 6f the 
number of species whose feeding intensity was either heavy Or gobd to the total 
number pf species examined during that month multiplied by IQO. * 



' J TABLE 2. Food indices for various food items in different months of the period July 1966—June 1968 to 

Food 
items 

1966 
J A S O N D 

1967 
J F M A M J J A S o N D 

1968 
J M A M J 

Prawns 71 53 30 16 18 22 20 41 37 26 38 29 50 41 36 16 31 22 27 46 16 20 24 
O 

Acetes — 11 13 22 18 17 16 9 4 2 17 8 — 10 — 11 4 — 2 9 — — 8 i , 

SqidVa — 3 — 26 22 24 32 32 15 — 8 — — 20 4 — 14 17 2 2 7 9 — ra 

Crabs — 20 15 18 20 10 11 18, 13 — 14 17 — 6 15 — 12 13 12 5 14 17 — > 

Amphipods _ _ _ 2 2 2 — 1 — 4 — 8 — — ~ — 1 1 — 7 5 — 10 16 | 

Isopods — — — — — 1 1 2 — — — — — — — — — — — — — — — 9. 

Copepods — — — — — — — — 3 — — — — — — — — — — — — — — ."̂  

Other crustaceans — 3 1 1 9 9 l _ _ i 2 0 — — — — — — 1 5 — 2 8 20 5 8 g 
>• 

Crustacean larvae — — — — — 4 — — — — — 4 — 6 — — — — 2 2 — — 8 ra 
!̂  

Gastropods and bivalves 2 — 5 — — 10 — — — 8 — — — — — — — — — — — — — ^ 
js 

Cephalopods — 3 — — 11 3 — 2 5 — 1 — 3 0 — 3 — — — 3 — 5 2 — g 

Polychaetes — — _ 1 9 — 1 0 1 3 2 — — 3 — — — — — — — 5 6 5 — — ^ 

Salps _ _ _ _ _ _ i _ 7 5 8 — — — — — — — — — 5 1 1 6 ^ 

Sharks _ _ _ _ _ _ _ _ 2 — — — — — — — — — — — — — — 

Teteosts 39 33 59 66 34 31 38 42 55 35 51 40 75 60 43 34 28 39 14 22 21 29 45 

Teleost eggs — — — — — — 5 5 _ 

Data not available for February 1968. 
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It can be seen from the table that there was no appreciable seasonal fluctua­
tions in the value of the 'feeding index'. However, it had been comparatively higher 
in July - September than in other months. 

Kow {op. cit.) states that the fishes, both pelagic and demersal, of Singapore 
Straits feed throughout the year, the feeding intensity varying in relatively narrow 
limits. Longhurst (1957) observed that the fishes of Sierra Leone River, which 
feed on benthic infauna and epifauna and fishes, show no evidence of seasonal 
variations in the feeding activity. Among the inshore fishes of Malabar coast, 
Venkataraman (1960) noticed that the feeding intensity, in common, is correlated 
with the abundance of plankton in the environment and also with the maturity stages 
of many species studied. 

The analysis of the food of different species of traWl fishes has shoWn that most 
of them are predators on actively moving benthic invertebrates and teleost fishes. 
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