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Food and feeding habits of marine catfish, Osteogeneiosus
militaris (Linn., 1758) off Mumbai waters

P.K. PARIDA, B.K. KHUNTIA, B.K. PATI, B. SAHU AND S.K. UDGATA

ABSTRACT...... The food and feeding habits of the marine cat fish, Osteogeneiosus militaris
(Linn.,1758) off Mumbai waters was studied. The species was found to be carnivorous and
predacious in feeding habit. Index of preponderance values indicated that, it feeds mainly on
crustaceans (shrimps, crabs), molluscs (bivalves, squids) and small fishes (Coilia spp., ribbon
fish). Among the food groups, crustaceans dominate throughout the year in comparison to
molluscs and fishes. In the crustacean group, Acetes spp. was found to be the dominant food
item contributing to 43.34 per cent followed by penaeid shrimps, which shared 27.65 per cent
of the total food in all the months. Analysis of month-wise percentage food composition
revealed that, the species fed the highest percentage of Acetes spp. during the month of
November (34.92%) while penaeid shrimps was consumed in the largest percentage in January
(35.10%). With respect to the size (length) of the fish, the percentage of Acetes spp. as a food
item was highest (52.99%) for the length group of 391-420 mm and lowest (25.64%) for 361-390
mm. The guts were found to be empty for fishes having length of more than 420 mm. Results
of the feeding intensity delineated that, the species is not a voracious feeder as none of the
individuals studied was found to have gorged or full stomach over the entire period of
investigation. Among the different length groups, the highest feeding fishes were in the
length group of 211-240 mm. Gastro-somatic index was highest during August for males and
during November for females while the pooled value was highest in January (3.206).
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INTRODUCTION..................................................
The basic functions of an organism are growth,

development and reproduction which take place from
the energy liberated by the conversion of the food it
consumes. Hence, food intake becomes one of its prime
activities. However, the food and feeding habits of a fish
is closely related to its habitat, individual and social
behaviour and feeding mechanism. The horizontal and

vertical movement of a fish stock is generally influenced
by the seasonal and diurnal abundance of its favourite
food organisms in a region. Thus, estimates of the type
and quantity of food organisms in a given region not only
indicate the possibility of fish concentrating there, but
also furnish the information on the growth phase of fish
moving to such regions. Hence, knowledge on all these
aspects may help in understanding the fishery of any
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species.
Marine catfish is one of the important demersal

species of Indian waters. Its catch contributed to about
1.92 per cent of the total marine production and 7.11 per
cent of total demersal landings of India during 2014
(Anonymous, 2015). Many workers have studied the food
and feeding habits of various fish species from different
regions of India (Dhulkhed, 1962; Suseelan and
Somasekharan Nair, 1969; Badola and Singh, 1980;
Abbas, 2010; Mohanraj and Prabhu, 2012; Priyadharsini
et al., 2013; Varadharajan and Pusparajan, 2013 and
Venugopal et al., 2014). Some information is also
available on the food and feeding habits of marine
catfishes of Madras and Malabar Coast (Devanesan and
Chidambaram, 1953 and Venkataraman, 1960).
However, the information available on the food and
feeding habits of the marine catfish, Osteogeneiosus
militaris is meager. Further, detail information on the food
and feeding habits of this species, particularly that caught
off Mumbai waters, is not available. Therefore, the
present investigation was undertaken to critically evaluate
the food and feeding habits of this species off Mumbai
waters.

RESEARCH METHODS.....................................
Samples of the marine catfish, O. militaris

(Linnaeus, 1758), were collected weekly from New
Ferry Wharf, Versova and Sassoon Dock landing centers
of Mumbai from September to August except the month
of July during which there was ban on fishing. The
landings in these places were only those caught off
Mumbai waters. A total of 405 numbers of fish were
dissected. The gut of each fish was cut with the help of
a pair of sharp scissors and the gut contents were
transferred into a clean petri dish. The food items were
sorted out into different groups and the volume of each
group was measured using a measuring cylinder.
Percentage food composition was determined on the
basis of the volume of different food items found in the
gut. The index of preponderance method of Natarajan
and Jhingran (1961) was employed for the ranking of
the food items. For studying the feeding intensity, stomach
was graded as gorged, full, ¾ full, ½ full, ¼ full, trace or
empty based on the degree of its distension. Volume of
the stomachs was determined by displacement method
and the gastro-somatic index (GSI) was calculated by
the following formula:

100x
fishtheofWeight

stomachofVolume
GSI 

Statistical analysis was done to find the means and
standard deviations using SPSS (2000) statistical
package.

RESEARCH FINDINGS AND ANALYSIS...........
The results obtained from the present investigation

as well as relevant discussion have been summarized
under the following heads :

Index of preponderance :
During the present study, gut contents analysis

indicated that O. militaris feeds mainly on crustaceans,
molluscs and small fishes. The crustaceans included
Acetes spp., penaeid shrimps, small crabs and squilla.
The molluscs found in the gut consisted of bivalves,
gastropods and cephalopods. The fishes like Coilia spp.,
flat fish, ribbonfish and semi-digested fish constituted the
fish component of its food. Analysis of gut contents
following index of preponderance method revealed that
among all the food components, Acetes spp. ranked first
(43.34%) followed by penaeid shrimps (27.65%)
(Fig. 1). These two food items were dominant throughout
the period of study. Crabs ranked 4th by contributing to
6.15 per cent of the total quantity of food items while
the share of squilla was very less (0.84%) due to which
it occupied the 9th rank. This indicates that, crustaceans
are the principal food of O. militaris.

Acetes spp.
43.34%

Cephalopods, 0.48%

Gastropods, 0.56%

Bivalves, 9.81%

Squilla, 0.84%

Crabs, 6.15 %

Pen aeid shrimps
27.65%

Semi-digested
food , 5.35%

Small fishes,
5.82%

Fig. 1 : Index of preponderance of O. militaris off Mumbai waters

Similar observations have been made by Raje (2006)
who also used index of preponderance to find out the
dominant food of O. militaris off Mumbai. He observed
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the occurrence of high percentage of crustaceans
followed by molluscs, teleosts and polychaetes in the diet
of this species concluding that this species is a
carnivorous feeder and feeds on the bottom. On the other
hand, Devanesan and Chidambaram (1953) and
Venkataraman (1960) have reported that O. militaris is
a bottom feeder feeding mainly on polychaetes, molluscs,
cuttle fish, crabs, prawns and brittle stars. However, the
absence of polychaetes in the present study and its
decreased rank in the study of Raje (2006) is indicative
of probable decrease in the population of polychaetes in
off Mumbai waters. Over the period, the change in the
dominant food of O. militaris from polychaetes to
crustaceans implies the decrease in polychaetes
population and simultaneous increase in crustacean
population in off Mumbai waters and such dynamic
population of these two species need further studies.

Among molluscs, bivalves contributed to 9.81 per
cent of the total and ranked 3rd, whereas gastropods and
cephalopods were found in very small quantities (0.56%
and 0.48%) ranking 8th and 9th, respectively. Small fishes
ranked the 5th position contributing to only 5.82 per cent
of the total food in the gut. Some portions of the food
items were digested to such extents that they were
unable to be identified. Such semi-digested matter ranked
the 6th position, contributing to 5.35 per cent of total food
in the gut. All these results indicate that, like other marine
cat fishes, this species is also carnivorous and predaceous
in feeding habit.

Variation in food composition in relation to month:
Based on the index of preponderance, as described

above, Acetes spp. was the dominant food in the stomach
of O. militaris. Among the eleven months of study

period, it was found in highest quantity in the month of
November (34.92%) followed by January (25.40%)
(Table 1). Lowest percentage was recorded in the month
of June (0.05%) followed by August (1.91%). For
penaeid shrimps, which ranked 2nd as per the index of
preponderance, the highest was found in January
(35.10%) followed by November (22.70%) and the
lowest was in June (0.44%). Bivalves were recorded in
the highest percentage during January (32.94%) and
lowest during June (0.47). The contribution of crabs
varied from 0.93 per cent (lowest) in June to 22.31 per
cent (highest) in September. Fish component of the food
was maximum in November (25.31%) followed by
January (21.1%), but was absent in June. Among the
different fish species found in the stomach of O. militaris,
the dominant one was Coilia spp. Digested matter was
also found in variable quantities being highest in January
(34.31%).

Variation in food composition in relation to size of
the fish :

The variation in the food composition of O. militaris
in relation to its size (length) has been presented in Table
2. Acetes spp. and penaeid shrimps were the dominant
food items for most of the length groups as indicated by
their highest mean percentage values of 35.72 per cent
and 25.16 per cent, respectively. Among the different
length groups, the percentage of Acetes spp. as a food
item was highest (52.99%) for the length group of 391-
420 mm and lowest (25.64%) for the length group of
361-390 mm. The guts of the fish in the length groups of
421-450, 451-480 and 481-510 mm were found to be
empty. The second abundant food item, penaeid shrimps,
was dominant (48.25%) in the length group of 301-330

Table 1: Variation in food composition of O. militaris off Mumbai waters in relation to month

Months Acetes spp.
Penaeid
shrimps

Small
crabs

Squilla Cephalopods Gastropods Bivalves
Small
fishes

Semi-digested
matter

January 25.40 35.10 11.60 18.50 9.36 40.54 32.94 21.10 34.31

Feb. 2.54 2.06 9.30 0 0 0 2.82 3.37 0

Mar. 4.76 3.76 11.21 33.30 0 0 2.12 7.59 8.58

Apr. 3.38 3.54 9.77 3.80 31.30 16.22 4.24 8.86 3.60

May 9.26 7.63 5.58 14.80 9.36 5.40 3.76 5.06 2.06

Jun. 0.05 0.44 0.93 0 0 0 0.47 0 0

Aug. 1.91 0.77 4.19 0 6.22 0 0.94 2.95 1.37

Sep. 8.26 13.40 22.31 0 9.36 16.22 13.18 8.86 0.34

Oct. 6.19 7.95 9.31 14.80 0 0 9.41 15.21 27.78

Nov. 34.92 22.70 11.61 14.80 0 16.22 25.41 25.31 17.84

Dec. 3.33 2.65 4.19 0 34.40 5.40 4.71 1.69 4.12
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mm. Among all the length groups, fish of the length group
of 361-390 mm showed consumption of small fishes to a
considerable level. For the length group of 151-180 mm
the gut contained only bivalves.

In tropical waters the rate of digestion gets
accelerated because of high temperature. Hence, even
if food is present along the entire gut, the only place
where it is in a recognizable state is the stomach. The
rest of the gut could be ignored unless there is a special
reason for doing so (Qasim, 1972). Devanesan and
Chidambaram (1953) found that O. militaris is a bottom
feeder and feeds mainly on polychaetes, molluscs, cuttle
fishes, crabs, prawns and brittle star. Venkataraman
(1960) reported that polychaetes, molluscs, crab and
prawn were the main food items of soldier catfish in
Calicut waters. According to Krishna (1981), O. militaris
prefers crustaceans followed by fishes, molluscs and
polychaetes. Many workers (Menon, 1979; Suseelan and
Somasekharan Nair, 1969 and Mojumder, 1969) have
reported that catfishes are bottom feeder that feed mainly
on crustaceans, small worm, bivalves, demersal fishes
and polychaetes. Brittle star and polychaetes as recorded
by Krishna (1981) were not found in the gut during the
present investigation, while other food items were found.
Such result might be due to the meager population of
brittle star and polychaetes in the waters off Mumbai.
In contrast, Acetes spp. and penaeid shrimps are
abundant off Mumbai, which might have contributed to
the highest percentage in the gut of the species.

Variation in feeding intensity in relation to month:
During the study, 11.11 per cent of O. militaris

examined were found to have moderate feeding rates
(stomachs ¾ full or ½ full), 57.04 per cent had low feeding
rates (stomachs ¼ full or has traces of food), while 31.85
per cent had empty stomachs (Fig. 2). None of the 405
fish examined was found to have gorged or full stomach,
which implies that the species was never found in its
highest feeding intensity during the study period. From
this, it can be concluded that, O. militaris is not a
voracious feeder.

Table 2 : Variation in food composition of O. militaris off Mumbai waters in relation to its length
Small fishesLength

group
(mm)

Acetes
spp.

Penaeid
shrimps

Small
crabs

Squilla Bivalves Cephalopods Gastropods
Flat fish

Ribbon
fish

Coilia
spp.

Semi-
digested

fish

Digested
matter

151-180 0 0 0 0 100 0 0 0 0 0 0 0

181-210 40.90 27.30 27.30 0 4.50 0 0 0 0 0 0 0

211-240 26.66 45.46 3.20 0.80 11.20 0.67 0.30 2.80 0 6.75 0.56 1.60

241-270 42.40 20.10 1.92 0.76 13.70 0.95 0.60 0 0 3.64 2.13 13.80

271-300 52.16 25.55 4.73 1.06 6.38 0.18 0.90 0 4.11 0 2.10 2.83

301-330 33.91 48.25 3.04 0.43 4.18 0.54 0.10 2.86 0 0 0.72 5.97

331-360 46.79 28.6 8.32 3.12 4.85 0.52 2.60 0 0 2.10 1.02 2.08

361-390 25.64 9.31 21.40 0.37 22.00 0 0.40 0 5.72 5.72 2.86 6.58

391-420 52.99 21.85 5.30 0 10.59 3.97 0 0 0 0 0 5.30

421-450 0 0 0 0 0 0 0 0 0 0 0 0

451-480 0 0 0 0 0 0 0 0 0 0 0 0

481-510 0 0 0 0 0 0 0 0 0 0 0 0

 Mean

± sd

35.72

± 16.68

25.16

± 15.34

8.36

± 9.47

0.73

± 0.98

19.71

± 30.64

0.76

± 1.25

0.54

± 0.83

0.63

± 1.25

1.09

± 2.20

2.02

± 2.72

1.04

± 1.07

4.24

± 4.34

 Mean and standard deviations of all the length groups excluding those in which the stomachs were empty
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Fig. 2 : Variation in feeding intensity of O. militaris in relation
to months

Among the fish with moderate feeding rates, the
percentage of fish with ¾ full stomach remained lowest
followed by that of fish with ½ full stomach throughout
the study period. In contrast, among the fish with low
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feeding rates, the percentage of fish with ¼ full stomachs
and that of fish with traces of food in the stomachs
fluctuated widely over the entire period of study. This
indicates that, though the species continues to feed most
of the times in a year, there are periods when it
completely stops to feed as delineated by the empty
stomachs or traces of food in the stomachs during these
periods. Percentage of empty stomach was highest in
the month of June (55.56%) followed by February
(44.44%) and September (43.47%).

Variation in feeding intensity in relation to size of
the fish :

O. militaris in the length group of 211-240 mm were
having highest percentage of moderately fed stomachs
(19.36%)  (Fig. 3). Fishes in the length group 361-390
mm followed by 391-420 mm were lowest fed. Larger
fishes (420 mm to 510 mm) had 100 per cent empty
stomachs which indicates cessation of feeding after
attaining a length of 420 mm. However, digested matter
was found in the intestine that implies fast digestion of
whatever small quantity of food taken for survival.
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Fig. 3 : Variation in feeding intensity of O. militaris in relation
to its size

48
1-

51
0

is the result of spawning and parental care shown by
this species.

Gastro-somatic index:
The pooled values of gastro-somatic index (GSI)

of O. militaris was found to be the highest in January
(3.206) followed by December (3.062) and May (3.008)
(Fig. 4). The highest value of GSI in the males during
August may be the result of high rate of feeding just
before the start of the breeding season from August.
This is because, the males have to incubate the fertilized
eggs in their oro-buccal cavity during which these
gestating males starve (Day, 1878; Silas et al., 1980 and
Raje, 2006). In contrast, the highest GSI found in females
during January followed by November indicates more
feeding in the post spawning season.
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Raje (2003) reported more than 50 per cent empty
stomachs in T. tenuispinis from Veraval coast, similar
to the present investigation. The feeding intensity of male
was low during the spawning season, which may be
correlated to parental care, i.e., buccal incubation of
fertilized eggs. Therefore, during this period the feeding
rate of adult males was very low. Females have shown
very high feeding rate in post spawning phase during
November to January. Hence, empty stomachs and low
feeding recorded in certain months and particular sizes
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