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________________________________________________________________________ 

INTRODUCTION  

 

Fish need food to get the energy required for the movement, growth, 

development, reproduction and spawning behavior, survival and existence(Wootton, 

1990; Peyami, 2018; Mohammad and Abood, 2019; Islam et al., 2020; Khalid et al., 
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The present study was conducted to examine the feeding habits of the 

kingsoldier bream, Argyrops spinifer (Sparidae) from the offshore waters of 

Pakistan. Total of 629 specimens was collected using bottom trawlers from 

the offshore waters (North Arabian Sea) of Pakistan on monthly basis. 

Samples were taken from the landing center to the laboratory to analyze the 

variability in the choice of foods. Examination of gut contents of A. 

spinifer revealed that this fish is carnivore feeding habit on variable food 

items representing six different groups dominated by Crustacea (46.3%), 

Cephalopoda (27.1%), Teleostei (15.3%), Digested food (6.3%), Gastropod 

(4.3%) and Echinoderm (0.8%). Seasonal variance in the stomach contents 

of A. spinifer suggested that crustaceans were the dominant food in the 

stomach in post-monsoon 2013 (63.8%). During pre-monsoon season 2014, 

this fish preferred cephalopods (42.0%) followed by crustaceans (39.5%). 

During monsoon 2014, nearly 50% of the food constituted the crustaceans 

while in post-monsoon 2014, the preferred food was cephalopods (47.6%). 

During pre-monsoon and monsoon 2015, the fish fed mainly on crustaceans 

(40.0 and 46.2%, respectively) followed by fish (25.0 and 34.6%, 

respectively) instead of cephalopods. This studغ provided basic information 

on feed diets of A. spinifer, which would be helpful in its fisheries 

management. 
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2020). It has been reported that fish utilize large portion of its energy searching for food 

(Qasim, 1970; Rahman et al., 2008). The quality and quantity of food directly affect the 

growth of fish while the maturation and survival are affected indirectly (Sourinejad et 

al., 2015). Awarness of the feeding behavior of marine fish is important for the 

evaluation of both fish stocks (Pauly and Christensen, 2002)  and the role of fishes 

within an ecosystem (Hajisamaea et al., 2003; Bachok, 2004; Salavatian et al., 2011; 

Mohanraj and Prabhu, 2012). Assessment of feeding is an important aspect to find out 

how a species interacts with its surrounding environment, their distribution of feeding 

habits with latitude (Rahman et al., 2009; Hassan et al., 2020c; Pauly, 2000) and 

habitat selection (Labropoulou Smith, 1999). Data on fish feeding habits shed light on 

the range of prey (Stergiou and Fourtouni, 1991) and the relationship between predator-

prey size (Scharf et al.,  2000; Mohanraj and Prabhu, 2012; Priyadharsini et al., 

2012; Hassan et al., 2020b). A large number of fish species belonging to various 

taxonomic groups have the ability to adapt to a variety of food source, as well as to 

switch their feeding habits according to the seasonal, diurnal and temporal changes in 

food availability (Gerking, 1994; Shah et al., 2008). Information on the feeding habits of 

fish in their natural habitat is very important for the selection of suitable species for 

aquaculture and the production of their effective farming practices (Manon and Hossain, 

2011; Mondol et al., 2013a). Sparids were observed to consume a wide range of benthic 

prey and a substantial amount of plant materials (Nasir, 2000; Sarre et al., 2000; 

Mariani et al., 2002). Literature studies on the feeding habits of sparid fish is available, 

e.g., Lithognathus mormyrus in Central Adriatic (Froglia, 1977; Jardas, 1996), Sparus 

auratus in Meditteranean lagoon system (Tancioni et al., 2003), Acanthopagrus latus 

from the West coast of Australia (Platell et al., 2007), Lithognathus mormyrus in Souse 

coast, Eastern Libya  (Ali, 2008), Diplodus noct in southern Sinai, Gulf of Suez, Red Sea 

Egypt (El-Mor and El- Maremie, 2008), and Acanthopagrus berda in Calicut waters, 

Southwest coast of India. They all reported that these fishes feed on a wide variety of 

prey types: crustacean, polychaetes, molluscs and echinoderms, copepods, fish parts. 

algae  and sea grasses.  

The marine sparid, Argyrops spinifer, is a demersal species inhabiting various 

types of sea bottoms at depth from 3 to 100 metres. Though this species is found in many 

countries, yet information is not available on its feeding habits and living environment. 

Studies on food and feeding habit of A. spinifer conducted in the Gulf of Carpentaria, 

Australia (Salini et al., 1994) and Persian Gulf of Iran (Ghanbarzadeh et al., 2014) 

reported that the diet included nekton, molluscs and other benthic invertebrates. Though 

this species has landed on the coast of Pakistan since 1980s, no information is available 

on the feeding biology of this fish. It is not only an essential prerequisite for fisheries 

management to understand the feeding ecology of a fish species, but also useful for its 

captive breeding and its adult-stage cultivation. The present study was therefore 

undertaken to investigate the dietary composition of A. spinifer in the coastal waters of 
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Arabian Sea, Pakistan, so that the results could be applicable to the fisheries management 

and aquaculture production of the species. 

 

MATERIALS AND METHODS  

 

Procurement of samples  

Monthly samplings were collected from the coastal waters of Sindh and 

Baluchistan, Arabian Sea, and Pakistan for consecutive two years from 2013-2015 using  

a registred wooden ship (No.18511-B). Fishing was done during late night with the help 

of professional local fishers. In the current study, fishes were caught  with several types 

of  fishing gears namely trawls, gill nets, trammels nets, long-line, traps, hook and hand 

net (Whitehead et al., 1986; Ahmad  et al ., 2020; Hasan et al., 2020; Sabbir et al., 

2020). A formalin solution of 10% was injected with the syringe in the stomach to stop 

the digestion process. Fish samples were kept immediately in ice until taken to the 

laboratory, then preserved in 10% buffer formalin for taxonomic and morphometric 

studies.  

Laboratory analysis 

A total of 629 individuals of king soldier bream Argyrops spinifer were collected 

during the study period and they were used for gut contents analysis. After measurement 

of total length and weight of each individual to the nearest 0.1 cm and 0.01 g, 

respectively, a scissor was used to open the abdomen of fish. The sex and degree of 

fullness of stomach were determined. Out of 629 individuals, 435 had empty stomach 

while 194 specimens (79 males, 89 females and 26 unsexed) were further analyzed for 

the stomach contents. The stomachs were visually inspected to assess the amount of food 

in it and numerically allocated as 100%,75%, 50%, 25%, 10% and 0% (Khan and Hoda, 

1993). The stomach was preserved and the composition of the stomach content was 

analyzed and identified based on the relevant literature. Variation in diet composition in 

relation to fish size was also studied and for this purpose the fishes were classified into 

5.0 cm size-classes. 

 

RESULTS  

 

Seasonal variations in diet composition 

Different types of food items were observed in the diet of A. spinifer, however the 

major group was Crustaceans (46.3%) which was represented by crabs and shrimps 

followed by Cephalopods (27.1%) represented by squid and octopus (Table 1). The other 

food items included the fish (15.3%), the species of fish found as food item in the 

stomach of A. spinifer were identified as Lepturacanthus savala, Ostorhinchus fasciatus, 

Acropoma japonicus and fish belonging to family Cynoglossidae. The other food item 

was the digested food, in which the identification of the item was not possible and it 

amounted to 6.3% of total food items. The sea urchins and gastropods amounted to 0.8 

and 0.4%, respectively (Table 1).  
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Table 1: The groups found in the feed contents of the stomach of Argyrops spinifer at 

Sindh and Baluchistan, Arabian Sea, Pakistan 

 

 

Squids, A; Fish, B; Brachyuran Crabs, C; Squilla, D; Sergestid shrimps, E; Penaeid 

shrimps, F; Gastropods, G; Hermit crabs, H; Octopus, I; Digested food, J; Sea urchin, K 

 

 

 

 

Month 

Food contents 

A B C D E F G H I J K 

Nov-13 18.2 13.6 36.4 9.1 18.2 - - - - 4.5 - 

Dec-13 - 11.1 30.6 - 19.4 11.1 5.6 2.8 19.4 - - 

Jan-14 13.3 13.3 26.7 - 20.0 6.7 6.7 - 6.7 6.7 - 

Feb-14 - 50.0 - 50.0 - - - - - - - 

Mar-14 37.5 - 21.9 - - 15.6 - - 25.0 - - 

Apr-14 6.3 21.9 31.3 - 3.1 - - - 28.1 6.3 3.1 

May-14 9.1 18.2 18.2 9.1 - 9.1 - - 27.3 - 9.1 

Jun-14 - 6.3 31.3 - - 25.0 6.3 - 6.3 25.0 - 

Jul-14 - 30.0 40.0 10.0 - - - - - 20.0 - 

Aug-14 - - 71.4 - - - 14.3 - 14.3 - - 

Sep-14 100.

0 

- - - - - - - - - - 

Oct-14 - - - - - - - - - - - 

Nov-14 41.2 5.9 11.8 - 11.8 - - - 5.9 23.5 - 

Dec-14 50.0 25.0 - - - - - - - 25.0 - 

Jan-15 - - - - - - - - - - - 

Feb-15 - 28.6 14.3 14.3 14.3 14.3 14.3 - - - - 

Mar-15 37.5 37.5 25.0 - - - - - - - - 

Apr-15 - - 20.0 - - 20.0 60.0 - - - - 

May-15 - 14.3 42.9 14.3 - 14.3 14.3 - - - - 

Jun-15 - - - - - - - - - - - 

Jul-15 - - - - - - - - - - - 

Aug-15 22.2 44.4 11.1 22.2 - - - - - - - 

Sep-15 - - - 100.0 - - - - - - - 

Oct-15 - - 25.0 25.0 - - 25.0 - - 25.0 - 

Total 14.9 15.3 26.7 5.1 7.1 7.1 4.3 0.4 12.2 6.3 0.8 
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Table 2. Shows  the monthly variations in diet composition for A. spinifer on the 

coast of Pakistan during the study period, on the whole the fish preferred brachyuran 

crabs followed by either fish or squid in most of the months. It was in October 2014, 

January 2015 and June-July 2015 that all the fish were found with no food item, that is, 

empty stomach. It was in September 2014 and September 2015 that the food consisted of 

only squids (100%) and Squilla (100%), respectively (Table 2). It was in the month of 

February 2014 that only two food items, fish and Squilla  (50% each) were found in the 
stomach of A. spinifer, while in January 2014, and the fish stomach was found to contain 

8 food items Table 2.s 

Table 2: Monthly variations in the food contents of Argyrops spinifer during the study 

period from November 2013 to October 2015 at Sindh and Baluchistan, Arabian Sea,  

Pakistan 

 

Seasonal variations in the stomach contents of A. spinifer showed that in post-

monsoon  2013, the dominant food in the stomach was crustaceans (63.8%) . During pre-

monsoon season 2014, the fish preferred cephalopods (42.0%) followed by crustaceans 

(39.5%). During monsoon 2014, nearly 50% of the food constituted the crustaceans while 

in post-monsoon 2014, the preferred food was cephalopods (47.6%). During pre-

monsoon and monsoon 2015, the fish fed mainly on crustaceans (40.0 and 46.2%, 

respectively) followed by fish (25.0 and 34.6%, respectively) instead of cephalopods 

(Table 3). 

Table 3: Seasonal variations in the food contents of Argyrops spinifer during the study 

period at Sindh and Baluchistan, Arabian Sea Pakistan  

 

Seasons Cephalopods Crustaceans Fish Gastropods Sea urchin Digested food 

Post monsoon 2013 19.0 63.8 12.1 3.4 0.0 1.7 

Pre-monsoon 2014 42.0 39.5 12.3 1.2 1.2 3.7 

Monsoon 2014 15.6 51.1 13.3 4.4 2.2 13.3 

Post monsoon 2014 47.6 19.0 9.5 0.0 0.0 23.8 

Pre-monsoon 2015 15.0 40.0 25.0 20.0 0.0 0.0 

Monsoon 2015 15.4 46.2 34.6 3.8 0.0 0.0 

 

 

 

Group Ingredients Percent (%) 

Teleostei Fish and fish parts 15.3 

Echinoderm Sea urchin 0.8 

Crustacea Brachyuran crab, hermit crab, penaeid shrimp, sergestid 

shrimp, Squilla (mantis shrimp) 

46.3 

Cephalopoda Squid, Octopus 27.1 

Gastropod Shells 4.3 

Digested food Food which cannot be identified 6.3 
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Variations in diet composition in relation to fish size 

In the smallest size-class of 11.0-15.9 cm only one specimen of A. spinifer was 

found with food in its stomach, therefore, it has not been included in the study of size-

classes. The fish of size-class, 16.0-20.9 cm mainly consumed brachyuran crabs (28.4%) 

followed by squid (20.3%) and octopus (16.2%).  In this size-class the consumption of 

fish was less (8.1%), however the consumption of other crustaceans was also found 

(Table 4.). The fish belonging to size-classes, 21.0-25.9 and 26.0-30.9 cm were found to 

consume diverse range of prey species, comprising brachyuran crabs as the primary food 

followed by fish as secondary food (Table 4.). The fish belonging to the largest size-class, 

31.0-35.9 cm were found to feed  on brachyuran crabs, fish and squids  (Table 4.). 

 

Table 4: Variations in food items in the stomach of Argyrops spinifer in various size 

classes during the study period. 

 

Squids, A;  Fish, B;  Brachyuran Crabs,  C ; Squilla, D; Sergestid shrimps, E; Penaeid 

shrimps, F; Gastropods, G; Hermit crabs, H; Octopus, I; Digested food, J; Sea urchin, K. 

 

Feeding intensity 

Of all 629 stomach of fish A. spinifer examined, it was found that 68.7% were 

with empty stomach while the remaining 31.3% contained food items in their stomach.  

The 100% fullness of stomach was represented by 7.9% of the fish, whereas 75% and 

50% fullness of stomach was represented by 6.0 and 8.8% of the fish (Table 5.).  Fish 

with the highest intensity of feed (100% fullness) was observed in November 2013, 

March and April 2014 when more than 25% of the examined fish had stomach fully 

occupied with the feed items (Table 5.). There were four occasions, October 2014, 

January 2015 and June-July 2015 when all the fish examined had empty stomach.  

 

 

 

 

 

Size-class 

(cm) 

Food items 

A B C D E F G H I J K 

16-20.9 20.3 8.1 28.4 2.7 5.4 8.1 4.1 0.0 16.2 5.4 1.4 

21-25.9 10.4 17.2 26.9 6.0 10.4 6.7 5.2 0.7 9.7 6.7 0.0 

26-30.9 16.7 21.4 23.8 7.1 0.0 7.1 2.4 0.0 14.3 4.8 2.4 

31-35.9 25.0 25.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0 25.0 0.0 
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Table 5: Percent of numerical fullness of stomach of Argyrops spinifer during 2013-

2015. 

Months Stomach 

examined 
100% 

fullness 

75% 

fullness 

50% 

fullness 

25% 

fullness 

10% 

fullness 

0% 

empty 

Nov-13 18 27.8 5.6 38.9 11.1 0.0 16.7 

Dec-13 31 16.1 25.8 9.7 9.7 9.7 29.0 

Jan-14 31 3.2 3.2 19.4 12.9 3.2 58.1 

Feb-14 30 3.3 0.0 3.3 0.0 0.0 93.3 

Mar-14 30 36.7 20.0 20.0 3.3 3.3 16.7 

Apr-14 31 25.8 9.7 19.4 29.0 6.5 9.7 

May-14 31 9.7 9.7 12.9 3.2 0.0 64.5 

Jun-14 31 6.5 12.9 19.4 6.5 3.2 51.6 

Jul-14 24 8.0 8.0 16.0 4.0 4.0 60.0 

Aug-14 42 2.4 4.9 2.4 4.9 2.4 82.9 

Sep-14 38 0.0 0.0 2.6 0.0 0.0 97.4 

Oct-14 45 0.0 0.0 0.0 0.0 0.0 100.0 

Nov-14 24 17.4 13.0 13.0 8.7 4.3 43.5 

Dec-14 28 3.6 3.6 0.0 3.6 0.0 89.3 

Jan-15 13 0.0 0.0 0.0 0.0 0.0 100.0 

Feb-15 35 0.0 5.7 2.9 2.9 0.0 88.6 

Mar-15 31 0.0 3.2 0.0 6.5 9.7 80.6 

Apr-15 21 4.8 0.0 4.8 4.8 0.0 85.7 

May-15 12 16.7 0.0 0.0 8.3 8.3 66.7 

Jun-15 21 0.0 0.0 0.0 0.0 0.0 100.0 

Jul-15 11 0.0 0.0 0.0 0.0 0.0 100.0 

Aug-15 12 16.7 0.0 33.3 0.0 16.7 33.3 

Sep-15 18 5.6 0.0 0.0 0.0 0.0 94.4 

Oct-15 21 0.0 0.0 4.8 4.8 4.8 85.7 

Total 629 7.9 6.0 8.8 5.7 2.8 68.7 
 

DISCUSSION 

 

The present study observed that the feed composition of the sparid fish, A.  

spinifer consisted mainly of crustaceans, fish and cephalopods which is similar to the 

study of Ghanbarzadeh et al., (2014) from the northern Persian Gulf who revealed that 

Mollusca, Arthropoda  and Teleostei are the most common feed in the stomachs of A. 

spinifer.  Similarly, Salini et al., (1994) from the Gulf of Carpentaria, Australia reported 

that A. spinifer feeds on nekton, Mollusca and other benthic invertebrates.  It appears that 

the king soldier bream is a generalist carnivorous fish which feeds on the food items 

available in their habitat. The findings of other workers on other species of sparid  in 

different parts of the world are also similar to the afore- mentioned results. For example, 

the Sparid fish Lithognathus mormyrus in Central Adriatic was reported to prey on 

variety of feeds, including crustaceans, polychaetes, molluscs, echinoderms, fish parts 

and Seagrasses (Froglia, 1977; Ahmed, 1999). Another Sparid fish,  Pagrus pagrus in 

the Souse coast, eastern Libya was found to feed on crustacean, polychaetes, molluscs, 
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echinoderms, fish parts, Seagrasses and foraminifera (Ali, 2008).  El-Mor and El-

Maremie (2008) while studying the feeding habits of sparid, Diplodus noct in southern 

Sinai, Gulf of Suez, Red Sea Egypt, stated that it feeds on crustaceans, fish parts, 

molluscs, copepods seagrasses and algae. Sparid fish Dentex dentex  from Benghazi 

coast, eastern Libya was reported to feed  mainly on crustaceans, cephalopods and fish 

(El-Fargani and El-Mor. 2014) Another sparid, Boops boops inhabiting Benghazi 

Mediterranean coast, were found feeding on Crustacean, Porifera, Coelenterate, 

Seagrasses and Mollusca  (El-Maremie and El-Mor, 2015). Although some authors  

reported the presence of plant material in the feed of sparid fishes, the present study 

determined that the fish A. spinifer  did not show the presence of plant material in their 

feed composition. There are certain sparids which feed on only animal material an 

example of which is silver seabream, Pagrus auratus feeding on crustaceans, teleosts, 

echinoderms and molluscs (Ang, 2003; French et al., 2012) and Gilt-head seabream 

Sparus aurata (Linnaeus, 1758) feeding on molluscs, teleosts and crustaceans (Hadj 

Taieb et al., 2013). 
In the present study the crustaceans, cephalopods and fish were consumed by all 

size classes in the fish A. spinifer which is similar in the consumption of  Bivalvia, 

Malacostraca and Teleostei by all size-classes in the same species in the waters of  

northern Persian Gulf  (Ghanbarzadeh et al., 2014). It has been reported in several other 

sparid fish species that dietary composition changes with increasing body size, such as, 

Diplodus vulgaris (Pallaoro et al., 2006; Osman and Mahmoud, 2009), D. annularis 

(Derbal et al., 2007; Osman and Mahmoud, 2009), Pagellus acarne (Fehri-Bedoui et 

al., 2009), and Acanthopagrus berda (Thomas et al., 2018). 

The change in diet composition with change in size of fish has been attributed to  

an increase in the size and strength of jaws  of fish (Sarre et al., 2000; Tancioni et al., 

2003), while others have suggested that the increase in mean prey size with increasing 

predator size is to optimize the energy gain per unit effort (Stoner and Livingstone, 

1984; Dubiaski and Mansunari, 2006).  
It was reported that diets of some fish species differed with seasons (Schafer et 

al., 2002; Hourston et al., 2004; Mondol et al., 2013b), however, the data available on 

some sparid fish suggested there was minimal changes in diet according to seasons  (Dia 

et al., 2000; Pallaoro et al., 2004). The results of the present study are in accordance 

with the above statement as no seasonal variations in the stomach of A. spinifer was 

observed in the main diet groups. A similar finding that no significant seasonal variations 

in occurrence and abundance of five main prey groups  in A. spinifer were reported 

(Ghanbarzadeh et al., 2014).  

The present study provided basic information on feed diets of A. spinifer, which 

would be of great help in fisheries’ management. Further study on food intake and 

feeding habits of this species in the coastal waters of Pakistan is required in order to 

understand the trophic role of A. spinifer in relation to other species in this ecosystem. 
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