Original Research Article

Diet Composition and Feeding Habits of Jarbua Terapon, Terapon jarbua (Forsskål, 1775) from Veraval Fishing Harbour, Gujarat, India




ABSTRACT
The diet composition and feeding habits of Terapon jarbua (Forsskål, 1775) was investigated along the Veraval fishing harbour of Gujarat, India, over a period from March 2025 to February 2026, excluding June and July 2025 due to the seasonal fishing ban. A total of 300 specimens were collected and analysed to evaluate dietary composition, Index of Relative Importance (IRI), gastro-somatic index and monthly changes in feeding behaviour. Feeding was relatively low during the spawning season (February to May) and became more active during the post-spawning period, especially from August to November. The Gastro-somatic Index (GaSI) showed clear monthly fluctuations, ranging from 1.44 ± 0.47 to 2.18 ± 1.09, reaching its highest value in March, which reflects increased feeding during that month and lower values during April may be associated with reproductive activity. Dietary analysis using the Index of Relative Importance (IRI) revealed that crustaceans were the principal food group (42.43%), followed closely by fishes (39.62%). Digested matter (9.05%) and cephalopods (8.85%) also contributed to the diet, whereas gastropods and miscellaneous items were of minor importance. Among the individual food items, semi-digested crustaceans (34.78%) and semi-digested fish (28.74%) were the most dominant components. These findings demonstrate that T. jarbua is a carnivorous and opportunistic feeder capable of modifying its diet according to seasonal prey availability.
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1. INTRODUCTION
Food is essential for the survival of all living organisms, as it directly affects their growth, reproduction, migration and distribution in different habitats. The abundance and occurrence of fish in a particular area are also strongly influenced by environmental conditions, which can lead to both horizontal and vertical movements of fish populations (Philip, 1998). Understanding predator-prey relationships is important for describing the food web of an ecosystem, because areas with abundant preferred prey often serve as important feeding grounds for specific fish species. In addition, metabolic activity is closely related to body size and the amount of food consumed (Margalef, 1975). Therefore, studies on food and feeding habits provide valuable information about a fish’s habitat, dietary preferences and trophic interactions. Similarly, knowledge of reproductive biology is crucial for understanding population dynamics and ensuring the sustainable management and conservation of fish stocks (Cochrane, 2002; Temesgen, 2017).
This study investigates the feeding biology of Terapon jarbua from Veraval fishing harbour, Gujarat, India. Particular emphasis was placed on identifying the food items present in the stomach, classifying the major dietary components and evaluating the gastro-somatic index (GaSI) to assess feeding intensity.
Terapon jarbua, commonly known as the Jarbua terapon, belongs to the family Terapontidae. It is widely distributed throughout the Indo-West Pacific region, occurring in coastal waters, estuaries, lagoons and mangrove ecosystems. The species is of commercial importance and contributes to artisanal and small-scale coastal fisheries in many countries, including India. It is also recognized as a potential ornamental fish because of its attractive body shape, silvery coloration and distinct vertical dark bands (FAO, 1983). The species is typically harvested through inshore fishing gears such as gill nets, traps, handlines and bottom trawls and is marketed in fresh as well as dried-salted forms. It has a wide Indo-Pacific distribution, extending from East Africa, the Red Sea and the Persian Gulf to Fiji and Samoa, with its range reaching south to New South Wales, Australia and northward to Japan (Vari, 1978).
Several researchers have investigated the food and feeding habits of Terapon jarbua and related species from different regions. Rao and Durga Prasad (2002) compared the diet and feeding patterns of Terapon jarbua inhabiting polluted waters near Visakhapatnam with those from the relatively unpolluted Anthervedi estuary. Later, Manoharan et al. (2012) examined the stomach contents of the species collected from the Parangipettai coast. These studies demonstrated that the species exhibits adaptable feeding behaviour and that its diet composition can vary according to local environmental conditions and prey availability.
Gujarat has the longest coastline among all the maritime states of India along the Arabian Sea. Recent estimates by the Government of India, based on advanced GIS technology and high-resolution coastal mapping, have measured the coastline of Gujarat at approximately 2,340.62 km. The state forms a significant part of India’s maritime boundary and is well known for its rich marine biodiversity, abundant fishery resources and important fishing harbours such as Veraval, Porbandar and Okha (Ministry of Ports, Shipping and Waterways, 2025).
2. MATERIALS AND METHODS
2.1 Study Area
The present study was carried out at the Veraval fishing harbour (Lat. 20°54'912'' N, Lon. 70°21'355'' E), located in the Gir Somnath district, Gujarat, India. 

	
	


Fig. 1: Study area (Veraval fishing harbour, Gujarat)
2.2 Collection of Samples
A total of 300 specimens were collected from Veraval fishing harbour and analysed during the study period from March 2025 to February 2026, excluding June and July 2025, when sampling was not carried out due to the seasonal fishing ban. In Gujarat, marine fishing operations remain suspended from 1 June to 31 July in accordance with the provisions of the Gujarat Marine Fishing Regulation Act (2003), which is implemented to conserve fishery resources and protect breeding stocks during the monsoon season. The fish were transported to the laboratory in insulated boxes packed with ice to maintain freshness. In the laboratory, the total length (cm) and total body weight (g) of each specimen were measured and recorded. The stomachs were then carefully dissected out and preserved in 10% buffered formalin for subsequent analysis of gut contents.
2.3 Stomach Contents Analysis
The total length (cm) and body weight (g) of each fish were measured and recorded prior to dissection. The stomach was then carefully opened with fine scissors and the contents were examined in detail. Each food item was sorted into different categories, counted and weighed separately. The volume of each food category was also measured. Prey items were identified to the lowest possible taxonomic level, preferably to the genus level, depending on the degree of digestion and the condition of the material (Hyslop, 1980).
2.4 Analysis of Data
To evaluate the relative contribution of different prey items in the diet, the Index of Relative Importance (IRI) was calculated according to the method proposed by Pinkas et al. (1971). This index integrates numerical abundance, weight and frequency of occurrence to provide a comprehensive measure of the importance of each food category in the gut contents. The Index of Relative Importance (IRI) was calculated using the following formula.
IRI = (%N + %W) × %F
The body weight of each fish and the corresponding stomach weight were recorded and the Gastro-somatic Index (GaSI) was calculated to assess feeding intensity following the method described by Desai (1970). The Gastro-somatic Index (GaSI) was calculated using the formula presented below.
GaSI = Weight of gut/weight of body × 100
3. RESULTS
3.1 Index of Relative Importance (IRI)
The different food items identified from the stomach contents of Terapon jarbua during the study period are shown in Table 1. Based on their nature, the prey items were grouped into six major categories, including fishes, crustaceans, cephalopods, gastropods, miscellaneous materials and digested matter.
The monthly variation in the Index of Relative Importance (IRI) showed clear changes in the diet composition of Terapon jarbua throughout the study period. Semi-digested crustacean remains formed the most important dietary component during most months. Their contribution was highest in May (74.46%) and declined to the lowest level in September (8.59%), but they remained a major food item throughout the year. Among the identifiable crustaceans, Solenocera spp. was most abundant in March (19.23%) and decreased sharply to only 0.32% in August. Charybdis spp. showed a marked peak in January (12.54%) and was absent or present in trace amounts during most other months, indicating a restricted seasonal occurrence. Squilla spp. occurred in moderate amounts, reaching its maximum contribution in November (3.55%).
Fish prey also constituted an important part of the diet. Semi-digested fish remains dominated in several months, particularly in August when they reached 77.73% of the total IRI. High values were also observed in April and November, while the lowest in March (2.30%). Among identifiable fish prey, Stolephorus spp. was particularly important in September (50.84%) but was absent in most other months. Saurida spp. was most prominent in January (8.53%), whereas Thryssa spp. appeared only in April, suggesting limited seasonal availability. Fish scales were recorded in small quantities throughout the study period. Cephalopods contributed comparatively less to the overall diet, although Uroteuthis spp. was an important prey item during January (58.27%) and February (23.74%). In most other months, cephalopods were either absent or occurred in negligible amounts. Gastropods and miscellaneous food items made only minor contributions. Digested matter was more abundant in February (27.92%) and December (20.20%) and reached its lowest value in January (1.35%). 
When the food items were grouped, crustaceans formed the dominant food category, showing the highest contribution during March (91.03%) and May (80.66%), while the lowest was recorded in September (15.99%). Fishes were the second major food group, with peak occurrence in August (79.62%) and September (75.41%) and the lowest in March (5.97%). Cephalopods contributed noticeably only during January and February. Digested matter was relatively higher in December and February,whereas gastropods and miscellaneous materials formed only a minor part of the diet. 



Fig. 2: Monthly Index of Relative Importance (%IRI) of different food items of Terapon jarbua (March-2025 to February-2026)
Fig. 3: Index of Relative Importance (%IRI) of food groups of Terapon jarbua (March-2025 to February-2026)
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Table 1: Monthly Index of Relative Importance (%IRI) of different food items of Terapon jarbua (March-2025 to February-2026)
	Food Items
	Months

	
	Mar-25
	Apr-25
	May-25
	Aug-25
	Sep-25
	Oct-25
	Nov-25
	Dec-25
	Jan-26
	Feb-26

	Fishes
	

	Saurida spp.
	2.79
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	8.53
	0.0

	Stolephorus spp.
	0.0
	0.0
	0.0
	0.0
	50.84
	21.26
	0.0
	14.36
	0.0
	0.0

	Thryssa spp.
	0.0
	4.55
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Fish scale
	0.87
	1.07
	0.0
	1.88
	1.22
	1.39
	0.0
	0.0
	0.0
	0.0

	Semi digested fish
	2.30
	50.12
	16.23
	77.73
	23.35
	8.46
	57.68
	33.34
	8.31
	9.89

	Crustaceans
	

	Acetes spp.
	0.0
	0.0
	0.51
	0.0
	0.57
	0.0
	0.0
	0.0
	0.0
	0.0

	Solenocera spp.
	19.23
	0.0
	5.69
	0.32
	2.22
	3.2
	0.0
	0.91
	0.0
	3.92

	Charybdis spp.
	1.69
	0.92
	0.0
	2.85
	0.0
	0.0
	0.0
	8.92
	12.54
	1.64

	Squilla spp.
	0.79
	0.0
	0.0
	1.29
	2.81
	0.66
	3.55
	0.0
	2.26
	0.0

	Semi-digested crustacean
	69.32
	22.05
	74.46
	11.52
	8.59
	54.86
	35.24
	32.89
	8.74
	30.18

	Cephalopods
	

	Uroteuthis spp.
	0.25
	0.0
	0.0
	0.0
	4.59
	1.63
	0.0
	0.0
	58.27
	23.74

	Gastropods
	0.17
	0.0
	0.0
	1.91
	0.0
	0.0
	0.0
	0.0
	0.0
	2.71

	Miscellaneous
	0.18
	5.69
	0.0
	0.0
	0.32
	0.0
	0.0
	3.92
	0.0
	0.0

	Digested Matter
	2.41
	15.60
	3.12
	2.48
	5.50
	8.54
	3.53
	20.20
	1.35
	27.92



3.2 Gastro-Somatic Index (GaSI)
The Gastrosomatic Index (GaSI) of Terapon jarbua varied throughout the year, indicating seasonal changes in feeding intensity. The pooled GaSI values ranged from 1.44 ± 0.47 in April to 2.18 ± 1.09 in March. Higher values recorded in March (2.18±1.09), January (2.02 ± 0.92) and November (1.96 ± 0.98) suggest increased feeding activity during these months, whereas the lowest value in April indicates reduced feeding. Females exhibited slightly higher GaSI values (1.86 ± 0.68) than males (1.65 ± 0.60), indicating comparatively greater feeding activity in females. The overall mean GaSI was 1.76 ± 0.68, reflecting moderate feeding intensity throughout the study period.
Table 2: Monthly variation in GaSI of Terapon jarbua (March-2025 to February-2026)
	Month
	Mean GaSI

	
	Male
	Female
	Pooled data

	Mar-25
	2.07±1.13
	2.26±1.1
	2.18±1.09

	Apr-25
	1.27±0.35
	1.52±0.52
	1.44±0.47

	May-25
	1.45±0.15
	1.67±0.25
	1.55±0.23

	Aug-25
	1.56±0.5
	1.88±0.66
	1.74±0.61

	Sep-25
	1.49±0.21
	2.09±0.96
	1.78±0.75

	Oct-25
	1.77±0.46
	1.53±0.95
	1.63±0.73

	Nov-25
	1.99±1.14
	1.91±0.76
	1.96±0.98

	Dec-25
	1.63±0.86
	1.78±0.49
	1.69±0.7

	Jan-26
	1.69±0.76
	2.28±0.97
	2.02±0.92

	Feb-26
	1.53±0.46
	1.63±0.18
	1.58±0.33

	Mean
	1.65±0.6
	1.86±0.68
	1.76±0.68


Fig. 4: Monthly variation in GaSI of Terapon jarbua (March-2025 to February-2026)
4. DISCUSSION
Understanding the food and feeding habits of fish is provides insight into the ecological role of a species, its trophic niche and the types of prey it prefers. Detailed studies of diet composition reveal the interactions between fish and other organisms in their environment and help clarify their position within the food web. In the case of Terapon jarbua stomach content analysis offers valuable information on the composition of its diet and its feeding behavior, thereby improving our understanding of the species’ ecological significance in coastal waters (Thomas and Manju, 2020).
The present study on the feeding biology of Terapon jarbua revealed that crustaceans were the dominant food group, contributing 42.43%, followed by fishes (39.62%), cephalopods (8.85%), digested matter (9.04%), miscellaneous materials and gastropods. Among the crustaceans, semi-digested crustaceans formed the major dietary component (34.78%), while Solenocera spp., Charybdis spp. and Squilla spp. were also commonly observed in the stomach contents. These findings indicate that the species mainly depends on benthic prey organisms available in coastal habitats. Similar observations have been reported by Thomas and Manju (2020) and Manoharan et al. (2012), who described the species as a euryphagous feeder consuming a wide range of benthic organisms.
Fishes formed the second major food group with semi-digested fish matter contributing 28.74% IRI. Identifiable fish prey such as Stolephorus spp., Saurida spp. and Thryssa spp. were also recorded, indicating piscivorous feeding behaviour. Cephalopods represented mainly by Uroteuthis spp. showed higher occurrence during January and February, whereas gastropods and miscellaneous materials contributed only minor proportions. The presence of digested matter and partially digested prey items suggests opportunistic feeding behaviour and adaptation to locally available food resources. Osmany and Zohra (2016), who observed that fishes (41.57%) and crustaceans (39.16%) formed the major dietary components of Terapon jarbua collected from the coast of Pakistan, indicating the carnivorous feeding habit of the species. Yoknoi et al. (2019) reported that Terapon jarbua exhibits ontogenetic shifts in feeding habits, changing from zooplankton-based diets during larval stages to predominantly fishes, fish scales and larger benthic organisms such as crabs and shrimps in adulthood. These findings support the carnivorous feeding behaviour observed in the present study.
The Gastrosomatic Index (GaSI) showed clear seasonal variation, ranging from 1.44±0.47 in April to 2.18±1.09 in March. Higher GaSI values recorded during March, January and November indicate increased feeding activity, while lower values during April may be associated with gonadal maturation and spawning activity. Females showed slightly higher GaSI values than males, suggesting higher energy requirements during reproductive development. Similar seasonal patterns in GaSI have also been reported by Thomas and Manju (2020) and Rao and Durga Prasad (2002), who observed reduced feeding during spawning periods and enhanced feeding activity during pre-spawning months.
The observed variation in the diet composition of Terapon jarbua is likely influenced by changes in prey availability, environmental conditions and the physiological needs of the fish. During March and May, crustaceans formed the dominant food group, whereas fishes became the primary prey during August and September. Such changes in feeding pattern suggest that the species adjusts its diet according to the seasonal abundance of food resources in the coastal ecosystem. When crustaceans are readily available, they are actively consumed; however, as their availability declines, the fish increasingly utilizes alternative prey such as fishes and cephalopods. Reproductive activities may also contribute to these dietary shifts, as fish often require energy-rich food during gonadal development and spawning. The increased consumption of fishes and cephalopods during certain months may therefore be associated with higher nutritional demands. These findings further support the view that Terapon jarbua is a euryphagous and opportunistic feeder capable of exploiting a wide variety of prey resources according to their seasonal availability.
5. LIMITATIONS OF THE STUDY
The study has certain limitations that should be taken into account when interpreting the findings. The analysis was based on specimens obtained from a single fishing harbour and therefore the results may not fully reflect the feeding ecology of Terapon jarbua throughout its entire distribution along the Gujarat coast. Sampling was not possible during June and July because of the seasonal fishing ban, resulting in the absence of data for the monsoon season. In addition, a considerable amount of the stomach contents consisted of partially digested and highly digested food materials, which made the precise identification of some prey organisms difficult and limited their classification to lower taxonomic levels.
6. CONCLUSION
Stomach content analysis of Terapon jarbua showed that the species is a euryphagous carnivorous fish, with crustaceans and fishes forming the major components of its diet. The Index of Relative Importance (%IRI) revealed that crustaceans were the dominant food group (42.43%), followed by fishes (39.62%), cephalopods (8.85%) and digested matter (9.05%), indicating a strong dependence on benthic and nektonic prey resources available in coastal waters. Noticeable seasonal variations were observed in both diet composition and feeding intensity, reflecting the influence of prey availability and reproductive activity on feeding behaviour. The Gastro-Somatic Index (GaSI) exhibited clear monthly fluctuations, ranging from 1.44 ± 0.47 in April to 2.18 ± 1.09 in March, with higher values recorded during March, January (2.02 ± 0.92) and November (1.96 ± 0.98), indicating periods of increased feeding activity. Lower GaSI values during April were likely associated with gonadal maturation and spawning activity. The occurrence of semi-digested food materials and miscellaneous items further highlights the opportunistic feeding habit and adaptability of the species under changing environmental conditions. The findings provide useful baseline information on the trophic ecology, seasonal feeding pattern and feeding dynamics of the species, which may support fisheries management, stock assessment and sustainable conservation of coastal fishery resources along the Veraval coast.
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