
 
 

Indian Journal of Geo Marine Sciences 
Vol. 54 (11), November 2025, pp. 596-603 

DOI: 10.56042/ijms.v54i11.19670 
 

Research Article 
 

 

Diet composition and feeding behaviour of Tentoriceps cristatus  
(Klunzinger, 1884), from the southwest coast of India 

M C Chitraa, M K Sajeevan*,b & B M Raja 
aFaculty of Ocean Science and Technology, Kerala University of Fisheries and Ocean Studies, Panangad, Kochi, Kerala – 682 506, India 

bDepartment of Fishery Resource Management, Kerala University of Fisheries and Ocean Studies, Panangad, Kochi, Kerala – 682 506, India 

*[E-mail: sajeevanfsi@gmail.com] 

Received 13 May 2025; revised 08 November 2025 

Hairtails are considered a major fishery in India. Increased export demand for this resource resulted in targeted fisheries 
and subsequent overexploitation. Crested hairtails can be considered as a potential hairtail resource to meet the present-day 
demand. Studies on hairtails were limited to commercially important species, and no attempt has been made to understand 
the feeding ecology of crested hairtails. The present study delineated the dietary habits and feeding patterns of the crested 
hairtail throughout the southwestern coastline of India. Specimens were obtained from the landing centres of 
Sakthikulangara and Kalamukku in Kerala, India, between January 2019 and December 2021. The index of relative 
importance elucidated 17 prey items, including crustaceans, cephalopods, fishes, eggs, and larvae. Uroteuthis sp. (31.07 %), 
Aristeus alcocki (29.05 %), and other penaeid shrimps dominated among the gut contents. The presence of Bregmaceros sp. 
and Trichiurus auriga in the diet indicates that crested hairtails inhabit depths ranging from 50 to 900 m. The presence of 
plankton, amphipods, and Lucifer spp. validated the diurnal vertical movement of the fish. Studies on feeding intensity 
indicated poor feeding rate, and sex-wise and size-wise variation in feed intake. The study confirmed the carnivorous nature 
of the fish, with no cannibalistic feeding behaviour. The trophic level index was estimated at 4.06, indicating that the crested 
hairtail is a top predator. Results will provide food and feeding behaviour of this potential hairtail resource and signify its 
ecological importance.  
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Introduction 
Hairtails are predominantly carnivorous fish 

belonging to the Family Trichiuridae1, comprising 
over 7.64 % of marine fish landings in India2. The 
substantial demand for hairtail exports to China and 
other Southeast Asian countries has led to the 
emergence of specialised fisheries for this resource in 
India3. Among hairtails, Trichiurus lepturus and 
Lepturacanthus savala comprise more than 90 % of 
India's hairtail landings4. Despite the absence of legal 
restrictions on fishing methods, these species appear 
to have experienced overfishing5. Among other 
hairtails, the crested hairtail, Tentoriceps cristatus 
(Klunzinger, 1884), is identified as a potential 
resource for commercial explotation3. Exploitation of 
crested hairtails in a sustainable manner may lead to a 
reduction in fishing pressure on other hairtails.  

Crested hairtail is a benthopelagic hairtail that 
inhabits the coastal regions of the Red Sea and  
Indo-West Pacific, encompassing areas of Africa, 
Australia, Korea, India, and Japan6,7. Since it is a  
non-targeted species and is frequently caught as 

bycatch by trawlers along southwest coast of  
India, catch data for the species are unavailable. 
Chitra et al.3 stated that the crested hairtail is a 
substantial source of omega-3 fatty acids, and the 
prevalence of fatty acids, including polyunsaturated 
fatty acids, underscores their potential as nutritional 
supplements and pharmaceuticals. Overexploitation of 
commercially important species has made crested 
hairtail a potential resource for near-future 
exploitation due to its nutritional benefits and 
pharmaceutical uses.  

Among hairtails, most studies were limited to 
commercially important species, namely large head 
hairtail8-25 and savalai hairtail13,26-28. Limited research 
has been conducted on the feeding habits of hairtails, 
including small head hairtail, Eupleurogrammus 
muticus13,29-31, long tooth hairtail, E. glossodon13, and 
pearly hairtail, T. auriga32. However, no attempt has 
been made to understand the food and feeding habits 
of crested hairtails. Hence, the present study aims to 
provide a detailed account of the feeding ecology of 
the crested hairtail in Indian waters. The results will 
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help policymakers develop strategies for the 
sustainable use and management of the species. 
Additionally, this study is the first comprehensive 
examination of the feeding ecology of crested hairtail 
worldwide. 
 
Materials and Methods 
 

Sampling method 
Fresh specimens of crested hairtail were collected 

from the bottom trawl landings at the fishing harbours 
of Sakhthikulangara (8°55′30″ N latitude and 
76°33′22″ E longitude)  and Kalamuk, Kerala 
(9°59′01″ N latitude and 76°14′32″ E longitude), 
between January 2019 and December 2021. 
Single/multiday fishing trawlers operating across the 
southern and central parts of Kerala waters land their 
catch at these landing centres. Specimens collected 
were identified using standard references7,33. Total 
length and weight of the specimens were recorded to 
the nearest 0.1 centimetres (cm) and 0.1 grams (g), 
respectively. A total of 481 specimens (221 males and 
260 females) collected bimonthly were analysed for 
the study. Specimens were transported to the 
laboratory in iced styrofoam boxes. The fishes were 
then dissected, and the fullness of the stomachs was 
noted by visual examination for distention and the 
amount of food they held. The stomachs were then 
categorised as gorged, full, ¾ full, ½ full, ¼ full, 
trace, and empty25. The gut was removed, and its 
length and weight were noted. A thorough 
examination of the prey items was carried out after 
the dissection of the gut. Each individual prey item 
was identified to the lowest possible taxon using 
standard references13,33 and its number and weight 
were recorded. Data on prey items were subjected to 
the following analysis. 
 
Index of Relative Importance (IRI) 

The Index of Relative Importance (IRI) helps to 
evaluate the priority of predators prey. IRI was 
analysed using the following formula23: 
 

IRI = ሺ%𝑁 ൅ %𝑊ሻ ൈ %𝐹 
 

Where, N = numerical percentage, W = volumetric 
percentage, and F = frequency of occurrence 
percentage. 
 
Index of Fullness (IF) 

The points approach assessed the average feeding 
intensity13. For gorged, full, ¾ full, ½ full, ¼ full, 
trace, and empty stomachs, points were given as 10, 9, 

7.5, 5.5, 2.5, 1, and 0, respectively. Month-wise,  
sex-wise, and length-wise index of fullness (IF)34 was 
calculated using the following formula: 
 

IF = 𝑤 ൊ𝑊 ൈ 100 
 

Where, w = weight of the gut content in grams,  
W = weight of the fish in grams 
 
Gastrosomatic Index (GaSI) 

A population's seasonal feeding patterns were 
described by its Gastro-Somatic Index (GaSI) in a 
naturally occurring population. Gastro-somatic 
Index35, was calculated by using the equation: 
 

GaSI = 𝑊𝑒𝑖𝑔𝑡ℎ 𝑜𝑓 𝑔𝑢𝑡 ൊ 𝑤𝑒𝑖𝑔𝑡ℎ 𝑜𝑓 𝑓𝑖𝑠ℎ ൈ 100 
 
Vacuity Index (VI) 

The Vacuity Index (VI) measures feeding 
periodicity, characterised as the proportion of empty 
stomachs in population36. 
 

Vacuity Index (VI) = 𝐸𝑠 ൈ 100 ൊ 𝑇𝑠 
 

Where, Es = number of empty stomach samples, and 
Ts = Total number of stomach samples. The  
vacuity index is interpreted as 0–20 - edacious;  
20–40 - relatively edacious; 40–60 - moderately fed; 
60–80 - relatively low fed, and 80–100 - low fed1. 

The percentage of specimens with an empty 
stomach among all tested specimens was used to 
determine the Empty Stomach Ratio (ESR). 
 
Trophic Level (TrL) 

Trophic levels of the species were estimated based 
on the stomach contents using the formula26: 
 

TrL=1 ൅ ∑ሺ𝐷𝐶𝑖 ൈ 𝑇𝐿𝑖) 
 

Where, TrL - Trophic level, DCi - the proportion of 
prey species in the diet of crested hairtail, and  
TLi - Trophic level of the species. 
 
Results 
 

Food composition 
Analysis of gut contents revealed that crested hairtail 

feeds on 17 prey items (Fig. 1). The dietary composition 
percentages were indicated by the IRI and furnished as 
Table 1. As shown in Table 1, Uroteuthis spp. was the 
dominant prey with 31.07 % of total gut contents. 
Aristeus alcocki (29.05 %), other penaeid shrimps (25.11 
%), and T. auriga (11.44 %) were the other prominent 
prey items recorded during the study. Partially digested 
fish and fish eggs contributed 0.94 % and 0.5 %, 
respectively. Fish scales (0.26 %) and larvae (Acetes 
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spp. (0.31 %),  squilla (0.23 %),  euphausid (0.32 %), 
isopod (0.21 %),  lucifer (0.12 %), branchiopod (0.13 %), 
and  amphipod (0.06 %)) were also observed as prey 
items. Plankton species (Trichodesmium spp. (0.08 %), 
Cosmarium spp. (0.04 %)) and small fish Bregmaceros 
spp. (0.13 %), were also observed intermittently. 
 
Month-wise food composition 

The results of the month-wise percentage of IRI are 
shown in Figure 2. As shown in Figure 2, the index 

reached its peak in November, with A. alcocki  
(71.6 %), Uroteuthis sp. (59.1 %), other penaeid 
shrimps (56.3 %), and T. auriga (22.4 %). IRI was 
minimal during May, with dominance of penaeid 
shrimps (10.88 %). Uroteuthis spp. and penaeid 
shrimp were observed throughout the year. However, 
Bregmaceros spp. was recorded only during October 
(0.88 %) and November (0.54 %).  
 

Feeding intensity 
The results of the feeding intensity studies are 

illustrated in Figure 3. Feeding intensity of 52 % of 
crested hairtails was poor. Sex-wise feeding intensity 
revealed that feeding activity was poorer in males  
(65 %) than in females (46 %). Seasonal feeding 
intensity of crested hairtail is furnished as month-wise 
feeding intensity (Fig. 4). As shown in Figure 4, 
active feeding activity (gorged, full, or three-quarters 
full) has been noted from September to December, 
while poor feeding activity (one-quarter full, traces, or 
empty) was observed from March to August.  
 

Index of Fullness (IF) 
Index of fullness of male, female and pooled 

crested hairtail were 1.92, 2.41 and 2.17, respectively. 
Month-wise indices of fullness for crested hairtail for 
males, females, and the pooled data were estimated 
and presented in the Figure 5. The index was highest 
in February for both male and female and was lowest 
in August. The feeding activity showed an increasing 
trend from August to February. The length-wise index 
of fullness (Fig. 6) recorded the highest feeding 

Table 1 — Diet composition of Tentoriceps cristatus (% IRI) from south west coast of India 

Food items N %N F %F W %W IRI %IRI 

Uroteuthis sp. 92 12.20 53 7.12 56.52 46.75 345.25 31.07 
Trichiurus auriga 68 9.02 32 4.30 33.18 27.45 127.07 11.44 
Bregmaceros sp. 3 0.40 2 0.27 4.62 3.82 1.43 0.13 
Aristeus alcocki 232 30.77 258 34.68 10.18 8.42 322.78 29.05 
Other penaeid shrimps 156 20.69 273 36.69 8.51 7.04 278.99 25.11 
Ephausid 27 3.58 27 3.63 0.00 0.00 3.58 0.32 
Isopod 18 2.39 6 0.81 0.00 0.00 2.39 0.21 
Amphipod 5 0.66 4 0.54 0.00 0.00 0.66 0.06 
Acetes larvae 26 3.45 12 1.61 0.00 0.00 3.45 0.31 
Squilla larvae 19 2.52 8 1.08 0.00 0.00 2.52 0.23 
Lucifer 10 1.33 2 0.27 0.00 0.00 1.33 0.12 
Trichodesmium 7 0.93 1 0.13 0.00 0.00 0.93 0.08 
Branchiopod 11 1.46 6 0.81 0.00 0.00 1.46 0.13 
Cosmarium 3 0.40 4 0.54 0.00 0.00 0.40 0.04 
Partially digested fish 13 1.72 10 1.34 7.88 6.52 10.49 0.94 
Fish eggs 42 5.57 28 3.76 0.00 0.00 5.57 0.50 
Fish scale 22 2.92 18 2.42 0.00 0.00 2.92 0.26 

 
 

Fig. 1 — Prey items observed in the gut of Tentoriceps cristatus
from southwest coast of India 
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activity when fish reach 51 to 60 cm. The lowest was 
recorded in 41 to 50 cm length class. 
 
Gastrosomatic Index (GaSI) 

Month-wise gastrosomatic index of male and 
female crested hairtail is represented in Figure 7. 
GaSI for both males and females was highest in 
February and lowest in August. Females were found 
to be fed more actively than males throughout the 

period, except in February. However, there were no 
significant differences recorded between GaSI values 
of males and females (P > 0.05). 
 
Vacuity Index (VI) and Empty Stomach Ratio (ESR) 

The present study estimated the vacuity index of 
crested hairtail at 23.27. Month-wise percentage of 
empty stomach ratio (Fig. 8) ranged between 10.31  

 
 

Fig. 2 — IRI(%) of Tentoriceps cristatus prey items from the southwest coast of India 

 
 

Fig. 4 — Month-wise feeding intensity of Tentoriceps cristatus
(pooled) from southwest coast of India 

 

Fig. 3 — Feeding intensity (%) of Tentoriceps cristatus (inner
circle pooled, middle circle female, and outer circle male) from
the southwest coast of India 
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(November) and 62.96 (August). In general, the 
empty stomach ratio has shown a decreasing trend 
since August. 
 

Trophic Level (TrL) 
The study estimated the trophic level of crested 

hairtail as 4.06 using IRI values. Results indicate that 
crested hairtail can be considered a top predator. 
 
Discussion 

Results of the present study indicated that crested 
hairtail is a carnivorous species fed mainly on 
crustaceans (54.35 % A. alcocki, other penaeid 
shrimps, branchiopod, amphipod), cephalopods 
(31.07 % Uroteuthis spp.), fishes (12.77 %), and eggs 
and larvae (1.81 %) (Table 1; Fig. 1). As per the result 
of IRI, the diet compositions of crested hairtail were 
similar to that of other hairtail species. No 
cannibalistic behaviour was reported during the 
present study. Food and feeding behaviour of hairtails 
has been studied elsewhere in the world1,4,5,9,11,12,37. 
Results confirm that hairtails are voracious carnivores 
with cannibalistic behaviour. Results of the present 
study validate that hairtails are carnivorous; however, 
the cannibalistic behaviour of hairtails reported by 
earlier workers1,4,5,9,11,12,37 was not observed in crested 
hairtail.  

The crested hairtails are reported to be found at 
depths of 55 to 80 m6,7,38,39. Conversely, Burhanuddin 
et al.41 reported the occurrence of crested hairtail from 
a depth range of 140 to 367 m. Results of the present  

 
 

Fig. 5 — Index of feeding of Tentoriceps cristatus (pooled, male
and female) from southwest coast of India 
 

 
Fig. 6 — Index of fullness of Tentoriceps cristatus (length-wise)
from southwest coast of India 

 
 

Fig. 7 — Month-wise Gastro-Somatic Index (GaSI) of Tentoriceps cristatus (sex-wise & pooled) from southwest coast of India 
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Fig. 8 — Monthly changes in empty stomach ratio (%) of 
Tentoriceps cristatus from the southwest coast of India 
 
study revealed that the main components of the diet 
are fishes from depths of 250 to 900 m, including 
Bregmaceros sp. and pearly hairtail. Additionally, the 
presence of A. alcocki, which is distributed from  
200 m to 850 m, strongly suggests that crested hairtail 
is a benthopelagic fish inhabiting a depth range of 50 
to 900 m.  

The occurrence of plankton such as Lucifer spp., 
Trichodesmium spp., and copepods, amphipods, 
euphausiids, etc., was reported from the stomach 
contents of large head hairtail, long tooth hairtail, and 
savalai hairtail12,13,40. Similar food items were present 
in the gut content of crested hairtails, and the 
occurrence was more during the post-monsoon 
season. This indicates the fish's vertical movement to 
benefit from food resources in the upper regions. 

Feeding intensity of crested hairtail was relatively 
poor (Figs. 3 & 4). In general, poor feeding intensity 
was reported for hairtails13,28,37. Spontaneous ejection 
of food items while they get caught in trawl nets42-44, 
nocturnal feeding19,43, and intermittent availability of 
prey were the causes of poor feeding. Moreover 
earlier studies45,46 elucidated that deep-sea fishes often 
feed at lower rates than coastal and epipelagic fishes.  

Seasonal difference in feeding intensity (Fig. 4) 
was observed during the study. Results are consistent 
with earlier studies on large head hairtail13, where, in 
females, feeding intensity peaked in December 
(September to December), and in males it peaked in 
November (September to January). In the case of 
crested hairtails, feeding intensity was higher during 
the post-monsoon season and lowest during summer. 
Feeding intensity was assessed by estimation of the 

index of fullness (Figs. 5 & 6). Results indicated poor 
feeding rates and seasonal differences. The index of 
fullness of crested hairtail was high in February and 
was low in August. Results were matched with those 
of large head hairtail21 where, the index of fullness 
was high during January to March and September to 
October, and lower in November and December3. 
Analysis of length-wise index of fullness (Fig. 6) 
indicated an increase in feeding rates when they reach 
adulthood. Rajesh et al.37 reported increased feeding 
intensity in large-sized hairtails than in smaller ones.  

Results of the gastro-somatic index (Fig. 7), 
vacuity index and ESR (Fig. 8) indicated poor feeding 
rate and seasonal differences in feeding intensity. In 
savalai hairtail, the gastro-somatic index was high 
from March to November in females and from April 
to November in males40. In large head hairtail, the 
highest GSI was recorded in February for both males 
and females and then dropped in August for males 
and in September for females21. Hence, it can be 
presumed that crested hairtail follows a feeding 
pattern similar to that of large head hairtail. 

Vacuity index of crested hairtail was estimated at 
23.27 % which suggest that the species is edacious1,36. 
20 % of empty stomach was recorded during the study. 
Compared to the large head hairtail (45 %), the empty 
stomach ratio is lower in the crested hairtail. Highest 
number of empty stomachs is a characteristic of 
piscivorous fish1,19,22. Hence, it can be presumed that 
crested hairtail cannot be considered a piscivorous fish. 
Moreover, the results of IRI indicate that crested 
hairtail prefer crustaceans over fish as its prey.  

The trophic level of crested hairtail was estimated 
at 4.06, which is consistent with the estimate from 
FishBase47, which is 4.21. Trophic index of other 
hairtails ranges from 3.99 (Ganges hairtail) to  
4.42 (large head hairtails)47. Hence, it can be 
concluded that crested hairtail is a top predator. 
 
Conclusion 

Crested hairtail is considered a potential hairtail 
resource after large head hairtail and savalai hairtail. The 
present study provides vital information on the feeding 
ecology of crested hairtail. Results of this primary study 
will help with the sustainable exploitation of this 
resource. Findings indicate that the crested hairtail feeds 
on a variety of prey items, including crustaceans, 
cephalopods, fishes, eggs, and larvae. It is a carnivorous, 
top predator fish species, which preferably feeds on 
crustaceans. Feeding intensity and ESR studies indicate 
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that crested hairtails cannot be categorised as 
piscivorous fish. Unlike other hairtails, cannibalistic 
feeding behaviour is not observed in the crested hairtail. 
Commercial potential, wide diversity of prey items, 
carnivorous nature and higher trophic index of crested 
hairtail signify its ecological importance. Hence, the 
present study recommends an in-depth examination of 
its feeding ecology and measures to sustainably exploit 
this potential resource. 
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