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ABSTRACT

This study investigated the morphometric features of three fish species -Barilius bendelisis, Labeorohita, and
Puntius sophore -in the River Torsa running through Cooch Behar district, West Bengal. Standard cast nets
were used to collect fish samples from three sites - Sajerpar, Kaminirghat, and No. 1 Kalighat Road. Scale
and weighing balance were used to determine standard morphometric features such as total length, standard
length, head length, snout length, body depth, eye diameter, body weight, etc. For each measure, the mean,
standard deviation, range, and range difference determined to understand in traspecies variations. According
to the findings, there were several morphological variations both within and between species, which could
be a result of environmental factors and anthropological activities. L. rohita had the largest body weight
and size, while the other two fish species had more compact bodies. This is the first study to conduct
baseline morphological assessment of three species in River Torsa, providing insights for species
identification, ecological monitoring, and conservation planning.

Keywords: River Torsa, Fish morphometry, Bariliusbendelisis, Labeorohita, Puntius sophore, Fish identification

Introduction

River Torsa has its source in the Chumbi valley, Ti-
bet, and its destination is near Nageshwari,
Bangladesh, flowing through Bhutan and India on
the way. In India, it flows through the Cooch Behar
district in West Bengal, which has unique topo-
graphical features and climatic conditions (Dey and
Sarkar, 2015). The complete river system in this re-
gion includes Kaljani, Ghargharia, Gadadhar, and
Torsa, all of which have rich ichthyofaunal diversity,
comprising of both indigenous as well as ornamen-
tal fishes (Sinha et al., 2023).

Morphometric analysis refers to analysis of the
growth, development, variations, and structural

characteristics of specific fish species to understand
the impact of environmental and topographical fac-
tors on their morphology (Ahirwal et al., 2023). It
helps estimate the relationship between the various
parts of the body as well as the body structure and
weight (Onyekwelu et al., 2021). They are also used
for identification of various fish species and their
documentation in river systems. The interspecies
and intraspecies variations in morphological traits is
higher for fish compared to other vertebrates (Luiz
et al., 2022; Shuai et al., 2018). These variations usu-
ally occur due to genetic changes influenced by en-
vironmental factors or natural selection when fish
species face geographical isolation for long periods
of time (Donati et al., 2025). Moreover, anthropologi-
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cal activities that cause pollution of river systems
due to fertilizer and pesticide use in nearby farm-
lands also cause morphological changes in fishes
(Brain and Prosser, 2022). Therefore, it is important
to carry out a morphometric assessment of impor-
tant fish species in river systems which are impor-
tant for the local people’s livelihoods.

This study carried out a morphometric analysis
of three fish species, Barilius bendelisis, Labeo rohita,
and Puntius sophore, collected from three sites of the
River Torsa running through Cooch Behar district in
West Bengal. It described all the important pheno-
typic as well as morphological characteristics of the
fish species.

Materials and Methods

Study area

Samples of three fishes, namely B.bendelisis, L.rohita,
and P.sophore, were collected from River Torsa at
three sites- Sajerpar, Kaminirghat, and No. 1
Kalighat Road - in Cooch Behar district, West Ben-
gal.

Sample collection

Samples of all three fishes were collected using a
cast net, transported immediately to the laboratory,
and preserved using 10% formalin.

Morphometric measurements

All measurements were done using a scale in
centimetres. Blotting paper was used to remove
water from the surface of the fishes and their body
weight was measured using a weighing scale in
grams. The various morphometric features mea-
sured are given in Table 1.

Statistical analysis

Mean, range, range difference, and standard
deviationwere determined for each length of each
fish sample using Microsoft Excel.

Results and Discussion

A total of 30 samples were collected, 10 of each fish
species. The measured morphometric features of the
fishes are given in Table 2.

Barilius bendelisis

The body was silvery and it had 10 to 12 greyish
black bands all over the body with the band size
decreasing towards its lateral line. It was elongated
with long jaws and a moderate mouth. The post-or-
bital head length was less than two times the snout
length. Scales were found to be of moderate size and
having a lot of radii. The mean number of scales on
the lateral line and the pre-dorsal line was 43 and 19,
respectively. The dorsal sides were silvery grey and
the dorsal profile was less convex than the ventral
profile. The dorsal and caudal fins had grey edges
and the lower lobe of the caudal fin was dusky. Yel-
low tinges were observed in the fins and black dots
were seen on the scales.

Negi and Nautiyal (2002) described the morpho-
metric features of B. bendelisis from Khanda, a Hima-
layan stream (Negi and Nautiyal, 2002). Mir et al.
(2015) described phenotypic differences between
402 specimens of the fish collected from four differ-
ent rivers in Central Indian Himalaya (Mir et al.,
2015). Singh et al. (2020) described the morphomet-
ric characteristics of the fish from Khanda as well as
a fish pond located in the Garhwal Himalayan re-
gion, Uttarakhand (Singh et al., 2020). They analyzed
100 specimens and described 26 different features.

Table 1. Morphometric characteristics measured for the fish samples

S.No. Morphometric feature Abbreviation Description

1. Total length L Length of the body from tip of snout to tip of caudal fin
2. Standard length SL Length of the body from tip of snout to fork of tail
3. Head length HL Length from snout to operculum posterior end
4. Snout length SnL Length from snout tip to snout anterior end
5. Eye diameter ED Length of eye orbit at its maximum diameter
6. Pre-dorsal length PDL Length from snout to dorsal fin origin
7. Pre-pectoral length PPL Length from snout to pectoral fin origin
8. Pre-pelvic length PPvL Length from snout to pelvic fin origin
9. Body Depth BD Maximum length between dorsal and ventral body margins
10. Caudal length CL Total length (L) – Standard length (SL)
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Phenotypic characterization of 293 fish samples
from River Chenab in Western Himalaya was per-
formed by Singh and Kumar (2019). De et al. (2021)
have studied the morphometric features of nine fish
samples collected from River Torsa (De et al., 2021).

Labeo rohita

The fish body is moderately elongated and bilater-
ally symmetrical with the dorsal side more arched
than the ventral side. The entire body is covered
with cycloid scales except for the head which has no
scales. The snout is depressed and extends beyond
the mouth. The eyes are located dorsolaterally. It has
three to four unbranched and 12 to 14 branched dor-
sal fin rays. The caudal fin has a deep fork. The fish
body has 12 to 16 pre-dorsal scales, 40 to 44 lateral
line scales, and around six lateral transverse scales.
The back of the fish body is bluish with silvery tinge
on the belly and flanks.

Yadav and Paul (2023) obtained fish samples
from the fish markets of Lucknow and carried out a
morphometric analysis (Yadav and Paul, 2023).
Morphometric analysis along with SNP comparison
study was carried out on fish species obtained from
Jharkhand and West Bengal by Lenka et al. (2024)
(Lenka et al., 2024). Analysis of length-weight rela-
tionships and external morphometric variables was
performed  by Iqbal and Naeem (2018) (Iqbal and
Naeem, 2018).

Puntius sophore

The fish body is moderately compressed and there
are two dark spots on the body, one at the base of
the dorsal fin rays and the other on the tail tip. The

abdomen is less convex compared to the dorsal side
of the body. The mouth is small while the upper jaw
is a little longer. The length of the head is almost the
same as that of the pectoral fin. The body is silver in
colour, the back is brown to grey-green, and the un-
derside of the body is white.

Morphometric analysis of the Sagitta otoliths of
the fish was carried out by Rani et al. (2019). They
had collected samples from Faridabad fish markets
and Yamunanagar for the analysis (Rani et al., 2019).
Singh et al. (2023) studied the relationship between
the sagitta otoliths and the fish body using samples
collected from the Punpun and Ganga rivers in
Bihar (Singh et al., 2023). Ahirwal et al. (2022) stud-
ied the biometric characteristics of the fish collected
from the Digha Ghat Patipul in Patna (Ahirwal et al.,
2022).

Conclusion

To the best of our knowledge, this is the first study
that has reported the morphometric characteristics
of three fish species namely, B.bendelisis, L.rohita, and
P.sophore, from the River Torsa in Cooch Behar dis-
trict, West Bengal. The study has used standard
measurement techniques to report baseline data on
the morphometric features of the fish species. The
range of each morphometric parameter demon-
strates high intraspecies variations of body weight
and dimensions which could be a result of the mor-
phological adaptations of the fishes to their habitats.
Comparing between the fish species, L. rohita was
the largest based on body weight and length, while
P. sophore and B. bendelisis had a more compact and

Table 2. Measured morphometric features of three fish species in River Torsa. Length measurements are in cm and weight
is in grams.

Parameter Barilius bendelisis Labeo rohita Puntius sophore
Mean Standard Range Range Mean Standard Range Range Mean Standard Range Range

deviation  difference  deviation  difference  deviation difference

L 6.5 2.9 10.4-3.5 6.9 22.9 9.3 31-16.5 14.5 7.35 2.67 15-3.5 11.5
SL 5.2 2.6 9.7-3.2 6.5 17.34 6.98 24-12.6 11.4 5.83 1.69 13.5-2.6 10.9
HL 1.1 0.7 1.6-0.7 0.9 5.45 2.34 6-3.5 2.5 1.8 0.47 3.1-0.7 2.4
SnL 1.5 0.9 2.1-1.1 1 1.36 0.96 2.5-0.9 1.6 0.9 0.2 1-0.8 0.2
ED 0.2 0.1 0.3-0.1 0.2 0.65 0.38 1.2-0.4 0.8 1.3 0.5 1.9-0.7 1.2
PDL 3.1 1.6 4.7-2 2.7 8.49 3.36 10.9-6.3 4.6 3.19 1.18 18.3-0.9 17.4
PPL 1 0.5 1.7-0.4 1.3 8.5 3.24 10.7-6.1 4.6 - - - -
PPvL 2.9 0.8 3.8-1.4 2.4 4.35 2.67 6-3.4 2.6 - - - -
BD 1.8 0.9 2.5-1.3 1.2 5.43 2.39 6.5-4 2.5 2.48 0.8 3.2-0.6 2.6
CL 1.1 0.4 1.9-0.7 1.2 4.55 2.72 7.5-3.2 4.3 1.2 0.39 2.7-0.23 2.47
Body 3.62 1.85 4.76-2.1 2.66 134.6 17.57 167.5-82.3 85.2 7.26 5.24 35-0.6 34.4
weight
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streamlined body. Variations in other morphometric
characteristics represent ecological diversity among
the species.

These findings can be considered a starting point
for further morphometric analyses and determina-
tion of relationships between various morphometric
parameters for these and other fish species in the
River Torsa. Using this, researchers can perform
comparative analyses, ecological health assess-
ments, and conservation planning in River Torsa.
Future studies can also incorporate meristic and ge-
netic analyses providing further information about
the environmental factors influencing these species
and their population structure.
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