
Aquaculture and Fisheries Studies
Volume 3 Issue 1Research Open

Aquac Fish Stud, Volume 3(1): 6–10, 2021 

Introduction

Tor tor and Tor putitora, the important food and game fishes, 
are widely distributed in Himalayan lotic waters in India. In Jammu 
region of the Union territory of J&K, these fish species inhabit the 
river Chenab and its tributaries in Kishtwar, Doda, Banihal, Reasi, 
Udhampur, Rajouri and Jammu; the river Ravi and its tributaries in 
Kathua and Samba and Poonch river and its tributaries, including 
Mendhar nullah. Tor spp. migrate from plains, including Pakistan, 
for breeding in freshwater streams of Jammu region during monsoon 
and are netted in good number. Due to good water quality in streams 
and rivers of Jammu region, there are few reports of anomalous fishes 
in natural waters [1-10]. During hydrobiological studies of the river 
Chenab deformed specimens of Tor tor and Tor putitora were noticed 
along with normal fishes and have been described. The objective of 
the study is to find out the types and causes of various anomalies, 
though rare, in the Himalayan lotic water bodies.

Material and Methods

Deformed specimens of Tor spp. were purchased from fishermen 
collecting fishes from the river Chenab, in Pargwal wetland area, 
Akhnoor, and studied for morphological aberrations, parasitic 
infections and photographed. For detailed skeletal analysis these 
anomalous and normal fish specimens were radiographed with digital 
x-ray machine (Ray’s India).

For water quality characteristics, water samples were collected in 
plastic containers and analysed following standard methods [11].
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Observations

During fish survey of the River Chenab six deformed specimens 
of Tor tor and five of Tor putitora were observed along with normal 
specimens and have been described as below.

Tor tor (Ham.-Buch.)

Head length is equal to body depth in a normal streamlined Tor 
tor Dorsal fin installation is midway between snout tip and caudal fin 
base and its longest fin ray is quite anterior to anal aperture. There is 
a wide space between longest pectoral fin ray and pelvic fin origin, 
pelvic fin ray and anal fin origin and anal fin ray and caudal fin base 
(Figure 1a).
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Figure 1a: Photograph of a Normal Specimen of Tor tor (Ham.-Buch.).
Figure 1b: X-ray Photograph of a normal specimen of Tor tor (Ham.-Buch.).
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Vertebral column is streamlined with normal uniform vertebral 
thickness and inter-vertebral spaces (Figure 1b).

Morphological and vertebral deformities observed in six 
specimens of Tor tor collected from the river Chenab in Pargwal 
wetland area are shown in Table 1.

Tor putitora (Ham.-Buch.)

In a normal streamlined Tor putitora head length is greater than 
body depth. Dorsal fin insertion is midway between snout tip and 
caudal fin base. There is a wide space between longest dorsal fin ray 
and anal fin base, pectoral fin ray and pelvic fin base, pelvic fin ray and 
anal fin base and anal fin ray and caudal fin base (Figure 8a). Vertebral 
column is streamlined with normal vertebral thickness, inter-vertebral 
spaces, urostyle and caudal fin bones (Figure 8b).

Various morphological and vertebral deformities observed in five 
specimens of Tor putitora are given in the Table 2.

S.No. Size(Length cm/Wt. g) Morphological characteristics Fins placement Vertebral deformities

1 23.5 cm/200 g

Highly truncated body, abnormal 
height more than head length and 

curved caudal peduncle;
 (Figure 2a).

Dorsal fin placement is towards caudal fin base 
and its longest dorsal fin ray extends beyond anal 

fin base.

1st to 17th vertebrae irregularly compressed with reduced 
vertebral thickness and inter-vertebral spaces (Figure 2b).

2 29 cm/500 g

Highly truncated globular body,
abnormal height more than head 
length and displacement of fins 

(Figure 3a).

Dorsal fin installation is towards caudal fin base 
and its longest fin ray is short. Longest pectoral fin 

ray extends pelvic fin base, longest pelvic fin ray 
extends anal fin base and latter the caudal fin base.

5th to 30nd vertebrae irregularly compressed and fused with 
variable vertebral thickness and intervertebral spaces. 

(Figure 3b).

3 21 cm/155 g Minor truncated body and 
displacement of fins (Figure 4a).

Dorsal fin placement is towards caudal fin base 
and its longest fin ray extend anal fin base. Longest 
pectoral fin ray extends pelvic fin base, pelvic fin 
ray anal fin base and anal fin ray caudal fin base.

11th to 30th vertebrae, with variable vertebral thickness and 
inter-vertebral spaces, irregularly compressed. Compression is 

more marked between 11th to 16th vertebrae (Figure 4b).

4 25 cm/185 g Truncated body, displacement of fins, 
short caudal peduncle (Figure 5a).

Dorsal fin placement is towards caudal fin base 
and its longest fin ray extends beyond anal fin 

base. Space between longest pectoral fin ray and 
pelvic fin base, pelvic fin ray and anal fin base and 

anal fin ray and caudal fin base is short.

10thto 29th vertebrae irregularly compressed with reduced 
vertebral thickness and inter- vertebral spaces (Figure 5b).

5 22 cm/165 g Dorsal dome (Figure 6a). All fins like normal fish. Vertebral column is dorsally curved in thoracic region (Figure 
6b).

6 20 cm/150 g Highly truncated caudal peduncle and 
displacement of anal fin (Figure 7a).

Dorsal fin placement is towards caudal fin base 
and longest anal fin ray extends caudal fin base. X-ray is not available. 

Table 1: Morphological and vertebral characteristics of abnormal Tor tor (Ham.-Buch.) collected from the river Chenab in Pargwal wetland, Akhnoor, Jammu
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Figure 2a: Photograph of Tor tor (Ham.-Buch) showing highly truncated body, abnormal 
height and curved caudal peduncle.
Figure 2b: X-ray Photograph of Tor tor (Ham.-Buch) showing highly truncated body, 
abnormal height and curved caudal peduncle.
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B

Figure 3a: Photograph of Tor tor (Ham.-Buch) showing highly truncated globular body, 
abnormal height and displacement of fins.
Figure 3b: X-ray Photograph of Tor tor (Ham.-Buch) with highly truncated globular 
body, abnormal height and displacement of fins.

A

B

Figure 4a: Photograph of Tor tor (Ham.-Buch) showing minor truncated body and 
extension of the longest dorsal fin ray beyond the anal fin origin.
Figure 4b: X-ray Photograph of minor truncated Tor tor (Ham.-Buch) with extension of 
the longest dorsal fin ray beyond the anal fin origin.
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Figure 5a: Photograph of Tor tor (Ham.-Buch) showing truncated body, displacement of 
fins, short caudal peduncle and overlapping scales.
Figure 5b: X-ray Photograph of Tor tor (Ham.-Buch) with truncated body, displacement 
of fins, short caudal peduncle and overlapping scales.
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Figure 9a: Photograph of Tor putitora (Ham.-Buch) showing truncated body, short 
caudal peduncle and extension of the longest anal fin ray to the caudal fin base.
Figure 9b: X-ray Photograph of Tor putitora (Ham.-Buch) with truncated body, short 
caudal peduncle and extension of the longest anal fin ray to the caudal fin base.
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C

Figure 10a: Photograph of Tor putitora (Ham.-Buch) showing mid truncated body, 
abnormal height and disposition of fins. 
Figure 10b: X-ray Photograph of deformed specimens of Tor putitora (Ham.-Buch) with 
mid truncated body, abnormal height and disposition of fins. 
Figure 10c: Enlarged x-ray photograph of vertebral column of deformed Tor putitora 
(Ham.-Buch)
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B

Figure11a: Photograph of Tor putitora (Ham.-Buch) showing mild truncated body and 
minor displacement of fins.
Figure11b: X-ray Photograph of Tor putitora (Ham.-Buch) with mild truncated body and 
minor displacement of fins.
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Figure 12a: Photograph of Tor putitora (Ham.-Buch) showing abnormal height, highly 
truncated caudal peduncle, displacement of fins and overlapping scales.
Figure 12b: X-ray Photograph of Tor putitora (Ham.-Buch) with abnormal height, 
highly truncated caudal peduncle, displacement of fins and overlapping scales.
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Figure 6a: Photograph of Tor tor (Ham.-Buch) showing a dorsal dome.
Figure 6b: X-ray Photograph of Tor tor (Ham.-Buch) with a dorsal dome.
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B

Figure 7a: Photograph of Tor tor (Ham.-Buch) showing highly truncated caudal peduncle 
and extension of longest anal fin ray to the caudal fin base.
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Figure 8a: Photograph of a normal specimen of Tor putitora (Ham.-Buch).
Figure 8b: X-ray Photograph of a normal specimen of Tor putitora (Ham.-Buch).
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Discussion

Records of only eleven adult deformed fishes, over a period of 
three years, in the river Chenab suggest their low percentage. This may 
be due to good water quality, inability of such fishes to resist against 
fast current or they easily fall prey to predators. Presence of these adult 
deformed fishes suggests that these aberrations are non fatal, feeding 
is normal and they are able to avoid predators.

Morphological aberrations observed among Tor species netted 
from the river Chenab are truncated body, abnormal height and 
displacement of various fins. Vertebral column deformities commonly 
reported among fishes include ankylosis, lordosis, kyphosis, scoliosis, 
irregular shape showing coiling and vertebral fusion and compression. 
Vertebral deformities noticed during the present study include 
truncated vertebral column, vertebrae compression and fusion, 
reduction in inter-vertebral spaces and vertebral thickness. Truncated 
body and displacement of fins observed in abnormal specimens of Tor 
is due to vertebral compressions and fusion. Vertebral fusion is known 
to alter the shape and length of the fish depending on the severity and 
number of structures affected [12].

Fish anomalies have been attributed to abiotic factors like 
temperature, light, low pH, salinity and low dissolved oxygen [13-23].

Water analysis in the river Chenab has revealed optimum range 
of water temperature (8-16°C), pH (8.23-8.46), conductivity (140.05-
308.47 µS/cmˉ¹), total dissolved solids (63.90-140.88 mg/l), salinity 
(0.2 ppt), DO (6.24-13.08 mg/l), BOD (1.07-5.56 mg/l), free CO2 (nil), 
carbonate (1.16-3.97 mg/l), bicarbonate (54.27-116.25 mg/l), chloride 
(2.33-9.28 mg/l), calcium (14.79-32.49 mg/l), magnesium (3.87-10.13 
mg/l), total hardness (58.32-119.56 mg/l), sodium (1.11-1.69 mg/l), 
potassium (1.23-2.54 mg/l), phosphate (0.040-0.075 mg/l), nitrate 
(0.145-0.323 mg/l), silicate (4.08-9.33 mg/l) and sulphate (11.35-19.30 
mg/l). Moreover, heavy metal analysis of lead, copper, nickel, zinc and 
iron is below detectable limits of instrument. This clearly suggests 
that abnormalities in Tor species, under discussion, are not due to 
fluctuations in abiotic characteristics of water. These optimum levels 
of water quality also suggest absence of any type of water pollution in 
the river Chenab. Therefore, fish aberrations caused by water quality 
degradation resulting from pollutants and suggested by earlier workers 
[24-27] are ruled out in the present case.

Among biological factors, fish aberrations have been attributed 
to parasitic infestations [3,27-32]. Absence of any parasite and sign 
of disease among the presently collected deformed specimens of Tor 
species from the river Chenab suggests that these aberrations are not 
due to this biological factor.

Aberrations in Tor tor and Tor putitora netted from the river 
Chenab are most probably induced by fast currents faced by larvae 
and young fishes in various tributaries (fish breeding grounds) of the 
river Chenab. Young fishes migrating from the Himalayan streams 
(breeding grounds) into the river Chenab are also exposed to torrential 
waters inducing various aberrations. Fish anomalies due to currents 
are well documented [2,5,33-36].

A detailed study on fish larvae and young fishes in their breeding 
grounds in various Himalayan streams and young fishes in the river 
Chenab is suggested to understand the role of currents in inducing 
various fish aberrations in torrential lotic waters.

A

B

Figure 13a: Photograph of Tor putitora (Ham.-Buch) showing highly truncated body 
displacement of fins, short caudal peduncle and overlapping scales.
Figure 13b: X-ray Photograph of Tor putitora (Ham.-Buch) with highly truncated body 
displacement of fins, short caudal peduncle and overlapping scales.

S.No. Size(Length cm/Wt. g) Morphological characteristics Fins placement Vertebral deformities

1 25.4 cm/192 g

Truncated body, short caudal 
peduncle and displacement of dorsal 

and anal fin.
(Figure 9a).

Dorsal fin placement is towards the caudal fin 
base and its longest fin ray reaches anal aperture. 

Longest anal fin ray extends caudal fin base.

3rd – 9th and 17th - 23rd vertebrae are irregularly compressed 
and fused with variable vertebral thickness and inter 

vertebral spaces. 38th to 40th vertebrae highly compressed and 
fused (Figure 9b).

2 55 cm/200 g
Mid truncated body, abnormal height 

and fins disposition.
(Figure 10a).

Dorsal fin insertion is towards caudal fin base. 
Space between longest pectoral fin ray and 

pelvic fin base, pelvic fin ray and anal fin base 
and anal fin ray and caudal fin base reduced.

Vertebral column between 7th to 32nd vertebrae truncated 
and vertebrae irregularly compressed. 7th to 12th vertebrae are 
highly compressed and attenuated. Vertebral thickness and 

inter vertebral spaces reduced. 
(Figure 10b and 10c).

3 17.8cm/150 g Mild truncated body and minor 
displacement of fins (Figure 11a).

Dorsal fin placement is towards caudal fin base 
and its longest fin ray extends opposite to the tip 

of longest anal fin ray.

15th to 23th vertebrae compressed with irregular reduced 
vertebral thickness and inter vertebral spaces (Figure 11b).

4 18.2 cm/96 g

Abnormal height more than head 
length, highly truncated caudal 

peduncle, fins displacement 
 (Figure 12a).

Dorsal fin is located towards caudal fin base and 
its longest fin ray extends middle of anal fin. 

Longest pelvic fin ray reaches anal aperture and 
longest anal fin ray extends caudal fin base.

Vertebral column between 15th to 35th vertebrae truncated, 
vertebrae irregularly compressed with reduced vertebral 

thickness and inter-vertebral spaces (Figure 12b).

5 23 cm/150 g

Highly truncated body, abnormal 
height more than head length, 

displacement of fins, short caudal 
peduncle (Figure 13a).

Dorsal fin insertion is towards caudal fin base 
and its longest fin ray extends beyond anal 

fin origin. Longest pelvic fin ray reaches anal 
aperture and anal fin ray extends caudal fin base.

First twenty nine vertebrae differently compressed and fused 
with variable vertebral thickness and inter-vertebral spaces 

(Figure 13b).

Table 2: Morphological and vertebral column characteristics of abnormal Tor putitora (Ham.-Buch.) collected from the river Chenab in Pragwal wetland, Akhnoor, Jammu.
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