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Abstract
An adult deformed Bagarius bagarius showing abnormal lateral curvature between pelvic fin and caudal
peduncle regionand Crossocheilus latius diplocheilus having truncated body in anal-caudal peduncle
region were seen among fish collections made by fishermen in river Tawi, Udhampur area. Radiograph
showed lateral flexure in vertebral column (scoliosis) in Bagarius bagarius and S-shaped vertebral
column in Crossocheilus latius diplocheilus. Aberrations in these fishes inhabiting non-polluted segment
of river Tawi, in Udhampur,are most probably induced by currents during development.
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1. Introduction
There is no earlier record of deformed specimen of Bagarius and Crossocheilus genera, widely
distributed in Himalayan streams, including Jammu region, in India. There is a solitary report
of aberrant Bagarius bagarius from Nepal (Subha, 2008) [1]. Anomalies in fishes inhabiting
Himalayan streams, though rare, have earlier been reported from Jammu region in Barilius
vagra (Dutta,1989-90) [2]; Tortor, T. putitora, Labeo bata, Mystus bleekeri and
Shizothoraichthys esocinus, (Dutta, 2012a) [3]; Shizothorax richardsonii (Dutta and Kour,
1994; Shekhar and Dutta, 1993) [4, 5]; Garra lamta (Dutta et al.,1993) [6]; Labeo bata (Dutta et
al., 1996) [7], and Tor putitora and Barilius vagra (Kour et al.,1997) [8]. During fish survey in
Jammu region (Dutta, et al.,2003; Dutta, 2012b; Dutta, 2015 and Dutta, 2017) [9, 10, 11, 12] for
the last forty years, an adult abnormal specimen of Bagarius bagarius and Crossocheilus latius
diplocheil usare seen for the first time among the fish samples netted by fishermen from river
Tawi in Udhampur area. The objective of the present study is to identify and understand the
cause of aberrations in wild fish population, which are rare in clean water bodies of Himalayas
in Jammu region. Rise in percentage of fish aberrations is an indicator of water quality
degradation.
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2. Topography of river Tawi and Materials and Methods
Udhampur district of Jammu region is mountainous and greatly forest covered area. It is
drained by river Tawiand has its origin from the laps of Kalikund glacier in Doda District. It
ultimately joins the river Chenab near Marala in Pakistan. River Tawi has torrential/turbulent
flow in Udhampur and in its upstream region and is joined by a large number of cold snow
melt water and various spring fed streams along its length.Due to the dense forest cover
springs are widely distributed in the district. A deformed specimen of Bagarius bagarius and
Crossocheilus latius diplocheilus was seen among the collections made by fishermen with cast
net from river Tawi in Udhampur, purchased and studied in the laboratory. These deformed
and normal specimens were radiographed (Rays, India, digital x-ray machine) for skeletal
analysis.
3. Results
3.1 Bagarius bagarius (Ham.- Buch.)
In this abnormal fish specimen, among 140 scanned specimens, measuring 28cm and weighing
350g, there is abnormal lateral body curvature between pelvic fin and caudal peduncle region
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(scoliosis) and disposition of various fins (Fig-3). Longest
pectoral fin ray extends the longest pelvic fin ray on left side
and is normal placed on right side (falls short of pelvic fin
origin). Longest pelvic fin ray extends to the middle of dorsal
adipose fin on left side and origin of dorsal adipose on right
side. In a normal fish there is wide space between the tip of
longest pectoral fin ray and pelvic fin origin and the longest
pelvic fin ray and origin of the adipose fin. Anal fin origin in
normal and aberrant fish is opposite to adipose fin origin.
Longest anal fin ray, however, extends caudal fin base in this
deformed fish. In a normal fish there is a space between the
longest anal fin ray tip and caudal fin base (Fig.1)
X-ray study has revealed 34 and 37 vertebrae in normal and
aberrant Bagarius bagarius, respectively (Figs.2 & 4).
Vertebral column is streamlined having normal neural and
haemal spines, urostyle and caudal bones in a normal fish
(Fig.2). In this anomalous fish there are aberration in
vertebrae and vertebral column shape, neural and haemal
spines, urostyle and caudal bones and are described as below:
Following 1st to 18th normal vertebrae, vertebral column is
aberrant (scoliosis) in which:
1. Vertebral column between 19th to 30th vertebrae forms a
lateral semi circular projection (scoliosis) on left side;
20th – 22nd and 25th -28th vertebrae are short and
intervertebral spaces are reduced. Neural spines in the
upper side of semicircular scoliosis are invisible.
2. Posteriorly, vertebral column is normal. Howeve,
urostyle and caudal bones are not clear.
From x-ray analysis it is clear that lateral curvature between
pelvic fin and caudal peduncle region in this anomalous

Bagarius bagarius is due to vertebral column scoliosis.
3.2 Crossocheilus latius diplocheilus (Ham.- Buch.)
This single aberrant specimen, among 200 analysed
specimens of Crossocheilus latius diplocheilus, measuring
13cm and weighing 95g, was identified by post annal
truncated body showing lateral concavity and convexity on
either side (Fig.-7). In a normal streamlined fish there is a
wide gap between the extension of the longest pectoral fin ray
and pelvic fin origin, longest pelvic ray and anal fin origin
and longest anal fin ray and caudal fin base (Fig.-5). In this
aberrant fish, placement of pectoral and pelvic fin is almost
like a normal fish. Longest anal fin ray, due to truncated
caudal peduncle, extends beyond caudal fin base. In a normal
fish dorsal fin origin is towards the snout than the caudal fin
base. In this deformed fish, dorsal fin origin is towards the
caudal fin base.
Radiological study has revealed 33 vertebrae, after complex
vertebrae, in both normal and abnormal fish (Fig. 6 and 8). Xray analysis has showed some aberrations in vertebral column
placement and are given as below.
1. Vertebral column is normal between first twenty
vertebrae
2. Posteriorly vertebral column is S- shaped. 21st to 30th
vertebrae are short and intervertebral spaces reduced,
Neural spines between 23rd to 30thvertebrae overlapping.
Haemal spines between 21st to 31st vertebrae short and
curved.
3. Urostyle and caudal bones are normal.

Fig 1: Photograph of a normal specimen of Bagarius bagarius (Ham.-Buch.)

Fig 2: X-ray photograph of normal specimen of Bagarius bagarius(Ham.-Buch.)

Fig 3: Photograph of a deformed specimen of Bagarius bagarius (Ham.-Buch.)
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Fig 4: X-ray photograph of deformed specimen of Bagarius bagarius(Ham.-Buch.)

Fig 5: Photograph of a normal specimen of Crossocheilus latius diplocheilus (Ham.-Buch.)

Fig 6: X-ray photograph of normal specimen of Crossocheilus latius diplocheilus (Ham.-Buch.)

Fig 7: Photograph of deformed specimen ofCrossocheiluslatiusdiplocheilus (Ham.-Buch.)

Fig 8: X-ray photograph of deformed specimen of Crossocheilus latius diplocheilus.

4. Discussion
Record of only one deformed specimen of Bagarius bagarius
and Crossocheilus latius diplocheilus, seen among the fish
collections surveyed for about last forty years, in Jammu

region, reveals rare aberrations in wild populations in these
fishes. This is either because deformities in the Himalayan
quality water streams are rare or there is decreased viability of
deformed fishes. In fishes, in general, the caudal peduncle and

~ 249 ~

International Journal of Fisheries and Aquatic Studies

caudal fin has an important role in maneuvering and steering
functions. Thus, it must be constructed so as to cope with
hydrodynamic stress with the least possible expenditure of
energy. Any deformity in caudal region will impair the
flexibility of tail hindering the performance of the fish,
including the capacity to get food and to avoid predators.
Record of these two adult aberrant specimens show that these
anomalies are not fatal and these fishes are able to avoid
predators and feed normal.
Fish teratology in wild population has been attributed to
multiple factors. Fluctuation in water temperature is
considered to be one of the causes of spinal deformities
(Hubbs, 1959; Al Hassan, 1982; Wang and Tsai, 2000) [13, 14,
15]
as sudden change in water temperature may lead to
abnormal muscular growth and spinal deformity. Due to
optimum annual water temperaturerange (10-26 0C), in river
Tawi, it is not possible to correlate aberrations in fishes, under
discussion, to temperature fluctuations.
Vertebral anomalies due to one or other chemical parameter
like salinity fluctuations, low dissolved oxygen, high free CO 2
etc. have been reported by various workers(Lee and William,
1970; Martens et al., 2006; Jawad and Oktener, 2007)[16,17,18].
Fish anomalies have also been attributed to water pollution
(Couch et al., 1977; Subha, 2004; Villeneuve et al., 2005; Sun
et al, 2009) [19, 20, 21, 22]
In view of a good water quality of river Tawiin Udhampur
(temperature, 10-26 0C; transparency, 7-96cm; pH,8.32-8.85;
conductivity, 0.203-0.350mS; total dissolved solids, 105.66183.1mg/l; salinity, 0.20 ppt; DO, 6.22-10.43mg/l; BOD, .702.1mg/l; free CO2, nil; carbonate, 4.5-20.7mg/l; bicarbonate,
108.5-216.20mg/l; chloride, 4.22-11.19mg/l; calcium, 24.7754.20mg/l; magnesium 469-14.9620mg/l; total hardness,
100.40-188.20mg/l; sodium, 1.3-8.9mg/l; potassium, 0.222.1mg/l; phosphate, 0.010-0.03mg/l; and chromium, nickel,
zinc, lead and copper below detectable limits observed by
(Dutta, 2012c)[23]and absence of any type of pollutant entry
(sewage or industrial effluents) in the area of fish sampling
and upstream in river Tawi, Udhampur, suggests that
anomalies in these two fish specimens are not due to water
degradation.
Among biological factors Schwartz (1973) [24] speculated that
diseases such as tuberculosis and salmonellosis may be the
cause of fish deformities. Needham and Wootten (1978) [25}
noticed that myxosporidian parasites commonly invade
cartilage of teleostsand could produce lesions of the spine.
Kent et al., (2004) [26] assigned various types of deformities in
cyprinoid fishs to metacercariaof digenean trematode
(Apophallus
spp)
and
myxosporidian
(Myxobolus
sp).Villeneuve et al, (2005) [21], have revealed in their studies
that metacercariae of a digenean tremetode is a primary cause
of deformities in fishes inhabiting Willmette River.
Yokoyama, et al; (2005) [27] attributed vertebral aberrations
(Kyphosis) in Japanese mackerel (Scomber japanicus) to
Myxobolus acanthogobii. Absence of any sign of parasitic
infestation in Bagarius and Crossocheilus, inhabiting river
Tawi, rules out these anomalies to any disease.
A possible cause of deformities in Bagarius bagariusand
Crossocheilus lotius diplocheilus is induced by water currents
in fish breeding grounds in streams and is in accordance to the
observations of (Dutta, 2012a; Bakiel et al.,1984; Chatian,
1994; Divanach et al., 1997) [3, 28, 29, 30].
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