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Abstract

Twelve deformed specimens of Cyprinus carpio communis (three stumpy and truncated, four highly truncated and five slightly truncated) 
were observed among fish collections from a fishpond in Jammu and have been reported. X-ray analysis has revealed multiple vertebral column 
deformities like lordosis, kyphosis, scoliosis, and coiling; vertebral compression, clustering, duplication, ankylosis and degeneration and 
intervertebral spaces deformities. In one fish specimen there is modification of caudal fin bones as an elongated bony structure supporting 
caudal fin rays. Growth of deformed fishes was lower than that of normal fish. The reason for fish aberrations could not be ascertained, but 
multiple possible causes are discussed.
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Abnormal specimens of cultured common  
carp, Cyprinus carpio communis L., from a  

fishpond in Jammu district of Union Territory of 
Jammu and Kashmir

Introduction 

Cyprinus carpio communis L., an exotic carp, is distributed 
in cold and warm lotic and lentic water bodies from Kashmir to 
Kanyakumari, in India. To meet the demand of animal food for 
growing population, it is cultured alone or along with other exotic 
and Indian major carps in reservoirs, ponds, tanks etc. The fishery 
department of Union territory of Jammu and Kashmir, India, has 
stocked this fish in ponds, almost in all the districts of Jammu 
region, and has even entered in natural lotic and lentic water 
bodies. Fish surveys in Jammu waters for last four decades have 
shown a sudden rise in fish deformities in both wild and cultured 
fish populations. However, frequencies are higher in cultured 
populations. Due to scanty attention by fish biologists and fishery 
departments on fish teratology, in India, much is not on record of 
Indian and exotic teleosts. Skeletal anomalies in farm teleosts are 
currently a major global problem in aquaculture. The incidence of 
skeletal anomalies is highly variable in different species and under 
different rearing conditions. The percentage of fish with medium 
to severe anomalies varies greatly not only among different farms 
but also among different lots within the same hatchery. Occurrence 
of fish deformity is an indicator of environmental quality. [1-4] 
Abnormalities should be given a serious attention among the  

 
cultured fish species as these cause weight loss, reproductive 
failure, functional disorder of vital organs, rejection by consumers 
and is a serious economic loss to the aquaculturists.

Materials and Methods

Deformed specimens of Cyprinus carpio communis were 
seen among the collection from a fishpond of Jammu district, 
purchased and analysed for morphological aberrations, parasitic 
infections and photographed. These fishes were radiographed 
using a medical X-ray system (AGFA)

Results

Twelve deformed specimens of Cyprinus carpio communis were 
seen among the fish collections from a fishpond in Ghomanhasan 
area, Jammu district, and are described below:

Stumpy body with highly truncated trunk and caudal 
peduncle and displaced fins

This dead deformed fish, collected by a fisherman from 
a fishpond at 8 a.m., was purchased from fish market in the 
month of January at 6 p.m., packed in plastic bags and brought 
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home. At 10 p.m., fish was removed from plastic bags to fix in 
formaldehyde solution. Surprisingly, there was movement of 
fins. Immediately, it was transferred in a bucket of water and left 
overnight. In the morning fish was swimming like a normal fish. It 
was photographed, x-rayed for skeletal analysis, and released in a 
temple tank in the evening at 6 p.m. Revival of this dead fish after 
about fourteen hours is a miracle of God.

This abnormal fish, measuring 40cm and weighing 2.5kg, was 
recognized by highly truncated stumpy body and unequal caudal 
fin lobes. In a normal fish, dorsal fin origin anterior to pelvic fin 

origin. There is a space between the longest pectoral fin ray and 
pelvic fin base, pelvic fin ray and anal fin base and anal fin ray and 
caudal fin base. Caudal peduncle is elongated bearing at its end 
bilobed caudal fin (Figure 1).  On the contrary, in this abnormal 
fish caudal peduncle is highly truncated and folded along left side 
of body. Caudal fin lobes are unequal with upper lobe smaller than 
the lower lobe. Dorsal fin origin is slightly posterior to pectoral 
fin origin, longest pectoral fin ray extends beyond pelvic fin base, 
pelvic fin ray extends anal fin base and anal fin has its origin from 
caudal peduncle fold and is placed above the lower caudal fin lobe 
(Figure 2).

Figure 1: Photograph of normal Cyprinus carpio communis L.

Figure 2: X-ray Photograph of normal Cyprinus carpiocommunis L.

X-ray analysis has shown highly truncated caudal peduncle. 
After last caudal vertebra there is a curved muscular fold with 
a centrally placed elongated bony structure representing most 
probably modified caudal bones and support caudal fin rays. 
X-ray study has also shown presence of cysts containing larvae 
on opercular bone (Figure 3). X-ray analysis has revealed the 
presence of 32nd and 37th vertebrae (excluding urostyle) in 
normal and abnormal fish, respectively (Figures 2,4). Vertebral 
column in abnormal fish is irregular from anterior to the posterior 
end and is discussed as below:

i. Vertebral column between 1st -13th vertebrae, dorsally 
curved above air bladder lobe, is irregularly truncated with 
variable vertebral thickness, intervertebral spaces, and vertebral 
fusion.

ii. Vertebral column is semicircular between 14th to 16th 
vertebrae and coiled between 17th to 24th vertebrae to form a mass. 

iii. Posteriorly, between 25th to 37th vertebrae, vertebral 
column is ventrally (lordosis) and dorsally (kyphosis) curved. 
31st to 37th vertebrae are highly truncated with reduced vertebral 
thickness and intervertebral spaces and variable centra. 

iv. Vertebrae have lost their normal biconcave structure 
from anterior to posterior end.

v. Urostyle and caudal bones not clear and form a fused 
elongated bony structure supporting caudal fin rays.

vi. Neural and haemal spines and ribs are irregular in this 
abnormal fish. 
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vii. Air bladder is bilobed in a normal fish. Whereas, in this 
aberrant fish only one air bladder lobe is present.

Stumpy body with highly truncated caudal peduncle, 
abnormal caudal fin lobes and displacement of fins

Contrary to the installation of dorsal fin anterior to pelvic fin 
in a normal fish, dorsal fin installation in this abnormal fish is 
almost opposite to the pelvic origin and longest pectoral fin ray 

extends pelvic fin base. Space between the longest pelvic fin ray 
and anal fin base, due to abnormal height, is more than the normal 
fish. In a normal fish there is a long caudal peduncle and longest 
anal fin ray falls short of bilobed caudal fin base. In this abnormal 
stumpy fish caudal peduncle is highly truncated and longest anal 
fin ray extends beyond caudal fin base. Caudal fin lobes have a 
deep cut and upper lobe is longer than the lower lobe (Figure 5).

Figure 3: Photograph of abnormal Cyprinus carpio communis L. showing stumpy body, highly truncated abdomen and caudal peduncle 
and displaced fins.

Figure 4:  X-ray Photograph of abnormal Cyprinus carpio communis L. showing stumpy body, highly truncated abdomen and caudal 
peduncle, displaced fins.

Figure 5: Photograph of abnormal Cyprinus  carpio communis L. showing stumpy body, highly truncated caudal peduncle, abnormal caudal 
fin lobes and fins displacement.

http://dx.doi.org/10.19080/OFOAJ.2022.14.555892


How to cite this article: Dutta S P S. Abnormal specimens of cultured common carp, Cyprinus carpio communis L., from a fishpond in Jammu district of Union 
Territory of Jammu and Kashmir. Oceanogr Fish Open Access J. 2022; 14(4): 555892. DOI: 10.19080/OFOAJ.2022.14.555892004

Oceanography & Fisheries Open access Journal

X-ray analysis has revealed the presence of 32 biconcave 
vertebrae, after complex vertebrae, in both normal and abnormal 
fish. In this abnormal fish vertebra compressed and vertically 
elongated from anterior to the posterior side. 1st five vertebrae 

and their intervertebral spaces thick and centra reduced. 
Intervertebral spaces of 6th – 19th vertebrae slightly opaque and 
normal in the posterior vertebrae (Figure 6).

Figure 6: X-ray Photograph of abnormal Cyprinus  carpio communis L. showing stumpy body, highly truncated caudal peduncle, abnormal 
caudal fin lobes and fins displacement.

Stumpy body and highly truncated trunk

This aberrant fish, measuring 32cm and weighing 2 kg., was 
recognized by stumpy body and truncated trunk. Longest pectoral 
fin ray extends almost to the pelvic fin base (Figure 7). X-ray 
analysis has revealed the presence of 32 biconcave vertebrae in 

both normal and deformed fish, after complex vertebrae (Figures 
2,8). In the aberrant fish first eight vertebrae highly degenerated, 
overlapping and fused to form three opaque structures. 
Neurospines not clear. Ribs irregularly fused and overlap. 
Posteriorly vertebrae, spines, urostyle, and caudal bones normal.

Figure 7: Photograph of abnormal Cyprinus  carpio communis L. showing stumpy body and truncated caudal peduncle.

Truncated body and displacement of fins

This deformed fish specimen, measuring 16 cm and weighing 
90 gms, was recognized by truncated body and fins displacement. 
In this aberrant fish dorsal fin installation is beyond pelvic fin 
origin, longest pectoral fin ray extends pelvic fin base and there is 
a space reduction between longest pelvic fin ray and anal aperture 
(Figure 9). X ray analysis has revealed a dorsally curved vertebral 
column with a kyphosis between 13th – 18th vertebrae. 14th – 
17th vertebrae short, centra irregular and intervertebral spaces 
reduced (Figure 10).

Highly truncated body and fins displacement

This deformed fish, measuring 18 cm and weighing 180 
gms was recognized by truncated body and extension of longest 
pectoral fin ray almost to pelvic fin base, pelvic fin ray beyond 
anal aperture and anal fin ray almost to the caudal fin base (Figure 
11). X ray analysis has shown 32 biconcave vertebrae in normal 
and abnormal fish. There are various vertebral anomalies in this 
deformed fish and are:

•	 1st six vertebrae short, highly compressed, and 
rudimentary centra. Intervertebral spaces compressed, vertically 
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elongated, thick, and opaque.

•	 7th – 9th vertebrae almost normal.

•	 10th and 11th vertebrae highly compressed, elongated, 
and opaque.

•	 12th – 14th vertebrae almost normal with reduced 
intervertebral spaces.

•	 Intervertebral spaces of 15th – 22nd vertebrae reduced 
and highly reduced between 23rd to 32nd overlapping vertebrae.

Figure 8: X-ray photograph of abnormal Cyprinus  carpio communis L. showing stumpy body, truncated caudal peduncle and vertebral 
deformities.

Figure 9: Cyprinus carpio communis L. showing truncated body and displacement of fins.

Figure 10: X ray photograph of abnormal Cyprinus carpio communis L. showing vertebral kyphosis.

Figure 11:  Cyprinus carpio communis L. showing highly truncated body and fins displacement.
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Truncated body and displacement of pectoral fin

Measuring 19 cm and weighing 360 gms, this truncated fish 
was recognized by extension of longest pectoral fin ray to the 
pelvic fin base. There is a reduction in space between longest 
pelvic fin ray and anal fin base and anal fin ray and caudal fin base. 
X ray analysis has shown various vertebral deformities in this 
deformed fish and are:

•	 Thick and opaque first vertebra.

•	 Lower half of intervertebral spaces of 2nd to 6th vertebrae 
thick and opaque.

•	 Lower half of intervertebral spaces between 7th to 11th 
vertebrae with thick rings.

•	 12th – 26th vertebrae and their intervertebral spaces 
normal.

•	 In the remaining posterior normal vertebrae 
intervertebral spaces highly reduced (Figure 14).

Figure 12: X ray photograph of Cyprinus carpio communis L. showing highly truncated body and fins displacement.

Figure 13: Cyprinus carpio communis L. showing truncated body and displacement of pectoral fins.

Figure 14: Cyprinus carpio communis L. showing truncated body and displacement of pectoral fins.

Dorsally curved highly truncated body and 
displacement of fins

This abnormal fish, measuring 18.9 cm and weighing 300 gms, 
was recognized by dorsally curved body with extension of longest 

pectoral fin ray beyond pelvic base, pelvic fin ray to anal fin base 
and anal fin ray almost to the caudal fin base (Figure 15). X ray 
analysis has shown various vertebral deformities from anterior to 
the posterior end and are described as under:
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•	 Vertebral column between 1st to 16th vertebrae dorsally 
curved.

•	 1st vertebra thick with rudimentary centrum.

•	 2nd vertebra highly compressed, vertically elongated, 
and opaque.

•	 Intervertebral spaces of 3rd to 7th vertebrae reduced.

•	 8th – 12th vertebrae and their intervertebral spaces 
normal.

•	 Intervertebral spaces of 13th – 27th vertebrae reduced 
and between 28th to 32nd vertebrae highly reduced, vertebrae 
short and overlap (Figure 16).

Figure 15: Cyprinus carpio communis L. showing highly truncated body and displacement of fins.

Figure 16: X ray Photograph of Cyprinus carpio communis L. showing highly truncated body and displacement of fins.

Truncated trunk and displacement of fins

This deformed fish measuring 29 cm and weighing 950 gms 
was recognized by truncated caudal peduncle and reduction in 
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 
(Figure 17). X ray analysis has shown irregularly thick 1st to 13th 
vertebrae, with variable centra, and their intervertebral spaces. 
Posterior vertebrae normal with reduced intervertebral spaces 
(Figure 18).

Figure 17: Cyprinus carpio communis L. showing truncated body and displacement of fins.
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Figure 18: X ray Photograph of Cyprinus carpio communis L. showing truncated body and displacement of fins.

Truncated body and displacement of pectoral fins

This aberrant specimen, measuring 22.5 cm and weighing 
400 gms, was recognized by truncated body and displacement 
of fins. Longest pectoral fin ray extends pelvic fin base and there 
is a space reduction between pelvic fin ray and anal fin base and 
anal fin ray and caudal fin base (Figure 19). X ray analysis of this 
deformed fish has shown a minor kyphosis at 15th vertebra and 
variable vertebral deformities from anterior to posterior end

•	 7th, 12th, 14th, 17th, 20th, 22nd and 24th vertebrae highly 

compressed, vertically elongated, and opaque.

•	 1st to 6th vertebrae highly compressed, vertically 
elongated, and thick with thick intervertebral spaces and have 
variable size of centra.

•	 8th – 11th, 13th, 15th – 16th, 18th, 20th – 21st vertebrae 
are irregularly compressed with variable size centra and 
intervertebral spaces.

•	 Intervertebral spaces of last 25th – 34th vertebrae are 
highly reduced (Figure 20).

Figure 19: Photograph Cyprinus carpio communis L. showing truncated body and displacement of pectoral fins.

Figure 20: X ray Photograph of Cyprinus carpio communis L. showing highly truncated body and displacement of pectoral fins.
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Highly Truncated body and displacement of fins

Measuring 16.5 cm and weighing 130 gms, this abnormal 
fish was recognized by truncated body and extension of longest 
pectoral fin ray beyond pelvic fin base, pelvic fin to the anal fin base 
and anal fin ray to the caudal fin base (Figure 21). X ray analysis 
of this deformed fish has shown various vertebral anomalies and 
are described as under:

•	 Vertebral column dorsally curved between 1st – 15th 
vertebrae.

•	 1st to 12th vertebrae and their intervertebral spaces 
irregularly thick with variable size of centra.

•	 Intervertebral spaces of posterior vertebrae reduced. 
Last two vertebrae have reduced size (Figure 22).

Figure 21: Cyprinus carpio communis L. showing highly truncated body and displacement of fins.

Figure 22: X ray Photograph of Cyprinus carpio communis L. showing highly truncated body and displacement of fins.

Figure 23: Cyprinus carpio communis L. showing truncated body and displacement of fins. 

Truncated body and fins displacement

Measuring 22.5 cm and weighing 450 gms, this deformed fish 
specimen was characterised by highly truncated body and fins 

displacement. Longest pectoral fin ray extends about pelvic fin 
origin, pelvic fin ray to anal aperture and fin ray beyond caudal fin 
base (Figure 23). X ray of this aberrant fish has shown
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•	 Highly thick and opaque intervertebral spaces between 
1st – 12th vertebrae. Lower half of intervertebral spaces between 
2nd to 6th vertebrae thick with a rudimentary ring. 

•	 Lower half of intervertebral spaces between 7th to 17th 

vertebrae thick with thick rings. 

•	 Normal intervertebral spaces of 18th – 20th vertebrae 
slightly reduced and highly reduced in the posterior vertebrae 
(Figure 24).

Figure 24: X ray Photograph of Cyprinus carpio communis L. showing truncated body and displacement of fins.

Highly Truncated body and fins displacement

Measuring 19.2 cm and weighing 360 gms, this highly 
truncated fish was characterised by extension of longest pectoral 
fin ray beyond pelvic fin base, pelvic fin ray beyond anal fin base 
and anal fin ray beyond caudal fin base (Figure 25). X ray analysis 
of this deformed fish has shown

Thick and opaque first vertebra.

•	 2nd to 12th vertebrae and their intervertebral spaces 
thick. 

•	 Lower half of intervertebral spaces of 8th – 13th vertebrae 
marked by thick circular rings.

•	 14th to 32nd vertebrae uniformly compressed and 
elongated vertically with normal intervertebral spaces (Figure 
26).

Figure 25: Cyprinus carpio communis L. showing highly truncated body and displacement of fins.

Discussion

Caudal peduncle in fish is supported by strong swimming 
muscles and are helpful in swimming. Caudal fin lobes propel 
the body forward and provide the lift. How these fishes and 
particularly fish with aberrant caudal peduncle and caudal fin 
lobes swim, stabilize, feed, and avoid predators is unexplainable. 
Vertebral aberrations are known to affect fish biology through 
inhibiting their free movements [5]. Such fishes with spinal 
deformities swim upside down or sideway and their growth is 
slow compared to a normal fish. Average length and weight of 
such abnormal fishes have been found to be lower than that of a 
normal fish, probably due to their inability to feed normally and 

to compete with the normal ones for food and other adequate 
resources [6].

Fish skeletal deformities have been ascribed to a wide 
variety of physical, chemical, and biological stressors. In fish seed 
producing centres, high water currents during development [7-8], 
cultural techniques, rearing conditions, faulty methods followed 
in induced breeding, mechanical shock sustained during an early 
phase of development, unfavorable environmental conditions 
during embryonic development are known to cause fish anomalies 
and cannot be ruled out in the present case [9-17].

Among various abiotic factors temperature, light and 
temperature, low pH, salinity and low DO are known to cause 
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fish anomalies [18-26]. Water analysis of some ponds in the 
area has revealed optimum levels of all the parameters as such 

fish anomalies, under discussion, cannot be attributed to various 
abiotic factors (Table 1).

Table 1: Water quality of various fishponds in Jammu District.

Parameters Fish Breading Ponds Larval Rearing Ponds
Stocking Ponds

I II III IV

Air Temperature (oC) 28 32 31 32 32 32

Water Temperature (oC) 25 29 28 28 28 30

Turbidity (NTU) 6 5 37.5 22.5 33.5 28.2

PH 7.95 8.69 7.78 7.52 7.24 7.65

Conductivity (mS) 0.338 0.385 0.368 0.365 0.334 0.34

Salinity (PPT) 0.3 0.3 0.2 0.2 0.3 0.3

Total Dissolved Solids (PPT) 340 196.7 103.9 105.8 127.6 101.2

DO (mg/l)) 5.29 7.14 9.24 9.68 8.8 10.56

Carbonate (mg/l) Nil 10.71 Nil Nil Nil Nil

Bicarbonate (mg/l) 172.47 148.86 98.04 112.56 94.9 83.51

Chloride (mg/l) 7.86 8.78 4.43 5.91 5.17 4.58

Calcium (mg/l) 35.57 21.02 17.29 21.02 27.48 24.25

Magnesium (mg/l) 11.75 11.71 6.86 9.8 11.75 7.83

Total Hardness (mg/l) 137.1 98.9 71.3 92.7 116.9 92.7

Fish deformities due to water pollution [27] are not possible 
as the area is free from any type of large- and small-scale industry 
and sewage flow. Anomalies, under discussion, can also be 
attributed to pesticides used in nearby paddy fields and their 
ground water contamination and use of this contaminated water 
in fishponds. Fish anomalies due to pesticides contaminated 
water use or pesticides have also earlier been reported [7,28-34]. 
Anomalies in fish farms have also been ascribed to nutritional 
deficits [11,17,35-41]. In absence of detailed analysis of feed given 
to fish, it is not possible to suggest anomalies, under discussion, to 
inadequacy of key nutrients. 

Fish anomalies have also been attributed to inbreeding 
and genetic defects [4,17,42-47]. As these specimens were not 
analysed genetically, hence it could not be ascertained whether 
these anomalies were hereditary or non-hereditary. Among 
biological factors infectious biological agents including virus, 
bacteria, protozoa, and other parasites are known to cause fish 
deformities [48-52]. Presence of cysts containing larvae in one fish 
specimen suggest that deformities can also be due to parasites. 
Presence of one air bladder in one specimen suggests that 
vertebral deformities can also be due to air bladder deformities 
[7,35,53,54]. From the above discussion, fish aberrations are 
caused by multiple factors [6,45-47,55,56] therefore, more 
detailed research is needed to exactly identify the factors causing 
deformities in fish farms.
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