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Abstract 
The common dolphin fish Coryphaena hippurus (Linnaeus, 1758) landed in Tharuvaikulam fish landing 

centre at Thoothukudi district, Tamil Nadu were found with skeletal abnormality. The overall well being 

of 150 common dolphin fish species were found to be positive (K=1.023) with constants a=0.091 and 

b=2.350 through length-weight analysis and compared with the fish found with skeletal abnormality in 

the same landing centre. Structured survey was conducted to know the occurrence (33.33 %) of this type 

of fishes; social affiliation (3. 33%) and preference of consumption (66.67 %) were tested among the 

selected respondents (n=30) of the village. The parameters like environment, reported length range, 

fishery status, human uses and global conservation status was found to LE (IUCN) and NE (CITES) 

through fish base website and compared for the two dolphin fishes occurred in Indian Ocean.  
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1. Introduction 
Birnavirus from yellowtail has a different tropism, namely, for brain tissue and is termed 

yellowtail viral deformity virus (VDV). It was isolated by Nakajima et al. [13] and the 

histopathology in experimental infection described by Maeno et al. [11]. VDV was 

characterized by marked scoliosis of the backbone of fingerling yellowtail under 10 g with 

abnormal swimming behavior. 

The anti - scorbutic vitamin has a distinctive and important role in fish nutrition and as such 

has been extensively studied [11]. Two types of clinical disease appear to be associated with it 

and these are related to its metabolic activity in relation to the skeletal system, and to wound 

healing. Ascorbic acid is a cofactor for hydroxylation of proline to hydroxyproline, an 

essential component of collagen; thus it is involved in connective tissues, the bone matrix, and 

scar tissue in wound repair [15]. Skeletal conditions associated with vitamin C deficiency in fish 

include spinal lordosis and scoliosis, stress fracture and opercular and gill lamellar 

deformation. Studies carried out by Kitamura [9], Poston [16], Halver [5] and Soliman et al. [19], 

working on rainbow trout, brook trout, coho salmon and tilapias respectively, all showed that 

after a period of exposure to a vitamin C – deficient diet, a deforming diathesis of cartilage, 

accompanied by osteoid replacement of bony tissue, took place, which rendered the tissue 

extremely vulnerable to fracture, typically at the proximal end of the spine. Generally the 

osteoid changes in the vertebrae were associated with a distinctive decrease in radio - opacity 

although occasional areas of considerable density were demonstrable [21]. Other clinical signs 

of vitamin C deficiency in fish include internal hemorrhage accompanied by lethargy and 

anorexia [5, 6 & 18]. Vitamin C status also affects reproduction and immune responses in fish [3]. 

The use of wound - healing histology as a model for the collagen moderation effect of vitamin 

C deficiency was pioneered in fish by Halver et al. [5], who created sutured surgical lesions in 

the dorsum or flank of salmonids, and showed that healing did not occur in the absence of the 

vitamin. Jauncey et al. [7], similarly, studied the effect at tropical temperatures, in small lesions 

in the Nile tilapia. Again the deficient lesion was characterized by loss of the capacity to 

initiate fibroplasia to elaborate cicatrix tissue. However, they showed that the immediate 

epidermal migration, characteristic of the teleost response to integumentary ulceration, and 

independent of fibroplasia, occurred without regard to ascorbate level [7]. 
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Although there is now an extensive literature on experimental 

vitamin C deficiency, it is only in culture of catfish, either 

channel catfish or the Asian catfish Clarias lazera, that 

clinical disease is reported to be of significance [12]. Broken 

back syndrome in the channel catfish is, as its name suggests, 

a condition associated with spinal fracture as well as de-

pigmentation and reduction in growth [12]. Crackhead, a 

condition characterized by bacterial infection of fractured or 

deformed cranial symphyses, often accompanied by spinal 

fracture or deformity, is not uncommonly seen in high - 

intensity pond culture of the Asian catfish. Bones of the head 

are less opaque than in normal fish and the skull is 

characteristically resonant when tapped [8]. Catfishes are, of 

course, advanced fishes, so that their acellular bone can only 

heal with difficulty, and require a luxus of calcium [8]. 

Excessive levels of minerals in the diet can be responsible for 

a number of well recognized and not infrequent disease 

conditions [8]. Tacon has described such problems associated 

with copper contamination of fermentation residues, zinc 

accumulation in feather meal and selenium in serpentine soils 
[20]. Unless the toxicant level is overwhelming, the clinical 

signs are those so often associated with nutritional disease, 

namely reduced growth and poor feed efficiency, often with 

darkening of skin color. Lead toxicity, however, has been 

linked with specific features of blackening of the caudal area 

and scoliosis [20]. The parameters like environment, reported 

length range, fishery status, human uses and global 

conservation status was found to LE (IUCN) and NE (CITES) 

through fish base website and compared for the two dolphin 

fishes (Coryphaena equiselis Linnaeus, 1758 and Coryphaena 

hippurus Linnaeus, 1758) occurred in Indian Ocean was 

presented in Table 2. The study was conducted with the 

following objectives as follows  

a. To investigate skeletal abnormality of fishes landed and 

establish difference between normal and abnormal fish 

b. To Estimate of Growth (K) parameter and to study 

consumer preference of the fish 

 

2. Materials and Methods 

For the study, Tharuvaikulam fishing village in Ottapidaram 

taluk of Thoothukudi district, Tamil Nadu was selected and 

Dolphin fishes were sampled randomly from 12.04.2016 to 

13.12.2016. Tharuvaikulam fishing village was selected 

because of fishing craft operated. The typical Thoothukudi 

boat was called as “Vallam”.  

There were 199 mechanized boat and 4 non-motorized boats. 

During the visit made to the fish landing centre at 

Tharuvaikulam, we have noticed the dolphin fish with skeletal 

deformities. In order to predict the occurrence and abundance 

of the dolphin fishes, social affiliation and consumer 

preference structured survey was made with 30 respondents. 

In order to compare the results, length weight analysis was 

measured for the skeletal abnormality fish and normal fishes.  

The analysis of length-weight data [14] is aimed at describing 

mathematically the relationship between length and weight to 

enable conversion of one to another. It also measures the 

variation from the expected weight for length of individual 

fish. Calculations were done using the conventional formula 

described by as  

 

  
 

Where, W= Weight (g), L= Length (cm); a= intercept (initial 

growth coefficient); b= exponent or the slope value or 

constant [b=3: isometric growth; values greater or less than 

‘3’ indicates allometric growth].  

 

  
 

Where, K = Well being of fish, W = observed weight and W^ 

= Calculated weight  

The condition factor or ponderal index (K) for individual fish 

species was evaluated using the conventional formula 

described by as. 

 

 
 

Where, K is the condition factor, W is the weight of fish in 

grams (g) and L is the total length in cm. The relative 

condition factor ‘Kn’ gives an indication of fitness, general 

well being or gonad development and suitability of 

environments. Low value of relative condition factor has been 

attributed to poor feeding activity. These may be due to 

changes in environmental conditions with the change of 

season that resulted in the changes in the amount of food 

supply and maturity of gonads. The computer software 

packages like Micro Soft Excel and SPSS Version 16.0 were 

used to study length frequency data and consumer preference 

study by using exact values obtained from the biological data 

and survey, respectively (i.e., the statistical analysis 

performed).  

 

3. Results and Discussion 

3.1 Skeletal abnormality of dolphin fish landed 

The knowledge about the skeletal abnormalities was found to 

be less among the fishermen. The parameters like 

environment, reported length range, fishery status, human 

uses and global conservation status was found to LE (IUCN) 

and NE (CITES) through fish base website and compared for 

the two dolphin fishes occurred in Indian Ocean were 

tabulated in Table 1. The length frequency data and 

Morphometric data in comparison with normal and abnormal 

fishes were presented in Table 2 and 3, respectively. 

 

3.2 Length – weight relationship  

The overall well being of 150 common dolphin fish species 

were found to be positive (K=1.023) with constants a=0.091 

and b=2.350 through length-weight analysis and compared 

with the fish found with skeletal abnormality in the same 

landing centre. Similar study depicted the size range (fork 

length) of the species was between 25 cm and 135 cm with an 

average length of 92 cm. 

From the length frequency data, fish found with skeletal 

deformity comes under the class interval range of 101-110.9 

cm (Table 2, 3 and Fig. 11). Total of 25 fishes were in the 

same class interval range (24 normal + 1 abnormal fish). The 

average length - weight relationship were found to be 105.52 

cm and 5816.36 g for normal fish; 103 cm and 4208 g, 

respectively (Fig: 1-9). The length-weight and growth pattern 

parameters of C. hippurus showing allometric (differential) 

growth, it has similar results were observed by Rose and 

Hassler [17] and Appeldoorn [1]. The correlation coefficient 

(R2) values for males, females and combined sexes were 0.95, 

0.94 and 0.94 which are similar to the results in Maltese 

waters. The present study also indicates high degree of co-

relation between length and weight [4, 10, 22 & 23]. 
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Fig 1: Eye Diameter 

 

 
 

Fig 2: Pectoral Fin Length 
  

 
 

Fig 3: Pelvic Fin Length 
 

 
 

Fig 4: Dorsal Fin Length 

 

 
 

Fig 5: Anal Fin Length 
 

 
 

Fig 6: Body depth of Fish 

  

 
 

Fig 7: Dolphin Fish showing mild scoliosis and lordotic curvature 

 

 
 

Fig 8: Normal dolphin fish 
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Fig 9: Condition factor of Dolphin fish 

 

 
 

 
 

Fig 11: Comparison of length frequency data for normal (NF) Vs abnormal fish (ANF) 

 

The growth coefficient (K) value obtained in the present study 

is greater than 1 which is higher than to the value of 0.36 per 

year reported by Guzman et al. along Pacific Panama and 

close to the value 0.40 obtained by Benjamin and Kurup along 

the Kerala coast of India [2]. 
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Table 1: Checklist of dolphin fishes in Tharuvaikulam fish landing centre, Thoothukudi 
 

Taxa 
Scientific 

Name 

Common 

Name 
Environment 

Reported 

Length 

Range 

Fishery 

status 

Global 

conservation status 
Human 

uses 
Reference 

IUCN CITES 

Actinopterygii 

(ray finned 

fishes) > 

Perciformes 

> 

Coryphaenidae 

(Dolphin 

fishes) 

Coryphaena 

equiselis 

Linnaeus, 

1758 

Pompano 

dolphin 

fish 

Marine 

(pelagic & 

oceanic) 

 

50 – 127 

cm 

Minor 

Commercial 

Least 

Concern 

Not 

Evaluate

d 

Harmless 

& Game 

fish 

Palko et 

al. [15] Coryphaena 

hippurus 

Linnaeus, 

1758 

Common 

dolphin 

fish 

Marine 

(pelagic 

neritic) & 

brackish 

55 – 210 

cm 

Highly 

commercial 

& 

Aquaculture 

Least 

Concern 

Not 

Evaluate

d 

Reports of 

ciguatera 

poisoning 

& Game 

fish 

  
Table 2: Comparison of length frequency data for normal Vs abnormal Dolphin fish 

 

Fish Type Class interval Frequency K=W/W^ Kn=(W/L3)*100 

Normal Fish 

0-9.9 0 0 0 

10-20.9 0 0 0 

21-30.9 0 0 0 

31-40.9 5 1.092 0.939 

41-50.9 8 1.322 0.997 

51-60.9 12 0.997 0.669 

61-70.9 16 0.860 0.508 

71-80.9 29 1.011 0.551 

81-90.9 21 1.004 0.505 

91-100.9 28 0.979 0.461 

101-110.9 23 1.114 0.491 

111-120.9 6 1.017 0.428 

121-130.9 3 1.011 0.400 

above 131 0 0 0 

Abnormal Fish 101-110.9 1 0.861 0.385 

Average (Normal Fish) K, Kn 0.743 0.425 

Average (Abnormal Fish) K, Kn 0.861 0.385 

Standard Deviation (Normal Fish) K, Kn 0.498 0.329 

 
Table 3: Comparison of Morphometric data for normal Vs abnormal Dolphin fish 

 

S. No Parameters 
Normal fish (Mean ± Standard deviation in cm) 

[n=23] 

Abnormal fish (in cm) 

[n=1] 

1 Total length 105.41±2.415 103 

2 Fork length 92.870±2.651 88 

3 Body depth 20.326±2.244 25.8 

4 Eye diameter 2.333±0.542 1.9 

5 Pectoral Fin Length 15.412±1.334 12.3 

6 Pelvic Fin Length 13.671±0.345 12.9 

7 Dorsal Fin Length 51.893±0.287 46.9 

8 Anal Fin Length 30.845±2.876 28.7 

 
Table 4: Knowledge on skeletal deformities of Dolphin fish at Tharuvaikulam Fish Landing Centre 

 

S. No Questions Response Frequency Percentage 

1. 
Have you ever noticed any morphological 

abnormalities in fishes landed 

Yes 10 33.3333 

No 20 66.6667 

2. 
How often do you notice abnormality in each batch of fish 

caught from your gear 

Very Often 5 16.6667 

Occasionally 10 33.3333 

Rarely 15 50 

3. 
Do have any marketing problems associated in abnormal fishes 

landed 

Yes 20 66.6667 

No 10 33.3333 

4. Are you informing this incidence of abnormal fishes to any 

organization 

Yes 1 3.3333 

 No 29 96.6667 

5. Whether you will prefer to consume this fish 
Yes 20 66.6667 

No 10 33.3333 

 

3.3 Consumer preference study 

Structured survey was conducted to know the occurrence 

(33.33 %) of this type of fishes; social affiliation (3. 33%) and 

preference of consumption (66.67 %) were tested among the 

selected respondents (n=30) of the village. Studies on 

different aspects of fisheries resource management in 

reference with fisheries biology were not only of academic 

interest but also provide valuable information necessary for 

the development of fisheries management and increasing the 

technological efficiencies of the fishing entrepreneurs (Table 
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4). Hence, this study revealed that, high degree of correlation 

was found between the variables (Length and Weight) and 

comparison of condition factor would act as the baseline data 

for future conservation and management of the specific 

fishery along the coast of Tamil Nadu, India.  

 

4. Conclusion 

This study provides basic information on the length-weight 

relationship, condition factor, details on skeletal deformity 

and consumer preference of marine dolphin fish C. hippurus 

which may be useful for a management and stock assessment 

purpose in future which contribute or act as an invaluable 

baseline data.  
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