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ABSTRACT 

Study investigated the Length-weight relationship (LWR) and diet composition of Auxis thazard, 

caught along Parangipettai coast. The ‘b’ value for A. thazard exhibited 3.46 and logarithmic data exhibited 

the exponent value of b>3, confirms positive allometric growth. The estimated logarithmic length-weight 

relationship for A. thazard is Log W = 3.4679 – 2.553 log L and the parabolic equations derived can be 

represented as W = 0.0028 x L3.4679. The correlation coefficient (r2) was found to be 0.906. Auxis thazard feed 

on a large variety of fishes, crustaceans, and molluscs, where fishes comprised the higher proportion. The 

study concludes that LWR and diet composition studies should be carried out for more number of in order to 

enlighten the fishery biologist about the status and growth condition of the fishes in the natural waters and 

also useful for successful fishery management.  
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INTRODUCTION 

The family Scombridae (mackerels and tuna) has 15 genera and 49 species that frame the reason for 

probably the most imperative fisheries business in the world. Both neritic (Auxis thazard, Auxis rochei, 

Euthynnus affinis, Sarda orientalis) and oceanic tuna (Thunnus albacares, Thunnus obesus, Katsuwonus 

pelamis) are generally experienced along Tamilnadu coast [1]. Frigate tuna are small pelagic species for the 

most part gotten in tropical and subtropical regions [2, 3]. Length-Weight relationship of fishes constitutes a 

successful apparatus in fishery science and is required for setting up yield condition. Of the length and weight 

measurement, length is simpler to quantify and can be changed into weight in which the catch is perpetually 

communicated. Weight of the fish would differ as the cube of length [4, 5, 6], yet they may withdraw 

altogether from their real relationship [7] because fishes normally do not retain the same shape or body 

outline throughout their life span and the specific gravity of tissues may remain constant. This kind of 

nourishing biology of fish joins with the length-weight relationship and is important to concentrate the 

sustaining conduct of exceptionally transient fish species. There is recent information on the length-weight 

relationship and feeding behavior of fish species, these studies get to date back, after which there has been a 

change in the pattern of fish species as they do not retain their original shape and size throughout their life 

span.  

Feeding is one of the main concerns of daily living in fishes and devotes large portion of its energy in 

search of food. Feeding and searching for food are factors, which regulate or at least influence the 

distribution, migration and growth of fish [8]. The study of feeding habits of on organism based upon analysis 

of stomach content became a standard practice [9] and is one of the foremost aspects in the study of its 

biology as opined [10]. Stomach content analysis provides an important insight into fish feeding patterns and 

quantitative assessment of food habits which is inevitable in fishery management. Accurate description of 

diets and feeding habits also provides the basis for understanding trophic interactions in aquatic food webs. 

Accurate description of diets and feeding habits also provides the basis for understanding trophic 

interactions in aquatic food webs. Diet of on organism represents integration of many important ecological 

components that include behavior, condition, habitat use, energy intake and inter/intra specific interactions. 

Various reports with respect to LWR showed encouraging conduct of these species at various shorelines of 

India. There is considerable information on the fishery and the exploitation status of coastal tunas from 

Tuticorin [11, 12, 13] Maharashtra waters [14], North Andhra Pradesh waters [15], Chennai [16], Vizhinjam 

[17], Cochin [18], Lakshadweep [19, 20] and Andaman and Nicobar Islands [21, 22], Gujarat Coast [23].  The 

present report records the length-weight relationship and diet composition of Auxis thazard, caught along 

Parangipettai coast. 
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MATERIALS AND METHODS 

Specimens of Auxis thazard were caught along Annangkovil Parangipettai coastal water (N 

11:30ˈ06.4”, E 079:46 19.8”) (Fig. 1). The length and weight were measure by calibrated centimetre scale and 

weighing balance (accuracy 0.05 g), respectively. Totally, 618 different size groups of individuals were 

collected with maximum total length of 49 cm and minimum of 18 cm. The total weight was found to be 

maximum of 2 kg and minimum of 70 g. The length-weight relationship of can be described by the 

exponential function W = aLb, Since linear transformation is necessary to deal with length-weight data in 

terms of regression, the log of length is plotted against the log of weight thus making the relationship linear 

with an equation Log W = Log a + b Log L. The specimens of Auxis thazard stomach was  50 numbers of each 

fish was dissected out and keep it laboratory for further analysis the gut contents were preserved in 5% 

formaldehyde for further study. The above fish were analyzed for dietary composition. Food items of the 

above fishes were identified under a high power microscope using the pictorial keys.  

 

 

 

 

 

 

                                

 

 

Figure 1: Map showing the study area 

RESULTS 

The length-weight relationship, regression parameters and significance of correlation for A. thazard 

of values of constant ‘a’ and exponent ‘b’ were determined from the logarithmic data in order to verify the 

“cube law” for the species studied and the ‘b’ value exhibited 3.46. The logarithmic data exhibited the 

exponent value of b>3, confirms that Auxis thazard species showed positive allometric growth. The estimated 

logarithmic length-weight relationship for A. thazard is:     
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Log W = 3.4679 – 2.553 log L  

               The parabolic equations derived can be represented as follows  

               W = 0.0028 x L3.4679  

             The correlation coefficient ‘r2’ was found to be in A. thazard (0.9066). The logarithmic length and 

weight of tuna species differ significantly in accordance to regression coefficients or slopes of the species.  

 

Figure 2: Parabolic length-weight relationship of Auxis thazard 

 

Figure 3: Logarithmic length-weight relationship of Auxis thazard 

 

Diet Composition of Auxis thazard: 

Auxis thazard feed on a large variety of fishes, crustaceans, and molluscs. Fishes comprised the 

greatest volume with crustaceans next in rank. A. thazard fed on small pelagic organisms, anchovies, 

y = 0.0028x3.4679 
R² = 0.9066 

y = 3.4679x - 2.553 
R² = 0.9066 
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silversides, and other small fishes (Fig. 4). A. thazard consumed anchovy as the principal food and other items 

were infrequent. Spotted mackerel, (Scornber australasicus) is the most common among the fish species 

consumed. Among pre-adult A. thazard (170-252 mm), fishes constituted 42% by volume and were found in 

80% of the samples. Those that were important were Sardinella spp., Anchovie sp., Leiognathus sp., and 

carangids. Crustaceans were next in importance accounting for 24% by volume and found in 77% of the 

samples. The most common crustaceans consumed by Auxis thazard were Rhopolophthalmus sp., Hyperia 

bengalensis, Oxycephalus clausi, Pseudophausia latifrons, Acetes erythreus, and Squilla larvae. Cephalopods 

formed 22% of the food consumed. Other items of food occasionally seen were chaetognaths, Halobates, and 

polychaetes. 

 

Figure 4: Overall % of diet composition of A. thazard 

DISCUSSION 

The length-weight relationship of A. thazard exhibited positive allometric growth in the present 

study. Similar exponent values for frigate tuna were recorded from Mangalore by Muthiah [23], where the 

growth parameters of length-weight relationship of both sexes of b values recorded as 3.30 for males and 

3.02 for females which coincide with the present study. Ghosh et al. [24] studied length and weight 

relationship results of b = 3.17, r2 values 0.96 and a value were -2.08 at West and coast of India. Noegroho et 

al. [25] studied feeding habits and length and weight relationship form Eastern Indian Ocean results obtained 

b value of 2.805, and r ² = 0.955, Frigate tunas by the number of samples 65 stomach contents were analyzed 

dominant groups unidentified fish (fish ruined) 41%, empty stomach 32%, and some material were can be 

identified are as sardines (Sardinella sp; 14%), crustaceans (Acetes spp; 10%), Anchovies (Stolephorus sp; 

2%) and Squids (Lolingidae; 1%). Ghosh et. al. [24]also found an empty stomach conditions dominate the 

Auxis thazard (74%). The food items in the diet of A. thazard were classified broadly into three major groups: 
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crustaceans, cephalopods and finfishes. Crustaceans comprised mainly non-penaeid prawn, Acetes spp. and 

crabs. The squid, L. duvaucelli dominated among cephalopods. Sardines, anchovies, mackerels, scads and tuna 

juveniles were dominant among finfishes. The feeding intensity was more in the months of March, April, June 

and December in the Indian Water. The studies on the feeding habits of A. thazard by Kumaran [26] analyzed 

and collected along Vizhinjam coast, the results consists of fishes (88%), crustaceans (12%) in that squid 

were totally absent. The fish’s species are dominant by Anchoviella spp. and Leiognathus spp. 

The results of length-weight relationship values b = 3.8 showed a Positive allometric growth and 

present study also coincided  with Pon Siraimeetan, [27] and studied the feeding habits of A. thazard mainly 

feeds on crustaceans, copepods and decapod larvae. Yu tao et al. [28] studied the relationship between total 

weight and fork length b values were 3.38 and Frigate tuna in Taiwan Strait is carnivorous, its trophic level is 

3.3 as it feeds mainly on fishes like Bregmacerotidae and Clupeidae (trophic level: 2-3), and in a minor level 

on Macrura (trophic level: 1.8) [29]. In the present study conclude that length-weight relationship of the 

species showed positive allometric growth pattern with an exponent ‘b’ value more or less than 3 (b>3 or 

b<3) and have not followed the cubic relationship. Therefore, LWR and diet composition studies should be 

carried out for more number of in order to enlighten the fishery biologist about the status and growth 

condition of the fishes in the natural waters and also useful for successful fishery management.  
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