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ABSTRACT: 
   
  
 
 Length-Weight Relationships (LWR) were estimated for Elasmobranchii 
caught by the artisanal fishing fleet of Margarita Island, Venezuela. A total of 3604 
organisms belonging to 21 species (14 sharks and 7 batoids) were analyzed. Growth 
type, minimum and maximum length and weight are summarized. The estimates for 
the ‘b’ parameter of the LWR ranged between 1.706 and 3.955, with a mean of                         
3.034. To the best of our knowledge, no information currently exists on the LWR                       
of Heptranchias perlo, Squalus cubensis, Squatina dumeril, Gymnura micrura,                           
Myliobatis freminvillei and Mobula hypostoma. This article stands as a pioneer 
towards the growth research in these elasmobranchs.  
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INTRODUCTION 

 The knowledge of how fish grow is essential for 

stock assessment objectives, since the growth of every 

single fish is precisely the source of information of every 

catch obtained by the fishery (Pauly, 1983). Even though 

there is variation between the weights of organisms of a 

certain length, the Length-Weight Relationship (LWR) 

estimates the mean body weight with a high grade of 

confidence, depending of its coefficient of correlation. 

LWR could be considered as a trustworthy tool to 

estimate weight of organisms knowing its length 

(Cubillos, 2005). 

 In Venezuela, for Elasmobranchii, there are 

published data of LWR only on Mustelus higmani 

(Etchevers, 1975), Rhizoprionodon porosus (Gómez and 

Bashirulah, 1984), Carcharhinus limbatus, C. perezi,                

C. falciformis, Gimglymostoma cirratum (Tavares, 2009) 

and Aetobatus narinari (Tagliafico et al., 2012). This 

work attempts to extend the knowledge of this biological 

aspect of the commercial elasmobranchii caught in 

Margarita Island.  

 

MATERIALS AND METHODS 

 From January 2006 to December 2007, 

elasmobranches catches landed at three artisan fishing 

ports of the Margarita Island, Venezuela (Juan Griego, 

La Pared and El Tirano) and two fishing markets (Los 

Cocos and Conejeros) were sampled weekly. The 

specimens were caught by artisanal fishery using surface 

and bottom gillnets. Detailed descriptions of vessels and 

fishing gears are accounted by Iriarte (1997) and 

González et al., (2006).  

 The specimens were identified using descriptions 

by Compagno (1984) Cervigón and Alcalá (1999) and 

Compagno et al., (2005). Lengths and weights were 

obtained by using an ichthyometer (measured to the 

nearest millimeter) and an electronic balance (measured 

to the nearest gram), respectively. The total length (TL) 

was used for all the sharks and some batoids                              

(Rhinobatos percellens and Narcine brasiliensis); for the 

rest of the batoids, the disc width (DW) was used 

(Cervigón and Alcalá, 1999). 

 The parameters a and b of LWR were estimated 

with the statistic program STATGRAPHIC PLUS 5.1, 

using the potential equation W=aLb; were W is the total 

weight shown in grams, L the total length or disc width 

according to the species shown in centimeters, a is the 

coefficient related with the body shape, and b is an 

exponent related with the type of growth (isometric when 

is equal to 3, or allometic when is different to 3) 

(Beverton and Holt, 1996). To determinate if the 

estimated values of b for every LWR were significantly 

deviated from isometric growth (b=3), a student´s t-test 

was performed.  

 The slopes and intercepts of the LWR were 

compared between males and females, and mature and 

immature with ANOVA; in case of differences, 

separated relationships by sex or mature state were 

established, according to the case. For few infrequent 

species, it was established a unique relationship for 

males and females, both mature and immature. 

 

RESULTS AND DISCUSSIONS 

 A total of 3604 organisms belonging to 21 

elasmobranchs: 14 sharks (Figure 1) and 7 batoids 

(Figure 2) were analyzed. Table 1 shows the obtained 

coefficients of the equations of the LWR of each species.                               

Low number of specimens analyzed can be acceptable 

for rare species (Froese, 2006), which is the case of                  

Mobula hypostoma.  

 According to Gómez and Bashirulah (1984) 

significant differences occur in LWR between                            

males (n=136) and females (n=151) for                                        

Rhizoprionodon porosus. In the present study, there are 

no differences between sexes (ANOVA, F (1,214), 

P=0.01657), analyzing a total of 215 organisms                              

(76 females and 139 males). This discrepancies can be 

due to differences in the period and zones of sampling, 
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and that the organisms analyzed in this work ranged 

between 34.6 and 106.4 cm of TL, and between 113 and 

5499 g of weight, which includes organisms bigger and 

heavier than those analyzed by Gómez and Bashirulah 

(1984).   

 For Mustelus higmani, Etchevers (1975) did not 

find differences between males (n = 13) and females             

(n = 21) for LWR. In this work, statistic differences 

between sexes are reported (ANOVA, F (1,964) = 7.88, 

P<0.005), even between mature and immature males 

(ANOVA, F (1,417) = 21.43, P<0.001), perhaps due to a 

biggest sample size (n = 965). Additionally, a previous 

study on C. limbatus report a b-value of 3.028 for both 

sexes (Tavares, 2009), however in this work differences 
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Figure 1. Sharks species analyzed: A) Carcharhinus acronotus; B) Mustelus norrisi; C) Carcharhinus  

falciformis; D) Rhizoprionodon lalandei; E) R. porosus; F) Squalus cubensis; G) Hexanchus nakamurai;       

H) Heptranquias perlo; I) Sphyrna lewini; J) Squatina dumeril; K) Mustelus canis; L) M. higmani;                   

M) Carcharhinus brevipinna  and  N) C. limbatus.  (Scales between species are not real).  
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between sexes were found (ANOVA, F (1,97) = 34.31, 

P<0.001) and as consequences two different LWR were 

made; also, different patterns of growth were reported for 

both sexes: females shows allometric positive growth 

(b=3.3), whereas males allometric negative growth 

(b=2.4). Different LWR for the same species can be 

attributed to sampling different populations or changes in 

the environmental conditions over time (Froese, 2006). 

 From around 32470 species of fishes contained 

in FishBase, LWR studies were only available for less 

than 12% (3587 species) (Froese et al., 2014), and if the 

same analysis is performed by country or region, the 

numbers become even smaller; which is the case in 

Caribbean waters, where information on the LWRs is 

limited to a few species.  

 

Figure 2. Batoids species analyzed: A) Narcine brasiliensis; B) Mobula hypostoma; C) Rhinobatos 

percellens; D) Myliobatis freminvillei; E) Gymnura micrura; F) Dasyatis guttata and G) Dasyatis 

americana. (Scales between species are not real).  
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CONCLUSION 

 To the best of our knowledge, no information 

currently exists in Venezuela on the LWR for 17 of                        

the species studied (only R. porosus, M. higmani,                     

C. limbatus and C. falciformis have been previously 

studied), and no LWR information is currently 

worldwide available for Heptranchias perlo,                               

Squalus cubensis, Squatina dumeril, Gymnura micrura, 

Myliobatis freminvillei and Mobula hypostoma (Froese 

and Pauly 2011).  

 The coefficients of correlation of all the 

regressions in this study ranged between 0.7 and 0.99; all 

statistically significant (P<0.0001) and can be used to 

estimate weight from the length of individuals with 

similar length intervals. 
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