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Abstract 

The length-weight relationship (LWR) for two Ictalurid catfish species was calculated by samples 

measured daily from March 2015 to April 2016. Specimens came from an artisanal fishery in a rural 

community along the High Balsas River in central Mexico. The (LWR) for both species, Ictalurus 

balsanus (Jordan & Snyder 1899) and Ictalurus punctatus (Rafinesque, 1818) were calculated using the 

equation W=aLb. The b value for l. balsanus was 2.7487 and for I. punctatus 2.7755. These results 

represent progress in the knowledge of the growth pattern for both species which will be useful for the 

implementation of fishery management strategies in the region. 
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Introduction 

It is well established that knowledge of the length-weight relationship of fish stocks is one of 

the main tools in designing and managing fishery resources. This simple measure provides 

useful information regarding the physical condition of exploited fish stocks and constitutes 

one of the most practical procedures to define the health of a population (Akhtar & Khan, 

2018; Chen et al., 2018; Peixoto et al., 2018; Peng et al., 2018; Guo et al., 2019; Siddik et al., 

2019; Nallathambi et al., 2019) [1, 2, 18, 19, 7, 21, 16]. 

The Balsas River, in central Mexico, is the largest hydrological system in the country, to drain 

into the Pacific Ocean. Several native and introduced fish species are used in this river as part 

of an artisanal subsistence fishery, that provides income and animal protein to many rural, low-

income communities (Rojas-Carrillo & Fernández-Méndez, 2006; CONAPESCA, 2010; 

Ibáñez, 2014; Mejía-Mojica et al., 2020) [20, 3, 12, 15]. The most appreciated species by fishermen 

are two catfishes that belong to the Ictaluridae family, Ictalurus balsanus (Jordan & Snyder, 

1899) [11] a native of the basin, and I. punctatus (Rafinesque, 1818) [19] which was introduced 

as a fishing alternative (Mejía-Mojica et al., 2013) [14]. The introduction of exotic species to 

native ecosystems, in conjunction with the over-exploitation of fishery resources, are among 

the main threats to fish diversity, and directly impact ecosystem functioning (Stachowicz & 

Tilman, 2005; Stachowicz & Byrnes, 2006; Leprieur, 2008; Hermoso et al., 2011; Pedroza-

Gutiérrez & López-Rocha, 2016; Contreras-MacBeath et al., 2020) [22, 23, 13, 9, 17, 4]. This research 

analyzes the length-weight relationship for these two catfish species, which are subject to low-

scale commercial fishing. 

 

Materials and Methods 

Data of the two catfish species examined here, came from the daily catches made by fishermen 

from a small community called Xicatlacotla (18 31 12.20 N -99 11 30.43 O), settled on the 

bank of the Amacuzac River, a tributary of the Balsas Basin, the largest hydrological system 

in central México that drains into the Pacific Ocean. Total length measurements (TL 0.1 cm 

accuracy) and total weight (TW 0.01 g accuracy) of each specimen, were obtained in situ daily 

following the capture, for which graduated ichthyometers and digital weighing balances were 

used. Data collection covered a period from March 2015 to April 2016.  
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Length-weight relationship (LWR) was derived from the 

equation W=aLb where the parameters a and b were estimated 

through a regression analysis based on the algorithms: Log 

(W)=Log (a)+b log(L). The 95% confidence interval (CI) was 

estimated by the regression parameter of a and b. Moreover, 

the determination coefficient (r2) was estimated. Before 

doing regression analysis, aberrant data or errors in data 

capture were eliminated, using as reference the graph 

obtained from the relationship between length vs. weigh 

(Froese 2006) [5]. Statistical analyses were performed using 

SPSS 20.0 (SPSS Inc. Ltd.) and Excel 2016 (Microsoft 

Office, 2016), and all analyses were considered significant to 

the 0.05 significance level. 

 

Results 

Data from 1750 specimens of I. balsanus and 1180 of I. 

punctatus were obtained. Statistical description of the 

parameters for both catfish species including total length (TL) 

and total weight (TW) with minimum and maximum values, 

number of specimens (n) of each species, values of 

parameters ‘a’ & ‘b’ with 95% confidence limits and the 

coefficient of determination (r2) are displayed in Table1. The 

exponent b values were calculated as 2.7487 for I. balsanus 

and 2.7755 for I. punctatus. The constant values of a were 

determined as .0263 for I. balsanus and .0248 for I. punctatus 

(Table 1).  

 

Discussion 

The length-weight relationship value in I. balsanus, is 

reported here for the first time, calculated from measurements 

obtained in organisms, as previous reports for this species are 

interpreted under Bayesian processes based on the general 

body pattern from other species of Ictalurids (Froese and 

Pauly, 2020) [6]. The results are close to the lower limits of 

predicted calculations, but still within the ranges indicated for 

this fish family (Froese and Pauly, 2020) [6].  

In contrast, growth parameters in the channel catfish I. 

punctatus have been extensively studied along an array of 

habitats, mostly in the United States, in this respect, Hubert 

(1999) [11], analyzed data from 120 studies of individual 

populations, and produced a standard to assess data from age 

and growth for this species. Our length-weight data fall well 

within the parameters previously reported (Steeby et al., 

1991) [24].  

The length-weight relationship analysis of I. balsanus and I. 

punctatus represents an advancement in the knowledge of the 

growth pattern of these species in subtropical habitats, which 

will be useful for the regulation and management of fishing 

activities in the region. 

 
Table 1: Total Length (TL) and Total Weight (TW) of the two studied catfish species, the native I. balsanus and the exotic I. punctatus, 

sampled from daily catches in the Amacuzac River Mexico, between March 2015 and April 2016. 
 

 TL (cm)  TW (g)  Regression parameters 

Species n Min Max Min Max a 95% CL a b 95% CL b r2 

Ictalurus balsanus 1750 20.2 84.2 110.3 7120 .0263 .0230-.0301 2.7487 2.7111-2.7862 .9600 

Ictalurus punctatus 1180 20.2 72.3 119.6 4410 .0248 .02155-.02871 2.7755 2.7350-2.8160 .9386 

Abbreviations: a and b, parameters of LWR; CL, confidence limit; Max, maximum; Min, minimum; n, sample size; r2, coefficient of 

determination. 
 

Conclusion 

Ictalurus balsanus and I punctarus show similar growth 

patterns, this could indicate a low level of competition for 

food and consequently in growth values. The high number of 

organisms examined were determining factors in the certainty 

of the results reported here. 
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