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ABSTRACT 

The length-weight relationship (LWR) of 55 species was estimated in captures conducted in 

arrowhead fixed traps off the northern coast of Pernambuco (Northeast, Brazil) using frequentist 

and Bayesian statistical approaches. The fish were obtained between the months of May 2014 

and November 2020, with one or two days of sampling each month. The most diverse families 

were Carangidae and Haemulidae with 13 and 10 species, respectively. A new maximum length 

was recorded for Oligoplites saurus. Except for Odontoscion dentex, all other species exhibited 

condition factor values greater than 1.00. The species Chloroscombrus chrysurus, Diapterus 

auratus, Diapterus rhombeus, Harengula clupeola, O. saurus, and Opisthonema oglinum showed 

continuations of their estimates from previous Bayesian analyses, contributing to the 

improvement of data for these species. 
 

Keywords: Somatic growth, traditional fishing, tropical waters, condition factor, bayesian 

analysis. 
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RESUMO 
 

As relações peso-comprimento (RPC) de 55 espécies foram estimadas em capturas realizadas em currais 

na costa norte de Pernambuco (Nordeste, Brasil), utilizando abordagens estatísticas frequentista e 

bayesiana. Os peixes foram obtidos entre os meses de maio de 2014 e novembro de 2020 em um ou dois 

dias de cada mês. As famílias mais diversificadas foram Carangidae e Haemulidae com 13 e 10 espécies, 

respectivamente. Um novo comprimento máximo foi registrado para a espécie Oligoplites saurus. Exceto 

Odontoscion dentex, todas as outras espécies apresentaram valores do fator de condição superior a 1.00. 

As espécies Chloroscombrus chrysurus, Diapterus auratus, Diapterus rhombeus, Harengula 

clupeola, O. saurus e Opisthonema oglinum apresentaram continuações das suas estimativas com 

análises bayesianas anteriores, o que confere em melhoramento dos dados dessas espécies. 

 

Palavras- chave: Crescimento somático, pescaria tradicional, águas tropicais, fator de condição, análise 

bayesiana. 

 

INTRODUCTION 

The analyses of length-weight relationships (LWR) provide a diverse set of data that can be 

directly utilized, such as the direct conversion of length to weight (Merella et al., 1997). 

Indirectly, LWR contributes to biomass calculations and generates information on maturity, 

reproduction, and nutrition (Froese et al., 2014; Vaz-dos-Santos & Wongtschowski, 2013; Silva 

et al., 2020). Conventionally, LWRs are performed using frequentist approaches, as they are 

simpler and do not require knowledge of statistical distributions, modeling processes, and 

specialized software like Bayesian approaches (Bijak & Bryant, 2016). 

The inclusion of previous LWR estimates of species should be considered and adopted as a 

trend to enhance the robustness of these analyses. Bayesian approaches are an effective tool 

to incorporate prior knowledge into an analysis and produce a combined output using priors 

along with the data available (Bijak & Bryant, 2016). The use of Bayesian approaches to LWR 

is recent in fisheries sciences, the method generates posteriori distributions for parameters a 

and b for a target species using prior data, which may be available in FishBase and from 

estimates made on previous samples or at nearby locations (Froese & Pauly, 2019). The 

approach has already been used successfully in analyses of ichthyofauna carried out in inland 

and coastal waters of Brazil (Lima & Sousa, 2020; Lima & Andrade, 2021). This type of analysis 

allows for the utilization of existing information, establishing a standard of continuity in LWR 

estimates, which tends to increase long-term reliability and contribute to a better 

understanding of potential temporal variations in species. 

In Brazil, there are numerous studies on LWRs (e.g. Lima & Sousa, 2020; Lima & Andrade, 

2021; Aquino et al., 2024), but for traditional fisheries, such as the “curral” (fixed traps with 

arrowheads), these are limited. The curral is a trap used mainly in tidal areas, rocky shores, 

estuaries, and coastal reefs, with their main purpose being to restrict fish escape (Gabriel & 

von Brandt, 2005). In this study, we determined the LWR for 55 fish species commonly 

captured in arrowhead fixed traps in the coastal waters of the Pernambuco region, Northeast 

Brazil. 
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MATERIAL AND METHODS 

 

Sampling methods and study area 

The samples were collected from May 2014 to November 2020 by arrowhead fixed 

traps located on the northern coast of the state of Pernambuco, Brazil (7°36’40.70” 

S/34°46′48.00” W and 7°40’26.65” S/34°48′57.60” W). On one or two days each month, we 

established contact with a local fisherman and jointly proceeded with the sample collection 

during commercial fishing activities. After landing, the fish were properly identified, and their 

standard length (SL, to the nearest 0.1 cm) and total weight (TW, to the nearest 0.01 g) were 

carried out on-site.  All the fish remained with the fishermen for commercial purposes. 

However, the specimens that could not be identified at the species level were documented 

through photographs, to be meticulously identified in the laboratory. 

Data analyses 

The LWR was determined by regular linear regression and Bayesian analysis (Froese, 2006; 

Froese et al., 2014). In conventional analyses, length-weight function was calculated by the 

equation 𝑊 = 𝑎𝐿𝑏, where W is the weight (g), L is the standard length (cm), a is the intercept, and 

b is the allometric coefficient.  The parameters a and b were determined by linear regression: 

log(𝑊) = log(𝑎) + 𝑏. log(𝐿). Outliers observed in the length-weight relationship of all species 

were excluded from the regression. The 95% confidence interval (CI) was determined for 

parameters a and b. The correlation coefficient of Pearson r-squared (r) was estimated. The 

allometric condition factor Krel was calculated according to the equation 𝐾𝑟𝑒𝑙 =
𝑊

𝑎𝐿𝑏
 (Le Cren, 

1951). The Bayesian approach (code-to-use) was extracted according to Froese and Pauli (2019) 

as well as the necessary information for combining existing knowledge (prior probabilities) with 

the new data from this study (likelihood function) (Froese & Pauly, 2023). We sought to obtain 

the a priori probabilities of LWR estimates using existing Bayesian analyses. When Bayesian 

estimates were not obtainable, we turned to data from Pernambuco or other coastal states in 

Brazil. In the absence of such data, we resorted to additional coastal countries, taking into account 

length ranges as similar as possible for each species addressed in this study. All the analyses were 

done using the software R Statistical Environment (R core team, 2024). The package R2jags (Su 

and Yajima, 2021) and the JAGS sampler software (Plummer, 2023) were used for Bayesian 

analyses. 

 

RESULTS AND DISCUSSION 

 

The number of individuals for certain species, although lower, was consistent with that 

reported in several other studies on LWR (e.g., Lima & Sousa, 2020; Andrade et al., 2022; 

Aquino et al., 2024), including results comparable to the number of specimens for O. palometa 

(Andrade et al., 2022) and L. alexandrei (Freitas et al., 2023). The most diverse families were 

Carangidae and Haemulidae, with 13 and 10 species, respectively. We recorded a new 

maximum length value for the species Oligoplites saurus (Bloch and Schneider, 1801). Except 

for Odontoscion dentex (Cuvier, 1830) and A. chirurgus, all other species exhibited a condition 

factor greater than 1.00. Chloroscombrus chrysurus (Linnaeus, 1766), Diapterus auratus 

Ranzani, 1842, Diapterus rhombeus (Cuvier, 1829), Harengula clupeola (Cuvier, 1829), O. 

saurus, and Opisthonema oglinum (Lesueur, 1818) showed continuity in their estimates in 

existing Bayesian analyses. 
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The expected range of 2.5 < b < 3.5 (Froese, 2006) was confirmed for 50 species. 

However, the species Acanthurus bahianus Castelnau, 1855, Albula nemoptera (Fowler 1911), 

Diodon holocanthus Linnaeus, 1758, Ocyurus chrysurus (Bloch, 1791), and Sphyraena 

guachancho Cuvier, 1829, exhibited values below the lower limit. The condition factor below 

1.00 for O. dentex and A. chirurgus indicates that only this species displayed a low nutritional 

state in the study area (Froese, 2006). 

In six species, Bayesian analyses were extended, as previously conducted in the state of 

Pernambuco (Lima & Andrade, 2021), leading to the refinement and continuation of data for 

these species. The values of the b coefficient increased in the species C. chrysurus from 2.690 

to 3.010 and O. oglinum from 2.870 to 3.090, while decreases occurred for the species O. 

saurus from 3.390 to 3.110, H. clupeola from 3.280 to 3.110, D. auratus from 3.130 to 2.920 

and D. rhombeus from 3.2300 to 2.5900.  

Fish growth is influenced by numerous factors, and the LWR also varies accordingly, with 

such disparity possibly stemming from fluctuations in the abundance of food resources (Li et 
al., 2023). Individuals of the omnivorous species (C. chrysurus and O. oglinum) and the 

invertivorous species (H. clupeola) exhibited better conditions during the time and location 

of the present study compared to the carnivorous (O. saurus) and detritivorous (D. auratus) 

species, in relation to individuals of the same species previously investigated in the coastal 

region of northern Pernambuco (Lima & Andrade, 2021). Still, within the Bayesian approach, 

data about the state of Pernambuco were accessible for 18 of the species examined in this 

study, while data for 13 other species were recorded in various regions of Brazil, and data for 

18 species were obtained from other countries, thereby facilitating estimation through 

Bayesian analyses (Froese & Pauly, 2023). 

Although frequentist statistical approaches in LWR analyses are highly necessary, 

Bayesian approaches should continue as a trend to be encouraged. In this way, previous 

studies with the same species can be employed as tools to enhance the accuracy of the 

information acquired in this type of estimation, to avoid its underutilization. As concluded, 

the obtained results add a new maximum length for the species O. saurus and provide updated 

data on the remaining species in a study using a Bayesian approach. 
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Table 1 - Length-weight relationship determined by linear regression and Bayesian analysis of 55 fish species 

captured in coast of Pernambuco, Brazil 
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Table 1 - Length-weight relationship determined by linear regression and Bayesian analysis of 55 fish species 

captured in coast of Pernambuco, Brazil (cont.) 
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Table 1 - Length-weight relationship determined by linear regression and Bayesian analysis of 55 fish species 

captured in coast of Pernambuco, Brazil (cont.) 
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Table 1 - Length-weight relationship determined by linear regression and Bayesian analysis of 55 fish species 

captured in coast of Pernambuco, Brazil (cont.) 
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Table 1 - Length-weight relationship determined by linear regression and Bayesian analysis of 55 fish species 

captured in coast of Pernambuco, Brazil (cont.) 
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Table 1 - Length-weight relationship determined by linear regression and Bayesian analysis of 55 fish species 

captured in coast of Pernambuco, Brazil (cont.) 
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