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The giant trevally (Caranx ignobilis) is a commercially valuable species in the family
Carangidae, distributed in tropical and subtropical waters of the Indian and Pacific
Oceans, including coral reefs. Despite its economic and ecological importance, limited
information is available on its population parameters and exploitation status in the
northern waters of the Oman Sea. The present study aimed to estimate growth and
mortality parameters and assess the stock status of this species using an ensemble
modeling approach. Sampling was conducted during 2024-2025 at four fishing ports
(Pasabandar, Beris, Konarak, and Pozm), and length data from 1,350 individuals (total
length range: 21-112 cm, mean: 52+14 cm) were collected. Growth parameters were
estimated using two algorithms, ELEFAN_SA and ELEFAN_GA, in the R package
TropFishR, and the results were subsequently combined using a simple averaging method.
The estimated parameters were as follows: asymptotic length (Loo)= 124 cm, growth
coefficient (K)= 0.39 yr™%, natural mortality (M)=0.425, fishing mortality (F)= 1.66, total
mortality (Z)= 2.09, and exploitation rate (E) = 0.79. The goodness-of-fit index (Rn_max)
was 0.31 and 0.28 for the two methods, respectively, indicating acceptable model fit. The
relative percent difference (RPD) for the main parameters was less than 12%, confirming
strong agreement between the two approaches. Comparative analysis with other regions
worldwide revealed that giant trevally in the Oman Sea exhibits the highest asymptotic
length (124 cm) and growth performance index (®'=3.79) among reported populations;
however, the exploitation rate (0.79) indicates high fishing pressure exceeding sustainable
levels. Therefore, precautionary fisheries management measures—including increasing
the minimum landing size, establishing closed areas during the spawning season, and
continuous monitoring of length-frequency data—are essential to ensure the sustainability
of this valuable species in the northern Oman Sea.
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EXTENDED ABSTRACT

Introduction

Assessing fish stocks and investigating their population dynamics, key areas of natural resource
management, play a vital role in maintaining the balance of marine ecosystems and meeting the
economic and social needs of human communities. The giant trevally (Caranx ignobillis) is a
commercially valuable species of the carangid family, distributed in the tropical and subtropical waters
of the Indian and Pacific Oceans. Despite this species' economic and ecological importance, limited
information is available on its population parameters and exploitation status in the northern waters of
the Gulf of Oman. This study aimed to address this information gap by estimating the population
parameters and exploitation status of the giant trevally in the northern waters of the Gulf of Oman.
Accordingly, this research employed an ensemble approach using two algorithms—the Simulated
Annealing algorithm (ELEFAN_SA) and the Genetic Algorithm (ELEFAN_GA)—to more accurately
estimate growth parameters (asymptotic length and growth coefficient) and mortality rates (natural,
fishing, and total). Finally, this study presents results to provide the scientific data and management
indicators required (such as the exploitation rate) to develop conservation measures and sustainable
management strategies for this valuable species in the region.

Material and Methods

Sampling was conducted during 1403-1404 at four fishing ports (Pasabandar, Beris, Konarak, and
Pazm), and length data for 1,350 fish were collected (total-length range: 21-112 cm; mean: 52+14 cm).
Growth parameters were estimated using two algorithms—simulated annealing (ELEFAN_SA) and the
genetic algorithm (ELEFAN_GA)—in R with the TropFishR package, and were subsequently combined
using a simple composite index. Data analysis was performed using Excel, RStudio (2024.12.1), and R
(4.4.2). The “ggplot2” package was used for plotting, “reshape2” for data reshaping, and “openxlsx™ for
saving results in Excel files. A significance level of 0.05 was used.

Results and Discussion

The ensemble approach, consisting of the simulated annealing algorithm (ELEFAN_SA) and the genetic
algorithm (ELEFAN_GA), showed strong agreement in estimating the growth and mortality parameters
of narrow-barred Spanish mackerel in the northern waters of the Gulf of Oman. A relative percentage
difference (RPD) of less than 12% also confirmed the convergence of results from these two methods.
The genetic algorithm (ELEFAN_GA), compared with the simulated annealing algorithm
(ELEFAN_SA), generally performs better in reaching global optima when estimating the parameters of
the von Bertalanffy growth function, because it uses selection, crossover, and mutation processes,
thereby reducing the likelihood of becoming trapped in local optima; in contrast, ELEFAN_SA may
converge faster in some cases but is more sensitive to initial conditions and tuning parameters. Studies
have shown that ELEFAN_GA provides greater accuracy in estimating growth parameters from length-
frequency data. Ensemble methods are important in fisheries because they combine results from several
models, such as ELEFAN_GA and ELEFAN_SA, reducing uncertainty in estimating von Bertalanffy
growth parameters and improving the accuracy of stock-status predictions. By using weighted averaging
or selecting the best models based on statistical criteria, this approach avoids single-model weaknesses,
such as becoming trapped in local optima, and provides more robust results for sustainable management.
Although the stock is not in a severely unfavorable condition, immediate and precautionary management
measures such as increasing the minimum legal catch size, reducing fishing effort, establishing fishing-
closure areas during the spawning season, and continuously monitoring length and weight frequencies
are essential to prevent further decline and ensure long-term sustainability. Implementing these
recommendations can greatly help fisheries managers maintain ecosystem balance and sustainably
exploit this economically valuable species.
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