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Abstract

Fisheries, as it provides the basis for assessing population dynamics, determining
sustainable harvest levels, and preventing overfishing. This study aimed to estimate
the best growth model for the sharpnose shark (Carcharhinus macloti), conducted from
October 2019 to March 2022 in the northeastern Persian Gulf and northwestern Oman
Sea. A total of 265 sharpnose sharks were collected (females: 156, males: 109) during
the study period. After transferring to the laboratory and recording biometric data, age
data were obtained directly through sectioning of vertebrae and reading growth rings
under a binocular microscope. Growth patterns were then analyzed using different
nonlinear statistical models in Python version 3.12 within the Jupyter Notebook
environment, applying open-source libraries such as NumPy and pandas.The mean
total length of males and females was 63.11 £ 1.52 cm and 68.59 + 2.11 cm,
respectively, while their mean ages were 3.74 + 1.2 and 5.12 + 1.56 years, respectively.
Model performance was evaluated by comparing Akaike’s Information Criterion
(AIC). According to the Bayesian Information Criterion (BIC), the best fitting growth
curves for females were observed in the Logistic, Gompertz, and Schnute models, with
no significant differences among them (15.56 < AIC < 16.23). For the von Bertalanffy
model, the estimated parameters for males and females were Lo = 109.77 cm, K =
0.253 yr!, t0 = —1.07 and Loo = 110.7 cm, K = 0.248 yr !, t0 = —1.07, respectively.
However, this model showed the lowest validity based on both BIC and AlIC. For males
as well, the Gompertz, Logistic, and Schnute models provided the highest reliability in
describing the growth pattern (6.019 < AIC < 7.31).These results reveal that, contrary
to common belief, the von Bertalanffy model does not always provide the best fit for
fish growth curves, and at least for the sharpnose shark studied here, Logistic,
Gompertz, and Schnute models are more suitable.

Keywords: Carcharhinus macloti, growth dynamics, statistical modeling,
Gompertz model, non-linear regression, Persian Gulf
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