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Abstract: Mortality is a critical factor influencing fish population dynamics, and the instantaneous mortality rate serves as a key
parameter characterizing fish death processes, playing a significant role in fishery stock assessment and management models.
However, its estimation is often challenging and thus frequently overlooked. To understand the mortality characteristics of plateau
Schizothoracinae fishes in China and identify suitable methods for estimating their instantaneous mortality rates, this study
examined the Gymnodiptychus pachycheilus population (189 individuals) sampled from the middle reaches of the Yalong River
between 2020 and 2021. The total instantaneous mortality rate (Z) was estimated using weighted linear regression, the Chapman-
Robson method, and the Beverton-Holt method, while the Natural Mortality Tool (NMT) was applied to estimate the
instantaneous natural mortality rate (M) and evaluate the reliability of these estimates. Additionally, the Maunder model was used
to analyze the effects of sex and age on M in G. pachycheilus, and the NMT was applied to estimate M for 26 stocks across 18
Schizothoracinae species (including G. pachycheilus). Results showed that Z estimates from the Chapman-Robson and weighted
linear regression methods (0.88 year™ and 0.89 year™, respectively) were more reliable than that from the Beverton-Holt method.
Estimation methods based on maximum capture age and growth parameters tended to overestimate and underestimate M of G.
pachycheilus, respectively. By contrast, the NMT-weighted composite estimates of M (0.23 year™') was more reliable than those
derived from single traditional methods, with a corresponding fishing mortality rate (F) between 0.65 and 0.66 year'. These
results suggest that the G. pachycheilus population in the mid-reaches of the Yalong River may be under considerable
environmental pressure, including fishing mortality from illegal harvesting and natural mortality linked to water pollution and
habitat degradation. Maunder model estimates further indicated that G. pachycheilus experiences high natural mortality during
the early juvenile stage, followed by a minor peak upon entering the reproductive phase. The natural mortality rate of females
was higher than that of males only between ages 4.71 and 5.31, but lower at other ages; a similar pattern of higher M in females
was observed in most other studied Schizothoracinae fishes. In addition, highly specialized and specialized Schizothoracinae
species generally exhibited higher M values, whereas primitive species showed lower and more dispersed M values. These
findings support the feasibility of developing a unified method for estimating M in Chinese Schizothoracinae fishes, and suggest
that M could serve as a useful indicator for assessing population dynamics of these species.
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Tab.1 Sample information of Gymnodiptychus pachycheilus
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Fig.1 The photograph (A), model picture (B), and lapillus photograph (C) of G. pachycheilus samples from the middle reach of
Yalong River
SSAEREAT 2021 4F 3 IR BRI, WOHEHAIR RS2 E 75 snsgnd
The G. pachycheilus sample for photographing was collected from the middle reach of Yalong River in March 2021, and the
lapillus photograph referred to Wan et al (2021) [4]
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Tab.2 The calculation formulas for estimating instantaneous natural mortality rate used by Natural Mortality Tool (NMT)
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Fig.2 Residual plot of linear regression model for descending limb of the catch curve of G. pachycheilus
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Fig.3 The catch curve of G. pachycheilus from the middle reach of Yalong River
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Tab.3 The instantaneous total mortality rate calculation results of G. pachycheilus from the middle reach of Yalong River
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Fig.5 Maturity curves of male and female G.pachycheilus from the middle reach of Yalong River
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Append. Tab.1

PR 1

AR R ARPE T R B LR
Comparison of the instantaneous natural mortality rate among different Schizothoracinae fishes
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##: K, Von Bertalanffy KA KITFRMAEKREG Lo, Von Bertalanffy (R KA K TR IAK : trao SOKHHIRERS: M, HRIETIH; LC, B TFMH; UC, EIS EM; @, MR

s 3, HEVEREAE

Notes: K, growth coefficient according to Von Bertalanffy growth equation of standard length; L.., asymptotic standard length according to VVon Bertalanffy growth equation of standard length; tmax,
maximum catch age; M, instantaneous natural mortality rate; LC, lower confidence limit; UC, upper confidence limit; ¢, female stock; &, male stock



