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Fig. 1  Stations of fishery resource survey in the Yangtze River Estuary
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Tab.2 Parameters of body length and body mass of Collichthys lucidus in the Yangtze River Estuary pre- and post-fishing ban

AR i variables

XY pre-fishing ban i 5 post-fishing ban

{& K /em body length SEHI{E mean

1740 median

JEM range

fli# &+ dominant length
FHI{H mean

4 median

A& i £ /g body mass

JLFE range

fE# A& dominant mass

7.86 9.22
7.92 7.00
1.82-15.28 1.45-18.70
7.50-8.50 7.00-8.50
10.12 16.19
8.34 11.48
0.01-59.63 0.05-98.10
0.10-10.00 5.10-10.00
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SSBPR of Collichthys lucidus based on different natural mortality in the Yangtze River Estuary pre-and post-fishing ban

The natural mortality estimates were 0.52 and 0.78 for pre-and post-fishing ban, i.e. bold curves.
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Changes in life history traits and stock status of Collichthys lucidus in
the Yangtze River Estuary pre- and post-fishing ban
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1. College of Marine Living Resource Sciences and Management, Shanghai Ocean University, Shanghai 201306, China;
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Abstract: The ten-year fishing ban policy in the Yangtze River provides a key research opportunity to reveal the

adaptive response mechanisms of fish life history strategies to the lifting of fishing pressure. This study estimated
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the life history parameters of Collichthys Ilucidus using linear mixed-effects models, von Bertalanffy growth
equation, and length-converted catch curve, based on samples collected from the resource survey of the Yangtze
River Estuary in the pre- and post-fishing ban time periods (2017-2023). Spawning stock biomass per recruitment
models were then applied to estimate the stock status during pre-ban and post-ban period. Finally, short-term
changes were analyzed and summarized in the life history characteristics and stock status of C. lucidus after the
fishing ban. The results showed that the mean body length of the C. lucidus in the Yangtze River estuary increased
from 7.86 cm pre-fishing ban (2017-2020) to 9.22 cm post-ban (2021-2023), and the mean body mass increased
from 10.12 g to 16.19 g. The results of the optimal linear mixed-effects model indicated that the estimated value of
the growth parameter b for C. lucidus was 2.87, and that the estimated values of condition factor a for C. lucidus
were 2.32x10°-2.36x10* during 2017—2021, and then decreased to 2.14x107% in 2022 and 2023. Similarly, the

growth rate of C. lucidus estimated based on von Bertalanffy's growth equation increased from 0.17 (pre-fishing
ban) to 0.26 (post-fishing ban), and the infinite length of C. lucidus increased from 15.86 cm to 19.53 cm. The
total mortality coefficient of C. lucidus in the Yangtze River Estuary increased from 0.66 pre-fishing ban to 0.80
post-ban, which was mainly due to the increase of natural mortality coefficient (0.52 to 0.78) after the fishing ban.
Spawning stock biomass per recruitment for C. lucidus increased substantially from 0.45 pre-fishing ban to 14.66
post-ban. Before the fishing ban, its biological reference points (Fagy, Faoe) were 0.23 and 0.13 with
corresponding SSBPR values of 0.24 and 0.48, while post the fishing ban these reference points changed to 0.99
and 0.47 with SSBPR increased to 3.08 and 6.16, respectively. Sensitivity analysis showed that the SSBPR model
result were highly influenced by the estimation of natural mortality, and as the natural mortality coefficients
increased, the corresponding SSBPR,q, and SSBPRyg, both decreased gradually. The results of this study are
expected to provide an in-depth understanding of the resource dynamics of the C. /ucidus during post-fishing ban
period, and to provide support for the evaluation of the effectiveness of the fishing ban in the Yangtze River.

Key words: Yangtze River fishing ban; Collichthys lucidus; data-limited method; population dynamics
Corresponding author: MA Qiuyun. E-mail: qyma@shou.edu.cn
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