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Researching and estimating the ecological characteristics of target fish species is crucial for fisheries resource management.
The results of these estimates significantly influence stock assessments and management reference points such as size limit
and closed seasons. Recently, ecological characteristics have been changing due to overfishing, climate change, and marine
pollution, making continuous estimation and monitoring essential. This study analyzed the ecological changes in small yellow
croaker (Larimichthys polyactis) resources in Korea over 24 years (2000-2023) using biological data (growth and gonad
traits). By estimating the annual length-weight relationship and length at maturity (L50 and L95), we interpreted the numerical
trends of early maturation due to resource depletion. The parameter b of the length-weight relationship, indicating the nutritional
status of the resources, showed a slight increase over the years, suggesting relatively good nutritional status (b > 3.0) during
most periods. Trend analysis between length at maturity and biomass indicated that as biomass decreased, maturity length

also decreased.
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Table 1. Length-weight relationship parameters and R’ score for small yellow croaker in Korea over years (2000-2023)

YVear Female Male Combined
a b R2 a b R2 a b R2

2000 1.93x10™ 3.17 9.13x10"  2.03x10™ 3.02 8.75x10™! 1.93x10™ 3.16 9.10x10™
2001 1.83x10™ 3.29 9.51x10™ 1.76x10™ 3.36 9.66x10™" 1.80x10™ 3.32 9.57x10™
2002 1.89x10™ 3.23 9.56x10"  2.09x10" 3.00 9.08x10™ 1.94x10™ 3.17 9.46x10™
2003 1.82x10™ 3.33 9.13x10™ 1.72x10™ 3.47 9.24x10™ 1.80x10™ 3.35 9.17x10™
2004 2.07x10™ 3.05 7.93x10"  2.15x10" 2.95 7.83x10"  2.06x10" 3.06 7.96x10™
2005 2.19x10™ 2.96 9.28x10"  2.19x10 2.95 8.91x10"  2.16x10™ 2.99 9.25x10™
2006 2.07x10™ 3.03 8.94x10"  2.03x10 3.06 8.69x10"  2.04x10 3.06 8.95x107!
2007 2.14x10™ 2.99 9.74x10"  2.11x10" 3.01 9.52x10"  2.13x10"! 3.00 9.70x10™
2008 1.78x10™" 3.36 9.41x10™ 1.80x107 3.34 9.35x10™ 1.79x10™ 3.36 9.42x10™
2009 1.92x10™ 3.19 9.54x10™" 1.81x10™ 3.30 9.15x10™ 1.88x10™ 3.22 9.49x10™!
2010 1.86x10™ 3.27 9.46x10™" 1.86x10™ 3.26 9.34x10™ 1.85x10™ 3.27 9.45x10™!
2011 1.85x10™! 3.29 9.14x10™ 1.86x10™! 3.26 8.72x107! 1.84x107" 3.29 9.08x10!
2012 1.83x10™ 331 9.57x10™! 1.83x10™ 3.29 9.28x10™ 1.82x107 3.33 9.55x10!
2013 1.81x10™ 3.34 9.40x10"  2.01x10" 3.07 8.45x107! 1.83x107! 3.31 9.30x10!
2014 1.86x10™ 3.27 9.22x10™! 1.76x10"! 3.39 8.79x10! 1.82x107! 3.32 9.18x10!
2015 2.03x107! 3.11 9.65x10"  2.10x10™ 3.01 9.57x10"  2.03x10’! 3.10 9.64x10!
2016 1.91x10™ 3.22 9.64x10™! 1.92x10! 3.19 9.44x10™! 1.91x10™ 3.22 9.59x10!
2017 1.95x107! 3.19 9.61x10™ 1.96x10! 3.16 9.27x10™! 1.94x10! 3.20 9.57x10™!
2018 2.14x10™ 2.97 9.30x10"  2.06x10"! 3.03 8.95x107  2.11x10™ 3.00 9.24x107"
2019 1.79x107! 3.35 9.67x10™! 1.84x10" 3.25 9.45x10™! 1.79x107! 3.35 9.64x10"
2020 1.82x107" 3.31 9.65x10™" 1.85x107" 3.26 9.30x10™" 1.82x107! 3.30 9.62x10™
2021 1.72x10" 3.44 9.74x10™! 1.66x10™ 3.54 9.60x10™! 1.71x10™ 3.47 9.73x10™!
2022 1.78x10"! 3.38 9.82x10"  1.80x10" 3.31 9.39x10"  1.77x10" 3.39 9.80x10™!
2023 1.76x10™! 3.38 9.84x10"  1.80x10" 3.31 9.68x10"  1.76x10" 3.38 9.82x10™!
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Fig. 1. Fitted linear regression model for length-weight relationship and the used sample size for small yellow croaker

in Korea over years (2000-2023).
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Fig. 2. Maturity ogives over years for female small yellow croaker in Korea. The grey shaded area show bootstrapping
95% confidence intervals for length at specific mature proportion. The blue and red dotted lines indicate 50% and 95%

length at maturity, respectively.
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Table 2. Estimated 50% and 95% length at maturity and confidence intervals for small yellow croaker in Korea over
years (2000-2023)

Year 50% length at maturity (L50) 95% length at maturity (L95)
¢ Lower 95% CI Mean Upper 95% CI Lower 95% CI Mean Upper 95% CI
2000 13.6 18.2 19.1 18.0 20.6 21.9
2001 19.1 19.5 19.8 19.5 21.2 22.5
2002 18.2 19.0 19.9 20.4 219 235
2007 14.9 16.3 17.0 16.8 17.9 18.4
2008 17.2 17.6 18.0 21.7 22.5 234
2009 12.7 15.2 16.4 21.3 23.6 26.6
2010 14.2 153 16.3 15.5 18.4 19.5
2016 14.3 14.7 14.9 14.4 14.7 14.9
2018 15.1 15.9 16.3 17.1 18.2 19.5
2019 14.7 15.1 15.5 15.8 16.6 17.2
2021 13.3 152 16.4 17.6 18.9 19.8
2022 6.1 13.5 16.1 17.1 18.9 20.9
50-577709] WgIR 2 Aol wol HEOAampling  THE A3l WA gl Aze) Frsllw
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Fig. 3. Comparison of changes in annual biomass and length at maturity (L50 and L95) for small yellow croaker in
Korea over years (2000-2023).
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