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Fig. 1 Von Bertalanffy growth curve of Larimichthys polyactis of the Southern Yellow Sea population
superimposed on length-frequency distribution (L-=32 cm; K=0.26/a) by ELEFAN I in 2018
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Fig. 2 The length-converted catch curve of Larimichthys
polyactis of the Southern Yellow Sea population
The yellow and black dots represented the natural logarithm of
number at each age, black dots were considered for calculating
total mortality, white dots were the backward extrapolation values
of the corresponding yellow dots.
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Tab.1 Fundamental information on the population biology of Larimichthys polyactis of the Southern Yellow Sea population
2% fhi it 2 fis 4
parameter estimated value parameter estimated value

ek L, 32 cm 50%IEPE L Lso (Lo) 13.75 cm
AERARK 0.26/a 25% R K Lo 12.85 cm
HIEHIIRAFERS ¢ -0.6326 a TS%EFEAR K Los 14.66 cm
TEAETFAT tmax 12a EOE i 2K Lo 19.2 cm
BEATIRZ 2.83/a IV A K Ly 13.45 cm
AL R HM 0.52/a KT R U A K i 3K L ] 54.80%
FEET- RS F 231/a proportion of the catch greater than the total length at maturity '
HilL I 4% E 082 SR 4 K 10 3K L 12.88%
B SRR Epax 0.67 proportion of the catch for optimum total length of the catch '
S5 P ER B 0.57 i 200 35 1 Ho £ 0.47%
B ST RE Eys 0.34 proportion of mega-spawners e

e Lo 51 A SCER[10]A9 K, L, B B 2 K.

Note: L,, was quoted from the body length in reference [10], and L,, had been converted to the total length.
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Fig. 3 Logistic selection curve for probability of capture of
Larimichthys polyactis of the Southern Yellow Sea population
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Fig. 4 Relative yield-per-recruit (Y'/R) and relative
biomass-per-recruit (B'/R) curves of Larimichthys polyactis
of the Southern Yellow Sea population

Yellow line represented relative yield at Enay; green line

represented relative yield at Eg ;; and red line
represented relative biomass at Eg s
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Fig. 5

Length frequency and Froese length-based size indicators (plotted) of Larimichthys polyactis

of the Southern Yellow Sea population
L indicated length at first maturity; Lo indicated length range where optimum yield could be obtained;
and Ly.x was maximum recorded size in present fish samples.
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Tab.2 Summary of von Bertalanffy growth parameters, mortality and exploitation rates of
Larimichthys polyactis in the Yellow Sea estimated by ELEFAN method

X 35§ WL K /em LK R gr/a BHEHIIRSE  patrZg WEBLT R AKKT R BT Sk

location [ K 4 /a t, /a'Z $/a'F ¥r/a'M KEE reference
Bk (1960) 34.21 0.26 -0.58 0.51 0.27 0.24 0.47 [19]
Yellow Sea
B KR (1985) 30.17 0.40 -0.37 1.80 1.47 0.33 0.81 [19]
Yellow Sea
itk (1998) 25.54 0.48 -0.30 2.84 2.45 0.39 0.86 [19]
Yellow Sea
B 6(2006) 22.647 0.39 -0.80 1.81 1.42 0.39 0.78 [18]
south Yellow Sea
Bk 5(2008) 27 0.45 -0.47 2.40 1.63 0.77 0.68 [16]
Yellow Sea
e 2
BT (2018) 29.26 0.26 -0.63 2.83 231 0.52 0.82 AT
south Yellow Sea this study
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Population dynamics and exploitation patterns of small yellow croaker
(Larimichthys polyactis) in the Southern Yellow Sea
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Abstract: Small yellow croaker (Larimichthys polyactis) plays an important role in marine fisheries in China.
However, information on the population dynamics and exploitation patterns of L. polyactis is required to enable its
sustainable management. The present study aimed to generate essential biological parameters that affect the
growth, mortality, and stock status of L. polyactis using length-frequency data collected from the Southern Yellow
Sea in 2018. The total mortality coefficient (Z) was derived from the length-converted catch curve. Further,
biological reference points were predicted from yield- and biomass-per-recruit analyses. The exploitation patterns
of L. polyactis were also evaluated using size-based indicators. The following growth parameters of the von
Bertalanffy growth equation were estimated: BL.=29.26 cm, K=0.26/a, and t,=—0.6326 a. The total mortality (Z),

natural mortality (M), and fishing mortality (F) rates were 2.83, 0.52, and 2.31 per year, respectively. The current
fishery exploitation rate (E=0.82) was higher than the estimated biological reference points (E,.,=0.57),
confirming the over-exploitation of L. polyactis in the Southern Yellow Sea. Size indicators of the catches further
revealed that 45.18% of the catches were harvested before sexual maturity was achieved, with mega-spawners
comprising only 0.47%. This finding indicates that the stock suffered both from growth overfishing and
recruitment overfishing. Based on the Logistic selection model, the estimated total length with a 50% probability
of capture was 13.75 cm. For the effective and sustainable management of fisheries, fish size at first capture (L.)
must be increased to achieve the optimal capture total length (L,,=19.2 cm).
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