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Preliminary Study on Age Structure and Growth Characteristics of

Cottus poecilopus Heckel in Liaoning Province
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Abstract: To investigate the age structure and growth characteristics of Cotius poecilopus Heckel in Liaoning Province,
a total of 715 specimens were collected from the Suzi River (SZH) , Pushi River (PSH), and Taizi River (TZH) during
October-November 2024 and April-May 2025. Sagittal otoliths were used as the primary material for age determination. The
results showed that the standard length of females ranged from 52.00 mm to 121.50 mm, with body mass ranging from 2.65 g
to 30.37 g;for males,the standard length ranged from 54.50 mm to 136.00 mm,and body mass ranged from 2.71 g to 47.60
g. The age span of both sexes was 1-5 years. The length-weight relationship was expressed as W, =8.520x10°L**"(R* =
0.898,n=715). The von Bertalanffy growth function was applied to estimate growth parameters ,including asymptotic length
(L,, )and asymptotic weight( W_ ) were 148.50 mm and 72.34 ¢ for females, 134.20 mm and 54.67 g for males ,respectively;
the growth coefficient(k)was 0.352 for females and 0.418 for males ;the theoretical age at zero length(¢,)was —0.156 years
for females and —0.124 years for males. Based on the growth acceleration equation, the inflection point ages were
approximately 3.01 years for females and 2.59 years for males, corresponding to lengths of 99.80 mm and 91.10 mm, and
body masses of 21.37 g and 16.22 g, respectively. In conclusion, Cottus poecilopus Heckel in Liaoning Province exhibits a
simple age structure and rapid growth,characteristic of a small-sized fish species.
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Fig. 1 Sampling sites of Cottus poecilopus Heckel
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Fig. 2 Sexual identification of Cottus poecilopus Heckel
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Fig. 4 Body length and body mass distribution of Cottus poecilopus Heckel
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Fig.5 Body length frequency distribution of Cottus poecilopus Heckel in different geographic populations
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Fig. 6 Distribution of body mass groups of Cottus poecilopus Heckel in different geographic populations
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Fig.7 Age structure comparison between female and Fig. 8 Scatter diagram of body length and body mass

male Cottus poecilopus Heckel
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Fig. 9 Scatter plot of the relationship between body length and body mass across different geographical population
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Fig. 10 Scatter plot of the relationship between otolith radius and body length of Cottus poecilopus Heckel
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Table 1 Back-calculated body length for female Cottus poecilopus Heckel

WS ¥t /ind. L,/mm L,/mm Ly/mm L,/mm Ls/mm
1 9 29.20
2 54 44.30 40.20
3 90 49.70 65.50 60.20
4 10 49.90 67.80 81.90 70.90
5 6 55.70 69.80 86.30 103.00 107.20
SH{E 45.76 60.82 76.13 86.95 107.20
S 60.40 67.20 80.80 89.0 114.00
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Table 2 Back-calculated body length for male Cotfus poecilopus Heckel

AR ¥im/ind. L,;/mm L,/mm Ly/mm Ly/mm Ls/mm
1 10 26.00
2 18 44.00 41.50
3 49 48.50 64.70 56.80
4 14 52.80 70.40 84.90 70.00
5 11 48.80 69.70 86.70 101.70 104.50
FHE 44.02 61.58 66.13 85.85 104.50
S 57.40 66.70 79.40 98.30 108.00
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body length of female Cottus poecilopus Heckel body length of male Cottus poecilopus Heckel
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Fig. 13 Growth rate and growth acceleration of body mass and body length of Cottus poecilopus Heckel
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Table 4 Selection of age determination material for different fish species
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Table 5 Comparative analysis of growth parameters among congeneric fish species
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