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Abstract

A methodology for determining age by otolith of small yellow croaker, Pseudosciaena
polyactis Bleeker, was developed. A thin section method was chosen to be suitable for age
determination because the otolith had a three-dimensional shape and thus it was not possible
to read the otolith rings on the surface. The clear rings were identified on the vertical-axis
cross-sectioned otoliths. The total length-total weight relationship and the growth parameters
were estimated with error structure to endow with accuracy. In the relationship between total
length and total weight, a multiplicative error structure was assumed because variability in
growth increased as a function of the length, and the estimated equation was W =0.0049L3%5,
The variability in growth was constant as a function of the age, revealing an additive error
structure. The von Bertalanffy growth parameters were obtained from a nonlinear regression
as Lo=37.11cm, K=0.20/yr and t;= - 1.88.
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Table 1. Sampling month, number of specimen, ranges of total length and body weight of small yellow
croaker, Pseudosciaena polyactis Bleeker used in this study

Year month No. of specimen Average length (cm) Range of length (cm) Average weight(g) Range of weight(g)

1996  Oct. 171 23.8 17.2~33.3 152.8 16.2~412.6
1997  Feb. 70 17.8 12.0~-22.2 51.0 11.8~ 975
Mar. 72 25.5 21.0~28.5 170.4 116.1~271.5

May 100 23.8 17.7~32.4 133.0 44.4~-369.2

Jun. 112 18.4 13.8~25.6 60.5 19.6~123.5

Jul. 112 21.2 16.0~29.5 102.5 41.6~240.8

Aug. 113 21.0 15.0~28.0 98.6 43.6~347.7

Nov. 113 20.0 11.7~27.0 87.1 14.4~204.4

2000 Jan. 85 22.1 20.0~24.5 95.1 63.7~140.2
Total 948 21.5 12.0~33.3 105.7 11.8~412.6
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Fig. 1. Map showing the sampling site.
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Fig. 2. Procedure of cutting of the small yellow
croaker otolith for thin section (A : extract-
ing, B : molding, C : cutting).
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Fig. 3. Photograph of the small yellow croaker,
Pseudosciaena polyactis Bleeker otolith by
cutting dimension (A : vertical, B : trans-
verse, C : oblique, TL = 324mm).
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Fig. 5. Three growth axes for radius measure-
ments taken from the small yellow croaker,
Pseudosciaena polyactis Bleeker otolith
(TL = 333mm).

Fig.6. Number of the small yellow croaker,
Pseudosciaena polyactis Bleeker otolith
ring by size.

2 A4 34 (Fig. 5).

Fig. 6 o}2}e] 715 ¢ vy o2 AFAE S
Fig. 4. Photograph of the small yellow croaker, AAE ZZE7]) o)) ZF A8 FRS BHoFE
Pseudosciaena polyactis Bleeker otolith by t}.

each cutting dimension (A : vertical, TL=
293mm, B : transverse, TL=324mm, C :
oblique, TL = 2905mm).
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Fig. 7. Relationship between otolith radius and ring radius of the small yellow croaker, Pseudosciaena

polyactis Bleeker in Korean waters.
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the small yellow croaker, Pseudosciaena
polyactis Bleeker in Korean waters.
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Fig. 9a. Relationship between total length and
total weight of the small yellow croaker,
Pseudosciaena polyactis Bleeker in
Korean waters.
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Fig. 9b. Relationship between total length and
standard deviation(SD) of total weight of
the small yellow croaker, Pseudosciaena
polyactis Bleeker in Korean waters.
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Table 2. Regression statistics for the relationship
between total length and total weight of
small yellow croaker, Pseudosciaena
polyactis Bleeker in Korean waters

Statistics Value
In £ SE -5.3229+0.0750
95 % CI for In a (-5.4730, —5.1729)
B+SE 3.2153+£0.0245
95% CI for b (3.1663, 3.2643)
a=exp(ln a) 0.00488
95% CI for a (0.00420, 0.00567)
n 989
R? 0.9482
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Fig.10. The von Bertalanffy growth curve
estimated by non-linear regression
method of the small yellow croaker,
Pseudosciaena polyactis Bleeker in
Korean waters.
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Table 3. Estimated parameters of von Bertalanffy
growth equation of the small yellow
croaker, Pseudosciaena polyactis Bleeker
in Korean waters

Method of parameter estimation

Parameters
Walford Non-linear
Lo 36.89 cm 37.11cm
K 0.2148/yr 0.2010/yr
to -1.5967 —1.8826
n 7 948
R? 0.9952 0.8073
40
Bae (1960) —»
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=]
=
©
o
o
=
%]
£

Age (year)

Fig. 11. The comparison of growth curves between
this study and previous studies.
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Appendix 1. Age-length key of small yellow croaker, Pseudosciaena polyactis in Korean waters by number

Age

Length interval(cm) Combined
2 3 4 5 6 7 8 9 10 11
11~11.9 3 3
12~12.9 9 9
13~13.9 17 17
14~14.9 26 1 27
15~15.9 21 2 23
16~16.9 21 13 34
17~17.9 32 24 56
18~18.9 37 51 1 ) 89
19~19.9 11 43 4 ' 58
20~20.9 4 80 15 99
21~21.9 1 55 18 74
22229 44 49 1 94
23~-23.9 21 56 9 86
24249 5 59 18 1 83
25~25.9 22 35 3 60
26~26.9 1 8 27 5 41
27~27.9 2 17 19 2 40
28~28.9 6 14 4 24
29~29.9 3 9 4 16
30~30.9 3 4 2 ]
31~31.9 1 1 2
32~32.9 1 1 1 3
33~33.9 1 1
Sum 182 340 234 116 54 15 4 1 1 0 1 948

Appendix 2. Age-length key of small yellow croaker, Pseudosciaena polyactis in Korean waters by percentage

Length interval(cm) Age Combined
1 2 3 4 5 6 7 8 9 10 11
11~11.9 1.6 0.3
12~12.9 4.9 0.9
13~13.9 9.3 1.8
14~14.9 14.3 0.3 2.8
15~15.9 11.5 0.6 24
16~16.9 11.5 3.8 3.6
17~17.9 17.6 7.1 5.9
18~18.9 203 150 04 9.4
19~19.9 6.0 126 1.7 6.1
20~20.9 2.2 235 6.4 10.4
21~219 0.5 16.2 7.7 7.8
22~22.9 129 209 09 9.9
23~23.9 6.2 239 78 9.1
24~249 1.5 252 155 1.9 8.8
25~25.9 94 302 56 6.3
26~26.9 0.3 34 233 93 4.3
27~279 09 147 352 133 4.2
28~28.9 52 259 26.7 2.5
29~29.9 2.6 16.7 26.7 1.7
30~30.9 56 26.7 500 0.9
31~31.9 6.7 25.0 0.2
32~32.9 25.0 100 100 0.3
33~33.9 100 0.1
Sum 100 100 100 100 100 100 100 100 100 100 100 100
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Appendix 3. Total length (cm) by ages of the small yellow croaker, Pseudosciaena polyactis Bleeker in Korean waters

Age
Author Remark
0 1 2 3 4 5 6 7 8 9 10 11
Bae (1960) 16.7 222 261 295 322 349 373 395 used scale,
back-calculated
Ikeda (1964) 135 195 230 255 27.0 284 29.1 296
Jung (1970) 15,7 224 258 286 30.6 31.8 327 334 "
Hwang - Choi (1980) 149 209 252 283 305 321 333 34.1 347 351 354
used otolith,
This study 140 16.1 205 233 258 27.8 28.8 31.2 (32.2)*(33.3) (31.8) observed

mean length

*( ) represents a case of only one specimen
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