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This paper deals with the estimation of population ecological parameters, including

growth parameters, survival rates, instantaneous coefficient of natural mortality and age at

first capture, of the small yellow croaker, Pseudosciaena polyactis in Korean waters, which

determine fluctuations in stock abundance. For describing the growth of the small yellow

croaker, von Bertalanffy growth equation was recommended for the purpose of stock
assessment, although the Gompertz model yielded the closest fit. The survival rate (S)
of the croaker was estimated to be 0.219 (variance =0.0000262), and the instantaneous
coefficient of natural mortality (M) was 04 year . From the estimates of S and M, the

instantaneous coefficient of fishing mortality (F) was calculated to be 1.11 year™

! implying

an impact from fishing three times that of natural mortality. Finally, the age at first capture

(t.) was estimated to be 0.602.
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Fig. 1. Annual catches of small vyellow croaker,
Pseudosciaena polyactis, off Korea from 1926 to

1988.
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Table 1.

Total length at age of the small yellow
croaker off Korea
Age(year) Total length{em)

1 12.45
2 18.83
3 23.74

4 27.46
5 30.21

6 32.17
7 3349

8 34.29

9 34.66

10 34.74

11 34.82
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Fig. 2. Flowchart for estimating catch in number at

age of small yellow croaker.

Table 2. Age composition of the small yellow croaker
population derived from the Korean large
trawl fishery, 1986~1988

Age 1986 1987  19gg  Combined
0 5468 4536 4713 4,906
1 3983 3960 3745 3,896
2 461 1315 1283 1,020
3 68 159 209 45
4 12 22 35 23
5 3 5 9 6
6 1 2 3 2
7 1 1 1 1
8 04 03 1 1
9 03 01 03 0

10 02 003 01 0
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Table 3.

Catch in number at length of the small yellow
croaker by the Korean large trawl fishery,
1986~1988

Catch in number by year

Length Combined
1986 1987 1988 mean
10 559,400 724,454 709,650 664,501
11 2,103,600 2,632,896 2494356 2,410,284
12 4509400 5330242 5139447 4,993,030
13 7,152,800 8276470 8,011,248 7,813,506
1«4 9,404,200 10,652,622 10,348,140 10,134,987
15 10,093,000 11,244,120 10,941,966 10,759,695
16 8,818,100 9,683283 9413821 9,305,068
17 6,291,800 6,967,222 6,802,061 6,687,028
18 3837800 4,848,693 4,686,107 4,457,533
19 1,693,000 3,168,805 2,969,105 2,610,303
20 826,700 2983915 2,729,329 2,179,981
21 858400 3,594,655 3,294,107 2,582,387
22 887,500 3,660,809 3,383,561 2,643,957
23 750,300 2957408 2,830,648 2,179,452
24 539,200 2,014,528 2,031,534 1,528,421
25 331,600 1,123,684 1,246,658 900,647
26 163,100 414,531 627,077 401,569
27 59,800 152,558 254,062 155473
28 42,900 114,968 187,866 115,245
29 32,000 84,816 139,334 85,383
30 20,700 53,192 88,265 54,052
31 11,500 27,191 46,638 28,443
32 3,900 5927 11,154 6,994
33 3,100 3,772 7,750 4874
H 3,400 3,882 7,981 5,088
35 3,100 3,610 7414 4,708
36 2,500 3,016 6,167 3,894
37 2,100 2,278 4,640 3,006
38 1,500 1,538 3,092 2,043
39 800 951 1,887 1,213
40 400 308 521 410
41 0 8 19 9

Table 4. Results of parameter estimations by different

methods for estimating von Bertalanffy
growth equation of the small yellow croaker

off Korea
Method of parameter estimation
Parameters -
Walford Bertalanffy ~ Nonlinear
Leo 36.17 35.10 36.09
K 0.331 0478 0.345
to -0.239 0492 -0.189
R? 0.998 0.998 0.998
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Fig.
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3. von Bertalanffy growth cruve estimated by
Walford method of small yellow croaker off

Korea.
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4. Robertson growth curve estimated by von
Bertalanffy method of small yellow croaker off
Korea.

Table 5. Results of parameter estimations by different methods for estimating Robertson growth equation of the

small yellow croaker off Korea

Method of parameter estimation

Parameters
Bertalanffy Morisita Difference Eberhardt Zhang
Loo 34.95 34.94 34.20 34.63 34.54
K 0.6310 0.6854 0.6954 0.6752 0.6731
a 3.3092 1.2555 1.2359 1.2246 1.2144
R? 0.996 0.989 0.940 0.986 0.975
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Table 6. Results of parameter estimations by different
methods for estimating Gompertz growth
equation of the small yellow croaker off Ko-
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Method of parameter estimation

Parameters .
Bertalanffy  Linearization Zhang
Loo 3499 3513 3515
K 0.5631 04950 0.4808
a 2.0707 1.7034 1.6573
R? 0.993 0.999 0.997
504
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Fig. 5. Gompertz growth curve estimated by
linearization method of small yellow croaker off
Korea.
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Fig. 6. Generalized Richards growth curve estimated

by Ebert method of small yellow croaker off
Korea.
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Table 7. Estimates of survival rates of the small yellow
croaker off Korea, using mean age composi-
tion for three years by six different methods

Methods S Var (S)
Catch-curve 0.31433 0.004855
Jackson 0.23512 NA
Heincke 0.23511 0.0000353
Average age 0.21859 NA
Chapman and Robson 021862  0.0000262
Beverton and Holt 0.23461 NA

* NA represents not available
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Table 8. Estimated instantaneous coefficients of natu-
ral mortality (M) of the small yellow croaker
by two methods and their input data.

Estimates

Method of M Input data

Alverson and Carney 0.394 K=0.3313/year
tmn =10 years

Pauly 0.408 Loo=236.17 cm
K=0.3313/year
T=10 ¢

Schooling stock
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Fig. 7. Growth curve by seasonally varying model of
small yellow croaker off Korea.
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Fig. 8. Estimation of the selection give of small yellow croaker from a length converted catch curve analysis using

Pauly method.
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