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APPROXIMATE ESTIMATION OF THE SURVIVAL RATE IN
FISH POPULATION UTILIZING THE LENGTH COMPOSITION

Sang Taek SHIN*

A trial has been made to find out a new method of calculating the survival rate of a fish Popul

ation utilizing the length composition data and the characteristics of the frequency curve of the

length which usually is normal distribution curve.

In this paper, a stochastic method is introduced and applied to calculate the survival rate of yellow

croaker caught by Korean trawlers in the Yellow Sea and the East China Sea in 1971,

are as follows:
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Fig. 1, Frequency curve of body length.
I; Body length
x; Year classes
fx;(1); Frequency (Number of fishes).
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Table 1. Probability distribution by year and body length classes
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Table 2. Frequency of body length by year
classes of Yellow Croaker in 1971

Year
Body 2.5 35 45 55 6.5
length
(em)
18.5 5
19.5 30 4
20.5 24 21
21.5 10 65 2
22,5 2 88 7 1 0
23.5 1 35 26 2 0
24.5 10 58 11 1
29.5 2 30 40 5
26.5 6 48 15
27.5 1 22 20
28.5 1 5 25
29.5 0 10
30.5 0 8
31.5 1 1
32.5 1
Total 72 245 129 130 88
Table 3. Calculated result for x2—test
Item Classes
Age 25 35 45 55 6.5
X2 4.16621 1.29893 3.17875 3. 45562 4. 70003
Pt 1 2 2 2 3
X001 6.63 9.21 9.21 9.21 11.34
X%.05 3.84 5.99 5.99 5.99 7.81
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Table 4. Calculated ¥ and $2 of year classes by table 2, estimate of u and o2 by trend line

t n x s? a o? '
0.5 14, 92612 0. 51059 0. 71455
1.5 17. 68124 0. 65489 0. 80925
2.5 72 20. 18056 0. 96722 20. 16849 0. 83998 0. 91650
3.5 245 22. 34490 1. 19217 22.41392 1. 07739 1. 03797
4.5 129 24. 56977 1. 02601 24. 44105 1. 38189 1.17553
5.5 130 26. 23077 1. 35056 26. 27109 1.77244 1. 33133
6.5 88 27. 93182 3. 15434 27. 92321 2.27339 1. 50777
7.5 29. 41471 2.91591 1. 70760
8.5 30. 76119 3. 74002 1. 93391
9.5 31. 97677 4. 79705 2, 19021

10.5 33.07416 6. 15283 2. 48048
11.5 34, 06487 7.89178 2. 80923

t; Year classes.
n; Number of fishes.

%; Unbiased estimae of means of body length by table 2.
u; Estimate of means of body lenth by the trend line.

s2; Unbiased estimate of variance by table 2,
o2; Estimate of variance by the trend line.

Table 5. Calculated result for test using normal distribution and x2 distribution

Item Classes

Age 2.5 3.5 4.5 5.5 6.5
1E-ul/ 0.11175 1. 04087 1. 24367 0. 34529 0. 05357
t 0.05 1.96 1.96 1.96 1.96 1.96
—'ffzz— 82.9 271. 1 95. 8 99.1 122.1

X2 0.025 96. 2 293. 1 163.5 163.9 116.0

X 0.005 105. 4 299. 7 283.7 284.7 125.9
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Table 6. Calculated probability distribution by year and length classes

Body Year 0.5 1.5 2.5 3.5 45 5.5 6.5 7.5 %Ifsh:sf

Length(em)
16.5 0.04181 0.17545 5, 840, 827
17.5 0.45128 4,518, 144
18.5 0.29672 0.07704 3,155,433
19.5 0.02655 0.32654 2, 269, 157
20.5 0. 39001 0. 06191 1,915,698
21.5 0.15641 0. 25767 1,936,074
22.5 0.36768 (.08435 1,898, 875
23.5 0.22473 0.24262 0.01863 1,611,871
24.5 0.03801 0.33242 0.12743 1,159,120
25.5 0.22385 0.24968 0.07526 720, 008
26. 5 0.06676 0.28810 0.17067 0.05427 399,814

Year

Body 5.5 6.5 7.5 8.5 9.5 10.5 11.5 No. of

Length(em) ishes
27.5 0.19436  0.24901 0.12400 0.05135 0.00938 224,915
28.5 0.07180 0.24121 0.20190 0.10506 0.05253 0.02540 0.01093 155, 506
29.5 0.15506 0.22790 0.16686 0.09715 0.05709 0. 03760 118,561
30.5 0.05879 0.19074 0.19949 0.14230 0.09296 0.06433 81,536
31.5 0.11067 0.19115 0.17760 0.13315 0. 09179 47,898
32.5 0.04052 0.13807 0.17683 9.15443 (.12232 26,554
33.5 0.07556  0.14039 0.15628 Q. 14005 16,248
34.5 0.02246 0.09500 0.13799 0.13728 14,745
35.5 0.05091 0.09870 0.12560 13,824
36.5 0.00788 0.06195 0.09593 11,799
7.5 0.03205  0.06841 9,239
38.5 0. 04156 6, 550
39.5 0. 01420 3,979

0 FHorstodl EHMAE 5% EEMAR et 1975), L5gAA 11542k FH4Eshel ok,
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I(19.5) " 0.02655N(x, 5)+0. 32654N(x, s)exp(—2) 2,260, 157 =1 39058:reessevmerseccnrencnaces &
1(19.5) _ 0. 02655N(x,, 5)+0. 32654N(x, pexp(—Z) 2,269,157

1(20.5) " 0.39001N(x, pexp(—2Z)+0. 06191N(x, )exp(—2Z) 1,915, 6o5 " = I 18451 eeeveevens ®’
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(38.5) _ 0.04156NCx, Jexp(—107) _ 6,550 _
TI(39.5) ~ 0.01420N(x, syexp(—10Z) ~ 3,975 =L 64656
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