Bull. Korean Fish. Soc., 10(2), 137—143, 1977, Wkag, 10(2),137—143,1977

AR REWERA A RS

HesE sk Jrik
£ 7/ 2

ESTIMATION OF THE SURVIVAL RATE IN FISH POPULATION FROM
THE LENGTH COMPOSITION AND THE GROWTH EQUATION

Sang Taek SHIN*

A study has been made to find out a new method of calculating the survival rate of a fish
population from length composition and growth equation.
1. In the steady state of the fish population, let the total mortality rate be z, the age of
complete recruitment a, and the number of x year class N,. Then we obtain
Nx=Na exp {—z(x—a)}

Let the oldest age in the catch be b, the average age between the age of complete recruitment
and the oldest age in the catch Ur. Then we have

= ozbexp {—2(b—a)} , 1 . et e ebtens
R e W

and then let & be infinite. Then we obtain

1
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2. Calculating numerical value of Ur from age comﬁosition table and growth equation and
substitute in (1) or (2) for it, we may obtain the value of z and ¢~*,

3. This method is applied to a case of yellow croaker in the Yellow Sea and the East China Sea.
The results are as follows:

Total mortality rate . 0. 82595
Survival rate 0, 43782
95 percent confidence interval 0. 43767 —0, 43797
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Table 1. Probability distribution by year and body length classes

Year class Numb

Body p \}gnher
length X, Xy vevemrerereraeseronaivenecnns X eveernersoeniinnienianionns X, ° 1_5 es
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Table 2. Frequency of body length by year

o o

classes of yellow croaker in 1971

Year class

Body

length 25 35 45 55 6.5

(cm)
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 55 26 2 0
24,5 10 58 11 1
25.5 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
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Table 3. Body length composition

Body No.of fish Moving average
length by 3 point ge
_U) _em (N1 (x)

10.5 450, 805

1.5 1,753, 840

12.5 3,415,990

13.5 5,254,721

14.5 6,702,854 6,332,444  0.887452
15,5 7,039,748 6,603, 299 0. 948656
16.5 6,067,285 5,840,827  1.058673
175 4,415,449 4,518,144  1,430977
18.5 3,071,607 3,155,433 1. 818022
19.5 1,979,154 2,259,157  2.221023
20,5 1,736,619 1,915,698 2. 641352
21.5 2,011,321 1,936,074 3. 030566
22.5 2,040, 282 1,898,875 3. 540443
23.5 1,645,023 1,611,871 4, 023023
24.5 1,150, 308 1,159, 120 4, 530665
25.6 682, 029 720, 608 5. 056114
26.5- 327, 687 399, 814 5. 632595
27.5 189, 725 224,915 6. 233929
28.5 157, 333 155, 506 6. 874694
29.5 119, 460 118, 561 7. 560395
30.5 78, 891 81, 536 8. 297852
31.5 46, 236 47,898 4, 095503
32.5 18, 548 26, 554 9, 564057
33.5 14, 858 16, 248 10. 9173359
34.5 15, 337 14, 745 11. 000000
35.5 14, 041 13, 824 11. 000000
36.5 12,095 11,799 11, 000000
37.5 9, 250 9,239 11, 000000
38.5 6, 362 6, 550 11, 500000
39.5 4,027 3,979 11. 500000
40.5 1, 547 —

Total 39,092,118
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Table 4. Calculated probability distribution by year class and length
Body Year class N{?éhgg
_ Length(em) 0.5 L5 2.5 3.5 4.5 5.5 6.5 7.5
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 0.32651 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 0.08435 1, 898, 875
23.5 0.22573 0.24262 0.01863 1,611, 871
24.5 0.03801 0.33242 0.12743 1,159,120
23.5 0.22385 0,24968 0.07523 720, 008
25.5 0. 06576 0.28810 0.17057 0.05427 399, 814
Pody o Nopedt
_Length(enr) __ 55 65 7.5 8.5 9.5 10.5 11.5
27,5 0.19435 0.24901  0.12400 0.05135 0.09938 224,915
28.5 0.07180 0.24121 0.20190 0.10505 0.03253 0. 02340 0. 01093 153, 505
29.5 0.15505 0.22790 0.16685 0.09715 0. 05709 0. 03750 118, 561
30.5 0.05879 0.19074 0.199!9 0.1423 0. 09295 0. 05433 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 0. 12232 28, 554
33.5 0.07556  0.14039 0. 15628 0. 14005 16,248
34,5 0.02246 0. 09500 0. 13799 0. 13728 14,745
35.5 0. 05091 0. 09870 0. 12380 13,821
36.5 0. 00788 0. 06195 0. 09593 11,799
37.5 0. 03205 0. 06811 9. 239
38.5 0. 04156 ¢, 550
39.5 0. 01420 3,979
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Means(z) of body length by Table 2 and estimates

(») of body length by growth curve(5)

Year class
Body 0.5] 1.5 2.5 3.5 4.5 5.5‘ 6.5 7.5' 8.5 9.5 10.5[11.5
__length (em)
4 ‘ 20. 18] 22,31} 24, 57I 248, 23I 27. ‘)"}!l — — — -
" } 17. 08' 20, 17} 22. 411 24, 4 1’ 23, 27' 27. 92; 29, 41} 30. 76' 31.98 33.07] 3103
Table 6. Age and body length of yellow croacker
Age(yrs)
class
0.5 1.5 2.5 35 45 55 65 7.5 85 9.5 10.5 11,5
Body .
length(em)
Observed length — 17.51 20.32 22,77 24.87 26,63 28.61 30.8G 32.04 33.33 3104 —_
8.05 17.60 20, 44 22.95 25,17 27,14 28.90 30.45 31.81 33.05 34.15 35.12

Calculated length
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