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Estimation of recruitment and stock of pond-smelt in Lake Kasumigaura for 1990-1992

Takachi

Abstract

This paper estimates number of recruitment at
Jul., the first capture for pond-smelt and stock at
Dec., the end of fishing season for 1990 and 1992.
From the results, recruitment is estimated as

105.2%10% to 158.2%10° ind. and stock as 2.98%

10 to 5.25%10° ind., And relationship among the
number of recruitment, stock, annual yield of pond-
smelt and CPUE of catch by set—net in the spawnig

season were significant. (p<0.01)
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Table.1 Monthly variation of catch and fishing effort with each gear

K1 AAREINVHHFREEDOES

TOTAL
YEAR MONTH CATCH TRAWL GORO HARI OTHERS TR-X GORO-X HARI-X
(t) (t) (t) (t) (t) (days) (days) (days)
1990 1 0.3 0.0 0.0 0.3 0.0 0 8 163
2 0.0 0.0 0.0 0.0 0.0 0 0 107
3 0.7 0.0 0.0 0.7 0.0 0 18 403
4 0.0 0.0 0.0 0.0 0.0 0 15 1631
5 0.1 0.0 0.0 0.1 0.0 0 432 2457
6 1.9 0.0 1.3 0.6 0.0 0 2506 3188
7 98. 4 84.6 1.3 12. 2 0.3 2094 2282 3945
8 102. 6 99.1 0.0 3.3 0.2 4846 507 4010
9 43. 4 40. 3 2.0 1.0 0.2 4231 670 3720
10 32.7 30.5 1.4 0.7 0.1 4559 705 2792
11 19.8 19. 1 0.0 0.6 0.1 4418 179 2053
12 12.0 11.3 0.0 0.6 0.1 1678 99 972
1991 1 0.7 0.0 0.0 0.7 0.0 0 22 386
2 0.2 0.0 0.0 0.0 0.1 0 15 67
3 0.4 0.0 0.0 0.4 0.0 0 31 564
4 0.0 0.0 0.0 0.0 0.0 0 81 1210
5 0.5 0.0 0.5 0.0 0.0 0 1146 2116
6 10. 6 0.0 10. 3 0.3 0.0 0 2466 2998
7 138. 3 120. 4 8.7 7.9 0.3 2235 2170 3660
8 129. 5 120. 4 3.3 55 0.3 4784 918 3533
9 56.3 54. 8 0.2 1.2 0.2 4770 462 2920
10 41.1 40. 2 0.1 0.8 0.1 4664 203 2073
11 32.6 31.9 0.0 0.6 0.0 4458 155 1435
12 10. 8 10. 3 0.0 0.5 0.0 1688 94 T80
1992 1 1.0 0.0 0.0 0.9 0.1 0 23 224
2 0.4 0.0 0.0 0.4 0.0 0 0 30
3 0.2 0.0 0.0 0.2 0.0 0 4 358
4 4.1 0.0 0.0 0.1 0.0 0 16 949
3] 0.1 0.0 0.0 0.1 0.0 0 341 1594
6 2.2 0.0 2.1 0.2 0.0 0 2001 2199
7 119.5 100. 4 6.0 13.0 0.1 2304 1799 3387
8 100. 9 98. 1 0.8 1.8 0.3 5097 571 3062
9 24.8 34.0 0.0, 0.6 0.2 4638 644 3022
10 31.8 31.2 0.0 0.5 0.1 4626 735 2626
11 28.0 277 0.1 0.1 0.1 4791 319 1934
12 9.1 8.7 0.1 0.2 0.1 1714 124 1411
GORO : “lsaza—Goro Hikiami” , traditional trawling for prawn and gobies and opossum shrimp

HARI : “Hari-ami” , set-net

— X : number of fishing effort

Source : lbaraki statistics and information office of agriculture, forestry and fisheries



Table. 2 Monthiy variation of total number of catch and
£2 AJLARABERLILERABNOMER

CPUE for pond-smelt

YEAR MONTH CATCH B. W. CATCH X CPUE
(t) (g) *10° ind. (days) %10 /day
1990 7 98. 1 2.88 34.0 2429 14. 02
8 102. 4 2. 86 35.8 5006 7.16
9 43.2 3.23 13. 4 4539 2.95
10 32.6 7. 44 4.4 4870 0.90
11 19.7 12. 09 1.6 4546 0.36
12 1.9 10. 03 1.2 1764 0.67
1991 7 137.9 2.34 59.0 2633 22.39
129, 2 3. 40 38.0 5076 7.49
9 56. 1 5. 43 10. 3 4847 2.13
10 41. 1 8. 82 4.7 4714 0.99
11 32.6 11. 26 2.9 4487 0. 64
12 10.8 11. 97 1.9 1724 0.53
1992 7 119. 4 3.25 36. 7 2741 13. 40
8 100. 6 2.91 34.6 5229 6. 61
9 34.6 4. 60 7.5 4723 1.59
10 31.7 6. 89 4.6 4705 0.98
11 27.9 12.10 2.3 4825 0. 48
12 8.9 11. 63 0.8 1764 0.43

X : Tofal number of fishing effort converted by trawl
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Table.3 Estimation of number of recruitment and

stock
£3 RUENMARMEUREBRARROMTE
YEAR R S De Dm M
*10° x10° *10° *10°
1990 119.22 2.98  90.45 25.79 0,2438
1991 158.21 5.25 115.74 37.21 0.2681
1992 105.20 4.18  86.52 14.50 0.1483

R inumber of recruitment

S ‘number of stock

De inumber of catch

Dm:number of death by natural mortality

M :natural mortality coefficient
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Table.4 Annual varition of recruitment, and CPUE of

catch by set-net in the spawning season

x4 AREHERE ARERVERRARMED

CPUE

R(T) YIELD 5(12) CPUE (SP)

*10° t *10° ind  kg/d/st.
1984 623. 31 1290 11. 18 20. 63
1985 281.89 857 4. 22 13. 61
1986 251. 08 872 2.79 19.1
1987 80. 49 330 3. 10 13. 81
1988 97. 28 229 2.37 7.87
1989 74.43 305 2.70 5.31
1990 119. 22 312 2.98 8. 55
1991 158. 21 421 5.25 10. 68
1992 105. 20 328 4. 18 7.23

CPUE(SP) :CPUE of catch by set-net in the spawning

season
R(7) :number of recruitment at July

S(12) ‘number of stock at Dec.

Source:Federation of Kasumigaura fisheries coopera-

tives

Table.5 Correlation coefficient among recruitment, yield, CPUE in the spawning season and stock

£S5 ARBHEELARBISWE OEBH

YIELD CPUE (SP) §(12) R(t+1,7) YIELD(t+1)
R(7) 0. 951 (*%) 0. 797 (%) 0. 897 (%)
YIELD 0. 877 (#x) 0. 754 (#%)
CPUE (SP) 0. 588 0.426 0. 483
5(12) 0. 746 (*) 0. 690 (*)

*kp<0. 01, #p<0.05, n=8 or 9

R (t+1,7) inumber of recruitment in next July.
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Table.6 Number of recruitment and stock estimated by

3 methods
%6 HBHHEZIIEREMETEOLE
B.H Delury-1 delury-2

#10° *10° *10°
1990 R 119. 22 93. 53 136. 17
De 90. 45 90. 45 90. 45
Dm 25.79 0 0
S 2.98 3. 07 45. 7
1991 R 158. 21 115. 37 166 57
De 115. 74 115. 74 115. 74
Dm 37.21 0 0
S 5.25 -0..37 40. 82
1992 R 105. 20 88. 37 118. 72
De 86. 52 86. 52 86. 52
Dm 14. 50 0 0
b3 4.18 1. 85 32.21

B. H. :Bevevton—Holt model
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