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5.
1990

2004
B2004=269 Blimit =95 Bmsy =191
6. 2005 ABC
@
ABClimit
ABClimit 0.8 ABCtarget
(2) ABC
2004 B2004 Blimit ABC
16 ABC 1-2)-(1) F =
2
Flimit=Fmsy=r/2=0.852 (85.2%)
Ftarget=Flimitx 0.8==0.682 (68.2%)
E F/q

Elimit=Fmsy/q=60

Etarget=Ftarget/q=48

ABClimit=256

ABCtarget=205
2005 ABC

2005 ABC F
ABClimit 256 Fmsy - 85%
ABCtarget 205 0.8Fmsy - 68%
ABC/ F



0 1
®)
MSY
4
2005 Fmsy 0.8 F
9 2003 F
Fcurrent 20%
4
Fmsy
F
= %) 2005 2006 2007 2008 2009| 2005 2006 2007 2008 2009
49.3 1.0 Fecurrent 148 129 135 134 134 | 300 262 273 271 271
59.2 1.2 Feurrent 178 137 148 147 148 | 300 232 250 249 249
68.2 0.8 Fmsy(=Ftarget) 205 140 155 156 156 | 300 205 227 229 229
69.1 1.4 Fecurrent 207 140 155 157 157 | 300 202 225 227 227
85.2 Fmsy(=Flimit) 256 131 153 161 162 | 300 154 179 189 191
(4) ABC
ABClimit  ABCtarget
( )
2003 ( ) Fmsy 371 190 133 -
2003 (2003 )  Fmsy 321 243 195 -
2003 (2004 ) Fmsy 279 238 190 138
2004 ( ) Fmsy 304 231 184 -
2004 ( ) Fmsy 269 230 184 -
7.
(1999) MS-Excel
, 63: 205-214
(1982)
(1983)
, 44-59.
(1983) 7. 46
91-103.



(2003)
, 196-201.
Prager, M. H. (1994) A suite of extensions to nonequilibrium surplus-production
model, Fish. Bull., 90: 374-389.



CPUE CPUE
1980 28,567 26,602 1.1 70,357 14,033 41,969 0.3 21,337 48,826 91,426
1981 22,043 21,964 1.0 99,348 34,453 32,223 1.1 41,786 52,271 108,767
1982 23,673 29,852 0.8 73,396 15,703 29,719 0.5 19,015 6,995 46,371
1983 12,969 29,647 0.4 49,696 4,212 24,151 0.2 5,833 15,897 33,078
1984 14,166 24,705 0.6 44,849 6,280 12,485 0.5 26,495 17,471 37,918
1985 7,545 23,587 0.3 33,950 12,322 10,640 17,916 0.6 24,417 3,454 33,962
1986 12,054 27,266 0.4 34,645 8,270 17,434 14,659 1.2 44,191 7,813 45,571
1987 20,397 22,019 0.9 70,431 11,571 20,457 21,328 1.0 39,403 7,041 59,466
1988 23,185 26,121 0.9 50,620 17,031 17,908 17,832 1.0 36,684 7,424 65,548
1989 25,105 21,108 1.2 83,019 13,326 24,869 26,123 1.0 33,995 5,344 68,644
1990 52,699 30,182 1.7 126,811 11,586 22,734 25,332 0.9 51,001 5,646 92,665
1991 48,445 30,577 1.6 115,861 19,523 18,846 20,717 0.9 41,722 3,885 90,698
1992 35,041 30,119 1.2 101,681 21,206 4,749 12,962 0.4 19,116 5,476 66,472
1993 52,199 21,953 2.4 142,609 18,546 23,389 16,040 1.5 71,401 7,693 101,826
1994 77,369 22,364 3.5 253,284 19,000 16,862 18,067 0.9 35,070 5,654 118,886
1995 108,000 25,348 4.3 352,493 21,141 10,478 18,804 0.6 64,363 9,176 148,796
1996 81,310 21,781 3.7 282,105 25,191 25,391 17,428 1.5 47,862 12,571 144,464
1997 106,621 21,594 4.9 446,212 27,386 23,657 17,999 1.3 51,435 12,201 169,864
1998 124,626 21,165 5.9 421,250 24,450 42,930 18,711 2.3 178,566 13,079 205,086
1999 88,431 20,460 4.3 272,378 18,624 15,788 11,634 1.4 64,123 10,546 133,389
2000 86,252 17,456 4.9 416,383 17,251 22,979 12,102 1.9 129,178 10,123 136,604
2001 84,316 13,906 6.1 508,394 24,788 14,249 11,432 1.2 52,491 5,704 129,057
2002 66,266 11,118 6.0 384,658 22,839 17,771 12,780 1.4 76,413 13,941 120,818
2003 70,726 11,840 6.0 430,698 30,708 23,492 12,646 1.9 75,803 12,616 137,542

CPUE



2003

137,542

24,486

r 1.70
q 0.000014
381,858

B, 60,137

MSY

MSY 162,663
Emsy 59,546
Bmsy 190,929
B2003 278,864
B2003/Bmsy 146.1%
2003 , F2003 49_3%
Blimit Bmsy/2 ) 95,464
B2004 269,481
B2004/Bmsy 141.1%
Flimit(= limit) 85.2%
Ftarget =Flimit*0.8 68. 2%
Elimit 59,546
Etarget 47,636
ABClimit 255,774

ABCtarget 204,619
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16 ABC
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B, =B+ rBt(l—%j—Ct

1-2)

LL = —2(Ln(2;r)+ 2Ln(5)+1)
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Haddon, M.(2001) Surplus-production models. Modelling and quantative methods in
fisheries (Ed. Haddon, M), Chapman & Hall/CRC, 279-328
(2001) 13 + ,
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1. CPUE
4 5
CPUE
1980 42,600 68,571 0.6 91,694
1981 56,496 54,187 1.0 141,134
1982 39,376 59,571 0.7 92,411
1983 17,181 53,798 0.3 55,529
1984 20,447 37,190 0.5 71,344
1985 18,185 41,503 0.4 58,367
1986 29,488 41,925 0.7 78,836
1987 40,854 43,347 0.9 109,834
1988 41,092 43,953 0.9 87,304
1989 49,974 47,231 1.1 117,014
1990 75,434 55,514 1.4 177,902
1991 67,290 51,294 1.3 157,583
1992 39,790 43,081 0.9 120,797
1993 75,588 37,993 2.0 214,010
1994 94,232 40,431 2.3 288,354
1995 118,478 44,152 2.7 416,856
1996 106,701 39,209 2.7 329,967
1997 130,277 39,593 3.3 497,647
1998 167,556 39,876 4.2 599,816
1999 104,219 32,094 3.2 336,501
2000 109,230 29,558 3.7 545,561
2001 98,565 25,338 3.9 560,885
2002 84,038 23,898 3.5 461,071
2003 94,218 24,486 3.8 506,501
CPUE /



1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
0 11,209 23,198 33,662 26,650 18,077 1,983 1818 6,229 4126 3,582
1 11010 9,002 15,002 18478 27,365 32,182 17232 16,765 15,325 12,670
2 2,367 3131 2,467 2,654 5132 10,028 13,668 3,960 22,715 22,348
3 431 247 479 659 734 3,360 1,966 2,569 4,473 5982
4 114 18 73 64 10 37 25 421 44 837
1995 1996 1997 1998 1999 2000 2001 2002 2003
0 15453 3953 33734 18935 49,752 12,158 34,713 37,354 46,251
1 20,205 35,503 18474 75,465 11,772 72533 28,285 24,771 26,579
2 22,002 23,137 12,031 18,300 17,413 5379 15311 9,662 10,788
3 2310 4145 14,887 2,596 2,553 1312 2,646 1,037 1810
4 21 161 1451 747 491 66 920 92 487
0 0 1980 914 60.1
50 74 1981 1088 55.0
100 126 1982 46.4 26.5
150 155 1983 331 22.3
200 162 1984 379 24.9
250 147 1985 34.0 26.6
300 110 1986 45.6 34.8
350 50 1987 59.5 43.2
400 -32 1988 65.5 49.0
1989 68.6 56.3
1990 92.7 69.4
1991 90.7 735
1992 66.5 84.0
1993 10138 129.2
1994 1189 173.0
1995 14838 2154
1996 1445 226.6
1997  169.9 239.1
1998  205.1 2216
1999 1334 174.9
2000  136.6 203.1
2001 1291 2285
2002 1208 2558
2003 1375 2789
2004 - 269.5

18



4. 1990

1980 1990
2003

137,542 137,542

24,486 24,486
r 1.70 1.26
q 0.000014 0.000011

381,858 546,503
B, 60,137 95,317

MSY

MSY 162,663 172,086
Emsy 59,546 55,858
Bmsy 190,929 273,251
B2003 278,864 399,897
B2003/Bmsy 146.1% 146.3%
2003 , F2003 49.3% 34.4%
Blimit Bmsy/2 ) 95,464 136,626
B2004 269,481 397,475
B2004/Bmsy 141.1% 145 5%
Flimit(= limit) 85.2% 63.0%
Ftarget =Flimit*0.8 68.2% 50.4%
Elimit 59,546 55,858
Etarget 47,636 44,686
ABClimit 255,774 259,885

ABCtarget 204,619 207,908
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