
1985 7 6
CPUE

2007

1999 2003 736 1,164 2004 2010
124 443 2011 60

1999 CPUE
2004 2003

=1 2004 1,149kg/km2 2005 210 kg/km2

2012 572kg/km2

90mm 2004 310 kg/km2

2005 101 kg/km2 2012 124 kg/km2

2007

24 ABC 2-1)
�1 1.0 k 1 2007 2011

(Cave=169 ) (b=-12.2) (I=159kg/km2)
�1(�1=(1+k(b/I)=0.92) ABClimit 160 ABCtarget ABClimit × 0.8 120
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F
(Fcurrent

) 

2013
ABC2

5 5

*
(1.0 Cave5-yr1 0.92)

160

ABC 2-1) 24 ABC

F

23

(*)

1 2007 2011 2 10

F

2010 - 148 - - 

2011 - 60 - - 

2012 - - - - 
7 6

Bban

Blimit

2011
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1
1 1977

1990 2000 2
200
1998

100 300 100 200 150 300
2002 180 500

300 500 150 700
(Slizkin 1989) (Somerton 1981)

5 6
1997 2001 CPUE

2000 2001

2003

2. 
1990 2000
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2

(1975)

13 15
1 0.35 1 0.20

(Zheng 2005)
1997 8

W=2.51×C3.05×10-4

    W=9.20×C2.76×10-4

W=4.02×C2.97×10-4

W (g) C (mm) 90mm 256g

3

50% 63mm 106mm
2003 50%

77 85 416
8 11 2 3

5 6 1987 2002
5 6 2002

2 12 1987 4 12 2002
150 200

2003

4

1967

5
5 6 1987

3 5 6
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3 20

2
7 6 1996

1985 85 1992 5,428
1996 1,027

1997 436 1999 2003 736
1,164 2004 2010 124 443 4

1 2011 60

1. 
7 6

1985 85 73 12 0
1986 1,125 126 80 920
1987 245 133 112 0
1988 1,101 203 255 643
1989 1,463 957 501 4
1990 2,871 1,292 952 626
1991 3,805 1,805 1,256 745
1992 5,428 3,308 1,477 643
1993 3,987 2,240 1,274 473
1994 2,403 1,395 390 618
1995 1,122 519 64 540
1996 1,027 527 152 349
1997 436 262 160 14
1998 648 449 168 31
1999 1,164 797 314 53
2000 940 641 204 95
2001 996 802 69 125
2002 736 618 9 109
2003 924 798 3 123
2004 353 225 4 124
2005 433 327 6 100
2006 443 268 78 97
2007 282 194 3 85
2008 230 103 5 122
2009 124 39 0 85
2010 148 24 0 124
2011 60 2 1 57

2011 TAC
1996
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3

1993 6,033 9,667
1996 2008 1,035 3,366

55 1,964 2009
579 659 24 28 5 2

2. CPUE

CPUE kg/

1985 259 274 283 43
1986 677 1,094 186 73
1987 238 1,693 558 66
1988 543 2,767 374 92
1989 1,107 2,374 865 211
1990 1,735 7,053 745 135
1991 3,807 6,694 474 188
1992 5,428 7,452 610 198
1993 6,033 9,667 371 132
1994 5,095 5,500 274 71
1995 4,162 2,703 125 24
1996 2,419 1,607 218 95
1997 1,114 1,302 235 123
1998 1,293 1,217 348 138
1999 1,698 1,210 470 260 
2000 1,944 1,964 330 104
2001 2,672 1,027 300 67
2002 2,140 428 289 21
2003 3,366 805 237 3 
2004 1,344 309 168 13
2005 1,654 753 198 7 
2006 2,046 686 128 114
2007 1,525 55 127 55
2008 1,035 173 100 27
2009 579 24 67 9 
2010 659 28 36 8 

1996 2010
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1
1985 CPUE 2011

3
2008 2007

2
CPUE 5 2
CPUE 1989 865kg/ 1995

125kg/ CPUE 1999 470kg/
2009 67kg/ 2010 36kg/

CPUE CPUE 1989 211kg/
1995 24kg/ 1999 260kg/

CPUE 2003 05 3 13kg/ 2006
114kg/ 2009 CPUE 8 9kg/

2004
2 2004 1,149kg/km2

2005 210 kg/km2 2012 572kg/km2

6 3 90mm
2004 310 kg/km2 2005 101 kg/km2

2012 124 kg/km2 6 3

3. 

(kg/km2)1

2

2004 1,149 310 2003 924
2005 210 101 2004 353
2006 446 192 2005 433
2007 808 267 2006 443
2008 914 139 2007 282
2009 738 201 2008 230
2010 1,306 220 2009 124
2011 751 109 2010 148
2012 572 124 2011 60

1 =1 2 7 6
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6. 1996 2012
CPUE CPUE

A) 95% B)
95% C) D) CPUE 2010
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7. 2007 2012
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3

2007
7 50 60mm 2007 50mm

2008 60mm 2009 70mm 2010 85mm
2011 100mm 2010

2010 7 2011 6 90mm
2010 50mm 2011 60mm

2013

4

20

1990
CPUE

0 3 8 2

8. 
CPUE 0 3 2010
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2003 CPUE 26 1985 2010 1/3
2007

CPUE 1/3
8 2

2003 2004
2004 9 3

2011 60mm
90mm 7

2007 5
6 CPUE 2010

3

4 1

9.
95%
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1
1985 CPUE 2004 2012

10. 2013 ABC

2 ABC
24

ABC 2-1) ABC ABC 2-1)

ABClimit �1 × Ct × �1

ABCtarget ABClimit × �
�1 = (1 + k × (b/I))

Ct t �1 k b I
� �1
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�1 1.0 k
1

3
�1 1 2007 2011 5

2007 2011 (b=-12.2)
(I=159kg/km2) �1(0.92)

2007 2011 169 10
2013 ABC

� 0.8

ABClimit  �1  Cave(2007-2011) �1 1.0  169 × 0.92  155
ABCtarget ABClimit × �� 155 × 0.8  124

 

F
(Fcurrent

) 

2013
ABC2

5 5

*
(1.0 Cave5-yr1 0.92)

160

(0.8 1.0 Cave5-yr1 0.92) 120

ABC 2-1) 24 ABC

F

23

(*)

1 2007 2011 2 10
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3 ABC

2010 2010

2012 �1 1.01� 0.92

1

ABClimit
6

ABCtarget
6

2011 1.34Cave6-yr 2 420 330 

2011 2011 1.01Cave6-yr 2 310 250

2011 2012 1.0 Cave5-yr 3 1.00 300 240 60

2012 1.01Cave7-yr 4 290 230

2012 2012 1.0 Cave5-yr 5 0.87 210 170

24 ABC 2011 2012 2012
2012 24 ABC 23

2011 2012 ABClimit 300 ABCtarget 240
2012 2012 ABClimit 180 ABCtarget 150

1 ABClimit
2 2004 2009 3 2005 2009
4 2004 2010 5 2006 2010
6 ABC 10

(Conners et al. 2002)

(Somerton 1987) (Rosenkrans et al. 1998)
(Zheng and Kruse 2000)
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40 100 2

CPUE
CPUE 2000

2. 6 CPUE
2011 6 0 CPUE
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