
 
 

  

1996 7 2011 3

2011 10 11 150 900m
3,547 1,003

2010 2008 1997
2009 6,143 795 2011 4,503 607

2011 8,050 2010 88.5% 1,610
2010 89.9%

1997 2011
5

10%

2007 2009 117
92 210 2007 2009 F
0.08 0.20 SSB 2008

2002 520 F 0.10 0.25 2013
2013 ABC

F
1998 2012

1,000
2012

75% 12
2011

2013
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1,000 2017 80% 5
2017

(SSB) 2002 2008
520 Blimit 2008 SSB 280 1,000

2017
Fcurrent Ccurrent 2010 3 2011

2007 2009

2007 2009 F 2013

F 10 SSB 520
F 2013

2014 F 2013

F
,

Fcurrent %

2013
ABC

,5
,

5

, 5

Blimit

5

(Ccurrent)

0.07
(0.05, 0.10)

(0.6Fcurrent)
6.1

(4.9, 9.0)
210

(117,92)
210

(117,92) 90.6% 99.8% 210
(117,92)

(Fcurrent)

0.11
(0.08, 0.20)
(Fcurrent)

8.9
(7.0, 16.9)

267-494
(160-271, 
107-223)

376
(213,163) 71.4% 99.0% 346

(171,175)

(1.3Fcurrent)

0.14
(0.1, 0.25)

(1.3Fcurrent)
12.8

(9.2, 21.3)

321-613
(196-350,
125-263)

458
(267,191) 52.3% 97.3% 440

(220,220)

ABC 1-3)-(2)

2014
1998 2012

2012 12 75%
2007 2009 F 0.75 F

23

2013 (ABC)
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F
2010 1,020

770
1,790

91
68

159

0.1
0.1
0.1

8.9%
8.9%
8.9%

2011 1,000
610

1,610

0.25
0.25
0.51

0.0
0.0
0.0

0.0%
0.0%
0.0%

2012 1,540
760

2,300
2010 2011 10

2012 2011
2011
10 12 3

2011 2011
2012 2013 2011

(M) 1 M=0.2
1 M=0.35

CPUE

Bban
Blimit 1997 2010 280

2

2011 1997 2010 280
456
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1996

1996 1998 1996 1998 19
72 1995

1996 20 30 2001 1
2003

90

0.0 0.05 2011
1995

1.  
(%)

92 1992 12 1993 3 72.8 15.1 87.9 82.8
93 1993 12 1994 3 109.3 0.8 110.1 99.3
94 1994 12 1995 3 2.0 125.2 1.6 128.8 97.2
95 1995 12 1996 3 19.6 3.7 324.7 5.1 353.1 92.0
96 1996 12 1997 3 31.0 0.0 43.0 209.1 0.1 283.2 73.8
97 1997 12 1998 3 3.8 0.2 72.3 225.2 0.1 301.6 74.7
98 1998 12 1999 3 1.1 0.0 19.4 172.7 0.0 193.2 89.4
99 1999 12 2000 3 8.8 0.0 9.9 130.0 0.0 148.7 87.4
00 2000 12 2001 3 1.0 0.3 2.1 104.0 0.0 107.4 96.8
01 2001 12 2002 3 0.1 0.2 4.0 109.4 6.6 120.3 90.9
02 2002 12 2003 3 0.0 1.3 5.5 141.9 0.0 148.7 95.4
03 2003 12 2004 3 0.3 0.1 7.5 180.6 90.2 278.7 64.8
04 2004 12 2005 3 0.4 0.0 4.0 121.1 6.4 131.9 91.8
05 2005 12 2006 3 0.3 0.1 4.0 94.0 23.5 121.8 77.2
06 2006 12 2007 3 0.0 0.0 3.8 136.8 9.1 149.8 91.4
07 2007 12 2008 3 0.0 0.2 2.9 159.1 3.2 165.4 96.2
08 2008 12 2009 3 0.0 0.3 15.7 212.9 15.7 244.5 87.1
09 2009 12 2010 3 0.0 0.1 5.5 187.3 26.2 219.1 85.5
10 2010 12 2011 3 0.0 0.0 1.1 154.9 3.2 159.3 97.3
11 2011 12 2012 3 0.3 0.0 0.2 0.0 0.0 0.5 0.0

6. 12 3
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2.
 

1995 0.44 0.56
1996 0.52 0.48
1997 0.52 0.48
1998 0.42 0.58
1999 0.39 0.61
2000 0.41 0.59
2001 0.51 0.49
2002 0.54 0.46
2003 0.42 0.58
2004 0.33 0.67
2005 0.44 0.56
2006 0.52 0.48
2007 0.46 0.54
2008 0.55 0.45
2009 0.65 0.35
2010 0.57 0.43

279 6 1
2004

132 2005 122
2006 150 2007 165

245 2006 2008 2009 2008
219 2010 155 160

2009 20% 2010 2006
3 17 28%

2011 3 11
2011

1

2
0.4 0.6 0.6 0.4

2

20 50%
2 5

(3)

8
7

2010 12

2011
2009

1 1 1

1 1
7

2002
1,800 2,500 2003 3,700

ズワイガニ太平洋北部系群-8-

-468-





 
 

0.3 2004

2011 2012
2013 2013 2

F 2011

(2)
12 3

CPUE kg 8
(P) 9 2010

2010 12 2011
3 11

2010

CPUE
(Ai) Ai=1

� =���
�

��
��

Ci i
Xi i
Ai i
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1

2010
12

1 CPUE
2001 1 40kg 2003 70kg 2004 80kg

2001 2 2005 45kg 2006 95kg 2007
137kg 2008 2009 103kg 2001 2009

1 10

(3)

11 12
10 130mm 1998 2001

2005 38mm 80mm

90mm 2001 30 70mm
2005 38mm 2006 52mm

2007 68mm 2007 68mm
2008 2008

80mm 2008
2008 2007

2010 2009
17% 100mm 2010

2011 2012 60
80mm 2010 2013 50mm

54 85mm 76mm 76mm
2005 38mm

2006 52mm 2007 68mm
2008

2008 2007

kg
hr

10. 1
(kg)

2010 12
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2009 2010 2008 48mm 62mm
2006 2007 2009 2002 2007

2010 70mm 2011
60mm 2012 50mm

2009 2010 3 30 40mm
2011 50mm

(mm)

(mm)

(
)

11.
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(4)
2011 10 11 18,150 14,366

32,516 CV 0.16 0.16 3,313 CV 0.20 0.25
13 4 80mm

8,050 1,610 2007
6 3,547 (CV 0.29) 1,003
(CV 0.27) 2008 2008 2,803
379 2007 2009 6,143 795

2011 4,503 (CV 0.42) 607 (CV 0.41)
2007 1 2008 2007

1
2007 2008

2 2000

12.  

(mm)

(mm)

(
)
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CPUE
16

2007 2007 2008
2007 2011

5

(6)

7 42 56mm 2
17 2011

N

N
+6

8

N+6 N+7 N+8

17.
42 56mm 56 74mm 56 76mm

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000
19

97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

16.
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17
6 8 42 56mm

2 9
1 56

74mm 56 76mm 17 N+6
N+7 N+8 N 7

8 10
80mm 1974

(7)Blimit

1997 2007
280 5 Blimit

9 Blimit
9 10

SSB<Blimit

(8)

6
7

42 56mm 56 74mm 56
74mm 74 86mm 74 86mm
80mm 74 80mm

86mm
N N-1 56 74mm 80mm

N-2 N-1 74 80mm
86mm N+1

N 56 74mm N 74 80mm
6

2007 2008 2007 56 74m

5.
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

SSB 456283 388 852 461 282 520 468 546 455 545 598 196 536 527
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10 11

100% YPR F F=1

50% 0% YPR F(Fmax) F
50% YPR F(Fmax) 0.25 0.20 0%

Fmax 0.16 0.15 19
100% F YPR Fmax

F 2007 2009
0.08 0.20 50% 0% Fmax

50% Fmax 0% Fmax

SPR F30%SPR 100% 0.55
0.85 50% 0.26 0.32 0% 0.18 0.22 Fcurrent

2007 2009 F 0.08 100%
F30%SPR F 2008 0.35 F 100%

F40%SPR 50%
F20%SPR 2010 F 0.1

0% F50%SPR 19
F

Fmax %SPR
0%

F 2007 2009 Fmax F30%SPR
2008 F(0.35) SPR 20% F

(1)
2011 1,600

1997
2007 5

2008 6,194 2010 2,562
2011 3,000 2012 2,147 2013
4,020
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2013 4,000
2007 2008 7

2012 2013 2011

(2) 2013 ABC

ABC

ABC 1-3)-(2)
2013 2013 12 2014 3 ABC

2012 2013 2011

2012 2011 2011 2012
2012

2013 2012 2012 2013
2013

2012
2014 1998 2012

(1.3Fcurrent) 2014
10 SSB 2002 2008 520

F SSB 20 2008 2002

2008 2002
2012 2011 3 11

20. Blimit  

Blimit
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2010
75% 2012 9

12

Fcurrent 3 2011 3 11
2007 2009 2012

Fcurrent 0.75

2007 2009
2017 3,300 2011 3.3 2017

1,450 2011 2
F=0.08 F=0.20 2017

2011 2012 2013 2014 2015 2016 2017
Ccurrent
(Cave 3-yr)

0.25 86 117 117 117 117 117 
0.25 101 92 92 92 92 92

0.7Ccurrent 0.25 86 82 82 82 82 82
0.25 101 65 65 65 65 65

Fcurrent:0.11
0.08, 0.20

0.25 86 171 198 202 208 213
0.25 101 175 167 166 164 163

0.7Fcurrent:0.08
0.05, 0.14

0.25 86 122 143 148 154 159
0.25 101 126 126 128 129 130

1.3Fcurrent:0.14
0.10, 0.25

0.25 86 220 250 254 261 265
0.25 101 220 203 196 191 188

0.7 1.3Fcurrent:0.10
0.07, 0.17

0.25 86 156 182 188 195 201
0.25 101 160 155 155 154 154

2011 2012 2013 2014 2015 2016 2017
Ccurrent
(Cave 3-yr)

1,003 1,537 2,386 2,832 2,993 3,162 3,300
607 755 1,031 1,163 1,279 1,373 1,450

0.7Ccurrent 1,003 1,537 2,386 2,868 3,053 3,242 3,398
607 755 1,031 1,195 1,336 1,451 1,544

Fcurrent:0.11
0.07, 0.18

1,003 1,537 2,459 2,853 2,916 3,006 3,075
607 755 1,031 989 978 970 965

0.7Fcurrent:0.08
0.05, 0.14

1,003 1,537 2,459 2,904 3,006 3,129 3,224
607 755 1,031 1,027 1,043 1,054 1,062

1.3Fcurrent:0.14
0.10, 0.24

1,003 1,537 2,386 2,716 2,763 2,833 2,884
607 755 1,031 953 920 899 885

0.7 1.3Fcurrent:0.10
0.07, 0.17

1,003 1,537 2,386 2,780 2,876 2,986 3,069
607 755 1,031 1,000 997 995 994
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213 163 2017 3,075 2011 3
965 2013 1,031

4
F(1.3Fcurrent) 2017 265

188 2017 2,889 2011 3
928 2013 1,031 Fcurrent

1996 2011
20 2002 2008 520

Fcurrent 1.3Fcurrent 2014 SSB
2017 SSB

8

(3)
2004

2014

1998 2012
1,000 2017
2002 520 Blimit 280

1,000 2017 80% 5
2017

Fcurrent Ccurrent 2010 3
2007 2009

8.
SSB

SSB
2011 2012 2013 2014 2015 2016 2017

Ccurrent
(Cave 3-yr) 456 503 711 826 920 997 1,060

0.7 Ccurrent 456 503 733 873 988 1,082 1,159

Fcurrent:0.11
0.08, 0.20 456 503 645 634 627 622 619

0.7 Fcurrent:0.08
0.05, 0.14 456 503 684 700 711 719 725

1.3Fcurrent:0.14
0.10, 0.25 456 503 609 577 556 542 534

0.7 1.3Fcurrent:0.10
0.07, 0.18 456 503 657 654 652 650 649
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2013 2007 2009
F 2013

F 10 SSB 520
F 2012

2014 F 2013
(SSB) 2002 2008

520 Blimit 2008 SSB 280 1,000
2016

2011 2017
90% 10% 21

(Ccurrent:Cave 3-yr) SSB 520
90.6% SSB 10% SSB

21 2017 SSB Blimit 280

Fcurrent SSB 520 71.4% SSB

F
Fcurrent %

2013
ABC

,5
,

5

, 5

Blimit

5

(Ccurrent)
0.07

(0.05, 0.10)
(0.6Fcurrent)

6.1
(4.9, 9.0)

210
(117,92)

210
(117,92) 90.6% 99.8% 210

(117,92)

(0.7 Ccurrent)

0.04
(0.04, 0.07)

(0.4Fcurrent)
4.3

(3.3, 6.3)
147

(82,65)
147

(82,65) 96.9% 100% 147
(82,65)

(Fcurrent)
0.11

(0.08, 0.20)
(Fcurrent)

8.9
(7.0, 16.9)

267-494
(160-271, 
107-223)

376
(213,163) 71.4% 99.0% 346

(171,175)

(0.7Fcurrent)

0.08
(0.05, 0.14)

(0.7Fcurrent)
7.1

(4.5,12.2)
207-376
(118-200,
89-176)

286
(157,129) 86.8% 99.9% 247

(121,126)

(1.3Fcurrent)

0.14
(0.1, 0.25)

(1.3Fcurrent)
12.8

(9.2, 21.3)

321-613
(196-350,
125-263)

458
(267,191) 52.3% 97.3% 440

(220,220)

(0.7 1.4Fcurrent)

0.10
(0.07, 0.18)

(0.9Fcurrent)
9.3

(6.7,15.5)
259-477

(152-267,
107-210)

359
(204,155) 80.0% 99.9% 318

(156,160)

ABC 1-3)-(2)

2014
1998 2012

2012 12
75% 2007 2009 F 0.75 F

23

2013 (ABC)
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(4)ABC

2011 ABC
2010 2011 1,689 1,097

2009 2011 70%
ABClimit 156 ABClimit 241

ABClimit 397
2011 1,003 607 2010

ABClimit 220

2012 2010 2012 2,529
1,193 ABClimit 279 279

2012 2012 2011 2012
1,537 755 ABClimit

166 176
2011 2011 2012 2012 ABC

12 10 3 31

2011 2011
2011 2011 2012 2013

F
ABClimit ABCtarget

2011
Fsus 0.10 2,309 212 151
Fsus 0.26 915 212 154

2011 2011
Fsus 0.10 1,689 156 111
Fsus 0.26 1,097 241 175

2011 2012
Fsus 0.10 1,003 90 66 0.25
Fsus 0.26 607 133 97 0.25

2012
1.5Fcurrent 0.12 2,529 279 195
1.5Fcurrent 0.28 1,193 279 203

2012 2012
1.5Fcurrent 0.12 1,537 166 119
1.5Fcurrent 0.28 755 176 128

2011 TAC
2012 TAC
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2 5
ABC TAC

100mm

80mm

(1965) (1964) 22,219-234
(1998) 1997 .

1 47 67
(1999) 1998 .

19 77 91
(1956)

4 293-305
(1990)

23 13-23
(1997a)
17 69-78

(1997b) 1996
17 79 96

(2000) 63
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109-118
(1968) II. 

34 138 142
(1995)

. pp.89
(1974) 26 64pp

(2007)

73 487-494
(1991) . 22 59

71
(1992) .

58 181 186
(2004)

70 297-303
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(Q)
0.3 2004

2013 ABC 2011 10 2011 2012

2011 0.5 2012 2007 2009
0.75 F

12 3 4 4
2 1

Nt+1=Nt exp(-M)-Ct exp(-5M/6)

Ct=Nt exp(-M/6) (1-exp(-F))

12 1 Nt 1 Nt+1
Ct M F

1 0.35
1 0.20

Ft=-ln(1-Ct exp(M/6)/Nt)

2 3
2004 10

9 10 20mm 1
1 1995

56 74mm 74 86mm
86 98mm 86 98mm
98 108mm

120mm

56 76mm
72.4mm 3
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2012 2012 9
2011 10 56 74mm 2012 9 74

86mm 80mm 2012
(A) 74 86mm 80mm

2011 10 74 80mm 2010 10 56 74mm 2010
2012 9

80mm (B) 56 74mm A 74
80mm B 2012

2011 10 56 76mm 2012 9
72.4mm

2013 2011 42 56mm 2012 56 74mm
2013

1997
2011 N 42 56mm

N+1 56 74mm 56 76mm
4 2011 42 56mm

2012 56 74mm 56 76mm
2012 74 80mm M=0.35 2013

CW(mm) BW(g)
2000

CW(mm) BW(g)

BW=7.943 10-4 CW2.819

BW=4.954 10-4 CW2.946

BW=9.616 10-4 CW2.755

BW=3.556 10-3 CW2.462

4. N 42 56mm N+1 56 74mm 56 76mm
 

N 42 56mm N 42 56mm

N
+1

56
-7

6m
m

N
+1

56
-7

4m
m

Y  1.3296X + 1151.3
R2  0.642

Y  0.6781X + 2068.0
R2  0.3442
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1998 2012 1998 2002 2003 2010
ABC

1998 2002

1,000 2017 80% 5
2013 2017

(SSB) 2002 2008
520 Blimit 2008 SSB 280 1,000

2017
Fcurrent Ccurrent 2010 3

2007 2009
2007 2009 F 2013

F 10 SSB 520
F 2013

2014 F 2013
1998 2002 F

5 SSB 520 0
5.1% Blimit

(1.3Fcurrent) 2 Blimit 70 80%

1 2014 1998 2002
2013 2017

F
,

Fcurrent %

2013
ABC

,5
,

5

, 5

Blimit

5

(Ccurrent)

0.07
(0.05, 0.10)

(0.6Fcurrent)
6.1

(4.9, 9.0)
210

(117,92)
210

(117,92) 5.1% 80.2% 210
(117,92)

(Fcurrent)

0.11
(0.08, 0.20)
(Fcurrent)

8.9
(7.0, 16.9)

166-257
(106-150,
60-107)

210
(128,82) 0% 69.9% 346

(171,175)

(1.3Fcurrent)

0.14
(0.1, 0.25)

(1.3Fcurrent)
12.8

(9.2, 21.3)
190-309

(127-187,
63-122)

248
(157,91) 0% 34.9% 440

(220,220)

2014
1998 2002

2011 12
7.5 2007 2009 F 0.75 F

2013 (ABC)
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