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F  
Fcurrent

 

  

2013
ABC 5  5

Blimit
 

5
10

 

Bban

10
 

 
(B/Blimit  
Fmed) (Frec)* 

0.34 (0.54 
Fcurrent) 22%

27

203

65 78%
(92%) 0% 27

 
5 Blimit  

(Frec1)* 

0.46 (0.73 
Fcurrent) 28%

19

176

60 52%
(66%) 0% 35

10
Blimit

(Frec2)* 

0.51 (0.82 
Fcurrent) 31%

16

142

56 40%
(51%) 0% 38

   2013

 
(Fcurrent) 

0.62 (1.00 
Fcurrent) 35%

12

99

47 18%
(19%) 1% 44

 
(Fmed) 

0.64 (1.04 
Fcurrent) 36%

10

98

46 16%
(15%) 2% 45

 
 

ABC 1-1)-(2)  
23

Blimit
Fmed Fcurrent ABC

*  
Fcurrent 2007 2011 2013 F

80%  

 

  F   

2010 74 56 0.40 8% 

2011 114 436 0.60 38% 

2012 123    

2012  
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Bban  50   
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 (M) M=0.4  (Wada and Jacobson 1998) 

 

1980
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1980 1990 100

2000 1
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(Watanabe et al. 1995, Ohshimo et al. 2009)  
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 (Hiyama et al. 1995)
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1 4 1983
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2000 2008 2010 56

2011 44
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2011 19  
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CPUE 6 2000
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1970

1988 1 1995 100

2001 1 8 2004

2005 1 2011 114 1960

1970 1990  
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0 9 M

 

F 10 F 11 1970 1980
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10 100 1980
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1971 Blimit  

 

8  

 

13 14
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1990 2004 2005 2010

2001 2003

2004 2010

5

 

 

 

Yatsu et al. 

2005 LNRR

MOI

AO

 (Ohshimo et al. 2009) LNRR

lnRPS 2011 16 MOI

lnRPS AO lnRPS

 

 

 

10 2001 2010

29.3 kg  

 

9  

F  (YPR)  (SPR) 17

F (Fcurrent) 5 2007 2011 F Fmed 10

2011 2001 2010 10

Fcurrent SPR 34.2g

1÷0.0293 g F Fmax F0.1 F30%SPR Fcurrent F30%SPR

Fmed F0.1 Fmax  

 

1  

1980 1990 2001 2003

Bban

50 2011 Blimit 100
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2 2013 ABC  

F

18 19 2011 Blimit

ABC 1-1)-(2)

 (Frec, Frec1, Frec2) 2013 ABC Frec Fmed

B (SSB2011) Blimit F Frec1 5 Blimit

F Frec2 10 Blimit F

Fmed Fcurrent

F � 0.8 2012

F Fcurrent 2007 2011  
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2011 2012 2013 2014 2015 2016 2017

 Frec 
(F=0.34) 436 441 269 357 464 606 791 

 0.8Frec 
(F=0.27) 436 441 222 312 430 596 824 

5 Blimit  Frec1 
(F=0.46) 436 441 346 413 484 571 673 

 0.8Frec1 
(F=0.36) 436 441 288 373 472 603 768 

10 Blimit Frec2 
(F=0.51) 436 441 379 431 482 542 608 

 0.8Frec2 
(F=0.41) 436 441 317 395 481 591 724 

 Fcurrent 
(F=0.62) 436 441 440 454 461 471 480 

 0.8Fcurrent 
(F=0.50) 436 441 372 428 483 549 622 

 Fmed 
(F=0.64) 436 441 452 457 455 456 456 

 0.8Fmed 
(F=0.52) 436 441 382 433 481 538 601 

  
 

2011 2012 2013 2014 2015 2016 2017

 Frec 
(F=0.34) 1,136 1,229 1,243 1,639 2,133 2,788 3,637 

 0.8Frec 
(F=0.27) 1,136 1,229 1,243 1,738 2,397 3,321 4,591 

5 Blimit  Frec1 
(F=0.46) 1,136 1,229 1,243 1,478 1,735 2,046 2,409 

 0.8Frec1 
(F=0.36) 1,136 1,229 1,243 1,599 2,031 2,591 3,299 

10 Blimit Frec2 
(F=0.51) 1,136 1,229 1,243 1,408 1,575 1,770 1,986 

 0.8Frec2 
(F=0.41) 1,136 1,229 1,243 1,538 1,879 2,306 2,825 

 Fcurrent 
(F=0.62) 1,136 1,229 1,243 1,278 1,299 1,326 1,352 

 0.8Fcurrent 
(F=0.50) 1,136 1,229 1,243 1,423 1,609 1,828 2,073 

 Fmed 
(F=0.64) 1,136 1,229 1,243 1,253 1,249 1,250 1,249 

 0.8Fmed 
(F=0.52) 1,136 1,229 1,243 1,400 1,559 1,743 1,946 

 

3  

2012 1960

2011

29.3 /kg
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Fcurrent Fmed Frec Frec1 Frec2 F �
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Bban
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(B/Blimit  
Fmed) (Frec)* 

0.34 (0.54 
Fcurrent) 

22
%

27

203

65 78%
(92%) 0% 27

 
(B/Blimit  
Fmed)  

 (0.8Frec)* 

0.27 (0.43 
Fcurrent) 

18
%

29

226

64 87%
(98%) 0% 22

 
5 Blimit  

(Frec1)* 

0.46 (0.73 
Fcurrent) 
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%

19

176

60 52%
(66%) 0% 35

 
5 Blimit

(0.8Frec1)* 

0.36 (0.58 
Fcurrent) 

23
%

25

213

67 70%
(88%) 0% 29

10
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(Frec2)* 

0.51 (0.82 
Fcurrent) 

31
%

16

142

56 40%
(51%) 0% 38

10
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(0.8Frec2)* 

0.41 (0.66 
Fcurrent) 

26
%

22

183

62 62%
(79%) 0% 32

   2013

 
(Fcurrent) 

0.62 (1.00 
Fcurrent) 

35
%

12

99

47 18%
(19%) 1% 44

 
 

(0.8Fcurrent) 

0.50 (0.80 
Fcurrent) 

30
%

16

180

56 43%
(54%) 0% 37

 
(Fmed) 

0.64 (1.04 
Fcurrent) 

36
%

10

98

46 16%
(15%) 2% 45

 
 

(0.8Fmed) 

0.52 (0.83 
Fcurrent) 

31
%

17

142

55 38%
(48%) 0% 38

 
 

ABC 1-1)-(2)  
23

Blimit
Fmed Fcurrent ABC

* � 0.8
Fcurrent 2007 2011 2013 F

80%  
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4 ABC  

 

2010  

2011  

2011  

2010 2011  

 

2011  2011

 

 
 

 
 
 

F  ABClimit

 

ABCtarget
 

 

2011  Frec2 0.31  35  7  5  
2011 2011  Frec2 0.37  58 13 10  
2011 2012  Frec2 0.51 114 35 29 44 
2012  Frec2 0.37  40  9  7  
2012 2012  Frec2 0.51 123 38 32  

Frec2 2011

2010 2011 2011

2012 2011 2011 2012

2010

2010 463 2011 981

2012 6 2010
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Fcurrent 

 
 2012 2013 2014 2015 2016 2017

0 0.42 0.42 0.42 0.42 0.42 0.42 
1 0.59 0.59 0.59 0.59 0.59 0.59 
2 0.74 0.74 0.74 0.74 0.74 0.74 
3 0.69 0.69 0.69 0.69 0.69 0.69 

4+ 0.69 0.69 0.69 0.69 0.69 0.69 
 0.62 0.62 0.62 0.62 0.62 0.62 

 2012 2013 2014 2015 2016 2017

0 1,884 1,795 1,876 1,896 1,940 1,976 
1 601 829 790 826 835 854 
2 479 223 308 294 307 310 
3 45 154 72 99 94 99 

4+ 12 19 58 44 48 48 
 3,020 3,020 3,104 3,158 3,223 3,286 

 2012 2013 2014 2015 2016 2017

0 417 397 415 420 429 437 
1 336 464 442 462 467 478 
2 412 192 265 252 264 267 
3 48 164 76 105 100 105 

4+ 16 26 79 59 65 65 
 1,229 1,243 1,278 1,299 1,326 1,352 

 644 614 641 648 663 676 

 2012 2013 2014 2015 2016 2017

0 530 505 528 533 545 556 
1 219 302 288 301 305 311 
2 204 95 131 125 131 132 
3 18 63 29 40 38 40 

4+ 5 8 24 18 20 20 
 976 973 1,000 1,018 1,039 1,059 

 2012 2013 2014 2015 2016 2017

0 117 112 117 118 121 123 
1 123 169 161 169 170 174 
2 176 82 113 108 112 114 
3 19 67 31 43 41 43 

4+ 7 11 32 24 27 27 
 441 440 454 461 471 480 
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Fmed 

 
 2012 2013 2014 2015 2016 2017

0 0.42 0.44 0.44 0.44 0.44 0.44 
1 0.59 0.61 0.61 0.61 0.61 0.61 
2 0.74 0.76 0.76 0.76 0.76 0.76 
3 0.69 0.71 0.71 0.71 0.71 0.71 

4+ 0.69 0.71 0.71 0.71 0.71 0.71 
 0.62 0.65 0.65 0.65 0.65 0.65 

 2012 2013 2014 2015 2016 2017

0 1,884 1,795 1,838 1,822 1,827 1,825 
1 601 829 778 796 789 792 
2 479 223 301 283 289 287 
3 45 154 70 94 88 91 

4+ 12 19 57 42 45 44 
 3,020 3,020 3,044 3,037 3,039 3,038 

 2012 2013 2014 2015 2016 2017

0 417 397 407 403 404 404 
1 336 464 435 446 442 443 
2 412 192 259 243 249 247 
3 48 164 74 100 94 96 

4+ 16 26 77 56 61 59 
 1,229 1,243 1,253 1,249 1,250 1,249 

 644 614 628 623 625 624 

 2012 2013 2014 2015 2016 2017

0 530 520 532 527 529 528 
1 219 311 291 298 296 297 
2 204 97 132 123 126 125 
3 18 64 29 39 37 38 

4+ 5 8 24 17 19 18 
 976 1,000 1,008 1,006 1,007 1,006 

 2012 2013 2014 2015 2016 2017

0 117 115 118 117 117 117 
1 123 174 163 167 166 166 
2 176 84 113 106 109 108 
3 19 69 31 42 39 40 

4+ 7 11 32 24 25 25 
 441 452 457 455 456 456 
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Frec2 

 
 2012 2013 2014 2015 2016 2017

0 0.42 0.35 0.35 0.35 0.35 0.35 
1 0.59 0.48 0.48 0.48 0.48 0.48 
2 0.74 0.60 0.60 0.60 0.60 0.60 
3 0.69 0.57 0.57 0.57 0.57 0.57 

4+ 0.69 0.57 0.57 0.57 0.57 0.57 
 0.62 0.51 0.51 0.51 0.51 0.51 

 2012 2013 2014 2015 2016 2017

0 1,884 1,795 2,076 2,308 2,599 2,914 
1 601 829 852 986 1,095 1,234 
2 479 223 342 352 407 453 
3 45 154 82 126 129 149 

4+ 12 19 66 56 69 76 
 3,020 3,020 3,419 3,827 4,300 4,826 

 2012 2013 2014 2015 2016 2017

0 417 397 459 511 575 645 
1 336 464 477 552 613 690 
2 412 192 295 303 350 389 
3 48 164 87 134 137 159 

4+ 16 26 90 77 94 103 
 1,229 1,243 1,408 1,575 1,770 1,986 

 644 614 710 789 888 996 

 2012 2013 2014 2015 2016 2017

0 530 429 496 551 621 696 
1 219 260 268 310 344 387 
2 204 83 127 131 151 168 
3 18 54 29 44 46 53 

4+ 5 7 23 20 24 27 
 976 833 943 1,056 1,186 1,331 

 2012 2013 2014 2015 2016 2017

0 117 95 110 122 137 154 
1 123 146 150 173 193 217 
2 176 71 109 112 130 144 
3 19 58 31 47 49 56 

4+ 7 9 32 27 33 36 
 441 379 431 482 542 608 
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Frec1 

 
 2012 2013 2014 2015 2016 2017

0 0.42 0.31 0.31 0.31 0.31 0.31 
1 0.59 0.43 0.43 0.43 0.43 0.43 
2 0.74 0.54 0.54 0.54 0.54 0.54 
3 0.69 0.50 0.50 0.50 0.50 0.50 

4+ 0.69 0.50 0.50 0.50 0.50 0.50 
 0.62 0.46 0.46 0.46 0.46 0.46 

 2012 2013 2014 2015 2016 2017

0 1,884 1,795 2,184 2,547 3,010 3,541 
1 601 829 885 1,077 1,255 1,484 
2 479 223 361 386 469 547 
3 45 154 87 142 151 184 

4+ 12 19 70 64 83 95 
 3,020 3,020 3,588 4,214 4,969 5,851 

 2012 2013 2014 2015 2016 2017

0 417 397 483 563 666 784 
1 336 464 495 603 703 830 
2 412 192 311 332 404 470 
3 48 164 93 151 161 196 

4+ 16 26 95 87 113 129 
 1,229 1,243 1,478 1,735 2,046 2,409 

 644 614 747 870 1,029 1,211 

 2012 2013 2014 2015 2016 2017

0 530 389 473 551 652 767 
1 219 238 254 309 360 425 
2 204 76 123 131 160 186 
3 18 50 28 46 49 60 

4+ 5 6 23 21 27 31 
 976 758 900 1,058 1,247 1,468 

 2012 2013 2014 2015 2016 2017

0 117 86 105 122 144 170 
1 123 133 142 173 201 238 
2 176 65 106 113 137 160 
3 19 53 30 49 52 63 

4+ 7 8 31 28 37 42 
 441 346 413 484 571 673 
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Frec 

 
 2012 2013 2014 2015 2016 2017

0 0.42 0.23 0.23 0.23 0.23 0.23 
1 0.59 0.32 0.32 0.32 0.32 0.32 
2 0.74 0.40 0.40 0.40 0.40 0.40 
3 0.69 0.37 0.37 0.37 0.37 0.37 

4+ 0.69 0.37 0.37 0.37 0.37 0.37 
 0.62 0.34 0.34 0.34 0.34 0.34 

 2012 2013 2014 2015 2016 2017

0 1,884 1,795 2,434 3,142 4,117 5,366 
1 601 829 959 1,301 1,679 2,200 
2 479 223 404 468 634 819 
3 45 154 101 182 211 286 

4+ 12 19 80 84 123 154 
 3,020 3,020 3,978 5,176 6,764 8,826 

 2012 2013 2014 2015 2016 2017

0 417 397 539 695 911 1,187 
1 336 464 537 728 940 1,231 
2 412 192 348 402 546 704 
3 48 164 107 194 225 305 

4+ 16 26 109 114 167 210 
 1,229 1,243 1,639 2,133 2,788 3,637 

 644 614 832 1,074 1,407 1,834 

 2012 2013 2014 2015 2016 2017

0 530 298 404 522 684 891 
1 219 185 214 290 374 490 
2 204 60 108 125 170 219 
3 18 39 26 46 54 73 

4+ 5 5 20 21 31 39 
 976 587 772 1,005 1,313 1,713 

 2012 2013 2014 2015 2016 2017

0 117 66 89 115 151 197 
1 123 103 120 162 209 274 
2 176 51 93 108 146 189 
3 19 42 27 49 57 77 

4+ 7 7 28 29 42 53 
 441 269 357 464 606 791 
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 2004 2005 2006 2007 2008 2009 2010 2011 

 3.88 0.72 1.05 16.98 9.62 5.34 15.34 19.42

CPUE 0.60 1.06 1.44 2.20 2.48 3.13 2.80 14.70
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