
 
 

 
   
 

 
 

               
1995 2000 200

2001 130 2004 2007
247 2011 129 2012 110

5
Blimit 2005 91

2012 Blimit 5 Blimit
F Frec Flimit 0.8Frec  Ftarget ABC

 
 

 2014 ABC  F   
ABClimit 38  Frec 1.43 45% 
ABCtarget 34  0.8Frec 1.14 41% 

   
F  

 
 F   

2011 129 69 2.57 53% 
2012 110 55 1.80 50% 
2013 100    

F 2013
2013 50  
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1990
1990 2001

 
 

1  
  

 1986
 1997

(Iversen et al. 1993; Ohshimo 
1996) 1  
  

 
1958  
 

2  
  

9cm

2  2009  

� �� �� �44.015.0exp196.143 
��� tBLt  



 
 

 � �� �� �74.009.0exp159.158 
��� tBLt  

BLt t (mm) 3  
 

3  

8.5cm (Funamoto et al. 2004)
(2008) 11.9cm

1 3  
 

4  
(Tanaka et al. 

2006)

 
 

1  

 
 

2  
  1995 90 1996 5

2001 4 1
5 2011 2012 27  

1991 1998 70
2001 20 2011 22 2012 15

 
1991 2000 65

2001 2008 40 70 2011 40 2012 32
 

1997 1996 2000 10
2004 61 1 4 2005

2008 2009 2009 51
2012 50  

1977 1987 2 6
10 6



 
 

2 1999 2000 1 2002
2005 1 2008 2011

47 2012 42  
1995 20 2000

1 2012 22
 2000

1996 50
2003 111 2009 (FAO Fish 

statistics: Capture production 1950-2011, Release Date March 2013)
2011 77 2 1  

 

1  
  

 
 

2  
5 3 1998 2000

2001 2004 1979
2011 2012

2001
2 3

 
6 8 9

(Ohshimo 2004) CPUE
2007 2010

CPUE 1990 2002
2011 2012  

7 6 8 9
CPUE 2003

2005 2009 2011 2012 2009
2010

 
8 4 CPUE

2003 2007 2008
2011 2012 2007  

 
3  

9 0 0



 
 

1977 1990 2000  
 
4  

10 2
1977 1979

74 1998 306 2001
129 2007 2008

2012 110 1990
1977 38 56% 2012 50%  

(M) 0.5 1.0 1.5
11 12

100
Blimit

12 RPS 10%
10% 91 2005 13

RPS  
F F YPR %SPR 14 2012 F(1.80)
Fmed(1.60) F30%SPR(1.00) Fmax(0.80) F0.1(0.75)  

 
5  

36 2012 28 32
Blimit

5
Blimit 3

1/3 154  
 

6  
(F) 15  

 

1  
2012 61 12

Blimit 91 2008
 

 
2 ABC  

Blimit ABC
1-1)-(2) ABC  

 Flimit=Frec 
 Ftarget=Flimit � 



 
 

Flimit 5 2018 Blimit F Frec �
0.8 2013 F Fcurrent F2012 2013 10

2003 2012 869 /kg
100 100

869 ABC
ABC  

 
2013 ABC  F   

ABClimit 38  Frec 1.43 45% 
ABCtarget 34  0.8Frec 1.14 41% 

 
3 ABClimit  

16 Frec 0.8Frec Fcurrent
Fcurrent Fcurrent

F
 

 
  
 2012 2013 2014 2015 2016 2017 2018 
Frec 
(0.79Fcurrent) 55  50  38  45  52  61  71  

0.8Frec 
(0.63Fcurrent) 55  50  34  51  73  91  95  

0.4Fcurrent 55  50  26  54  90  103  103  
0.6Fcurrent 55  50  33  52  76  93  97  
0.8Fcurrent 55  50  39  45  51  59  68  
Fcurrent 55  50  42  36  31  26  22  
1.2Fcurrent 55  50  45  28  18  11  7  
1.4Fcurrent 55  50  47  22  10  5  2  
  
 2012 2013 2014 2015 2016 2017 2018 
Frec 
(0.79Fcurrent) 110  100  85  99  115  134  156  

0.8Frec 
(0.63Fcurrent) 110  100  85  126  181  222  231  

0.4Fcurrent 110  100  85  177  286  325  325  
0.6Fcurrent 110  100  85  133  193  233  242  
0.8Fcurrent 110  100  85  98  113  130  150  
Fcurrent 110  100  85  72  61  52  44  
1.2Fcurrent 110  100  85  53  33  21  13  
1.4Fcurrent 110  100  85  39  18  8  4  
 
 
 
 



 
 

4 ABC  

 
 

 
 F  ABClimit ABCtarget 

 
 

2012  F2010 1.27 181 78 69  
2012 2012  F2010 1.45 130 60 54  
2012 2013  F2010 1.62 110 53 48 55 
2013  F2011 1.43 125 58 52  
2013 2013  F2011 2.57 100 53 50  
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2011 1 2 F
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1.  
 

    
1976 2,659 11,854 40,727 126,202  
1977 5,306 17,532 49,476 140,842  
1978 1,360 14,545 34,521 183,211  
1979 902 7,255 22,511 171,539  
1980 787 4,913 38,523 169,657  
1981 1,077 8,032 33,089 184,351  
1982 2,663 10,751 59,867 162,256  
1983 3,112 20,184 47,801 131,859  
1984 1,174 15,343 42,342 155,124  
1985 2,027 11,128 31,480 143,512  
1986 1,305 20,441 40,172 201,642  
1987 2,025 13,261 26,478 167,729  
1988 3,309 13,434 34,977 126,112  
1989 2,039 14,596 37,066 131,855  
1990 5,065 7,964 28,793 168,101 54,140 
1991 4,457 32,089 39,894 170,293 113,050 
1992 3,428 36,001 44,343 168,235 192,720 
1993 2,024 32,008 34,181 249,209 557,237 
1994 1,505 32,832 22,503 193,398 438,955 
1995 8,968 39,950 44,185 230,679 489,066 
1996 2,488 61,791 49,244 237,128 671,376 
1997 6,471 26,605 45,369 230,911 1,110,860 
1998 7,074 70,273 50,903 249,519 1,217,190 
1999 5,868 65,764 56,397 238,934 951,419 
2000 4,821 57,481 64,872 201,192 980,461 
2001 393 18,941 45,853 273,927 1,075,571 
2002 7,415 17,682 40,413 236,315 998,129 
2003 5,269 28,259 43,356 250,106 1,106,500 
2004 4,778 13,565 42,672 196,646 935,358 
2005 1,989 16,202 56,868 249,001 882,551 
2006 6,402 19,025 44,757 265,346 826,834 
2007 5,751 20,941 56,727 221,110 806,528 
2008 4,860 22,019 69,689 261,532 658,721 
2009 6,871 18,072 26,236 203,728 521,897 
2010 7,413 22,015 36,944 249,636 598,110 
2011 2,672 21,513 40,265 292,730 766,639 
2012 2,655 15,406 32,347 221,980  

1995 2000 2002
 

 



 
 

2.  
 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 

 4,870 5,089 6,500 4,472 4,043 3,783 3,143 2,116 2,507 3,546
           

 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 
 5,702 5,864 6,535 6,541 7,083 5,971 6,038 7,057 5,990 5,739

           
 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

 6,481 6,661 11,109 12,071 6,739 4,635 5,155 8,844 9,869 8,248
        

 2007 2008 2009 2010 2011 2012     
 9,251 7,150 5,885 7,077 4,687 4,238     

 
3.  

 1979 1980 1981 1982 1983 1984 1985 
 116 99 568 248 176 22 60 

 46 195 296 89 64 8 46 
        

 1986 1987 1988 1989 1990 1991 1992 
 111 337 156 209 889 852 1,249 

 19 104 122 110 319 1,011 1,224 
        

 1993 1994 1995 1996 1997 1998 1999 
 770 1,554 484 712 486 5,457 1,673 

 1,202 640 95 1,111 489 1,659 2,703 
        

 2000 2001 2002 2003 2004 2005 2006 
 4,522 448 1,481 2,077 7,455 1,670 1,172 

 1,490 107 247 1,671 2,629 2,017 2,851 
       

 2007 2008 2009 2010 2011 2012 
 7,490 1,089 767 3,275 3,280 807 

 1,582 791 23 194 555 27 
3 6 3 4
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