
 

 

 

 
 

 

  

 
1984 1995

1996 2001 2002 2005 2006
2012 7,900 36

5 Blimit
4,142 4,997 B Blimit ABC

25 1-1)-(1)
2018 2003 2005 : 9,797

0.8Fcurrent Flimit = 0.8Fcurrent  ABClimit Ftarget = 
0.8Fcurrent 0.8 ABCtarget ABC 0

5 2007 2011 139
3.8% 2011 139

0.7%  
 

 2014 ABC  F   
ABClimit 1,645  0.8Fcurrent 0.15 21% 
ABCtarget 1,355  0.8 0.8Fcurrent 0.12 18% 

ABC F 1  
 

  F   
2011 83 23 0.22 25% 
2012 79 21 0.19 27% 
2013 77 - - - 

F 1  
 

 
 

 
 
 
 



 

 

 
1  

 
1989 119 316 229

1
 ; http://www.yutakanaumi.jp/saibai/saibai 01.html

1963 1.5
2011 139  

7 2011 1,744 319 1,425
 

1997 1 12 120
3.9 3%
48 2.8 1.7%

1998 2002 1 12
4.5 4% 195 2008 1

12 4.2 8% 331
 

7 1 9 30 3 12cm
 

 

  

 
2011 2012

 
 
 

 
 

 
 

(M) M 0.39 0 0.24 1 0.17 2
1999  

 
 

 

  

  



 

 

1  
10cm

2 3
 

 
2  

1 16.0cm 2 22.5cm 3 28.1cm 4 32.8cm 4 15
20 1983  
 
3  
3 4 5

5 6 3 4
 1983  

 
4  

1992
 

 

1  

 
2012 35% 33% 12% 12% (9%)

 
 

2  
1953 4,552 1970

1,715 1984 3,351
2012 2,094 1 6  

 
3  

3
1

2007
7  

 

1  
6



 

 

(1999) 5 6
2012 0 5 F 5 F 2012 6 F 5

F 2012
0 2012 0 F

2  
 

2  
CPUE kg 1970 0.27 1975 0.95
1996 3.33 8 1

CPUE  
2009 2011 1

100g 4 12 CPUE 9
CPUE 2011 0.20 2002 2007 0 1

2003 1/2 9
CPUE / 2007 2002 3

 
 

3  
2007 2012 1997 1999 2001 2012

2

1981 2012
3

4 1977 2012
1977 1996 1997

1977 1980 1981
1993 1996 1997

1998 2000 2001
 

5 10 2003 0 1
0 1998

1 2003 0 1 2
6+

11  
 
4  

1984 1995
1996 2001 2002 2007 2012



 

 

7,900 12 6  
2012 1,903 6

0 36.2% 1 22.2% 2 14.9% 3 11.2% 4 6.9%
5 3.9% 6 4.7%  

3 50 4 1984 1997
3,883 2007 2008 2012

4,997 13 7  
0

14 2012 0
2007 2011 0 2012 0

96 ( ) 689 ( ) 2012 0
 

0 1977 1994
13 7 1995 2001 2002

 
139 2007 2011

(SSB)
0 15 0

 
1983 1987 62

0
2.4 19.0% 1989 1993

0 5.1 31.0% 20
1998 50%

1995 1997 3.6 5.6% 2006
82% 83% 0.24% 0.72% 2007

53% 0 4.0%
21

1998 2009 0.4 1.9% 24 2003 2012
0.0 1.4% 0.7 2.4% 2007 2012

0.00 0.24% 2003 2012
2.0 5.1%  

7

 
 

0 ×  
1983 31.0% 1988 1994

63.6% 25.6% 1985 1989 1990



 

 

100% 5 2007 7.7% 2008 5.8% 2009 1.3% 2010
1.1% 2011 3.2% 7

 
1977 2011

15  
RPS( ) 1977 2000 2001

2011 0.10 2012 0.14 16
RPS 0.13 2007 2011 ;  

M
17 M

 
 

5  
11,965 0 3 3,988

3,988 7,977 7,977 2012
5  

 
6  

7 18 F 1 F 1970 1990
2000 1997 2002

3 4 F 2000
5 F 1999

 
F 19 3 F SSB

 
8 F%SPR YPR 1 20 1

5 2007 2011 Fcurrent=Fave5yr 0.19 F30%SPR
0.11 F

 
 

7  
10 2002 2011 182 119 291

1.9% 0.2 6.8% 7 0
0 10 0.201 0.152 0.244

 
 

1  
36 5



 

 

 
36 10%

10% Blimit 4,142 2012
4,997 B Blimit

ABC 1-1)-(1) ABC
2018 2003 2005 : 9,797

0.8Fcurrent Flimit = 0.8Fcurrent  ABClimit Ftarget 
= 0.8Fcurrent 0.8 ABCtarget

139 2007 2011 0 3.8%  
0.8Fcurrent 0.15 0.8Fcurrent

Ftarget � 0.8 Ftarget=�×0.8Fcurrent =0.8×0.18=0.15  
 

2 ABC  
2013 F Fcurrent 2007 2011 2013

2007 2011 730 139
(3.8%) 100  

 
 2014 ABC  F   
ABClimit 1,645   0.8Fcurrent 0.15 21% 
ABCtarget 1,355  0.8 0.8Fcurrent 0.12 18% 

ABC F 1  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

3 ABClimit  
   

  2012 2013 2014 2015 2016 2017 2018 

 0.8Fcurrent 2,106 2,050 1,645 1,762 1,849 1,933 2,018
   

  2012 2013 2014 2015 2016 2017 2018 

 0.8Fcurrent 7,900 7,712 7,662 8,177 8,558 8,888 9,186
 

F  2012 2013 2014 2015 2016 2017 2018 
0.02 0.1 Fcurrent 2,106 2,050  241  329  424  530  644 
0.04 0.2 Fcurrent 2,106 2,050  473  622  776  941 1,115 
0.06 0.3 Fcurrent 2,106 2,050  696  882 1,067 1,258 1,453 
0.08 0.4 Fcurrent 2,106 2,050  910 1,113 1,305 1,497 1,688 
0.10 0.5 Fcurrent 2,106 2,050 1,116 1,317 1,498 1,674 1,846 
0.11 0.6 Fcurrent 2,106 2,050 1,314 1,497 1,653 1,801 1,944 
0.13 0.7 Fcurrent 2,106 2,050 1,505 1,655 1,775 1,888 1,999 
0.147 
ABClimit 

0.8 Fcurrent 2,106 2,050 1,645 1,762 1,849 1,933 2,018 

0.15 0.8 Fcurrent 2,106 2,050 1,679 1,787 1,865 1,942 2,020 
0.17 0.9 Fcurrent 2,106 2,050 1,856 1,908 1,937 1,974 2,019 
0.19 1.0 Fcurrent 2,106 2,050 2,029 2,015 1,991 1,986 2,000 

 

F  2012 2013 2014 2015 2016 2017 2018 
0.02 0.1 Fcurrent 7,900 7,712 7,662 10,052 12,540 15,124 17,796 
0.04 0.2 Fcurrent 7,900 7,712 7,662  9,743 11,819 13,897 15,973 
0.06 0.3 Fcurrent 7,900 7,712 7,662  9,446 11,150 12,796 14,388 
0.08 0.4 Fcurrent 7,900 7,712 7,662  9,160 10,528 11,806 13,006 
0.10 0.5 Fcurrent 7,900 7,712 7,662  8,885  9,951 10,916 11,799 
0.11 0.6 Fcurrent 7,900 7,712 7,662  8,620  9,414 10,114 10,742 
0.13 0.7 Fcurrent 7,900 7,712 7,662  8,365  8,914  9,390  9,815 
0.147 
ABClimit 0.8 Fcurrent 7,900 7,712 7,662  8,177  8,558  8,888  9,186 

0.15 0.8 Fcurrent 7,900 7,712 7,662  8,131  8,473  8,769  9,039 
0.17 0.9 Fcurrent 7,900 7,712 7,662  7,894  8,038  8,175  8,316 
0.19 1.0 Fcurrent 7,900 7,712 7,662  7,662  7,626  7,628  7,666 
  

2014 0.8Fcurrent 2018 1.2
1.0 21

 
 
 
 
 



 

 

4 ABC  

  

2001 2011  2001 2011  

2009 2011  2009 2011  

2011  2011  

2012  2012  
 

2012 2011
 

 
  F  

 
 ABClimit ABCtarget  

     

2012  F30%SPR 0.12 8,622 1,149  938  

2012 2012 F30%SPR 0.12 8,570 1,169  899  

2012 2013 F30%SPR 0.11 7,900 1,232 1,009 2,094 

2013  F30%SPR  0.12 8,473 1,449 1,185  

2013 2013 F30%SPR 0.11 7,712 1,425 1,215  

ABC 2013 F 1  
2012 2013 2012

F30%SPR  
 

(0 1 ) 0

2

 

 2003
2005 2006

2005
2006 1 13 788

7 273 2005 2006
445 2,967 432 2,880

(Zenitani et al. 2009)
 

 

(1999) VPA . 19 25-40. 
(1983) pp.74. 

(1988) 



 

 

(1998) pp.115. 
(2003) 

69 170-177. 
(1992) , 17 59-70  

(1989)

Zenitani H, Onishi Y, Kobayashi S, Fujiwara T (2009) Spawning season, spawning grounds, and egg 
production of red sea bream in Hiuchi-nada, Seta Inland Sea. Fish Sci, 75, 55-62. 
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 �  

2 (1  
1  

(SRa) 2 0 3 0.5 4 1
 

a (Fa) 1 (F1) :sa=Fa/F1 2007



 

 

2011  
1 (F1) (Fa) Fa=F1 sa

 
 

3 ABC  
Pope  

Ca,y � Na,y � {1� exp(�Fa,y )} � exp(�M/2) 

2013 2007 2011
2013 2007 2011 730 139

0 (3.8%) 100 2013 2013 2012
F 7,712 2014

2012 ABClimit ABCtarget  
 

4 0  
0

14 0
5 0

0 0 F  
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