
  

 
 

 

 

 

1970 1980 1990

1993 1998 1998 2000

2001 2004 1994 1997

2004 2005 2007

2008 2008

5 2007 2011

÷ 10 2001 2010
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2013 F 2013 ABC

EEZ Fcurrent 2011 F

1,000 80%

2011  

 
 F   

2010 423 148 (130) 0.54 35% 
2011 517 180 (138) 0.65 35% 
2012 547 — — — 

2012  

 
    

Bban    
Blimit  2001 15  

2011   2001 25  

 

 

 
 

F  
Fcurrent

 

  
2013  

ABC 
5 5

5
 

Blimit
 

5

(F30%SPR)* 
0.41 

(0.64 Fcurrent) 29% 141
299 192 99% 100% 155 (131)

(Fcurrent)* 
0.65 

(1.00 Fcurrent) 40% 98
287 202 53% 90% 215 (182)

(Fmed)* 
0.66 

(1.02 Fcurrent) 40% 106
284 204 49% 90% 218 (184)

 

ABC 1-1)-(1)  

 Blimit

 

23

*  
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(17)  

(17)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(M) M = 0.5  

 

30% 2011

1997

TAC  

21 23

23

24

 

 

1  

1
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2  

1 16 18cm 2 22 24cm

3 26 28cm 2 5  

 

3  

2 3 (Sassa et al., 2006)

1 3 5 6 3 5 1

50% 2 3  

 

4  

(Tanaka et al., 2006)  

 

1  

80%

 

 

2  

1973 1976 93 150

1980 41 1980 1990

1993 1998 20 1999 2002 135 159

2003 2004 192

2006 13 2011 138

4   

2011 43

2003 2004

23 47 2005 2007 135 186

2008 59 2009 25 2010 26

(FAO Fish statistics: Capture production 1950-2010 (Release date: January 2012))  

 

3  

1992 2003

2009 5

2011
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30 2011

 

 

1  

2

 

0 2 6

5 9

0 3  

 

2  

1999 2002

2003 2005 2007

2008 5  

0 2 3

2003 2004 2005 2006 2007

2011 6  

 

3  

0 1 7 2005 2007 1

2008 0  

 

4  

2

1973 1976 25 34 1977 1980 13 18

1993 1998 50 54 8

1999 2001 28

2004 55 2005 2011 52

 

0 1993 2000

9 2001 2004

2005 2008

1997 2001 2002 2005
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(M) M

M 2011

10 M  

F F 1982 1993 1994

11  

F 12

 

 
5  

2011 39 1973 2011 8

1960 30 40

1973

Blimit 15

5 2007 2011  

 

6  

13 1973 2011

1%

 

 

7 Blimit  

(Blimit) 39

10% 10%

2001 15 Blimit

2011 25

Blimit  

 

8  

÷

1990

2000 2001 14

2005 2007 2008

15  
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28 30 125 30 3

2005 1973 2011 16

r2=0.15 2005 3

4 5 6

, 2011  

2002 2007 2008

2012 6

2012 2011 10

5 3- 3

0 3 - 2 2012

2005 2007

40 2012

10 2001 2010 23.2 kg 2012

65 2011

30 30

69  

 

9  

2009 2011 F

(YPR) (SPR) 17 F(Fcurrent)

2009 2011 0 0.41 1 1 2 0.78 3 0.23

F 2011 F (0.65) F 0 0.44 1 1.07 2

0.83 3 0.25 Fcurrent F30%SPR F0.1  

 

1  

1970 8 1980 1990

1993 1998 1998 2000

9 2001 2004 1994 1997

2004 2005 2007

2008 2011

2011 Blimit
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5 2007 2011

 

 

2 2013 ABC  

ABC 2011 Blimit

24 ABC 1-1)-(1)

 = 2001 2010 23.2 kg

30 69

F 2012 Fcurrent

2011 F Fmed 2009 2011 2001 2010

F 0 =0.45 1 =1.09 2 =0.85 3 =0.25

F30%SPR

30% F 0 =0.28 1 =0.68 2 =0.53 3

=0.16  

 

  
 

2011 2012 2013 2014 2015 2016 2017

 F30%SPR 
(F=0.41) 180 220 155 186 203 210 213 

 0.8F30%SPR
(F=0.33) 180 220 130 167 188 196 200 

 Fcurrent 
(F=0.65) 180 220 215 215 219 220 221 

 0.8Fcurrent 
(F=0.51) 180 220 184 204 214 218 220 

 Fmed 
(F=0.66) 180 220 218 215 216 216 216

 0.8Fmed 
(F=0.53) 180 220 187 204 215 219 220 

  
 

2011 2012 2013 2014 2015 2016 2017

 F30%SPR 
(F=0.41) 517 547 540 657 733 782 808

 0.8F30%SPR
(F=0.33) 517 547 540 702 819 898 942 

 Fcurrent 
(F=0.65) 517 547 540 552 559 563 565

 0.8Fcurrent 
(F=0.51) 517 547 540 607 646 669 680

 Fmed 
(F=0.66) 517 547 540 545 545 545 545

 0.8Fmed 
(F=0.53) 517 547 540 602 638 658 669 

18 19  
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3  

2012 2023 F30%SPR

Fcurrent 2011 F Fmed 0.8F30%SPR 0.8Fcurrent 0.8Fmed

2012 2023

1973 2010

23.2 kg

30 30

 

1,000 20 Fmed 1,000

2013 10% 100

2023 2011 Fcurrent 1,000

2011 F30%SPR 10%

100 0.8F30%SPR 0.8Fcurrent 0.8Fmed

1,000 2012

F30%SPR Fcurrent Fmed

0.8F30%SPR 0.8Fcurrent 0.8Fmed

 

1,000 5 10% 80%

5 2013 2017 5 2018 1 2011

5 Blimit 5

0.8F30%SPR 5 Blimit

0.8 F ABC  
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F  
Fcurrent

 

 
 

 2013
ABC 

 5
5  

 
5

Blimit
 

5

(F30%SPR)* 
0.41 

(0.64 Fcurrent) 
29%

141
299 

192 99% 100% 
155 

(131) 

(0.8F30%SPR)* 

0.33 
(0.51Fcurrent) 

24%
140

278 
177 100% 100% 

130 
(110) 

(Fcurrent)* 
0.65 

(1.00 Fcurrent) 
40%

98
287 

202 53% 90% 
215 

(182) 

(0.8 Fcurrent)* 

0.52 
(0.80 Fcurrent) 

34%
137

296 
202 93% 99% 

184 
(155) 

(Fmed)* 
0.66 

(1.02 Fcurrent) 
40%

106
284 

204 49% 90% 
218 

(184) 

(0.8 Fmed)* 

0.53 
(0.82 Fcurrent) 

35%
133

309 
205 91% 99% 

187 
(158) 

 
ABC 1-1)-(1)  

Blimit
 

23

*  
� 0.8  

2013 F 2013 ABC

EEZ Fcurrent 2011 F

1,000 80%

2011  

 

EEZ

EEZ 5 2007 2011 (0.844)

1999

1999 0.919 2013

ABC EEZ 201  
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4 ABC  

 

 

2010  

2011  

2011  

2010 2011  

 

 

2003 2011 0 1  

2011 2  

0 1  

2011

 

2011  %SPR 

 
 

 
 
 

F
ABClimit ABCtarget 

 
 

2011  Fmed 0.69 491 204(187) 175(161)  
2011 2011  Fmed 0.56 536 218(200) 187(172)  
2011 2012  Fmed 0.66 517 196(181) 167(154) 180(138)
2012  Fmed 0.56 478 165(142) 140(120)  
2012 2012  Fmed 0.66 547 223(192) 191(164)  
2011 2012 TAC  

2012 ABC 5 EEZ

2011

EEZ ABC 1999 1999 0.919

1999 2012 2012 EEZ

ABClimit 205  

2012 2011 0

2012 2011

Fmed RPS 2000 2009

2001 2010 RPS Fmed

2012 ABC  

 

F Fcurrent

2011 F 0 F

2001 2010 30

69 2013

2014

21

マアジ対馬暖流系群-11-

-113-



  

0 0

 

 

21 23

 

 

 

Sassa, C., Y. Konishi and K. Mori (2006) Distribution of jack mackerel (Trachurus japonicus) 

larvae and juveniles in the East China Sea, with special reference to the larval transport 

by the Kuroshio Current. Fish. Oceanogr., 15, 508-518. 

 (2011) 22

.59-70. 

Tanaka, H., I. Aoki and S. Ohshimo (2006) Feeding habits and gill raker morphology of three 

planktivorous pelagic fish species off the coast of northern and western Kyusyu in 

summer. J. Fish. Biol., 68, 1041-1061. 
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1  

2011 (1971)

18.5cm 2000

3+ 3 M 1960

5 M 2.5÷ 5 0.5  

 
 0 1 2 3+ 

(cm) 12.8 17.7 22.6 30.0  
(g) 28.8 76.1 158.0 371.5 
(%) 0 50 100 100 

 

1 1973 2011 1 12 1

+  

3 (3+) 2

F  

)exp( ,,1,1 ayayaya MFNN ���  (1) 

N 3�,y �1 � N 3�,y exp( F3�,y  M3� ) � N 2,y exp(F2 ,y  M2 )  (2) 

Ca ,y � N a ,y

Fa ,y

Fa ,y � M a

(1 exp(Fa ,y  Ma ))  (3) 

F3�,y ��F2 ,y  (4) 

N C a 0 2 y �

0.3 F (2000)

(1985) 2 2011 0 2 F

2011

2003 2011 2 3 0

2003 2011 0 1 1

2003 2011

1

CPUE
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��
2011

2003

2
,1,13

2011

2003

2
,0,02

3

2

2011

2003

2
,,,1 )ln()ln()ln()ln()ln()ln(
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a

B

I
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N

I
q

B

CPUE
q

3 4  

 

                                                                     (5) 

 

  

                                     (6)                 

 

 

 

B N I0 I1 0 1 3

4 (CPUE) 2 3 9 12

F0,2011=0.25 F1,2011=1.13

F2,2011=0.92 F3+,2011=0.28

 

 
 

 2003 2004 2005 2006 2007 2008 2009 2010 2011 
2  0.53 0.90 0.88 0.83 0.60 0.63 0.79 0.64 1.00 

3  0.18 0.26 0.42 0.37 0.62 0.45 0.67 0.89 0.32 

 
1 1997 2011

1996 1973 2009

1997 2009

1997 2009

6 12 9 12 0 1 5

1 8 9 12 1 1 8 6 12

2 1 5 1 12 3+ 2010
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2 (1985) VPA  

N a�1 � N a exp(Fa  M )  (A1) 

Ca �
Fa

Fa � M
N a 1exp(Fa  M )� � (A2) 

F  

Fa
new � ln 1�

Ca

Na�1

exp(M)
Fa � M

Fa

1exp(Fa )
1 exp(Fa  M)

�
�
�

�
�
�

 (A3) 

(2) (3) Ca+,y Ca-1,y Na+,y Na-1,y  

Na�,y�1 �
Ca� (�Fa1 � M)

�Fa1(exp(�Fa1 � M) 1)
�

Ca1(Fa1 � M)
Fa1(exp(Fa1 � M) 1)

 (A4) 

 

exp(Fa � M ) 1� exp(Fa � M )
1 exp(Fa  M )

1exp(Fa )
1exp(Fa )� � 

�
1 exp(Fa  M)

1 exp(Fa )
exp(M) exp(Fa ) 1� � (A5) 

 

Na�,y�1 �
Ca� (�Fa1 � M)(1 exp(�Fa1))

�Fa1(1exp(�Fa1  M))
exp(M)

1
exp(�Fa1) 1

 

�
Ca1(Fa1 � M )(1exp(Fa1))

Fa1(1 exp(Fa1  M))
exp(M )

1
exp(Fa1) 1

  (A6) 

(A3) F  

exp(Fa1) 1 �
1

Na �,y�1

Ca �(�Fa1 � M)(1 exp(�Fa1))
�Fa1(1exp(�Fa1  M))

exp(M)
exp(Fa1) 1

exp(�Fa1) 1
 

�
1

Na�,y�1

Ca1(Fa1 � M)(1 exp(Fa1))
Fa1(1exp(Fa1  M))

exp(M)  

Fa1
new � ln 1�

1exp(Fa1)
Na �,y�1Fa1

exp(M)
�

��
 



Ca�(�Fa1 � M)

�(1exp(�Fa1  M))
exp((1�)Fa1)�

Ca1(Fa1 � M)
1 exp(Fa1  M)

�
�
�

�
�
�

�

� 
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3 0

9 12

1 9 1

8 1 7 9

3 1 5 6

3 2 125m 6

3 3 4 3 4

27 34 10 30mm

0  

 

 
  

0
     

 
 

2003 8.76 1.59 9.6 5.12 20.5 8,487 1.00 1.62 23.03 10.86
2004 6.24 1.90 6.0 4.14 10.6 15,161 0.07 1.53 11.46 6.89
2005 5.14 1.50 5.9 3.58 6.1 324 0.10 3.87 5.25 4.33
2006 2.73 2.64 6.9 3.67 5.1 2,265 0.23 0.98 7.14 5.12
2007 1.61 1.86 9.1 3.01 18.1 13,569 0.28 0.57 14.08 6.51
2008 3.12 1.10 5.1 2.60 15.8 5,934 1.24 4.74 27.25 8.42
2009 3.93 1.78 5.2 3.32 39.0 21,712 1.45 1.63 37.60 11.18
2010 4.06 2.47 6.1 3.94 40.4 12,375 1.92 1.42 34.19 11.60
2011 5.71 4.08 8.1 5.72 15.3 6,062 0.21 5.55 18.08 10.17

 

4. 1

9 12 1 3

5

1  

 

CPUE  
 2003 2004 2005 2006 2007 2008 2009 2010 2011

 2.44 2.52 3.26 1.96 3.04 3.50 3.58 6.17 4.77 
 7.96 12.78 6.78 3.76 11.44 4.38 8.52 2.96 1.98 

1 4.41 5.68 4.70 2.71 5.89 3.92 5.52 4.27 3.08 
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1  

 
 
  F  

 
/  0 1 2 3+ 0 1 2 3+ 0 1 2 3+ 0 1 2 3+

1973 286 510 255 20 7 41 39 7 0.13 0.79 1.38 0.41 2,913 1,152 411 75 
1974 677 841 187 23 17 68 29 8 0.25 1.08 1.24 0.37 3,900 1,547 318 93 
1975 1,451 971 206 27 37 79 32 9 0.58 1.02 1.49 0.45 4,113 1,849 318 95 
1976 222 798 212 17 6 65 33 6 0.16 1.17 1.03 0.31 1,927 1,402 403 80 
1977 99 393 140 26 3 32 22 9 0.26 0.67 1.04 0.31 553 999 264 123 
1978 41 94 190 29 1 8 29 10 0.03 0.60 1.33 0.40 2,034 260 311 111 
1979 631 662 30 12 16 54 5 4 0.69 1.11 0.57 0.17 1,570 1,202 87 95 
1980 43 181 129 17 1 15 20 6 0.05 0.63 1.06 0.32 1,043 480 241 78 
1981 180 368 77 17 5 30 12 6 0.10 1.35 0.94 0.28 2,338 599 155 85 
1982 428 931 55 19 11 76 8 6 0.17 1.95 1.22 0.37 3,414 1,280 94 76 
1983 369 1,217 62 11 9 99 9 4 0.22 1.76 1.13 0.34 2,320 1,744 111 49 
1984 1,716 684 131 15 43 56 20 5 0.51 1.32 1.91 0.57 5,334 1,126 181 43 
1985 907 1,355 118 9 23 110 18 3 0.42 1.77 1.50 0.45 3,299 1,940 183 31 
1986 324 553 126 10 8 45 19 3 0.19 0.73 1.40 0.42 2,354 1,314 201 37 
1987 2,037 695 275 16 51 57 42 5 0.34 1.25 1.89 0.57 8,920 1,180 384 45 
1988 1,136 2,223 125 13 29 181 19 5 0.62 1.19 1.32 0.40 3,045 3,862 206 51 
1989 1,481 442 555 23 37 36 85 8 0.41 0.79 2.40 0.72 5,451 994 709 54 
1990 1,441 1,535 163 14 36 125 25 5 0.38 1.79 1.28 0.38 5,739 2,184 273 55 
1991 1,704 1,283 126 16 43 104 19 6 0.48 1.06 1.18 0.35 5,601 2,387 221 69 
1992 1,042 1,147 367 25 26 93 57 9 0.24 1.08 1.99 0.60 6,035 2,109 500 70 
1993 1,799 2,007 320 24 45 163 49 8 0.30 1.78 2.03 0.61 8,799 2,865 433 65 
1994 1,897 2,458 161 12 48 200 25 4 0.52 1.37 1.10 0.33 5,838 3,967 294 56 
1995 2,652 1,256 442 30 67 102 68 10 0.46 1.27 1.92 0.58 8,908 2,109 612 84 
1996 820 1,946 222 22 21 158 34 8 0.20 1.18 1.37 0.41 5,644 3,398 359 83 
1997 3,094 1,652 405 25 51 137 66 9 0.55 1.25 1.47 0.44 9,141 2,796 630 89 
1998 1,218 2,020 286 31 46 154 43 10 0.41 1.41 1.25 0.37 4,486 3,213 485 123 
1999 1,037 878 267 31 33 80 42 10 0.35 0.91 1.14 0.34 4,371 1,798 476 136 
2000 891 1,106 298 47 27 90 43 18 0.37 1.26 1.66 0.50 3,611 1,863 438 151 
2001 4,436 985 185 26 35 80 28 9 0.90 1.51 1.21 0.36 9,155 1,514 320 106 
2002 2,131 1,182 130 29 38 95 21 9 0.60 1.02 1.47 0.44 5,880 2,256 203 103 
2003 2,301 878 320 20 76 72 49 7 0.43 0.80 1.50 0.45 8,220 1,964 494 68 
2004 1,199 1,801 258 17 45 131 34 6 0.32 1.12 0.89 0.27 5,514 3,243 536 93 
2005 526 1,297 327 36 11 112 49 12 0.16 1.05 0.98 0.29 4,395 2,432 640 176 
2006 480 1,038 218 35 14 86 35 12 0.16 0.83 0.73 0.22 4,044 2,262 517 226 
2007 353 1,109 248 40 11 82 37 14 0.14 1.04 0.71 0.21 3,335 2,086 599 261 
2008 1,326 976 172 43 23 85 28 15 0.44 1.13 0.65 0.19 4,658 1,753 445 305 
2009 1,533 1,077 156 51 29 82 27 20 0.42 1.25 0.82 0.25 5,579 1,822 344 294 
2010 1,805 974 125 34 30 85 21 12 0.53 0.78 0.67 0.20 5,483 2,223 315 231 
2011 1,162 1,097 306 41 33 84 48 15 0.25 1.13 0.92 0.28 6,627 1,964 621 212 
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2  

 
  

   (%) kg
 1973 93 2 95 256 136 2,913 37 21.43 
 1974 121 2 122 305 144 3,900 40 27.09 
 1975 150 7 157 336 157 4,113 47 26.23 
 1976 102 7 109 253 147 1,927 43 13.13 
 1977 60 5 65 178 124 553 37 4.47 
 1978 44 4 48 159 97 2,034 30 21.03 
 1979 72 7 79 184 95 1,570 43 16.52 
 1980 41 1 42 130 84 1,043 32 12.45 
 1981 47 6 52 161 78 2,338 32 30.08 
 1982 91 11 101 231 93 3,414 44 36.81 
 1983 110 12 122 234 105 2,320 52 22.14 
 1984 117 7 124 269 89 5,334 46 60.24 
 1985 139 16 155 280 118 3,299 55 28.02 
 1986 69 7 76 210 97 2,354 36 24.24 
 1987 142 14 156 396 123 8,920 39 72.76 
 1988 194 40 233 440 206 3,045 53 14.76 
 1989 144 23 167 347 168 5,451 48 32.37 
 1990 174 17 191 384 150 5,739 50 38.29 
 1991 156 16 173 393 155 5,601 44 36.19 
 1992 157 28 185 426 187 6,035 43 32.25 
 1993 228 38 266 545 206 8,799 49 42.79 
 1994 239 38 277 535 226 5,838 52 25.84 
 1995 235 12 248 520 209 8,908 48 42.60 
 1996 207 15 221 503 222 5,644 44 25.39 
 1997 241 23 263 518 252 9,141 51 36.27 
 1998 231 22 253 528 237 4,486 48 18.91 
 1999 150 14 164 419 200 4,371 39 21.83 
 2000 159 20 178 382 196 3,611 47 18.46 
 2001 135 18 152 281 147 9,155 54 62.32 
 2002 136 26 162 349 153 5,880 46 38.44 
 2003 184 20 204 532 179 8,220 38 45.87 
 2004 192 25 217 547 222 5,514 40 24.82 
 2005 142 43 184 457 261 4,395 40 16.81 
 2006 123 23 146 462 253 4,044 32 15.95 
 2007 125 19 144 437 256 3,335 33 13.04 
 2008 127 23 150 408 252 4,658 37 18.49 
 2009 136 22 158 418 242 5,579 38 23.02
 2010 129 19 148 423 236 5,483 35 23.28 

2011 138 43 180 517 252 6,627 35 26.32
 

3 0  
 0% 20% 40% 60% 80% 100% 

F 

0  0.44 0.35 0.26 0.18 0.09 0.00 
1  1.07 1.07 1.07 1.07 1.07 1.07 
2  0.83 0.83 0.83 0.83 0.83 0.83 

3  0.25 0.25 0.25 0.25 0.25 0.25 
2017  220 230 239 250 262 275 
2017  306 334 363 394 428 465 
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4 2012  

F30%SPR Fcurrent Fmed 2012 2017

(g) 0 21 1 80 2 166 3 376 2009 2011

 
F30%SPR 

 
 2012 2013 2014 2015 2016 2017

0  0.44 0.28 0.28 0.28 0.28 0.28 
1  1.07 0.68 0.68 0.68 0.68 0.68 
2  0.83 0.53 0.53 0.53 0.53 0.53 

3  0.25 0.16 0.16 0.16 0.16 0.16 
 0.65 0.41 0.41 0.41 0.41 0.41 

 
 

 2012 2013 2014 2015 2016 2017
0  6,524 6,775 6,945 6,945 6,945 6,945
1  3,133 2,552 3,104 3,182 3,182 3,182
2  383 654 783 952 976 976

3  247 218 346 458 577 646
 10,288 10,200 11,178 11,538 11,680 11,750

 
 

 2012 2013 2014 2015 2016 2017
0  140 145 149 149 149 149 
1  251 204 248 254 254 254 
2  64 109 130 158 162 162 

3  93 82 130 172 217 243 
 547 540 657 733 782 808 
 282 293 384 457 506 532 

 
 

 2012 2013 2014 2015 2016 2017
0  1,856 1,320 1,353 1,353 1,353 1,353
1  1,687 1,021 1,242 1,273 1,273 1,273
2  176 217 259 315 323 323

3  43 25 40 53 67 75
 3,763 2,583 2,894 2,995 3,016 3,024

 
 

 2012 2013 2014 2015 2016 2017
0  40 28 29 29 29 29 
1  135 82 99 102 102 102 
2  29 36 43 52 54 54 

3  16 10 15 20 25 28 
 220 155 186 203 210 213 
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Fcurrent 
 

 2012 2013 2014 2015 2016 2017
0  0.44 0.44 0.44 0.44 0.44 0.44 
1  1.07 1.07 1.07 1.07 1.07 1.07
2  0.83 0.83 0.83 0.83 0.83 0.83 

3  0.25 0.25 0.25 0.25 0.25 0.25 
 0.65 0.65 0.65 0.65 0.65 0.65

 
 

 2012 2013 2014 2015 2016 2017
0  6,524 6,775 6,905 6,945 6,945 6,945
1  3,133 2,552 2,650 2,701 2,717 2,717
2  383 654 533 553 564 567

3  247 218 276 272 275 279
 10,288 10,200 10,364 10,471 10,501 10,509

 
 

 2012 2013 2014 2015 2016 2017
0  140 145 148 149 149 149 
1  251 204 212 216 217 217 
2  64 109 88 92 94 94 

3  93 82 104 102 103 105 
 547 540 552 559 563 565 
 282 293 298 302 306 308 

 
 

 2012 2013 2014 2015 2016 2017
0  1,856 1,928 1,964 1,976 1,976 1,976
1  1,687 1,374 1,427 1,455 1,463 1,463
2  176 300 245 254 259 260

3  43 38 48 48 48 49
 3,763 3,641 3,685 3,732 3,746 3,749

 
 

 2012 2013 2014 2015 2016 2017
0  40 41 42 42 42 42 
1  135 110 114 116 117 117 
2  29 50 41 42 43 43 

3  16 14 18 18 18 18 
 220 215 215 219 220 221 

 
 
 
 
 

マアジ対馬暖流系群-25-

-127-



  

 
 

Fmed 
 

 2012 2013 2014 2015 2016 2017
0  0.44 0.45 0.45 0.45 0.45 0.45 
1  1.06 1.09 1.09 1.09 1.09 1.09 
2  0.83 0.85 0.85 0.85 0.85 0.85 

3  0.25 0.25 0.25 0.25 0.25 0.25 
 0.64 0.66 0.66 0.66 0.66 0.66 

 
 

 2012 2013 2014 2015 2016 2017
0  6,524 6,775 6,806 6,797 6,800 6,803
1  3,133 2,552 2,626 2,638 2,634 2,636
2  383 654 521 536 539 538

3  247 218 273 264 263 264
 10,288 10,200 10,226 10,235 10,237 10,240

 
 

 2012 2013 2014 2015 2016 2017
0  140 145 146 146 146 146 
1  251 204 210 211 211 211 
2  64 109 86 89 89 89 

3  93 82 103 99 99 99 
 547 540 545 545 545 545 
 282 293 294 294 294 294 

 
 

 2012 2013 2014 2015 2016 2017
0  1,856 1,960 1,969 1,967 1,968 1,968
1  1,687 1,392 1,432 1,438 1,437 1,437
2  176 305 243 250 251 250

3  43 39 49 47 47 47
 3,763 3,696 3,693 3,702 3,702 3,703

 
 

 2012 2013 2014 2015 2016 2017
0  40 42 42 42 42 42 
1  135 111 115 115 115 115 
2  29 51 40 41 42 42 

3  16 15 18 18 18 18 
 220 218 215 216 216 216 
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1 7 9

0 2001

 

 
 1997 1998 1999 2000 2001 2002 2003 2004

 8.8 3.3 18.4 12.1 89.8 5.7 20.5 10.6 

 2005 2006 2007 2008 2009 2010 2011  

 6.1 5.1 18.1 15.8 39.0 40.4 15.3  

 

2 5 6

0 138

km
2

1

 

 
 2000 2001 2002 2003 2004 2005 2006 

 26,700 70,907 34,945 9,422 23,535 7,098 2,693 
 2007 2008 2009 2010 2011 2012  

 13,700 9,544 25,290 23,536 7,041 27,054  

 

3 2002

5 6

2003

 

 
 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

 1.00 0.07 0.10 0.23 0.28 1.24 1.45 1.92 0.21 0.42 

 

4 2000

2 5
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2000 2012  

      

2  2001  65 3 184 33 6 0

3  

2001  18 27 26 426 0 1
 47 107 87 9 14 0

2002  18 8 7 5 8 1
2003  16 3 1 0 0 0
2004  18 25 185 1,856 9 0
2005  15 4 27 1,157 1 0
2006  17 6 75 1,330 0 0
2007  18 6 56 553 2 0
2008  18 23 136 349 1 0
2009  17 2 22 5 0 1
2010  17 28 52 886 2 0
2011  17 121 262 19 10 371
2012  18 29 78 27 10 12

4  

2000  13 93 4 72 9 1
 79 3,811 185 10,906 264 0

2001 

 8 0 0 1 0 2
 18 65 2 1,255 4 2

 16 19 44 140 33 0
 88 1,339 331 2,294 359 30

 18 17 2 58 47 0
 16 23 13 8 24 0
 107 207 254 4,854 485 0

2003 
 13 15 14 4,414 27 0

 18 84 58 4,632 232 0
 96 288 225 52,153 463 0

2004 
 15 97 0 12,949 93 0

 18 5 65 13,699 167 0
 92 461 408 59,546 539 43

2005 
 15 14 4 17,667 20 0

 18 6 8 12,036 53 4
 91 546 1,831 69,585 216 9

2006 
 12 19 25 18,067 18 0

 18 21 127 20,243 31 1
 94 231 789 63,377 151 233

2007 
 18 158 152 3,727 36 9

 18 22 81 39,374 31 1
 91 104 1,329 35,060 255 9

2008 
 12 151 107 4,722 6 15

 18 22 499 2,896 53 1
 84 1,454 781 7,786 454 4

2009 
 10 44 5 200 22 0

 18 31 87 30 117 0
 90 617 1,810 5,037 570 5

2010 
 8 24 5 2,175 21 37

 17 33 50 1,850 140 88
 93 440 611 2,561 577 613

2011  10 82 104 1,236 155 289
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4  

2011  15 141 166 1,450 53 5
 72 1,265 9,385 24,448 1,046 208

2012 
 18 39 67 623 20 34

 17 24 28 210 11 32
 72 2,110 195 9,279 196 255

5  

2000 
 8 0 0 0 0 11
 19 92 9 54 25 0

 18 13 17 242 60 0

2001 
 8 4 14 1 0 1
 19 195 18 344 39 0

 18 122 10 163 51 0

2002 
 8 1 5 7 0 0
 19 53 2 127 367 0

 18 33 6 30 189 0

2003 
 8 0 4 22 0 3
 19 8 7 6,290 15 0

 16 12 11 1,693 188 0

2004 
 8 5 0 393 0 0
 18 5 0 33,453 52 0

 18 6 8 27,518 53 0

2005 
 8 0 20 2,473 0 1
 18 29 52 25,851 12 2

 18 60 4 7,690 32 0

2006 
 8 3 8 3,232 0 7
 12 17 24 2,921 15 0

 18 33 54 44,164 177 0

2007 
 8 0 7 288 4 1
 18 13 149 25,668 36 1

 18 9 77 18,901 84 1

2008 
 8 6 55 708 6 9
 14 60 3 2,842 36 0

 13 5 29 3,737 258 0

2009 
 8 131 225 2,756 15 18
 14 8 20 3,590 292 0

 18 4 15 387 330 2

2010 
 8 29 23 2,193 0 6
 8 0 2 3,064 14 0

 18 13 29 10,907 1,250 2

2011 
 8 1 21 1,194 5 16
 10 10 2 6,680 11 3

 18 41 5 2,152 101 0

2012 
 8 2 26 1,311 17 1
 17 9 1,127 1,639 56 107

 18 24 117 198 131 3

6  

2002  8 0 13 10 117 0
2003  8 4 17 57 0 0
2004  8 0 0 1,415 24 0
2005  8 5 1 285 5 0
2006  8 0 0 600 0 0
2007  8 1 5 788 4 0
2008  8 14 0 657 32 5
2009  8 23 4 2,121 69 1
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6  
2010  8 0 4 1,112 5 4
2011  8 1 50 1,589 0 1
2012  8 2 1 719 27 0
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