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2014 2014 7 6 2014

2014 1 2015 1 F 2014



ABC EEZ Fcurrent 2010 2012 F

80% 2012  

 
  F   

2011 147 61 (46) 0.80 42% 
2012 144 49 (41) 0.63 34% 
2013 150    
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(Yukami et al. 2009)
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2-1- 1

5

1980 5 4 1999 88

2004 31 2005 76

2010 30

2011 2010 49 2012 46

2-1 2011 12 2012 3

1995 40

2010 49 2011 56 (FAO Fish statistics: Capture 

production 1950-2011 (Release date: March 2013))
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1992 2012

8 2005 186

2006 2008 2008 95

2009 2012 144
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3 9 2004
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1970 80 1992

1992

2012 14
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(Blimit) 21

1992 2012

2009 33 Blimit
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1993 2004
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15  

32 128 4

16 5%

 

1993 2004 1992 2012

2012 ABC

2013 20 1992 2011

5.0 kg 1992 1998 5.5

5.5 111 5.5  

 

9  

F

2013 F (Fcurrent) 3

5 2008 2012 F

(YPR) (SPR) 17

F (Fcurrent) 2008 2012 0 0.73 1 1 2

1.25 3 1.25 F 2010 2012 (0.67)

F 0 0.47 1 0.64 2 0.79 3 0.79 Fcurrent



F0.1 F30%SPR  
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1992 2012
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2008 2009

Blimit 2009

2012 Blimit

 

 

2 2014 ABC  

2012 Blimit ABC 1-1)-(1) ABC

Fmed Fcurrent F30%SPR ABC 7

6 1 6 7

12 2-2

1992 2011 5.0 kg 111

5.5 2013 2014 6

F Fcurrent 2014 2014 7

F Fmed

2008 2012 SPR 200g 1÷0.0050 g F 0 0.48 1

0.65 2 0.81 3 0.81 F30%SPR

30% SSB R F 0 0.32 1 0.43

2 0.54 3 0.54 4

2014 1 F

 

 

 

 

 

 

 

 

 

 

 



  
 

2012 2013 2014 2015 2016 2017 2018

 F30%SPR 
(F=0.47)  51  56  44  53  65  79  93

 0.8F30%SPR 
(F=0.37)  51  56  37  48  64  81  91

 Fcurrent 
(F=0.67)  51  56  57  58  59  60  61

 0.8Fcurrent 
(F=0.54)  51  56  49  56  63  72  82

 Fmed 
(F=0.69)  51  56  58  58  58  58  58

 0.8Fmed 
(F=0.55)  51  56  50  56  63  71  80

  
 

2012 2013 2014 2015 2016 2017 2018

 F30%SPR 
(F=0.47) 147 152 162 191 234 281 319

 0.8F30%SPR 
(F=0.37) 147 152 166 208 271 326 362

 Fcurrent 
(F=0.67) 147 152 154 157 159 161 164

 0.8Fcurrent 
(F=0.54) 147 152 159 177 202 229 261

 Fmed 
(F=0.69) 147 152 154 154 154 154 154

 0.8Fmed 
(F=0.55) 147 152 158 174 197 221 249

18 19 1 1

2012  
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2024 Fmed Fcurrent (=Fave3-yr)
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(F30%SPR) * 

0.45 (0.68 
Fcurrent) 27%

59 
 

119 
67 100% 100% 44 (36) 
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0.36 (0.54 
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64 100% 100% 37 (30) 

 
 (Fcurrent) * 

0.67 (1.00 
Fcurrent) 37%

30 
 

106 
59 65% 90% 57 (47) 

 

 (0.8Fcurrent) * 

0.54 (0.80 
Fcurrent) 31%

49 
 

123 
65 95% 100% 49 (41) 

 
(Fmed) * 

0.69 (1.03 
Fcurrent) 38%

30 
 

105 
58 59% 88% 58 (48) 

 
 

(0.8Fmed) * 

0.55 (0.82 
Fcurrent) 32%

44 
 

119 
64 94% 100% 50 (41) 

 

(Fcurrent)  

ABC 1-1)-(1)  
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2014 2014 7 6 2014

2014 1 2015 1 F 2014

ABC EEZ Fcurrent 2010 2012 F

80% 2012  

 

EEZ

EEZ 5 2008 2012 (0.826)

1999

2007 0.984 2014

ABC EEZ 57  

 



4 ABC  

 
  F ABClimit ABCtarget 

 
 

2012 Fmed 0.63 157 59 (50) 51 (43)  
2012  

2012  Fmed 0.65 155 59 (50) 51 (43)  

2012  
2013  Fmed 0.69 143 54 (46) 47 (40) 51 (43) 

2013 Fmed 0.65 155 59 (50) 51 (43)  
2013  

2013  Fmed 0.69 151 57 (49) 49 (42)  

2012 2013 TAC  
2012 ABC EEZ  
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2013 ABC  

 

 

 

F Fcurrent 

(=Fave3-yr) 0 F 2014 2014 2018

1992 2011

111 5.5

0 F 2014
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Yukami, R., S. Oshimo, M. Yoda and Y. Hiyama (2009) Estimation of the spawning grounds 

of chub mackerel Scomber japonicus and spotted mackerel Scomber australasicus in the 
East China Sea based on catch statistics and biometric data. Fish. Sci., 75, 167-174. 
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3+ 3 M 1960

6 M 2.5÷ 6 0.4 0.4  

 
 0 1 2 3+ 

 (cm) 27.2 29.1 33.2 36.4 
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B I0 0 3 CPUE 1

2 3 1 5 8 12

(5) Fa,2012 F0,2012 0.37 F1,2012

0.72 F2,2012 0.73 F3+,2012 0.73

 

 

 
 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

1  4.39 3.78 9.90 8.38 6.72 5.75 4.51 8.03 6.57 5.64
2  2.05 1.84 4.01 2.44 3.43 1.61 2.90 1.28 2.59 2.75

3  4.01 1.38 1.49 2.30 2.35 1.28 1.86 1.08 2.36 2.31

 

1

80% 20% 10%

5% 0% 5  

 

2

1 12



 

 

3 0 8 12

0  

 
 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

0  11.29 12.97 14.11 11.19 10.98 13.85 11.05 11.04 11.39 13.23

 

2 ABC  

1 12

7 6 ABC 2012 0.5

2014 2014 7 2015 6

ABC 25 2-2  
 

1  

  
 

 
 F  

 

 0 1 2 3+ 0 1 2 3+ 0 1 2 3+ 0 1 2 3+
1992  27  57 12  3  8 21  6  2 0.25 0.77 0.60 0.60 145 126 32  8
1993  82  34 29 11 24 12 14  8 0.24 0.76 1.80 1.80 454  76 39 15
1994  56 112 14  4 12 41  7  2 0.28 0.81 1.17 1.17 279 238 24  6
1995  80  65 39  3 15 24 18  2 0.36 0.78 1.03 1.03 321 142 71  6
1996  48  69 13  5 13 25  6  4 0.25 0.77 0.44 0.44 266 151 43 18
1997 110  48 21 12 29 18 11  9 0.41 0.53 0.75 0.75 390 139 47 27
1998 100  98 23 10 24 36 12  7 0.25 1.09 0.70 0.70 553 173 55 23
1999 169 170 18 12 42 51  9  8 0.65 1.16 0.76 0.76 419 290 39 26
2000  48  94 30 10 13 32 14  7 0.35 1.38 0.85 0.85 195 146 61 20
2001 120  40 16 15 34 14  8 11 0.54 0.71 1.36 1.36 344  92 25 23
2002  66  55 13  4 20 20  6  3 0.53 0.66 0.75 0.75 192 135 30  8
2003  67  42 20  5 19 16 10  4 0.53 1.04 0.69 0.69 195  76 47 12
2004  77  14  7  8 23  5  4  5 0.27 0.26 0.64 0.64 390  77 18 20
2005 167  90 17  6 46 33  9  4 1.03 0.76 0.70 0.70 305 200 40 13
2006 114  32 26  7 34 12 14  5 0.64 0.72 0.69 0.69 287  73 62 18
2007  67  60 12 14 18 21  6  9 0.54 1.16 0.91 0.91 191 102 24 27
2008  93  29 10  6 23 10  6  5 0.87 0.61 0.81 0.81 189  75 21 14
2009  75  31 16  6 18 12  9  5 0.41 1.18 1.21 1.21 268  53 27 11
2010  57  42  5  3 16 14  3  3 0.28 0.55 0.76 0.76 282 119 11  8
2011  93  58 25  3 22 24 13  2 0.57 0.66 0.98 0.98 253 143 46  6
2012  69  41 22  6 19 14 11  4 0.37 0.72 0.73 0.73 271  95 50 13



2  

 

      
(%) kg  

1992 35  2  37 111  47 145  33  3.112 
1993 50  7  57 187  43 454  30 10.687 
1994 57  6  62 164  66 279  38  4.232 
1995 51  8  60 150  63 321  40  5.059 
1996 42  5  48 159  62 266  30  4.294 
1997 63  3  66 197  70 390  33  5.531 
1998 68 10  78 238  77 553  33  7.182 
1999 88 21 109 226  85 419  48  4.925 
2000 47 20  67 149  70 195  45  2.804 
2001 63  5  68 161  48 344  42  7.169 
2002 45  3  48 126  47 192  38  4.085 
2003 46  3  49 117  47 195  42  4.178 
2004 31  6  37 166  38 390  22 10.162 
2005 76 16  91 186  71 305  49  4.320 
2006 61  3  64 157  56 287  41  5.122 
2007 54  1  55 119  50 191  46  3.820 
2008 40  3  43  95  37 189  46  5.161 
2009 36  7  44 107  33 268  41  8.149 
2010 30  5  35 128  35 282  27  8.179 
2011 49 12  61 147  60 253  42  4.224 
2012 46  3  49 144  51 271  34  5.339 

 

 

 

 

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

F 

0  0.47 0.37 0.28 0.19 0.09 0.00 
1  0.64 0.64 0.64 0.64 0.64 0.64 
2  0.79 0.79 0.79 0.79 0.79 0.79 

3  0.79 0.79 0.79 0.79 0.79 0.79 
2018   60  68  77  86  92  94 
2018   61  74  90 111 138 158 

 

 

 



4 2013  

Fmed Fcurrent (=Fave3-yr) F30%SPR 2013 2018

(g) 0 263 1

359 2 544 3 718 2010 2012  

 

Fmed 
 

 2013 2014 2015 2016 2017 2018
0  0.47 0.48 0.48 0.48 0.48 0.48
1  0.64 0.65 0.65 0.65 0.65 0.65
2  0.79 0.81 0.81 0.81 0.81 0.81

3  0.79 0.81 0.81 0.81 0.81 0.81
 0.67 0.69 0.69 0.69 0.69 0.69

 
 

 2013 2014 2015 2016 2017 2018
0  280 286 287 286 286 286
1  126 118 119 119 119 119
2   31  45  41  41  41  41

3   20  16  18  18  17  18
 458 464 464 464 464 464

 
 

 2013 2014 2015 2016 2017 2018
0   74  75  75  75  75  75
1   45  42  43  43  43  43
2   17  24  22  22  23  23

3   15  11  13  13  13  13
 150 153 153 153 153 153
  56  57  57  57  57  57

 
 

 2013 2014 2015 2016 2017 2018
0   88  91  91  91  91  91
1   50  48  48  48  48  48
2   14  21  19  19  20  20

3    9   7   8   8   8   8
 161 167 167 167 167 167

 
 

 2013 2014 2015 2016 2017 2018
0  23 24 24 24 24 24 
1  18 17 17 17 17 17 
2   8 11 11 11 11 11 

3   7  5  6  6  6  6 
 56 58 58 58 58 58 

 



Fcurrent 
 

 2013 2014 2015 2016 2017 2018
0  0.47 0.47 0.47 0.47 0.47 0.47
1  0.64 0.64 0.64 0.64 0.64 0.64
2  0.79 0.79 0.79 0.79 0.79 0.79

3  0.79 0.79 0.79 0.79 0.79 0.79
 0.67 0.67 0.67 0.67 0.67 0.67

 
 

 2013 2014 2015 2016 2017 2018
0  280 286 291 295 299 304
1  126 118 120 122 124 126
2   31  45  42  43  43  44

3   20  16  18  18  18  19
 458 464 471 478 485 492

 
 

 2013 2014 2015 2016 2017 2018
0   74  75  77  78  79  80
1   45  42  43  44  45  45
2   17  24  23  23  24  24

3   15  11  13  13  13  13
 150 153 155 158 160 162
  56  57  58  59  60  61

 
 

 2013 2014 2015 2016 2017 2018
0   88  89  91  92  94  95
1   50  47  48  48  49  50
2   14  21  19  20  20  20

3    9   7   8   8   9   9
 161 164 166 169 171 174

 
 

 2013 2014 2015 2016 2017 2018
0  23 23 24 24 25 25 
1  18 17 17 17 18 18 
2   8 11 11 11 11 11 

3   7  5  6  6  6  6 
 56 57 58 58 59 60 

 

 

 



F30%SPR 
 

 2013 2014 2015 2016 2017 2018
0  0.47 0.32 0.32 0.32 0.32 0.32
1  0.64 0.43 0.43 0.43 0.43 0.43
2  0.79 0.54 0.54 0.54 0.54 0.54

3  0.79 0.54 0.54 0.54 0.54 0.54
 0.67 0.45 0.45 0.45 0.45 0.45

 
 

 2013 2014 2015 2016 2017 2018
0  280 286 353 432 528 553
1  126 118 140 173 211 258
2   31  45  51  61  75  92

3   20  16  24  29  35  43
 458 464 568 695 850 947

 
 

 2013 2014 2015 2016 2017 2018
0   74  75  93 114 139 145
1   45  42  50  62  76  93
2   17  24  28  33  41  50

3   15  11  17  21  25  31
 150 153 188 230 281 319
  56  57  71  87 106 129

 
 

 2013 2014 2015 2016 2017 2018
0   88  64  80  97 119 125
1   50  34  41  51  62  75
2   14  16  18  21  26  32

3    9   5   8  10  12  15
 161 120 147 179 219 247

 
 

 2013 2014 2015 2016 2017 2018
0  23 17 21 26 31 33 
1  18 12 15 18 22 27 
2   8  8 10 12 14 17 

3   7  4  6  7  9 11 
 56 42 51 63 77 88 

 

 

 



5

 

  
     

1992 27,314  4,833  310  1,212 18  98  192 941 0  4  6 10 34,938
1993 35,957  8,960  364  2,514 54 391  169 1,757 0  4 24 44 50,237
1994 46,907  4,573  152  2,185 50 273  284 2,328 0 39 33 70 56,895
1995 42,228  4,203  483  2,367 21 165  299 1,513 0 20 20 25 51,344
1996 30,352  6,969  527  2,308 17 202  276 1,381 0 15 16 27 42,088
1997 49,220  9,188  687  2,822 31  87  205 642 1  3 22 21 62,928
1998 60,130  4,548  118  1,830 17 133  329 987 1  1 25 10 68,128
1999 79,261  5,487  168  2,186 17 153  143 556 1  9 15 22 88,012
2000 38,723  5,600   72  1,512  8  58  245 410 0  6 22 14 46,668
2001 55,736  4,627   13  1,895 16 127  190 412 0  0 11  8 63,034
2002 41,201  1,382   19  1,955  3 110  177 520 0  0 15  8 45,389
2003 38,619  4,540    2  2,012  1 131   49 413 0  1 19  9 45,796
2004 23,234  3,834   33  3,563  4 106   17 350 0  0  9  3 31,153
2005 63,055  9,325   29  2,711  2  98   49 540 0  4  5  8 75,825
2006 47,746  9,305   31  3,450 26 107   83 628 1  2 74 32 61,483
2007 42,644  7,082   71  3,016  6 261   91 708 0  1 18 14 53,912
2008 24,338 11,174   78  3,370 16  83   85 864 0  3 15 10 40,034
2009 24,690  6,974   15  3,604  1  64  106 901 0  1 16  7 36,380
2010 16,036  9,906   31  2,917 10  94   75 474 0  1  5 10 29,557
2011 26,265 16,587   73  4,950  2 142   80 825 0  1 14  9 49,020
2012 32,063  9,048   27  3,489  8  96   43 772 4  1  3  9 45,562

 



 

 

1 7 9

 

 
 1997 1998 1999 2000 2001 2002 2003 2004 

 0.2 2.2 1.6 0.9 0.3 0.3 0.05 1.0 
 2005 2006 2007 2008 2009 2010 2011 2012 

 2.7 1.7 0.9 8.3 0.8 0.4 0.8 7.8 

 

2 5 6

0 138 km2

1

 

 
 2000 2001 2002 2003 2004 2005 2006 

 31,300 67,230 6,417 4,515  873  501 11,063 
 2007 2008 2009 2010 2011 2012 2013 

  251  3,694  78 327 11,479 11,813   137 

 

3 2000

2 6 25

3 4  
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