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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. 
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FRECS2 .36 41. 
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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CPUE  
 2003 2004 2005 2006 2007 2008 

1  10.04 11.03 13.12 8.56 6.99 11.42 
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2003 31.60 1.59 25.41 10.85 20.5 8,487 1.00 1.62 23.03 15.81
2004 35.09 1.90 20.31 11.06 10.6 15,161 0.20 1.53 14.90 12.83
2005 19.03 1.50 17.73 7.97 6.1 324 0.25 3.87 6.60 7.26
2006 9.79 2.64 20.05 8.03 5.1 2,265 0.26 0.98 7.36 7.69
2007 3.84 1.86 23.14 5.49 18.1 13,569 0.48 0.57 16.11 9.40
2008 9.74 1.10 19.68 5.94 15.8 5,934 1.19 4.74 26.98 12.66

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

1  

 
 
 

 
 

F 
 
 

/  0 1 2 3+ 0 1 2 3+ 0 1 2 3+ 0 1 2 3+ 
1973 278 501 265 19 7 41 40 6 0.13 0.78 1.49 0.45 2,885 1,140 409 65
1974 660 831 195 22 17 68 30 7 0.24 1.07 1.35 0.40 3,837 1,537 317 81
1975 1,417 960 215 26 37 79 33 9 0.57 1.03 1.63 0.49 4,040 1,823 318 83
1976 216 786 221 16 6 64 34 5 0.15 1.17 1.13 0.34 1,906 1,384 396 69
1977 97 389 146 25 3 32 22 8 0.26 0.67 1.14 0.34 541 990 261 107
1978 40 93 197 27 1 8 30 9 0.03 0.60 1.45 0.44 2,017 254 308 96
1979 619 657 32 11 16 54 5 4 0.68 1.11 0.63 0.19 1,549 1,192 84 82
1980 42 178 134 16 1 15 20 5 0.05 0.62 1.15 0.34 1,038 475 239 68
1981 176 365 81 16 5 30 12 5 0.10 1.34 1.01 0.30 2,324 597 154 75
1982 419 925 58 18 11 76 9 6 0.17 1.94 1.31 0.39 3,396 1,274 95 68
1983 361 1,207 64 10 9 99 10 4 0.22 1.74 1.21 0.36 2,301 1,739 111 43
1984 1,676 676 137 14 43 55 21 5 0.51 1.30 2.03 0.61 5,261 1,120 185 38
1985 886 1,341 124 8 23 110 19 3 0.41 1.75 1.61 0.48 3,274 1,925 184 27
1986 316 545 131 9 8 45 20 3 0.19 0.72 1.50 0.45 2,327 1,314 202 33
1987 1,980 684 286 15 51 56 44 5 0.33 1.23 2.01 0.60 8,840 1,170 389 40
1988 1,111 2,202 131 12 29 181 20 4 0.62 1.18 1.42 0.42 2,997 3,856 208 45
1989 1,429 432 572 21 37 35 87 7 0.41 0.78 2.53 0.76 5,359 982 720 48
1990 1,408 1,519 171 13 36 124 26 5 0.37 1.78 1.39 0.42 5,701 2,167 273 48
1991 1,667 1,271 132 15 43 104 20 5 0.47 1.04 1.27 0.38 5,546 2,389 222 61
1992 1,013 1,129 381 24 26 93 58 8 0.24 1.06 2.10 0.63 5,956 2,104 510 63
1993 1,755 1,982 333 22 45 162 51 8 0.29 1.76 2.16 0.65 8,744 2,840 442 58
1994 1,855 2,433 168 12 48 199 26 4 0.51 1.34 1.17 0.35 5,794 3,967 295 50
1995 2,579 1,237 460 28 67 101 70 9 0.46 1.23 1.99 0.60 8,776 2,114 628 77
1996 801 1,925 232 21 21 158 35 7 0.20 1.18 1.37 0.41 5,618 3,372 375 78
1997 3,094 1,652 405 25 51 137 66 9 0.55 1.25 1.47 0.44 9,138 2,795 630 89
1998 1,218 2,020 286 31 46 154 43 10 0.41 1.41 1.25 0.37 4,482 3,211 484 122
1999 1,037 878 267 31 33 80 42 10 0.35 0.91 1.14 0.34 4,364 1,796 475 135
2000 891 1,106 298 47 27 90 43 18 0.37 1.27 1.67 0.50 3,604 1,859 437 150
2001 4,436 985 185 26 35 80 28 9 0.91 1.52 1.22 0.37 9,122 1,510 317 105
2002 2,131 1,182 130 29 38 95 21 9 0.61 1.03 1.51 0.45 5,786 2,237 200 101
2003 2,301 878 320 20 76 72 49 7 0.44 0.83 1.58 0.47 8,040 1,908 483 66
2004 1,199 1,801 258 17 45 131 34 6 0.34 1.19 0.99 0.30 5,256 3,135 503 85
2005 526 1,297 327 36 11 112 49 12 0.18 1.17 1.16 0.35 3,975 2,276 578 152
2006 480 1,038 218 35 14 86 35 12 0.18 1.00 0.97 0.29 3,599 2,008 427 175
2007 353 1,109 248 40 11 82 37 14 0.11 1.33 1.11 0.33 4,272 1,816 450 177
2008 1,389 959 179 45 24 89 29 15 0.34 0.71 1.35 0.41 6,019 2,321 291 167

 
 



 

 

2  
     

    
 kg  

 1973 93 2 95 253 132 2,885 38 21.94 
 1974 121 2 122 301 139 3,837 41 27.58 
 1975 150 7 157 331 152 4,040 47 26.64 
 1976 102 7 109 246 141 1,906 44 13.56 
 1977 60 5 65 171 117 541 38 4.62 
 1978 44 4 48 153 90 2,017 31 22.31 
 1979 72 7 79 178 90 1,549 44 17.28 
 1980 41 1 42 125 79 1,038 33 13.11 
 1981 47 6 52 158 74 2,324 33 31.53 
 1982 91 11 101 230 90 3,396 44 37.80 
 1983 110 12 122 234 103 2,301 52 22.34 
 1984 117 7 124 269 87 5,261 46 60.29 
 1985 139 16 155 280 116 3,274 55 28.13 
 1986 69 7 76 210 96 2,327 36 24.29 
 1987 142 14 156 397 121 8,840 39 73.05 
 1988 194 40 233 440 205 2,997 53 14.61 
 1989 144 23 167 345 167 5,359 48 32.17 
 1990 174 17 191 383 147 5,701 50 38.75 
 1991 156 16 173 394 153 5,546 44 36.35 
 1992 157 28 185 425 186 5,956 43 32.10 
 1993 228 38 266 546 204 8,744 49 42.94 
 1994 239 38 277 537 225 5,794 52 25.80 
 1995 235 12 248 522 209 8,776 47 42.08 
 1996 207 15 221 505 222 5,618 44 25.32 
 1997 241 23 263 518 252 9,138 51 36.27 
 1998 231 22 253 528 237 4,482 48 18.91 
 1999 150 14 164 418 200 4,364 39 21.83 
 2000 159 20 178 381 195 3,604 47 18.49 
 2001 135 18 152 279 146 9,122 54 62.50 
 2002 136 26 162 345 151 5,786 47 38.27 
 2003 184 20 204 519 174 8,040 39 46.13 
 2004 192 25 217 523 211 5,256 41 24.90 
 2005 142 43 184 417 237 3,975 44 16.76 
 2006 123 23 146 396 211 3,599 37 17.03 
 2007 125 19 144 396 195 4,272 36 21.92 
 2008 134 23 156 421 211 6,019 37 28.55 
 

3 0  
 0  20  40  60  80  100  

0  0.25 0.20 0.15 0.10 0.05 0.00
1  0.99 0.99 0.99 0.99 0.99 0.99
2  1.22 1.22 1.22 1.22 1.22 1.22

F 

3  0.37 0.37 0.37 0.37 0.37 0.37
2014 225 244 253 259 266 273



 

 

4 2009  
F30%SPR Fcurret Fmed 2009 2014

g 0 26 1 83 2 156 3 342 2006
2008

 
F30%SPR 

 
 2009 2010 2011 2012 2013 2014 

0  0.25  0.17  0.17  0.17  0.17  0.17  
1  0.99  0.68  0.68  0.68  0.68  0.68  
2  1.22  0.84  0.84  0.84  0.84  0.84  

3  0.37  0.25  0.25  0.25  0.25  0.25  
 0.70  0.48  0.48  0.48  0.48  0.48  

 
 

 2009 2010 2011 2012 2013 2014 
0  5,561 5,688 6,563 6,563 6,563 6,563 
1  2,595 2,640 2,915 3,363 3,363 3,363 
2  689 587 813 898 1,036 1,036 

3  113 171 235 324 389 455 
 8,959 9,087 10,526 11,148 11,350 11,417 

 
 

 2009 2010 2011 2012 2013 2014 
0  142 145 168 168 168 168 
1  216 219 242 280 280 280 
2  108 92 127 140 162 162 

3  39 59 80 111 133 156 
 504 515 617 698 742 765 

 
 

 2009 2010 2011 2012 2013 2014 
0  961 699 807 807 807 807 
1  1,332 1,052 1,161 1,340 1,340 1,340 
2  401 271 375 414 478 478 

3  28 30 41 57 69 80 
 2,722 2,052 2,385 2,618 2,693 2,705 

 
 

 2009 2010 2011 2012 2013 2014 
0  25 18 21 21 21 21 
1  111 87 97 111 111 111 
2  63 42 59 65 75 75 

3  9 10 14 20 23 28 
 207 158 190 216 230 234 

 



 

 

Fcurrent 
 

 2009 2010 2011 2012 2013 2014 
0  0.25 0.25 0.25 0.25 0.25 0.25 
1  0.99 0.99 0.99 0.99 0.99 0.99 
2  1.22 1.22 1.22 1.22 1.22 1.22 

3  0.37 0.37 0.37 0.37 0.37 0.37 
 0.70 0.70 0.70 0.70 0.70 0.70 

 
 

 2009 2010 2011 2012 2013 2014 
0  5,561 5,688 5,824 5,962 6,104 6,248
1  2,595 2,640 2,700 2,764 2,830 2,897
2  689 587 597 611 625 640

3  113 171 177 182 186 191
 8,959 9,087 9,299 9,519 9,745 9,976

 
 

 2009 2010 2011 2012 2013 2014 
0  142 145 149 152 156 160 
1  216 219 225 230 235 241 
2  108 92 93 95 98 100 

3  39 59 61 62 64 65 
 504 515 527 540 553 566 

 
 

 2009 2010 2011 2012 2013 2014 
0  961 983 1,006 1,030 1,055 1,080
1  1,332 1,355 1,386 1,419 1,453 1,488
2  401 342 347 355 364 373

3  28 42 43 44 46 47
 2,722 2,722 2,784 2,850 2,917 2,986

 
 

 2009 2010 2011 2012 2013 2014 
0  25 25 26 26 27 28 
1  111 113 115 118 121 124 
2  63 53 54 55 57 58 

3  9 14 15 15 16 16 
 207 205 210 215 220 225 

 
 
 
 
 



 

 

Fmed 
 

 2009 2010 2011 2012 2013 2014 
0  0.25 0.25 0.25 0.25 0.25 0.25 
1  0.99 1.03 1.03 1.03 1.03 1.03 
2  1.22 1.27 1.27 1.27 1.27 1.27 

3  0.37 0.38 0.38 0.38 0.38 0.38 
 0.70 0.73 0.73 0.73 0.73 0.73 

 
 

 2009 2010 2011 2012 2013 2014 
0  5,561 5,688 5,676 5,680 5,679 5,680
1  2,595 2,640 2,674 2,668 2,670 2,670
2  689 587 574 582 580 581

3  113 171 171 169 170 169
 8,959 9,087 9,095 9,098 9,099 9,100

 
 

 2009 2010 2011 2012 2013 2014 
0  142 145 145 145 145 145 
1  216 219 222 222 222 222 
2  108 92 90 91 91 91 

3  39 59 59 58 58 58 
 504 515 516 516 516 516 

 
 

 2009 2010 2011 2012 2013 2014 
0  961 1,018 1,016 1,016 1,016 1,016
1  1332 1,389 1,407 1,403 1,404 1,404
2  401 349 341 346 345 345

3  28 43 43 43 43 43
 2,722 2,799 2,807 2,808 2,808 2,809

 
 

 2009 2010 2011 2012 2013 2014 
0  25 26 26 26 26 26 
1  111 115 117 117 117 117 
2  63 54 53 54 54 54 

3  9 15 15 15 15 15 
 207 211 211 211 211 211 

 



 

 

1 7 9
0 2001

 
 

 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 
 8.8 3.3 18.4 12.1 89.8 5.7 20.5 10.6 6.1 5.1 18.1 15.8 

 
2 5 6

0 138
km2 1

 
 

 2000 2001 2002 2003 2004 
 26,700 70,907 34,945 9,422 23,535 

 2005 2006 2007 2008 2009 
 7,098 2,693 13,700 9,544 26,305 

 
3 2002

5 6
2003

 
 

 2003 2004 2005 2006 2007 2008 2009 
 1.00 0.202 0.247 0.260 0.480 1.19 1.26 

 
4 2000

2 5
 

 
 
 
 
 
 
 



 

 

2000 2009  

        
2  2001  65 3 184 33 6 

 18 27 26 426 0 2001  47 107 87 9 14 
2002  18 8 7 5 8 
2003  16 3 1 0 0 
2004  18 25 185 1,856 9 
2005  15 4 27 1,157 1 
2006  17 6 75 1,330 0 
2007  18 6 56 553 2 
2008  18 23 136 349 1 

3  

2009  17 2 22 5 0 
 0     
 13 93 4 72 9 
 0     2000 

 79 3,811 185 10,906 264 
 8 0 0 1 0 
 18 65 2 1,255 4 
 16 19 44 140 33 2001 

 88 1,339 331 2,294 359 
 0     
 18 17 2 58 47 
 16 23 13 8 24 2002 

 107 207 254 4,854 485 
 13 15 14 4,414 27 
 18 84 58 4,632 232 2003 
 96 288 225 52,153 463 

 15 97 0 12,949 93 
 18 5 65 13,699 167 2004 
 92 461 408 59,546 539 

 15 14 4 17,667 20 
 18 6 8 12,036 53 2005 
 91 546 1,831 69,585 216 

 12 19 25 18,067 18 
 18 21 127 20,243 31 2006 
 94 231 789 63,377 151 

 18 158 152 3,727 36 
 18 22 81 39,374 31 2007 
 91 104 1,329 35,060 255 

 12 151 107 4,722 6 
 18 22 499 2,896 53 2008 
 84 1,454 781 7,786 454 

 10 44 5 200 22 
 18 31 87 30 117 

4  

2009 
 90 617 1,810 5,037 570 

 8 0 0 0 0 
 19 92 9 54 25 2000 
 18 13 17 242 60 

 8 4 14 1 0 
 19 195 18 344 39 

5  
2001 

 18 122 10 163 51 



 

 

 8 1 5 7 0 
 19 53 2 127 367 2002 
 18 33 6 30 189 

 8 0 4 22 0 
 19 8 7 6,290 15 2003 
 16 12 11 1,693 188 

 8 5 0 393 0 
 18 5 0 33,453 52 2004 
 18 6 8 27,518 53 

 8 0 20 2,473 0 
 18 29 52 25,851 12 2005 
 18 60 4 7,690 32 

 8 3 8 3,232 0 
 12 17 24 2,921 15 2006 
 18 33 54 44,164 177 

 8 0 7 288 4 
 18 13 149 25,668 36 2007 
 18 9 77 18,901 84 

 8 6 55 708 6 
 14 60 3 2,842 36 2008 
 13 5 29 3,737 258 

 12 131 225 2,756 15 
 14 8 20 3,590 292 

5  

2009 
 18 4 15 387 330 

2002  8 0 13 10 117 
2003  8 4 17 57 0 
2004  8 0 0 1,415 24 
2005  8 5 1 285 5 
2006  8 0 0 600 0 
2007  8 1 5 788 4 
2008  8 14 0 657 32 

6  

2009  12 23 4 2,121 69 
 

 
 (2000) VPA 12 �

� 104 127  
 (1971) IV

38 123 129  
 (1985) 
, 19 111 120.  

 (2000) 
8 27 33  

 (1960) Population Dynamics 28
1 200  




