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 2007 ABC    

ABClimit 15  0.7 Fcurrent 0.36 30  

ABCtarget 12  0.8 0.7 Fcurrent 0.28 25  

ABC Fcurrent 2005 F F  

 

3  

ABC F 2005 F

17 18  

 

    
F  Fcurrent 2007 2008 2009 2010 2011 2007 2008 2009 2010 2011 

0.30 0.6  1,283 1,409 1,421 1,527 1,655 35 39 38 40 45 

0.35 0.7  1,449 1,505 1,470 1,542 1,615 35 36 34 36 38 

0.41 0.8 Fsus 1,605 1,576 1,495 1,532 1,549 35 34 30 32 33 

0.46 0.9  1,750 1,627 1,501 1,504 1,468 35 32 27 28 28 

0.51 1.0  1,885 1,661 1,495 1,464 1,378 35 30 25 25 25 

0.56 1.1  2,012 1,682 1,479 1,416 1,285 35 28 22 23 21 

0.61 1.2  2,130 1,690 1,456 1,363 1,191 35 26 20 21 19 
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1  

 

 

 

1 2
1979 1,845  1,515   3,360  
1980 2,231  1,591   3,822  
1981 2,673  1,762   4,435  

1982 1,892  1,201   3,094  
1983 1,563  1,516   3,079  
1984 1,713  1,084   2,797  
1985 1,836  951   2,788  
1986 2,153  1,130  480  3,763  
1987 1,913  903  474  3,290  

1988 1,181  675  351  2,206  
1989 2,250  933  354  3,537  
1990 2,266  1,174  372  3,812  
1991 2,476  1,424  549  4,448  
1992 2,614  1,083  537  4,234  
1993 2,783  887  776  4,445  

1994 1,872  643  599  3,114  
1995 2,160  700  502  3,361  
1996 2,753  676  946  4,375  
1997 2,638  789  827  4,253  
1998 2,149  570  1,164  3,883  
1999 2,991  727  1,742  5,460  

2000 2,818  568  1,610  4,996  
2001 1,718  450  940  3,108  
2002 1,880  456  972  3,308  
2003 1,313  228  810  2,351  
2004 906  162  361  1,429  
2005 1,026  195  516  1,738  

 

 

 

 

 

 

 

 

 

 

 

 

 



2  

 

1 2 3 4+ 1 2 3 4+

1993 90 344 166 52 12 145 173 115 

1994 79 223 108 43 11 94 112 95 

1995 48 196 121 54 6 83 127 120 

1996 77 340 147 59 10 143 153 131 

1997 27 169 151 87 4 71 158 193 

1998 77 254 117 67 10 107 122 149 

1999 70 330 204 83 9 139 213 185 

2000 42 181 147 119 6 76 154 264 

2001 58 158 104 58 8 67 108 128 

2002 40 215 125 47 5 91 130 105 

2003 10 67 77 61 1 28 80 135 

2004 25 47 45 37 3 20 47 81 

2005 36 102 40 38 5 43 41 85 

 

F

1 2 3 4+ 1 2 3 4+

1993 0.12 0.80 1.08 1.08 948 726 291 91 

1994 0.09 0.54 0.73 0.73 1,030 625 242 96 

1995 0.05 0.40 0.74 0.74 1,168 696 271 121 

1996 0.11 0.65 0.68 0.68 882 824 347 139 

1997 0.03 0.41 0.81 0.81 1,226 587 318 183 

1998 0.09 0.40 0.64 0.64 1,077 885 289 166 

1999 0.11 0.74 0.78 0.78 747 732 437 178 

2000 0.06 0.56 1.09 1.09 786 493 258 208 

2001 0.10 0.41 0.86 0.86 697 546 209 116 

2002 0.14 0.77 0.77 0.77 361 466 269 102 

2003 0.05 0.41 0.82 0.82 245 233 160 127 

2004 0.07 0.38 0.60 0.60 462 173 115 94 

2005 0.08 0.46 0.74 0.74 559 321 88 84 

 

 

 

 

 

 



3  

 

g

1993 939 506 948 47 

1994 867 465 1,030 36 0.0204 

1995 1,001 551 1,168 34 0.0251 

1996 1,135 670 882 39 0.0160 

1997 1,148 736 1,226 37 0.0183 

1998 1,186 669 1,077 33 0.0146 

1999 1,260 851 747 43 0.0112 

2000 1,045 731 786 48 0.0092 

2001 800 476 697 39 0.0095 

2002 751 506 361 44 0.0076 

2003 579 448 245 42 0.0048 

2004 463 327 462 33 0.0103 

2005 489 279 559 36 0.0171 
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1993 2005

0 1

4+ 4 M

1960 8 M 2.5÷ 8 0.3  

 

 1 2 3 4+ 

g  13 42 104 222 

%  0 0 100 100 

 

Pope 4 4+ 3

F  

 

Na+1,y+1 = Na,y exp( Fa,y M)  (1) 



N4+,y+1 = N4+,y exp( F4+,y M) + N3,y exp( F3,y M)  (2) 

Ca,y = Na,y exp(
M

2
)(1 exp( Fa,y ))  (3) 

F4+,y = F3,y  (4) 

 

N C a y  

2005 3 F 1993 2005

1 2 F 2005

3 2002 2004 3 F  

1 2 1998 1999

1999 2005

1 2 4.57  

 

 最小 4.57 ln(q1By ) ln(CPUE1y ){ }
2

y=1999

2005

+ ln(q2By ) ln(CPUE2y ){ }
2

y=1999

2005

 (5) 

q1 =

CPUE1y
y=1999

2005

By

y=1999

2005
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,q2 =

CPUE2y
y=1999

2005

By

y=1999

2005
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7

 (6) 

 

B CPUE F1,2005 = 0.078 F2,2005 = 0.462

F3,2005 = 0.744 F4+,2005 = 0.744  




