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TL (cm) (t) 2 1  

1.
1 2 3 4 5 6 7 8 9 10

16.8 25.4 30.7 34.0 36.0 37.3 38.1 38.6 38.9 39.1
16.1 27.3 35.0 40.4 44.1 46.7 48.5 49.8 50.6 51.2

11 12 13 14 15 16 17 18 19 20
39.3 39.3 39.4 39.4 39.4
51.6 51.9 52.1 52.3 52.4 52.4 52.5 52.5 52.5 52.6

21 22
(2012) (cm)

52.6 52.6
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3
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

7 13 15 10 8 17 14 7 6 5 3 2 5 19 21 24
4 8 11 7 4 2 8 10 5 2 2 1 3 18 21 7
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 0 0 1 0 1 0 0 0 0 0 1 0 0 0

31 31 33 26 16 7 24 10 7 12 11 5 13 26 24 30
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 1 1 0 0 0 0 4 9 5
0 0 0 0 1 0 1 1 1 1 1 1 0 1 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 4 6 9 6 7 0 0 0 0 0 0 0 0 0 0

58 89 161 152 120 222 228 256 299 207 147 243 234 172 83 152
44 2 0 0 1 9 1 1 1 0 0 1 3 4 2 0
0 0 0 0 0 0 0 0 0 0 0 0 4 5 5 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 5 10 15 13 0 8 1 21 0 0 0 0 0 0 0

12 23 45 28 28 26 38 34 50 30 18 18 39 67 14 0
0 0 0 3 7 4 0 0 0 0 0 0 2 2 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0
0 1 1 1 1 2 2 0 1 0 0 0 1 1 1 1
1 0 0 0 1 0 0 2 3 1 1 0 1 1 2 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

* 174 108 207 201 160 226 265 272 335 234 219 279 281 227 118 200
49 9 12 11 13 15 9 13 10 4 3 2 9 25 25 8
0 0 1 1 0 0 0 1 1 1 1 0 4 9 13 7
0 0 0 0 1 0 2 1 1 1 1 1 0 1 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 10 16 24 20 7 8 1 22 0 0 0 3 1 0 1

229 127 235 237 194 249 285 289 368 239 223 282 297 263 157 216
2012
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4 CPUE
CPUE kg

1971 1,524
1972 1,790 17,102 104.7
1973 2,250 13,007 173.0
1974 1,390 13,505 102.9
1975 2,561 15,281 167.6
1976 3,489 19,668 177.4
1977 4,892 18,574 263.4
1978 4,871 28,357 171.8
1979 4,163 17,431 238.8
1980 3,354 13,870 241.8
1981 2,074 12,233 169.5
1982 2,152 13,119 164.0
1983 1,959 10,742 182.4
1984 1,770 10,454 169.3
1985 2,290 16,558 138.3
1986 1,664 15,904 104.6
1987 1,533 12,408 123.5
1988 1,314 15,321 85.8
1989 947 16,552 57.2
1990 695 13,234 52.5
1991 547 12,612 43.4
1992 453 11,353 39.9
1993 325 11,661 27.8
1994 251 9,285 27.0
1995 210 7,838 26.8
1996 129 5,794 22.2
1997 145 7,213 20.1
1998 75 8,468 8.9
1999 172 8,015 21.5
2000 175 13,739 12.7
2001 139 12,338 11.3
2002 214 10,371 20.6
2003 237 12,916 18.3
2004 258 11,344 22.7
2005 324 12,194 26.6
2006 218 9,398 23.2
2007 206 9,355 22.0
2008 272 12,351 22.0
2009 264 9,481 27.9
2010 191 9,042 21.1
2011 87 3,104 28.0
2012 153 5,843 26.2
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CPUE
3 2010 2012 b=2.566 I=25.1 k 1.0

�1 1.10 �1 CPUE
0.6 Ct 3 Cave

2009 2012 2011 2011
� 0.8  

ABClimit=�1×Ct×�1=0.6×Cave3-yr×1.10 Cave3-yr 259
ABClimit=171 ABCtarget=ABClimit×0.8 ABCtarget=137

 
 

2014 ABC
ABClimit 170 0.6 Cave3-yr 1.10

ABCtarget 140 0.8 0.6 Cave3-yr 1.10
Cave3-yr 2009 2010 2012 ABC 10  
 

3 ABC  

2011 2011
2011 CPUE 2011 CPUE
2012 2012
2012 CPUE 2012 CPUE  

 

1 t 1

1

ABClimit � ×C ×�
� (1+k×(b/I))
ABCtarget ABClimit×�



 

ABClimit ABCtarget
2012 0.81Cave3 yr 220 180
2012 2012 0.6 Cave3 yr 0.98 170 130
2012 2013 0.6 Cave3 yr 0.98 170 130 216
2013 0.6 Cave3 yr 1.00 170 140
2013 2013 0.6 Cave3 yr 1.00 170 140
2012 ABC 10

2012 2013 25 ABC 23
ABClimit 230 ABCtarget 180  
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