
   

2
CPUE

2 CPUE

2011
1,778 2012 4

2014 4,577
CPUE 2 CPUE

ABC 2-1)
ABClimit 1 Cave3-yr 2012 2014 1

ABClimit  

Limit / 
Target F 2016 ABC

1.0 Cave3-yr 0.52 

1.0 Cave3-yr 1.61 
Limit 28 

0.8 Cave3-yr 0.52 

0.8 Cave3-yr 1.61 
Target 23 

Limit Target

ABCtarget = ABClimit
0.8  

2013 4,154 
2014 4,577 

2014  
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1978
2014  

1978 2014  
(4) 1997 2014

1992 2014  
1985 2014  

CPUE

1978
2014  

1978 2014  

2

13
16 11 21

1  

1
11 15oC 100 250m  

1987  
1987  1987

2007
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1988
4 1) 

2) 
3) 

4) 

“ ” “ ”

2007
(2002)

2

2  
1

 1987  1989 220mm 2011 2012
290mm 229g 415mm 436g

2014 5 6
100m 7 50 80mm 150m

8 12 300m 1
180 350mm 100m

 1987  1987  

3  
10 16oC 150m

4 6 8 10 oC 80m 2014
10oC

1974 1 4 12 14 oC
70 150m  1987

 2002  

4  
50mm 60 140mm

150mm 170mm
 1987  
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1  
2 1

1

2 1990
2014 83

2  
1978 2014 947 2005 5,121 1979

2 1 2011 1,778
2012 4 2014 4,577

1990
1991

3  
3 2

1990 76 2010
1/4 19 2011 10

2012 2014 15,821

2
1990 2000  

1 2
1978 15 13 2014 5 3

3 1 1984 1996 11 23
2011 2,978 2014 4,264

2 1978 1990 1990
13 2014 1,831 2006

2,000  

1  

2
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CPUE
CPUE 2

CPUE CPUE
CPUE

2012
1978 2011

CPUE 1978 2014
5 2010 2014 CPUE

2012 2013 CPUE
CPUE 2012 2014

CPUE 2  

2 CPUE  
3 2 1978 2014 CPUE

CPUE
1985 1993 1996 91kg/

2009 58 kg/ 2011
105 kg/

2012 CPUE 298 kg/ 2013 233 kg/
2014 5 120 kg/ 3 2012 2014

CPUE

CPUE
2 2012 2014 CPUE 2012

2014 CPUE 203kg/ 170 kg/ 63 kg/  
4 3 1978 2013

CPUE 2 CPUE 1990 3
48 182 kg/ 1991 2005 7 58 kg/

2006 2010 61 134 kg/ 2012
46 kg/ 2012 2014 180 kg/

1987 2 CPUE  

3  
CPUE

1978 2011 CPUE 2012
2014 5 2010 2014 CPUE

3
1978 2014 2

CPUE 4
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1  
CPUE

2 CPUE

2 ABC  
26 2014

ABC 2-1 ABC
ABC  

1 k b I 3
Ct Cave3-yr

2012 2014  
CPUE 2

CPUE 1 0.52
1.61 k 1.0 I b 145  -69.8

110 66.8 1 1.0 3
2012 2014 Cave3-yr 3,842 519

ABClimit 1,995 835 =0.8
1,596 668 ABCtarget  

ABClimit 2,830 ABCtarget
2,264  

Limit /
Target F

1.0 Cave3-yr 0.52 

1.0 Cave3-yr 1.61 
Limit 28 

0.8 Cave3-yr 0.52 

0.8 Cave3-yr 1.61 
Target 23 

Limit Target

1 t 1

1

ABClimit= ×C ×
=(1+k×(b/I))

ABCtarget=ABClimit×

2016 ABC
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ABCtarget = ABClimit
0.8  

3 ABC   

2013 CPUE  

2013  

2014 CPUE

2014  

2014  

 
ABClimit ABCtarget

2014  

1.0 Cave 
3-yr 1.68 
1.0 Cave 
3-yr 0.46 

4,300  3,400  

2014  
2014  

1.0 Cave 
3-yr 1.47 
1.0 Cave 
3-yr 0.46 

3,800  3,000  

2014  
2015  

1.0 Cave 3-yr
1.47 
1.0 Cave 
3-yr 0.70 

3,900  3,100  4,577 

2015  

1.0 Cave 3-yr
1.15 
1.0 Cave 
3-yr 1.75 

4,200  3,400  

2015  
2015  

1.0 Cave 
3-yr 1.20 
1.0 Cave 
3-yr 1.23 

4,100  3,300  

2014 ABC 100  
26 ABC  

2014 2014 2015 ABC 26 7 4
ABC

2012 2014 CPUE 2015
2015 2013

1 ABClimit ABCtarget 100  
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2014 4,577 ABClimit 3,900

 2003

(Tian 2007)

2012
2013

2012 CPUE
2014

ABC
CPUE ABC 2)-1 “2

” 2004
2016 ABC

2 2014
4

12 6
ABC

 (1988) 
276 58-69  

2004. ABC
, 78, 879-883. 

 (2002) , 2, 1-10. 
  (2002) 

, 14 , 20-26. 
 (2007) 

, 5, 11-68. 
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 (1989) , 67, 59-68. 
 (2014) , 34, 

81-94. 
 (1974) —II. 
, 2, 9-18. 

 (2003) 
, 35, 100-106.  

Tian, Y. (2007) Long-term changes in the relative abundance and distribution of spear squid, Loligo 

bleeleri, in relation to seawater temperature in the south-western Japan Sea during the last 
three decades. GIS / Spatial Analysis in Fishery and Aquatic Science, 3, 27-46. 

 (1987) GSK , 15, 
5-18. 

 (1987) 
6 , 45-51. 

 (1987) 
, 3, 27-36. 
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3. CPUE 
 

1978 15 13 6,386 8,019 30.3 71.8
1979 15 12 5,993 8,753 28.0 149.1
1980 15 12 8,217 9,108 30.7 116.6
1981 15 12 8,066 7,622 26.9 47.8
1982 14 12 8,071 10,726 29.8 120.7
1983 14 13 7,296 9,887 33.1 129.6
1984 14 11 18,786 10,397 10.1 98.4
1985 14 11 19,796 10,673 19.5 157.5
1986 14 11 13,742 11,020 33.1 65.1
1987 14 11 19,153 12,454 13.4 95.3
1988 14 11 20,731 12,505 11.2 182.1
1989 14 11 23,556 12,291 15.3 87.8
1990 13 11 19,936 13,581 8.2 114.5
1991 12 11 16,475 12,504 11.2 29.4
1992 10 10 14,521 12,572 6.1 30.1
1993 8 9 17,369 8,384 3.4 7.1
1994 8 9 22,954 8,541 2.4 20.1
1995 7 9 11,535 8,938 4.4 28.7
1996 5 8 15,217 8,197 5.3 57.8
1997 4 8 9,875 8,990 6.1 47.8
1998 4 9 7,993 9,606 6.3 41.8
1999 5 9 2,826 9,894 33.7 31.5
2000 5 8 5,807 7,950 8.6 41.8
2001 4 8 5,142 8,028 8.8 31.2
2002 5 8 4,095 5,834 7.6 43.9
2003 5 7 6,238 7,250 5.4 29.0
2004 5 7 9,142 4,294 6.9 18.4
2005 5 5 7,517 4,472 7.9 27.5
2006 5 3 7,228 2,097 14.3 89.8
2007 5 2 4,496 2,450 17.1 134.4
2008 5 3 4,213 2,394 8.6 60.8
2009 5 3 3,661 1,725 11.4 113.7
2010 5 3 3,388 1,849 10.2 85.7
2011 5 3 2,978 1,456 10.4 69.0
2012 5 3 6,178 1,663 5.0 46.0
2013 5 3 4,516 1,970 4.9 103.0
2014 5 3 4,264 1,831 6.3 179.7
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CPUE 2012
2013 CPUE

 2014
CPUE CPUE

CPUE 2-1  
1997 2011 CPUE

CPUE  

Y=0.7206X-13.14, r2=0.723, p<0.001 

Y 25
CPUE X

CPUE  
2012 CPUE 299.6 2012

CPUE 203kg/ 2013 CPUE 254.1
2013 CPUE 170kg/ 2014
CPUE 63kg/  

 (2014) 
, 34, 103-11. 
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1997 437,201 6,287 69.5 702,421 3,046 230.6 431,811 3,961 109.0 118.2
1998 320,589 6,121 52.4 541,035 2,851 189.8 256,123 2,973 86.1 93.6
1999 747,274 9,771 76.5 507,750 3,558 142.7 379,266 3,437 110 3 97.5
2000 456,190 8,021 56.9 393,411 3,183 123.6 231,293 2,674 86.5 77.9
2001 1,104,446 8,790 125.6 278,163 1,768 157.3 334,399 1,736 192.6 139.7
2002 489,117 7,707 63.5 75,337 1,293 58 3 220,991 1,779 124.2 72.9
2003 262,372 6,193 42.4 130,148 1,450 89.8 304,450 2,054 148.2 71.9
2004 304,902 6,122 49.8 95,922 1,103 87.0 234,368 2,016 116.3 68.7
2005 107,791 3,336 32.3 47,962 980 48.9 208,471 2,216 94.1 55.8
2006 258,004 4,672 55.2 76,800 1,546 49.7 293,799 1,943 151.2 77.0
2007 341,806 4,200 81.4 97,419 1,901 51.2 189,200 2,111 89.6 76.5
2008 355,975 3,715 95.8 173,380 1,454 119.2 485,678 2,222 218.6 137.3
2009 166,396 3,035 54.8 185,196 1,758 105.3 472,342 2,145 220.2 118.8
2010 299,303 3,505 85.4 187,905 2,368 79.4 513,194 2,115 242.6 125.2
2011 229,685 3,450 66.6 165,343 1,971 83.9 502,763 2,024 248.4 120.6
2012 419,601 3,962 105.9 1,345,193 3,928 342.5 1,146,414 1,828 627.1 299.6
2013 242,012 5,928 40.8 1,285,118 2,955 434.9 1,238,025 2,000 619.0 254.1
2014 860,187 7,630 112.7 283,766 2,666 106.4 215,976 2,560 84.4 105.8
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