21

2000
2001 2007
2008 2006 53 2007 56
2008 32 2009
10 F  Flimit
ABClimit 0.8Flimit ABCtarget
2010 ABC F
ABClimit 19 Fmsy 0.81 34%
ABCtarget 16 0.8Fmsy 0.64 29%
+ F
F
2007 56 27 1.17 48%
2008 37 15 0.79 39%
2009 39
2009
2009 13
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( @ )
( 8 )

( an )

(M) M=0.7 ( 3)

1
( 1986)
( 1958)
(1
2
( 1994) (2
BL,, = 254.4(1- exp(—0.1555(m— 0.639)))
BLm m (mm) 3
BL,, = 259.5(1—- exp(-0.08(m—0.91)))
(2 2)
3
1
( 2)
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Tanaka et al. 2006

1981 1997 7
16 1998 2000 3 2001
2007 17 2008 9 ( )
1980 1992 31
2001 2000 2001 6
11
2 1998 1
3 1
1980
1990 2005
1
( 3)
1979 1997 (
NORPAC
4
1980 1990
2003
(1995)
0.572(  1983) 1
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Ohshimo 2004 CPUE kg
1997
2001 2002 2006
2008 2002 CPUE
3
1976
( 3)
0 1
4)
1976 ( 7) 1970
1980 1990
2001 2008
25% 60% (7
M 05 0.8 0.1
8 M
9
10
10 11)
R = 70.38SSB x exp(—1.08x10® x SB)
SSB (kg) R ()
5
1976
2008
)
6
( 12
93
50% 21 1999
) Blimit 2008 29 Blimit
5. 2010 ABC
1
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2000
2007
1976
1980
(M) 0.7
10 RPS

(
(1976 2008 )
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1990

01
2008 29 Blimit
2 ABC
2009
2009
2006 2008 F 2010 2009
2009 13
Blimit ABC 1-1)-(2) ABC
Flimit
Ftarget Flimitx a
Flimit  Fmsy a 0.8 13 F
F %SPR  YPR 14 Fmsy 0.8
x Fmsy Fmsy 10 (2019 )
F
2010 ABC F
ABClimit 19 Fmsy 0.81 34%
ABCtarget 16 0.8Fmsy 0.64 29%
C )
19 Fcurrent 0.84 35%
+ F
3 ABClimit
F
( ( )
2010 | 2011 | 2012 | 2013 | 2014 | 2010 | 2011 | 2012 | 2013 | 2014
0.4x Fcurrent 10 18 26 30 31 56 98 132 148 151
0.6x Fcurrent 14 23 31 36 38 56 91 118 133 137
0.8x Fcurrent 17 26 34 39 40 56 84 105 118 123
0.96x Fcurrent 19 27 34 39 41 56 79 96 107 112
Fcurrent 19 27 34 38 41 56 77 94| 104, 109
Flimit 0.96x Fcurrent 2008 2009
15 39 13 39
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ABC
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F ABCIlimit |ABCtarget
( ) ( )
2008 ( ) |0.8Fcurre | 0.9 43 15 13
nt
2008 2008|0.8Fcurre | 0.46 76 21 17
nt
2008 (2009|Fmsy 0.81 39 13 11 15
)
2009 ( ) |Fmsy 0.58 84 26 22
2009 (2009|Fmsy 0.81 37 13 11
)
2009 2008 2009 2008
6.
(1986) (). , 1140pp.

Ohshimo, S. (2004) Spatial distribution and biomass of pelagic fish in the East China
Sea in summer, based on acoustic surveys from 1997 to 2001. Fish. Sci., 70,
389-400.

(1994)

, 10, 55.

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

Kyushu in summer. J. Fish Biol., 68, 1041-1061.

(1958)

(1983)

A, 1, 368pp.

2,

1

, pp. 3-65.

1991

(

()

()(1995)

1 1993 12
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1975 561 8,851 20,553

1976 718 10,614 23,586 2,869
1977 428 14,671 19,516 6,227
1978 675 18,693 22,369 9,607
1979 828 18,671 18,586 4,212
1980 782 16,235 10,975 5,102
1981 949 11,698 12,585 4,244
1982 802 11,535 13,268 5,625
1983 910 17,699 9,949 10,606
1984 1,088 18,551 7,745 10,829
1985 1,186 14,684 7,244 8,994
1986 1,042 25,713 12,897 14,033
1987 1,115 14,826 12,244 10,300
1988 1,794 28,863 16,421 10,693
1989 854 25,488 15,789 7,280
1990 1,211 27,431 13,798 4,205
1991 1,420 26,755 7,152 4,463
1992 2,266 31,200 11,816 3,597
1993 1,548 22,671 15,709 24,383
1994 2,045 29,546 14,268 23,974
1995 1,668 14,222 12,165 18,345
1996 1,052 14,803 9,985 10,663
1997 1,421 13,518 12,327 5,593
1998 1,125 14,710 5,872 1,974
1999 780 8,068 5,247 6,674
2000 700 6,244 2,983 4,603
2001 863 7,520 6,195 766
2002 580 7,063 6,678 788
2003 1,101 7,064 5,057 885
2004 487 8,621 7,530 755
2005 1,083 10,638 3,823

2006 229 6,739 7,902

2007 499 9,952 16,512

2008 441 6,036 8,586
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2010 2010 2008
4—
2010 ABC

-687-




-12-

2
(1999)
0 2
(m) (mm) BL
BL,, = 259.5(1—- exp(-0.08(m—0.91)))
( 2)
10
HE
GSI
GSI
GSlI 4
180mm GSI 3
1
3
2008 2 N200s,2 2008
C2008,2 M F(F200s,2)
Cooo,2 X eXp(M/2)
2008,2 — (1
(1 exp(—Fyus.2)
2007 1 (N2007,1) N200s,2 C2007,1(2007 1
)
Nooo71 = Nagog 2 X exp(M) + Cooor1 ¥ eXp(M/Z) ( 2
F
Coo71 % exp(M )
I:2007,1:_|n 1[ N /2 ( 3)
2007,1
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2007 2 F 1 F 2008
0 1 F 2005 2007 F @
2008 1 2 F F2008,2

13 F M 0.7

_In(C,/C,) +In(C,/C,)

= 4
> ( 4
C
2009
2009 2006 2008 F 2010
2009
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Ny+1,a+1 = Ny,a exp(_Fy,a -M )
M
Cy,a =N y,a (1_ eXp(— Fy,a)) exp(— ?j
1 ( (1998)
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