21

1996 2000 200
2001 129 2004
2007 254 2008 220
5
Blimit 2005 91 2008 Blimit
2009 10 (1999 2008 ) (952.2 /kg)
Fcurrent Flimit
Fcurrent Ftarget 0.8Flimit ABC
2010 ABC F
ABClimit 71 Fcurrent 151 47%
ABCtarget 64 0.8Fcurrent 1.21 43%
+ F Fcurrent 2008 F
( ) ( ) F
2007 254 93 1.02 37%
2008 220 104 151 47%
2009 148
F 2009
( 10 RPS ) RPS 2009
70
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( (14)

)
(14) )

CPUE( )

( a7 )
(M) M=1.0
1.
( )
( )
( )
2.
1
1986)
( 1997)

Ohshimo 1996)

(2 2)

BL, =143.96{1 exp(- 0.15(t + 0.44))}

BL, =158.59{1— exp(- 0.09(t + 0.74))}
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1958)

9cm




_3-

BLt t (mm) ( )
3
8.5cm (Funamoto et al.
2004) (2008) 11.9cm
2
1 ( 3
4
(Tanaka et al.
2006)
3.
1
2
1995 9 1996 5
2001 393
2006 2008 6 (1 1991
1998 (71 ) 2000 50
2001 2003 20 2006 19
2007 21 2008 22 (1
1991 2000 (2000 65 )
2001 2004 40 45 ( 1) 2006 45 2007
57 2008 69
1997 1996 2000 10
2005 74 2006 70 2007 84
2008 97 ( 4
2002 2003 30 (2
1995 20 2000
( 1)
( 2000) 1997
80 120 1998 (FAO

Fish statistics: Capture production 1950-2007, Release Date Feb. 2008)
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1
1) (
CPUE CPUE 2)
2
5 3 1998
2001 2004 1991
6 8 9 )
( Ohshimo 2004) CPUE
2002 2003 2006
CPUE 2002 1
7 6 ) B89 )
- ) 2004
3
8 0 0
1977 0
3)
4
9 ( 4 )
+ ) 1998 306 2001
2007 254
220 1977 37 56
(M) 05 1.0 15
11
100
Blimit 11
RPS( + ) 10% 10%
91 (2005 ) 12 RPS(
) RPS
2008 F(Fcurrent=1.51) 14%SPR YPR

( 13
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1977 2008 5
( 9
6
(F) ( 14)
5. 2010 ABC
1
1990
5
2008 177 ( 11)
Blimit( 91 )
2 ABC
B>Blimit ABC
1-1)-(1) ABC
Flimit=
Ftarget=Flimitx o
Fcurrent
Fcurrent a 0.8
2010 ABC F
ABClimit 71 Fcurrent 151 47%
ABCtarget 64 0.8Fcurrent 1.21 43%
Fcurrent 2008 F
100 952
ABC
3 ABClimit
15 Fcurret F(Fcurrent)
F
100 0.4Fcurrent
379 Fcurrent 10
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Fcurrent F
( ) ( )
2010 | 2011 | 2012 | 2013 | 2014 | 2010 | 2011 | 2012 | 2013 | 2014
0.4Fcurrent 42 86/ 104| 104 104 151 311 379 379 379
0.6Fcurrent 55 88 98 98 98| 151 243 271 271 271
0.8Fcurrent 64 82 86 86 86 151 192 201 201 201
Fcurrent 71 73 73 73 73] 151 155] 155| 155/ 155
1.2Fcurrent 77 59 45 34 26| 151 116 88 68 52
100
F 10 (952.2
/kg) 2008 RPS RPS
2009 2008
70 148
4 ABC
F ABCIlimit | ABCtarget
( )
2008 ( ) |0.8Fcurr | 0.48 | 303 81 80
ent () () ()
2008 (2008 |0.8Fcurr | 0.92 | 334 88 101
) ent (238) (72) (63)
2008 (2009 |Fcurrent| 1.51 104
) (230) (105) (93)
2009 ( ) |0.8Fcurr | 1.15
ent (211) (83) (73)
2009 (2009 |Fcurrent| 1.51 | (148) (70) (63)
)
0
20 ABClimit ABCtarget
2009 2008 (2008 ) ABCtarget ABClimit
F
2009 2008
6. ABC
ABC
( ) F
10 67( /kg)
370 (/kg)
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(1999)MS-Excel
: ,63,205-214.
V.A. S.Y. (1997)
( ). , PP
191-194.

Funamoto, T. Aoki, I. and Wada Y. (2004) Reproductive characteristics of Japanese
anchovy Engraulis japonicus, in two bays of Japan. Fish. Res., 70,71-81.
Iversen, S. A., Zhu, D., Johannessen, A. and Toresen, R. (1993) Stock size, distribution
and biology of anchovy in the Yeallow Sea and East China Sea. Fish. Res., 16,

147-163.

(2000) EEZ . 314pp.
(1986) (). , 140pp.

Ohshimo, S. (1996) Acoustic estimation of biomass and school character of the
Japanese anchovy Engraulis japonicus in the East China Sea and the Yellow
Sea. Fish. Sci., 62, 344-349.

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.

( )

(2008)
. ,72,101-106.

Tanaka, H. Aoki, I. and Ohshimo, S. (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) 1
2 , pp. 3-65.
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1966 3,679 21,980 64,022 66,349
1967 16,533 26,932 63,010 78,538
1968 6,814 52,333 99,988 63,127
1969 11,564 29,364 65,041 115,056
1970 10,719 41,282 57,406 54,047
1971 13,596 31,884 71,938 66,904
1972 6,939 31,212 75,422 104,174
1973 2,072 24,696 68,877 95,572
1974 3,294 6,401 50,140 173,457
1975 4,312 7,026 50,806 175,451
1976 2,659 11,854 40,727 126,202
1977 5,306 17,532 49,476 140,842
1978 1,360 14,545 34,521 183,211
1979 902 7,255 22,511 171,539
1980 787 4,913 38,523 169,657
1981 1,077 8,032 33,089 184,351
1982 2,663 10,751 59,867 162,256
1983 3,112 20,184 47,801 131,859
1984 1,174 15,343 42,342 155,124
1985 2,027 11,128 31,480 143,512
1986 1,305 20,441 40,172 201,642
1987 2,025 13,261 26,478 167,729
1988 3,309 13,434 34,977 126,112
1989 2,039 14,596 37,066 131,855
1990 5,065 7,964 28,793 168,101 54,140
1991 4,457 32,089 39,894 170,293 113,050
1992 3,428 36,001 44,343 168,235 192,720
1993 2,024 32,008 34,181 249,209 557,237
1994 1,505 32,832 22,503 193,398 438,955
1995 8,968 39,950 44,185 230,679 489,066
1996 2,488 61,791 49,244 237,128 671,376
1997 6,471 26,605 45,369 230,911 1,110,860
1998 7,074 70,273 50,903 249,519 1,217,190
1999 5,868 65,764 56,397 238,934 951,419
2000 4,821 57,481 64,872 201,192 980,461
2001 393 18,941 45,853 273,927 1,075,571
2002 7,418 17,682 40,413 236,315 998,129
2003 5,268 28,259 43,356 250,106 1,106,500
2004 4,788 13,565 42,672 196,646 935,358
2005 2,248 16,202 56,868 249,001 882,551
2006 6,359 19,025 44,757 265,346 826,834
2007 5,991 20,941 56,727 221,110 806,528
2008 5,600 22,034 69,389 261,532
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1977 | 1978 | 1979 1980 1981 | 1982 | 1983 | 1984 | 1985 | 1986
4,870 | 5089 | 6,500 | 4,472 | 4,043 | 3,783 | 3,143 | 2,116 | 2,507 | 3,546
1987 | 1988 | 1989 1990 1991 | 1992 | 1993 | 1994 | 1995 | 1996
5,702 | 5,864 | 6,535 | 6,541 | 7,083 | 5,971 | 6,038 | 7,057 | 5,990 | 5,739
1997 | 1998 | 1999 | 2000 2001 | 2002 | 2003 | 2004 | 2005 | 2006
6,481 | 6,661 | 11,109 | 12,071 | 6,739 | 4,635 | 5,155 | 8,844 | 9,869 | 8,248
2007 | 2008
9,251 | 7,028
)
1979 1980 1981 1982 1983 1984 1985
56 35 178 181 93 20 42
46 195 296 89 64 8 46
1986 1987 1988 1989 1990 1991 1992
20 314 117 148 575 660 517
19 104 122 110 319 1,011 1,224
1993 1994 1995 1996 1997 1998 1999
364 938 53 67 253 2,513 739
1,145 609 91 1,057 466 1,579 2,704
2000 2001 2002 2003 2004 2005 2006
1,414 230 1,114 941 4,301 611 456
1,490 107 247 1,651 2,629 2,017 285
2007 2008 2009
3,605 762
1,582 791 23
3 6 4 2009
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(1999)
2
® BLt
BL, =143.96{1— exp(- 0.15(t + 0.44))}
BL, =158.59{1— exp(- 0.09(t + 0.74))}
Hayashi and Kondo (1957)
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1 Q@
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Pope
2
(1) 2007 0 1
M
Na’y = Na+1,y+l X exp(M )+ Ca,y x eX 7 (1
PJay Yy a (:ay Yy a M
(1.0) @ ) (2008 )
M
Ca,y X exp(2
N,, = ( 2
Y
(1-expl-F,, )
F
Cay % exp[]
F.,=-1n1- ( 3)
a,y
2007 2 F 1 F 2008
1 F 2005 2007 F (1)
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2008 1 2 F F2008,2

M 1.0
2007 2 F 1 F 2008 0
1 F 2005 2007 F 2008 2
F 2008 1
2009 1 2

Na+l,y+l = Na,y exp(_ Fa,y - M ) ( 4)
0
2009

M
Ca,y = Na,y(l_ exp(— Fa,y))x exp(— 7) ( 9

(1999)MS-Excel
. ,63,205-214.
Hayashi, S., Kondo, K., (1957) Growth of the Japanese anchovy — IV. Age
determination with the use of scales. Bull. Tokai Reg. Fish. Res. Lab. 31-64.
(2008)
,72,101-106.
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