DILATONERRREE—1—

TR 25 FEYILA A T LR EEAREDZ B
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PEIRBUY o 2 — TR IROKPERRBRYS . FrR oK EEMEEOTIERT, B LIREAR
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AREROERE A 2R — MEFTIC L 0 HEE L7z, EIREIL 2000 4 % CHEE Iz H - 72
23, 2001 LR ITEEIMEEIC H 5, 2011 1% 82 F b, 2012 451X 105 F b EHEE S L
=, BIROREHEZ & 2B CH 5 Blimit Z# A8 27 T b & L7ZRIC, 2012 F0#Hfa
BEIL33 T hTHY ., Blimit & ERl> TS EHEEIND, L7 o Tl 5 41D RPS
RIS kIG5 Fmed % Flimit & L, @ F TSN 5 &4 ABClimit & L7z, TR
HE 75 0.8Flimit Tifij S5 &4 ABCtarget & L7-,

2014 4 ABC RS B L UE F fif TEERIS
ABClimit 65 F kv Fmed 1.26 46%
ABCtarget 58 F v 0.8Fmed 1.01 41%

BRERIGT, B EIE, F IS EE O,

F g (Thy) R (Thy) F i SIS

2011 82 38 1.27 46%
2012 105 36 1.12 34%
2013 149

7272 L. 2013 SEOEPREITIA BRI 2 UE L 72 1H,

JKUE: AL Eha) BN
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1. FAMNE

BREEDICAT B T A AT AT BEEGCREE & KEERBED O SN S, ~A U
RN LT T AU NIRRT D WFIRIZ 04 L, (SO EIEI LI~ A U T
T/hEUY,

b
iy

2. &

(1) A - Bl

ARFEIX B AROIR A O 590 L, FRCARINPELREICZ 0 (A - B 1986), WL
AA U OWEGHIIRFEITIR > TRIRIDEK S 7L, —ED TV A A U NTE R H AR,
AFTIUNBEEA~ENEST D LB BD (K1),

G

(2)  Hw - pE
BRI T 2 7V A4 U OpkER%E HRIOKRERKR 2 WO THEE L 728 Rk o
WY THoT= (KTFIEHs 2011; X2),

BL, =244.77(1-exp(-0.10(m —0.55)))

7272 L. BLm L5 A B m 1B 1T 2 A Emm) Th 5, FHmid 3 FFEE,

(3) Ak - PEDN

O« HEFROHBLRIL NS BEEINTIUNJEZ KR CIXIZIEEFIT D 0174, b7 O

W EWIRNIELS 20 F/RELE O A AR TIEENI O EIINT TfThblbd & 25
5 (NH < B 1958), WAL AL T IT 1 CHEVT % (K3, KTIEH 2011),

(4) HHEBEfR
TIVAA T NI A T V. HHESN A, SEEZ e E & &9 5 (Tanaka et al. 2006), K7
fE, I TEE. WERME. AR SICHR SN S,

3. BEDIKR
(1) RO
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TV AA D REMETRREEL, R TR (f@ A s B S R) Tikrh/ M E & o6
=R, BARMEEX EIHFEALILOE) ik E &, PR E X, EEMRlIck
DS, BARMEILX CAJIR - EILE) CliEEMR ECiRESND, ENRZ VO
X, WX E AARBEX ChH D, 7ok, MHEBRBK T, BETOHY LRIfEIZ X2
T & A STt Ty,

(2) EEOHR

KRR R COWBERDOREL N EK 4 BLIOR IR Lz, HUFERIZBWT,
TIVAAL T OEEREIT 1981 F-0 5 19974 F TIE7F hor~16 T b THERE L TV s,
1998 =725 2000 A2 AT TR L7z, 2001 AFRLLFEIFEEINCHER U, 2011 A5 17 F k2, 2012
26 T hy (BEM) Tholo, BARMEREXIZIHBWTIEL, 1980 AR ITLARE I )31
MU, 1992 H12IE 31 F b 272 v . Z D%k 2000 F2 50 TR Lz, 2001 4 LARE D
BIX 6T ho~12TFT b THERE L T D23, 2011 4R1213 20 T h o &ftsk L=, AARMEIEX
WZBWTIE, VAV AAM T VIS EVREISNT, FHAERITIZ T 2 TR RETH
%, 202 FEOWEREIT1I T R Thot,

FEETO TV A A T ORI 1990 FRIHZ 24 T b & Lo 7oy E ORI Lz
(£ 1), 72382005 FLUEIZ, @EICHBIT DUV AL T OMBERITHE ST RV,
EHDOTNVAL T DOREREITAHATH D,

4. BERORE

(1) &EHEHm O Tk

HRRE R & RRAIEE R SHEE Lo F il iR E e a R — METCc L v E
REZHEE LT,

(2) BEIEEHEEEOHER

A (1979 F-LIRE) 38 X OJWNVEEE (1997 4RLIRE) 12380 T EEHE S 7= INHEFafl A (S
BT NORPAC v b OB R, &2 X D IFRERE) ORERICESWTHET SN EIIED
AR Z X SR LTc, AARMEOFEINREIE, 1980 AL DB 1990 AEAHTHE E TRiv K
HEICH Y, TOBREBTED LI-BIZZE L THRB L TV D, BT EIIEIL 2003 4
IZIEFIZEWEZ R LT, TRZERS SIEEREL THER L T\ 5,

BRI IUNTE IR0 & 5B CTIT 72 b= s B AR IC X 2 B EFE O FEE
(Ohshimo 2004) & & ks = — L2 L % CPUE (kg/ffd) DOHEBZ[ 6 1T LTz, FHEMBELRM
BIZ X 2ME TR DN B FEREEIIRE AL L, & <I2 2009 FIZITRED T,
HE k7 —/L CPUE %,2002~2010 (23 B BFRIEE OHER &I ZIE R M & o 7228,
2011, 2012 4R N L, BIfFEFEEEEOE (L L TR o7,

(3)  TRIEY DAL

ARIOEN  FRF—I2X 0 FlmpliBER R LRI, BRI 0 1 AN ERTH D (X
7o
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(4) EIE L RERSOHR

aR— Mt LV EREZHEE L (K8), HARETIREM)IZ 0.7 Z{E L7z, 1970
AL H B 1980 AT 2T TEIREITAE RIS & o 72723, 1980 4R 1% 27> 5 1990
AT T L, Z D% 2000 FAFTHEITHT THA Lz, 2001 4ELIRITZH)
L2 bIRAICHEI LTS, 2012 FOEPRET 105 T b LHE I, BIREHEs
T2 36 /D 5 B 5 FBHIZEL o T, BIERIGIL 25%0 6 60% DM THER L, B &R
DENZIERCE L D EAICH -7 (K 8), MZ 05005 0.8 DETO.1 AARIEZ =L =
D 2012 FFOEE - BlAE L IMARBOHEE A 9 ITR LT,

B0 IZFHAERERRE R Lz, SR EMARBIZIZIEOMHBENRD b i, Bl
%< 72D EIMMAREITIEIT BT 2B AR bz, BIREHOIAE L 722 Blimit (300
NBED AL 10% %2 R EAR E . FFAEEREIED AL 10%% R T EARD I RUZITV 1984 4
OB E 27 T Mo b Uiz, 2012 O BIA R Blimit 2 E[Fl>TW5, K11 1Ci38ifamEs
RPS DRAfRZ /R L=, BlEN DL /2D & RPS NENT 2EENCH-T-, £, K 121Z
I% RPS ORRFEZEAZ R LTZ,

(5) BEIHOKHE - B

2012 FEOEPROKUAEL, FNOLEHWT LT, 72380 & PALOBEIE Blimit OfE & L, Hr
ERNLOBITIMA RS NEITH L AR TS T hore L (K10), BhmidiEss s 40
DR DOHER > B EEIN & e L 7=,

(6) &I & DR
BIR BN DI & S IITRERE N E L R AHRARD bz (K13), FRERICH
%L BIREDNEAD LTz 1980 AT & 1990 AL I IRELRE DS m WME RN 8 - 77,

5. 2014 Z£ ABC DEE

(1) HHEHEOE LD

2012 FE DA EIT 33 F F T Blimit & _E[A] - 72, BEIREIX 1990 HEA0H H- 12 2 T
LTCWzb OO, IEFEOBAITIEINTH S, AREITHAL, Bhm s & Hilr L7,

(2)  ABC WONZHEEHEEDFE

ABC ZHIET 2I12H720 2013 FLIBEOIARIL, 45 5 4 (2008~2012 4) @ RPS
O RAE (463 B/kg) EHAMETMARENRED EHRE LT, 70, BAEN TS T
U b (BREHEEHIMIZEB T 5 AL 10%0E) ORFZIIIMAREIT 35S ER T ELREL
720 2013 FEOBFEOIRIELRENL 2012 F- L[ U & LTz, 2012 FOIRERLUL 2 e Dift
TELREIZXT D 0+ 1 kDN 2011 FF L[ U ERE L, 2D F 28+ 25 2 &L TK
RECHER DA LT 1=,

EIREB L OFAERBER S - TEB Y, 2012 FFO#H AEIT Blimit 2 EE->TW\W5, L
72 h3> T ABC HEHBHID 1-1)-(1) TABC ZHE L7, ABC #HET HRUFKRD LBV TH
%

Flimit FHEfE
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Ftarget FlimitXa
FEVEMITUTAE 5 4R (2008~2012 4F) @ RPS D RAEIZHIGET 5 Fmed & L. FRiRIHS
BHELTDal0.8 & L7, X 14122012 FFDOEINFEE ¢ &2 L2 FIZxi79 5%SPR & YPR
DORRE R LT,

2014 £F ABC B LY F fi IR &
ABClimit 65~ Fmed 1.26 46%
ABCtarget 58 Fhv 0.8Fmed 1.01 41%

U IEERIET, R EIRE, F ISR O,

(3)  ABClimit D ¥

4 15 38 L OVFRIZ 2014 FLLKED F % Fmed 35 K OY Feurrent [2%F L C 0.6 725 1.4 £T 0.2
HBOREERLCCHEONDLMEE LERFOERE L EERICOWVW TR L, Fmed OfEIX
Feurrent {2 1.12 %3 U772 EIZSE Lo 7o, Fmed T L7- & &2 2014 FLEOEREIT
2012 FEKHE L D 00T 5,

R (T h)
2012 2013 2014 2015 2016 2017 2018
Fmed 36 66 65 57 57 57 57
Fcurrent 36 66 61 57 57 57 57
0.6Fcurrent 36 66 45 53 55 55 55
0.8Fcurrent 36 66 54 56 57 57 57
1.2Fcurrent 36 66 67 57 54 51 49
1.4Fcurrent 36 66 71 54 45 39 33
ERE (Thy)
2012 2013 2014 2015 2016 2017 2018
Fmed 105 149 140 127 127 127 127
Fcurrent 105 149 140 134 134 134 134
0.6Fcurrent 105 149 140 160 165 165 165
0.8Fcurrent 105 149 140 145 147 147 147
1.2Fcurrent 105 149 140 122 116 111 106
1.4Fcurrent 105 149 140 108 91 78 66

(4)  ABC OFHf

WEAR B S A LA R B 0 EIE - B S -5l
IN=T—%tv b

2011 H=jfa fffe il 2011 =, 2012 A 1E 5K

2012 Ay fE B el

2012 HFAEEn IR E FAPERIFR. %SPR
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REIESE R HEL | FiE | &Ji&E | ABClimit | ABCtarget |
(4%) + FEEAm) FHE (Tr) | (Fhe) | (Fh) | ()
2012 45 (24547)) F2010 0.88 63 23 20
2012 4 (2012 4EF5-3FAff) [F2010 1.27 167 70 63
2012 4E (2013 4EFE2Ff) [F2010 1.28 105 31 27 36
2013 4E (2447)) Fmed 1.16 156 64 57
2013 4F (2013 4E 5 ETAf) [Fmed 1.26 149 70 62

2012 FEOEPFEN YY)D 2013 FFAHHRFCHIIN L 7= D1, 2012 F20 0 5% T OIfSE R
M%< 2012 F-OIAED B WIRHIERED WA S V ICHA_RZHEINTZT2DTH D, £z,
2012 FE 2013 LA O B HEYEE F2010 1%, 24— MENTOBICIE S vz 2012 4
DFOfE112 L0 HEWICE00b b3, ZAUTHED X FHHE I 72 ABClimit FRRFAE X5
BRI D 0otz THUTEBIEARE L L2 2010 4RO 0 5% T FEAY 2009 - 2011
LY BIRLS, HREE T 2009~2011 FEOFEHE & RE S 72 2012 FFD 05 TDO F LV %
K< Zpoleled, 05k COWRMBENERLD LIRS A b dTH D,

6. ABC LINNDEEAKRDIZE

AFRIIFMPE L, EMORNTO0 - 1A Th 5, HfaE L MAREIZIZIEOHEEEAN
RoNZoT, BR2ZELTCHATIZOICE, BAREZ —ELEICESZ ENERT
b5, TOTD, MADLIRNE W SNTIGAITIEL, 0 Z 0 P 570 K OFR %)
RZEEZ BND,

1. BIRAXH

AU - B (1986) FhiciadEy: (1) . fEEIEAR, 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.

KT - %R K - KIER - BUERIKRES 2011) B HHICRIT D UL XA T OF i -
AR & RCGRVRRME. RAOKPESESREE, 77, 15-22.

Tanaka, H. 1. 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.

PN FHRECKRER < BT (1958) o5 1R XTRBIR Tt DR E B 2 FI - HEGER. < BT
PSR A 3. 55 2 ¥, /KPEIT, pp. 3-65.

JEERZRM (1983) JRMGEL. AKPEGIROMAT &5l (A0 (W), TE2AEER, pp. 9-29.

BeArnL - AHE - ANIFE - BT R - PDERY - AR (W) (1995) B AREKEIZE
Fo~AVY DETFATVY, PN UALAALT Y BIORT PO L 2L
A A FNAED ABIATRDL: 199145 1 A ~19934F 12 A . KEETHFZEATE RS Bl S A, 1,
368pp.
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# 1. TN AAL T DR (F)

Ga H AL X H A 78 X T HEX i ]

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 4212
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 4205
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 8,837

2009 1,146 7,813 13,767

2010 1,114 12,486 15,091

2011 631 19,914 17,300 0
2012 1,030 9,174 25,933

2005~2010, 2012 FEOEEEOWBERITATR I TV,
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HEEM (7a—H)

Finhl - FHHERR

FhoRl - FRHERER
Finhl - FRHRERK

2013 EADHTHETE
A\ 4

03FED 1 mAULEDE
BRI EIRES

VPA (BERMIGHEFHEEN 2. BARTHET 0.7 ZRE

2013 FEDFHRMARBDOKRE (FFRFRIZH
(T2HAEL SERDORPS DHRENSEH)

l 2014 E~DRIESTE. 2013 F£D F (X F2012 Z{RE

2014 FELIEDFEER -
FREREH. HAE

l
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WREH 2 BRHME

RS E b Ll ak— MENT TR o 72, B, UL AAL T OFHEMIT 3 EL
LCHE L, fHREFETIROERBY TH 5,

L(DIT LY 2011 FELLRTD 0, 1 % OFERIAERIE IR RS A FHE LT,

M :
Na,y = Na+l,y+l x eXp(M)+ Ca,y X eXp[?J (it 1)
T IT Ny By FIZBIT 2 aiOEREBIE. Coyld y FF a A OIRER. MIZHEA

AR O.DNTH D, 72720, wEin Q) BLOEIITE (2012 4) ORFmOEIREH
WZOWTEIR I LV ERE L=,

C xexp(]\z/[j
N =_ (7 2)

ol )

TIRERETH Y | K&k L OREELSMILL FOXTEHRE IS,

C,, xexp( j
F =—In{l- (#3)

2011 FELARTD 2 kD F I, 1D F LR U EE L CTRIR Lz, £/, 2012 D 0
f & 1M F 1% 2009 405 2011 O AO F OFEEE LCEHR L, (HoXEH
WCETRRBE AR Lz, 2012440 1 Efad 250D F BE— L7225 X DT Fagp ZIRD
77

F 7z, 2013 FFELIEDFBR TN DWW T, Lk, 2 O EIREEITR O A F i

IZR VD HEE LT,

=N,, exp(—F —M) (:4)

a,y

N,

a+l,y+1

0 mADEHFREEIL, SFFEOBMAELHEL-EAERDRICLIVER L,
2013 4E LA ORI O Tk O & FH VL CTHEE L=,

C,,= Na,y(l—exp(— Fa’y))x exp(— %) (5)
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