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(Walleye pollock Gadus chalcogrammus)

B - BORILES

HRR— VT BICBIT BT ESRSBERDRERVE
BICBTBEM (CCBSP, LI, THRRN—-UVTBRT hY
LOREFEBRRN) Freld 1881 05, )

BaDENE

NREFZEETHZPRN- VI BAT U ESREFE
BENOMNEFRSE. RORFRITEERD 2024 F 10
~12 BICEFA—IUCLD TI\—F v )V ORI THE
iz, TOHT, SEREFRORRICOVWTEEHN SDREE
BITREIDMTONTEA A E L TERIMELDKEICH D & ¥
BrEn, 5IERMERRELLETDI L LB O

FA - AR

KEBESRT, £fE LTELMBY %, 1960 FARITHR
TUBREPEEIN LK. TYERAE LTORFE
H@&Eofc, BRIFBF. RIS ELTHAINS,

REROBIE

N—1 7. KEW 44%., AEMIRIE 13%. ROBE
1 43% THRIN TS, [LAGABERS U 2EREN—1)
V. 258 AL RUA X TESEOENEERIC
BEEh. HREROERASBE LTHSNTVWS, R—= VY
B COARITREIL 1950 ERPEHSIEE Y. 1960 FER
BEDSIERT bU AT ERRE LICRENRE LT, DR
EEZ 1972 FEITERITGEL. BOEREICKD AT T2 5
FRBESIIS LT 160 5 b, BEGHAEEIZ 1905
VB DTz, 1977 FICHEBAFMIEEILKE 200 BEKIHIC
HIAENB T & &Y UEBRDNEDREAEILKEL 5B
YEZIFDDBRELTOH KEREORRBICHEVEIY 2T
FLYIEE N, 1988 FITIEBOEREITN—1) > JBKEK
WA SHURY 5T & & ol RIS RIS AR AR ES
BRIEKENICK > TEEINTESY., 1980 FRHSINETD
FENEAT b Z2SERE GRULE) 1EHE&% 1,000 5 b
VEIR T, ERTEESIL 1205 F VEEEEOTLA,

KEKE TOR LB ENTO BT, 1970 EREBHEIC
RESNT ) 1—Y v ViERTBHICERT SR b U4
SERERENRE LR FO—/VRESBIREN. RSB

j ~ — n
120E 140E 160E 180 160W 140W 120W
E1. 7Ua—Y v ViERRT FASOSHER (F) . E5
B @& . RO (8

N—1) VTP RBONBFIEERESN @ 1) , DBETD
AT b ATRERIE 1985 52 L. 1989 FITIZEA.
BE. R—>>F OY7. RUPEDBRIEITEKY . F- 140
B hrEETRESENMEONTE (F1) . LHLGHS, 1989
FEE—VICRBTCORYT bR HREBILER L. hTH 3
FHD 192 FcIF 1AM E TR LIz, TOESTEER
TEUESOERREDEICLY . BEAEZSGHER
1993 EHBNR— VI RNBRAY b7 AT iREFBEINICELE
TAHIEEITY, 1994 ELEITEE TN TUOVEL,
1995 £E(TIE MhRANR—1 > TR b 2 SR EEREN

HEM L. BREHSNEROLEER L EZ2— L DDREDE
HEF O TVWBHN EDFE CHLE RN THEEEIEH 5N

1. RA—UYTRBTORT by ZSENERR
(B : FF>)
BRREDEIC K BHEFIEITK Y, 1994 FLPE RBORYT
FUHSIEREENTOEL,

F $E HAX gE KR-S0F OL7  #E

1985 2 164 82 116 0 364
1986 3 706 156 163 12 1,040
1987 17 804 242 230 34 1,327
1988 18 750 269 299 61 1,397
1989 31 655 342 269 151 1,448
1990 28 417 244 223 5 917
1991 17 140 78 55 3 293
1992 4 3 4 0 0 11
1993 0 0 0 1 0 1
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170 W 160 W

2. 7V v VBRADFEYER T U ASOSEE (R SEEThDEEHEEER
RO KERD SBRITBA LTL B AAZXLIOWTIEDD > TLVEL,

TWEWT EDS DIBAT bV AT DRRIFEIEENTRE
DFNTWD, & KE - OV 7EKBERICHHT HBAP
BHRT b0 ZTIE00TH DB TORRBILZEIR LTS
BHESNTVS,

EWFeRrE

71—y VBRTBEICERTBRT FIASDEN
SR DOTIE. 1970~1980 FERDEIRD 1990 4847
BITR/EETNTWVD, Thic kD& FBEDA T U251
AGE 2,000 m LEFEDBRAED 100~400 m FEHITLL 9%
LTW3 (®2) , Zhoid3 Blc, BREREBORIRAOY
BRSO 400~500 m FEHICENDHERL. BES
ICREDHITBREBUCH R ZILIT 5, REBHAICITEIIED
AF7 28 ABEHIEHET D FESIEEET S APESIC
HARTYELBRERT b7 A THADHRENMEVRRA S &>
TW5 (Mitoeral1999) , BXE 60cm, 4E 2kg ITEL.
ARFABBIAERIE A5 M TH B, BRITIE 4 AT DLRPE
BAaLFSNY, BRI 5 RUEDORADHHSERENT
W53, TDT EISEDDOAPER B THRRP. RABEBT
LTIcbDh\ B> TBEREICHEIT AT L AT LTV
%, SEHAICIZARE, BR. RUBERARSE. AIcEE
ERABFICIVERINS EZEZA5NTWVS,

—Rl<, ZDBHTODEMIL 10~15FREEEEZ SNED\
FEMBETDRERD SIE 28 MEMETEBEEHSN TN B,
Fiz. ERHIBERI NI 1980 EAHEIE 1978 FEJHIERIC
BB TaH D TchH 1990 FERABITIE 2 & 1978 FJAER L
ZODHBINICEHT K5 GAREEERSBRAICHRLT
WL, R—U > 7BIid. REAPER. BRARES. RU7T
Ja—v VBR0D 3 B, ThThRENMEET HEH
HIRERD B BHD. BILEFENFECKBHRNETEED > T

BXZERLE LIHFERREDL 5. RE. EINRE. RUERS
FOEMFNEREIC. FRETRELEREDFS5NTNS,
RICRRICHOSNHERHERIZE L <. 1970 FKH 5 1990

k& (mm)

600

1973-1976 &4
1977-1980 &4
1981-1984 &£
1985-1989 #ik
1989-1992 #F4#)

X p»

0 1 12 13 14
£
B3 7V1—YvyVBRATEUES

i - hRERORER(L

6 7 8 9

(i) IEHEhBE

FRIEHDFTHEHELEREDABEIRHSA TN

(Nishimura eta/2001) (®3) , F7z. 1980 ELPEDE
FREOREREIL. REKRDEEHERD., EKEDmINE
DFBFRBORICHE > THENTHY  FRDENFARE
DELHBICE RS EEEHDRICI D EDEDH, &
HWNEEFORBZ( OB LZ L DEOMNEIBSHT
= e£ AN

BRIRE

[(HREREOHBE. RUKR]

71— v VBROPEBHICAT b ATHSTHT BT
s - FITERUBICAT by 4o HNEBE T &h
SH5NTEY., 1970 FREFITITHE bO—/LilZERL
TRENEFKERRN (R KEEFHZRM) ICKYRES
ATV (FBE 1986) o 1980 FHRITAY ., R—U I RBT
DHFEUARAT bV FSZENRE LICRRDERI 5HT.ZD
REFEZICEY 2 HDOFEAFRANME FO— L EHEBL
TEAREMERED 1988 FLIEER L TRIEE N (BR 1994),
EOEE, 1980 FREENS 1990 ERFIHITHNT THEEE
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IChfzVBAEMZEREL. 7Y 1—Y v VBREHIcEI3E
®-PE O )ViREERK LTz, 1991 EEFICE. BRAD
BEBE (494,812 km?) ITHIFBHEHRT FUESDRE
BEBKZ 77 b E#ELE GBRIED 1993) » LHL
EH5. BEEEICO7 200 BREKFEHNSTENTLED >
Tefeh 7 ) 1— v VBRSO I 2EREXICET 3
ICEESGTD T

AT ) 1—o v riBReEx 1 EOBREMTAEL.
FRGEREETEEXSZ T EISRBTH R D5, FRA
— UV TBRYT b AR EFEEEN T £FITEIIFAD
E¥IZ7 ) 1—V v UBRBRBORNIAOVEBEDE
REkiEgsE LTGRE L. COKEDREFEREZE > TERSED
AT b7 EATEREBOBIBE T BT EE LT ZEICHIT 3K
BT EAR BN I K 2 EREIE 1980 EARICRARAT 1. 2002
FEEXTOR. 3 FHEICRBINTERD 1990 FRITAS
ERNBRERDRDIHE ST BRDPEHEART bV AZD5
BEEMENL TV THERDIRENTLS (Yanagimoto et al.
2002) , 1993 F£DBFETIE. OP7 200 BEKELZHTHE
BEFUTHEERELITToON AT b7 &S DOBENISERS &
ThBREFRBARIAD ZKEICHSNT-DH T, ILEEX
IKERZEPR GR : KEERIIZERT) DY LTz 1999 & & 2002
FEORETIE. TOKEDREFEEIEZTNATNHN39 B, RUW
18 5 b &#EEENF (Nishimura eral2002) (&2 B&
w/EI T HD .

1988 L&, KE (BFART 7 7 A TRERF LV 2—)
IFEOE &R L, ke RUBHET 2 RBAFEREEIC
BVWTREDT ) 1— v BRENSAE ZRGNIC R
L. &R EEHERR TIE T OBEEIC K A/ EKEDREE
HEBEE, BRAT b4 TERREDBEL LTHR->TE
T OREKEEDREEICKY ., 1988 FEICHERIIHN 2405 +
VEHRETND. TO%B, 1992 FICiE 100 5 kI TFITHE
DL, THIT 1990 FEREFITIE 50 B Z TR, Z0
. 2016 FEH5 2018 ENMNF THETDOEENFHFSN 50 5 b
% B> 1=6M0, 2020 £FEITI3H 35 5 b, 2024 FiTiEH
24 B E#ERETh, RERIIERAE LTEIKEICEEE
2TW% (F2 ©4 ,

(B 7]

FRRAN—1) TBRT b7 A REEBENICHNT, N
— 2T RBRYT by ASERONG S EERBINESIE O
TWd, N—U T RBILRHIBHEHUAT bV AT T
NETOBREALRERDL 5. EFITBRATLEHATL. £
FBRBERPOFEKIUCEINDIDICERTZLEZS
hTW3, LIeh T 71—+ ViBRITL 9HI %8
Far—DO0ENS LT, BRsHl RUSEBEBORHMTD
NTWB, N—U V7 BORFEE THAHRERUTOY 7 &, H
E. B4 8E. RUR—Z FOREEHSELT, 1991~
1995 £IC 3 Blchlc 2 TARY b7 4 S ERFHBEEREDEE
I BERZIY) ANCEREETE T IV ERET IV E
L TEATN. REHNREEV L DHDEEK/NT A—2(CDL
TEBOT—A%EIBET 5T & TR TNz, TDER
IC&B &, BROEREIE 1985~1986 FlcE—o &4,

25

-h — N
o wm o

WEKERRE(BHN)

o
2]

0.0

£ 2 BFEAEHICETEKE. RUBFREICELS
RERtEEEFANE (BB MY)

F KEHE BFXRHAE LBAES
1985 0.363
1986 1.040
1987 1.326
1988 2.396 1.397
1989 2.084 1.448
1990 0.917
1991 1.283 0.293
1992 0.888 0.011
1993 0.631 0.500 0.001
1994 0.490
1995 1.020
1996 0.582 0.375
1997 0.342
1998 0.432
1999 0.393
2000 0.270
2001 0.208
2002 0.227 0.180
2003 0.198
2004
2005 0.253
2006 0.240
2007 0.292
2008
2009 0.110
2010
2011
2012 0.067
2013
2014 0.112
2015
2016 0.510
2017
2018 0.663
2019
2020 0.345
2021
2022
2023
2024 0.245
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700 75 b &BIEREDRBEL SNH. 1990 FERITAS
EEREIZ 1005 b TFICHRE Uiz GKBRIED 1995) , i
RITHBR LIZAIEHRARDHTHY . WD, ETHSEREDE
RICIA LTEFZDD LT ABHBE R E DITRAREZTDZE
DRSBERITIE TN TLELY,

1995 FEICEMDFEN L TR, BERETh TV SRER
WEBR, RUERKH T, FEKUCEIIDTHITEEL
HREEZHBIEL. FHMEBOREICH ST, TTICLBER
BRD 60%H\EFT 2 LREL THB/DEDSNTET,
1988 FIHFEAKIETREINIZ 240 5 b+ v EBRESHICE|*
I & 400 /b OEREHDNHEINSDICH LT, 2024
FEOXEREERTREKEICHENT 245 b %5 | E/HIE
LTRONSBEREEEREIE 40 A b ExY, 1980 &8
BED 1090 1 BEOEREKEL B H>TWS,

[N A=)

71— v VEROTEURY b7 ZSERORADR
B, 5 RUEDOBRADH THEEINEDT L Thd, YUHER
ISRAEARHAE TARERBIICHTR L. BRFMCHEL 5~6 RRBFIC
BREDERITIIAT % EEZ 5N, BEKIHICHIT 5XE
AED SESNTEHNREEORERDLS 7 RADMA
BEERE L& T A, 1970 ERPBROERDOIMAREIL 10
B0 BREHETN. Flca8TH oz 1978 FK TIE 40
BEEVIADFSNTz, LH L. 1980 FEALBEIA TR
TR L. 1990 L3 1 BRKRm &Y. 1970 RN
T 109D 1 LIFOEKENFENTLS @R 1999) (B 5),
1978 SEJOMABHFHCAE O S ERICIE. TOFFZEED
RBREFD SBRBICHHBZILIT T EHEF SN D,
1989 FEMRUSHBABE TIE 1978 EMTRCAELLEETH
ST\ TOFERDBAFHDERNDIMARITR L TAELES
DTIEEL, 1990 FRDT7 21— v VBRAT b I45D
BERKERE LTI ZIEESHED T, TDTEDS. BE
BIADOIABEBIS B ICREIBAPEDEREE DI K Y
T3 ERFEZIKL, TR - BFERBEOXEGEZR(. HBHWN
IEThICERT %BR AT b7 2> DO HPEEDZLHHE
SHRICEEBLTVWSEEZ SN,

4,000

2,000

1,000

0 me
1985

E4
B 5. SEKETKEBREICIVBRINLT Y 2—Y v
BREND 7 BRRAMARE (1972~1999 &%)

1988 FELATDMA BRI ETZRH SUBR S Wi EE = EH.,
TRIGRIERFE,

1980

1970 1975

1990 FREEDS 2000 FARFTH E TILRIBAREPDOER
B QL) (& 1992 &%, 1996 &k, KU 2000 FKD
MABDAED ST EDS, 1,000 5 b U &BT EHEETH
Tz THIZ, 1978 FERH AR LIc537 LT UM 1980 &
REEDMEICIE T DD 2002 &, KU 2003 FDRFEK
BCHl 2 BROBEERTIE 1996 FikEBONER BGE
45cmFIR) DIMAIDEL . BT 2 ERH0OEREZE
EFTBIEEDED &G ESEN >z (Nishimura et al 2002,
McKelvey and Williamson 2003) ,

[(BEFAKZE - B

BRAYT b EAZOERKEL. FEKIRFEZEZEL
THEEN TV, BIRDEY . 1980 FAEHEIC 2005 + >
B HSEAKTRERIE. 1990 F£RICAY 25 L. 2000 £
L#3HBE61 50 7 b2 TEY, BED 2024 Fict 247
b LERDNT WD, FFEKEERFED 1988 FLIEDR
KEE R MEOMZ=F57 L. SVAD S - BfiL - Efi1&
THHETREICKY (BEPUDER 1627 b, i
ERIDER 84 A ) | BED 2024 FOEN 24 5+ T
HBHTEDS. FEOERKEMEME B Lz, £e. BE
KERFEDBE 5 F/ (2020~2024 &) DHBHS. ER

FE3EEN & 1T LT,

EEAR

[BEER. RUFH]

N—U T RNBDRT b7 25 DERIE. AFEE THHKE.
rRUOY7E, REETHSEA PE BE KUK
FOVNEBL TWBHRRN—1 2 TBAT b AT RFEERE
HICBNWTERIN S, REXKEDBEERD SBRAT bV
2T DEMFHRERERE (ABC) ZREL. MBEHNSEL
T nIaEkE (Acceptable HarvestLevel : AHL) HMg85h3
BRI ThZEHRAT %, LY LED S SEICESHVEE.
N—=U 2T RBICBWTREZEBRY 31l BRAT b
VEZDEFED 1990 FRATEDKEIET BT EDRET
HBELEDEZADS. BERED 167 H b ZBABEWNER
RZBI BT LHTER, e, BERIERRICIIZD
PO 0% FEKEERTZHEITNTNRTEDNS. R
EBRADTHITIEREAKIRUT 100 T b DRYT b 45597
TEREN DD, TODHE AHL IFRHHEBOREICEK Y.
BREFREN 167 HbLE2005 KB TIE 13 B A
2005 b E250 B KRBT 19T by 250 5 b/
ETCROVEHRCKVRET B EENTWNS,

[EREFA, EEEE KU ABC HE]

R=UYTRBORT b7 2ZERICE L THAAERS
B, FEKEDRERDH TH5, FKEDREELBRE
THRE (M=02 &{RE) b Lic. BEOREEAHEL, XK
EFR%RA0 (Witherell 1997) ZBET 3T ET. BEKET
REINBRERICHT 5 ABC DEEHNTIRETH 5, 2003 &F
DFESHBHENT, BOER, BVERKELEZRLT, &
/N ABC #EEBO A TN A KERZERR Tier 3 ZHWTE
HBIBHTEZREL. MBERHLSDEEHNFSN. ABCHRE
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ThaZ&Ehorte,

LH LD S, 2007 D CCBSP RIFRMESRICH LT
&, FHMBEIURE SR EKIREELLEERED
60%& 9 BIREICH LT, BROFBREE Z 5 & RIFHIRHL
ICR@ED BB E TN, ABC ARET BT LITIEEELFLEN
Thote,

EHFNR. BEICEDZE T, AREIFERMEKEILH S
TEDS AHL DFREICEF—E L TR LI TW 5, Thic
LT, AERKEZDVETEREIE AHL DFREEER
BE5BENNTTVBHAHLEREDEEIZESNTULELY,
BEHNBONGEWES. BRAERED 167 A > FEKE
WEE100 A b)) LUTOBEICIEESMIC AHLIZO0 5%
TEDS (FNHBEDREE) . FHFEDE. AEIIELETN
TOIREEDMRLNT LN B, CCBSP O 2024 FEDFEHIEERSE. K&
URERMEES Tk BRIHEAE L TEKETH S L 11T
Th. BRORIEHTDTEW . 1995 FELFED AHL A0
DREFIDREERG T BT L& BT

[EEZR O]

71— v UBRICHHET BHRBURAT U AT ERR
& LTEi3ElE. 1993 L SMBIEEN TS Y. BHET 2K8E
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