goboooooooog-1-

FR 24 FERI A A D EXFRERBFOEIRTM

FARH Y KBTE - AbiiidE POKERTFERT (L FAeAs, D)

Z W & B RAERKOKPENTIERT, HRIKPENIIERT, HAHEROKPEMTZEAT, P9t XK EENF
JepT. ACHEE SRS S AT TERAS IS K PERRBR S ALTEIE ST S WP TERE A B B
IKEERIRY . B ARRREREB AN v 2 —KEREWIIEA. & FRKERI &
A= EWEOKERIN G 2 — REBROKERBRYS ., ARIROKER
B, TIREFKEREGIIIEE & — ) IIRKESINE o 7 —, #iE R
IKPEBARMIZERT, = HEIROKEENIZERT. Fdk LR RMOKERE B > & —
IKPERERY . mAIROKEERBRY, . (B R LK PEIR B o 2 — RIR e
BIKPERBR Y

= 9

AV A A HATIEAERREOGIR L, ORI 2 TIFEREOELIC L » TKRE
SEBT D, 1990 FLARED A )V A A T & Z38 4 R RE T, € OB PR O FFAPE L i 3 72 Y BR
BETICHY, BEEOEHMAREINIH DL DDOEMN~PKEZHERFL TV D, BIRE
IXELFEIZBWD TR0 LT D Ok E LT 1990 LI D K HEE - TE
V. IR 800 T-~1,200 T h > THEE L T\ 5,

2012 FFEPFEITHERS RO 817 T b, Blfaiix 10.2 (ER & HE S, Blimit (6.0
BE) ZERloTn5, FHBHERRKEOBNEFRBMNCKEREEEZRIFTEEIDNR
TWD A, 2012 FF DB BRI L hAEBEZOBMRICOT N RZENITR OGN b DD, ShER
FEIE 2006, 2007 % LAl TRV | PEIIG OWRFERIEICS KEREITHR G202 &
b, ARBEOEREITS % b AR 2R T CORAEERRICHE > TEFENE® T 5 &
I L7z,

FREOBEFAIRDLA S, 2013 0 ABC I1TE WK MEZ HEFFT 5 10E S 7 U 4 (Fmed=0.48) &
BUR DO IEE 2R 95 7 U A (Feurrent=0.37)ZFSWTHE Lz, TOREE, 2013 4
@ ABC (%, BIHEKEDHER(Fmed)IZ1E 251 F b >, BUK O E OHERF(Feurrent) Tl 209
Fhorliolz,

-571-



goboooooooog-2-

i she B
w7V A Pl iff
g % ¥ imi
P (Feurent |, e | OB BHEMtE e ABC
EHL H 4 1 A HER
R L o) G 5 % - A HEFF
FF (5 #:1%) (5 F1%)
BUR O 1+ 0.37 126 T~
302 T 209 F k>
DHERF (1.00 23% ~ 75% 92%
ko (143 F ~ )
(Fcurrent) Fcurrent) 761 F kv
0.48 99 F k>
BB O 292 F 251 F kv
(1.30 28% ~ 46% 73%
(Fmed)* [N (171 F k)
Fcurrent) 601 T >
I AR

BUIR a8 E 1T E IR 2 AL S D RBUTIT 2V S s D,
HEEIIARLEICHS L TR, BIREITEHNICEE L TW\a SIS D,
2013 4= ABC @ () WIZFA[E EEZ N O &,
F i, iEEG . RokiasE s X ORI 2013 42 oo,

ABC BEIED 72D O FAHAN 1-1)-(1) & =,

WLEBRE ORI Ko TEIEB AN ZE T 2 Ik OKIR, EIGOZE(L) Mg s
NG E X, IAETHNZH W2 A ERIfR I LU Blimit 5 O 2 28 4 2 M E)0
b,

Wk 23 RIS E D DAL HIRAE BB CIX, TR LIS B D BTSRRI O 4
Bz & 0 KER TR U D Al REEN S D 2 LD, BIREN A OEIRICEE D DD,

FERBERMFIDIS UK EOMER 2 AT M & L TEBZIT S, &

JRIK HE DAL

WL Tl BMRIAEE ORE~DEBENRELS RV TIRWVWEIICEEEZITY b
DETDH,] ZEELTEY, YHHIZEETHOIT*THD,

BUR O % 779" Feurrent [XEUT 3 4 (2009~2011 ) OFHDO F TH 5, Fmed I
1990~2011 4F D FEA PE AL H 2R (RPS) D H G IZ Fo DU CRUE, fFleifs &l QNS R AE 1L
1990 4ELLKE D RPS il & HE/EAMIHT 5 I 2 L—3 9 > (20,000 HFRFT) Tk EEL
Too PERIAE R OHMIL 80% X M A ~T, KHDBIEDOHMAEIT 2012 FEOB A E (10.2
BR) . kg RED 5 F%I1% 2017 4, 5 503 2013~2017 FOFEEETH D, N
[E] EEZ N IL, 2007~2011 FO i &2 5 532 E BEEZ NICH T 2 gD
T EIE(0.68) > B 5 H,

-572-




goboooooooog-3-

F #E (Fhy) R (T hv) F i &
2010 888 221 0.40 25%
2011 1101 283 0.43 26%
2012 817 - - -

X BRI 4 A~FUES ) O,

5 IE (A PR EFLH
Bban RETE
Blimit Bl & 6.0 (EZ2 BV EERIIEND -7 & X
(187 F hy) mWINAELNHIFFCE 28R,
2012 4F Blfas 10.2 (B2
(315 F ~v)

AKHE L @i R

AEEPFFAMICAER LT =2ty MIUTDOEEBY

F—4+t vk

AR . BIfRRH A

HA - dEp g R | I - BAEAERGH RS (RMOKPESR)

GREER g &) WInE D ISR R E OKEET)
EEA HAREFER R (i)
TR SR K 5 R AW 1 A AR A (AEvimE ~ = (14
E))
VEE[E| T SE AT &= (URL : http:/fs.fips.go.kr/main.jsp)
SMEN RS B SRR RRE SR WEAM OKEET)
IR R

- B BRI

VN 2i-F~

- ShAESAT B

NI fis H I CPUE OKIFE | byl §3R%, A F R,
ER)
B E O RS — A A Ok, dbiiE, FARE.
aFR, EER)

AV SN B
BB BT 31 2 /N NS AV X A 1 DA
= RAEMRA Okibte)

- KJE b —ufl
AV A A AHeAFIA OKBFE)

AR TRy Mi

HSRIE T AR5 (M) HY%7-0 0.1 (R 6 » HTO0.6) Z{E
LS ) B NI 0 S A BIIE A~ R ORIFE ., ALiEE ~ & (14)

)

-573-



goboooooooog-4-

1. FAMNE

AJV A A TNIFNE Tl b BEARKEZIED 1 D TH O | Fpk 21 FEDifa 3 - FIHE A PE
MEHFEHIC L 2 &, WA EmEEORER (BHELRLS) ICBTD2AVAL DO HED
LEIGIIH 5%, APERE (BIHEEFRLS) TIIM 3% TH D, ANVAA D& TiifEds L
T HUTHER L OO0 55 AT 15 TS DIE YD AV A A T OEIREIZIRAE
DWEIIRE R BEEZ D, £, AVAL DTEERE, KOXHE, FEM@ECLoT
B S AL, T, REPERITIE O 0 LIS K D IIE RS 2RO 60% % L5 K9
W72 o7,

AV A A FATIEAERRET, KVEE, AR —Y 7 g, BARMER X OS5 - [
T D0, KEFRAERRE LR L TEEEOLZEINRE <, BICKEE, AR —Y 27T
DEFHNFFETH 5,

2. Hf
(1) 53Am - [ElE

HARE W AT 2 AV A A 01X, JAFIChlE Y BEEEZITToTWD, TOHTY
DB ANTDNT CTHAEFEEIT 5 KB AR EATRAERBHOGBRENHEBE L WD G
B 1967), AFREJRBEOSHZK IR T, LAFBAERBETR G IABRICHMT 52T
B KRN IEEDO TR L 2o TV D, IIIOSHIZI B 2MNT72 5 TV RN, 4
A CEVRIEAIN LU O BRSNS 5347 L BRSO RS BRI & o TAe FmAki~B ik s h 5,
KVPEZ AL BT 280, B~ JWE R EIRICORIE L, — 5 XA A —> ZiEicE]
Wt 5, BARMEZIE ET 28T, WEBLOMMAEEZILE L, —EITXR2aEN S F R
— JUWEHZIENET D, KRN REE L7 BEduiE, BT I o TE ERIED DT
[BEEZE) 0 o v | HERELe, SRR D A ARMES~BEI L, BAREA L E LR L &
HICPEIIIR & HEE S LD WY FMEA~ELET 5, KOFEEMIZrE B9 8%, B A2 FE
T AR & U CTHAR D NS W EHEE S LTV D (FR - R 2001),

&

(2) Fhw - R
Wi & T BT OFE R, AV AL DOFMIFIVFLHEESINTEY . LF34
FRECOW T TRORERADHRE I THD (CERIEH 2012),

DML 337expi 7.09exp( 0.0136¢)

(DML [Z4EW F(mm ), t I3 %o B )

#£ 1, X2 I EHM R E 2 RT,

-574-



goboooooooog-5-

# 1. Almpl PR & PR E

Wbtk D H % 4 7 A 547 H 6 7 H 74 A 8 » H 94 H
NE7E E(mm) 84 134 183 224 257 281
K (g) 10 45 121 233 361 484

(3) it - FESP

AV A A T3 DFREABRA B I IHEREIC X 0 B 0 HEIWR L T~8 o A 0 D AEREIR
LR, $19 » A THREVCE L, ML R MDD, —J7. MO REABIA A 3% K
10 » AUBETH Y, HELD BBV,

AV A A T EFEFEERBEOPEINIGE, RIRFEMIFOREFI R 72N E N BRE I LT
20, LUy JUMN BRIV CORMLE % & HEE S 2 A RBERO 24 s, H
FHHZ EFEING DAFET D EHEE I TV D (R EIEA 1972, FRlEH 2002), EREIFHI
YA O MBS DR O EFEEN S 1~3 HLHESI LD,

(4) et B

HARDRERSERE O, iE~ERmINZ 38777 Fo gL, 4EEERE 15om
PLbciE@#m 7 o7 ho, ANRSSE A AR T S (il 1965),

AN AA TNTNEN DA E T, RIS, WAEITILRSEIHEI NI EEZ2x 6T
L8, D OB X DWHFRERIZHAS N TR, 2, BARETEHEREV L HRE IR
TWS ORFET - K 1999),

3. REDKR

(1) JaEDO

FEVRIEZ X 3R Lz, A AL TDIEEICWDE DIk > THRES N DA, KEEEM
(AR —=Y ZiEZETe) TIHITE, 890 LIS OIRIEIC L D BERENHEML T 5, 1995 4
DIk, EONEHE, EEME,. £ SICL2EERGFHAEEDN 50%% b, 2002 4
W21 71%IC3E LTz, 2011 FEOHE 0 DA OEIEOEERISIL 61% Th o7z, KNI - £ X
M L DIIEDOINNI AN A A DEROHIME & HIA U S X T L OB
IZ L DGO NEREZ X DiLD,
ARFTESEDAMNC S, E, FE, bR k> TREI L TWD, FEB IO
EIREDIRIE D FEIII R TH D, 728, 2011 FEOLFRAERMEEIRO MBI 5O 2 i#E
HEEOEIGIX, 34% (OF 5 %) 35%) LHEEInD (X4),

(2) EEOHR

R ORELL 2B 41237, 72388, 1978 4ELIRINIL. A BIHEE R O S H G R A a
HInTWinwizw, BAERHOX pRRECTH -7z, 2T, AFHERBENIKRE LS
D5 & HEE S AU D KA O e & A2 i R E R 2-1 IR LTz,

T RIT 1950~60 FRICE — 27 A 2 | FifGGI30E R S AL U S O K AN AR S
D E TR R 1967), 1968 F-OJMER 560 T~ L HARRED AV A A s

-575-



goboooooooog-e-

D 84%% (H7z, 1970 FFRICAD L EIT A L. 1980 AR IS AKER 2368 7z,
1989 4E LU (2 FF OB A1 1285 U, 1996 4RI 134 380 T- h > CTh - 7=, AT 150 T~
270 F R THRE L TW5, 2011 4 1~12 HOGFHAEEIIRIFEZ 75 T h o EFES 274
FroThotz, 723, 2011 FFEifl 4 ADRE3 A) Tk, 283 F o Tho7z (il
JEERE2-2, MK 2),

(3) ST &

AN S D IE IR ER A X 5 (R Lz, HEFHEEMEIT 1979 4O = IR~
ACHRE RO R (b R B SRR, s, KIS, BEEHs, Ji s
(1993 4ELIRE) . B M gk (DIEEHE, HB5EE - 1980 4ELIRE)) TH Y . HEFHMIT 6~12
HTHD, 728, 2004, 2005, 2009, 2010 35 XL O 2011 4F|T1E, & H O HEHEE TR & 7n
WG ER S H, FEREHRICKIBIT Sz, TEedk b E Rk e U CER L7z, £t
L7o iR, M &R 2-3 1R L FIBICE DWW TRAERBINCEIV IR > 72, 2011 4F
@m%%ﬁim$ﬁf%@ 2010 £ED 79%. ﬁ$5$¥ﬂ®ﬂ%1&oto_ﬂjﬁﬁ
ARBEKOFEIZLD, =BT 2BEELEDRHR L2 LIk 5, FrTEIRE
PRI f%@%ﬁﬁizmwﬁoﬁ%_mioto

4. BROIKE

(1) EIEFEAL D J5 ik

G EAHEE VTR ATV BRI IR - ARVEE R R RIS BT B/
BNDET Y iy CPUE & H\W 2, EIREOFHEIL, HEE S 72 B R AU A 18 (R 5 &
(1988 FELLHIT 301 g, 1989 ELAKE 310 g) A HMT TR,

GRS T EI BRI (G 2-5) M oHEE Lz, BRI EIR EEEE &
BIBERIC S D LRE L. & O HAUREITE IR BB 2 1 2 ORI T 2 EDO
AOAESRE 03) ICESWTHEE L7z (2B 2-5), BlfEHuL, fid L-&REK
HERH LRI M TS HfERLZ Z LI 2 EIC X HEE Lz, ARSECHRE M
ITHYH720 0.1, A% 6 » AR TO0.6 L{E LT,

(2) B EFRIEEOHER

BRI A R FR T 2 G R 3AAL « AGEE KO R EEIC B T /W87 0
YD 6~12 H ®F-¥) CPUE (TR/%/R) & L7z, Z D CPUE ORRFEZELEIX 4 B L
iR EEF 2-1 1278 L7z, CPUE 13X 1989 4FELIRER & <HM L, 1996 412 3.7 TJRIZE L7214
1% 1998~1999 (2T TR E < L, 2000 2 OHEN L 2007 41233 TR E7Z2H- 72
28 2009 FELUBEAR-C I Lz, BRO X 512 2011 FFIXHAARARER OB L | 4
ICERBEOHIBEENRKE D Lz 2 &0 D& EEBEICE T 2 HRERE SN RELE
fbL7e (WiR&ER 5), £ T, aﬁ%iﬂ@ﬁt¥¢r£%ﬁ BT D ARG E
KAt 3FEMER U Tho G AIc i SN A EHRER M EfREREEZHE L, 20
ﬁEm_%owfzmr$®§ﬁ£%%m%%mLﬁiﬁﬂiﬁﬁ%ﬂshﬁmémtzm1
FEOEFREREMIZ 3 TR Th o7z, 2012 0/ D Yy CPUE (& IR AT 5 5t F
RTIEAELNRWED, 6 A3 L2 | ki —&FdaE (LT, —F&) & 5~6 A

-576-



goboooooooog-r-

(30 L 7= A B BRI A (LT A ERAE) /SR 2 04, EERRE AV Tl
JEEE2-4), 2012 FEOEIREARIEM A 23 TR EHETE LT,

FHEET N AR T 2 72O E i L TV DR ERA R AR 6 12n L GREOFEMIX
WG R 3-1), 2012 FEDYE T 1T 39.6 )2, 1000 m® GHREAE) TH 1 | 2011 4ED 84%
ThoTz, 2012 Fiflk & A Te B AR M L7z — )7 THABRE XM L T, Bk
EMEBEOBRICOT N REIROND OO, FEINGOWEPERREIC S KE LB iX
oy (BHRME) .

HEBUHR TR 2R b u— i XD MABRA R RO A M e &k 3-2 1R
Lz, EOHLE R HAENER 10 om Kim OSEO - RE (1 Y 7= v fER
¥) (7)) 1%337.1 B GEEME) THY., 1996 FELIEO FEHERERE (3514 ) AT
HoT,

—HHEREROHRE 2 X 8 107 Lz GHARROFEMITM S &R 3-3), 2012 FO A G
B DY) CPUE (B 6 /) 1315 2 (R4 85%) . AIfFH& SES (Sl
BT D AN A A T SNBSS OEE) 13 33% (FifER 67%) TH -7,

(3) SEERMROHERE

WX BITHEN 6 » AN RIS/ D LB 2 b D0, Yo H B A iR R Lk
FELN TR, REMEROBRFELEIEZERTHEEDO 1 2L LT, —Fll& sk
Z IV A A T DIVEL B OREZEAZX 9 1R LT, BRI 2007 4 LUK, g
MERL TS, 20RFEDE— KT 16cm THY | RFERATH -T2,

(4) BiRE & RERE OHS

EIRFH R 21T o 72 1979 LB OEJRER L ORI A ORELR(LE X 10 B L O EE
Bl 2-2 1ZR ULTe, BRI 1981~1988 D f]IL 300 T b > LU N DIRVVKAETHERS L CTuriz
25 1989 AELLBEEMNCHE U, 1996 E1T1E 1,334 T hoACE TN L 72, FOHBITRELE
BT 2FEEHL OO, i 800 T~1,200 T F v O@EWVKETHRE LTS, —Hil#k
EMAEFRELSHEE LT 2012 FEFOEREIL 817 T R TH Y | T4 5 4FE D 77%T
oo To, TWREEIGITEPEIN L7z 1989 4ELIRE, 4 4E[# (1996 4, 2000 4, 2001 4, 2009
) ZERE 20~30%THERE L T\ 5, 2011 AFDOTRERI ST 26% TH > 72,

M 11 ICHARBOBRELE N Z R LTZ, 22 CTOBRAITREDMARAZELBRATHY
Z OHEEMITMAE TR BED O HIRFECIRE 2 B U S iR A EZ LW THED
NIBAEDEIFRE TH 5, BAREIT 1980 (U0 LEIMEM 27~ L, 1993 4E121%
15 ERICEL, 2011 FORMAREIT 127 EETHY ., 2010 F0D 121% ThH -7, 2012
FoBAEEIT, 2012 FEHEH (264 (52) ([ZBUROBERENTH A AR RER O EL
B LT ARE A T THEE L7z 2012 4RO fIELRE(F2012) & B ARSE AR E(M) & 18 A LI
FESET, 102 B EHEI N (FEEE2-2, 2-5),

BWEHEOBRUE Lz B CREM 2 2 S8 7285 OB ERZ K 12 1R LT,
BEHEE L CTHRELTZM 061K LTM 03, 09 TRELEZEZA, 2012 FFDFARE
Blx 7.0~14.5 BRICE LT, FERICIHEERE)Z 2 S E 56 0Bl R L OEKR
B &K 13 1R Uiz, EHEEE L TIELZE 03125 LTE=02, 04 CRtE L7=& 2

-577-



goboooooooog-s-

AL 2012 FOBAREEIT 6.5~174(EE12. 2013 FFOEFERHIT 23.6~43.5 [E)RI22{k L
7=,

(5) EJFOKHUE - BEhn)

2012 FOEPREHIL 264 fER (817 T Ly ¥ 10) THY | 1979~2012 40 34 F[H D
EEEER (431 B2 EREEFRES Q.1 #R) oA 3 5o Lok T, ik
YEICEENT-, B, EBALE PALOBERIT 164 ER. TALE S OBERIT 298 HETH
%o BAIE 2008~2012 D S AEMOZE L B TH 5 &I S iz,

(6) FEPERIFR

X 14 \ZHAEPERSIE (RPS, MMAREUHARELE) ORFAEZ 79, RPS I 1990 4-LL
Mt 1.48~5.05 O#iPHCEEY L 7= (FFIfE 2.96), 2011 42D RPS % 3.37 TH-o7=72%, 2012
13 2.08 CEEME) 12D Lz sl S (e gE 2-2),

B4 15, X 16 I[ZHFAERRZ RS, MR L nRPS BRICADREEABIZ I (X
16), LovL, BARKICKE RBHREND 2 5A . BlRK EMAREOBIRICADHE
X (BEE) NELS TH AR L InRPS O BRI A O BRI &5 72 9 (Quinn and
Deriso 1999), Z OBIMENEENRICL D DO THLINIARHTH 5,

(7) SHOMAEDORIEL Y

AN A A T OEFREIIH R L OEHOWHFEREOEIC L > TEET 5 2 & B#H
mENTWD (FFH - #4 1977, Okutani and Watanabe 1983, 43 1998, AKFT« %€ 1999),
1988/1989 FIZ LT — AT 7 b RTINS PRI RMEERE D22 A L, L K
FECIXEAL WD HIREINCBAT LT & % 2 54TV S (Yasunaka and Hanawa 2002, Overland
et al. 2008), Z DIRMEHICIB VT, EIEOHIN & FARE A REMEIEL O R NFEFH L Tz 2
EMG | MEEBRBEMIRIBREMRIT AL AL DI > TFHEBRRE TH DL L EZ LN TN D
(Sakurai et al. 2000),

AR OFAEAE R B 1X, 2012 F OB MBI & DAEEEDORBRRICHOT N B ITALND
L OO GEIVGIE RO EOBRBEAIC K E REEEH 25 B2 6N E8T2 <,
AV AA T OFAEFEIZ L > TRBERUHFREOZ O KEITBE SN TRV LA EX D |
A% H 1990 FFELUFE D AV A A TN & o Thfi e rEREE S ke 32 &l L7z, £ 2T,
2013 4E LUK RPS 1 1990 4E LA 2011 45 £ T RPS O HHJf(RPSmed) & 50 L 7= (X 14)

(8) Blimit DR E

WA, AV A A T 52838 R BRI A i N~ ALK EZ HERF L T\ D, £ 2T 1980 4=
DI FAPERMGREZ AW T, @ RPS b -o7- L EICEWINAENHIG T 28 AES
Blimit (187 F h>, 6.0 {FRE) & E L (WIEEE 2-6), 7B, BHAENZOME T
ST EIITERBEEREZRET 52 L LT 5,

(9) AWFrE i (RERE) & BLROETEOBMR
BUIR (T4 3 1)) OIEREF)IE 037 TH 5, BUIROD F X 1990 4ELLE D RPS D

-578-



goboooooooog-o-

JE D HHETE LI BUIR O BPFKME 2 HER 5 2 & NI T & 2[R (Fmed 0.48)% T
[>TV D, Z D=8 BRI EREITEFKEZ KT SR VWKHETH B LIk 5,

5. 2013 £ ABC DEE

(1) RGO E &

1990 AELIBED AL A A H A ZE3 AR T OEIRO FAPE @ 22 g ERE TI2dH 0 |
EIR RO REETH D b DO @A ~PAKEZHER L T\ 5, 2012 FOHMEIT
10.2 fER & HEE S 4v, Blimit & E[El>TW5, BB OZ LA R 5 BEINIGIE AU E
LOAERMZLITBRI SN2 o Tz, L7ah-> T, 2013 FELIE b i@ 2 BRIl BT 2 A
HKMERHIFFCE 5 Ll L7,

(2) s TV ATxfii L7z 2013 45 ABC W ONCHEE I B DR E

2012 A RE DO E IR EAKAET AL TH Y (2013 F4E % fE H 3 2 B REITEIR O [a])1E H
&% 5% U5 M TH 5 Blimit (6.0 ER) # E[A5 102 ER EHEE SN-, L7z ->TABC
BEMRO 1-D)-()Z#EH L, BRAKEOHER A HIF S LD T U A12FE-50 T ABC
ERE LTz, WA 23 FFICE D b IR E B #H R SR U T B IRKED
MERFZ AT E LTEHEEZIT) 1 & LTWD T BIROWERESM F TOBWFKEL
MERF T2 5 & LT 1990 AELARED RPS IR A D FIAEIZ IS 2 Fmed & BULIK D&+
M A% LCHENT 3 4/ (2009~2011 4E) O 5% 8 (Feurrent) 2. ABC %
EDT=ODWE TV AL LT,

EIRBIE L OB R OHEE T IEOFEM 2 i 2 &R 2-5 12777, 2013 k2 EH
DBABREIE, — AR S O A AR R X 0 HEE S v7s 2012 RO BIRUE S
N, HAARKERORELEE L CHEE L2 IREREF2012 TREIND S 0E LHEE L
7= GlEEE2-5), ZOFRTFHNZEB VT Fmed, Fcurrent B L UNF1 6 O FRHRIHE 4 3
U7z{faf& > 7 U 4 (0.8Fmed, 0.8Fcurrent) Cifif L 7-85 DR L BIREDOHBRE TERE
L O 17 12779, 2013 LUK O & I & & 1 f8 & 13, Feurrent CfJE L 72355131 L Fmed
THE L 2GS 813XV THER T 5,

AV A A DETRERREOY A BIEHREIZEFE (4 A~F4F 3 H) TITH 2. ABC
FEFE (1~12 A) TRETLHILERH D, £ 2T, B 5 FO 1~3 A O 2
RIZEH D DEIE0.17)0 5 2012 4EFEEED 1~3 H OjfafE &2 HEE L, FERIC 4~12 H O
BHOEIE(0.83)75 2013 EFEEED 4~12 A £ TO ABC Z#HHE L, W& 245 LT 2013 4
® ABC & L7z, 723, A [E EEZ N ABC FEIX, 2007~2011 FED4xifafé &2 x4 5
F23E EEZ NI 31T A I & O EI50.68) ) BRI L=,

-579-



oboooooooooo-10-

WS A wERE (T hy)

EHEEYME | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
LR O I8 D kg $$$; 283 | 181 | 215 | 240 | 268 | 300 | 335
RO TR E &iﬂ?m 283 | 181 | 178 | 214 | 258 | 311 | 375
B RO f;i%d%) 283 | 181 | 265 | 265 | 265 | 265 | 265
RO TR E 8i232§g 283 | 181 | 222 | 244 | 269 | 296 | 327
i DA giiE (T h)

ELWE | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
BUR 0 1 Ok gﬂjf?% 1,101 | 817 | 931 | 1,041 | 1,163 | 1,301 | 1454
RO TR E %ﬁﬁ;m 1,001 | 817 | 931 1,121 | 1,351 | 1,627 | 1,960
B R DA gﬁﬂ& 1,001 | 817 | 931 931 931 931 | 931
EFRR O TRER 8§f§2§g 1,101 | 817 931 | 1,026 | 1,130 | 1,245 | 1,372

KIBIIFE DA,

(3) MAEDORMEINEEZE LM, v 7 U 4O

RPS OZALAIMABIANC K E 2B L2 T L TWA I ENEESND I, K )
UFIZEBNTIAZEDONEFEMEIC LD EELRGT 572012, v Iab—var&f7ko
776

Y b—v a3 (20,000 FEIFRIT) 12K D 2013~2017 FAREEDOBA RIS L OVfEE
DR A 18 1Z/RT, 70k, 2012 FOERRBEIL —Fildh & MA B RN O OHEE
ETHD, LIeho> T, 1996 FLARRICEIN S - HEERR 2 2 BAEA R L. 2012 O &R
BEIWZIMAE LIfEE 2 =2 b—2 a OMEEE L7z, RPS X, 1990~2011 2@z &
Tl % EE AL CEES I LT,

VI b—va rORER, S E%OBAEL Blimit (6.0 (8/2) % _EF 5 ME=1X Feurrent
T 92%, 0.8Fcurrent T 97%, Fmed T 73%. 0.8Fmed T 91% Cd ~ 7=, BAREN 2012 4
O AR (102 8)2) %2 EF 5 MR 1%, Feurrent T 75%. 0.8Fcurrent C 89%. Fmed T 46%.
0.8Fmed T 72% T -7z, 1990 4=LIED RPS 34 LT-546 . BUIR O I1T 8 AR 5%
BWERTHERRTZ2EE 26N 5,

18 DIREDOHIIMEED 10D I 2 L—3 g L L AFMBKE REREDHRB AR
T HIEWEARBOHERIL 1990 4 LA B S L7 KV Kk HED RPS A3 K IC 564
L7 —AThHY, ZOXI R —ATEHERKENZMIIET T2 2 LanRd, KUK
YD RPS DFA%E THIT 5 Z LI TH 5720, BURZ B X 72 WERE O EE I D T
BLIENREFLWVWEEZ S,
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Pl FFA
g U Pl iff
g biisbis HIALED imi
L) (Feurrent A 54 BrEOH | Blimit & 2013 4 ABC
e T 3 HIA 5 44 i HER
L o i) % - f MERF
FF (5 F-4%) (5 F1%)
BLIR o s+ 0.37 126 T k>
302 T 209 T h >
DHERE (1.00 23% ~ 75% 92%
N (143 F b )
(Fcurrent) Fcurrent) 761 F kv
TR o s T
0.30 141 F hv
DHERF 298 F 178 F
(0.80 19% ~ 89% 97%
(FBHEYFEE) k> (122 F b )
Fcurrent) 850 T~
(0.8Fcurrent)
5 0.48 99 F kv
Bl B OME 292 F 251 F kv
(1.30 28% ~ 46% 73%
(Fmed)* kv (171 F k)
Fcurrent) 601 T >
Bl B O 0.39 123 F h~
301 F 215 F b
(TRARHE) (1.04 24% ~ 72% 91%
V% (147 F b )
(0.8Fmed) Fcurrent) 741 F v

a2 A bk
BUR O 1R 4 B L SR BICIZ RV L S b,
HERIIALEICHE L CBY ., BREITEMNICER L T2t D,
2013 4 ABC @ () WIZFLA[E EEZ N &,
F i, MEEa . Rkl B X ONHM I 2013 453 oo,
ABC BHED T2 O AR 1-1)-(1) & Fv 7z,
WPERRBE O ZALIZ X - TEPEEN M A E(LT 5 Ik OKIR, FEING O L) NElgEs
NG AT, AR THNCH W2 A ERfR S KO Blimit 55 OfE 2 28 5 4 2 2020
5D,
Rk 23 ARISE D LRI BR S S TIE. TR TALIC® 2 BIRDSHEEBR BE D 4
B X 0 KERICER U D AfREEN B D 2 LD, EIRENA OEIRICEE D DD, 1
FEBRIE SRS U BIUKEDHER 2 AT I & L TEB AT O, BIUKMED L)
B L Tl BIRIEEZE ORE~ORBNRRKE SRV TELRWVE ) ITHEEITY b
DETH,) ZEELTEY, YHFHICEETL2DIT:TH D,
BUR D&+ % 77§ Feurrent [X[ELIT 3 42f#] (2009~2011 4F) OF¥JD F T %, Fmed 1T
1990~2011 4F D FEA PE AL H 2R (RPS) D H A IZ Fe DU CRUE, fF e ifis &l QNSRRI AE 1L
1990 4ELIME D RPS flEZ E/EAMHT 5 I 2 L—3 3 > (20,000 EIFAT) ICLVEEL
7o PREREROFFIL 80% XM ZR~T, KHOBIEORMEIL 2012 FoFAE (10.2
BR) | FPERiiEED 5 F5%1F 2017 4, 5 FFHIE 2013~2017 EOEHETH 5, Fn
[E] EEZ N RIL, 2007~2011 FO i &2 5 532 E EEZ NITH T 2 iERED
ERIEIE(0.68)0 B H,
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(4) ABC @ 1Al

R FEE ST DA R a8 0 EIE « B S Bl
SNlTr—4%%v h
2011 i B Ml | 2011 R R, R RIS S D 5 BEEZ NifEEOEIA,
RIS D D 4~12 A OEROES F IR E
2011 AEE PR ERRARAE | AKYE - Eym
DOIEE UNEIWEIY | 2011 A& 2 E
iy > -¥5) CPUE) Blimit
1990 4E LK RPS O 1 J-fi
P YE(E (Fmed)
2012 AR TR BAEEAE | 2012 AR DN N B O HEEE o FHr
(51 wifads—id | (2011 FEH AR & RPS 2 W HEE 5. 2012 K
O R CPUE, | AR5 F36 KX OSHBUINA EFi AR Rl K 2 HEEMICE S #2)
oM oA &R &

CPUE)
RAfIPIE L2 (o - G |  ABClimit ABCtarget | Jff &
(44 - FFREm) A (T h) (T h) (T h) (T h)
2011 4 (447) Fmed | 0.47 807 217 185
(141) (120)
2011 %2 Fmed | 0.47 898 2! 217
(2011 4 F-5F4h) (166) (144)
2011 4E 306 264 274
B Fmed | 0.48 1,101
(2012 4F-F3FAT) (199) (172) (186)
2012 4 (454)) Fmed | 047 1,059 271 232
(179) (153)
2012 % Fmed | 0.48 817 246 216
(2012 A= 3FAh) (163) (142)
¥ 2011 2, 2012 & b TAC REDIRILE 7o 572 F U A2 DN THT e o 7=,
() FFENPEEEZN i E &,
HRE, FIEZ@ESIIS T 2148, ABC, = XEF,

2011 4E & 2012 B2 T 5 4900 ABC IZHOWT, EHOE#REY & L ICHIE2{To7,
2011 £ ABC 73 2011 4E Rl CHEM L 7= 1T, 2011 A OFHEMFAAE > DHEE L 7= &R
& (898 T b)) U FIOFHAM (807 T ~o) & ElElo7272%, ABC M L7z, & 51T,
2012 AEFFREAMGIE T, 2011 4R3I/ 259 D fi CPUE 2> B 45 H 72 2011 Ak D& IR
& (1,101 F ) 232011 FFaEME (898 F L) I BIZ B o772, ABCIX LS
BELE-T,

2012 4E D ABC 7% 2012 ARl C F A EIE S L7z, 2012 4F 1~3 A OfafE L, 2011 4F
BEDE IR & IS 28/ NGl L Qa7 32 F v CHYIRHEE) 225 57 F R
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W EFEESTZ, L LR G, EHERG L 725 2012 4EEAE O HEE B IR & 13 S IR
il (1,059 T hy) 5 2012 FEOREMAEERICLI Y KES FTHEES N2 (817
T hy)., ABCIZTFHEELER-T-,

6. ABC LINNDERAE~DIEE

AR OAEMEIR Ch HAMIT, AN EERER L, HEMAENZDOFEOEHE L 72
%o TDOIOWHFREOFELILICED, I 2+ BlfaEmz Rk L TH RPS BRE LA
E /AN mﬂi@ﬁ%%ﬁ%ﬂﬁ&k%<£@57%ﬁﬁké L7223 T, FRIE A S0
il & R&E < Bip o TWIZGa . IR, I 323 25— &R da (G 1 k. 5 2 )
kngﬁ%%ﬁﬁﬁ@ﬁ%%%%Tﬁﬁﬁ%ﬁwﬁmc%ﬁﬁbfw<¢ﬁ%%iéz
TRD D, o, ARFTFEZR EICL > THIREIN TV DD, BIROFE - & 2RI
Hico> TUIKEMOW I N MBETH 5,

1. BIRAXHE

B AT A96T) AN A A 73 DGR, REMFEHEE, 16, BAKEZRIRE RS, 60pp.

RFTHERE « B IS (1999) 1998 4ED A AMFIZIS 1T 2 A/ A A J1 DD & 4% OB
T SRR 10 FREE A BRI IR S Ee R, 1-8.

ARFTHEM - K BRI (1999) BV TR S L7z AV A A 1 OFb#E O B EOHEE. KT
¥, 49, 123-127.

FAFR Z - AERARERE - A ) - RAVE - EE AR (1972) A F VE IR 35 1) D AL A A
71 DFFAFERAE L 2 OBBER . AV A A 7 I T IS EE ) L 0D 7= 3D 0 IR 8 B
(ZRET D HETE, RMOKPER T S5 )R, 10-30.

#* %wwﬁﬁmmm@%mmﬁE%mbtx»%%ﬁk¥ﬁ%ﬁ@@ﬁﬁ%.%mﬁﬁ,
65,21-43.

A& OB OKTER - e Tl - NEI51E2002) B EDIEIC 551 5 AV A A T 4T85
AETE D PEINEIER & SRR . TR, 544 31, 106-110.

FHE ST -BAE (1977) ANV AA BEEFENFFEROBUR & BBER. 2V A A TTER -
WSS VAR Y T A, AR, 1-14.

L SR HE(1965) B R S 1231 5 AV A A F1 Todarodes pacificus STEEN-

-STRUPD 1. HIKWFH, 14, 31-42.

Okutani, T. and Watanabe, T. (1983) Stock assessment by larval survey of the winter population of
Todarodes pacificus (Cephalopoda: Ommastrephidae), with a review of early works. Biol.
Oceanogr., 2, 401-431.

Overland, J., Rodionov, S., Minobe, S., and Bond, N. (2008) North Pacific regime shift: definitions,
issues and recent transitions. Prog. Oceanogr., 77, 92-102.

QuinnIl, T., J. and Deriso, R., B. (1999) Quantitative Fish Dynamics. Oxford University Press,
New York. 542pp.

R (1998) KUBEZALITHE D ANV A A DEIREB D T U A H TR, 30, 424-435.

Sakurai, Y., Kiyofuji, H., Saitoh, S., Goto, T. and Hiyama, Y. (2000) Changes in inferred spawning

areas of Todarodes pacificus (Cephalopoda: Ommastrephidae) due to changing environmental
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conditions. ICES J. Mar. Sci.,, 57, 24-30.

EIFSEMT « IWTACA - TOKER] - Epg JE - B IESE - LM - A B - A HERE(2012)
AV A A A TRFEARFEDO R A OHEE. Rk 23 425 )L A A Ty GG = i
41-42.

Yasunaka, S. and Hanawa, K. (2002) Regime shifts found in the North Hemisphere SST field. J.
Meteorol. Soc. Jpn., 80, 119-135.

-584-



oboooooooooo-15-

Q”'-  apas

1. Al

30 500
1 400
1? -
5 < { 200 =
w ™
gw '2003
= —O—-AER®RE {4 100
I
D - s 3 e 0
4 b 6 7 8 9
A &
X 2. fF

130 140 150 E

-585-




INBILNAOVEY Y CPUE

gooooococoooo-16-

— 30D BT
s EM:OJLS;!.SE!

(FR/%/8)
)

1980 1985 1990 1995 2000 2005
-3

500

400

300

200

RER(FR)

100

2010

4. MER (B4, REREREASE) /WD it CPUE

8 8 8 88 3

INELHOBIYAS
HAHASS(TSE)

o

vvvvvvvvvvvvvvvvvvvvvvvvvvvvv

1980 1985 1990 1995 2000 2005 2010
- 3

5. EWURA~ AL E R IR /N O ARIE S H TR

)4 5> & (& /1000m3)

250

EHERTEE
200 ~o=$8 R

150 -

100 -

50

(4,

0

T

1996 2000 2005 2010

20

(4]

=)
BAaER(ER)

6. DI AE & ARE CRAREIIATE OfE)

-586-



1,200

o
o
o

CPUE(E%/ ®#d)
S
S

NEHR10cmEKHBD

0

gboooooooooo-17-

T T T T T

200 2005

$

1996

T T T T

2010

7. MARME THEE S W SVER R 10em Al O 44 CPUE (& %/AH)

10 1.0
=) -O~- A S FHCPUE
5§ 8| -o-HAREAES 08 4g
P Fr
|§|—§'g ° E‘ DEH:\:':I;“QG 0 0'65
1z
m@al-@@a 'I‘:‘”\" 04 5
mE VDN (5E]| [j t] B3
o 2 1 : ¢ 5% ’ O - 0.2 T
T 4 Co v oo

0 T T T T T T T T Ibl T T T T T T 0_0

1996 2000 2005 2010
e

¢ 8. AHifFHA ) CPUE & AifRiHASEIS

K71 9 11 13 15 17
HEHE (cm)
9. s —FARAERRIC L D AAET RMK

-587-



HRE(FF)

AREM(EE)

goooooooooo-18-

2,000 100
——-FRE(Frr) —RAEEES (%)
L 80
1500 - —
60
1,000 - 4
L 40 EE
500 .
D I T T LI L T T T 1T 171 T T T LI L T T T T T 1T 77 T LI 0
1980 1985 1990 1995 2000 2005 2010
50
40 - A
s | g BoRUER S
20 -
W - h-{E R
10 -
0 I T I T I T T T T T T I T I T I T T T T T T I T I T I T T T T T T I

1980 1985 1990 1995 2000 2005 2010
&

X 10. EFE L HEERS (EX) EEFREBE S EFEAKEOER (TX)
(AATRLEZ 2012 FFITIMAEET L0 6 OHEEH)

20

15 1

RREHER)
=

0 rTTrrrTrrrrrrrrrTrTrTTrT T rTr T T T T T T T T T T T T T

1980 1985 1990 1995 2000 2005 2010
3

11. BlAEERHOBEZL (AR TR L 2012 F13 8 EMHE)

-588-



goooooooooo-19-

200 ! 60
~==2025EHARY & —a— 20135 A BRH
) e ™ & 0
& 100 ~v— B
® i 58, |
& 50 b - __
B &= TS @ el 'e)
00 4 0 : i
03 06 09 02 03 04
BAECHE#RM BEEE)
X 12. HERFECHREM) E X 13. JfE=R(E) &
Bl R ORER EIREE L OSBRI O BE%
(FEHEfE : M=0.6) (HE¥EfE - E 0.3)
&
-2
o % 2
B S 4.
R E
mt",“g" | } 1990~20115ED
g RPSM 1 R fE(2.96)
= 0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1980 1985 1990 1995 2000 2005 2010
-3
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HEREN 2. BRFEAE

2-1 AV A A T A FFEARBE O UFI B B X OVKEFEIZ B 1T 5 /W85 Y iy CPUE
e 1. R L/ VW) 0 ) CPUE (JBECTER)

KR8 E R I KR

{_E i(qz(%ﬂﬁﬂ(&'ﬁ%m b‘f}‘ﬁi@@ﬂ{:\
H AR HAR e ap (b & & Z 56 /L T RE) CPUE
CRSERE)  (AAME) - a

1964 168,320
1965 319,706
1966 280,242
1967 403,408
1968 558,620
1969 377812
1970 193,695
1971 137,955
1972 195,955
1973 60,449
1974 64,360
1975 77,516
1976 16,583
1977 26,828
1978 19,074
1979 15,000 25,748 8,407 49,155 0.31
1980 117,157 36,600 11,022 164,779 2.69
1981 19,611 39,849 16,753 76213 0.81
1982 8,663 42,904 15,565 67,132 0.39
1983 29,093 26,972 11,379 67,444 0.78
1984 39,905 19,831 14,593 74,330 0.82
1985 7,856 19,824 12,331 40,011 0.27
1986 14,167 22,949 13,950 51,066 0.41
1987 12,684 32,494 17,350 62,528 0.41
1988 17,396 25,814 17,611 60,821 0.54
1989 34478 32,269 24,119 90,866 1.07
1990 36,021 38,952 29,182 104,154 1.44
1991 62,908 50,650 41,966 155,524 2.46
1992 174,910 61,775 65,749 302,434 3.22
1993 105,428 59,882 84,697 250,006 3.24
1994 134,229 33262 60,975 228,466 2.87
1995 125,355 38,311 75,339 239,006 2.22
1996 211,362 54,700 113,360 379,422 3.75
1997 189,492 37,675 86,246 313,412 2.96
1998 44330 29,870 60,024 134224 1.44
1999 46,518 51,882 79,012 177411 1.72
2000 163,443 64,231 73,633 301,307 2.55
2001 127,407 48293 79,583 255283 2.42
2002 90,722 40,712 76,371 207,804 2.18
2003 94,447 38,337 72,180 204,964 232
2004 95,241 49,666 81,284 226,192 2.48
2005 86,325 34,382 65975 186,681 2.34
2006 457733 36,441 68,960 151,134 1.80
2007 144,561 46415 81,391 272,367 3.26
2008 107,455 32,893 76,372 216,720 2.77
2009 113,543 28,201 74,065 215,810 3.30
2010 110,585 27450 61,657 199,692 2.50
2011 146,667 35,380 92,250 274,297 3.09

W REROBENMNIT N>, CPUEOENMIZTRE/%/H,
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2-2. ANAA DAFRERFOGE, BEREEORFELL
ﬁﬁ%z.%ﬁi\ﬁm . IBERIG IERELREL
FAEPEREIR (4 TRRD)

AR PR B BraRK Bk e LS ISUIZER R FAEPE

(4~3 1) (&) (k) (fER) (i) (%) (F) (Titv) R
1979 3.5 10.6 0.7 2.1 45.8 1.01 4.9
1980 30.9 93.0 12.0 36.2 19.4 0.34 18.1 43.91
1981 9.4 28.2 34 10.3 24.4 0.41 6.9 0.78
1982 4.4 13.4 0.9 2.8 47.3 0.95 6.3 1.30
1983 9.0 27.1 32 9.8 25.2 0.42 6.8 9.53
1984 9.4 28.4 33 10.0 26.2 0.45 7.5 291
1985 3.1 9.3 0.8 2.3 40.7 0.79 3.8 0.93
1986 4.7 14.3 1.3 3.9 38.4 0.69 5.5 6.19
1987 4.8 14.3 1.0 3.0 48.3 0.97 6.9 3.63
1988 6.2 18.7 2.1 6.4 28.8 0.47 5.4 6.28
1989 12.2 37.9 4.4 13.5 26.8 0.43 10.1 5.77
1990 16.6 51.4 6.8 21.1 19.2 0.29 9.9 3.80
1991 28.2 87.5 11.3 35.0 20.7 0.32 18.1 4.15
1992 37.0 114.4 12.8 39.6 27.1 0.46 31.1 3.27
1993 37.2 115.3 15.1 46.9 18.8 0.30 21.7 291
1994 33.0 102.3 11.6 359 24.3 0.45 24.8 2.18
1995 25.5 78.8 8.5 26.4 27.8 0.49 21.9 2.19
1996 43.1 133.4 13.2 41.0 30.1 0.58 40.1 5.05
1997 34.0 105.3 11.2 34.7 28.3 0.51 29.8 2.57
1998 16.6 51.3 6.0 18.6 26.2 0.42 13.4 1.48
1999 19.8 61.2 6.8 21.0 29.0 0.47 17.8 3.29
2000 29.3 90.6 8.4 25.9 34.8 0.65 315 432
2001 27.8 86.1 9.0 27.9 30.5 0.53 26.3 3.32
2002 25.1 77.7 9.4 29.2 24.1 0.38 18.7 2.78
2003 26.6 82.5 9.4 29.0 27.1 0.45 22.4 2.82
2004 28.5 88.3 10.6 327 24.2 0.39 21.3 3.05
2005 26.9 83.3 10.4 322 22.3 0.35 18.6 2.55
2006 20.7 64.0 7.6 23.5 25.9 0.40 16.6 1.99
2007 37.5 116.1 14.1 43.7 23.0 0.38 26.7 4.94
2008 31.8 98.4 12.6 39.1 20.9 0.32 20.5 2.25
2009 37.9 117.5 15.6 48.3 18.1 0.29 21.3 3.01
2010 28.7 88.8 10.5 32.6 24.8 0.40 22.1 1.84
2011 355 110.1 12.7 39.3 25.7 0.43 28.3 3.37
2012 26.4 81.7 10.2 315 22.1 0.35 18.1 2.08

LRSS X OV PE RS R T R S xS A A,
2m2$@@m\mxgﬁm@\mm2@k RS B EME,
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2-3. HARR JOWEE T Iz AV A A T OFAEZRERIEGT 7 ik
MRF 3. AR (KT, &%) E£FHH5IE

AARDERKGITED ANV AL WRERRER (kFE, £F) EHFHE
Hidak 1H 2A 3H 4A 5H 6H 7H 8H 9 A 108 118 128

B AF AF AF KF KFE KFE KF KF RE £F 4£F £F
®rE AF £F XF KF KF KF KF KF RE £F £F £F
L £F XF AF KF KF KF BFE KF RS £F £F £F
FH AF AF AF KF KFE KFE KF KF RE £F £F £F
B AF £F £F ¥F KF KF KF KF RE £F £F £F
EE AF £F AF ¥F KF KF KF KF RE £F £F £F
Bk AF £F XF AF XF A4F XF RF £F XF £F XF
Hf AF &XF £F XF £F £F AF £F XF £F £F A%
T AF AF XF AF XF A4F RF RF £XF XF £F XF
HiEE XF XRF AF XF A£F RF £F XF XF £XF XF £F
BRE XF RF AF XF £F XF £F XF XF £XF XF £=F
ATV I RE KFE XF AF XF XF KF AF XF XF XF XF
Ky ANAOAF AF AF KF KFE KF KF KF RS AF AF AF
KV XF RF AF KFE PF KFE RS £F XF LF XF AF

A oM AF AF AF BKF KF KF KF KF KF KF RS AF
M AF AF XF KF KFE KFE KFE KFE KF KF RE XF

ok B B

AARDOEHHKBGITED ANV A A W RBERRER (kFE, £F) EHHFHE

sk 1A 2HA 3B 48 s5A 6H 7H 8H 9H 10H 118 128

AR AT—Y ol AF AF R KR AF AF AF AF AF £XF &F £F
A A AF AF R R KFE KFE KFE KFE BKFE KFE XF £F
T i AF AF ZiR R KE KFE KFE KFE BFE KFE KFE XF

FEEOEERED AV A A I RBERRER (KF, £F) £ FHiE
Hittag 1A 2A 3H 4H 5s5H 6A 7H 8H 9H 10H 11H 12AH

HE A2F XF ZF KE KE KFE BKE KE KFE BKE EES £F
& RAIEIMEB L OLFIZ12 T 2B 5,

2-4. BEPFHFEIZH W= HdE
(1) BIREFEEE

BRI, AR 2-1 1R L - AbEE AP RE EERIC B T 2/ O 0
DD 6~12 H D) CPUE & L7z, 7235, CPUE OFHREICH W IR R L OE~ Hif
LR OERIT, MEEER 2-3 ORAERBERIER HIEICE SN TITo 72,

2012 /NI Y i CPUE I X EJRFHM E SR L ClIfE oo, —Faldhs
FOGHEER 3-3) BRLOIMAEMAERFE WLEE 3-2) &/NWAE 0 #id CPUE O
Bt D, EEFIT LD 2012 ORI E Y ivd CPUE %3k 7- (T —% & > NI
BFE S, 6),

Bon-ERIFR(D)E AW T 2012 FOEREFREMEAEHT LT,

U, 0.00784X, +2.17Y, +1.09 1)

t

-595-



gooooocooooo-26-

Z 2T, Ul t F o AL - Al RO R EEIC B 1T /MW D i 6~12 A £ T
D) CPUE, X TMAEFEIZI T 54 EE K 10 em AmEAEE R bR L/
REROGEIREFEE, Y T —FHEOAEMARIZIHIT S CPUE 2 bR L 7o KAUE (4
DEREIEHTH D, ML 1 ITHEE Sz CPUE &/NWE Y Yy CPUE D%ttt & 7
L7,

B WD MY CPUE I3RMEZERA THROLND 72D, 1979 LD 2V A A
FHEERN D RO L U — A7 MRS Uiz 8 (1979~1988 4F, 1989~2007
) OABIOWE O FEREZRD, BEICHRE Uiz, #H L7z A B0 EX R E % 4 i
#4177,

N W e O
T

KEME(TFE/%/8)

01 2 3 45
INEILAVEYYRSCPUE
BAE(FE/E/8)

WEE 1. /N9 D #y CPUE OBLIIE &
IANETHTT L0 HHEE L 7= CPUE O L

MR 4. BEW T D AR E

A 4 5 6 7 8 9 10 11 12 1 2 3
19884 LART D
107 107 123 156 237 274 301 314 333 333 333 333
IR E(g)
19894 LAKE D
56 107 170 213 259 282 341 355 355 355 355
EIRE(g)

(2) W) NT A =4
1) a5
AEYFE LD ASOBEBR LY . AV AL DIEW %6, A TIAL, Fa e S
NH1E BE&12, H) ETHREGRIZR D LIET S,

2) BARETARE
AM7=0 O BRETHREM)IL 0.1 JIA 6 » A TO06) ZIRET D,

-596-



oboooooooooo-27-

(3) MR LR EOE

AAE DR (EEEZET) OME] « HBIA LA A B KRGTHHNS, KERAERRE
EAFRAERTHEOWBEREZFE Lz, FREEASOIRED 20 1E, IS H e &0 5 ke
BRE L (WieEk2-3), REEBICER SN AR oEER LRk o A BIELIREN S A
BRI A A L 40 ~BFE3H £ TG LR 2 E R OifgER K L Lz,
Fio, BHETHR LR E B A AR Chr L C. 1Y O FHIRE (19884 LLRT301
g, 19894ELIRE310g) Z R, {EIRE D EEICERT IBORELE L THW,

2-5. BIREHEE Tk

(1) BIRE, BAROHE

BB A, t FORNVAA DAFFAERFEOGHZHEWN,) & B EFEEEEU) O B% 2
MHWTHERE L7, ML, BUFO X IR D SRE LT,

N,=qU, ()

ZZTNFtFEOEFRESR (BR). U Xt FOEREEIEM, q 3k chsr, BEOE
TRFRATAE LN S . AL A A I DOIWSERE)NL 0.2~0.4 DKUEIZH D L HEE S - ORPFHEN
2006, HAYEXIKENILAT 1997, H AWK KFEMZEHT 1998, # 2006), = Z T, 1979~
2001 D E OFEIED 03 £ 720 KO IR B q 2 HEE Lo, ZORER. FRE q 13 11.49X
10° L 720 . Z O & LI OIS =,

BEPUZ T HIEE TSIV A TH D ERKE L, Pope DR ())& H W EERREKL
F ZRk, @RI Lo BRI S 7R L,
M

2

E:—ml—qe 3)

qU,

M M
S,=[N,-e 2 —CtJ-e 2 4)

ZIZTC, CAF TR D AN A A DABRRAZREOIERL, MIZIMAZLDO ANV A A H
D HERIFEEARET, 0.6 & LT,

(2) WEOERFETH, EERARERS X ONABC HiE

2013 D MARE D EJERE T RIELL T O FIATIT - 72,

1993~201 1AEfa 1 0> AL » AL AT = PR IC 3 1T 2/ NN 89 0 oo A Bl sE &% |
MR RMNR LTI D A BIISE¥IRE 2 IV CH BRI A LT, ko B A Bl
MRS L A BGE R EIRER A L, SFE6~ 1271281 /MW 0 it D4 CPUE
(TR/E/R) ZFHE Lz, KOO/ HYOIEECPUER AL A A h & Z=38 /4
REEOEIREFREEE & LT,

-597-



gbooooooooon-28-

O G R TITEZ20124E I8 E - TORW 2 e ERR-4()IziEib
L7 HIEC LD 2012820 /NI 0 it CPUE (230 T 2/%/H) ZHEE L, 2012
EOBIRBAFEAE & L7z, 20124FE O EIREFTHEE 2 (2) 2R L, #2%q(11.49 X 10°)
DT C0RFERES ONAERE) 3R L,

20124 TERE 2642 ( 817T hY)

@ 2012MF D ifEIE(F2012)1, W H ARKEKFEOREIZ LY | Feurrent £V HIK< 725
TEMRIAEND, I T, HRR~TRERICEBT 2GRN S w2 &~
THD A A FE R L, F20120 8 EIC K E 7B % RAT T rREMED & 2 R D Rk
&R B S OHEEE A 5F2012% 0.95Fcurrent(  0.35) & {E L 7=,

@ 2012 FFDEREIE. QOXELEE LEH L,
20124E 70 RS 5.8(E% ( 181 T k)

@ 2012 0EJ B, #HERERS, BRETHRE @)U XV | 20138 MAREE
PELHARIERRE LT,
013N AREZ FET BB S 10282 ( 315T L)

® MHREER2-2 5. 1990~20114EDORPSD H1 -l (RPSmed) % H1F S v 25 A pERIAR &
L7z,
1990~20114EDRPSD F A 2.96
® 20134ED NN % EETeH RS & RPSmed 5 20134E I MAT 5 EIRES 2 FHH L7z,
2013FEEIREH 301682 ( 931 F hy)

2-6. Blimit DR E

FEEEOFEIZIX, TABCRED = OFEARA] CEAR4F ) (UL T EAHSH] & g ED
T5)] - T To Tz, AEPFIL, FFEOERE EFAERRBEOLNTHNDZ b,
SERIEL— ] D1-D)Z VD

FECARHLAN ) CIXE PR RE O]k _Bthmiti7‘::;*B<Blimit%:ﬁﬁu\5o Z OHWr D7z
(2 FE KA AFRNT T SN HAEERR Z R T, 2 OFAEERRIZIBWVTRPSD E\W
7> 5 10% 5 (RPShigh) & A D @& 5 75 5 10% 45 (Rhigh) D 42 41 CToR S 11 5 Bl & Blimitl
60BETHY, LLOHAETH LN 2013FMAREL ELRMARKOI102ER X, 20
BlimitZz k[R5 KAEIZH 5,

-598-



gooooococoooo-29-

50 4
l Rhigh
40 I e R PS high
[ evmmemmmenes Bl
@ - - 201 ZEHEELHBRY
g 30 i .
= —— RS (B0 E 1)
ﬁ —— -S9O LIPS
e 20 1
K i 012 EREFTTHRBRHE
201 2FEMERER
10 r
! 2013EBEED
le—|8BaRB02ER
0 1 l,l 1 1
0 5 10 15 20 25
MEOHARH(ER)
MRK2. AV A A T ATRFEERRED A BAR & A Fa e
2-7. SIHSCHER

RKFTHEE - RS TS « K E « K FE#(2006) -5k 17 45 AV A A I FKZEF A R RE D B IRET
fili. PRk 17 AR EEHR S E A0 MR SRR A G IR AT, KEEST - KERGH L Z —,
522-546.

A AYE X K PERFFEAT(1997) K IR IR AV A A F1. Rk 8 4FFEFRA EE D EE AL
DREEA 22, JKPEST, 253-261.

A A X K FERFFEAT(1998) KT B RE L o AV A A J1. SRk 9 FFEF A E D EE R E

/J?Mﬂﬁf, IKPET, 289-299.
B (2006) A/ A A T A Z=38 A R REDO A AR & B IRA BRI BT 240028, dbviEE KR
553, 172pp.

HREEHM . BEREORBE LUHR

. HEfFAR AR

ié/ﬁr%kﬁwfwwt 1970~1980 AR DEMINTIL, FEING OWEREN 2L L, BIRM
W U 7= AIREME 23 7RI X 41TV 5 (Sakurai et al. 2000), CFFRICFFAEPEERBE N A 22 L LTz
B, EOSHENEIKT 2 2 LN BESND, 20D, AVAAL BHEOHBIER
Ot =2 1 72 AL L, 1~2 AU BRI DB W T AL A A S
HEFREZ 30 L T, BREREIIR T2y b (@02, a8 70cm, BAV 0.335
mm) CToH D, ITFEOTREMEEILARE 29 F~33 B, B 126 £ 30 20~ 132 EOHPHTH
B8, 2003 FELARTICIFBIE L K& K Bp o> Tz, £ 2T, 2003 FELARTO AP & 1F1F

-599-



gooooococoooo-30-

— DR (AL 29 FE~31 B, BRR 128 JE~132 % : Wit X 3) IcBIF 2iE R %
g L7z (X6),

2012 AE DA FEIE 39.6 2,/1000 m® GEERAE, B4R 84%) TH Y, 2000 ELLE D
W (544 ) 20 T (XK6), #ifa | ERYS 720 OSAEKEIT 3.1 )2/1000 m®
THTAE 5 455 (4.2 FB/1000 m®) % FIEl - 7273, 2006~2007 4 & 1FIE R Uk HE(3.2~3.3/1000
m’) Tdh o 7, INEEDEI G R0 b IT= 2 LB IAEH ORI E, ko K
EROBRERNRD Lz Z ENER SRS ND, U bo X 5 ICHfaREK EDAEBEDH
RICOTPREMITAR OGN D b OO PIAEBEEIT 2006, 2007 4F% LEl> TR | PFEING O
WPEBRERIC b RE BT R oy (BHRME) 2 &b, BRERTIEANL AL B OF
AEPEIZ & o TRBERFERE OZ L O IKEITBE SN TR LI s v s,

2012 -0 A )V A A T NAED K534 A e K 3 12”7, 2012 FF D44 i, 2011 ATtk
RTRCH M LTz, 2 2012 40 B IS ST AR AN T 2011 47 & X TRo0mM
i L. MEHEZKIE 18~20 FEOZEEMBCPCHE FLTWEZ ERFRKEEZ OND, gD
B OB RN AEDBIEIC KR E 2B E 5 2 TWHAREMEDN R SN TWAH 72 (£
2006) . B OB L WEREOT =X ) L VR T A Z ERMLETH D,

MR 3. 2011 45, 2012 4F 1 A FTAI~2 H FRIOHE > F 1 E 0 CHRE S -
AV A A JIHEOKYS3AG, WERAR GHZERRY) 3 X OURERE CRSEMRRHD)
BN D AR T E ALV 1996 AR LARE . MkFERYIZ A 2 520 L T D& R T,
RS, vErEEE (M L RT 2011, 2012) &8,

3-2. #E b — L X MAERHHEEFE OnAEHE)

IMARTO 54 & - kRN A T D700, EFERWBEBITIRORE b — L34 (1
H25X25m, 2= R=> KEA 8mm, KM 3088 23 L7z, RaEidsg~—=
P Ak T D, FAESIL, FTREZRIR 0 B4 & kO E AR OSEE AR & 72 5 X 5 EliE
L7, 7R BARFAAIL 1996 FLUKE, [F—FIEIC L > TEML TV D,

1999 4= LR I X7 AT I8 A BR% 165 FELAFEIZHIFR L7272 8, 1996~1998 4-IZ 32k L 7= A%
165 FELLHICI T DRI Lz, Eo, HERPIPFICLVEBHL TWDHDT, #i—
T572D5H8H~6H 10 HETOMEMROAZFM L7 (K7), AFHETHEIND

-600-



gooooocooooo-31-

ANAATFNEEE 10ecm KD ERTH 2 2 &0 6 INMAEFI AR RO LB 1T,
SAETE R 10 om A {E AR O E R 2 R,

2011~2012 =D A )V A A RO HNER BRI oAk 2 fi 2 X 4 12, SEE B
AN 518 Lz, 2012 OB, 2011 4RI2E) 5 em Al L OV L Eof@E
REHITIRTHEE RN TE 2T ABETEDE— NI lem B ThHo722, AIELY
dem DL EOEREEREVVEAICH 72 (FHRER 5),

0125824 8~6868 (3953) 2011E5H8258~608108 (26 /)

AP H |-:§
I6 8 3 4 :
o 18 18 1614 "I:E @ 14 Q m Qb @ .
q:] _ﬂlll " 9 g 8
i is @ )7 s
2?9 @ ®.ob '
i 5 om ML#EE Sem ML
W 12 14
1 [ER AL %3” T . . . ]
® ¥ ¢ @ & "
k1] I d W ~ .
¥ e L ®“ o @:‘IH
BT Sem MLELE 5em MLLLE
140°E 154 1607 140°E [EE 16FE
1000 I@ I:T:ulrg_-'m

MR 4. 2011 4, 2012 4F 5~6 AIZEKE b e —/L kv b T L= shikD K0 4h &
W KIE OIEREN 2o T2 FHE )

0.6
%
7 S
ﬁ / I". o 20124
bl Il." | w- 20114
02 Al -4 20104
0.0 -

AXNE (cm)

MR 5. #£gho—Lxy b TRESNIZNEROINEYRHMRK
(2012 F- D I EHH)

MAETRE T A H O L/NUEROE R EE R Z . £HA R TOINEYE K 10 cm K

EMA D I B DRl 2 ) U EICRET Z & T, B L, INEEROEFEERERT
399 B GHHE) THY. 2011 FE% LFE-7- (fiEE5),

-601-



goooooooooo-32-

MRF 5. KJE b — L THRE S/ NRERO B R R

4 1996 1997 1998 1999 2000 2001 2002 2003 2004
SNRUEARIS X 98 45 48 106 139 276 615 596 531

2005 2006 2007 2008 2009 2010 2011 2012
1420 492 439 1109 1993 519 335 399

3-3. 1 KAG—FRA (—FHE)

6 HIZHAL « AbiEE KRR E 0 S A EIc B W CabiEE, HARR, AFR. BEEO
TR EERRERAF S04 B d L ONRYEIE XK FERFZE T C B Bh /89 0 1 2 W - 08I A 4 FE e L
7= (Ffi26),

ks, BN GRILIR~EH 2R ST A4 OFE[) OF AL, IR R E
FZH 0 . T2 FVERN TR S LD 2V A A Bid B ARNEZ A6 E Uiyt (2 kil L 72k
FRAEZHEN LR TH D ATREEDNE WD, RN ORI LTz, 1996 435 LT 2001 40
PFAEFREROFIZ 1 BET HSFZE LVIMUER R ONTZOT, ZhbadT—4Ey hhHEY
[Z3AY=

20124 20114

447N

A0°N
oo

i6°N

I.JII:I E 150°FE 1-4|:| E 150°E
MER 6. 2011, 2012 FICEM S NT-58 1 KiES —FHA&ICBIT 5 CPUE

(BIVHE 1B 1 EERY 72 VRSB RED) O XITIREN N - 7280, 52
o VT T K TR O S5 R AR

IAETRE T MO L RKIEER OB RER K Z . SARMHERICI T S CPUE OXf

Bl 2 ) UEBICRET 2 & TEE L2, 2012 AEO KEMEKR OB IR 1551 041 B TH Y .
2011 % FlEl-7- (g3 6).

-602-



obooooooooon-3s-

fi# 6. KRAEMMAKDOEH B

e 1996 1997 1998 1999 2000 2001 2002 2003 2004
FEEES S 132 071 035 031 048 056 050 037 054

2005 2006 2007 2008 2009 2010 2011 2012
013 028 068 029 029 029 057 041

3-4. 5l H3CHR

i 0RO YRR X & KRR . WA, 30 (htp:/www.kaiho.mlit.go.jp/).

g L ORZ2TT (201 2)1 it [ & AR, Vi3, 30 (hitp://www.kaiho.mlit.go jp/).

A& BE(006) AV A A T A ZRFEAERREDO YN AT & BIR A B ICBI T 5 0F7E. kA K
PR K ER BRI 5w 3, 172pp.

Sakurai, Y., Kiyofuji, H., Saitoh, S., Goto, T. and Hiyama, Y. (2000) Changes in inferred spawning

areas of Todarodes pacificus (Cephalopoda: Ommastrephidae) due to changing environmental
conditions. ICES J. Mar. Sci., 57, 24-30.

HWREM 4 RARAKBXREICHES RERFORBELEORY KL

RAARRBIFEAEITED, BERFHIROSDLORENEAEAL TS, b REHER
KO ORBEMEME L 71T,

MR 7. RHARERFEANTHE S KIEMHE & € OREE

HEt M %P REE
REA B ARG | 2011 4 2~2012 4 3| AZ - [UHA - KBE « | 35 58k S35 R FE B K
EEFR (eyfE) | A 4 - SAE .| BB

VEELS

HEEMS 201 FEREIEFEDOMHE

AV A A FAZIEA BRI/ NS O Y CPUE (e R DAL KPP ) 2 %R
BIEEE LT 5d, 2011 4 3 HORAARREXROFEIZ LD | 2011 a8 (6~12 H)
IZB T DIEANHRERIIRE B L (WREK 7). RS =EBFEOEHIRICB W T,
EUAT 3 MY (FEE) LT 25%ICd LT b, —FE R EEE T, 59 165%
WZHSm L 7=,

D IXIRI ORI ORE EORER OB ESIC LD . FRERIIRTE I g o FuL s =
B0 0 5 E R EEHRE DA~ LT ENKRE W EE 2 SN D, il Bk G o Bk,
JHTHE) @ CPUE X =il (ER I8, SFRIEZHE, JUFHE) ICHLTOREN
rand v (R 8) . AWk O HEEIE N RKE B LIZRIDO T, R H DEIR

o

L]

N

-603-




gooooococoooo-34-

EREEORETE (R REAIE~ RS CRIT 2 2 & IXE R EEREE 218K
HeET D AREME N S D, £ 2T, 2011 4E0 A B FEHER H R EEE A N BT 3 4

(2008~2010 ) DEEIE T o > 725 I S LA ME HIAER (R IERTOFE5E) k&
) AR RE (ERXEEREE) D, MIEHIRERS - 0 MIEEER LA 2011
EOG PR BT & LT,

100%
80%
60%
40%
20%

0%
20084F 20094 2010%F 20114 BULNIETY
EEHRIES s SFRIEE 0/\F X8 oEE T nENFES

i WA (%)

MR 7. IR DAL RS B AR O/ N85 0 i TR ERCE & O HER

g -o-SHaN
- REER D ER

r"‘"\/

—— . a

20084 20094 20105 20114
MRS, =kl (iR =k - 5 IR - )\ 7 Ek) | AR E 0 (R
W EHERVE) B X ONE R (G - EREENE) O/NIN Y Y CPUE (T R/&/
H) OHER

NEL D EYRRCPUE
(FR/%/8)
S o

[ ]

0 -

-604-





