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W, B 2 b— g ORI BRI BT B AT 5,

BSETIE, HA4FECTBILUERCMAE S SIGGHEETT O, 5.1 TR (7)) IR DEH &
LT, SCHRARASH XN ARSI, 56 4 TRl BB L7288 UAC O KIS BN 3B 5725, F 721
ATREMES RV NCEES T2 GH, IR, VT T BRI SN CRET 2 X E#iPAZ 75, 52 C
ITHHE () IARDFHIE LT, STERFAESRI G s L OV DR e 251 e, 5 4 FEChh -
HPR U7 BB DURK LI OTREN O A JGE « KIDEDTFRIZESNTED S & & bIZ, ZOHF0L0bE
FoTeda 15km DINZBET 2~ & i & UGHIET 5, 53 T, 2 (7)) 15 258HiE LT, 7
~DIHERTRET 5T — 4 AR EEL, BT 5 EHIAZ MG 5, 5432 L5 5 =ORR
2oV, K 13-1 17,
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F2E  Ek - T—F DU - BHROHEH
21 IREXTREH

TR MK T, SO I I bt & B Y, MBSO L TRFEE T 248
WHZEELTWND,

Bk DOSCHR - 7 — & OUEERGEFAIL, [SURSRERPFEOFHIOE 2 51 O (1) [TREND
HPH AN E 2, PHEPMOITER ) S B3Teia 15 km OFPHAE LTz, WO SCHER « 7 — &% OINEELT
SRS, [STIGHAEESEORMG OB 2 )7 OHRME (1) (RSN DHEPATMN AT, IhFEE TS
BT 5 HUBALy OEHTHRREIC B 2782 (2016) (2X 0 THUBAWY B O F a2 sixiE S b
ATREMEA N & 5 HIBRAOREDH & LC (FIE) TR oOvEHEI X Tkt OBLE D DI 5 15 km
FELUNEZRFEHO AL L Lz ERENTVWDZ EBBEZ T, MENAOIEEREY S 30 km
MEECOFMFEE LT,

F72, KINEBR SITHE D BV E 721 r i B03, KILD B3 km DLEOFRIPHIC K 52 & (]
ZUE, /IS - HEH, 1999 ; MERIEDY, 1999), HiFk~~ > bl EEICIT D A M METET 5 AlRE
PEORRGFH LB/ R HIER B, BRI A7 s OZE M 0 fiRael L, BIEHLSOME 72 E1ITRF L
T km~%+ km THLGERH S BlZIL, HlE, 2016 22E), ZD7=D, HUFKO(LFRE,
T HEESEICBET D Y, BERO UL AT 3 5 fElek & STRRFAASR Gt X 2 5t e i 7e
HIPHA XIS U CUEEATTo 72 (M 2.1-1),
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ERE LT MRS 1)L (REEARR) ] (AR &0 M7 O7H0 : FEILAE (BEmiEELi
ERHIEES T—4, BEEBAKEHREFEITM7000 > 1) —X ((—B) BAKBIHEKEE 5 2021006 )
A | #EMA, BEOFERERIEIEARKBHEFET DEEMATO2)LT—4 (M7009 JtiEEREE) ((—
B BAKEEIREKEESE 2021006 5) | ZRAVTHER (FFROMRIEL50m) , MERFTERRE IELiiE
1B (TBRET—4)] (ELZEE) TED<,

22 UINE - HHOE S
2R LTEIEEXRI G IV C, §HDE 25 (12 28) BIOFHEOED T (13 2H) (12
E T IFROFEREORHMII LI & 22 DL T OF ROV RS I T D SHREIEE L, FAEfht L=,

KIFEENDFEIE
KA KL, MR, AR, B, KIMERY, KIUHDE, (EERR - 208 el
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- HURIREE
R, HOE - FURLE, HiRAR 7RE
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pH, [FNZIAHARR 7o &
- MG
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ke T =X DY AR L LTEED,

Fz, AW TEIH L TWASCE s 7—21%, TBIHSTE) & L ORLEZ, Z O3] Gk
(Z1E, BRI, R ERIER S, MBI WG 72 EOSTER - T2 b EEND,
728, MESAZME L2k« 7—% U A b IZBW X T E LTWD k- 77— %, 5| FHfERT
ZIARECT 272020 DM T T DAL H D B2 IE, AR O B TAZ EH R D
R—= MZTF B2 L), —75, WE « fHHOBLSICITE Y T 2 255 HRIC LIRS 2 2 B A A HER
SN S TG A FIIIERNEE TS BIZE, B - B, 51H - $8HSTE: &) 5HE7%
E, A L2 A MR LTSGR « 7— 2 THEIH L W RS 00RH 5,
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FEIE NI - KECEEIS K UHEL - BUKEBIDOBE
31 FEWRRICHITDKLES
311 duEEDOXIL - KECEE)

—iZ, HER EOKITEEOSAAITHIEIZ RS T Y, 7' L— N OLAaARIEER ORI
(G, TEENIRRER) & APESER O opsa st & REENOWIZEET) 122 DR
T 5 (FESIEDE, 2008), 7' L— hOIEAALH TH D AAFNE TIL, Tar AARD A AN 2R,
2D 7 L— kD FIZILARAATZHED 7 L— RS ORI X2 L - T Efi~ > MAO—EH3F/hiT T
ERLQWE, v 7~ElEND, 20X R CER SNz~ /<L, —HHBRNO~ 7~
FPEVICEZONDRE LI, HFIEHL, ZAREILOXINIRSEEZ bR TWS (HUE
W HAT WG, 2017), HALAADZ L— MidE & kili7a > F &K 3.1-1 1R, BINOKILITE
BT HATICRZEL, AR kL7 ey "RAELNDEENRE L (R, 2016) ,Kili7a> b
F 0 NEE|ICH 25T, ZEOKILTREST HND (BfE, 2017) . SCERRA X SRHIX 37
U A L TR Y, ZORINIFERD KI5 LT b,

mE T, kT L— b (ER3AR—r 27 FL—F) O FICKEET L— RBIEARAA TR
0, kibizar bRELNS BlzE, Bl 2003), iz, dWEEOEINRKILIL, ZONHE
S O ERR IR ORI b D, Far AL, Pl — R, K5 —i— ARk =
DITAT BV (HJINEDS, 1995), 2D 55, SCRFHET G K o JE 2 1 X i AL E ekl B 55
BRI T D,

EKTL-F

AFETL-F

Bl
% A BRI
— JL-MER
0 100km| ~" d(d-ljl:lyl"

311 HIBADTL—hEREELXLZOY
TL— MERITBF A 7 )LERERE (1999), LT 0Oy MIEERREMAMERERE L 2 —
R—LR—T b, FEFEMILIEHEFFNE (2013) ([CEIEER, ERE LT MMERS 1)L (EEERES
FMERER) | (Bt Z6EA.
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3.1.2 FEmALEEDKILEEE &S mOMRRIE

SCHRFAATTGHUIX M 1E9 2 VE R AMRE L XA ECARE O K (LEEHEAN A < S0 Ai T 5, JAMRIE
2 (2000) TIE, Z OISR 2D KUTEE N K ILEEDORZE0AR (K 3.1-2), IHEHEER L 0vk
HEE ORI FE SO THEE ST D, PEREARMERE Tl 12Ma B (Ma : 100 J74FR(T 4 229 R
DY) AZIFXEAINVKETEEI G E > TR Y, RIEKIEEED ED 5 & KRB A R 581 - &
ATWEZ &L WD, £z, FErdtBEORYSH T, 12-5 Ma kL7 v MIHEL
HEFR UALEICH 572 2 &, 5Ma DA S AT Z eV TIEFE 7 K LTEEID e V228, 1.7 Ma B>
B AL O A VEFE CRILTEENDME IR L7 Z 245 LT\ 5,

>12Ma i 5-1.7 Ma Takikawa f
N Japan Sea /" Mashike “ " *
% Sha(otp‘n , l \
> “:?‘ ..\ ey
: % < "'$ C.‘,‘ ".‘;.
0 ‘5 3 t" )z
-\ Ishikari ‘ﬁ
Ok~ Of o o \ # T gy
VR e DA Ve
ey L o e %
Z = N Pacific Sea b \ "N
Okushiri Kumaishi \\ ! N Y
Matsumae /A f 0 50 km £ )
&fﬁ/ ” N H "
3 . 4
12-5 Ma 1.7-0 Ma
‘I A
@Sappom
, W b
) ‘\"4 ‘:’ h . l . 7N ‘\“
I T -
Kameda 1‘, ”_\
e Peninsula . ';"»., e
Co M Surface
B ” - g under
B8 Siface

OB AMEZES
K 3.1-2 FHERDBERT—IIZHITAHEEEEDXNIUESf (LEEEA, 2000)

KIS AT ORHEIZOUNTIE, Tamura et al. (2002)<° Watanabe (1990)72 12X > TELF D X 9 12 F6Hi
S TWD, Tamuraetal. (2002)1%, HALHIG )6 PEREALHREIZ T 5 SR 72 2 - — /L Coffm & L
T, EAMNIEAST 2 AR < 20469 5 S IUAL K L O3 A3 ) 50 km Diigz -2 10 fHoD 2
TAB=TT BID T L AR U, ARG AR O vE rE A E e & TSIkl kLA 3 {E
DI T AZ—IZX5r LT D,

F£72, L VEEIZARZER A —/LTOMA L LT, Watanabe (1990)1%, ALIR— & PR DG A D5y
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L FERITHES X, RIETTHE (4.2-3.7Ma), RHIEESTE* (3.3-2.0Ma), FHTH* (2.0-0.01Ma) @
6P —FA BT ENTIEDND 3 SOKIBIN R HND Z &, ZhHOKINENZE 2tk LTREN IR 28
BEBELHICHPEICEEN L. Z AR LT, #L (1993a) 1I2Xb &, 2o ) BRI
=& KU O 2Bl L A8 0 B2 VT Z 210> D Bl & ALBRE D DRI NT T o 2 Fllok
ILWFIDSERR S 41, 2B LSoMRT L - 280 L7 Z Cldosesiit E CRITEBIEE TN D 2 & 3R
T 5, D (1993b) TiE, ZNHDKILFNE 4F|I~551L RAHZ ENRTEHZ L, Ky
EAERLT 2 KIUDBAEFE D B FERIZ > TER ST ZEEER L TW5, Ei2, 209 Hif
FF—kILFEBR < =& 2 —2EBK LS EOFHARe, BRI 9 KILFIOREIZIE, 0
TERIRF O IS 72 e RIERE IS0 (0 1) DTG LT D Z &5, ISEFIZ X 2EE D
B DRI AW & L TIREI N TV D,

3.1.3 FEEALEEDG N5

KIWEDAGIRER, ~ 7~ OMEEDIFINKIHEEL OIS 13572 LI K-> TRELS BT 5 (=
JHIED, 20060 EEXOHNTWD, F£77, 3121 L72L 5L, ArEdbifEE TR B b kLB odF
NI, EORIEOIS IS G Uiz mlhett (2, 1993b) 23MER S5,
PErFALHRE DB EDOISIIEE, 1F - B0 (1986), K (1989), P (1993a) 72 &2k V, A
IR, K ABFIROHENRE O THEE SV TV, 8200 (1993a) 13, ANk -+ KAFIDOHAIZHEEDNT,
BHPER (RIS HEARS) oA EARRIC 31T D E IO AL A HEE L T b, ZHUZ
KB E, ZOHIBOITIGHIFFIC L > T2 LTEBY GE 1L ~% 13Ma, 2] : 13-10Ma,
H3H) 0 £ 10-6 Ma, F 4] K)6-0Ma), ZD 9 b HT LWERETH 2K 6-0 Ma DR
IS (o) OFANE, PEALHE~AALE LR CTH 5 LML 0D, 2O L ) iUkl a2 Eiekk
T DR DI KIERME IS 18D FALZ, (FPOWFZE (L5 - 2, 1986 ; J#32, 1986 ; Watanabe, 2002)
;k%f%%@ﬂ%@ﬁ%#ﬁéhf%@,EﬁN%%ﬁ FAFE S0 Cdh D EHEE STV D,
—J7, BAEDIGS I, Terakawa and Matsu’ura (2010)<° Uchide et al. (2022)72 2LV, HEEEHH
T2 OHHELI T — & DFFMTIZZE SV THERE 41TV 5, Terakawa and Matsu’ura (2010) ClE, H
A FOERS 10km 38 X TN40km (28T D =Rou )2 — U BMEE ST Y, STHRIA S
KA CIEALTE — FE 3R B P 5 TR DG DWW E T DI ) /3% — T D Z EAVREFL T
%o ZO XD RBHEDISI BEOFHEIE, 13D/ (linuma et al., 2005 ; Uchide et al., 2022) (2350
THRFERROFRE RS REINTERY, ALl SISO 2R LT D EHEE ST D,

3.1.4 CEEAEXZHXEDODEmIE AL

SCHREAAS R G X s L OV D JEIHIERI 2 381) 2 FHIUACKIL O34 72 EIoo0n i, THARD KL
G 3 01 (FEHZDR, 2013), TAAROENUALKILA Z v 7| GEMRKILD % v 7 T8,
1999), [EHEIUACKILEAR « BABERT —& X—Z | (FERIZHHW, 2012) 72 EOCHL - 7= 7HA |k
IZBWTHEY £LdbNTW5, 2ok, THARDKIL G331 (FEIEZWE, 2013) OIF#HRIE, 7
R AT AR AT X =T = 7 A P TAB L TWAFT—Z_—2 [HARDKIL
T _—2 IRk GEEHINR AT E ISR Gt v ¥ — R —A— T a) [TERS
IWTEY, ZNUOITHRSRIC S, W, EHMThIL T,

INBICED &, SRR S L OV OJEI sl o1y, SBIUdicigEh L= kil & LT, 8
FHE, RN ANTZ, =tz cEEKLER PRI NTHD (X 3.1-3),
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® SHoitAUOEE (REFHTAMGIE D Sl UOXILES R (RAFEH TR LS

X 3.1-3 XEGAEXRBXEDDEEICKILD S
FEIFANE (2013) DT T—2%5IH. BERE LT NERE ()L (ZEEARE L WMERER) ) (B
TR ZfEA, AERMTERAT TELRIERR TBRRET—4%)) (B13%E4) IT&I<,

(1) ERE

FEPHE ISR SAX DAL T A LET DKL Th D, FEFHEED b D a5 LT H0FEIE A
SIVT, MRS OB ATEEN 2 f6 U7 STk 2\ (B2 1F, Yamagishi, 1981 72 &), [5PUAD
KULER « ENERT —2_—2 ] (FRIEDE, 2012) TIE, LT s & LT, T
FHEGSS ), TRARIEE ), TRBNEO—H) (L&E - A 1979) 22 TnD,

PEEHAHA A I AT R SR A v — R — L5 — a IC L AMEITE 3.1-1 DL BD,
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x® 3.1-1 FEAEOME
(EFRBENHREMRIMERERES 2 —R—L~R—D a K Y —EHRH)

e 1,255 m
FAEEHA BIEASESHERE (V5> 7 V)

TEEVER- BEEENE | 59250 J5~200 HEH]
KILDEIR - 185 Bl
FRER ZIlE
KILOOREE - fi R SHIH TRDBEENSIAFEEN(2000)12&>T 2.54+0.13 Ma &\ K-Ar &Y,
Watanabe (1990)7% 2.03%+0.10 Ma &\ K-Ar EREREL TS,

@) FHINAILTS

TRANN B VT Z ISR X R HIX O BT L& T 5 VT 7 C, i1 (1926a, b) 2L L,
FEIEDS 2003) 72 L2k 0, HAT IO ENERINTE T,

PEXEHAITR BT E I R A o # —R— b — a2 L AT 312 DE B,

% 312 FHIAITSDBE
(EERTRETEmMhERERE /2 —R—LR—D a & Y —Eptk)

] 725 m(REIL)
ERTEEEA GIESESE N SO Z L)

TEEMEN - BFEEE | M 170 5~130 F4FRi
KILDOBRIA-1EE ERRKIL-IVT 5
FRER ZIE, 749N, FheE
KILOBFE -FHREE | okl REWL, fulred % /Ma1Le 35, BE 6~7 km OBAROIILVTS,
ZEOIVT LS THEY, ZOIBDRRINTRF) [ FIVTZ, SMANS AR
Fri TR I N=RTHI VT Z,

(B) =ta -FE LB
=+ = - FEEAH ISR GHHIX O I LET 2k LTH Y, T=t =) & UTEAIL @
A 1 LI L7z ok L3 X OBTRERZ2EZIEE O H 5 k(L) ICRESNTND (K
JTAR—L_— a), i <D DAEECEEIL O F I CREBUCEI SN2 L b H 0, Z0Yiks
(1910 4F-AX)  DORRFEILRICEET DMFRICAAE D, KILHIE e EICBET 20580 D v TE 72 (K
%, 1960) , 1980 FERIZITHEVE Bl D—> & L THEH &h, Fre L X —E BRI (NEDO)
DSRERN 59 AEEE DN S IEFN 61 4EFE IS/ T T L 7= REHEVETRRATHE (2 k) OxIgisic
BEE SN, ol CIUBER R HEVE IR A & U CHE, T pLX — - FEERINR A BR RIS
(NEDO) (2 X AFE AT BlAIE, FreriX— - FEERINRA B, 2021),
PEXHITR BT E I R A o # —R— b — a [ K AT 313 D e B,
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# 31-3 —ta - FEENLUEHOHE

(EFRBENHREMRIMERERES 2 —R—L~R—D a K Y —EHRH)

e 1,309 m
ETEEEA RTEASEET AT (D = 5 7 VH) — Seftt
TEBVFA BHTEEIE | ¥ 200 HEERTLARE, BfrIEK, 9 6,000 /T
KILDFIR & BRI, BER—24
FoER ZIlE

2023 £ 6 B 29 H HEFEFREAOTEHITLL S RKEHE (KIGEALEKN
300m)

KILOOREEE - i R ZHIH

200~50 HERIOEBILIEEAXLFELAIE DT, 80 HERIED =17
VXA, ATAZXS) (HFEL), = bX T, FeXTVRE A, FHEADK I LEE H
HE T I-FEKLBFLIRS, B EES ZLIIEEIEA A BN S A
BEILCWEDT, —EDEDLEZ TEELXZ RN, AT AR T NEKIEE)
H1, 2003 EDIEKILRBELUTH/ITEKILE UTREI N,

@) B

PHEEPNAT OUERD H AL 70 km (X EVAEIS, FEWH LG LT % (X 3.14), Tsuchiya et
al. (1989 L 5 &, HAMFEIL O LTEE D HERIR S Ao & Lkt K-Ar FAUE S LT 0.9£0.2

Ma 2MFHNTERY, BSHHIOREFEULHE AR HLIETH D L EZE R BN TN D,

728, FIURAINTITEZYS LR, MR O YH A0 30 km 12 EPAICIE, — R
oA L, WFRNEDy (1989) 12& D &, T EEDOEERE B BN D KIESEOBEFERIE, 57103

Ma CHI T A~ RIS T L) & Ol 5.
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E 314 #EBLUSLUVZFEBEOSH
Tsuchiyaetal. (1989)#S&(Z1Efk, ERE LT M7 o7l FREIAME (REEIE L hIBRMIEES T—
A, EgEAAKBEIHEFEIT M70002 1) —X ((—BH) BAKBIGEER 5 2021006 5) M) | 2,
BEOEFERIIBAKEREET DEEMET O2)LT—4 (M7009 Ver2.0 dbiE:EFE) ((—BPH) BAK
HIBEAIRE 2021006 B) | ZAVTER (FRBROREREIL 50 m) , HERFATHRAE ELHERFR (T
Rig7F—4) ] (BL3EE) IT&IL,

3.2 ihEh - BUKiEE
321 SRR L UVBKEEH

SCRRFAA R X 4 5 Lo Pa P ALIRE L 35U DR D S3AR1L, RN (1963), B4 11ED> (1983)
RENZE ST FLDHHLNTWD, ZDH5, AFIEH (1992), FHIEA (1996), D (2000)
1%, EOHAAITIMZ TRITEMSCTERIR 2 B0 & & H TV 2D,

BUKEEHICOWTE, ERBEE B E L= r L X —aB5E (NEDO) 12X 5 20FH
HEZVEIERA AT Gk /L X —ROBHTEHERE, 1987) CIBRGHEEE IR X —FIC X 5 IR
THE GEPEEEA IR RV X —FT, 1985) 72 LIC ko THEMTbh TEZ, ZhbDiEIC X
WD L Teo T EREROARE, HEFHATT B - FEERINR AT E RS ' v ¥
—) BB FERHI LD & 5 - #REE 21T o T ALIR — S NHUE ~ 7~ —J LBV R 51X (52, 2000)
SOFLMEHEENEIRIX (FARIEAy, 2001) 72 SIZBWTHD £ LT\,

SRRSO G X A 36 1T D8RI L OBVKEE RO (2, 2000) %X 3.2-1 1TR-7,
U XD ERESFPEBIIIBVKEER DA S SSIE L, FESHEO FLERR L ORI, FIUACOSIE
(BILOEOIALFL, P20 (2000) 12X 5) & LCEHSEE 2.0Ma) BLOHN 24Ma) 2357
Hid %, £, SCRFTHAGHIKIZ 0T DHK & LT, ALEBICRET LI BUKIRE) 2 7R3 FE D
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WE (49Ma) BLUHAN 24Ma) AVRENTWD, —F7, MERBIOMEITIZIE, FHitcS 4
HAEN (102 Ma), #5585 (89Ma), /&5 (9.0Ma) 2L, AEEBIZHATHWRHROBUK
ThEh AR,

TP R DEVKEE L, BUKSROEINCILL 4 2208, WREEE R R LX—
JT (1985) 12X B &, FESRERICBIT D TS =R, INRIZ T DR A & 2\ WIS ETERIC
L DBUKEE 2% T TG EHEMSN TS, £z, 0 (2000) (ZXLAUE, SCHRHAHGHIX
A AL E T D HN IS K OEHEE O Z I Z U DOV TEUKIEE) S A7 AOHEIPFHIV RIS TER Y,
2B OEVKIEENS ST A SR HX DS K OIS I A T2 FTREME DM B S LT B,

INHIZED &, SCRFHE G AT D HRSCBVK B O BEERIT, ST LH 3T
DG TIEARNDS,  STRRFRAS RS HIX D 957> B CIEALERIZ ATl WRERISIE R S vz
ZEDRESNTW D,
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Yasushi Watanabe

88 Cu-Pb-Zn
ILMI19

1.
EMI6
o
Hydrothermal alteration zone

Tomari

0 10 km

E Argillic, propylitic and sericitic alteration zone
m Advanced argillic alteration zone
Hydrothermal system
‘ ‘:j Quaternary hydrothermal system
D : Pliocene hydrothermal system
E Late Miocene hydrothermal system
E Middle Miocene hydrothermal system
Type of deposits
O Vein
O Replacement, disseminated
<> Strata-bound including Kuroko and sublimation sulfur
D Sedimentary

Commodity of minerals

B cu Pb zn [ Ba
] Aus B -
- As, Hg - Mn

3.2-1 XEAEXMZRMREDDIRKE & URKEEFDS
& (2000) & Y XEREAEXRIRE & VT DEDEE —Ep ki L THIRES & R 7 — L &iBRE L=, XK
HERFMXEDDEGIMRDEH FEFIERPOBESITHIG) : 52 TAHXE, 55 #EMN, 60 BEII, 61
& 83 EMXE, 84 AMDMAR, 85 MK, 86 F_ika, 87 ML 88 Ka
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322 REHIUME - B A

—WIZ, KILB X OF OB TIE, HFICHFEET S~ 70 GUR) ot S s8d$s
FOFRMEWEIZ L - T, BN P78 %7 2 (B2, /M2 - HEH, 1999), Z0
I b I DI SN B LI Lo TSR K (Buk) 13, IRRE LTEIHL, HUF
TONKE CRR) &L TBIEND, ZERBRC, FEA~OB) 2B TR & 72 1 IHE Afd 7
EDZEMZ L E L TIEZ BILD,

ENIZIS0T 2 R, i, HEARCOERIE, fix OF7 —Z_X—R XV E) oo Tnd,
INHDOT —H _R— A TER S ONE TR & U CEEEIR SIVTND SO0, /INERONE
B D OFAEY 72 EIZ Lo THEE STV D (Bl 2E, FEERIR AT E R A v ¥
—IR— L= o) B b BT, B HRHERIZEE SO FEERNRLE L TW A ATREME S & 2 B,
F—= A _R= AW TR —DHHE R L TOWAFAETH T, FAEEDREIAE TRl TV BIEE
MRZT BTz, 07, [FA—0hihe OXNSICEE LoD, T bOEREFREI LT,

4 32-2 12, STERFAASHR XIS ISIT A HHO MM 27, ZHUC LD &, STRHA RIS HIX D
AT 1 H P, BEEIC 6 » FTCHIHD AT 5, LATIS, SUBRTHAS Gt B o SRl 36 L OV -
HIRABLUZOWT, ZNENOBEZ R,

N

= o § B N
‘r & ‘5/ <o

3222 XEFAERRMEROTIH S
HERE LT MHERE2 4 )L (EEEARS LERER) | (Bt Z26ER. RPICHFTRInHFNa
— FHESIERIZED (2004), ERIFH (2008), #HENMITERE (ELHERFR (TBRRET—4)1 (EL
ZEE) ITEDL
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AGHEE AR SOHRE AR
LI Tk )

(1) RE

EINORIROBPERECE OALETERIL, FEEHITR O ITHE R G # — (2005) FF
flE2> (2009) 72 SN2 LV EH I TS, FREHED (2009) 125 < SCRRRASHGHHIIX SR DR

AR 323 \ORT, ZHUZE B &, RIBOHEHSIIREL TRBY, o=tz - FEAL
BEOZZ L AL, AU TR PEE CORERIT D, =2 - EEKLBEOREIAT
1%, 70CLLEORIE A RTHANE < AT D,

# 32-118, SCHHASHGHIX OGUHIC I 6 RiRZ T, SHUHEE OXNGE, aEIED (1991,
1996), mRAED (2008) (ZHAHIHHD 72— RESE S U CREIE L7z, SCGIRFRASGHIIX D5
TORIRE, 33.1~603CTHD, ZD9 BLigbm RIE (603°C) MHIE S 417-011 133C
BRI SHU X DO FFERICALE S 5238, ZOHUEHEEIL 1101.0m TH Y, A b L—F—EF O ERE
TR L7 800m LIETH D GhAIEDy, 1995), EAIFH (2001) (2X D&, 42°CLILEDHEAIAA
BONTWAIHITH D Z LD, SRR SRMIX OFERIE, IR U BIE U 72 M
PR HE) I ST,

1407 07
N

+

A FEmigaal
e RO

‘ ® T<10
9 @ 10=T<20
g 20T<30
e 0T <40
40ST<50
50<T<60

575 % o
_t’J ?5/{}.&# OO o

\Hef i 60=T<70

@"

:(; E 'i.&

® 70=T7<80
® B80=T

v

3.2-3 XHGAEXMZRMREDDSRES
SIRIIHEIEA (2009), FEEUFLXILIFHEFEAGR (2013) (TEDEMERL, ERE LT MHERE2 1L (2%
EARE I MERER) | (Bt ZE/H. #ERMTERRE TELRERSR (TBRRET—4)1 @+
Z@E) IS’ D,

21



O 0 3 &N W B~ W

[\ T N T NS R e e e e e e T e T
N = O O 0 9 N kWD~ O
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x® 321 NEGRERRMEROMHAIZEIT SRR

FHOI— FES £ B (°C)

408-001 34.4%2

417-001 34.0%

417-002 38.5%2

417-003 33.1%

417-011 60.3%?, 59.4%3
417-012 -

KAMOENAI -

X1 HUFOMEITX 3.2-22 220, 32 IRIED (1996) 2R, %3 MEIEN(1991) 12H-<,

(2) HE - HEHED

EINOHTRAEMEE, HHIE) (1999) CHHIEAY (2019) 72 PICEVEHIN WD, Z0DH
B, HEFIED (2019) (25 < SUFHATH Gt KD O R AF A 2 X 3.2-4 1 RT, ZHUZE
%L, HRABLOREMSIRE L TV, BrPES COREMID e, =t - FEALFEO
JEROTIE, 100°C/km LA EZRTHSNZ < AL, MBT Chieb s\ IR AR (152°C/km) AVR S
n<Tnsd,

# 32212, USSR X OFTHE 31T 5 #ilRds L O AR 27~ 3, HIRAEIE, 6 » T
BIHZOWTOREINTEY, 5186 Ckm Tho, ZOfEIE, HHIFD (1999) (RS dbiRE
DRI 72 IR AEAE, 30~50C/km' L D &V,

SCERFHAS S S X OHTFED 9 By HiH: 408-001 8 L1 417-012 i< 5 » TSRS HiEE
TaTy AL, WEIEN (1977), BERIEA (1979), HJINED 2004) LV RENTWD, £
O—Hl%] 32-513, #ENED (1977) ICL VI RSNDIRET a7 7 A /UL, @RIED> (2008)
(R SNDYURIRE & —8d 2 2 E0D, HUH417-001 ORIEE & 272 LT-, £7-, J1H KAMOENAI
ZERS Y CIL, iR KO ORIBRE DAY (1991, 1996), #AiEiFd> (1995) (kb
IRENTWD (832-2), Zbiz ks b, EEOHTH: 408-001 T, #EEE 800m (235 T 51.0°C,
R 1,004m T 63.8CTh D, F7z, il TIIHIH:417-003 OEREE 1,207 m FHTIZI81TF 5 Hill (92.2°C)
DI BRIV,
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AGHEE AR SOHRE AR

BAEL VS

140°) 0"

A FBOEAL

HURHED ¢ G (CC/km)
@® G<25
) 252G<50

1] 10 km

140°[ 0"

) 50<G<75
e 75G<100
: 100=G<125
125G <150
® 150=G

@

324 XEEAEXRMXEDOHIE DE S
HURDECIEFIEA (2019), FEHEXILITHEIINE (2013) ITHEDEEM, EXE LT MRS 1)L (2
SRR E S MERER) | (Bt ZEA. AERATERRE B REER (TRRET—4)1 (B

T3EE) ITEDL,

R 322 XEEFHEMRMROGHFHIZE TSR HELE K UHUE

PHOa— FEEF - I3aHN

H R B (°C/100m)

Hh ‘}E'l

408-001 5.1%2, 5473 1004/63.8>'<4, 800.0/51.0Xz
417-001 8.2°%2 8.6 570.0/57.0%% 570/57*°
417-002 7.0%, 7.0 805.7/66.0%%, 805.7/66™°
417-003 6.8%% 7.07 1207.0/92.2%%,1207.1/92.27¢
417-011 6.1%%3 1100/75.5%4, 1101.0/75.5%?
417-012 - 1003.5/67.7%

KAMOENAI 5.8%3 -

X1 YoM EITX 3.2-2 2508, %2 FHiEiED (1995)
BiFDy (1996) (2L, 35 MPiEd> (1991)

1ZH3<,
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ACHEE A ENK SRR AR
BAENL-V

adee o ==
w3 417-003 3 417-0m 13# KAMOENAI
aE (C) BE (C) : =2F (C)
0 20 40 60 80 100 0 20 40 60 80 100 0 10 20 30 40 50
[ JJ o : ""l : F e
J R 3 1 4 .
5 ] [ : ] [ .
4 i i 3 ] 200 -
J - Il *
] L 1 . i -
500 3 500 1 -
J L ] - L 4
1 . : : 400 -
—~ ¥ ~ 1 R ~ L
e 13 ] £ *
' JJ ~ 1 ~ .
5 ot ) 1 "
g‘? L {;J ] 3 ) 1 & 600 |- {
1000 : ] 1000 ‘ [
J g L 3
J L J L
¥ A . : 800
e b L 1000
FE (m)[2E (C)'FE (m)|:A2E (C) FE (m)|[BF (C)|:FE (m)[:2F (C) FEn BT
50 29.6 1052 81.5 10 16.0 801 53.2 — -
101 32.6 1101 83.5 20 18.7 649 54.7 =
151 33.9 1143 86.0 30 19.8 £33 56.8 100 14.3
201 37.0 1199 90.2 40 21.0 750 58.4 150 18.3
252 38.7 | 1210.1 91.1 50 24.0 800 60.0 200 21.9
302 40.9 80 25.8 851 82.1
348 3.3 89 27.4 300 §3.4 250 24.4
399 6.5 81 28.2 950 85.3 300 29.2
450 49.0 30 29.1 1000 §7.9 350 29.5
500 519 100 30.7 1050 70.9 200 o
550 544 149 35.1] 1100.2 76.5 z
801 56.6 200 37.5 450 33.5
851 59.7 250 40.3 S00 37.1
700 62.2 300 42.8 550 20.2
750 §4.9 349 4.8 800 20.6
502 71 400 45.7
950 ) 451 47.9
300 ,2'3 439 43.1
943 75‘4 550 51.6
1002 77.9
K 3.2-5 MFIZHTHEETOT 74 ILOH
JINIFEH (2004) DEETOT 74 ILE—Ek¥EL, BEEZRSE.
323 ER

SCHRFHAS S HIX D JEIN 36U THERDSTRD BV HLEIZ DWW T, 1lEIED (1977), & - B
0 (1989) LEAIEN (2001) IZXV/RENTWD, ZnbickdE, == - HFEKILFEOHEL
\NLET DT X TV BIOS, UAXT Y OFIT 57.5~96.8 COMELRDIFIEN R I IV TUVD N,
SCTHRFAAS S SR HIA 2135047 L72u

324 #FK®D pH

—BIZ, KB L O OFRIHIRTIE, HTICHFET 2~ 27 <0 @R ot Sh b2
FOEFRMWEIZ Lo T, BR8P B % T 5 (B0, /M2 - HEH, 1999), /M -
HEM (1999) 35 K OEARIFA (2002) 1282 L, pH 4.8 Kz~ 31K pH O FKIZKILAHTIZE
FLTRLN, KIUDLBEELDIZIHES T pH DRELS 2D Z &R END, KITEEY It T K%
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ACHEE A ENK SRR AR
BAENL-V

AT T R AR BIR & o TN D 2 E AR S LTV D,

ENOHITIAKD pH 1%, PEEEEARGIZEITHE A G 2 — (2005) CHREIEA> (2009)
PR VEHIN TS, 209, FMEIEDY (2009) (23S < SCHRIFAS S IX E 0 pH O
DA 32-6 \RT, TR D&, =3 EEAKILBEOREITIEL, JEIZHA TR 4.8 il
D pH %53 HUFARDRZ < 35T %,

F 32318, SURFHESRISIX OYIHIZ BT % pH 275§, &P & OxpaE, iEs (1991,
1996), @ fiE (2008) (ZEES L HIHDa— REZEZSM U TEI LIz, 2N 6DHHICEIT % pH
13£6.7~9.6 Th v, pHA8 Klii /T HI F/KILA B, 7233, Y 417-003 35 L UV KAMOENAI
THIESNIZ pH TH D & e Z LN TE HHEEITHER TE 2o,

1407 0°
N

*

A FEmftAb

@ pH<24

@® 24=pH<36
3.6=pH<438
48=pH<6.0
6.0=pH<7.2

) 7.2=pH<84

@® 84=pH

ap

8O ey mmiuel oo
VP BT A O“

f'é‘

0 10 km

140°| 0"

326 XHEAEMFMREDIZEHTHHTKD pH 2%
pH (IFREAIEA (2009), FEIUAZAKILIEHEFIFTOGR (2013) [CEDEERL, ERE LT NMERE AL (2%
EARE S MERER) | (Bt Z6£/H. #ERMTERRE TELRERSR (TRERET—4)1 @+
ZiEE) IS’ D,
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AGHEE AR SOHRE AR

BAEL VS

& 3.2-3 XHGRAENFRMEDHHAIZE T HHTKD pH

MHEOIA— FPES EELH pH

408-001 6.7%

417-001 8.7%

417-002 8.7%%8.3"3
417-003 -

417-011 6.8*

417-012 9.6

KAMOENAI -

1 FIHOMBEIZX 322 258, %2 IEDs (1996) 1[2H-3<, %3 AIEAs(1991)
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AHEE R E AT SO S
BAEL VS

FAE FHMEICHELGINROEE
4.1 BREEFEmmit AL

AEICIE, THARDKWL G301 (PEIZD R, 2013) 2BV TR OTEEIA G ST\ b
KUHRZEXZIZ, KIS O 0 B, KO - VT T 72 EDOR L OMK L ARG 5 His
K%#é%ﬁ%gﬁbto

411 BEAE

(D) KILEHYID D EBRF

BENOFEIUACK IS 53D, RIS EHEIUACO KL« KETEENZ LS D00 21T 9 72
PIT OB MR LUOHENEZZMR L, RatziT-o7

5 55D 1 B XIS

[3)36 K OEPHIR) (L)% - A5, 1979)

MR JOMERE] (RANEDY,  1955)

(EEPy) (s, 1980)

E) GRIERIED, 1952)

FEPHHUSHIER] (1 @ 50,000) CERGHEZEE BT /L2 —)T, 1985)

=t M EHVERR (1 : 100,000) (B /L 3 —Ra G BRIEHES, 1987)

FRaH il F U7 VB BANETS X OB I O EEE & Ui, | B IIRE D KIS ) D53 A7 12D C
SIS TRY, BRANCULERMEE LG5 2 L NRT N5, o, HE - AEROLFRSE IS
WY, BIFEEH STy PREZIEE | X TAEBEE ] R EORREEZEYD, FHIBD O7eun
ﬁE@ﬁ%@}:k DIZEEHE LT A,

£/, WEXNE - WERIOSEHAIZ IV N CHIE « RO T L HEES LW o, HikE -
FRDIAEGE & 72 DA OUNTIY, OB 2 BB ORI OV TR T o1z, S

HIT, ERGESCE THAIEMED S DAL TO DAL, KIS0 & R % TREZRIR Y X3
L7229 27T, FAHIERS & DRz BE L 7=,

Mz T, HIRHRHiAET 5 Z L1280, KRR D aEDOER Y A3 LT,
MR 21T Sl 7= > T, Rk S Ic e ERAEMRG L, R (B A L)
BLORESAHMS BT 5 L L bIT, £ 4.1-1 OHFHEECHE, KA 2 A
i U7z, 7ok, HFHRREEZ EDDICHTY, A (2012) 255 LT,
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(Fissure vent)

= 411 HuRSHIERDHIGEELE
#BAR (2012) EBEITIERL
ZFR Mpl-5E5 HlFE
kH(Crater) KILDLTEERS KO- LI ROoN5 MDD >, B
ElnE kO @ © 92 km LR DED (C) % ¥F, fRRICFETDENE X

O(F)&HFERE Uk,

Y EAROME HIT (L) % ¥I55, FIF 2SRRI BT
(Lava flow) % WEL, ke %, ERITAESUD, BIECEE RS AR
e HENBILEHD,
VS MTEE @ \D Wik ot 7= L 572N DI % 5, TREDIZ TR ~ 44
(Lava dome) TC, FREIZ0REE, SO % (> AR & 2
BTEFTEE @ Q T3, XTI HHEEIE R U TH 2 EE -5 0 % A FTE
(Crypt dome) B (Ld), 2% hHiI I 31 T B AR DA & 3 L
FITEE (Dome) @ \D b D% BEMER (CA) LT 5, 272U, TEOHIH
g4, FITAE (D)2 U CHIERT 2, $EMDE < 23D
WU &> TN 720D, W FERBE TR U T DA<
T2%, B3 IEEN /8L ThH DL & BREUT, RETRY
KR35,
KIS BIRIAYER, kUi i orss B R D BRI
(Volcanic UL | R T SO, KL RSO RITE A KB
original R TXBI5EE, ZoHTY (Vs) THEET 5,
surface)
ANTT KILFESCAEU~BRK2 km Bl EOEAZMH(Cal)
(Caldera) & YF, VTR EGEROILE R IV TS /- 135

LT, Z DRI, - 18I - LU - R s ik
THb,

Q) kA AILTSHEEDSH

L

3) KUZEREKT St
KINOAEEEHR (FEARE) 2RI TWD LT OICERZ AR, N ZID TR TR S DALE

==

RS OR S K EDIFHRIZOW TR S & L big, (1) (DR LIRS L iR

7’1’
—o

AT T,

HARDKIL GHE3M) (FEIZD W, 2013)
FIUflk L # a7 (UKD # 1 7 ZEEEHE, 1999)
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34
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37

AHEE R E AT SO S
BAEL VS

%EEKM%W-EA%W?~5N—X(E%i#ﬁ,mm)
AATEKILFRE (B4R (REITHR—L—Ta)

B CIETFROBRIILL TO L BY, HieoT5,

HEP I (2013) OIFREIER LT THARDK LT —2~—2 IRk (FEERAR S
FTHE ARG v 2 —hR—2b—Ta) Tl [kl CKILED OREFERREE, KILTEEhO+
DHESTIEZR < ), DRILD A s A, Eﬁ&)(ﬂ%iaﬁ%%?jﬁi%ﬁmbﬁﬁﬁmﬁ; VAL ESAVE 3 LA
(HDREREE S ZRLTEbDTHDHE LTS,

FIRKIL # v 7 RE8 50 (1999) TiE, THER)) BXOY [FEKGE] D2 DO « RENIR
b EEBIT, FNTIUONWT, LIFTOX ) ICitdEshTna,

IR« BT L QO D HIBIZ SO CHIWT L7, KROS5 5 W UL,
FKGE I STV AIEATYH, BRESNIA LIRS TWRNGE T,
HICFH A kIE (w7~ Di@lk) ZHEE L CEONMBEEZ R, 4T LH, BEORKE AT
WEDNLE TIER,

7B, ATERICBNTIE, T_TOKIIT2 DO/ RREINRENTWDhITTIERL, &b

DN OREEE « REELAvRSI T2kl 20 F7o, DAL O2<R, EEIITE D X
IHDOEATHLHZ b, Hx OERERTHHKIEK—2>=2ZREOL 23— & U TRl L7z
MERIKILARS Z 1 7| HEFIN TV,

PERIED R (2012) 1F, TEZ/fr@E] & LTI - BEAFORKE - REOFHRSERH ST
Do EFIRIN TRV, ZITHEHIA MR (2013) SRR EN—ET 2 Z &b, kLD
SN TERAE S L ORL TS b LHEER SN D,

RBETHR—L— a T, &KL BRI Z 1 TAELIPICHE K L2k 113 X OB EE R /SR
IEENOH 5 k1) (BT DEHRIMER SN TEY, WEDREROEE « RENFLE STV 5,
=170, Eam S lME KITEED o AOCBIZ A SN A, FORBREN TV,

412 {ELKONLIZEET HEE

21 VR LTI A £ 2, STHRIHASS S -6 15 km DANISKILPE D3 04§ D A8
EERabg s Uk,

2T, BAROKW GE3RRD) (FEHIE, 2013) 72 EOSTERIZBUW-ORS D FFRIZERD D
5, MPHE, SlE, Wex7 oFoil, N, BRI, Kl E2afE L, THPHE &L
TR %,

(1) KILEEEIOR M EBF

5 H5yd 1 HEKNE (s - A, 1979 5 ABRARIEDS, 1955 ;5 (LjF, 1980) 350N [/
K| GEPGPEEG G RVX—FTF, 1985) |[CHSX, HfHE OIEENCEY O LEZ BN K
IO AR ZREEL LT (K 4.1-1 BEOW 4.1-3), £77, TN OHEXIER X OHEXIC
L OHERFFZX 412 BL 0K 414 (08T, ZbIZE DL, KIUMEHMOSHAFEFEIL, FER
15km, FEALKY 15km (20720, MENA ORI K A TN D,
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JLMEE ST A ORI AR S
GIE MLV

5 km

L1 2 13 -—RaROE

411 5AH0 1 HEREIC & HFEEEDOXIUEHYO 2

1:1WLF - BF (1979), 2: BARIFA (1955), 3: ILUF (1980) IZEDE/ERL, BERDEL, W=E - BHF

(1979) ORMENSHAIMY, TORA DT ETo1z, ERE LT MhIERS 1)L (ERERRE & UHER
EF) | (ELi#hER) #FEH. MEAFTERRE [EXHiEER TRRET—4%) 1 (EL3kEd) 1T&D5<,
HhDiEE (M - HARGE) 12OV TIIUTZESHE,

1: 5701 HhERE KA IUEFR] (UF - BHF 1979) &Y, O : XKFIWAE, S BERESE
2: 55501 hERE IHFESIUCIREE] GBARITH, 1955) &Y, SI: A% - BAERE - AXiEEs
FANEEERRILE
3:5FA7D 1 HEENE M4ERN) (UF, 1980) &Y, OF: XFWAE - LEERTEREERILS
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AGHEE AR SOHRE AR

BAEL VS

(a) 5 AR D1 EXNG (b) 5B H D1 EXIE
T3 8 & UFEFHIR MEESLUIREE
iS¢ B % B R = =2
MR AR £ | pd & B
= 554 B EIEREY o B g # B =
o~ HEE 2 | s
| 2 3 BREHEREY * Kol ®OH Y
B2 B ifETEY HERERERE
%E B 1B EHEY s -
e T ) = % e
* * / =)
A#mLEE (0D 5| | |®] =
— g TIERE i bt I " LR
ST PERER % = | L
— t AL | EE
% Z KSR E N " m W ; -
B Sk EWE % 2 . TaBE
= A B | TEERERE
G2 B | ymeue =
i = ? = EHILE
=| I P 2, N A s et
}% ki!a%i * A & B TCE
BRRERR L ﬁ jlz
Rl = # | 5 | mEEsEE
* | amEmE
F ° | |R| swem
i — | g &
pEEEY g EHRLE
= BIRETRE
KE=% mmE

(c)5AH M 11thE XiZ
THEMN
B W B %
= B bR TR
A E B R
| g EREY
F 2 R EHEY
e F 1 BREHEEY
’ A#FLEE (O)
| reem EARA/E
F o —
= il
7 LEE
b N
X
ol w7
* =) FERE
=
| B TEBE
. #1/ MBI LS
¥
i = F ) E

412 5A701HWEREICKSMERF FERE)
(@) 1ZWE - AHF (1979), b) (FBARIFH (1955), () (FILFE (1980) &Y —EMk¥L, T84
#7210 AXFIER 411 12579 KILUEHIZFELT B,
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JEHEE AR SO AR
BAENL-V

1

’El:d:é?ﬁélﬁiinkmﬂﬁth%@ﬁ*ﬁ

DEER, ERE LT MthIERS 1)L (RERARE S L UIER
E#HEER (THRRET—4) 1 EL38EE) IT&ED<,
208

Z nwo

EFLERIRILE—T, 1985) &Y, An-Q: FHfiinEsE - ARARIL

A ERRUE
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WERNA | MES

. i T

m EE 03 <1 -
- Y
f T P
FIRRE

BT | spizm

#% -
i
=
3 &
5
EP I
z2
= T | # o
=
¥
g 2
=1, =
x
s
2 4
* e
H 2
=
‘F
HA #
FARRE

&

B4 EAEAE
414 FEFHMEMERIC L SHMEREF (BRE)
BEEELEERIRILY—T (1985) &K U—EME¥L, TORA DU T %1721 AXFIEIR 4.1-3 [TRT K

IS HEMIZAAS T B,

B

ARKINOIFENCEE > TR S/ - 5L, (L - a (1979) TiE, Lk Y TRERIR
A O, TRFHERS S O2o1ZKyEn, Zoo b FEFHEES S 13X, RO
IZE D SBT3 DI NTND (K 4.1-1), HBAIED (1955) Tk HEFHERES SD ) 2VRS
NTWDN, ZORGRAAE [HRBIB X OREFHE & OFEFITIWTES Ly, 1 (1980)
T TRRLEEE (0D | 2VREALVTEY, ZO0AmE Bl KOREPHR) o ERERILEE (01 |
LTV D, £z, HEMHEES SD ) 30T 28MHEE B (12554 m) (HETIE, £D K-
Ar G E LT 2.03+0.10~023 Ma 255 TAH Z 225 (Watanabe, 1990), [TRESHE ) 1355 IUAC
DOKILTHD EEZEZHIND,

2B, WEEEEA G RV T (1985) TlX, TRFHE) Z2&Tem\ EiPAC [EaetE (An-
Q) | DOAAIRENTEY, [FFMIETHE, MEPHERILEE, BFHE, Ao 7 o FUun bR
HNZDNF T AL DB IR o Te @ T &, I8 7 RIWERRIC AT %) Latdnd 5 (M 4.1-3 1280
TlE, ZAUSHERY T 2FHEZERLTND), 202 BIR AL, PR IOWEE] TIidgEm
Ao KL IS, PR ~EEIT* OEBE 20 5 & SLTRY, WA THBRPES
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AHEE R E AT SO S
BAEL VS

L7guy,

PLEDZ Ene, TREFHE] 13RS EE RO EEIUA & R C X 2 RHIEENS N TEY, £
FUTHH T D BFFEOFRIFRD LN T2, FIAIZI T 2 KINEENOBRESFIET 5 Z &N
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DIREFZEDHIEA 1=,
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FHE - ERDOTERIRHICOWNT, BITD LB HtraiTo7,
O  B5E—Llrahss — o Loz s (ND - (L - a0, 1979)

BERE, 1F - i (1979) (2RO CREFIEOMIE & L CIXAy SR, AEIHTic sy LC
W5, YRR & SIS ORI 5 CTh AR HER S - KRGS OBMBEIR 2R
REIRITZRVS, YIRILERE O PN OB R B A s @, THEROMEMEI S92 (L5 -
i, 1979) LRENTW5, [EROHEE ] OFRICOWTIERATH LA, FlE, ERE
2 (1999) (k2 L, BEMEOHREBIEFERIT 12 MatEHE W2 b EOEnH Y, g
YRR 3RO A B REE B 2 oD, Lo T, 20O BTN T 5 45% 2 LIaisa D%
FIREEAE, BRI R SSATREMEN B D,

F7o, BHERIAEAE DAY, WRaEEE &R LY —T (1985) O LEHIAATE - A
PIAZILE - BEAZLILE (An-Q) (RIUL*) | OIS 5, S ol (L - A (1979)
EDEES L7V 20V, P EE IR VX —T (1985) IZRWWTHEEIY, B
EbA - T bAD BRI~ T 2B 2 5D EOFEEN D B, 1272 Uy MR AR
EDOERET —Z AR D EHRITAR U,

LD Z &b, BEEOZRIERAE, B L TBIE S FEIUROEENC E Y O TH
LAMREMEDN D D b DD, FHNEEFERZ T C XD FMRMNET —Z DGO TNRN 8, ZHI
FRICBIT D KITEEOFEZ I T 720y, Lo T, FIURICEIT 5 KITEBNOJBRENEAET S
ZEDMABLD, ELITRREMES BN E XN R 720,

@ SAE— ki — ass A BERAN A RIS (W) (U5 - a3, 1979)

MG B DN TEEIS BT, 3.6610.19 Ma  (BFHRESTE) o K-Ar S HE X
LTS R, 2000), 72721, MEkPEa g OB R S Z &b, ZOFAH]
EMEPRHIRERE 2R L TR WATEEME L B 2 bind, F72, SikkieaiEo HarEis T8
BEadeaE] CThah, ZoRARE, OTR UK 2 ICENUeE ZTerTaeER H 5, 4
LIS ERIE D MG Td 24008 TV INEEE K 0 PEH S T- BRI OU T, I L (2002)
VAL SRl (1998)-d5 X T Yanagisawa & Akiba (1998)D Thalassiosira oestrupii 1t (ZLZ 41 5.49
~3.95-3.53 Ma, 5.5~39-35Ma) (ZkIEELTWD, 2O E FEHRND, Mikkirs
AR OTEENRE XL~ T T 5 &5 2 D, M/ IREIRE 2 A5 E T 5 2 LIXTE vy,

UbDZ Ehb, RlBOXETEL, FEHOIEEFERART T =23 G0 T0DH H0
DOEATEBIRF 2 FFE TX FERAIET —Z BMF 5TV RNZ &0, BROBLEND HIGEHR
O EIZET 5T =AML TN LA S D, BRI D K ILTEBO A -k
TERRV, KoT, HBUAIZIT D KINEEOBESAES 5 Z L3 By, EIXATREMED &
AP = VAV R4 AN

©  EARNIE — ks — A 0e e A A P A 22 LE BRI A 3 KL OVRIE KL S (Vh)
(5= - A, 1979)

M KB DS AT A RISV T, IAHEIEDY (2000) 12XV, 2.54+0.13 Ma (GEIUAD)
(SHEIED>, 2000) D K-Ar SEAMRE STV A, LacL, JRMEIED (2000) 1X[EEARNE DR
DA, 11.22£0.57Ma, 7.62+039Ma, 3.81£020Ma (T K-Ar (%) &\ 7=l
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B SR A2 R IEE b RE L 0D, 2o TRRNE] %, 11FE - A (1979) 1%
T oOHE & LT o,

X1, 2.540.13 Ma OFEMRGREHRBNLE BT OHEIZOWT, 798 - /AT (1968) 1%, F&ET
2 LTS 2 FT S ) O Atk & L Tund,

NS XY, ARG E I OHE 5 L O GREN H D LB 2 HILD,
UbDzZ b, BRNEO—ET, HUALOEEZ R EIEE SO TRY, FHUid
OIEENAE Y EH TH 2 ATReMEEH D b DD, RGBT BT OHUE /A3 L O
AN D D Z LoD, BRI B KRB OB CE /20, Ko T, BB S
KINEEBDJBIESFAET D Z E AL, EIXATREMEASE O & 1X 0 2 720,

@ FEFHERE—EE - GNRRE - EEEIEE RIS s - BEKRE R D) Bu) (BRA
1Z7>, 1955)

AIEDS (1955) (ZHATE, UiZEAEIT T EEREAANKT (et S D & DELHEndH 5,
FRAIEDS (1955) 13 TR (BEFTI®) | L DO RMEZ R L TWDR, TOMMUIHEE TE 720,
2L, EREHERSES (UGS) I& L A2HEFROEER L EET 5 &, ANEOAURITE
PRI M SSRTREMED B D

—77, UHEMATEIL, OO DIEEEEE BRI VX —IT (1985) OEREIZH
WIHLEZ LN, [FSURTIIZTEHHIIXSy S Tng, 61, JAHEE) (2000) 1E%45%
EHEE ORI T [RBARNE] & LT, 7.62+039Ma (£HIHEHE) o K-Ar FE0A R L
TWD, ZNHDOERIE, BAIEFH (1955) ORAREFEE LR,

U bz ennn, EE-GNREO ERESEET, BFPOBLS0s G I ES th~ g ko5 H,
IZEDHDOTHD Z L AR T DIERBHER TE 50, HHOMEX CEFIcBd 5 RENEES
LCWely, Fiz, FRIAET 4 2> DIRG I 2~ R REE b s ST 52, 4
RBUCFJEDNE L TWDZ EDND, FBIUFRLICBT B KIEEIOFELZHETcE /2, Ko T, &
PAIZ BT 2 KITERIOBIRENFET 5 T E NG, EFAMEEMERE W S 130 2 720,

® FHERE—EE - BNRE KR —TRE R (BY) (RAIEDy, 1955)

WMELECEEIL, HRAIF) (1955) 128D TERNHOEIAEHIIISENTFE T5&
DFHENH D, OWFELTIZL DS, BAIED (1955) 1% TN EEFi) | Lo RMZRL
THY, EHFEERBES (IUGS) IZ K 2HEFROMERLEERT D &, NEDOARILE
VARSI R SSATREMEN B D, 72721, ENE BT HFEMRBET — X 72 EITFED LR o7,

LbDZ E0h, EE—BNREOBIKCEEIE, OB S IR~ FE itk ofF#ic &
HH0THD ZEEARETHIEROHERTE 50, FHIET —Z 1355 TV7Rn=o, 5l
FZTHBT D KITFEBOFE LM CX 72V, Ko T, FUALICEIT 5 KIEEIOBIENSFET D
ZEMHABLD, FETTAREMED S EO & ITN R R,

©® FESHERE—EE - GNRE eI E — EEE — s - BERER AR X O
(Bm3) (BAIZD, 1955)

WEESUAREIL, ARARIEDY (1955) (Z3BWVT, TARSE 3V MEPE SRR 0O R B D = 8 |6 b
S5 EORHEHNHY, IMETEHENE FEA - A, 1954) O BB AR, [FSCEkIC
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BOWTHET I CK STV D, D2 0D, EEERSSEE (IUGS) (28 HHEFRO
HEREZET DL, NEORERHNIEIAA R SITREER S S, 72720, TNEEMT 48
RIPNET —H 72 EITERO Lo T,

UbDZ b, EE-GNRREORHESEO FHEIL, BRFOBLED b I3t~
MO LD HDTH D Z L ZRET HIERBMERTE LD, FRUET —ZIIFH TR
W2, RIS D KIITEEhOF A HEr & 7ev, Ko C, SHUALICIsT 2 kTS EhOE
FEBFAET D DG, FREREES SO E TN 2 720,

@ B —EE - GNRRE - EIAE — e s (RS - P - KBRS
ZE729) (Bm2) (BRBAIEDY, 1955)

WEEESUATEE, TR B NAMESLS Ch 5 | L ORtHENH By OIZiE Lied 918, RA
(F7> (1955) 1% TN (i) | EoRfEZ R L ClY, ERMER RIS UGS) 12X
LHEFROBFEREBEST D5 &, RNEORAIFNIHE AR STRER 85, 72721, i
T AT DHEAGET — & 72 E13ERO HiRhno T2,

UbDZ b, EE-GNRREOTRHESEOFHEIL, BFOBLED O It~
HOIEECL D HDTHD Z L AR T HERDMER TN, FRUET — X IIHF T
W2, IR IST D KRN O A A M & 72V, Ko C, SIS 2 kIS OB
FEDFAET D Z EDRA LD, F2IEATREMED GO & 1RV 2 720,

® FEfHERE—EE - GNRRE — EEILAE — TEE — B - BB A KOS
(Bml) (RAIZA> 1955)

WEEESUATEIL, RAIED (1955) (BT, [/IMETE SRR,/ IMESE O T ERE K A e
JBIAIS T2 &S, /MEPEEREE (A - HR, 1954) O FEEIRER SEIE, [FSCHkCE
WTHEITHE X SNTWYD, 2O Ldn, [EHEEERMAEE (IUGS) 12 &L HHEF RO
EREEBET DL, AEOIERENI ISR LS ATREED 8 5,

—75, AL EIRT RV — T (1985) OEEEfE (FWIrhHErih) (TS T52 &
M5, TERREFINZ DWW O FFRMARARIED (1955) EFEA Lewy,

U bz L, EE-GNREOTHESLSEO THEIL, OB DIt~ 5
HOIFENC L DD THDH Z L ZRET HIER MR T 50, HEOMEX TREFIZET 55
FEDEES L QR &, TS O RMEEFEANT 2HIET — 2 355N T 7Rne, F
PUACIZ 81T B KITEBI O A A CE 22, Lo T, FIUALICEIT 5 KIEE OB FES
HZEDHGD, ETIERREMESEW TN R 720,

©  b==VIE— ARSI LR E R E (Dh) (LA, 1980)

F—=< VI (1l 1980) 13, Attt & LTI ST D, ANEILERERE RS B
TR —T (1985) OBHERRRE WA, o FRE B G~ EHIgt) 722 ST
L, WIS PFH Xy ST D,

—75T, 1EE (1980) 12&% & b—=/JIEIRILE - A0 (1979) ORFIETHILSND & D
LD DD, QITRELIZ& 91T, RES IV METEORRERNE, Balkil (2002) (ZX VAL -
S (1998) F5 LU Yanagisawa & Akiba (1998)D Thalassiosira oestrupii 1tr (Z 3141 5.49~3.95-3.53
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Ma, 5.5~3.9-3.5Ma) TSN TCWND Z L DfiEOMIEICH7-0, ZD HAETH D405
JE KA g OIREIRFAY, EArEr) L R R DRt~ T Cd 5 AT I L=,
DO EMBLABIEKIEETE &[RRI, MK E OTEEIREAIC OV T, fEFTH~S08T
HTHDEBZ 0N, BERIEEIRZRET D2 LIXTER, 7ok, h—<Ul Il T
FARGE T — 2 I3 STy,

UEDZ Emd, h—</VIBOKGIIEL, BHOMEX TR 2 RN L
BHT, OO RMEIAHT 2 HEUOFET — iﬁ%hf%ﬁht%,%@ﬁkkf
B KITEEOF A MBI C X720, Ko T, FHIUALITIST 2 KINSENOBRIENFAET 5 2 &0
52y, FTITATREMES EO STV 2 R0,

© RBARNE - A5 EH AP RIS A3 L OV LR (Vh) (L&, 1980)

@ITRE L= L D1, BARNEO—HT, FUALOTEB 2~ UIEES O TR Y, H

FEOTHFENFE S tHﬁF@“C & % AIREMEIE S 5 b DD, RGBT ORE /31 ds & OS5y
(SRR DD T & D, HIUFIZIIT D KITFEIOAHEZ HEr TE 72V, Ko T FIURIZERT
D KITEBIDOIBIREDES D 2 LA DD, E7FT R @ TR 720,

@D FEPHERE— ) B — s — s (Ry)  GRIERIED>,  1952)

é% MR L A R D EATIZ 30 Uy TS =% ) ICXA SN THDH b 00, ZhikdE
IHIE - EADPHER SN2 D, BACAIEEIRE 2 R E 2 2 E RN TER, 2B,
%% CEEZ DA D, R EIRT L —IT (1985) OASPIREE - Adts (B
NEFE) 72 EITHY T2 2 L3R B 23, AGRIET — 2133880 b7y,

P bz Lond, HEIBBEOFRECET, 7Ty (1952) 12X DRHRX 06 Fugiiit~
FHTHEOTEE) T 5 FIREMEDOHDR S, TEBIRFORFEICE T 57— P TE LT, 4
REET —F B LN TR, FBIUFLICRT 2 KIEEIOFEAHKr X vy, ko,
EIURIC BT B KITEBIDBRE DM EAET B Z LA 575, EIEREMEDN E WV & 1TV 2 720,

==

(25 FEPHHUEHVE X, CEPHPEEE IR L —IT, 1985) b, KIHEZIERL LRV H D
FIUACDIEEZ A E TERVKEGE & LT, 3 DOHE - SRZHIH L7 (X14.2-10),
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4210 FEFBUENERIC K SMERRF (Z0MO XA
BEEEEERI AF—T (1985) LU —ERIEL, TORA DT ETotzs KXFSLUHFIFHL L
=8 - BARICHET S, 48, SERBLATIIIRS SAHME - BARICONTIE, BEEOFHTHN &
MNALMNERL L, FRAEDREICEDHLEMNo1=,

FHE - SEROTFEIRFINZSOWNT, PITD B oia1To7,

©@ WHERAE—ARRlE (Da-N) (EREERE AR /L X —T, 1985)
©® FEAE-SARLIPEEKILAESS (Ta-N) (BRIPERE EIRT VX —IT, 1985)

WEEER ROV —)T (1985) (LU, BERRRET, FERSEORODE - BEE AR,
VA - WEREE L L, QOAFEZILSEE L OO0 G ARZIISEKIIAREEELZED &
INTWD, FORFREREIZOWT, THEBbADBIE, D. Seminaev.f.-D. Kamtshatica %5 ° 12
KL I H, BEFH*ORREMEDN B 2208, ARIOKETCIERCIERW, X, T bannid, &
Pt v< &% 1.65 Ma LD ITEWZ LAV REND, LUk 2 BOILAEEICE TN 5
25, AT —ISIRZEOWIEICR <, fEg~Egit B35 L HEE S D) LREnT
W5, 72k, QO FilknG, BARIZED (1955) O WaE - KImkiass - a2l )

10 FKHE (1983) O D. seminae v. fossilis-D. kamtschatica 177 (3.2~2.4Ma) 1ZxtHE LT3,
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IR EITHY T 5 LB Z B, ZOEEIEINRIC R STTRENAH S 413 (1) BH),

Eie, FRREE, [FORMREL NEAICEY WYL, BANCRET 20Me5) L3l
Hd 5, BRBRBORMRIZONWTIE, HEZOIRDOI IV MENSOAFLHAHET, B H AN
WOPEIL - KEESFE, X, AHBECILEE OO RANE, AFFHOERIRE i & %t AT
FEL DS, ZHE Y RRITRERT I A BT I+ A% ATREE S 5 | GERSPESEE = L
X—JT, 1985) LA B —HT, RN FROAIRLIIEOT 1 var b Ty 7 ERIT
6.5+0.6 Ma Th 5, HEbam o3t~z 2 L B2 oind ), TERbao
BEEIE, D. Kamtshatica %5 'V (ZXIHE S, SEFTHATHICHY 3% | GRFGEEEGIRT L F—
JT, 1985) 72L&, RHROBEITIRD B D,

ULEDZ Lok, FHEREOARLEZIEETR UG AL S BRI REE T, FRREROB
RPN S BIUALOTEEN A S M T 2 FTREME A IR T 57 — 2 b 5 DO, — 5T kg &
DEHRN DREFTILIRTOTEB D AIREME AR T 57 — 2 b b v, IR 2 K IUTEB DA
ZHICE 2, Ko, HIUAICRT B KITEBIORBIENFAET 5 2 L3I B2y, £ ATRE
PEDSE N & 1TV Z 720,

SRR - LA ERGIERES (Hy-Yo) (BAIZA>, 11955)

HREPEEA IR X —IT (1985) 12 LU, SBISAREITIEHICHE - BES D AR H 1,
O RIZHRRI IV MEDS, S BITHR MIT, MRS BRGS0 0T % LRty & 5,
@, GIZFELT=E 91T, ZORRGREIZOWTIENSH 0, i~ Hr O aEEM1 H 5,

VUbEDZ E0G, RN ORGHIES, FHIROTERN Y 5 W) T 5 FTREME S B E T
TRV, ZOHA LE T AR TR EE S O TR Y, HBUALIZIST 2 K ILTE
ORI CE 720, Lo T, FIRICBIT D KUTEEOBRENGET 52 LR, £
TAXATHEMEDS E Y & 1T 2 20,

7k, = A ISR S5 T D HUE - S RIT R bR T,

) nFEEINARESE

WO K R RR LT STk E LC, NREEOIEARR (5 00 1) FHAl (M R TR,
1995) 38T HIVD, ASTERTIE, REREATISROMNTRERIC X 0, FHEROVEEHE 2 [ i
BRIk S, HENEMORHE, AR QY8R ARR O ORGETLT (g kel
VIIs J& L VIls JED 2 J& | 1Ky Uiz Efta ST (X 4.2-11), STRFAETSHIX )5 30 km LA
WIS 2 KGEHE LT, 2 47T, RS Tng (M 4.2-12),

1 FKZE (1983) @ D. kamtschatica Hy (6.0~3.2Ma) (ZxfHEL T2,
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4211 BFOBOEARICESERF (LFEBEO XA
BERERKEBE (1995) &Y—EMREL, TORA DU T &Tof. AXFIFR 4.2-12 [TRY KEEEHEIC
EE RGN
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BLRRFKIEER (1995) [THEDE/ER, ER& LT MHIERS 1)L (EEERE) | (ELIER) SEU0 17
TR FEILAME (EEEEED hERREES T2, EEEEAKERRFITM7000 ) —X ((—
B BAKBRGRER 52021006 5) #EM)] #EA, BEOEFRRRIBRKBHSHT IEEMTET
SHILT—42 (M7009 ALEETELR) ((—8) BAKEIHRAIRE 2021006 5) 1 ZAVTHER (EFREORMIE
(£50m), MERFTHRRE (ELHEER (TRRET—42)] ELXEE) ITE3<,
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ey i L IO R RS O TR BN D VIs Bi, [HFENREEE T, ERICET -
HCIRWER 2T &S, TR O KIS ) ISR ST D28, £ OBEIARIULZ2 Y,
Fo, FRUET —ZIIRENTE LT, 1FOOIRIZBNTH Y72 5700,

FRBEHIRS5 ILEA 10 km A O KEEMIINE CRO B D Vs B, [HEYRERE T, ERICE
to B THOEE 277 & &, TEEFT O S o LIt S5 ) Lfian s,
5T, ViIs HEFRERFZIE, TEE-RELOIE MR T Cholo L& 2 b, KHADKILTEE)C
L OVIs AR Lz LS T2 H00, ZORMEMRILI, 7, FHGIET —X13r
SNTELT, F0O3TIZBNTH LS 5720,

UbEDZ b, Vs JEd LOVIs @l e i, FAEEERAHI T & 2FERHIET — 2 0555
TN & b, SRR SISOV TE ORI SRR CE 720 e ®d, FHBITREICE
J 2 KITEEOA A HE CE 72\, Lo T, FUALZISIT 2 KINEROBIENfFHET 5 Z & 38
By, EIITATREMEA B STV R R,

£, EFPEEHTEEHER ) (R - A, 2023) T, DRIEEEIX Vm &8, Vp EICK
Sy LTz LRESITEY, ZAUDA T [EES AR/ 85| & Sd Bs @bkl
EDTREMEN S HHIE « HRE LTRAENTWD (X 42-13), SCHREHASOH S HIX OVE R S
30km LINIZOMT 5 26 OME - AR, 5 pEr TR C& 5 (X 4.2-14),

R Al
Eusk Q
e | P2 Vp
e

chs it M Vm

~ R Bs Bs

4213 HBEAFESMOsENERICESBF (AFBE0ONBELE)
R4S - Bk (2023) K YU—BMRMRL, TORA DT EITozc AXFIER 4.2-14 (TR KRELHICHEST
%)0
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[+ - {E% (2023) IZEDEER, EEE LT M7 O7M : FREIAMME (EE3E L IERRIERS T —
5, BEIFEAKBIFEREITM7000 > —X ((—B) BAKBIBSRR % 2021006 5) &fEM) | £,
BEOFRERIBAKBREFET DR T O2)LT7—4 (M7009 JtEEREE) ((—8) BAKEHS
B8 2021006 5) 1 ZRAVWTER (FFRROMIEE50m) . MERFMITERE IELHEER TRRET—
7)1 (BE3EH) (&<, BPDiEs (fE - 5HELE) [2OVWTIIUTESE.

e+ efhoeEmER) (R - kB 2003) &Y, Bs: BEER—KHEE HIEEE Vm: VmE—
ZILE, LZRE Vp: VpBE-RILUE ZRE
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Bs BEIINEASENS RIS & STl Y, TSR G~ o > RIROIEZRER fil
BT RWGEIIFRATEO TR L Lz Ltdn’d 5, WEKONEITIE LRAGESE, HErE
EH ESNTWAR, ZOMOERNRL, ZOWTNTHILI0EHWT 5 Z LixT&E AR, #
B FE R O A TR T 2 BT, TREFHEE O v KRB &£ Cilife L, FEPHEEIC AT 5k
HEEFRITKRILE CE 2 LHEE S DD, FERERFET 5 2 EBHERZR W0, RS & L)
DTN DD, £, FEMEHTT, bk Ui BTSSR (1995) (RSN D Vs JE &5y
BN —58, B2 HEITPMERCE 5, Vs B (U BERETKEEES, 1995) (% TREFHE* ) & Hme
DOKINEEIZR S D | RS TEY, FBIRKISIER) L7- et 2 B E TE RV, 72720, F4K
HIET —Z IO T ORI W T H I S TR 5T, Bs BOMIZRFE 2 52325 2
EIETEAR,

U bz Eovb, Bs BIXKILEEHETH DB ENTIH L, FHET —4 H561 TR
D, RIS DK ITEE O A HE CE 720, Lo C, BIURICHITS KILTEEOEIE) T
ET2ZEMNELY, FITa el mOn &Iz 7220,

FEPHIFYRIZ A3 2 Vm 8IS, TREFHID GACALPE~K 25km 98 0 (92 kil) 2L, 2ok
IOFRUTAHATH LD, ZOMEHMOILPIER FICAET 208dE L 8.11Ma) &R K<
ITWD Z ehh, BHREitoITH D EHEE L] LIS TWD, KW o, P2 JE
BLOQEIZELN TV AT IHEGE TE 508 (X74.2-15), P2 &1 XN Q J@ OHEFEREI L& Uk
DFREMEZ 2, Vm JEDTERRHIIZ DWW T S IUA LD B E W 5 2 LIXTE vy,
F72, FRPET — X IIF O TNz, BIREZEEHREZA S NS5 2 SIXTE 2R,

Kamui Spur

Two-way travel time in sec.

42-15 RGN SHEAFEALAHEEMT S REHTE (EFT - {8 2023)

PEDZ LD, Vm OIS E 12 L 0 BT & O IR STV D3, %3% Vm
JETHIE SNTAERIET — 236N TE LT, BAFABLE I, FlUtdo ettt aie s
BZDHIENTED, LoT, BIRIZET B KINEBIOBENTFIEST 5 Z LGN, E213A]
REMEDREW STV 72N E DD, ZDORREMEZ SERICHET H Z EILTE 20,

PR PNHEREIC 562 Vp JBIE, T/KIZE 300 m OEAE 10 km FEEE O P4 | AEHE) L /-5 A& -0 25
kil AL TR (X 42-16), TKILOEMITIZZ OXILMERRTE (VpJE) & P& &2l
H72BRIC R Z 2 Z 8 ) &, PLIEA M5 THS6 His (X 4.2-14) 12BWT 12 IlafAlE &
KPR EDE B, FOHOZL AT 4.14Ma OFEREZ RS Z LG, TRIIEETHO kL & He
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BAENL-V

EIND] LORHEHNH D,

Two-way travel time in sec.

PAE

R,

B 4.2-16 MERNHEE ZTORAICEA S KILAKZETT S REMTE (EF - £ 2023)

F7-, Pl EITFENE £ Tl I 2 W AMEGEERR L TV A Z enn, [GHEBIIEG) R U
DKILMEDHERE NS 72 D RN B 2 bivs ] LBt L TnD, 72720, Zb o RMHTH <
FETHETH D, BIEFET IO OKITEBIO IR /2 R & FiH 2 5025 Z LIXTE el

7%, AuRETE ) (2015, 2016) 1%, [ - £ (2023) 239 Vp @D oAflka Je b 8 —fd~ ity
5= ALOHBIZ Xy LTy FRBUCDOWTE R D /2 R L TN D,

UEDZ b, Vp BOIEAUREITEZIC L 0 At & O RS RSITH D25, Mi% Vp
JETHIE SN TAARRET — 2336wy, KoT, BN ET D KILTEBI OB FIE
THZENEALY, ERIFTREENE N LTV ARN—FHT, ZORREEEZERICHETDHI LD
TRV,

423 BAE - A&k

ATH T, TR SHIX O TEUR ) b Ikt eda 15 km DINIZ O M SBENE, Sk, SR,
T 4 — X B RO A REEIES B, 5 50 1 MUERKINE GRERIEDN, 1952 ARAIEDS, 1955 ; (L) -
A 1979 5 1LjF, 1980) OREFHHUBHIEY  GEPGHEEE BIRTLX—)T, 1985), =t =k
HEHVERK G L — e S BHRIE, 1987) IS\ T E B2 B L, S5bi, fE5
SCER (gt - L, 1954 ; (LF: - FEPHEFZ V—", 1979 ; Yamagishi, 1981 ; AL#EEE /), 2016) 7>
LENE, Bk WacBAT 2 REfH L, FRREEZHER T2 2812k, (1) Huid
DENE - Ak, 2) BARFHIRHLINTRWENS - Sk (3) FHUALE Y RIOEETH 5 Z &
DO E NS - AR LT, 725, STRIZHEW T, B K VRIS ST s
FEEIZOWTE, FBIUALOTEEN TRV ER LN TH D L, BEIZIZE DR,

(1) SFmEICDEAS - Alk
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20

JLMEE ST A ORI AR S
GIE MLV

SCHRFRAS RS HIX 33 1 OV O JEI e 2 33\ C, R M X GapspE 4 IR R L —/T,
1985) IZHADE B NG - ENRO/3A0 Z PR U752, SBIUACOIEENCSE 5 & D TH 2 AR &,
BAE - B 1 ARG bive (% 4.2-17), X 4.2-17 1R TR SRAHIX N O, THIN) 1
W) T AR (Da) OFEIRTH Y, HVERE EMICEAT S & &, ARAARZL
END 2940.6 Ma D2 FT A4 12 AVREINTND,

P EDZ &0, THNIIHFFRIZOAT DE0K) 1T, S22 EET 5 & EiaEFE O I OTE
FO ATHEMEN T E TE RV IIEEIVE S TWD Z L, HIUAITIIT D K ILITEE D EREA
FHET D AREMDS E N E WV D,

I 1

4217 TEFBEERIC L SFEEEOEAE - BRODME L VERAERE
BREAEREERT RILF—T (1985) ITEDE/ERL HE & L TIHIER S 1 )L (ZRERE S L MERER) |
(E:hiEhe) M. HERMTERNT (ELRERR (TREET—4) ) ELX84) T&£5<, BP
DEES (HE - BRREE) [TOVWTIKUTESE,
1 TTEFIEhE R 1/50,000) CEEERXEERITRILY—T, 1985) &Y, Da: EAFE—HRAEZRIE

723, 5 570 1 HHEMNER LU=t = Ml BB, (55 STRROTE R DU T IR RS
EATTD, FVGRLOKIRENI E O BN S « SRR bivieino7e,

2) BEARENHALMNTHVEAE - Ak

2 EghelY, [REFTEMR] LEHINTWOAD, DLar FTER, LI, 25 K-Ar OB O FREM B
5,

63



ALHEE AR ENA SO AR
BAEL VS

1 ZZTE, S 0 1 EKEIZHO X, STERAES S HIX FS L OV OJE DI 51T 5 B
2 HADEAOL TR WEBNE « EROODAAZFEEIL L T-, ZOREREZX 42-18 (TR,

mﬁQ’Aa

v Aa’ = 7 Abg

7
izt ¥ VAh 3,
““‘-1'\_ e _‘,_-’!\‘% ‘ Aah / f "
{\5 gp il .\l\-w-.tf\\'\:g | )
y mEm w4
i e

O Bdad
Das. H'Bd #
S ba ,/"/

HGd

¢
#Ea‘ﬁh‘{/ij W‘;

10 km / K T 7

1 2 W3 4 MERMITHRR NS 15kmD FEE

42-18 EARHNRALMNTLEVWEAS - BIROAF (5 BHD 1 thEENE)
1:WLE - BF (1979), 2: BAIFH (1955), 3: WLFE (1980), 4 : WEEIFH, (1952) IZEDEERK. EX
E LT MhIER2 1)L (EEREARSLMENER) ) (EXLthiER) 6. #ERAMTERRE TELBER
] TERRET—4) ] (BXXEE) (TEDL,, RbDits (HfE - AL LE) [TOVLTIIUTESE,
1:5 A5HM 1 HhERE [RAEICEE] (UE - BHF, 1979) &Y, Qp: BEBEE, Rs: REESRK,
10 Bd: ZRESD
11 2:57F501HhERE MHFESLUCIREKE] GRRIFH, 1955) &Y, mD : Bk - #HEIxE, Aah: Bk -
12 WERRIE Aa: S5k - E@ERRILE, Ah: Bk - ARESFEARARZILE Abg: Bk - BER - AR
13 AHERILE Pg: Bk - AEHE
14 3:5F701thERE M#HEA] (UFE, 1980) &Y, Bd: KREEIK Ad: EERILAESNK Gd: fEmEE
15 #&%, Gp: EERNEHE, Da: ARBERZRILEEIR Ba: XREERIUASENK
16 4:5FB701HERIE 53] GIkEN, 1952) &Y, Ga: BUEEASLE - s, ARE, Dq: BitE
17  ASHE - BERE P: BREBASE - AERRIAE Pq: BUEBEASE - AEMSE, Ah: RILEESK -
18  ARBRLUE Aa: RILEEED - TEBELaRLUE
19
20 ZDHH, ERFHAEXISHIX NI T 2 BN - AIROBE ARSI OWTIE, BUF Ot &
21 %,

O 0 3 &N »n b
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H5,

AHEE R E AT SO S
BAEL VS

APEEE (Qp) (L= - A, 1979) 1%, THRNJIFREEl s N7 A R & LCREL ), THERd
EHE RERD : A SR RIE (D - PETIRRNE) &I NW TR ORTE TR
L] EENTWDER, ZOELOEHRNRL, BARBIZI LI TE 720,

< W AH (1979) (IR d Zilaalk Bd) 13X, T FITREOLRICA LIS
HOT, EF)IE EET ) OREEIKELZ BN EIRTH D) LINTHDR, =
DIFNOIERP 2L, BEARAZI SN TE 220,

RARIEDY (1955) \RENDAFEEE (Pg) 1L, [AaEOB ARSI TSI SE 2B VT
HZEMD, BN E Z 2 bd ) LOEN DD, BARIF) (1955) TIRERNE
ZAERTHEEY & LT A2, [EEHVERSES (IUGS) 12X H2HEFEROFERELZET
LL, BRI S N Thauy,

i (1980) OEEZIEANR (AD) 1%, EE S HFIE (P 2 BuCcns 2 en
BN DN, ZOIEDOIEERN R, BARSIZ LN TE 220y,

Laalk Bd) (g, 1980) 1%, s - A3 (1979) TRENDbOESmIERET 5 b
DObHHY, RS TEFIIE @R ) 28 <) LS TWD 2, Z0iEnofg
W7e <, BARRAH OGN TE 0,

APIaAEZIEEIR (Da) (L5, 1980) (22 Cidk, I FHC ME 1km, #EE 2km
VLK D35A L, [ZOEMRIINW FI0C, RO HF)IE G Pt S/
PO 7 Nkt fg (iR i) S OBRSUTEICEA L T\ ERHEN TV 5,
728, FREEALFICOIER m ObLONSHL, [h7 ke (R i) 280
W5 EDTEED, WTIUE BEARIIB 2N TE AR,

(7, ST GOSN IS D BN - BIRO BRI SN T, BUFOREHED

e - A (1979) (ORENDFERCEER Rs) 1%, TRBRANE L : ) oMl aa
HRIIEZ ARRICERN TS ] EENTWDD, WREEEAERT 2L —T (1985)
DFERROALIE AT DU CIT T2 FIET — 212k b &, 31615 Ma DY/
FT A SivCi Y, BARBAOMIRICF ENRE L TND, Lo T, BEARENI S
TR,

AT (1955) 1RENHMPIRE (mD) 1%, [ZOBEARSIPEESR SR G =i
*) HEFEMR LHEEEN D) ERENTVDD, ZDIENDIERI 2L, EAFIIH ST
[

MEAZEI LS (Aah) « 5K - SHEEAZEILES (Aa) « AR - AEEaARIAL LS (Ah) - &
Ak - BERE - AP 2IrE (Abg) (BBRAIZDY, 1955) 13, 221 A B ENROE RS L 5
NEL BEFTI) E2DND ] & SNTWD, ZOEFNOERITRL, ERIERES
(IUGS) 1Tk D HEFROBERLZET D & BARSIII 522 Thuy,

i (1980) (R s 2fEmliks (Gd) - (ERPIEES (Gp) 1&, TR/ /NINEEEIK S
BLOW T MEEOTEE Rt WinbHEth) 28X, b—vllEicsisbil
L] EENTWD, MiE»DIE, Mg B o mPIA AR LS E LA EES S B
IWCWDH D LFATIND, M=~V oA PAa L LS E K LA EYE OTERIR
1%, 422 2) QIR LI X D ITRET I~ CTh 5 LB 2 b, ZiUulEbiv o BRI
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7 (Gd) - FERPIRBES  (Gp) (22DWWTh, JBAPRZ I AR LIRS OTREN - K S el REM: &
BETERU,

VbEBEZIEEIR Ba) (L, 1980) 1%, [h7 MAFLEEO FEEEENTWS ] &R
ENTWVDR, ZOIFENOERN L, BRI S TARYY,

FREZD (1952) (RSN DAEBES (Pq) - AEKGRENS (P) - A5PIRE (D) - BRI,
ARE (Ga) LW o lmEEMEAEHOEARSIC OV T, TEARENL, KIENTEOLND
FRY TlL, #afEE i EINREOEZILELE (g Bré Al KILME AR GE T L
OB N EREESND | EHANRS D, 72720, ZOIELDOIEHRNRL, M2 B AR
XA 5 Treuy,

ZEEER—AARICE (Ah) GEEEIEDS, 1952) 1%, MZIEEEEIRCIE, BB
B A0y, BT LB LN TRV ONRH Y |, THREBERBEROHREEZE L 1
HERBDD) LRED DD, ZOIFNOEERITR, BARZH BN TER,
LA E AR — a2 e (Aa) GIEEIEDY, 1952) 1o\ T, TREEILILF ok
FEHHEIZIE, PN REOESEEO B2 B ERN S 5] Lt 503, Z0IEno
e <, BARHIT 52Ty,

VIEDZ Epne, 554550 | HERINE GFEIED, 1952 ; ARAIEDS, 1955 ; (LF - A, 1979 ; 1
B, 1980) 2Bt S EIRICOWTIE, BB AR E T& HERAIET — # OGN
BHITWRNZ E0h, FIURIZIIT D KITEEOA A | CX vy, Lo C, HhkdlT
B KINEBIOIEIREDMFIES 5 2 E DG ETIT TR E S 1T 2 720,

7o, BPHUSHER (BpsiEES EIRT L X —IT, 1985) 36 LU=t = Mg B E iR Cér

TRVF B PATERERE, 1987) (ZHOE, STRGHADG G FS KOV O #2361 5 BN
S ENTIRWENE « SR MR LT, ZOMREZM 42-19 17T,
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FEFHUT e,
i Ry
Vine
D%R cgi
B/ = Y
J DaL <An
o i EEE‘T;?LU o 3
SEA Dl 4 (/An 0
\1 An- FRERH Qo8 /i@,?gm D.a\‘. 3
= AN
b /L)1 ‘ff N ‘ )
: \\ E}-Qp ! Bs® @d Bs
~BbS Q
Da~ “§:Qp HP !
e :
f
g{@p ?Q Qd 54
- Qd { )
Q‘d Qp £ s i
1
(AN ;.;EF
N Ane !{An e i
* Bt = 3
V' 18 N
10 km . Yy B
: ;;/"_ J’;‘T
1 I 2 HERFITERAN S 15kmDFEH

X 4.2-19 BEARABALHTHVEAS - BROSH FEFHhEitERIES & U=+ o thigithE

HhE D)

1 BREEEELEEBRIRILE—T (1985), 2 : T RILX—ERIRME (1087) ITEDEER, ERELT
MHIERS 4 )L (EERARS S MERER) | (Bl #E/R, AERNATERRIE TELHUEER (T

BRigT—4) 1 (A1Rk@EE) (CED<, HhNDFEES MifE - HALLLE) [COVWTIEUTESE,

1 : TFEFHhishE ] 1/50,000) GEEEEEAERIRILY—IT, 1985) &Y, Qp: EARLE - AENAE, Qd:

=

BEAE

% - AERRE Bs: BEAEHE - XA An: EAEH - RIUE, Da: EAEHE - BRZRILAE, Ry:

BEASE - s
2 : Tt i B TR 1/100,000) BT RILX—#HARAFEME 1987) &£V, Bt: EASHE - KRE,
HHLRE, An: EEERILE

ZDHh, SCHRHERGHIXPIZ AT 2 BN « BIROBEANRIZOWTIE, LUFORH#EZ S

Do

¥R (Qp) 1IHEEOHIKICE AL TR Y, WpEEEEERT L —T (1985) 1ZLh
X, b~ VIO B AEL [BEIE UCRERA, MRAaNA LN, & ERE L
(iR « AT 280 Cng ) ERiah, MR BE ST NEFIIRE (R
) A B, PRSI A O E AT OV D RS TW D, HTEX
DHIE, SUBRFHIASH G R BCH O W O (LT, EHRREICE DN DT D35t
b, 72720, FET — 2 2 EOERITR L, BEARIIAL TR,

AR LE (Da) 1o R Tl /RIS L, I RO b ok RAE 235/
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BIRT, BB R (R - BT Oa R L LM TV S ] &R TV D,
VWIS T 2 b ok, TEFIIRRE @R Pt L E8eiE i - b
i) ZE AL —FEESOEIR] & SNTWD, FERIZATEBIRFEIC B+ AT <,
BRI ST,

FHRCE Ry) (ZOWTCHE, P8 /RS L, TEFIRE @R Pt 2 8<
LI —FIE 710 O BERHTECE AR T, ZEIIZIT TR LS TWDER, ZTDIEN0
HII7e <, BARBIHA L TR,

ZRA Bs) 1%, IR LTRY, mpEEEE AR LX—/T (1985) 12 Xiud,
FAPERE B (RD - At 28 </INEIRCEREIZSH ] L O d 5,
ZIE (An) (330 V)IREIC 070 L, @paEEE @R R X —7 (1985) T, THFE
B (R AurhETn), EFIRE (R - PR 2 B SOk T, Y
Fi & UCRIEA, MRER, HREAaNR OGNS SN TV E e, —HOERIE,
HIRBREAE < b O EHERDHITHAEIN DS, W BENRIET =4 72 EOEH72
<, BAFRIEB ST,

(27>, SCRRTRAAT X OSN3 AT D2 BN < RO BRI OV T, LUF OREHDS

PR B R LX—IT (1985) (e s a#biiks (Qd) 1, —#oskTcyia
> FT A4X 142208 Ma (@)IIH) 23S 50 CER Y, SBIUALLARIOIEENZ S BEASETH
HZEBHLENTHD EROENDLHLOLHD @423/ Q) ), 72721, TRLSNOER
[ZOWTIE, BARZISNITE DR, 728, /INA~EE OEA) S 425 K-Ar
FR 222511 Ma DEBNTWDDY,  SEEAFERBTEMEIZ OV T THYERRE & W ofE RS
S, FIRAREE & ST, MEROEEEOBHRIZOWTISHOBMNALETHS I |
EBRINTND, 57T, /NA~ES OERITFHHOFREMIHF LN TND HOD,
FEAGHIEE & BFOEHRNFIE LTS Z &0 B E AR S TRVWE NS - SRS
WHZ EE LT,

A%BEs (Qp) GEREFEFEA AR RLX—IT, 1985) 1L, &I T HAKBEEICE
WT TK-Ar EIC X 2FIE T, 7911.0 Ma BMEON T EEORETELHIESNT
WHHDEZZ OS] LFLHEAH Y, FBIURLAATOIEENCE S BASE TH D Z E BB
ThdHERDOOLNDLLDOLHLN (423 3) ), ZDIFOAAUZ I TUITAFRHE
T2, BARBNTA LTV,

WRCE Ry) GEPEEEAEIRTRLX—FT, 1985) 1%, FEPHFRT BREOEFRIZBNT,
31.6+1.5 Ma @ /b2 FT FAGHEMED S HTWD SO0, JIE L7- L3 Ok -4
RIT 43~17Ma OB THEIZIZH X, Db alfimno vy oy L b O TRWEDE
HbdHD, SOHITKRERIE, E - A (1979) OMECEERIHY TS50 EE2 B,
i - AF (1979) TiE TRARWNIE (R « Foiitt) o APIA a2 Lis 2 SRR B
TW5] LOFENH Y, BARFOMIRICTENEL D, LoT, BARNIA ST
A%

HHERIEE (Da) BROLZRSE Bs) (EREFEELEERT— /LT —/T, 1985) 1, BALH
& L ORI ZOWTHIANRH D HOD, FORE 2T X A ERITA0,
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2 (An) GEPEEEEBREET RLX—IT, 1985) 1L, ANENICSET D EIRCOWTIE,
DR EE L AR O b o L b, AELEEIL, SefEEEZZIT T &, 8
POt DVEEN & e D IFHR1 B2 DD, BARSZFEICRE CE MRy, £/,
ZDIFEDOHIBRIC AT AL (An) 1IZOWT S, BEA L7-HE & OBMREIC W TEH
DHHDD, FORHZRIE TE HIFHRITR,

oL X — R EPIRME (1987) IR EN5 Ll Mk Lia By - WA Z 1S (An)
L, BARZRRE CE AR I TR,

LEDZ LG, FEPHITHVE (ERGPFEEA AR /L — T, 1985) 3 X U=1 = HulgHhiEh
HUERRIX G L X — A BATEHERE, 1987) 22O SHTEIRICHOW T, B 2458 T
X DERET — 2 L@ DIE RIS DIV TR0, SB35 K L TEB) 0O A7 -y ©
W, LoT, BIUAITRT DKITEBIOBIRENIFAET D Z & 30 B ASE TUEmTREME S Em O &1
AV RA4AN

S BT, ERISCIRZ FHAS U 7RG, g9 - 50 (1954), (L BEPHEW 27 v—7" (1979), Yamagishi

(1981), JtHEEE ] (2016) (ZHNT, TR ST SOV OO HBRO B - EARIZBE 3
Hitanimo b (X 4.2-20),
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[0 %ith - 50 (1954) I deimEE S (2016)

L R -EARSIL-7(1979) | #mEARAITEREM S 15kmO
I Yamagishi(1981) C MEAMOEREDLN S 30kmOFEE

4220 ZOMOXEIZTREINDEASE - BIROH
it - D (1954), WUF - EAEMIIL—T (1979) ommmmse, Yamagishi(1981), JL#EEEH (2016) I
HOEMER, #RE LT MERS 1)L (EFERRS S MERER) | (BLtiEk) 26/, BE0%ERE
RIEBARKBHRERT DEEMBE T2 /ILT—4 (M7009 JtEEFRS) ((—Bf) BAKBIHEAEE 2021006
B)1 #RAVTHER (FFRBOEHREOMMRIE 10m, FHEORIRIL 50m) . MERMITHRAE ELHiEE
] THRET—4)] (BLXE%) 2D,
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WFIBENAET —Z OG22, LUFIS, B3RO O AR,

Yamagishi (1981)1Z & % &, SCHRAHAS RS IX ORFHS & ALkl < Rhyolitic dyke GAERCA AR ,
Dacitic dyke (A& (LEANRK), Basaltic dyke (ZEUEANR) D4 - BIEI VRS NTH DR
(4 42-21), BARARFE CTE HHEHRITR,

5 km

[ Rholitic dyke " |Dacitic dyke " IPyroxene andesitic dyke["" Basaltic dyke| ' Gabbro

- 4.2-21 Yarjgishi (1981)[=REh B EAk
Yamagishi (1981)IZ ’J‘%ﬂiﬁk‘o AR E LT NhiEEs ()L (ERERRE S MERER) ] (BLitEk) %
HIERR (TBRRET—4)) (EXZEE) 2ED<,

(s - FEPHARSZ v—"" (1979) 12X W /R SIDFEM SR RO X L 5 &, 3
BRI Gt X O RS A P A L LS B RO AR ST D (K 4.2-22), Th—
~WIEDOARAARZNEEDONA Ty T AXA N EREETHY, ZZRFHO L O
CHEESILA ] LS TWAD, h—<UIBOERIREEIZ OV T S S5 TIHRW,
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L] AREEERILESENR

4222 | ~EREHS IL—T (1#) (=R EHR
WiE - BRETHS IL—T (1979) o DEERL, ERE LT MIERE 1)L (EERRB LI UME
FMEX) | (ELHhIER) Z=EHA T TEX#IEESR (THREET—4%)] (ELE4E) (TED
<,

AN W AW N =

[o IR

10
11

12
13

Bt « P (1954) 12 KD RS AMENVEMBEHERNC LD &, SORFHASRI G N O B
FATZNT T, Ao, e, MR XiEOIRE DT 5 2 E ARSI FLT
R CRBHTLVY & &3, ZDOREICEHRT D & SN DIR
b o hbe & AR ST D, ASCHKIE 2009 FFLARINICFIT SN2 DO TH
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5 km

T RbE T HaxRs T axdEs

4.2-23 %Gt - B0 (1954) ITRENBARE
Fith - B0 (1954) [TEDEMER, ERE LT NIERS 1)L EHERRE S MERER) | (B i)
ZEA. MERMTERAE EERERR (TERRET—4)) (EL3E4) T&£5<,

A7) (2016) TiX, FUBIRTAOPEGIIC, e —fefEgritti gk sz &+ 28 A
EVIDARDIRITHN RSN TN D, 72721, AEEE) (2015) OMiEx b T, #M
FCRHE ST & L ORINTERY, BARDRMIVRINTWD, KENET, fEFri~aiH]
FHHICHERE L - L SND VIBICEALTEY, ZoOiEEEE I 2 EtenlietEnid 5
D, FEAGIE T — 2 (2B DI, 2 S ORBFXrOMHL s L CbiEEE ) (2015)
1%, R R IRA CRED BV A SO O, Mg & OABEEBIR, HERERE X O
INE— U DFHE BT TND,

LLEDZ Lons, ARG SR S BN - BRI OV T, BEARZRE TE 484K
HET — 2 RBEFOHERAF LN TORNZD, HIURIZET 2 KIFEIO A HRT T E 20,
FoT, BRI D KITEFBDIRIENFET D Z LB, ETTATREME SV &IV AR
Uy,

() FEELYRIDFHNTHS Z ENHALHILGEASE - Bl

5 350 1 HEMIEZ & LIZENE - BIROSAA I UTRER, HIUAROIEE T2 & 258
LENTHDHHDE LT, K 4224 IR TENE « BARDZED vz,

i (1980) IZRE D7 MkEREIE, AR THHHHICX S S Tns Z iz, TR
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1F7> (2000) (ZFBVNT, 10.0010.51 Ma, 9.77+10.52Ma, 6.98+0.38Ma @ K-Ar FEA0MFH TV D
Z LIS - EHAR LI TE D, 1UFE - FEPHEIRE L —7" (1979) ITESTIE, 1HEE
— N7 MKWEERE— THE—REEAEE (La) BXORRRE— 7 N kiaiE — e —FEE
NER Ma) (L5, 1980) 1E, B 7 MkiEERED [7 4 —X—LEZXONAREENER] it
WDV, 7 hkfgakE L RIRSOIEENC L 26 0 LT 2,
Dbz ent, 17 MAREETEDORIEBE NSRRI, 17 M kiaiE & ORRNII RS TR,

ERBEMED A PO A RT 2 D, FIURRL D ATOIEENIE Y BAETHD Z En
BHOEMNTHD RO LD,

4.2-24 FIHEDFEITHEW I EVHALNGEASE - BIkOSH (56 F5H 0 1 #hERIE)
1:1WUFE (1980) [CEDEERL, ERE LT MhERES 1)L (ERERRBS I WMERNER) | (BLiEkR)
fEA, HERNMTERRE ELHEEFR (TBRRET—4)] (BLXEE) &<, BhniEs (thE -5
KB E) 2OV TIXUTESHE,

1:5 AH0 1 HhERNE M#ER) (WE, 1980) &Y, La:ARB—HJ bPAREB-THE-REEAS
K, Ma:ARE—H7T FAREE—PHE-REEASK

72, BN GEPGEEE EIRT VX —IT, 1985) B L =t o Mg BRI Cor
TR —HRETHIEHNE, 1987) 20 LICENE - AIRODAAZBEEL LGRS0 OTEE) T2
WZEMALNTHDHDE LT, K 4225 IR TENE < SRR BT,

BNEE—AENFE (Qd) 13, SNFiE~SEE) I B ammd o8 v a s FT 44K 14.2
+0.8Ma 3 L UAKIA K-Ar 4% 11.1 2149 Ma 23, /INA~E EOBERN B 4AE K-Ar 48 22.2+1.1
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Ma MFHN TS, UL, 2 K-Ar 4K 2225 1.1 Ma 12 oW Tk THIVETRRE & W ORERA S5
, FRAGE 3N TRY, HEROGBEMEOEIRIZOW IS ROBRFNLETH A9 | &b
INTNWD, ZOLHIL, FRIEEE BFOBHRITIE L TNDZ Lnh, MERRIE)
RBENTINA~EE OEERT, BRI S TRVWE NS - Ak 423 Q) 28]) 1280 b 2
L& LT, £77, ARA K-Ar 848 111+ 149Ma (ICHOWTE TAr OGEH/ NS SREENRRE VY &
ENTEY, YFEFERHEMBITEE LN & ET 250, @RI~ a B ofmd o ek Tk
B, a3y FT AR 142208 Ma BMEHTEY, ZOBERICOWTEIEIALOTEE O AIHEM:
RN W LTz, 7238, ZOIEDOFARGE T — & MG DIV TUORWERIZ DU T EAREAS
HOMNTRVEDOE L TEIIL TS (423 2) 1),

UbDZ Ennb, —fHofAMiks CIEHETEOFEGEMEA MG 5Tk 0, FHIUALE Y AiOTE
Y BNAETHD ZENHLNTH D ERDLND,

BAEHE—AREEE (Qp) 1, WA T 2 ARBESIZONT, TK-ArEIC L DFHIE
TIE, 79110 Ma oM EEORETHSPESN TS HDEEZ LD (EEHEREE
EIRTRLE—T, 1985) L OLHENH Y, ORI 0 E AR IS HETE B,

U EDOZ End, ASBESERBEMEAAME R FiOFEREZ R L, I6ICEREY HiHVWE
ENCEED bOTHD ZEIWTRREN TS Z LDy S KL AIOFEENC L) BENETHDHZ &
DAL THD RO BILD,

BN MR ZEA (Dol) 13, WRMROHK LA T K-Ar 45X 1.7 1.3 Ma 3551 T
B, FHMOFENC LD L0 LHWTCE D, 2720, ABNENEL EFIBEICB TV La
Y FT A 9306 Ma (JIIEHIH) NFLITERY, FRBAIEEOHIHICFEREC TS Z LIl
BEIINETH D,

VILED Z &b, Mk ZaEUETHEAIEEOHNA & B EABRICFENE L TWD LD,
WP OAEREE S T OFE 2R~ 2 & D, B LV ETOEENCEE Y BAETHD Z &
DAL TH D LD BILD,
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10 km

. 1

4.2-25 FIUREDFEITHLI EMHLNGEANS » BIROAH GEASER)
1. BEEEEERIRIILY—T (1985) [SEDE/ERK, ERE LT MhERS 1)L (ERREES &K TER
=) | (B ZEH, HERMTERRE TE L EER (THRRET—42) ) (ELZEE) 1IT'D<,
HhDits (HE - BEEELE) [C2VTIIUTESRE,
1 [FEFHhighE R 1/50,000) GEREEEERIRI/ILE—FT, 1985) &Y, Qp: EAERE—RERE, Qd:
BEASHE-RERGE, Dol : EASE—MHIRE
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4.3 Frt=7EKIUME C S rTRENE

AEICIE, SCHRFRESSSRHIXAI I 272 72 KIS U 2 TREMEIC DUV TR 572, B
HIEMA PS5, BARRICIE, FHlioE 2T (1288 1IT/E- T, KILUDFAEA T =X SO
M E 2 1o~ T~ OFESM ORI OV TR LT 9 2T (43.1), BIEOHEB L O~ kL
e EEIZIIT D AV N OFEIZEET 2RI 5 (432), 61, LD HEHH LR AL b
WEANT 5 AREMEICBIE T M E LT, v Mro = v DB 5D AV R OAER L BB B
HIMAEEIT S (433),

431 KEGEBIDA h=XL

ST G X ML E S A RALA AT, ALk L— b~ (EF7idA A=Y 7 7 L— 1) OTFIC
KILET L— "PMEIRAATEY (UUTF, IERAATE T L— e X537 L0 9y), PErmdtiEE
LIrd O FAL H AN & 2 AbDF Bl Bk S b, AEE Cldkil 7 ay R R o, Sk
A EHIX T OIS AIE LTV 5 311 B),

AT T DILFRAILE D KEIREND A B = X AL, LFD X HI2E 25N TS Wi, 15,
2016),

O AT T OWRIAIEHIELE, THD_EFIZ XD EKIOBIKIR L EIRO~ > MV D «
o DD

IAKIZEED B2 T HORSIE FIZ L B~ bV D =y PHUIMHETO AV AR,
<~V MVERBRICE D~ ML D = v DNTO AV s ORBE) L ERHEE FCOLEME
HEEN~D AL DB AN~ 7 <i@0 DIEAL

~ 7B HOHSE ST~ i~ DHEA~ORBIFEZ X 5 kL.

©® e

AR, QDOATTNEOFHROUGE, @QDEKD T L ENRRT DIREE « EANER S
NDGTCAELD Z L1275, (2016) ICXABHFEEROL B a—c kb L, AT 7RIFK
DI LY B2 T B OREITR 1L,0000CIAR T 5 2 &, ZofSIFE) (RS) 12iFE A LK
FLARWZ &, WMo~ > "V = UTCIIAWEIFH T 1,000CLL EDOIRE A HERFCE 5 Z &0
B S Cnd,

@D AT T W B ST LR S A2 AL S OBERRIGIT, IR A E RS
WTCHER SN TV D (B 21F, Nakajimaetal., 2001 ; Kitaetal,, 2014), sAH#GcAtRED~ > kL
Uy UTE, K 43-1RT L 91, HINkOTEE B L7 v > N IOERE T E CEe T
2 P 7 MBI ARG SIS, YEARAT e A E T L— MIFTATICONM L TEBY, T O A
RO TH D EBEZ LTS (B, 2017), 7=, ERJINED (2004, 2012) (2L 5L,
AL OBEIURTIZ AL EO—EHAEL L, B R EFT 25T ANRINTND,

U EDOEHIZHEALAATIE, HIUKO~> My = v D TERSNIZ AV MR ERL, NS
T Z LT, KIIDVEREND LEZX LN TWS, ZOX ) ITHBINTW D KB A =
AL D BAUZL, B~ 7~ OFAEZRMDEINE CROL L T\ D Z & 2RI ET 5 2 L I3EEL
AN
O~@DETAE U LBRITONTIE, BRa M ThivTng, OB ELZUVDIZONTIE, Z
TUCBAST 5~ MU =y POIRBEREEICET 28EY I 2 L—r 3 HTHESNT, AV RO
ARk & KL AR & OBHEMEIZ OV TRIARRA LTV D 433 (1) &), @Il T
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b [, MU A B & KL DS ArfEIE] & OBBEMEC DOV TRBADSRA B0 5 4.3.3(2)
ZH) , DIZOW T, #F OIRFERESE, WIVEED 0, H T AKED LRI BT 258 & -V,
HFRo~ > MU EERIC AV S OMESF T D REIR A HEE L= F RIS S Tnd (B0, Umeda
etal,2007), 432 TIZZNHOERAEIG 2,

Volcanoes

NE Japan Pacific Ocean

: A aformelt

S

Japan Sea

i
o
o

Depth (km)

200

]
0 100 200 300
Across Arc Distance (km)

431 FRILBRIZHETHRADHEIFRICEY SMEE (RA)INIEA, 2004)

432 HEE~< 2 FILVERLEEPISE TS AL FDEFE

i~~~ hUg B AL RORIE TR, ~ 7~z aie b D L 45) OFEER5Y
FINZOWNTIE, N OENFZ RS IR T 21BN AT, WK A % 3 HgR i o
EFEOYWESAICBET D16, ~ > MUERWEOHE~OMEZ R THITK « HRET A D~V 7
LENIREL (CHeHe) S5 D#ERILZA0E S8 Z W THEE SN FHIR MG ShTngd Bilz i,
Umeda etal., 2007), AECIE 1.2.5 (ORI RHIEOE 2 HIZHEy, 432 (1) (2HE FIRERESEIZRET 5
T (MR, =V — R, MERARO FHEE), 432 Q) ([T PRGSO
B DIEH (MUTFK s (HRETAD~Y 7 ARNEALL, Li/ClLE), 432 3) (CHUFIEESOINE AR
B9 215 (B - o, s, [RERHE) 2858925,

(1) #TREBEICET H1EHR

() 2 )—REE

X U — R, SADREEE RO IRFEICET HRE AR L (RALR, 1984), i FoEWEE %
EBLZDEODITHNBN TS W, AFEDy, 1997), 72720, F = U —mREIcsktied HiE
FEIE, #J450°C (Okubo et al., 1989) X 500°CHi1% (RAMRIED, 1997) EWVoTc L HITZEDREY
BN B D, T, ¥ U — SRR IR O I iR S & T 5 B 2 B,
B ~E0E km W5 OIR7RTREE & 72 D, T DT- 0 KIID R BE T 1T ER S N5 Z L%
W2 & (HAFIED, 1997 5 KALRIED, 1998) I[CHENLETH D,

AASNG DX = U — SIREE, SRERIX & U CRASE (1984) 1 X1 Okubo etal. (1989)i2 & ¥

78



O 0 3 &N W B~ W N =

—_ = = =
w N = O

14
15
16
17
18
19
20
21
22
23
24
25
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IRSITND, KA (1984) (28D &, HEBMAFOIZE A ETIEF = U —miEBENEL, kb
VHIBIRC 7 km DL L 72D 2 &, AT BIFENF = U —mF= T 15~16km THDH Z &, FE 8 km
DBEZRTEOE 2 U —SEEOHIK & K7 ey MEIEL 85 2 LS s

BJ 432 12, KA (1984) ICXD%F = U —fRIREOFERMHD S 6, JLREIZRIT 5% ﬁ%r
T, ZHUTL D E, ST SRS L OVEL O = U — SR 6~10 km THDH Z EAVRE
nNTns, Zojrb=ta - FEFEAKIUBEOFL TR HEL, B THETHD Z L a2Rg
T HMINENT = U — R (RS 6~7km) OFEBNAGT 5,

SCHRAAAT S S MK Z OREI O JFREERIAIE L, 42 8~10km THDH Z EAVREN TN D, 7=
7L, ZAUIE~EE km WUG O 7RE 2R LTS CRARIEDY, 1998) Z &ICHEN
WETH D,

IO EEBETLHE, =ka - ERILUBEOH FEEHRITEFIC S CERIR TH L AREMENE X
HAVD D, SRR RS O H FGEHAE B Z b CRERTH 2 AIREMEIC W TE B T2,

BT km

A a\°

432 tBEICHITEHF 1) —RIREFREE
RAR (1984) & U—aMR#EL, JALEEMA DA ZEEE LT=,

(i) HFRERE

%ﬂﬁm%(ﬁu@ﬁ AT &> 72 © OBGRHE) 13, HIERPIE b HFRI 207> TERRE|C
FOIEINDEADZ L THY, KILSCHIBEMIT 72 & CHEE A DN D WEOFTEN - Tt S
LEGIE E 720 (HFIED, 2004), HBSEGED DR S ARG DZ <1, i i
HCHEBIT AR X HEVEE) & 0L C & kO T km BREICD72 5 b0 THY, HITTE
EROBNE SR T 2 D THD (KA, 1993), Tanakaetal. 2004)12 52 &, [EIPNTEL Mk
Ptz g AR K LA OB C K S d B 2 &, & UTTUNFERR CIRKILMN B X0 5
ICON TR T AEANGED D Z LR SN TV 5D,
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EIN OB E D/, HFIED (2004), Tanakaetal. (2004)72 Sl K-> TORENTEY, £
NHORIET — X2 IZHEFIED (2019) [THD FEDHHNTWD, K 433 (2, HFIED (2019) I
SRR BEO )iz, Zhuck b, HEEGREORIESIL, TR mET S =
o - FBEKUFEORIHIIZ 54 L, FOMORIZBIT HRET — X 13HENTHDH, ZDHH
bR OHEREGEELE, FlUfLAKILE STV b =t 2 « FEEXKIIBEO I TRRO H A, 275 mW/m?
o, O T AU TRWMEZ 7R T,

SCRRFRAES R X Tl — » FT CORPEEARIN TR Y, =2 - FEKLEELIZRA LD
MBI L D IRV 108 mW/m? 27”7, 72721, JIERODAIZZ LW LD, STk
HIXKIZ 51T HIRFEEAEIEI T H 22T,

1407 0°
N

*

Joo A mmRA

Ly HAREGRE  HF (mwW/m?)
® HF<50

0 10 km

1407 0"

SERA

Siog®

50=HF<100

100ZHF< 150

' 150=HF <200
@ 200=HF

B.4.33 XHAERSHREDOSRETES
EIHALIEhEIEAME (2013), HBHARIEABDEN (2019) (CESHERK, EEE LT MRS AL
(PEREREA S MERER) ) (BthEl) @M. SERTERT IELEER (FRRET—5) ]
(EL%EE) (TB5<,

(i) HEREROTREREE

SRIE TN IS 2 Es R (IRER R 2 bR <) OIRENEEPH A FE - BB oS IE, Hmc
KVEARDZ ENMBITEY, HERARBORSO TR CUT, TREEE WS ,) L HgGE o
IREREE OBREMENER STV D (B0, A, 2009 ; Omuralievaetal., 2012), fi1%1%, HAb#
FFOFGNMH BT HEHNC LD E, Fii~y M OEIRWEOE AN LV IRENRFTINZE
<720, TREEIZRFICELS 725 (RR)INE), 2004) Z EnfERS T,

X 43412, ZZTO HEAH) (KETHR—LX—Tb) ([ZHESE, SCHERHESHIX)ED O
RE 50 km LI THAE LTEMEEOER M 24, BPURTHUEE, ERNOHERREIRE /)75 HEHE)
2B U728 S5 1997 410 H (HFf, 2006) 205 2022 43 A £ TOHIRNIIUTES 50km LA
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ERCRAL, BRMNEBENRIFESZZ2ONS B BFHEL L MIERECTH L, 0o bid
WHIEENY, BRI ORAEN 2km L0 H/NSWERT— 4 & ﬁ&mﬁﬁﬁﬁﬂﬁf—&&bf
7m/%btoﬁﬂ&ﬂ IRAEOHEIEET 5720 @32 3) () 28), ERFEIOEAEIC
HfFREAERIT T m y F LT,

ZHUT LD & FIREEL, SN o TRRD BODOES 10~15km FEETHDH L AbND, F
7=, FHIANT T OB T, BRE 10km 27201320 E 0 HE<, Z ORI CIIFAICE ME
MR OIS, ZHUTH U CTRFHEDIE T, FRAINAAT Z IR THROMERA AL, TR
FEIX ISkmFRETH D & ABND,

SRS SR HIIX OBPR T B RIS, TRREEIX ISkmBRETH D L ALN, EETHIZ L%
Bl R HEIAIE R S A7V, 7235, Omuralieva et al. (2012)(ZIXEIN DORIFEFE A FERIGRIE /34T 03
IRENTND, SRS 5, BLEIOR U2 FRREE D& — o o ff{im & K& < FJE L7

WeEZ L5,
NHAAE N RME
BBEZOME .
A EHE 55 A’
0 . —
%£$s axe |
€
o 30
140°E 140.5°E 141°E Bx
43.5°N - 40 A
50 1 T T T
0 20 40 60 80 O BEEHE
® EREHME
A FEmid Kl
L pdrraloesE e "
eI & B A Friton BRI P
h% 0 —Z L i B
10 ﬂmnﬁé"‘a c%z)n % ':é; - R:‘b . m?@q |
B gg@ ﬁé - R
2 20- ‘ ) 1
o 304 ° » :
s B
425N 1.1 . !
50 T T T T T T
0 20 40 60 80 100 120
AFEEEE (km)
X 4.3-4 XEHFAENFHXEDOERS A
ERESFMIEIEETHR—LR— b (T—42HIM - 1997 £ 10 AA S 2022 &£ 3 A), FEmE LD mEHE

[FAvR (2013) (-E’Déﬂiﬁko BERI R Y RRISETEAIEA S 18 10 km LINTHRA L&,

(2) HTKEFEDOILFRHEICBET H1RHH
©) AU LRI
AT 2019) 12&D &, B~y MVRFRONY U Aid~ 7~ LRk 2/ L TR AT

B OEREEEEPICRRIE S, </ =F a— MIMEESH TR Y, BEERE SIUTVRN SO 2 BRI B
b7 —5 LB LE,
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(EIEND T2, KIUH R, TREH A, BIRAK - TAREZEENDA~Y 7L AORNAL (He/
‘He) D2 LI2LD, v~ MUWERB IO~ Y ML Ui O ERE R ~DOBIEAZ i T
THLEEINTNWD, 22T, KKD *He/ “‘He (=14X10°% % 1Ra & L7254, Mk RSN
SHe/ *He 1%, HAFDOT T R0 8N U LAOKEHEEDFENRE <, £0.01 Ra FREE L IFFITIE,
—7, Ef~ v MUVERO~Y 7 AT 8+1Ra (FR)INEAY, 2019) THDHZ ENHHILTND,
HAFEIZ 31T DT /KEE D 3He/ “He %7~ L 7= Sano and Nakajima (2008)(Z L4UX, 4Ra Ll LD
VY 3He/ *He (I KILHBEIT 5340 L, 2 Ra A O 3He/ *He 13T ITIEK LRSI 0409 D M2
HDH LIRS TS, F£7=, Sakamotoetal. (1992) TI, HHECEEE AR E D XILNZHONT,
He/ *He 23K ILM D OFEREE & BT T ABAA AL OILD 2 EAVRIN TN D,
EINOREMEITEEIE 2012) I8 TEHI WS, X 43-5 (2, HEHE (2012) 12K
3< He/ *He DAz ~d, iUk 2 &, *Hel *He DWET—X 130 #IZZ L, .=k a - HE
KILBEDHHERIZIBUNT 7.64 X100 (K&K *He/ *He  (=14X109) L5E L CHART 5 &4 5.5 Ra)
(Sano and Wakita, 1985) %7159,

SCRRFRAS SR HIXA 351 HET — #1372 <, KL CR.OTWD X5 Ze=y bV Y
¥ LOHFRASOHHGIT 523 TARu,

1407 0
N

*

| A EmREAL

| AUTLRAIfER (R
AL 4| ® R<2PRa

. ,.5?3,:?%?4'%1/#_ é ® 2Ra=R<4Ra
T '." Sk : 4Ra=R<6Ra

® 6Ra=R

Bk

4.3-5 HEAEXNZFMXEDD He/*He 720
SHe/*He (FEEFIFH (2012), FEMHEAKILITHEFIFOGR (2013) ICEDIE/ERL. HelHe (R) DAFHITKED
3He/*He (=1.4x10%) # 1Ra & L THR, EEE LT MERS 1)L (EREARE S MERIER) ) (ELih
iR #EA. aERMATHRAE TEXHEER (TRRET—4)1 @ELREE) &3

(ii) Li/Cl Lk
Li/CLIZ, EFIED 2014) IC L VEREINT, ~ 7/ ~lFKEETe AT 7RG ROH T /K
~DOIRNCEETHIRETH Y, D EH L TL 2EIEERER LBk O L BENE WD
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&, BRI D ERT AEUKA NaCl B TH D LB Z DD Z LTSN TS, JAFIEH (2014) (2
L2 l, LRt 4 CLEEE 200mg/L LA_E2>D LiICL A3 0.001 LLEDK (MiFA) & LTED, 10
o> kLA e & O C LClL 235@V A D ERSRO LD Z L &L TnD, 72720, J&
FUFEH (2015) 1F, Li/Cl A% 0.001 Ajifi TdH>TH CLIREE 200 mg/L LA ETHLLEIZONT, K
Li/Cl ZFFOiWEK E AT THEEFUKDNES LT RO ATREME 2 58 LV MEZ FFO 2 L 2 FEf L
W5,

JEEIED (2015) 1, HAFIEIZHVNT 200 mg/L LLED CLEEEZ & SREH TK « KA X5
ELTC, —EOFRATEY 72 A v 2 ZEDLICI 2R LT 5, K 43-6 12, STERFHAGSHIX
JERA D LilCl53AR (JBIFED, 2015) Z/Rd, ZHUTL D &, FEFPEETIET —X OARIZZ LUy,

SCRRFRES TR HIX CIE, BRI Z PR T — 2 IR STV, FEsial I Cl A
200 mg/L LA LD Li/ClL 23 0.001 LA EDT —H AVRSILTN D,

P EDZ Lnd, TR G CIEA 7 7GR O 5.2 "4~ % Li/Cl 23fiE Sh
TW5, 72120, PHZNAIERSONENRH S TR, AT TIEERRIADEFEIVRE S D
M 2B 5 7NM2 95 Z LIXTE o T,

1407 0 141710

Cl (mg/L) Li/Cl (wt ratio)

=200 - \\

=0.001 ]

<0.001

<200

_—

4.3-6 ERRAEXRMEEIDOD LiICl 27
BERIFA (2015) [TTHFRZIBEE, MERNFTERAE EXKERR (TRRET—4)1 (BL384) IT&
2<,

(iii) KREEFRRIIKLE
HF KNG D RAKERDK, < 7 <LK, FEHEEC A T 7 0 BHHE S 5% R,
WK 75 & OFFEEIRO KT L EHRHE 2R N AR 2 FF > TV D Z Evmb TRy (PEER
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A WFFE AT HE BRI ZEE o & —, 2007), /K3 « BRSERNCIRLLI I /K OERHEEIZ LIX L
ITHWSLD,

STRRIHAS SR HIX 25 O 7 ALRE O T K DR OV TIE, T OIKSE « BRRFINIRAEZ HV
THAE (1992, 1995) BLUMAN « 85K (1997) Ik - THEE SN CW 5, X 43-718, Il - 86K
(1997) (2L HKFE - BBRFENRLZ R, SCHHASGHIX TlE, ST 408-001, 417-002, 417-
011 (X 322 Z2M) TOREMEIRINTND, I - 85K (1997) (12X D&, K 43-71TRTK
F - WRRENARLEDZ I THROKIKOIFEIBIEZ LT 6 D=8 § B0+10 & H AUHADAZED
B O NEIHIBIRZ LOT 6 D=8 6 0+26 D74 VRl 7 1y hEN TS| 2 EnbKEMIC
DOWNWTIIRAEIRE b D Z &, WEAKE (§D=0%0, §'50=0%0) &IENDKKE (§D=-60~-
80%o, 6 80=-10~-13%0) ZHEST A L IAWNZT By FERTND | HDIZHOWTITRAK & HEARD
IRARND725 2 L& LT D, ST SR HIX O ALERICALE S FTH: 408-001 35 L OFFHE
DU BT AT 417-002 [IZOWTIE, ZAUSFYS 35 & &2 Bith,

—7, HUF417-011 1220 T, R (1992) 1285 &, TBy/Cl 23EKIZHEET 2 2 &0 (k5 -
£3R) [FNCIREEDS (ALHEED) 1F0OWKENR & HEE S DK & Ak z L3 2 L 72 &
b, WKERE AR L TINWERBNS] &, T6D & CIORRIE, FKEE CLIEEL L ORE
TR SRR ORI 2 fE S & 1T DN R > TWA | ZEMRBEN TS, 72171, 0 ClEE
Ik DOFNE FAD Z EDVRENTEY, [ZOHKIVEKEL IS EREEC 72 - 7R RIZE 57>
TIE7ZR2W ] ZENE SN TWD, F7o, (1995) 1Tk DL, RKEMKEREST A L IPBR
<A, FOFRIZOWTEIA LN TRWI &, BUKRO B D OFEM/RF N LE LS 2 5
D ZEMRMSN TS, 728, % - 8Kk (1997) 12k DL, K 43-7 1073 7k3E - BRERINA
HAZHOWT, TEEAKIIAT A (6 D=-152-35%0, 0§ SO=+5~+8%0) 7S SH/NCEEE- L TW\5 EHEE
SINDHHOIEFEFEN TV RVEALIS | T ENfERiSI TN,

PLEDZ Enh, SCHFAASGHIXIC BT 2 TKOEJR E LT, ~ 7~ iEukoRE 528 52
(R LTSI L S 72D, FEEBICALE S 2 5T 417-011 OKSE « FER LIRS KK & ik %
WETAUNBANTEY, TOFEKRNBELNTRNE SN TWEZ LIEENLETH D,
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18
8§ 0 (%)
-20 -15 -10 -5 0 5 10
20
| ! ! /%MOW !
0 T 1
-20 = I
L -
—~ . 417-011 .
N8 -40 4 J-HTVG
(@]
2 408-001 1
417-002
-80 il
-100 =
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