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FIIA LN T.
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%, WREK B R IEIZ S W CTHIHIAICIRIT Uiz, BST — ¥ O & A8, fE Lo ks
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1. 1EXH\HLTF5OEHREE
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HHKITH 6 TERTO SIREE K D%, 94 FERNC VT THEMEERZ LTRILVT
SR LKL THSD, TR 26~28 EEIZHNT THEE A L ZOEAMOE Y 2RI L
FR— U ZEE, P L FRE, MERESERL, KRB KETORE O EFT A~ L E
AEH ETE U, FOFE, X5 QU TIX RS E G S R ILEE E O K LTEE)
2 0.6~0.5Ma IZITHET L, ZD%K 40 FEMOMRIEE 2% T, £ 13 TEINTIRgER KL, £ 12
FERNITER KU RORAKIUNEREE X EB Z2BB L Z L AL NI, DR
JEENIRA~END, 7 v & T KN 9 TAERT, X% XEK 8.6 TEANCEAZRAL, v
TERKUBH 7.5 FEINITIFB £ thod 7= L H-TREE Lk o J LiE B3, 507 SR E DR IE
WAL & AT 13~11 4RI, 9.5~7.5 FTERH, 6~4 TEFMOREL 3R END. D)
LS KILOESNE, % 6 FERNC VEI=6 ORMEAZ I LES Gad), K 4 FEMO
VEI=7 OXHHNT FTEHEKR (DT ITBHEH), T L TERIBRAEE Tl &oL7 78
@3%@%’ﬁ%éﬂf%b FEE SRR KRB R I, OV KERZ & AR D N D>
LEona=y MISTONDZ L, EANT IHEMIIERBEREIZIAT2 DOEAAT
—DIHT B, EBITEODEAKT =2—R I E 2 ERBFLNITRoTND.

PRE 29 HEE, XFP-RAsmALREOT 7 7 BREZORRKLUISICRELTT 7 7452 F
EFHELIED, BIEKLZ E0OF 75 OEEFRESS, P IRgE LIRS EOB AR L~
2 EHEIZ OV THRE L., XS KUK 6 TTERTO LA KIS LUK 4 TERTOXS 7
NT TRRME K DOWNTIE, FOMEKEB LI £ L o7, B, BT T EEMEKIZ OV T,
EMOHRTE 21TV E AR & ERRRE BRE LTI 2oy NEAZRE LZED, &
TG JHERE YY) - B TG HEREY « KETHEREY - KRR — PHEBEM O SR LRI OV TR
HEIToT.
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(WFFERR]
() ZH-FEFmLEOT 7S5 BF
TH-RE LR (K 1.1-1) OF 7 IBFEERELZE ZA, FEEEE T, RBIKLO
WK BIRE R DR DK 5 FAERIN S 12 AR, ERARIL & XH KUK 5~6 FEADN L
8 HERIETHMD Z ERALMC R -T2, SEEIZF- AT KRR T 7 F @R &2 ekl
CICRETELLHIL, WS ODRDTF 7 IFIEOWTIRT 7 9452B/ERLE. 77 T DEATH
K, KRR XIUOMEHER P2 o0 TS BITHRET L7ZRER, AR TR0 40 HEROKRIE
HIRI DI 13 TEFTH S 5 ORISR O CERE GBS ZBMBL, KT EITERD
v /e EEHLTWA Z ERHE LN R, RETIHMEEENDOEE R 2P0, 2ol
BHrRETD.
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Rishin —*{  1.7-0Ma
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( cenlraﬁrl ar
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Y, easlern ]
. (Akan-Kueharofolcanic field)
@ S (, /
\ -‘roulllwc.vlcm\ l

(

/W (Shikotsu-Toya Vbleanic field)

Ishikari plain

caldera walls
f(ﬂ- (broken lines denote inferred parts)
o representative tephra sections
. other sections
N 5 * sampling points for K-Ar dating
g ® sampling points for 14C dating

1.1-1 F 2 ek,
*:K-Ar A RIERE, €:14C ERMEREL, o0 ¢ HEHA

) BREEICRTITISBEFETISLADBESR

TERDITETIE, HERPKUREIC L > TRy SN D —HOENMET 77 LERL, £7 7
S OREE, BE - RBEEDIE), a0 GIRE - BRE2EbERE), TR
SEGEHMOIEITREZFIR LCiTbh Tz (B, 1959; F A FI1EH, 19805 HE - (L,
1980; L%, 1994; HTH - #7FF, 2003). ABFZETIX, EIZIHRF BV THR—Y > 7,
kLTI, HERFEATY, ETIXIMCBW T OHEREADN bR E < 3 TREOHEREYIC
SE LT (BTT 7 SHERM, KUHGHEREY), et — UHEEY) . 72k, BT 7 7 ZHEmIT s
LIZEORRMIC LY, BTEROHERY, BT A2 7HEY, BT KILIKHERYIZMY LT
Zot%, BIE - RREL, TEEGENSY GIRE - HEHEAEDERY), VT AMKIZL -
T, BHEIZBIT DB O EZTo7-. &big, HECALKREICE > TR SND—#HD
HAEW, &5 VIFHEOHER KUK L - BREREZ ETHE Th > Th X S AFIRENF T
YOG Y, —HOEKIZEDEEME L TT 77 EER L. TORR, AH T
KR ENTE 6 SDT 75280 R b 28 DT 7 I PBEIND T EBHLNIR-
72(X 1.1-2).



Approximate
Median grain size
() [a)

o
24

Ta-a
Ta-b
Us-b

Ta-c

Ta-d

En-a

nEn-b
Y25

Sp-1 (Spfa-1, Spfl)

Kt-1

Nj-Os
a«-m
t-3
sp2  (Spfa-5)

$p3'  (Spfa-6)

Sp-a (Ssfa, Ssfl)

T

3R
- 0
1
Q©°
o '0
o
2]

pumice
scoria

pyroclastic surge deposits

pyroclastic flow deposits

Kt-8
(Toya) pumice/scoria fall deposits
T
K:_4 . ash fall deposits
Srb-3

1.1-2 AfFEEICRB T2 T 7 7 B+,
O: kDT 754, «  FHLLERALET 7T,



widespread Yotei Shiribetsu Toya Kuttara ~ Shikotsu MIS’S
Ta-a |AD1739
ke
: 1210
10th century 2,5 ka"
[ Tad Joke
2
(VI-Y31) |13 ka
[CEna Jooka™o
(AT) (Y11:25 ke) ca.25 ka
26-29ka (NFSK__ca 30 ka® 295ka"
Y25:36ka |,
38 ka
[SpT Jussrka
Kt-1_ |44.1 ka™
>45 ka 46 ka” ca.d8 ka® 3
P [ K2 Jcasoka®
54 ka® ca.54 ka (#54.6 ka)*
[[_Sp-2_ Jcas5ka™
[CKehy |
% ca.59 ka™ ca.60 ka
8 [ Sp4 ca6tka" J
@
2 ENINT 5
@ ca7d ka
3 Ki-d  fca75ka®
| Y>437 | 5a
[ Srb-2 |
Kt-6 ca.84 ka® ca.84 ka
ca.85ka™ 5b
RET ] /MRAEHE
85-90 ka
5c
ca.104 ka
113.5 kat 5d
ca.118 ka
115-120 ka
Srb-3 5e
(0sr) _ |122.5ka™
ca.130 ka

*'Furukawa and Nakagawa (2010), ”Uesawa et al. (2016). *Miyabuchi et al. (2014). * this study, * Sase et al. (2004)

# not calibrated

1.1-3 BFEKLT 0T 7 T @R/ &K ER.
RIS KL OTEBEAIX 4.

10




M 1.1-3132Nb0T7 7T 2 HERKAUT SR LEZRKTH DA, A5 CIEETH - #idH
(2003) IZHY £LHHENTOAHEROHIAKL EBEMICEDSL T 7 THITHAT, FmAWL
T EDOWE NI L AEHMICOWTEH T s E M L, AR TIE, WERI AT T RE
KIEHY)(Toya) % Tp, X5 T T IAHEKEHY)(Spfa-1 3 L O Spf) % Sp-1, XZ5kILifk
O TR AHEFEY Spfa-5, Spfa-6 ¥ Fh Sp-2, Sp-3, XHAKILEKDOET A=Y 7HEY
B RO FiHEFEY (Ssfa B LU Ssf) % Sp-4 L FEF LIz, 512, FLERULERKL
HED 2 505 7 FIZOWTIEHERDT 75 L0 b L MNCTFAICTET T 5720 Y>43, £725
Bl LESED 3 20T 7 2 HOWTHIHEEDT 7 F(50-70ka @ Km-1, Km-2; Uesawa et al.
2016b) & DK LEA R TH 572 LA S Srb-1~S8rb-3, 72 Sp-4 LV & FALOXF KILER
DF 7SI DNTIE Spb &k Lin. &T 77 OEKERIZOWVTE, EROIFRIC L DHEMK
B (] 2-1-3 ®*1, *2, *3, *5) LAWFRTHON UC HENME (X 1.1-3%4 D Sp-1, Kt-1,
Kt-3) 2T, #OBFBERE TEOESHOHEE Lz, TORE, RALKLOEXBEIRE
FTESR DK 50-70ka 225 120ka, XH KL 60ka 7> 540 85ka, FHEAILA 54ka 26
75ka LLATE TMB Z E N LMITR T, 2P, AU TIIXSKILOIEE % 1-2.6 HHERERE
ORIEHMIZ L - T, mﬁﬁ%kwi$pm FHINTFH (Sp-4~Sp-2), HT T M
(Sp-1), BHNLF I8 (mEnb~Ta-a) FKH L7z (¥ 1.1-3 RF).

2) HMBAXUTEDT IS OERFENER

A HE TIiE, 130ka BUE 5 2D IU b T 7 78380 B LG S TWD 2 & 88 b s
RolN, THHDT 7T, FORBEKUI L ICEREHEEIELS (R 1.1-1).

ERENLOT 7 F1E, 183~38ka O Y1-Y31LIZOoWTIHIZ LA CAREEZ & E 203, Y32
~Y43 OF 7 FIXFFE TN THANGEET. 207 AR MO XLBEROT 7 7Tkl
AT 8102122 L NaxO BT Z & THEST b D., AR TER L 28O Y>43 775
P o — AR CBETAERATH AP, ARARMGBIZELN T AD Na0 EFENEW T
v, Y43 X0 W ERKILEROT 7 TR & HET L.

RAKLDT 7 1%, BETHER SN TS Km-1,Km-2 (37 5B &0/ A DRI

Km-2 Ti if@f‘gf)ﬂzﬁa%ﬁmb@ ENA. ZThbRorT o ekTiD K0 7’)’|%<«6~5 ik
BITX 3. AREHEICHBWTIR SN Srb-1~Srb-3 IINMRIMNR IR SV TN DM, A EH
CAMARGENEE T AMBEYEAE LR E DT AN S RABIKLBARTH D LB 2.

RERAKILOT 7513, 775 ZLICHERAGDE - T AL IR ->TWD. Y
LFSHEEK Tp I AEBLIOCANGHAEZEDHBICZLWT 7T, AT 7 kL0
S LR BAKILUBEREDOT 7 IHGAEBNE ANAHBICEDD, AERAUBERDOT 7 7134
BIANREPIZEASEEPHAEICZ LY. ZhbOAFKILERDOT 7 71X, —#KHIIZ Si0:
WCEH PO NaQ LB E WO REAH 5.
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7w BT KIUEZHKUEROT 77 OBBALELEE, IZIEREFR - AFER - HAER
DIHDB725H, K1 I23BHERN, KTk (ITANARANE<ED LI, Spd EhAbLAA
FEDI LTI TEEST NS, K-l & Kt-Tk #BiIEF 0o 7 v ¥ 7 KiL@EkoT 7
TON T A, EHUHEASRT KO BENT & THRAITED. £27 v T kLUBERD
T 7 ZERER & & B2 KO M AERAARO NS, —F T, HKUBMKDOT 77 DHZ
ARRIE, 2L LT—AROBERR ML REFRALTEY, BHY Z L1 SiO: DOREAEIFE 5722
STWVD. R THER U Sk-5 77 71, BER - BHEA - BEEAORRICESR, TOH
T AMITEGKILARDOT 7 I W e vy Rz oy hE&ha Z &b, X kLbke
R L7

ZOEHE, BEKLT LT T T OBRFMNEENRRD I 00, AR TR I
BRpHERE~/~PERSNTEY, TRLOPRBHIZEFELTHSE EEZLND.

3) ZH-AFRALUMB DY ST OEHRLIFE AR

TG-S TR S NTT 752 HOoW T, FNFREREAEE L~ (M1.1-4). BT
T 7 THRMIZOWTX, TA Yoy 7 BT 7T (BTH - #i3E, 2003 128527 v 2Tk
o Kt-1, Kt-3, Kt-6, Yamagata, 2000 {2 X 2% k1L Sp-1, AHFEIZ LD Sp-4) 1220 T
I Hayakawa(1985)I2ft> THMH L=, ZOMOBET T 7 ZHBMIZOW T, FEIEEITR
XL & OFHERERIIZBN T, B CHAFUBETEEED D) > TW D HERY & DEIED
EBWCTEBZEE Lz, KIRHEREYIC W TR, DFIBERE» L OROHE CRELL, &
Ba U Tk, 2k, BT T 7 7 H#IEY & KRRHETEY O EiX £ h£h 1000 kg/m3, 2500
kg/m3 LE LTz, TOFRR, AHIROEIT 12 TEMOBEHED 700 kmSDRE BEIZ#T 5
Z &, FOMEEERL 5.8km3 DREKyr &R OMIESF] (White et al., 2006) & i U THIEFIC
BV ERRAL NI T.

B 1.1-5 [ 3ARIBEO K LIEE R 2 £ L D HTHD. - R K LR O % L B K LSS
I3, 50 FEEE TR T LELEZ6ND. ZOHK 40 TEMOKREMZR T, 12 T4EH
EUZRER AL, FABIAILCEREEEANAE 72, 11 FERMCITRSR AL CRIAE R EREEE
KPR E T, AHBCRAOINT TR S, ZORETIIRECERF~BEL, 27
EREOKRIERO%, 7 & 7 kil, XHUNH9 FRIEND, FERAKLEINT ST
ERIEN DK LD B2 N5, 6 TEAM~N 4 HEAMEIZILY v ¥ T KL - ZHk
T VEI=5 LLEOM AR NTRAEL, RBRICEAHKUTHIALT INEHR SN, £OR
i, EREALE LB, REILVT ITORDNLT T KUTHEPERLULEER KL, ZH5HNVT
T OHIINT T KIUTH DRI, FEEEAL, AL VEE3-4 BEDOE K EZHEDIRL
T3,
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700 '

600 [~

volume(km3DRE)

1 i } } L

0
120

100 80 60 40 20
age(ka)

114 ZH-FKLHEE O EISE X A 7 75 A

(ka)
1000 500 140 120 100 80 60 40 20 0
] | /A | ! | | | | ]
Yotei -==0--0 *—e
Shiribetsu o O--0---
caldeya-forming N:ilf;ljimﬂ Usit
Toya O0—O * o
Kuttara OlDo——4a@e0
caldera-forming Tarumai
—>
Shikotsu @e—) 0—0-00
Fuppushi, Eniwva
Kp-4 Aso-4
(E Hokkaido)  (Kyushu) VEI 67 5 4 3
O oe

1.1-5 X Z-{RER /< 1L ik DR K 8.
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(2) EH UL EEROEXER

60 ka DFEE AL, XHAKLOFEBEFIXS (K1.1-3) OO BEINT THORLARONE
REXTH5D. Zhit 1.1-2 O Sp-4 [ZFY L, EHATEIL 10~15km3DRE & RES b TW
. WEEEIZZ O 60ka HEEEJEEBIZHONT, HWEFH 20km OHETOR—Y 7=
7EE (K 1.1-1 0 P2), XHIHHEF 40km (K 1.1-1 ® DC) B LOZZHALR 40km (X 1.1-
1 ® DNB) IZBIT5 ML FRAERB 2L, ZoEEME LR (1994) [ZIFEE->T5 2D
o=y MRS U 21T o7z, SFEER, ZhO0EHMIZ >N T =y MES & BRE LIE
ST E T - ToFE R, 60 ka #HEME AT 3 DOEA T o — X HT bivd T &, Phase 1 Tl
BAEE ) =R KOEEHENAR, Phase 2 TIIFHEIcAa ) TEZ Y =—ATEKP A E
v, Phase 2 B CIIEHROBERZR VIR L%, BINCEHEN LR, Phase 3 THHEERAIC
B KIRMEAA~BITLEZ e N7,

1) 60ka #tEEANEHMOBERF A=y FRES

AHIFETIE 60 ka HEEKEHY %, HEHER X OEEBOBEDG, Anb CDREL
3OoOME 2=y MIESLE (8 1.1-6~X 1.1-9).

B TALO Unit A (38BG EROB T AHERY ©, K80 T84 EEE > BadEy (AL, A2)
EFD oK IKHEREY (A3) 2B 5. BE20 R (X 1.1-1 @ P2) TlE, AL I3HIKE~RK
JRERATE, A2 [IEBA~IKARGE, ASITFRBE~KIBEaOKLKET, ES 1-2cm DO
FORLBHBOESETHD (FM1.1-7). Al & A2 X% (1994) @ Ssfa 1012, A3 1% Ssfa 9
WZHN T 5.

Unit B 1, Unit A 2E#H8E 5 22U 7 EEOE T KEHERY TREIEREESFEL T
BY, MESAKORZDEPEE L TV EEH5% B1-B4, BEAHS EREAHMOHDKLA
ETAES% B5 & L= (1.1-8, [1.1-9). E40 #15(K 1.1-1 © DC), NE40 H#148(K 1.1-1 &
DN5)Tid, Bl i RBGE~RFRBEA Y 78, B2 LG RICE oMb LKE, B3 3R
BWEOMEI R 2 ) T, B4 EELOREVWRBE~BBEDOA2 ) TE, B5IIBRA~RE
GO A ) TETHD. 2095 B1-B3 ALER (1994) @ Ssfa 812, B4 & B5 73 Ssfa 7 {2
MYT3EEILND.

S IR Lo Unit C i3 =2 U 7 RO KFRHEREY C1 & = 0% 0BT KHERY C2 6
724 (F1.1-7, ®1.1-9). C1 13 E20 #4(X 1.1-1 o P2) THABRIIZ E IR OBV KRR
KIUPKIE, C2 12 NE40 #/4A(K 1.1-1 @ DNB) TIKIUREEICE LAY TETH S, KR
HEREW C1IZILUEE (1994) @ Ssfl D—HTHH EEZLND.
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Ssff* C Ash
Purmice
Banded / gray
Scoria
B
Ssfa*

*Yamagata (1994)

B 1.1-6 60 ka #1515 U Hid 0 5 EEAEARIX].
E20, E40, NE40 2 Fh Z1L[X 2-1-1 @ DC, DN5, P2 #13.

2) 60ka BB AIEEMORES S UEBRMOBHEL

AWFZETIE, 60 ka LB KR ZHER L UM ORME (L2 EENICHLNICT O
DIT, MBI E HITV E20 #A (K 1.1-1 © P2) IZRBW TR L 723 % 4 mm, 2mm Offi T
5Bl BHNECEBRERZMELRL. 72 2 mm U EOTRTORFIZOWTITIHRT,
BE, 22V 7, @RERA - KRG, 2R 4 BRCSELEINELOBEEZRIE L.
¥, REWBONEIL, 2RPEREC~SRIEOLOZRA, 2RNEBE~EKEDLDZ A
aY 7, BE~REEERAENSE R Y TESVDERBTHIITE 2 b0 mREA, SENKA
~RIREDH DR IKARA L Lz, AT Si0:=60~63wthfEEDOMMERT A A ~, 2= V7T
IE Si02=53~56WtSHFLE DA b AR S A THEARZILE T, MR - KEBAILIE O PR
TR R R T

17



S———

Kt-3,5pfa-0.

Ssfa

X 1.1-8 E40 His (X 1.1-1 » DC) DOFEEEEE.
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Spfa-d

Kt-]

Kt-3, Spfa-5.6

AT (+A27)

1.1-9 NE40 #1421 (X 1.1-1 ®» DN5) OfFEEEE.

Component (Wt%)
Grain size (wt%) Juveniles Lithic
1 (m) T T T T T T T T T T T T T
UnitC = P —
28 -
100 - -
-~
UnitB | 2
|02 - ' -
ey s,
.<L ’~>F |
Unit A
1 1

(wt %) (wt %) (wt %)
—©— »4mm S pumice
it <=tmm —A— scoria ~4=—ithic
—— <2mm
& band, gray

B 1.1-10 E20 #5123 F 2 HEREM ORI R L ORI DR RZ L.
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M 1.1-10 KRS OEEMB I UEAYEERK A R LN THD. 5L, UnitA Tik4
mm Pl FEORFDEIED 30%LL T TH D7, Unit B TIEIRSBIEM Lk EE T 80%IT42 Y,
Unit C THE ORI L 2 mm LUTF RT3 70% %2 SO TS, EERMEEL
1%, Unit A TITRAE D 80%LL ETH D DI LT, Unit B TiX 20%LL TIZ&B L, UnitC T
IO 60%RBEIZHEML TWD. £72 Unit B LY EI I R TOERMBEFLTEY, 1§
IZ B5 TIX2ME0 50~90%%2 A2 ) TRED L LI s. B &Y, Unit AlZb~T
Unit B, Unit C TEV. UnitA £ F35 - Unit B& FETIE, ZORIGICHSTHLMNCER
B OB WY ANEH L TR Y, FORYNLHEREA - IRERASLA Y THHRLKD S
ZERHALMNIRS T

3) 60ka #AEAXDOEXER

AHFZETIE, 60 ka fEEAKEHYE Unit A 225 Unit C O 3 DICK 5y L7chd, £ OHERE
W, HEREM) ORIER L UMERYOREEL b, FNFNNRERDE KT = — X (Phase 1 : BH
BH7Y =—RME K, Phase2: A3 Y 7HEDO7 Y =—3 &Kk, Phase3d : KFHEME L) (THHT
LI ERHALMNIRoT (K1.1-11).

Phase 1 TIXZEMREER D OB FTRAKEDI e Snic) (Al A2), Z OEEEITAS
THEIRLEEZOND. Phase 2 CHIMEREEN —E THZR S EEHROBEZ#EY R L7225
5 (B1-B4) REBICEHER LR LTV o7, Bs THEEREEIIRRNICR oA, 2 ORHIXME
REGIRME K E Y IR L CRMORLR D BHEENER SN FREENE X b, £ D% Phase 3
D KIEFE K (CL) ICFE - T, KPLFRHETEY % 78 O & T KiHETEY (C2) 1%, Phase 2 %3 (B5)
LSRN S REEEN S SN EE X O D, 60ka tEEME X TIE, Phase2 Ll
BeRIEE~< s~ (22 )7), BE~7~ (GIRERA - REEA) PEHLIZCH DR, T4
Y4 VEv S~ (@A) 13 10~15 km3DRE ORI & RE E CTHIRT 5 2 & 2 < EIZEH
LT TRy, BREE~/~ (BHE~ <) PoERE~ S~ BERE~/ ) ~FEL LD
WBXHb-> TV EWHOXLUT—ERICROND HD L TRz > TS (Pallister et al.,
1996 72 &) . ZOREMIL, RIWEE~ S~ T A VA NEV bR b~ /S~ /lE VD
DU HIRLEM D OB S OB TITFAT 2008 L, TREMIL Lz~ vBEY b,
L L HFA YA VEY T IEFEOMO = 7= LIIBIOKE B o TEH L7 "TREMEZ R L
TWA.
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Phase 3

Phase Unit
pyroclastic flow | C2.7 1" «,
3 etuption c1
Phase 2
BS
SCOHaceous
2 plinian
eruption
B4
B3
L.B2:
B A6 opening of new vent(s)?
A3 1
Phase 1
A2 ¢ -
pumiceous |
1 plinian
eniplion Al P : g:gum;u; x e g
i : banded, gray e
8! scoria d”’ AtA2 H 43
|| Llnic
o 50 100

X 1.1-11 60ka #EEME X OHER.

Q) XHFANTSHEBEXDOE NS

FHHNT T IAIE XTI 1.1-2 @ Sp-1 1Y L, BAENIT 43.8ka, BEHAREIT 100~130
km3DRE & RFEL N TV EEEE COMRICL > THXHINVT FBEEKITRELS 550
Bk 7 = — RN E N (Phasel : = 7 < /KEKE XM, Phasell : K27 Y =—aAEKI X
% T A HEFE Y S8 7 & KRR HETE ) BB ~ D 4T H1 Phasel Il : KB IRGRHERE MvE 1L
#,PhaselV : B\ VE FIRER % £ 5 KR HEREYE L 1, PhaseV « KEUERJGEEHD), Thibid
BEERIEIRR A 12 & A C,Stagel ((E3E®D Spfa-1:PhaselIl) & Stage 2 (7£3% 0 Spfl:Phaselll~V)
DREL 2OICRSENTWE, F72, 12 Phasel EHEYIE 3 DD =y MINT LI KK
FENCITE L B EIRD T 5 2 NRHEEMRE -T2 E 2 505 Z &, Phasell BIEMITES T
(2 o0a=y hOZBPRDLND Z L BFER SN, ST, BB R THIZEFHEE
BRI DV CHERRE U DT 24T o TR, X T T TERVE KR 2 B 7-12 6 >
»a=y bk (UnitA~UnitF) ICHFRS L, FEEMBRIZER L CEXEBREZRE LK. £, =
D5 L ORYIHE Y (UnitA), BTRAHEREY (WD Spfa-l), AWHRHERY (Wb
W5 Spfl) 22OV, b OISOV T HIRET L7z,
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1) XFHHILTSHEE OB NHER & HREBKEOBRE

AHFZE T, PR OEAEE (M 1.1-1 ®P3) BT, B, B ki LUws
MMBRICEB LT, XHINT SHREAELMEZ APD F D6 502=y b ﬁ[“bt(l
1.1-12). UnitA ® FAE X Unit F O _ B IIIHEREFEET S, A F ORI 8T
W ENARY, —F T, Unit B-C, Unit C-D, Unit E-F BICITHABE L EBBRNEET A2 &0
BB/ o7 (1.1-13).

Unit A IZJBEF 70em T, Al, A2D 250 Ta=y MIESEND. AL T TEIZRIL
M DTEIE %4 5 MRS A XD KB — DHEREY), A2 X KIUER &0 ki — DHEREY & 1%
TERAHBYORIE T~ /v KEZEKICEH WY CHDLEZLND.

Unit BIZ T2 B TEAHERY (BL), KR — U8 L OKRRHETEY L B TREAHERD O
HiE (B2), #LT2HOKRREHERY (B3) O3 0% 7=y NIy S, REOERIT
#10m T 5. UnitB & Unit C ®5E5IC1E, BFRZEAMEARD b, €OREE AT
EHtEEI RO bND (M2-3-2).

Unit C (ZFEAER 2 BR O SR KR HEREY TH Y, BRIZN30m I0ET D, AEWHT
HBOFA (C1) ERFIEL LM (C2) D250 Ta=y MIESEHh, CL L C2 & OBER
T ARAITARIHEL R LTS (1 2-3-1). FBIOHKTHE, C2 OXBRHEREDTIZ
C2 DEANPAVIAATWABF LRI TEY (K2-3-2), C1 & C2 OMITITRE Z2HFHIBY
Bk holr 2 LB RE LTS, —H T, Unit C-UnitD BERERICIE, C2ARRINTELR
BHEEAEELTRY, ZOEMTEE - AR & bIEL L TV A Z &2 b LSRR E
AR ENS (K1.1-13).

UnitD 1%, BE 3m OBLIR « JEERE O/ NRBLK IR Th 5. BRI ARkiIT 347
NELBEINDN, O EMO Unit EWCBFET A Z Lk, 202 E”b, KR
LOFTARITPBINE> TS Unit ERHFL-LEBELZONS.

Unit E 1%, BEK 2 m OB/ N THEY ©H 5. Z OKBRIERD O LA iX
RIAZRE L BHERN R ON, TOBEHBEREORE LEHITLREIL L TWA. 2o Z &b, Unit
C-Unit D 857 & [A##, Unit B-Unit F ERICITHENE CRFRBBEAFLL OB 60
5.

UnitF 122204 7=y MRS S, FLIZBRTEAHEREY, F2 IL0UERZE XY
— UHEM TH Y, 2EDOBEIZN50em THD., F2IIEEEH-ICRE Lo kit — UHERR
WThHD.
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Unit C (C1)

Unit C (C1)

UnitB
Unit A

B 1.1-12 #HAHBE (M 1.1-1 ® P3) OEKEH

R el el i Y
B e P DR s L

accretionary lapill
§ carbonized wood
% gos segregation pipe
stratified

erosion conlact
~—~\ with or without
reworked deposit

X 1.1-18 X% Hh T 7T RME K ORI R &
o=y NEREBOERK

23



AWFZETIE, EROFTZRENITH S TXHINT 7R EKE ) OERM ST 21T o1

(K 1.1-14 ; XEWE 2 BE L ER D 3 K). INT THAMEKENMOREMEL, BRI
Z LWIRA (Crystal-poortype : CP #Z A 7) &, MBICEUL®RAB LAY T (Crystal-rich
type : CR 24 7) »67ed. CP ¥ A 7TOBMEREILS%UT, SiO 82 67% U LETHY, CR ¥
A7 (BEfRE 20%LL F, SiO2 & 67%LLT) EITBRICXATE %

T5L, 2=y b A TEAEYWED 80~90%% 55 D24 LT, Unit B TIHEREZEY K
LoOWBICHEABENENT 5. C1 THEARITAHET 52, C2 TIXEED 80% A L&A A2
DBEHITD. TORITHEFERYIRL > OB B 40% KM &8, —HT, KEWEDZ
A FWZEBET 5 L, Unit A~Unit C TIX CP ¥ 4 7REERTH 523, Unit C ORWITITDED
CR # A ZMNEH LIZU®», Unit D~Unit F CRBENEET L2 LR LMo,

[ O CPiype [@ CRiype W Lithic |

Unit  sub-unit
1 1 1 | 1
F2b
F -
Fi
E E :ﬂ:
D D iﬁ:
cou |
c2M
c o
Cle
Cla
Bab-U
Bab-L
-
g B2U |
B2a-U
Bibu |
BibL
A2a-U2 |
A 4
A2a-U1
T T T T T
0 20 40 60 80 100

1.1-14 1T RESR.



Unit A~Unit C & UnitD YETAREY S A T ORI RELSEL, ZORICELE % TER
T AT OREBBIRMAEET S Z M5, UnitA~UnitC & UnitD LA TENELE BIOE K
CLTESTEAMEMEREZ NS, LPLARS, KRIFRTCRIELERE~/ v THDH CP
BATOKEYNRETHD2I=y NTROBNDZ &0, Unit A~Unit F 2—§ELTXH L
FOSMEKEERL, FOHBYES R L ORMEROFEICE ST, KREKE 5 DO K
72— RTEA L (K1.1-15). Phase 113~ 7 ~/KEKE KE X O phreatoplinian K Tha
F o7 (UnitA). #O%, EREBEE BT~ S<E BT L, Phase2 Tid7 ) =—AMg
KSBEfR L7z (Unit B). Phase 2 B #IICIZEERENTRLEIL/R 0, K — DHERRY R KW HE
BmEEH L. BAMBZ BT, Phase 3 TIHUBRMZEKIZ LY KEO KIBRHETREY % 05
HL, BRICT 77 Ly Fy NHERE L (UnitC). S bICZ0%RIKER%ZRWT, Phase4 ThE
NS 7 KRR TR HERE D AN R R B9 IS L 7= (Unit D, Unit E). £&7#% ¢ Phase 5 Ti, Ky —
RSN T Y = E AN RAE L (UnitF). AR BORBZE) L, W7 T ORREX
Unit B CH#AEY, Unit CREIDTZ 77 Ly F¥BEBIZ L > THEDO I NVT 7 NI K STz
EEZBND. ZOX S IMEKHERIL, LT TR D lag breccia D3 S ERIC, KR
FE 7o KRE KA UK DS HERS 9% & V9 Druitt and Sparks (1984)0 4 V5 Z HAE K D
ETTNEEFERSTND,

Time [ >

Eruptive phase 1 2 3 4 5
A B C D E F
Eruptive unit
A1 A2 B1 B2 B3 C1 c2 D E F1 F2
hreato- linian & ) . roclastic . . 10-
Eruption style blast? Ehnian & plinian p@roclastic pyraclastic pyroclastic pﬂyow with pyroclastic j pyroclastic |, sut- SZstic
’ flow flow N flow flow plinian?
base surge flow lag breccia surge

i CP-type
Juvenile
CR-type e}
Lithic breccia ~30 ~30 70 B\ -100 ~30 ~40
(%) ¢ | & | & L) )
! b
Remarks largest scale largest scale
stable unstable gas-rich
eruption eruption pyroclastic
column column flow
caldera caldera new
enlarging of crater(s) collapse? formation? |{new crater? crater?
break break break break

1.1-15 5 Hh T T IERNE K O KR,
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2) RUBHEY (Unit A) OEHE - D& ERFHER

SEERY, XHWRETOBRBECO=y MRS ZTIC, XHWEDORFEHEIZISV THAR
FEETH-1-(K 1.1-16).

FHWHIEE R B 16 km (25 2 FETE (PS3) @ Unit A HEFEWIZEEK 7T0cm T, & FHERIC
AN DEIE % (5 MRS A X‘@J(E’“*)‘-*‘/"ﬁﬁﬁ%f&)é Al b, KLEREZELXREY—Y
HeREW & R TIRAHEEMOEIE NS00 A2 DR EL 2212401 b, A21ES HIZ A2a & A2b

i S (M1.1-17). ZhboBHzES TR TV &, Al K THORILYOHEREIT,
W8 5 HIFIET X TOBBEICHEET S (K 1.1-18). TDE{LIZH D Al OHRIIS YA X DK
Weth— DHEREIE, ZAWTERITIERD SN2 VLA TOCBENELS, FMEN 60 km O
PSTHISTH 5 mm IFEDESTHRTE . —FTA2IZo2W T, HEATFEICK W THER S
NIz KR — DHEREW & % TR A HEREY O B G MBRTIC X > CTRie 5. 5T O DS5~DS7
T, K —DHEREY L B TRAHEEDOBBRT X TALND DD, £ XY ILRIZIT<
IZoN T A2a DT EE, A2a @ EERE, A2b OTHEE, A2b O LEEARBISHBEL TV E,
DN5~DN7, PN2, PW2, PW3 Tix A2 IZMER CE < 72 5.

s g;() )8
i)

SHIKOTSU
 CALDERA o
»

30 km
(A2/A1) cm

E 1.1-16 Unit A ¥R O HAIX.
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/

1.1-17 #XFEsE (14 1.1-16 @ PS3) @ Unit A HEFEY).

PW1

1.1-18 Unit A #FEM QBT EM T (BT 1.1-16 Z2R).
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1.1-19 13, Al ORI Y A kT — VHBEHOBA TETH DD, KT OFMIITRE
F - WA OWEHEERS T, bThCBAER, AR OERFMbEEND. ARETIHE, Z
o OBRAER T DIE), A2 B TRAHEBYF OREWMEICOWT, 7 AMlERELE. %
OFER, Unit A M D A 5 AT, Si02=66~78% & IEFE TRV Z & BB 60T~ 72 (4
1.1-20). ZOMDO I LT THKEKEHD ZHERT 2AREMED 55, CP # A 7L 8i02=77~
79%, CR %A 71% Si0:=67~79% & 72> TH Y, Unit A HFEMIZIE CP ¥ A7, CRZA 7D
FNEFNFeO ICETHEMNIFEL TS L HICRX 5. F72, Unit A #5554 & Unit B HEFEH O
#H 5 A SiO MR ORI ICE B+ 5 &, Al, A2, B LMEXOETE & bICERBEMITIIRL
TV (X 1.1-21). RETERAREZX 512, ZHHNVT ZHREKOKREWEIL, Unit A~Unit
C TILCP # A ZNEMTH M, Unit C DFRHANS CR ¥ A 7' A3 H LI U T Unit D~Unit
F CHMENEETSH. ZORRIT, MAOBEHZT TR, BAORMHIL LY &EE R
2 V= REELTWEZ EZRB LTS, 5%, WABRNBIOESHRE </~ LR O
ERE~ 7~ L OBRERTTOTETHD.

1.1-19 Al kY —CHRBRYOER BEH.
—  KEW'E
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8 T T T T T

ik 7B e FeO wt%
B e
A L.
3 ey 4
N
N
\\
2 F g
o CP-type
1 || A CR-type
+ UnitA
0 1
66 68

T T T T T T
B Re=-] =
A2 STIEE Lk o
Al X ] L] heERES @ L) * -
1 I il Il ] 1
66 68 70 72 74 76 78 80
SiO2 wt%

1.1-21 Unit A~Unit BH#EDICE TN AKEWE DN T A Si02 DAk,

3) BTHREHEY (Wb b Spfa-1) DEH - 2

LSRR, R HINT TIHBIEXOMR TRAHERY (Wb D Spfa-1) ([ZoWT, XZ5HIE

DIEFIICB W THfmMEEZ T2 (K 1.1-22).

KB 16 km 12 2R FEIE (PS3) @ Unit B HEREWIE, THLH 5B TRAHEREY

(B1), ket —8 X OKTRHEREY & R TRAHBEMORE (B2), £ LT 2B o kit
BYW B3) bbb (M1.1-23). —FH T, o Unit BHEY &R CEEICRD bNLE TR
AHEREY (Wb B Spfa-1) 1F, EH CIRATHCRREIC L > TEHOREN 625 (K 1.1
24, ®1.1-25). R7-BOEFHOENITE T OBILSCBEY OREOE N Z B L TWD. A0F
e G, EHANE L DRI ORIEN/NS VW 2MOBEBEZERE LT, ZLOBEZEDK
BASENSET 28N E L=y b, THEY T2 THax=y hER4 L7 (X1.1-25).
FEa=y ML, FEb=y MIHETHRYZEL - RREICKRE L, 2OWKOEBEWENS
W (®1.1-24). FEpa=y b LTS OBETRAEINLTEY (K 1.1-24 ® DC, DS3
7)) BEZMZEGIITAATH LA, X b oSV PN2 ZRiHE, Efa=y M
T, FHa=y FERITETICEUDBOBEN S VMENRH S (K 1.1-25).
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SHIROTS 7
& CALDERA

KUTTARA
ALDERA

50°

X 1.1-22 BTEAHFEY (W bww s Spfa-l) O,

X 1.1-23 #g@EiE (K 1.1-22 @ PS3) o Unit B HE#EY.
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1.1-24 M TRAHREY (b5 Spfa-l) OFIAGHE (FiEHaIEX 1.1-22 #3MR).

AR T, EmHHUKTOWVDW D Spfa-1 OEFEHXFEHICI T 5 Unit B #RHO== v
NESy Exttet 272, FFIIHEEET O Unit B H#FEYIC OV TS AR 2 E Lc (X 1.1-
26). ERERHRE, K, W, R, BRSO SIKKESLILE 25, Bl DERIKIE
ITHEREE, KIS, BEENGRY &R EEO Ble THIEEORLRIRRICRSZ L, B2, B3 T
R A B LR A EAANEDa=y FTHORONE L IICRD ZERHA LRSI,
S5, ZOX 5 RERAEREOE» D, HREFO Unit B HERY & bW S Spfa-l O3
ATV, BKOHERZ LY FMICRF L TWSTETH D,
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ot i

s vditte)

ash
putivee
fthien avt Crystaly

50§

i sand done
| sodiminds
: stravlied

" arozan contact
e it o vothout
teworud depasit

1.1-25 [ FRREHEFEY (Vow 5 Spfa-l) OstHARRE (HsixE 1.1-22 22 8).
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Op-26
Op-25
B3 Op-24
Op-23
Op-22

Op-21
Op-20
Op-19
Op-18
B2 Op-17
Op-16
Op-15
Op-14
Op-13
Op-12

B1 Op-6

0
(wi%)

sedimentary
volcanic
plutonic
crystals
altered

1.1-26 X FEIAICI1T A Unit B HEREMY 08 A TERERL LL VTG .

4) KPHHEREY (Wb Spfl) OEHE - 2%

K KFRHEREY (Wb B Spfl) 1X, CP A A T0OHNLRD Tia=y b (K 1.1-27 DF
BMCEENEFME) & CR #4 7B g Eif=2=y b (K 1.1-27 OFRFHRTHEN-F
F)ICRA T, Fia=y MITE2= v MIHAID Y T AT M E < s i 235k .
ABFGETIE, T OKFERHEEDIZ OV THOMRAEZITV (K 1.1-27), HATFHTO2=y FXKY
ORI ERRD L L BT, KIRHREYICZEMEESRBO N D0 E D e iRat L.
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stikorsy %
CALDERA o
} « g

PACIFIC OCEAN

30 km . D87
Post caldera
D Tarumai volcano
Eniwa-dake
} " Fuppushi-dake
2P AT Shikotsu Pfl
By =l DE..
L+ 4 =K

B 1.1-27 KkRFiHERBH OSHEK (FHR, RAOEEFE2, 2006).

KRR HR 16km 1T & AR (K 1.1-27 ® PS3) @ Unit C~Unit E #EMIT3~T
KFEFHEREY D 5720, Unit C 1% CP ¥ A 7 (R0 KBUE 22 KR HERE, Unit D 38 XU Unit
E X CP #A 7 & CR & A FW7ET B/ e KR Tk 5 (K 1.1-28). AWFFETIT,
INDICKIIETE L EZ N D KIRHED B L& 25, PS3 MIEH»PS1, PE1, PE2,
PE4, PN1 AL D LTI CP #A 7L CR ZA FHNEFE L TV D DOMHER SR, £ Of
OHLETIZIFIE CP OB 6225 KB Th -7z (K 1.1-29). Fiz, KARGRHEEMIIZY)
W 30km 1232 EEHI#E # X CIREL TWEZ LB LMo (K 1.1-27 OFRER,
1.1-290 ®DC). ZDZ Lix, HERD T2 =y MIEXFEHED Unit C, EE==> M3 Unit
D,Unit E ICIEIFH L TE B 2 & TR L TWVWS., T2 TAMETIHE, EROTH2=y b (X
FEEED Unit C) & JMBLAIHEREY), Tilo=y b (BXFEHHO UnitD,Unit E) Z/Mifsk
Wi HERE Y & WS 5.
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®1.1-29 KRB OBEETE (BTN 1.1-27 22 0R).



&4 a4 A FeO wt% |
A A
A
A
3 4 ﬁ&% A A T
S
A éA
s . - A -
eSO R N —— "
. — 1k upper (CP)
/J\%E1§j<5+{)|hi,$%% A upper (CR)
0 1 1 | 1
66 68 70 72 74

S/O2 wt%
X 1.1-30 KHEFRHEREY) D T T AFEAK.
(KRB KR HERE TR 1.1-27 @ PE3, /AMRBLKTERHEREY IR U< PE4 2 bERILT)

2 T T
IINRASE K T HERE )
FeO wt%
15k " g .
a e
B 5
| ] )
[ ] le;
1r | m UntDE
PE4
o PE2 .
os5F | * PE1 .
A PET
PS1'
0 1 1
76 77 78 79
SiO2 wit%
2 T T
A FeO wt%
A s
161 X A . ' T
X
1k i
m UnitC
osF | X PE3 T
‘3? TR K RS HETE )
L ]
1 1
%76 77 78 79
S/iO2 wt%

X 1.1-81 kRO CP 4 F AfAL GREM I 1.1-27 & /R) .
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& 1.1-30 1%, RIRBATHHEREY O R BT (PE3) &/ N KGR HERRY O K #E5H (PE4)
TEHRUERNEWEDH T A ERLERTH S, TORKE, PE3 O NBBUKRGTHEREY Tl
CP %A 7 LINRH LN T2 OMEIT Si0=TT~T8% THFHIZHE TH 5 Z &, PE4 D/PHIBLK
R HEREY) Tl Si02=T77T~T79% 0 CP ¥ A 7' & Si0:=66.5~78.5%" CR # A 7 L NILFFL TV
AL RNHRINT. Ei, KEBIRR¥ERHO CP & A 7" L/ KRR O CP & A
FE1E, Si0-FeO ETHERS P Ly FEMOTWA, X612, HNEHEE ST OMOHAIC
BT B RHE KR HEREY & /IR FERHEREY O CP 2 A TRA DN 7 Alie 7 ey M5
& FHRM KRR T P O AT B T D IIERE R A R T O LT, AR
FEHERED D CP % A FITPFC L - THEA R 22> T0d (K 1.1-81). ZOZ L, XGhw
F 5 R HERR D B2 B TR b O/ N KRR B L2 Z 2R LTV D

4) £LHESHRDRE

1. XH-RGKUHIEOT 7 5 BFEBERE LR, Filic 6 >O7 7 70 R s
W, KB TIIRIERAIL T T 7 94 2FESR Lz, AT, RIEEXILERR
2 40 RO Z BV TR 12 DEIMCSERENWES S HE-TL 2 L, &
IR EBICEMA~ER - T 5 KUNSFNFNRRIEEE /v EEE L-Z &, K
(L B35 0D 1 Y SR 3t D EE R K LRI 2 LE R CIERIC BN D L AR EABA S MZ R o T

2. 60katEEMEKILS DOEAT = — X243 B, Phase 1 TIERAE T Y =—RE KD
BHEHEMRAR, Phase 2 ClEHimIicxa ) 7HE T ) =—AMEAMIEE Y, Phase 2 Al
T RO A4 VR L%, SIICEHEN B, Phase 3 TIHREAICE T kK-
W ~FBIT LTz 2 E R SN2 572, 60ka HREX T, TA YA NE~ 7~ 10~
15 km3DRE OB AFIEM &R E THIT 2 Z ERCEICEH LR TR Y, BERE~
Jv (BB~ U~) DOwRE~ Vv (BEREvSv) ~FHEL EbIES RO T,
< EWVAMDO KL TR ONDEAHER L IZRE->TnD. Z0Z &1, Pt
HFA YA NE= I EOMD~ 7~ LR OKEZ B o TR LR 2R L
TW5.

3. HHILFTIHHEMEKILE SDOMEKRT =— XX Y END. Phase 1 13+ /< /KEGIE K
¥ X Ut phreatoplinian "k T E » (UnitA), 0%, REREBRE SHTIc~ 7~k
4T L, Phase 2 Tix 7V =—A M KkH B84 L7~ (Unit B). Phase 2 #HiC iIM/EiE
PREEIR Y, K — DHERE e KPR FE D 28 L7z, R B2 B\ T, Phase
3 TILBRAO LMK L ) KEOKRETHEDEZEH L, RERIZF 77 Ly F Yy RHEfL
7= (Unit C). & HIZ#DOBAKIEHAZ I T, Phase 4 TN R KIRHER Y 53 1 R
BUWIEH U7 (Unit D, Unit E). &% Phase 5 T, KV — %L /NRERTY
=—RMEAHFAE LT (UnitF). ZHH 57 I TEAEK T, UnitCREDZ 77 Ly
FXEHIC L > TREDOH LT TRIEETHENTLEBZ DN, ZO XD R HERBITIE
RDHWNT FTHHEKDET N E TR >TWD.

4. THINTIHEEAD D b, ROEHEREY (Unitd), B NEAHEREY (Wb 5 Spfa-
1), KEFEHEY (Wb s Spfl) 2oV T, XHHEEOREFIZBWV THOMMEZT
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SFe. TORR, BOMHRN (UnitA) © 5% 50 THO ALY 60 A2 4
WTENENSAIEBERY, TN OH T A LEK ORI b EHRE ~ 7/~ D
e LTWED &, BTERHEREY (VW5 Spfa-l) (s Ml TR B E ) 3+
ALEia=y FEFRED FROTHaI=y MO OB D &, KFHEHEREY (Wb
% Spfl) 13 FALD KHFHE K FREFHERE & 00 0/ MR R HEREY <551 F B, KHMK
RTINS & O HURIT IV T b RIS 2 7R OISt LT, AMRBLCRIFEHERE )
BRI Lo THRDN B2 D Z L R U BB b it e o7z

FEEORBEL LTIE, HAT T BREAOMELNE T, TR TRAHEED & K
FHEREM O =y FROZFEATHEEEFE TR L, 2=y N T L OOMBCREE, HES
BEMOBEBNEHRLNIT S, INLOMEEZSELT, WT THEEADKOBROEEIZD
WTHEBRETOTETHD.
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L2+MBANLTSOEFRE

[EiErNE]

+FE BT T T 6.1~1.5 FERCAE A LT 7 2HE Lz AIEBREE TRY, £O%
DEFHOKEETY, MNIOI LT IRAE SRR OX & 2 AEBIRFEE LT
5. R 29 R, BTEEICEIXEEX, WAT IHERERRICHZD 6.1 FERURTOEL v
FIHNTHONT, EHBHO KLY T ARSI EER L, 207 —F 205 2 & Tlailik
EFE LR ORI, -, AEEE, Tk 25 EELEER L CE 2K LOT
R EETY F &, BIIEBRICOWTRIEZIT2 S & & big, HRBEKILTORRED VT
S KERER MBI B~ /M~ AR R ERR ZBE L.

(7]
1) RALTSHELEBROFMEIE
1) LIz

N K LS D LT T NS I ORTOEERIC OV T, AREFEIIFRIC LD TR ETORER
W5 F4Ho 1 HERIE THEM) ERODOMERRICL Y, ERE Y bR MERE R
Bonicshoobhsd. ik, RiFES (LTS KBiF57 7 7BV TE, BEIZREM
AU LT Y (k- #1)1, 1979 ; Hayakawa, 1985; #a(l - ki, 1986 ; H1J111E7>, 1986),
FOHFEERIZOVT LB ERSBESHL-o2oH D (Matsu'ura et al, 2014; Ito et al,
2017 ; THERART —&). LLRNb, b T 7 MBI ORFEER L@l T 7 7 O%
AT WTIE, REHS RSN T TV R, FRRKUOBESY A T 7 T LADOERFELD
2 OITIE, KRR & E RO 21T, FRT —F OF LWETGE R I F 2 Al
BEEHIT, BMFGEHER L EFNA2EbE TEHEZ RFELVETZERAUETHD. £ITH
[, b T T HEHORIBITENE (BC KR FidiEy) LEAROMILE BRE LT, Fix
EEE, FHEENDBIEHE, KUN T RAOERG RO EIT 21

SRR
TR EERE DY BT, “B TERJQLIRFEHERED (R4)” & /MR KRR Y 2, EH 61
QP, T4, T-3 (E#R& THEBo 2308)) 2ofricft L.

“B FERA LR GEHEREY” %, HIBE AT T AcEE: (FHEILASE) 128\ T, LT I
W O EFEIBICEEE 11D KB TH 5 (K 1.2-1) . AKILPGRHERRSIE, FERREBRIR T,
BRE KUK EEREL, BR2 om UTORGEA LAEEREEELICEL. BEIKLE
WIBFTC8m Bl Ed D, BEYA XoFRE LT, f&R, fbEn, BEREL, »Abiak
Ui % E . ARXRHEFEMIL, Toya LV EWZ EITERPLH LA TH D (B1.2-1). &
KREFHERE LR T 7 5O ERELNITH 28 T, BRI BT 25017 7 HiRED
EHEFE ISR A S22 2 ERTE L BRSNS,

NIRRT I, 5 B D | MEIKIE THFIEE) (ERROBRIZEWN T, SHFERTZIC
KR INTAPGHEY TH S, B 1.2-2 I HEI AT TR, PMRA)IBWVORETE LR
7o WA & T, AR KRRHERE DL, JEEREBIR T, EEOBKREKIUIK ERE 20em BLT
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DYRIREERR & AEERCHRENS. BEITX6mULETHS. BREI A XOFHE LT, &
f, RIAER, HENERROSIEMEZE T, RAHGHEREYL, DL Z5H, ZOREMNITL
PHERTE TRV, RAFHREY O EALiciE, T 5JEC T6, ZP2, Toya, T-15, EER
KRB DR SN D, T & OBfRIE, BHLTWRWEZDAHTHD.

QP, T4, T3 Okt - oI, 1979) 1%, +FEKLKE O LILFEFICHMTOETT 77T
HD5. DWTRLINETIOFNRTETCWARNT 7T THD. QPIE, Toya IV b EMICHDT
T5THY, FERKRBRAGEY (R 1.2-1) OxHERCRVELZ O THD. T4, T3 IO
WTIE, Toya K0 b FRICHBHT 77 THY, BUERICIE B TEK LR TRHERED™ & /MR K
WD OFHEMIC RV BEL LD TH D,

l’ INF KRBT
OhGT SRTARELS L)

LHNERMLTD
3]

y|
%
mE T
>
¥ 12
pk
4

AT S i i

(R SRTARRESL)

S m s

SHEHmBJIE S

Pumice lapilli with ash
Dense lapilli with ash
Purilce & cenze laplls with a1
Lava
Pumice flow deposits
Scoria fiow deposits
Dlock ard az1 flow depasts
flow deposits

Welded tuff

| Pyraclastic surge deposits.

Asl
A containing pumize laplii
A0 containing dense lsoiill

Almmelng beds ol tephra,

| boam and grave! lsyer
oam

Silt

Sandy silt

.| Gravel

§ Obsidian gravel

JHS| flermelng bedeof IR E R R

BT8GR TR

e84

X 1.2-1 A AT I (FHLAT OMEREE. 500 1 WERKE THFE#) Ok
Ik BRANFET—FEET. £ LOMBRICETHIERIITO 275 5 T4 0 1 #IEER T--7Fn H#i R
Mergel ) 2FIH L.
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4 >20m

BER
KRR

75750 Pumice lapilli
22244 Scoria tapilli
: Dense lapilli
Pumice & dense lapilli
3 Pumice lapilli with ash
Lasaad Dense lapilli with ash
E,;:ﬁ;?tﬁf Pumice & dfnse tapilli with ash
tidlava
B umice flow deposits
21 Scoria flow deposits
Y Block and ash flow depaosits
3 Ash flow deposits
Welded tuff
ol Vitric fine ash
Ash
L;:—:- Ash containing pumice lapilli

| Ash containing dense lapilli
indurate ash comtaining
dense lapilli

Loam

Silt

Sandy siit
Gravel
Obsidian gravel

Alternating beds of
gravel and sand

AMERI
KFFRETEY

s .
6m
K122 +FEDALT TR, MERITEVOFEIE TE b7z BRI

3) HMFE

KA T AERSTTESHIL, B HEHEICEKIE U, AT, HE (2003) OXNE%E
HEAL L7, SREABRLERE, Ao W THIEE A v iad— b k243 pm, A —7
=274 K 5Tum) AV, AP THEG L, BEZH#125 A v a— b ChE 70 pm, 4
—7 =7 U A K133 pm) FAVKPTEHVST L. 2 XY 1/8~1/16 mm (ZHEFE
U= A BT pE e i IO TE L, RIS LB EA TV L. \IZ, ot
PEAEEE AV TRBN O KUY T RADHREFRL, TNETRXFVEELZHANWTRATIA FIT R
AL, #3000 H—R T XA THE, 1 pm OF A ¥EY RA—2 MOCERIE L-#
HafER L. ERDTESIICIE, TRAX—SBEXBR~A 727 F 54 ¥ — (EDX) &= H
Wi, IBEEEE 15 kV, SREVERIL 0.3 nA THD. 4pm MFOFMEAEK 150 nm O & — L8
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I CHEBSETHE L. AL v F— FIZIX@ME A TR SR GEE 99.99% L o SiOs,
Al20s, TiO2, MnO, MgO), #iE 99.99%LL FDHfEs NaCl, KCl, CaF: vz, Tz,
7 A Y HIEHER NIST620 475 &, |H NISTK-961 77 24 X WM glass-D (WHIED, 1997) &M
WCF=xzw2 L. £z, ASTIMEX, Taylor 72 ED\ b2 EPMA FIEHEME R ETHLED
BEAF v s Lz, KiIZoWTE=F»HEME Adularia (REIZD, 1997) MW, 7
NFxw L=, U—F0 T 2X 02— I AT 777 0:KIWH T A% RV, HIERFICEZ
F =7 L.

ALO, (wt %) FeO (wt.%)
L]
5
161 , ot o,
&
[ )
14 L %' 4L
=l
12 2L
10 L ! L I ! L 0 L L ! 1 I L
66 68 70 72 74 76 78 80 66 68 70 72 74 76 78 80
5 Ca0 (Wt.%) K,O (wt.%)
16} &
A‘A“
A 1.2} ‘mg“ ©
3l L o
0.8F
21 “. .
& “{ N y
1 1 L 1 ! ] 1 0.4 1 1 1 1 1 !
66 68 70 72 74 76 78 80 66 68 70 72 74 76 78 80
SiO, (wt.%) Si0, (Wt.%)
% T22 X T-17 1 TA15 o PR ERSTHETE Y
+ Kwp A/ RARRHEIEY o BAR MR & BRTHOBETER
o OP2 G AP < CP14 A T4
o OP1 o FERAFHEE D ° CP13 A T3
= QP A REBBICHETSHRTER o "BTFSMLIGEERY"

X 1.2-8 +HFEXILEH VT T HERY DKL T AT TR A — K.
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4) HHTHER &bkt

SHHRERZHTI2ELE, FEEICHOTLE LD LAY T, K1.2-3 D/ —H—RIIRT.

B FERALIRGRHERE Y 13, THE TSN LIZEI AT THEHMOPTY Si02 B35
LIRWERSEIZA D, T-22 LI LM ER T2, T-22 L0 FT KO BEXm VR ERT.
E TR NEL T 2 b 0o, T-22 1% Toya £ 0 & EAr, “B TEBKILIRGHERY” 13 Toya £
L TR DT, BAR—EET, MEEME SRV, 408 ZAMAN—T 2857 7 71X
iz B oMb 7220,

IR KRR, e LT T EIEHYOF T Si0: BAVEWVEEICA D, ACKERE
B HOWThH, MR BT 5857 7 73RO0 Lo, SiORIT T-3 LEUT LD
@, Al03 K0 ETIHHRLZENRDLNS.

QP 1ZDOWTHE, ¥/ RKRRHERE IS L SN B AN S ol oS EScf Lz, L
nL, WEIE CaO THIMAMAZENRD Y, ®bShRnZ &3 L. B RARITHEREY
b N E TICHERTRERE S 7 7 T IR 2> Thign

5) E&EHESERDFRRE

il % 4EFE - BIHAEE ISR X HVT, ST 5 HIEIN ORI EE L E RO 2 BT L
T, KIUH T ADERS TR EIT 2o 7o, AEE, HIFTEEO “B T LIKRHERD”,
SRR REFEHERE Y, W KRR L RS T T T ORICE A BV TRENED . L
L, 40& ZAXERERERS 7 7 7 XA HE TV,

8 R HEREIC W, ARESHICHE L7 QP 28, IHhE TN T 2EEDR
FTFT7TETEMN LI Z L0258, FHEMITR 2 - T, i/ RABRAEREY ILE
TICETRAEHEDA S b, ZOEKTHETT 7 IR/ b ENEI LIIHETESH D
2, D &b FRTERICEAm L TWRWnEBEZ 6D,

B FELK IR FRHEREY” &/ MR OV TiE, Toya £V TRIBHEICH D Z &8
HEAL TV A, Toya L0 FTRIBEIZHDEST 7 7120 L, BFFR TS ERELTICHE L
T4 & T3DF—F LMELNTRLT, RUEDT 7 7 ¥ LHFET S (ZP1, T-6, T-5, NP,
OrP7d). REEEZINLDT 7 IONFTEITR, EICKHIBRFHEZED ZLERDHS.

RPN KRR HERE L, HRIR A LT T OILEFICE W T, AEEHTTICR R S o KR
B THDH. ZofHEE, 5 SO | WERIE THE ofsMIhY, EEHSREE
THBFAFERTE TRV TH S, ZOHIIZOWT, REERIFELTY, DRAK
PR HEREM O LV IR BRERE M EZA LN T O LELRD .

(2) +FBXLEESEOHRE

1) IZL®»IC

KRBT TITER 25 HEURE, FRBEAXUOERAMELZEDTE. R EFITLT, 5
FAyo 1 HERE THMEM) X 2REMELED TEZ. MRy ML, TRkl
EE S OBBELE VD BIECRBWT, HMeBERIch 5. —HOBIZER ROV TEBEIC R
L LTAELE (THE 2016; EIRIH). 22T, ZhETRELNIHEMRTIY EL
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¥, +REKEES R ORIEFITS. £, TREALTRD b B KBEL VT TEKOTIK
BERIZOVWTHLERTS.

Tianan” Todos( Tiewrue TS

Towada caldera

n.
o wrro  [HHEE
Haheds 436500 PFD (I| 'p"-

i

n |
Hiaasburdid Fuamain pn

Lake Totoadn

Chwimami
Pyrozkennt Rats

Iskinzesws | maton

,  Nakancumi
caldera

Tewpsyams Lava
& 2yreanicHodhe

Misdidalusa

[
Feiat Katle
2 om

—Fa TpLndddehegscip ) Tewyocdhonbawim A Pab —— Bhar e by ol g____ 1 2w

X 1.2-4 -+F0WHED ek oo #E X

2) +FEXILEBFAHET

ARFEFEMZE I, HRMBEALEBBRALATOSNRAKINE SN THIRE - BiEzRm L. £
DAL LT, UTo2 AnZEbohns. 1) HFEALIEBIBAE AT O H ALK ILIZ DWW T,
GRS L LM RINES, TOBFONMOERIAIREEThoT22 L. 2)
BN OEENTRTH 12720, WRBEIcL-oTiE, Zhboz HfmmEkil) & LT—
ET5L0hH0 (. @A, 1988 ; Hunter & Blake, 1995 ; F¥#737>, 2013 ; (LT, 2015
), PorbrtuEklE 500, FHEAKLOERICEILNEC TN ZZE. ZNL60
RIRE# RIS 2 2 L A B L LT, AEFEMFETIE, +HFEALTEEB A LIRT 0O KIS & X5
o, WEREROSERHERRELZER L. LT T, TNLICK2MERROERDOHR %
SUISAVN

70 R D HU I 1) 2 EE AR ILIEENE, T B IWEB S (A0 e
DOF—H 12X D) BRT, 2.5 MaHIZBMA L7, 2.5 Ma LAE~+FH X IIEEIBIAEE TOXIL
EENE, KX AT (2.5~1.6 Ma) L#%H (1.6~0.6 Ma) IZREN5. K 1.2-4 (B
FNHISOMER %, M1.2-5 ICENRBFRERT TRy I AT 77 LERT.

BTl (2.5~1.6 Ma) : AHUBREE BESIC I\ TAILIEBID BkE S e, RO T L LY &I
M F YA b S L, EILEE - KPEE, KR - B, PRBLES, =
VEREMER SN (K 1.2-4, E 1.2-5). HEEWIT, KGREE, bREEES, KARHER
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W, BT XBHEY» 625, HEEEE, SPNIIKE CTHo, WEBIHEDIITHN, [
ENETELE. IR HOXKEERT, 1.7~1.6 Ma EHO+HME LS = Y EOBESE R—AHOE
ik »CT—HB#T L.

BE (1.6~0.6 Ma) : AHUSETHE TAILTEE IR T L72%, LIz CRILTER 2B 4n
Shiz. BEOEHTLL Y ZREERWE~T A A b~/ <RNEH L, RIIRES, SRR
Vi - KR, BEEE - KEE, MYREENER SN (K 1.24, X 1.2-5). HERBREEIT,
YANTHIKE T8 LBEICH o722, TO%, BERE~LEMLEZ. IhboMES LR
], ALEE CIEIAKE TRABNIAREE BRI, B2 O S HAKILDOFE R EALND.

0.6 Ma LUIE : AHUIEZBIE & 35 0.6~0.2 Ma OFRE 2 KILMEHMITRD L., +HFEK
IWoOIEENRIAE (0.2 Ma) FTIZIE, #940 FEMOEBRER (52 WIXERE) NEELLEE
zZbhd (1.2-5).

./'1 Pl
Age (Ma) WVest<.— Ly > East
Eruptive products of Towada volcano (0.2-0 Ma)¥*

Hakkoda 2nd-Stage
PFD. (0.4 Ma)y*™*

0.5
1 [ {J-PH:0.722:0.07 Ma \
lwadake Mizunashisawa PFD. 5
—r—z Takinosawa F. Horikirisawa L. Hakkoda 1st-Stage -
F Zakuramisaki LP. | PFD.(0.76 Ma)™* _irasegawa P,
T K-Ar:0.860.11 Ma Nenckuchi F.

K-Ar:0.82%005Ms o
urvkawa-

Nsawa L~ KA 1.42:4022 Ma

15T .
K-Ar:1.68::0.05 Ma K A”‘?’:‘wm Ma

K-Ar:1.69+0.05 Ma -
K-Ar-1.7140.08 Ma — Towadayama LP. Mitsudake L.

1 U-Pb:1.59+0,08 Ma __|
2 K-Ar1.9740.22 Ma Utarubepawa PL.

$ Tekayama LP. ~|— K-Ar:2.53=0.07 Ma

25 Karasawa PFD.

L U-P:2.420.07 Ma

. Legend
| Geological unit L. Lava K-Ar: K-Ar age
T | —— e . LP.: Lava & Pyroclastic Rocks U-Pb: U-Pb age
| f ]
3 . 1. |Mainlyvoloanic racks PL: Pyroclastic Rocks & Lava  * Kudo (2016)
4 ! | Mainly sedimentary rocks P.: Pyroclastic Rocks ** Muraoka {1991)
| o . . PFD. Pyroclastic Flow Deposits  *** Suzuki ef al. (2005)
Major pyroclastic flow deposits  F: Formation

1.2-5 +FIEEEI MR 2 ENREFERT T 0y I XA T T T A
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PR DFZECIE, +F1HE K ILTEBIBRGLUATOM KA RHfETHolzlzd, ETnbi+FH
KILDIET L T 50y, Wobb+HFEKLDIEBBNIEE > =D IZOWT, WAk RN S
TWote, AEO—EOFHENZICL Y, HEKXLOEEBAR 0.2 Ma (I TH 5
Tk, FNUENCIE 40 BERMOKIIEBRIEHINGEET S Z L AVHB L7z, 0.6 Ma LLETO KL
EENCOWTIE, FREXLEEIOKLE LTHRI RELERD.

3) +HmALENILTIH
ShILTZEEHYOBE

FNEALE 0.22 Ma BAREICIEB 2 BIsG L7 (T, 2016). TEEIBRAALARE, +HnHKILHRA)
ORBPEMEKCTHAEKT Y Y — F QEAE TOMPR, KWL T 7L EHINS (Hayakawa,
1985). MikT vy —F Q OFERIT, OSLERBEICLD L 61ka THD (Ito etal, 2017 : K
FHMEIC L DR . T ZHOBIL, 220~61ka D716 HEMTH .

FEE KIS VT T EE I, AR KR TR S, ECT ZAe~dERE (F
HELHbSR) L RETE~FEM (GEAHiR) oo+ 5 (K 1.2-4). FHELHSIC AT 2% VT T
B 1T, ke E Bk e U, PRI T 7 7 OER KUK (106 ka:Matsu’ ura et al, 2014)
ity (1K 1.2-1; g, ENRIT) . SIS A 25 07 78I, ez ERe L,
KPS (2 1.2-6). FEMAHUIE CIE, TRSRKLIK OEAEIZFRD G R,

P~ = mmm mmmmms S5 2 s = e e s T S e SRR SR EE S S S0 ST SIS E S 2 Sk S e r900
(3 I
R Hsdhircho off
N ILT S MR
TR ]
800+ H % 8P 800
H =
B
70091 -~~~ -~ [ ’___Hiilﬁa‘a_rl_l'“""'""“”'”“”"';',“' “““““““““““““ 700
=l =
& /3 _._
2 el e
(m) (m)
fza )
0’ uda f
600- mlcalz:pllll 5o R s T, L 600
e il =] % _v.
e ‘
o 7
mice flevs depesita -
il \ .
500 — -500
seraling i \,@
T gt 75 : ; i
LR 77 ,_ -

B 1.2-6 FAEHISICI T BEANT T HELHOMERET. 5550 1 WERIE THRH) O
BIZLDRART—FITLD.
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FHELL I, IR A2 B O K RO 5D (1.2-1). Toya (106ka) & FEPR KR
HeTEY) (88.3 ka) ORI T, —HOBHICK VO CEENABF 2B TE 5. ZOEFEF T
BRI AR B — LB TR SN, 472 < &b 10 B0 AR AR bh s (B11.2-1).
5, FACEBCRY AT 7 T EFTH, FUHEEEIC 6 HOBTT 7 7 8B0 56N,
IO e, EAATIHITRV T, EHT 7 T RO TR T & 2 MUK b R
e IS AR A LTV S & AR, 106~88.3 ka OMUKFAME R EHET 5 &, 1800 i 1
BIOWEIFAEBE L 72 5. ZHUL, BT T HRBOASEARE (1400 1 1 | ; THE,
2008) LITIERBETH 5.

FNILT SEAD M RHEIEY

SeH VT S HEHMIZIE, D &b T ROXVEREED SRS LD (K 1.2-1, K 1.2-2,
[ 1.2°6). Fhbi, Toya X0 FALORMA KFGEHEREY 3 #, /MERIKEGEHEREY), HHE
KREFHERSY), TR KRRAREY, & RGBS CHD. ZhbodbH, Toya Lh bk
PO E WK TRHEREY), RERKFRHTEY, 1 FORERHEREY I DV T, HRRGRE 2 )
FOSHEA LT (0 1.2-7) . 5570 & EHBE M b, & KIHEFREY OFTEIL, £ 0.07 km3,
0.48 km3, 0.18 km3 (DRE) KO OEND. WFhb b AT T A O K RFROHFH (3 km3
DB B, IO KEERHEEREMICOWT, BHT 7T EORERRILE A, Fil
KEEFHERE L T-15 (90.5 ka), TEFIMIEHERED L AP (T4 AP/II 2 1 88.3ka) (Xl
Ko, o KFRHEREDICOW T, BEA T EATRER T 7 ZIER 2o T, 20
51, 88.3 ka (CF4 L=k GEER ARG - AP) 1, MMEHED 24km3 & REL LN, O
NETIZMBRTWAHRTIREINT THHEAHBEOBE K TH D, Z ORI K DHEERIX, &
LT IREOIFIFLAIChE > GEFAETH S (M 1.2-1, ®1.2-6, X1.2°7).

INFETEILT SEMEHYE, AT T ARBEMTICHRT D b LT IEHEAIL,
VT S BPFREHEIC ST 5 b oWt LT [RBRAL] &V AFTIRETN, ZREN05~ O
EHPLC LB b0 L B ShTx 7 (Hayakawa, 1985). LarL, WL EFEo 88.3 ka D
Hr a5 e (K 1.21, X 1.2-6), FRSOALERICL2EMEAZEND. &
Biz, A7 &L —EIER URIE S O TH D, ME TSR FHEM TS BIL - 72T
BDENZNI END, 50L A4 OEH L EBET BB 2 RIS R0,
S1%1F, FHEKL - BHAUORSITAVDIRETIIRNWEEZD.
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o : BET—4% m) HeES TR
4 Peak Locality of outcrops . . /) RARREREA - - — — -
x4 Topographic contour (200 m interval) o BERAMMEHERE — - — —-
—~~— River L ﬁ'siik{#iﬁfﬁﬁ% —————

B 1.2-7 e AT FHARERHEREY ONAE. 550 1 HWERKIE [HEH) OFEIC X 5RAKT
— 2 T Eite.
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70 - £HILT FE (5 )L 7 S 72 LA
| 0.71 km3/F £ | .
60} '
L
& .
2| gnnrom | VImIEE
E BABEOEA |
=40t (88.3 ka)
" |
#5n RER
i 30 - N KRR
i gl R
B 20 |
. 0 N
: - P X
T T EH R S
10} 0.05 km3/F-4 = §”
5 | zP2 .
o LR 2L : " 0.34 kr‘p3/—*rﬁ;'§'j . B
160 120 80 40 0

FHK (ka)
X 1.2-8 +FMAKLOME S AT 75 .. Hayakawa (1985), H)I[1EA> (1986), L CRaFk

F—¥) HERWTERLE.

BROEFEREZSINT-FRE

X 1.2-8 (o +FIAKILOMEE X A 7 75 bamd. BIROKI VT THBEEY A7 77 AT,
BEHT 7 IROFNDS LS SN KRN OT — 2 TER LD TH D, FalRulL D A
TEET BIRE L K HOWTIE, BERAA T 77 AMIIERRTE TV, ZOERIE, /R
EEARIC BV TRE O RBE CERBIRNZEZ 0N TWRWRIEH D, ZhE TORAEMIEIC
L0, BFEERO—SICTERENE 52D 2N TE . LhL, AT ZHAHLE & [F
U TNk BESICIE, REPIZEERWVRIICH S, Bio, HHELMIETIX ZP1 (118ka) X
D FABYE, FETHIE CITE IR AR (88.3ka) XY TAIEMEIZRWT, KEDRWE
RS AS B o ho TV BRI, BHT 7 T & OFHICONW T, < OREREZ SN TN D,
EHT 7 BT, ZP1 (118 ka) LV b ToEHETE, Taalazst+HMERT 77
NEHRBH LN TS (T-6, T4, NP, Or-P 722 ¥). —F, #HFEHICRWNTE, ZP1 LV FL
DBHEIZBNTC, BEANE S DEHEEDIIIZEALRO L. 20Xy v TOER L
LT, 1) = F 72 SRS C%@ ARG 2 & TP RO o TWRWET TRIBHR OHERR
WTH DM, 2) RIFEETRONDIES K OEEA LN, FRANGZEUREDOT
75 TH 5 T6 (137 ka) LEOWEHMTH L AHENE, BB b5, WThiTL5b, LT
SHIBLEY X A 7 7T ADOEREELDOICE, ZORBELZRRTIMLERSH D, BURORBE S 1
725 ML UE, 10 TEMZT AN HEHERS IHHEML TWD XS ICRZ 5. Filcili@s i
7= 3D AR KL, ZOBMICKELTWS. 2L, Xh#Mi#ERE T 2700, Lk
FLARH A ER T D NENH D

51



T, A AT Z T ML, AT E Y — R QLRNCK 2 TEBMOKREHFYAH D &
SICRZD. INREETHIUTL, AEBEXORIOTIERL CWDARBEERHD. LiLE
ARG, FRIFTERIC BV T, BERATHED & B Aoy — K Q ORITERAY e HE
EEAKRINTAERICH D, FOh, BATEY— K QIIZETT2RENI W TIE, 572k
BECHEAE DS T X TOARVIRIUC S 5. BURF A THUEE HEEINTFE L T IZ B2
T, 7RI ESWTRIET 5 Z LITRATRETH 5.

4) +FEKUDILT SRR

FL&HIC

HILFSHHEIE, Ak Y —F Q (61 ka) 75 L (155 ka) FTOMEERIND
(Hayakawa, 1985). ZO#ifIE, 61~155ka 14 5 6 THEMTHD. BT 7 HRHEH
MINE, KEEOZNGRY, BEEITERSLTWRY, U5 7R, EHER kmd 2L
(DRE) Rk, BEE O KRS K OFE THEMT bR D, 20k 2REBEKL, Th
UEToOFfEKL GeaTS5H) TEREDONLNT A TOEATHD. HERFPRKORE 2
KFEFEE AL, WAkt Y — R Q (61ka, 4.8km3), N (36ka, 17.9km3), L (15.5ka, 20.3
km3) O 3EFA L. b o 3EIOKBFREAORIZ G, MEHE kms LUT OB KA EEKE
FAE L TWA, REFEHETIE, RIFVTEICB T 5, KB KB O KHEEYIZIER L CGRE -
WEcE DT,

13060403
B A _
13101808 BERIE

| KGR BEORIEFR
i KRR B
I 1m

13060404
B

umice & dense lapilli
uinice lapilii with ash
ense lapilli with ash
arlen & terse ap it vdth ash
T Lava

> Pumice flow deposits
=4 Scaris tlow deposity
230k 3010 464 Fow depesaliz

=] Pyroclastic surge deposits )
Ash BRI
E} i zentaming putmica lapdt
s2at A3k ceatalaing Jenss Japdi
i foteenieng b of apling,
o arad greve loyee
Loat

S Avemsing bads of
0 gravel end cand

X 1.2-9 HAFTHAEELOMERE Ak Y — K Q~NEY). 5HH0 1 HMEN
18 THmEE ORMEICL HRAFETF—F L2 EL.
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| THEOLFSEA ] TREANTSILES 1 rhys |

14083111
et oot

15051603
FA IR

13082110 /’;
.m‘g'

. 13060403 14102209
N AR :

AR
~H4_ 130250 OF
{1ARA-14203€

' B
(h\)U |GDIF7I

ense laphli vith ash U]Ei'r 2%
a8 dze e sapil with agh .

f1m

Pyreclastic surge deposits

3|
A Cuetksie poitios lapith
Ast eoatinirg dansa lapll
Ararazng hacaol gk
i wrd el ey
Laam
Sik
Sondy siit

ravel
Obsldian gravel
T Ar:\mvn} nars ot
q 3 vian

R 1210 AT 7S OHEERK (8k= Y — K N~LU#). 5550 1 #HE
g (AWM OB LDRART 2250,

Hi-IZR DM o IENHETEY

BIEEEECOHNT TR ORRREZ, X 1.2-9 RO 1.2-10 (0773, AEFEIFEKL
U5 A4yo 1 HERIE THHFm#l ofEIcL Y, TaLSIEICHIC O KK (R4), N2k
K (R4), EFKPEHERY, 54 <REG, NMBEDRKILKO 5 B OWEKHERY 2357
CRHLE., 2 ooEtmiE, HFmBREORMEE 14 km BIRCHH T2 (H1.2-11). 20
5%, EFKPRHERED L T X < BRI, B, 1C FRIE, @bl KivZ 2k
BARRIC Y, INETEEFERTRET 7T (BATEY—F M; 21.2 ka) LI TE
FT7 IR ENS. OKILK, NKWR, NEIRKILEKRE, WTIhvb/MUERBETT 77T
B0, BEMOT 7S ICERE SRR, b OKILKREE b2 b Lz k%, Hayakawa (1985)
i, FRAFREATZE Y — RO, N, MEESZ L1275, ZNOOXUKEZ, Wb
EREEBRTAKUKET, 7oy 7 ROFRRT A VA b~RACEE R TEICHER S D T L
M, TAh ) REKIC LAY L EZOND. NKWUK, PNRIRKIURDOENRE, “C F
RIELY, 23 ka, 172 ka L RELBNS (M 1.2-10). OKILROFEMRT, FREEMOT T T
tn—ALBOESHDL, K40 ka ERELOND. EHED, Hwﬂwmﬁ%&@ﬁ%ﬁi@
O’k LR AS 0.09 km3, /INEIRKILIKA 0.05 km3 & AFE S Havd. NAKLKIE, 1HATLY
RoOMoTWANDT, MHEOREL W PSREETH D, T 2T, NERRKILIK & RS &
HELT, 0.06kmd & L7z,
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g Topographic contour (200 m interval) « ASETRER @ - --—-

—— River o EBHARRWEN @ —--—---

« O'shx
1.2-11 F- BB SN NT T RAGE o5, 5550 1 ERIE [HFmE o
X BRART—HEED.
#1211 HLT IREMOEATE Y — F—HE

BAIE | At 1R HHE (BRmEs Y
J—kg TI58 B XAER - RS (ka) (km’. DRE) [ py Opx‘ GCox | Hb | Ol | Ong
L ANG KEK T =—K— K5 F 15.5 20.3 Q|0 O| O |t ]| O
M IR Inh/ R 17.2 0.05 olo o]|o©O 0
M LH, KA, AR [T KER - T =—K - kAR 21.2 3.1 el HeRe) tr | O
N’ (N LIR) Th/Rk 23 (0osk | O | O O O
N KT, Y18 KERT) =—H— RER 36 178 oO|O0 | O o
o (0" K LR) Th/R 40 0.08 el HeRNe) @)
0 &R ) J)=— | =53 4 | O|O O | o
P T-25 T TKER 55.2 0.06 o|lo | O o
P FESS Jy=— 58 12 O|0O| O [e]
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*— 1 EDOFTUNR DM TLVED8, EHEQRFELYNERTHD. O

54

TlEMNRILR KR EBRIEEHEELT-.




AT SRAEOE IR

% 1.2-1 KHAT T A DOREKT LY — RIZoNT, BARR - #%, SR, HHE, H
R A R O—ER LT, WLT T IRRIIOEKIL, 61 ka DEATEY—RFQTHD.
BATEY—RQTIE, BRI =—XEANEAEL, BTRA - A2 7HAHRLL. 51&
BT, v/ wkIEEEANRAEL, KUTEER2ETERTRURBIHEE L. 0%, KRR
MFAEL, BAEICEHNT o7, KRERHERED O RTEIY, Hayakawa (1985l L% & 4 km?
(DRE) Th 5. =770, ZHIDB/NREDL VO SRS S. 5 540 1 HERE T-HF0Hi)
OFETIE, HEREZEZ LN TWE LY BEHICRBOT, KRB OHM R L T\ D, £
Dz, EEOBEEETL 5D LRED-TREESEV. 20D, 5%, MHEOFRELY
THLENRBHD. BATEY—F Q OL, RUIOINT TREREINIZEEZLNLTVD
(Hayakawa, 1985).

F0%, 58ka A=t Y — KNP, 5562ka icfE k=Y —F P, 53ka illEAk= Y —FO
MEELF, MATEY—KP, Q T, 7V =—=XEANEELT, BTRANHER L. &
KTEY— R PTI, <7 vkEGEANEELT, BRAKUBYEC Y OKILKEAHERE L 7.
40ka DAY — R OTEE, TAn/ REKIZE D FRE KK HERE L 72

36ka P ATEY— KNI, ZOHETIEHMEKLEEREROBATHo7. KEZT)
=R MEAONRAE L, KR — DU, BTG - LK SHERE U 7o tk, RIS 58
A LT, HREALE RO E LR 50~100 km O kRS RN T o7, Z O S v
FSOMENE o7 CHEIND., FD%, 28ka IKEATE Y — RNBRBELEL., TMME
BT h ) REAATHY, FREKLURAHRE L, 21.2ka (TEEA=EY — FM23FEAL
2. ORI, AATIHHEMTIE 4 BB ICHEBEOREREKTH D, MAHEBOIREIIANA
THHEN, KRGV =—RMEk, 7V =—REKICLY, BTN LLS, KBRS
FAELR.

17.2 ka IO k= Y — R MASSA Uiz, /MR T V0 2 K TH Y, FIREKLKH
HERE L7-. B &M E LT, ZoXURBICHEEANANEEND ZLRRToND (K
1.2.1). FRRALEEDCEBERANREENLORIHETHE. AT THEEHITIE, HAxT
vy — KL, MHEDCOR, EEAMENEDLNS. BATE Y — NLOK 2 TEAN, L
LR~ OSSO KRB LTV D EE, MEOv /v REBL TWDS I & 2R
B A, HKTEY— FMIE, IAT THEKROEERNEKRE L TEM T O D ATREERH 5.

155ka OEATE Y — KL, HEOETN 200 EE, K URKEEOE L TH
5. KEERT V) =—AMEINREL, K —JHREY, BTERA - KLRPHRE L%, R
M KBRS R A UC, FRE kL i & L7238 50~100 km OHURIZ KGR TN T » 72,
ZOWEKIZEY, RERALNAERN 11 km OB A LVT 7 ORIENTER L.

LT IR E B L THE L, TOROAUE (53 ka O AT Y —F O LIE) I3,
INREE R TV h Rk (O, N, M) & O R & aamk (N, M, L) #%AEIC
RAETHEMSHD. WATEY—F O N, MOXLKBIE, FTEERT 0y 7ROTA
YA R ~FEECA TR EILTR Y, TN 50K TIHIRE R— LD - T AR RV .
BE B OB, BT 7 NEICES F— L0525 KILENSTEE L TR Y, BAEE A N,
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M, L) OFEICKIENHEIND - L 2HVIRLTWERTREESH D, £, WTFhoT vl
JRmEk (O, N, M) b, BAEA (N, M, L) B¥4ET 5 2~4 THEAMICEZ>TWNDH I &
TR, b0ty M, TR AR0RMA—Bd 5. FiC, MELIZSWTiE, +H
AXLCEHZ LWERANEZELAT—HT5. chbo7 b/ REk (0, N, M) |
RAE A (N, M, L) OFERRIME AL L THERT bNDFREEND .

6o LT 2 R
w 50F
4
0O
c%‘ 0.15 km3/:FfE
X 40+ b F_Ml
ol NM g
H i =®
i # .
pm 30 - [}
B
T ELE
0.11 km3FFE
20} Q_r“—ﬁ =N
250 |
i
%
| ] !
10 L | 1 1 1 ;
60 50 40 30 20 10
£ (ka)

®1.2-12 BT FHEMOME 4« 77 7 . Hayakawa (1985), FJI[1F4> (1986), Lk (&
NFRTFT—HF) LR TERLTE.

BEER S A 7 T L DY

[ 1.2-12 \C VT THBEDOME S A 7 75 L%RT. AT THEEITIE, KRED LT Z
WS DIALING, MOEBHYTIIRON2WVEMIRDOND. ThE, KEEILVT FE
KIZHATT DR BEMOE~ 7~ EHBHOBFETH D, HT ZTHAINE, £F L LTHIE
1.1 km¥/THEE B~ /~ERETHY, LEILTITHLBINT 7HE Y bEHRTEY (X
1.2-8). L LANs, KEHEI LT ZEKEORIICERE TS L, k'Y — K QN 2
25,000 4EfC~ 7 < ME =R 0.11 km®/TF4E, Mkt — K N-L 43 20,500 £ T~ 7'~
HERAS 0.15 kmyFHETHY (M 1.2-12), LT ITHEY (94 5FER) DEIALTIH A
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T 5 FHER) LHBELTh~ ZvEHBMAMEN (X 1.2-8). F7z, KBMEXDHEEIZOWTYH,
kTt — K QN 2% 0.16 H/F4E, A=t — K N-LHMM0.15E/FETHY, BINT
SHID 1.2 B/FELY bEBICEHEETHS. YLD X Hic, KRBT THEADRNIE, 2
FEMBEOK~ 7 < EHE (RS JSEYN AT T2 H D, KB VT T EKE O
B, </ <vEHE LK, EARARE GIFE T, BAIEBIREIICNER R TH -
FLEZLND. IO L, KEEAINT IHEAERI DL, TS CTHITICY S
< ZERTOIMMRALETH DI I L ETRERTS. 2B, BMATE Y — K Q LRI b#) 2 THEMO
EME A H B LS5 ICR2 B2 (01.2-8), TORMEM EIZOWTIE, ATHEIC CHB L@y
Ths.

75 : 2
% :
70t N % /.
"'\ e 8 Q ﬁr"
R P .25 ’ 2. ]
5 65} S A
o~ | g;”ﬁ
o | B
o Q A A”
e 60 A
b ) A
Gy L= i /s
55} Ig
A
! C A
50 :1 ! { 1 1 ) |
60 50 40 30 20 10 0
F£ (ka)

K 1.2-7 AT FHEA~%HNT T o Si0: BFFRZELK. 5550 1 HIERIE [+
THMB OREICLDRART —F 25T,

25 Si0, ENRMEZEL

¥ 1.2-7 W H VT FIHRED S BBV T THICHT TOEHY D4 SiO2 R 2R
HIVTF IHBI T, WA Y —F Q TRIE~TA VA M~ <nEH LR, 2% Si0:
NEE L HIZEE L, N & M Tkt~ 7~ BN EH T 210 E o7z, 0%, L TiEeewsk
BIZ D00, FA YA F~FHUEICE 5 RIS WO~ 7<= SEH L. 2O X 51,
HAF TN BN T, —BLTTA A b~ ifiheE~ 7~ EROEB L 22> TV 5. #EL
P BB T ARVD T, I E L~/ ROBENTREEND. LirL, BT FH#
WCADE, v~ < HBITAMICZRAEERILE~EEL, TO®’, 220501 HLHLO0,
175 5 FAERIM T T2 I EREERILED SR~ & BT 2 M &R, BT TR
~EANTTHEBLCRTCARDE, IVT IHEMERICRERTEERDHY, BINVT TH
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G TAE RN 5 TWA. 202 ehb, INT IERBEEINT THT
X, ~ 7 =RZ0OLOBRUPITI o TWAHTREREY. ZTOERE LT, BATEY— KL
ORBREA LT FTHEKITEBNT, BT FTHRANCEHE L CWEERE~ /<l E D e
T LIk, BRI /v RPEMICEL, ZREERLE- SR ERFTEH LIRS
FIEREZOND. R LEOR, </ AREARCERIMLTNDS I END, v VH
FORBICELLT, BEEE~ /v OAN - SISITEENICRO TE CARER S 5. 4],
T 6O~ 7w fEENE D & RTIUE, FCIAT IO LS 2y A7 LaBHRET D
AREELBE LS.

5) £&8

RN kL 22 FAERTLAEIZIEE A BRSA L 7. 0 EISE I Hiusk C 13 £ LLART D 2.56~0.6 Ma
12 h K IUFEBAAE = - T, IR AILOES & ORIZIEK 40 TEMOKIEMINFET 2
Tk, FREALEIFROKLE LTHRS OBRRE LB LD, REALORE 7 v
FSWG KBTIV AT AL, 22 FEFUBE» LY S, £HLT THO 16 FERMZET,
6lka DHEEAKTE Y — R Q CHMNEN-ERDHIENRTED. TOVAT AL, WNVT THEY
ORITEEE LTV =28, 155 ka MK Y — FLIZT, ThETOERE~ 7 ~BEY DA
EFAZLICEY, —HUEy FENETERERSH D, LLAans, BALT THICENT,
v A LR EERIENSHEE~E 175 5 TREMTRECERELL TV Z Enb
HEE~ 7~ AR, < 7 < E ) OFEEICED & A TE TR H D.
%, WTHEO~ /v EEAT LRI, FlCHILNT FHBEADE 572V AT LER
BEATEELEZONE Y. 20k RRFICITCUE, BEOCHINT FHOFERDL, <7/~
BEOVNELFE L LICL 2 —ROAHES BT bTRTHD.

FREALTIE, KRS T FEAKICEITT BRI, EOMEFBRE L o b HR L
LTHRDHND. FhT, KEED LT S KICEITT A&~ 7~ EHE - RESE OFE
L, KA LT TEEKD 2~4 TEINZSEERIICRAET H/NBIET AL ) REKTHS. M
F L T, MR 15 kms #4825 KB LT T K ORI, 2 HEMBEDE~ 7 =HiH
= R ASEESNETTAEAICH S, UL, KEEILT SEER IO, £
L THTIc= / ~ 2 BHTAMRLETHLZ L 2RET 5. £k, 17 IFHEMACE
WO, MEHIE 3 km3 Pl EoRAENS A (B3 [E, 2EOKRBREAINT IEAEED) BRETD
9~4 TN, VTN b/ T ) RIEIREELTWE. b7V ) RIEKE
BEMEADY v ME, REERFHEEN—ETS. FC, ME LIZoWTE, FEKLTE
BLOVESEANGEEDETHL BT D2 0D, LOKBEEI LT IEAE LoD LICERE
= =08, $ 2 THERO M T—EEH L TWEATRREREZ b d. 2 bo/NRERT VI
FME AL, FOHIAENE Kk O SEBRAGNE K & LB AT b D AIReER S 5.

Q) SHERDRAE

ApnBEEL LT, ERENMENVLDEED, UTOLOEHITTEL.
) RANLTFSEENEEBERSAT7TI S LOBREL
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BEEY 5 A T 7T MK OWRE « K E KRS E A LERDHD. EODITIE, &l
ERCEH LT, L0 0FERBIESZ ANDS Z EXKRETHL. ZOFELE L TROVEDZDI,
BIEEEAR L EROTEE L TWAEFT 7 7 ORI TH S, AFICOWTIE, REEDOEFENER
BN T EEEERTIFETDHS.

2) BATEY—RQIZETT 2ET Y TEHEADRE

BROBEE S A 7 75 2 XU, AT vy — R Q LARNCHK 2 HEMOEEH RN S 5 &
HICRZ D, THERIET A0, BICLHICRIT 5 ZORHOEHWET 2R 5 LE
WD, UL, BRIZRETHDA, T ORZOEENLHEREIRNT 2EMCH Y,
STIERICREE L FREND. LEN-T, AMOMRITEHCREEFBORBEL 1T L2V, 1)
DR DR O 72 D DWHFATIC BN T, HYBEORELITI OT, TORICRFLREHOR
RIZBFT50RTHS.

3) MEABHHIEY BAIEY—F0) ORERRELY

55450 1 MG T--Fumml) ommic Lo EEI3skER D), BRUEAFRHERRY O 0
RRMBIZRET &, L VIERICER S RIALTHS. Zhicky, A=Y —F Q OWEHET
FEORBELVELY bRELRDARMES RV,

5| FCHR

W B (2003) JAFRALKEE T UBOEFLOT 7 Z O #EHE, 109, 1-19.

Hayakawa, Y. (1985) Pyroclastic geology of Towada volcano. Bull. Earthq. Res. Inst. 60,
507-592.

Hunter, A. G. and Blake, S. (1995) Petrogenetic evolution of a transitional tholeiitic —
calc-alkaline series: Towada volcano, Japan. J. Petrol, 36, 1579-1605.

Tto, K., Tamura, T., Kudo, T. and Tsukamoto, S. (2017) Optically stimulated luminescence
dating of Late Pleistocene tephric loess intercalated with Towada tephra layers in
northeastern Japan. Quaternary International, 456, 154-162.

Matsu’ura, T., Furusawa, A., Shimogama, K., Goto, N. and Komatsubara, J. (2014) Late
Quaternary tephrostratigraphy and cryptotephrostratigraphy of deep-sea sequences
(Chikyu C9001C cores) as tools for marine terrace chronology in NE Japan. Quaternary
Geochronology; 23, 63—-79.

il - KHAET (1986) HFIMAKILME ) & KLTES). R AR FRDEE, nod, 1-64.

FHFIZESC - B AR — (1988) 10 4y 1 /\ FF H shEA A i BAR0 BA & Ak HUE X no.21-4, pp.27,
HWEFRART, 27p.

THE £ (2008) FFEAl, WA=y — K E RO GERBOBFERRFN. Kb, 53,
193-199.

THE £ (2016) R KWL, AT T HIAE O K-Ar B, HEAZEIT S, 67, 209-215.

THE 2 (IR HREAKLED LT T EERYICEE N DIRFR ALK, HERERFERE.

FIATE AN 7 - RHIE T (1986) -+ K LM 0 53 & PR, SRALRBUREHEHE, 48p.

!
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HEF (- PSR - RREE - BERR - GIEEE - UHEIE— - )IERMA - IR - H)1E
K- FEUER - B B - LT HE - BAIEIT (2013) 200 540 1 HERER no.1l AA
DX (B 3R . ERIFHERERES T ¥ —.

KHLRA = - PR (1979) = FHUSUR SRR EATE TP O K8 HERERE &)
HALBEBUREHEHES. 103p.

RENEEL - PAMES - BEFRAEA - Yoon Sun - &R (1997) BRBEKMEF ORI =T 2263
R ENT- 8BS I A IEB ko EERA. LI, 36, 1-16.

Wt s (2014) HAOETESNLALOER </ v EHERER. MERERE Y 7 %
EHEEE, no.613, FERMBEREREE ¥ —.
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1.3 KLkl o=EHFIHAE

[EERE]

Rk iz et H I BT 2 RBOFTA 4 VERBALTHS. Zokilld, #6540
DORILBEG T R (DKP) R 8 HEROKILAEYET kFHREY (DNP) OlcfERSh
B L5l R kB % BARFIBIRWVICR T SE 2B K2 EHHICE EZ L2 2 TabLh
T3, KLk L OBEFERFZE I LB i 22 RO Rk L oM@ s T e ied, Pk
27 EEIT T Ok INOMEER 20 FEMOEKBFOREL &~ 7/ < EHEOHEFAZITV, #
CIEE - VS EHBREEEEER L WD (U, 2017). F7k, Rlkiio< 7 =i, haidh
PERT IO (A5 T ANE) EBRERBY Y MVEOREERATELTRY, AARIE
O & TR AREE Ao T 5 (Morris, 1995 ; Kimura et al., 2005; 2013). 27T, F
% 28 EELITIE DA T 7 AL MEE (Sy/Y H) IZFA L, EMEEICITEENELS, RXICE
EHENCIEE < R Y, 2 FEMOE Sr/Y A TEKEBZR I TWAZ L 2RALNILE. 44
BE T A 1 R OB OB 217V DKP % DNP A OS8R OHEEZIT- 72, £,
Pb, Sr, Nd RfI{kitiz#% B L, DKP < DNP & Ok % (T -7, FiZ Pb FNALIRILII TR
KMDOASTHE~ v MO~ MVARY S~ TRRDZLRMbNTEY, DNP -
DKP i3~y hVHSE, EERAS THRICEV. F7- 208Ph/206Pb i3 8 JF4ERITD DNP TIRT L
Tk, R L IEICHEINL, 2 FERTTIRO LoULIZEE LKIEBIZ KA TWD. 202 &I,
257 A MR BB v RADOFEENHD LIz b0 LIRS, KILKILOEBEOET
ERLTWVD.

[HEAR]

(1) WsHERBERDEMEE

Fpg 27 SR, MK FHERE Y A0 IC BB H 5 BIRUR TR RMA EET 2247 (35 /£ 22 47 10.35
0 133 B 28 43 27.39 #) 2BV T, FOREMSKAAN (DS201) ZEREL, 26,570-26,280
calBC DEBERE FTHMAMREBEREZB TS (U, 2017). 0%, EREEROLHE)E
ALk, FUEHEORSEEDE FHOoT7o—a=y NPIEETEAL )Xo/, TH
B R E R I BOERTH DI LT, EEITBRAICEER~ LB L, SOICKRER
VIR 2,00 Hhs ~ LRI K LR % 50 A0 C, BB RIEE R ICB T E A~ B L T 5 (K 1.3-1).
T OF FEITRICRF 24 A THED, BEDS202 & LT (BF) MEERATFIRRT I AR M AR SR SR AR
ExREE L.

DS202 OHEIERRITBIFT, 25,747-25,572 calBC DBEMANE L (R 1.3-1). ZDHEN
IEELL D DS201 XY b 500~1000 £# <, ABIOEVRHD. LrL, BEAAOYR—2=
v NEICE ORI RO T, T OFE IR F -8 LA K ORkfckr M 278 LT
WHLDOEZBND. PERFKFR-TRLUEE ORFERE T dH 5 BORLE T KRR 13250
BFaoy OB SNDOT, ZORICHEKIIHHHRNBERRAME R EZZE Y IRL THIbD L
EXOND. —HT, MAKEAFER-IRLEAE AL D b ORBREE) I K- =S5 EE R O
HLEE D B OBEIT 18,971-18,749 calBC THAHOT (1him, 2017), WMEXDEIZITH 7 F
FEORIEBIBBFEL TN,
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‘ . e A Ay ::‘{L T o
e, 4  Pumiceous part of the Masumizuhara PFDI"

. $ig LA 0 B TR v
= )ﬁ 2 . o f»:p', <\,;£g" i =

y I PO k)
= L S -

.
A
S

o =N
. 3 fu

®1.3-1 kKRR EMoEHE. BRREEEMAET &ES. DS202 [ZHIFRIEA T

| | R T
ik, \ = > ‘ ||‘&‘; i I/ﬂ-un | o “(' (o) 0 “( ' 1‘t‘l| i1l o]
7 5 kb PR | . — i
WA |l (AMS)  Libby Age (yrBP) | pMC (%)

IAAA-171235 | DS202 | LHIGU PP ST Gk vy | ARk /\u/\i-ll.()B:()SlE 23410 £80 | 542005

. 0 C HliEreL ) o w ) ;
iy | IR (yBP) Vo I i i 20 I CNH

Age (yrBP) pMC (%) i

IAAA-171235 23360 + 80 546 £ 0.05 1 23411 = 80 i."'».5747(;1"1(‘—2:’\572;".|IB("((18.2“1.);25&".34&'\!]1('-l’\4$l¢nll¥("(05.4%)

% 1.3-1 DS202 Fb i EREARBIERS R

(2) KIRBERBERDLETROEM

FRE 28 AEEE L, RILKILOEE b U < IUKHRHER T O RE A S i O2E LT
REML, A=y MEICHBEPERD ZEEZFALNILTVD. K2 KO B Sr - Ba &
TEWHKAXL, FA—SiOBETRALDMM ML FEERL TS, ZOMEL L FOEN
X, v~/ ~ORENRERDZEEBERLTNVE . S4EE LBENOBEESREO2ELEED
WradTd & & bic, BHEEEAI T - A EEME, KILUT T A DERSMHA B
FELE. B, &EERSOHIE Activation Laboratories #EIZKIE L T\ 5. £/, KILUA T
AZADERDTTCRINL, ERTFO EDX 2V Tn5.
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2.0t v
1.5F
o 280 R - LUK
1.0F
0.5
0 | | | |
62 63 64 65 66 67
SiO2, wit%
KQO,Wto/o
4.0
NILAZR
+
2.0 . @%— |
e DKP 22
1.0
gl (E—FB%H(E)
0 | | !
50 55 60 65 70 75 80
SiOz, wit%

L EERE L B TR O S 1l Sahle _
6160ka) * (100ka)® (42ka) * (29ka) °(28ka) *(@1ka) ~DONP TDKP

#1328 KILUKLELYD Si02Ke0 K. DKP KILUH 7 A DMBIIAMZEIC L 5. DKP KU
DNP DR IE Tsukui (1985), DNP O XIUA T 2 (HF 2A0AY) OMEILEE (2008) 12X
%. 160ka LIATOdEHIVAS (K & 2% - R - 5L Y (R DR b L R,
BIBRIZ R 72 5 T\ B, KILT 7 2 & BER AR HHEE S5 DKP & DNP O &EMAIR®RED v
Y RE—T 5.
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KLk LS B O AL SRR AT ORISR & 72 A 1L, 6 FEERTO DKRP % 8 H4ERTD DNP OB
ENZELELERLTHY, B bFmAMARTiERZ & Thd. FCBEAOEE MK
+BKIUT T AZONTH, BEICH T ELELORIEEAETHEED, 777 Oxb it
S ORIz L RS T X (BTHE - HE, 1979). —F T, ¥ 28 FEITRLIIEET

BT X LB ORI L OEE, 1372 LT DKP X DNP O L 5 A KHUE 7 ) =—=
AT HERD SN D ONE, KILKILORMFHEZIT ) 2DICEBD TEETHD. £IT, K
R b U CRERE SR FBIC ER D TR E 235K, BT OE— R LA DRSNS TR
MR A ETET AREARA L. BATORGIEMOEETHEMAMICOVTL, BEACEEL
THELPHEENES 22,5, BLZ Tsukui (1985) ICX VB LMNZINTWS., £, HF
(72 0 R HERE R — ) T a T R EDLREOBRVKINGT T AR BGART 7 TEEN R S
I, F OO LT TETWD (EABIED, 2007 ; 2016 ; Smith et al,,

2013). 4@, AR THHLZDKP 775 (HOB-1-15.76) ), FEMRAIASIEWTBIRED O
BB TERLER—Y 7 a7 (Ll - g, 2014) 2o/{oh# B TH L.

A OSEEROEE, ~——RLETHEx 0B BER+ANAHRITER+RERAEL
85 OF— RIEAEMRE YL KLY T X OMBEZBER CRHATZIESERLICRD D & 03Ik
5 (X1.3-2). S L= DKP 57 FICRITDHKUN T ADOEHERIT 60%HETH LD T, DKP
DA Si0 Bl 65~66% & 725 . KT KO BIZHOWTIE, EMEHI O & Tk B omt K Rk
Feit—R L & 160ka LART O (KIS IS RIS & CHBARREV D H Y, DKP O
FRIRTEE OBEEHE N LYy RE—HLTWD. K 1.3-2 TIXDNP OKILUT T AEMOERRLT
WA, ZOEITHE (2008) (KL AMETON T ALEMOSNETHD. ¥ T ADEHN)
BEEEONKLSG T A LR UEBTH AR, £EDNPOKLUT I AGHELIALINT
137200 2%, DNP OB ERMITEETETWARY. TR Th, DNP OKLT T A0FY &
W&t — RAEMORAEBILDKP & REICEERY Ny FICELS, BUOMBERF>Z &
DI CX 5.

(3) 2EWMETRITHER

KK LS00 & 5 72 818 7 20 A M, KILILO T2 ZAA 725 < CEVBEA T 7
MERSEIR L TR L=kl Th D (Defant and Drummond, 1990). —fXicfER, AN
FH, BEFLIEDTFTAVA FThLO®, YIS LL SricghA, #E1iEk (REE) & —
VCHERFTIZEMBL, BuBEERL R EOKEAH D (Defant and Drummond, 1990;
Martin, 1999 72 ¥). Zh b OEAEMIT, < AA+ARANEE THELGPALELRE
HIZBWCEREEOERNBMMET 52 LICHET D EEX BN T 5 Kay, 1978 72 L), Tk
28 EFENE, AT T AN MEE (S/Y H) KEFB L, KIKUTIEEHBICIFRENMES, K
SHZ IR HEICIEE < 220, 2 FERTOR Sr/Y IFE TIEBE R A TS Z & ZHLMI LT,
7272, WEEEESSHTIE Activation Laboratories #:0> ICP-MS |2 X HKHESHT TH Y, —#ILHk
BB+, Y, Nb 72 ¥) ofERERLTLLE TRV, 22T, SEETERITO
Agilent #:#4 7900 %! ICP-MS M L, SEIOBREEL EH Lz, A7 77351 Ishizuka et al.
(2008, 200DITHE L TW5B. OFxtROITRIE, Li, Be, V, Cr, Ni, Rb, Sr, Y, Zr, Nb, Cs, Ba, La,
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Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Hf, Ta, Pb, Th, U T % (5 1.3-2).
FHE 2%HNOs ik & L CTRIE L, ARFEITH 6000 & L7z,
SHT B L2 iTo7-. @

U7 MEIEIC
WZEsin L7z,
= (2s.d)NT,

JB2, JB3, BHVO: %, KAFE L & bICERIRAIE L.

=%

BEFO DR
PEMERE & LT In, Re 2 IERR

ox ek kLTI AZ208EL, $0.1g ORI 2 & REET RV '7AT{”’ﬁzr%ﬁo 7.
SO ME TR EITILERF D LA-ICP-MS A L T\W5 (% 1.3-3)
SrlY
160
M . AEIE LA
DKP .o‘. >1 60ka
P o SEHEA
120} . 100-28ka
o2, . BAH
I 21ka

801

401

adakite

RERRAERIE, AAtELERH %
AW AERER RN, JB2, JB3, JGbl, JA1, JB1A, AGV1,
BCR1, BRR1(in-house standard of University of Southampton) Td 5.
VX, AMERHIERE, PEMHEEOW 2 V.
?‘ﬁﬁ'éﬁﬁ(REE)@—ﬁB& Ta [ZOWTIE, LERYETLROMELZIT7Z.

% REE Jt% T 4%, ZNLSIOTLHR T 6RREDH DVITEN LD /hEv.
BEOFBRMEF =7 T5729

Sy
20
WIT, BRAC VTR L ERE, BURHE IR CRE L

*7-, DRPIZ>W Tk, Kire o R

% l 10 - 30
Y (ppm)
Nb/Y
8 el I
>160ka
o - BRI
1.5 ) 100-28ka
° e o FHKHA
1017 \, 0 ! N Kyushu
0.5
o C’f . NE Japan Arc I_fng
0 200 400 600 800
Ba (ppm)

% 1.3-3 KLk L& A 0 Sr/Y-Y X 4 O Nb/Y-Ba 4. ALl gk 1La O 4347 fEr: Hoang
and Uto (2003), #4k B A8 43 #1E 1% Kimura and Yoshida (2006)(Z & %

65



Barpin Va1 152 K Rh &5 Br B8 AR 9 Nb 93 [Cs 183 [Bal36  Jleidd [Cp 140 {4 Nd 148
KAK02 3029 2164 13,00 38 84 671.7 #.218 7228 728 243 4027 18495 3391 3964 1456
HAW-07 635 87 1451 14 68 50.96 8151 7 9R4 84.35 1018 267 4708 AT A4 85 44678 1674
WAW-08 3,64 13.53 1356 49.07 8924 7373 81.07 1ot 236 4680 2166 4352 4204 1643
NAW.09 a7 15 20 14.02 48 8% Y2 s 9,164 10258 10 64 .79 41868 2357 4552 5037 .85
NAVETD 7281 1448 1647 §3361 11046 R309 70,30 1042 276 AB65 2531 E0.74 5570 2065
OD G a7 B3 14 58 1561 G150 0260 8451 BLEE 1142 282 5037 30086 6837 5945 2144
ROD-02 B 24 14.88 13,82 42.59 364 5568 $347 1072 .88 A60.6 2234 4441 4378 1589
RODOY G387 2084 14.98 A5 67 019 Bo11 79.31 1027 1.64 486.1 2104 44 52 4.527 16.79
SAB-01 65,12 124t 1236 5278 TABE 7984 £2.30 1051 313 4517 E05E KL 3.964 14.39
SAS02 52.65 1758 1375 A9.6% 8039 8263 B7.81 94z 123 4845 4046 AL B&61 2230
SAS-D4 6213 16,18 &06 46.26 g 8217 B4 60 698 150 420 1593 3250 3,333 V2.2
SAN-01 4624 13.53 1577 4548 1Wazd 7416 75.74 10 36 264 460.1 2350 ABG7T 4.938 16.34
SANL2 4109 1338 1403 49 68 B76.5 6481 §6.31 2.57 287 4597 1907 3723 3766
BAN03 552 17.79 1048 EAR] AR 8045 1247 824 163 3708 18499 AR 3780
SIM-03 62 85 1374 1409 H1.48 B1Y 5 7.380 %6 8% W02 a0 &4 A7 3735 1HEY
$IM-04 5466 1247 1424 52.06 3044 1321 85.99 ays 310 4653 2062 40.14 4.046
MAS-03 G944 14.37 £56 54 60 5323 7635 66.35 736 301 450.9 1820 36TH 3603
JAS- 6 G 64 11.32 280 56,32 022 7312 84,12 778 435 4t 18 58 3503 A514
A 1139 028 4517 7344 7548 7048 5.1 445 .4 TR I5.19 3747 1465
NAW2 1224 5061 3744 102 &.708 1188 540 .44 3778 14.30 2683 2766 10.08
DASOT 15 20 13.95 47.37 9632 #0086 8160 1136 380 4785 2719 46.62 5320 18.95
MAK-3 1697 12 82 A0 84 F32.9 7104 16,94 763 .64 2004 15 EE 3058 3278 1238
KAK- 05 §4.72 20 59 35 L 6922 84T 748 134 4534 Al 2498 3286 3203
WASG2 47 6% 17.67 553 26.57 6911 8437 5741 734 136 4297 17.37 33,44 3467 12,79
HAS-04 8867 12.54 16.10 8187 552 6590 3945 1083 2.29 A26.1 2047 4758 3535 13.93
WMAS-07 5983 $1.22 5.55 54.91 692.7 7287 65 25 810 3.3 410.4 1761 3348 3424 1235
KIAS-08 5965 1104 A0 5542 6817 7804 £3,05 824 3.26 4145 1818 3402 3644 1287
MAS-O4 6269 1142 1043 57.02 7122 7488 €602 B35 334 4205 1842 3501 3529 1345
MiS-D2 &1 6% 165 830 47 b BBT & 7.942 B6 654 [Ars 1464 4208 155 3238 3.327 1234
RIS-DI 045 15.18 7.1 454% 7173 2018 78.79 6.77 194 4064 1867 3187 3.27¢ 12,18
NS08 G223 1410 .30 4476 7085 &972 rias B.7% 235 4010 15.76 3068 1145
FUSDT G bR Wity L¥:1 A4 68 #4545 5454 B 6% 7.34 138 4264 74 1247
HAW-O1 41885 1147 1238 47,30 G553 6,178 7825 632 144 d98 8 1140 2502 2308 B,t4
NAVD 4713 1231 3194 42.06 Hi s 6502 4 08 562 4G94 EELT 1361 2547 2.950 1131
NAW-06 6851 1616 15.76 4857 2384 82601 11158 1165 148 £00.3 2551 4607 5026 1491
BHVOR2 170822 334.1 3075 1172 9.3 REVH] 28260 17485 1832 400 1303 15.04 37.87 5,134 24 49
JB-2 17320 67525 2667 1257 631 1766 2557 4744 51 ©.79) 2117 2.4 B.5% LOBY 6,18
JB-3 171220 SEIGT §4.72 3665 14 88 4108 28 41 9611 236 24 2384 .40 2143 ERYE 1h.E0
Gem 147 [Eu by Gd 187 [th 159 1Dy 162  [Ho 166 |Er 160 Tm 6o [Yb 172 JLuils HE 178 Ta 181 Ph 208 [Th202 U 238
2410 07340 1.786 0.250 1,360 0272 0.725 0.108 0687 0,108 2055 0.537 8.368 5.28Y 1.265
2870 0510 1.842 {261 1.372 021G 0.707 0303 QHE6 0102 2388 A 688 1791 §.786 1449
2427 €4.794 1665 0225 1.23% 0235 0648 0.082 D610 .09 2312 8670 7472 5776 1.438
3014 0859 20892 {1.286 1.808 0288 0780 0.413 0731 0,108 2558 9.695 7548 6,155 1514
3133 Q.929 2145 G283 14458 D270 0.699 0.087 0606 0082 2.095 9670 6,945 5.054 1.050
.24 0487 23208 £.295 1599 0293 0,748 0410 0.7¢8 0.407 ©.706 2304 6497 172z
2.548 0816 1640 ¢.232 3220 Q227 0623 0.08% 0588 04690 0212 6310 6101 1416
2785 0.841 1.834 268 1422 9276 0727 0.10% G.EE3 {.029 2661 7.28% 5617 1376
2389 Q716 1.732 £.34% 1.361 q268 0.710 0.103 0E62 0.103 0688 7,794 6,265 1441
2.988 0836 1804 0262 1412 0276 0714 Q.106 0300 0.104 0649 1054 8046 1867
2.430 0.706 1610 (5230 132t 253 D706 0505 D HES 0.103 D518 BBET 4544 1,198
2871 0895 1959 0.268 13448 0252 0.6 D160 08623 0.088 0.697 4563 5,194 1067
2.264 i 1.648 0217 116 025k D582 0.08% 0546 0.087 D649 £.496 4.724 08480
2366 0.779 1.690 §.243 1,351 0.265 0722 0.401 0685 0.108 2495 6.493 4.840 0986
2.358 0.796 1.657 0.435 1330 0.25% Q690 0.083 0643 0.008 0672 8952 6.034 1417
2357 0.506 1687 02.237 1234 0.240 0634 0.09% 0607 0.082 0659 7260 6.728 1.304
2074 0644 1.523 G222 1257 9.247 0.669 0,102 0.666 0005 0642 BB 5,440 1.580
2323 0683 1685 5220 1236 0238 0634 0.008 0615 4.096 0.582 9858 5.695 1456
2268 0732 1.739 0241 3.330 0263 0,703 0087 D858 0.008 8590 8566 5882 1.533
§ ROG o677 1,336 0.186 1020 ©.194 0.539 0075 9501 007 0353 723 4200 1004
2800 0.869 14877 0.264 1377 0262 0701 10.100 0643 0.092 0712 7.043 5817 1.493
2108 0710 1.548 0217 1.228 0.236 8640 06.084 0619 0 098 9404 8167 5048 1,388
1.9 0.718 1467 0.206 1162 0222 0.618 0.08% 0632 0.092 9521 8800 5440 1380
2177 0698 1697 0.242 1344 027% 0720 0.0 0705 0109 0534 B 490 4472 1.233
2.280 0,763 1672 0.233 121t 4236 0610 0,085 0527 0079 9689 7382 3485 D.582
2.068 0667 1.535 0.215 1.195 0228 0612 0.004 0.602 0091 9560 14,690 5486 1490
2.169 0676 1.587 0.227 1.239 0240 0662 0.084 9600 0,093 8560 9,922 G448 14619
2.146 0 664 1588 6.228 1.210 0240 0868 1).095 V618 0.093 0.56¢ 9,738 5445 1442
2113 QBT 1,654 (236 1.287 0258 LRAE] 0.108 0689 0.404 06532 7654 445% 1.262
2085 0.704 1601 0.228 1.263 0248 0731 0.108 0685 0.308 0.506 7.185 4238 1369
1879 0822 1420 0208 1.169 0228 0614 0.080 0595 0.088 0487 7370 4.81% 12585
2,942 0702 1.699 245 1363 0272 0.763 0.109 0.731 0.108 D528 9022 4414 t27
1277 0673 1.336 0.200 1123 0.220 0583 0065 0.538 0081 G411 6.685 4358 1018
1.912 0537 1.399 G185 1004 o190 048G Q.07 0448 0.066 9.396 7.364 3.808 0266
2783 0.842 1.804 0262 1.445 0259 0,750 0.108 0692 0.105 4.710 2342 £6.203 1627
6160 2044, 6185 0.953 5210 008 2490 0334 1950 0283 4412 t.34% 3707 1.208 0.413
2303 0.798 3,165 .5R5! 3 600 0,854 2500 0385 2457 03801 1426 0.040 5 448 0252 0147
4234 1.302 4 565 $.764; 4515 0.846 2643 0349 2ABS) 0383 234 0152 5.361 1.204 0AG7

£ 1.3-2 KULKEHDOSEMETEINHER. B
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7L

455¢

51V

59Co

662Zn

71Ga

B5Rb

gesr | 8oy | 9ozr | 93nb | 133Cs | 137Ba | 139La | 140Ce | 141Pr | 146Nd
ppm | ppm | ppm | ppm | ppm | ppm [ ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm
50 B 198 | 48 | 2443 | 188 | 45 |7829| 5 | 769 | 45 | 36 |3374 | 127 | 23 | 23 | 78

"1475m| 153Eu | 157Gd | 159Tb | 163Dy | 165H0 | 166Er [169Tm | 172Yb | 175Lu | 178H1 | 181Ta | 182w | 208Pb | 232Th | 238U

_ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm
12 | 05 1 01 | o8 | 02 | o4 | o1 | 04 | o1 | 18 | 05 | o1 | 100 | 48 | 14

% 1.3-3 DKP k|LU#FF5 A (HOB-1-15.76) OB TESHER. HALIL ppm.

(La/Yb)n
40
30 o . o
. P
20 E g"
® f
10 DKP
550 300 200 100 0
Age (ka)
Nb/Y
2.0
1.5f 4 a .o
B . 4 ‘:
_ i :
1.0 g f .’
DKP
0.5
550 300 200 100 0
Age (ka)
» {ENE Y o> 1E I HH o AAAH
(>160ka) (100-28ka) (21ka)

X 1.83-4 KULKLUEEHO = R4 K La/Yb)n fE &% O Nb/Y fEDORERFIZ L.

LEREORIERE (£1.3-2) &, 277 AN MIETHD Sr/Y-Y K& AV MKTEETH
% Nb/Y-Ba K7 vy L TW3 (01.3-3). Sr/Y-Y CTRIOVEEZ M LI W/ER, &E
HUH & (SRS A G N B DR R LY REFSZ ERARICZR o7, Thbb, MEX
Bied SelY bx o~ S~ bt L2 LB ETHDH. —F, SEHTICERT S Nb
2T THAKIC L ATIRICAD IS WERORETHY, AT THREORELZ MR ZTHHRALA
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ABNO KL TIHENMEL 725, KHIZ Ba TR A Y LT WERORE THS. Nb/Y-Ba X
2B Th, B & (S O HIT BRI R 28I 7 e v b &, DRP & O &
WEHEIO b o, ATV HIR O~ > MV E RS ORI, EMEEBO L0 E 5 Nb/Y
DR EREZITHILTND.

WEAE BE IR LK LS ) DL A B AR R BUZE % Se/Y LEE IV TIRR LTz, L, FED
MBI R0 SHY EQER Y BWREL R-10T, BRI RLICSS2>TLE Y. X
=T, ST SrY L RREC AT T AL MEEE LTV BRS (LaiYh) nk (2v KT
A METHE(L L7 La/Yb bt ; Martin, 1999) 5. ZOfEIE REE /3% — VBT 5
FENLEAFOEE ARTLOT, ERAKEVIFLER LOBBENKE 25, (La/fb) n
b E Nb/Y HLOBERIZE (L 87 — o ORI IE R, EbbomHibb, BEHicf#ici 2
D, BRBICEOIRELLY EFSEETER L CEAEBAZFLELTHD (K1.3-4).

(4) Sr - Nd - Pb Rk 47

KK~ 7~ ORFEWE ZHET 572012, EH® o Sr, Nd, Pb FIfLIEL ST 21772 >
7o, B ORI ERTFCEM L, %0 EIL Hoang and Uto (2003) 12> TW5a. /42
B, BRRED SO A A LSS T & B nR O IE, TAMA-Pure AA-10 RO K UK %
AWTWS, F72, ST 60725380 2 U 77 208EMERE, BIEEER LOT v (LKHERE

((bERIE 1 : 2) CHfRtE, BHOMEEZ AWV TERICEML TS, Sr, Nd, Pb RZLELSHT
IE, BERICTFOA b RO~ L TF oLy 2 —ERSIEE AW,

normalized to 0,7 1025 for NIST-887 normalized lo D.51186 for La Jolla Nd std
B87Sr/865r 28E 143Nd/144Nd [25E
'NGD 04 0.704806 0.000008 NOD 04 0.512783 0.000010
HQJ 01 0.704779 0.000008 HOJ 01 0.512754 0.000008
NAW 05 0.704759 0.000014 NAW 05 0.5612793 0.000008
[MAK 01 0.704918 0.000009 | MAK 01 0.512752 0.000010
(SAS 03 0.704816 0.000009 SAS 03 0.512758 (.000014
(MAS 02 0.704947 0.000008 MAS 02 0.512752 $.000007
IMIS 01 0.705113 0.000017 IS 01 0.512683 0.000009
{AMI D1 0.704828 0.000010 ANI 01 0.512773 0.000010
206PB/204Ph  |207Pbi204Pb  |208Pb/204Pb  [208Pb/206Ph  120Ph7/206P0
NOD 04 18.2793 155610 38.4410 2.1030 0.8513
‘HOJ 01 182726 15.5563 384219 2.1027 0.8513
INAW 05 18.2650 15.5570 38.4106 2.4030 0.8517
MAK 01 18.2B87 15.5582 38.4340 2.1015 0.8508
(SAS 03 18.2837 15.5602 38.4428 2.1026 0.8510
{MAS 02 18.2941 15.5679 38.4617 2.1024 0.8510
MIS 01 18.3035 15.5660 38.4708 21018 0.8504
AMLOY 18.2802 15.5597 38.4387 2.1028 0.8512

% 1.3-4 KlkLUEHSO Sr, Nd, Pb R SH#E &

SEEORIERSR (R1.3-4) %, 148Nd/H44NJ-57Sr/86Sr [ K U 208Ph/206Ph—207Pb/206Pb [X]{Z
ALTWS (€1.3-5). Tamura (2000, 2003) (I RILKILOT EHA4 M ZhiZFfTLIZw
N OVE S L O Nd=Sr RN A B2 Y, RiE O RREMEMICEEB L TWDH 2 & 2B
LN LTWS, SEIOT FHA hOMWRERE, FOKFD Tamira (2003) OFEIKIZ T 2
v hENRd L0, —HoBEE (MIS01) X Tamira (2000) O XA O LRABEMIIZTIT
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W5, T 81Sr/86Sr Lt DORERFIEL TR T &, TO/NE— I ND/Y Loy — LEB L
THEY, BEHMOWRLESE TRO/NEL 2D, BRYTHWMEERY L ASLETICEATD
OB ERLTNS (K1.3-6). ¥7-, Kimura et al. (2015) %, Pb [RAL{AL23 AN
DT THEw S~ Lo~y MLk~ 2 < TERZ Y, DNP - DKP Ok LA T 213K
KRB L V1T~ MVEE~ 7 ~H Y OEfERT 2 L ZBRICRE LTV 5. AR Pb [FfAL
REEAHTRERIE, Kimura et al. (2015) OfER &AM THS (K 1.3-5). 208Ph/206Pb L DHF
FHIZEALClE, DNP I K HF|C 208Ph/206Ph FS K& < T30, Z0%, BoRENICmA- T k
U, [EMHE L A% E BT REERLTND (K1.3-6). $72bb, Z0
2384 — 213 Nb/Y HR° 87Sr/86Sy L OREREIZAL L EE) L TV 5.

143N d/144Nd
0.5131 v T
3 | @ AT UTh
MORB (This study)
- Py o RWT-1H-1k
0.5130 "=~~~ l (Tamura 2003)
| o AlzE
l (Tamura 2000)
0.5129
0.5128/ .
3) (_:’
& ’ $0
0.5127 »
+
‘ Bulk E'arlh
0.5126 -
0.703 0.704 0.705 0.706
87Sr/86Sr
208Pp/205Ph
2.1
PG FE A
.t qnm
‘o,.‘--'“" |
- | | DKP,
210} o e
2.09 g & . .
0.845 0.847 0.849 0.851 0.853 0.855
207Pp/206Ph

1.3-5 Ik LS ) 0> 43N d/144Nd-87Sy/86Sr [ K U 208Pb/206Pb—207Ph/206 P [X]. Il i A
MOFA Y4~ @ Sr-Nd [FA7 & L% Tamira (2000, 2003)i2 & 5. DKP - DNP k|47 A2 ® Pb [A]
(LR L OFETUN « BEPEASN O fEEE Kimura et al. (201512 X 5.
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87Sr/88Sr

0.7053

0.70621

0.7051

0.7050

0.7049

0.7048

T

0.7047 550 300

208P/206Ph
2.104

2103} ® »
2.102 |
2.101 |
|
2.100 * |

2.009

2:0a8 550 300
X 1.3-5 Kk L H Yo s78r/s6Sy b Kz TF 208Ph/206Ph ttorERYIZ5{k. DKP - DNP kLA Z A
® Pb R {# LY Kimura et al. (201512 X 5.

(5) T TR ET T THERELDOER

TENA M= F =50 R UEH U2, RLkiix BAS S oo kol &gk <&
o TWa., ThbbRIUEZSTLUBRHIEL, MENT 7hb7 4V BT L— D55, b
AR DI 28> TWRWIHENEZ (30—15Ma) MhAAA TS0, AT 7R
LB WESHEICH A b D EE X HILTWS (Morris, 1995 ; Kimura et al., 20055 2014 ; % 1.3~
6[X). 727U, WERHIRTHRIUKIUDE I RTEHA FOKTAR Yy PRI LI LT
BOPF, 27 7HMTEFMICER L TV ARTEZRY. RILUKILOHE b ERIC ZE OB
KILEER LD 72 & (Tamira, 20005 2003), ~ > hLAOEIRESS A 7 7 REICEES LmE O
RIGHARETWD Z L FMEVRNVTHS S, E->T, AR TRLERUKLT FAA bD%
FEMELE, ZO~y M—RAF T AN MRSDEWE KB LT O Th D FIHEMER R E V.
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A Old-cold shallow angle slab with calderas along VF (NE Japan)
Small volcanoes in RA Large calderas along VF
High “He/*He hotsprings around volcanoes K
A A o

Crustal melting & ———>»
shallow rhy chamber

= - 50
.- Fluid fluxed mantle
melting (hydrous basalt) 100
ol Slab-lrwanlle
| : P coupling ;
Slab fluids 4 Focusad slab / Fast subduclion
- o dehydration beneath VF =150
P Seismic slab
= A =200
b Young-hot slab with adakites along VF (SW Japan)
Adakile eruption
High 3He/*He horsprings in forearc (km)
: v 0

Crustal adakite Low frequency

chamber tremor
_ Wetimantle tog X _ 50
Slabmelt- , 4— Slow subduction

__mantle reaction

: antle re: : — Shallow slab
(HMA, Hi-Nb basalt)

dehydration in forearc

_ /" L sabmant -100
A ab-mantle

Slab melt Ry ab-r

(adakite) " coupling
_ y -150

-';" Aseismii: slab
) " | =200
X 1.3-6 HALAA L VHET B AR DIEASA L H OB 2T BRI, TR A AT IR U Eig 4

DILBAIIZ LY 2T T AN MR ENS D, FILRAARTIEE S WWREET L— FEHIAS
25 7T OERNTE S 572, Kimura et al. (2015) 12X 5.

LEFEOMBTHEAEIC LY, DKP 28 TrEm Y LRE M - BRYIO 2T 7 AL MaE
TH D Sr/Y LOEVRERZME P LY FERM LI bDTHD Z LRI o7c (K 1.8
3). T7hebb, MHEER—FH~7<NbORRMETEL ZLIIREETH L. Z05HE, SifY

HDOXYKREWEEDTR, AFT AN FOFREORE B~/ ~ICHRTL2EEAL). £

7=, Nb/Y-Ba X% #iE iZdb Ll s oo < > MV ZEE OIS, ®RE1LS bIZ Nb/Y ke
DFE RO LTV D, IEAAATND AT T OMRICKE B RN 2ne T2 &, A
EAT T AN MIRHLTEY St Nb DZ LWIWHE, BZOLL @R~ Y M OFERREL 2
D, AT T AN NREOREERTD b~/ <ICHETIbDEEILND. BT <0W
2B E, R AREE BT b BABRICBLIL TV B, 87Sr/86Sr L RFRFIZ(LITRE HH A

LEMEHEIC LR L, v MHRZRE ERSICETELEE, BRI THMETLTND

(X 1.3-5). ik iEEh L T 208Pb/206Ph Lt b2 L TR Y, FrZBE#R D DKP - DNP kL7 7
Z DR & bR ERAE B (K 1.3-5).
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~ J MR OB L BHBOBGEN LI, UTOBRERNZRTTARELLbNE ). Bl
5 7 M B IEHSA AT TR A T 71X E D 6 (LR T T ARk Uiz, LT T
raYy A NEEBBRICELT, AT 7 AN MSERATRERREIZZ2> TS (BB 1.3-6H).
TOLHRBETERT Y M OFEERLRVGS, EESNDATT AN NOEIDHRLIRY
AN RFOERELZ L ALELEBR. KMCEERY Y M OFERRERERIE, A7
T AN N OEEITHMNNEL 20D, EESND ANV NOBEBHRIZIREL DL
v R BOFEOM L BE CX 5. EEHE 0 DKP < DNP OfftZsE K27 ) =—3 gk
NEE DD, GKBEOEVKED /<~ DEABRARTHY, ZOHICAT T AL MG
R > TR FT A2 80, vV PA-XTF T AN NRIEBETLEZEDORNTHS . —
5, R CEHERICEHENART S L LI, AT T AN MEERLF LT, BMATES
BEELTWA., 20 &, 810 FEFMPLIBE >2BR~ v MLOBE R 2 THERCILE
EAER Y, AP TCE R R b DEHEFETE LS.

(6) FLHESHRDORR

I Lk (LM H g O SRR A BT & IRIBL AR LI TE 24TV, ~ 7~ AR O BRI 22 R FI A (LT
FARRERE LT, KB ) =— K OER LG 0o~ 7<i3, ZRUHEOLD LD b
BiEwy MLOFEN KX, B MMEEEE- WA, £, BREIO 2 TERNICIE
Ry NOBEEHR/NELRY, BIEBOEIEICES TS, EERAE, EHEOE(IE
B L CMEB TR R T SEOEERCRMAEAELLL TNWHZ & T, ZORREAVDSZ LIZX
D KILIFBIOESEENTIREE 725 2 L 2 HHIE S L TIRRCE 2. REEE, BEIRERV
FINRDETFVEBEEBMLT, v/ ~vHIERERET NVORBRETITETHD.
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FBKILARZBRT AT —UNb VT THAEKICE 28 THER CEHE, AR, 7
<AL, KAMBICEUNROND Z ERMERTE 5. SFEIE, INE COEKBEREICOWT
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T DT KELEHI TIE, % 2000 FERICE L OHVT TEKNRFEELTWD (K 1.5-1).
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FIE A I VT FTHAMEK AR ZTERE LT, OMBNTREE~ 7/ ~OFR L &R, O
VT T KA~DEFIRRE, @INT TEKOEETHE. WNT IEHEREREI§~ 7~
YREE~ I IHAT, IVEEETIVEMEDO~ 7~ ThD. Mgk CERPED L
v 7w xz< <, QBB TIE, —#&IZH 10,000 EEDO AT —)TC, v 7 <EHRIZ L D5 PRY
EHEROETRNHESND. QDI AT 7 MK OMERBTR T, £ 1,000 FA7—VTREZ
BB THD. —MRIT, DT ITTREAKORESR, KRB ESRERR 572D, ILT I
IS KEROQOBERNBEENTLE Y ZENEVETFREIND. LIL, AV FRUTORR
DHNT FEEKOERIL, QOEEERN, AR LTLEFEREK SN TVD. £, 1V
RRUTINE, AT T HRMERERR LIz KL EEBR LT kILEMd Y, B, E
BN IVT TR K AR - TRREEN H 50, £, BRLTORWKINIASBRINT T K
ERTAREESH 0 EV D, RO TFRIOBRNEF L 2VELS.

SRR 26—28 EFEIY, ANT TTEMEKERRT AL E, BB L TROWKILOENZHG
FTBD, AV RRXITOHIALTFRUNZONT, O»o@QIZEL\BITER L, BAHEBRS<
Jo@BRICOVWTRHERN 21T, BiEOME LT, 13T IEALZREI L) Y
¥ = kLW K H (Takada et al., 2003; Nasution et al. 2003) = FEHFI L, HAT THAIEK~
FELHERFREFEER LML, BEOHIE LT, BERRHRIZHE AN 2O R KL &
LTHEY Yy DRy Fukilizdgic, MABERFEEZIT, PREIEEMEN 2 7Hh L7z
Thbb, Av ekt BT 3 FEBICOEOEHHMAH Y, bo b bRiFO~ 7 <HEAIX
BXZ 1,000 F#iTH D I LD o (Oktory et al., 2016 ). Rl 3 FEMOEHFETL 0.3~
0.01 km?¥/FEDHIH & RIES b1, 1 FTEEL R b o THEEERWRFENHE N TW 5.
X5, v vHEOER EDOHLT THEEXENICTEINDIKEDL, BEOE A0
ERbhot. —F, BAFIEAERI LEZ R T kL (1815 FE VT THEK) U ¥ ¥
=kl (1257 AT FHK) X, 10~1 FEMOBEHS (FEE) G kmy/TE) OF,
NTF SRR ST T B EE R (0.1~0.2 km3/F4) ~BITLTHY (Takada et al,, 2000a;
B - LT, 2008 @EH, 2010), AV FokLOEEH EGRIITHS.

WOy U COREFREMLRE (Takadaetal. 2000b) HELET, £V RAVTEBIROANLT T
KINBIRDIEER L F ORBROILAHBEORBEEEZ LB L, UTOLICRD. INVT T
Wk ERR T Uik, EHIR, EEH AR LZERASRE LTRERILEEERL, €O
BHAOB BT I NT FHEEKICE > TS, REWILRIZE, KREVWAALT IRFRENDE
MY, EEUEKLUEERZTHEAE, IATIIRRLR o (K 1.54, -5). KBS
KICEAFEHOMEMBRE L LT, 10 FEM, BEEEOHRBICIYRERUEEZERLE
TE, BATF IO 1 HENGETEINCE, EHEBAEE L, BAGRRBREICRY, W
EME Sk TSR E N D REB AR/ L, LB KIUERICBE Lz 2 L2 EDREE R4 2
EMTES. ETm, BATFTIEKITHELL, KIUFERICHE A A LIS RS R — LD
BKAETAZLLHD., TOL D REHIE 1991 £0 Pinatubo A TH RN (Harlow et
al.,1991).
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By Asia Air Survey

EL5d4 HAFTDbHHKLERVKL. Y B, BYEs B (B) pbRSy D (F) . FEl (7
DT DTy b,

~ 20 km
Large shield or stratovolcano before the formation caldera

Tambora

Large shield
V=~1000 km3 (200-0 ka)

Tenggar (Bromo)
Large shield
V=~1000 km3 (500-300 ka)

Volcano without a caldera K-Ar age data
Kelut Tambora: Mataumoto et al., 2000
C;n%lef e o - | Tengger: Toshida et al., 2011
V=300 km3 Kelute: Wirakusumah, 1991
(240-0 ka)

Volcanoes with calderas and without calderas

®1.5-5 HATIHME LETFR, REWUHRICHLT 7. KUBEZEI VT 7720,

92



(2) 25HhF9KU 1883 FEHILTSHEEXDHTRE

AATIZA BICREN 2V D ILT THEKA~DOQR)DHE(FIETE & L TOEBHEBIZOWT, 1883
FIZHNT SHRIEREZRZ LIz 7048 7 KILOWE KEiEEF & L TR L.

I REIKUET Y VEBLEAY N TEDODRA L FTEIRICMET A ALETHD (X 1.56).
75 HE 7 KILNTIE, BT IHEKD 1883 FEEEDT2EFAELLLELLN TS, B
—DRE BRI TREKICE VRO DNT THRIEPEE, TO%k, FhE, FFT,
SR T XD 3 OD/NKIINANLT TRICEMR SN KRERBICKRELIZEZ LT
5 (Williams, 1941) . 2D 9 b7 U Z 2 kIUTIE 1680 MK & 72 2 & SFsx
ENTWBA (M1.5-7, -8). TILIE, KILFEIRAFT, 1883 FYpEIIHAIZHbIL
TV, BHID I IVTF FTEEBP D TEH D OMTAREIZ /2> TV WD, ¥y UOFIEREIS
416 HFITIUAEETE & & BITHE L CE TICIAMEI Y B3 o CRECIR L FE 7o & DR
NHY, TN T THETRKILUOERONDOINT TIBRICRICT D200b Lvan
(Winchester, 2003) .

1883 4E M W /LT T GRME KICE 5 #& 1%, Simkin and Fiske (1983) (T X D FFEMIZE &
S, 3 7 ARSI - IR K Ok & RSB O RN BE ICHA LD (K 1.5-
9). ZOHIMICIE, MEAIL, ERILCHKBREILOPCIET T HHMEN, AT 7RO
BORE ST AT THER L, 2 km 206 5 km BAE OJAFEICHLR T D8 HA A b io. BRI
Y DEZICMaiE LIz VT T ORIZIB > TWAHHERFEIL, HITHELLTEETHD.

mﬁEE (Sudrajat,1982) AL A¢F !
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nﬁkiﬁ ! Ch “.‘r.u:“'n. . 1596¢
— “v IF Rakata
e 7‘;}«-* ey Danan
n N O o_.
Danan\% ol 2 o T SRS ;-
kT 1 (“
. ! Rﬁﬂ,v Ra}(_fta pasas
 oRTAT ChARNEL ! ’»}‘“m..';
(Judd,1888) (Neumann van Padang, 1955)

H1.5-8 7 5 HF 7 kILU1883FME kLT DOIEH (Winchester, 2003)
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M1.5-9 27 T 5% v ki111883FM Kk DnijJk (Winchester, 2003)

HNVT T TERE K OFA#IE, Rampinoand Self (1982) ([ ®» b TWad. £, 18834 5
H 9 B OABHMENEZ VigHT-. 5 4 20 RIS, HELE & bIHhHRA k&t L7, EE
I 11 km OFEICELZ. 5 A 27 BETRWEE EAA->TWe. 6 H 24 BiZiX 2[\IA
DEERENSLS Eovz. 28 HE TREAMEANREW ., TAIKAD L, 2 7T CHEANEZ T
WBZERBRENTWD. B AAERIICERZ o/t EhonTnad. 8 A 11 RiCidk
HIZHEE SIS LA 3 TS/ D, ZOM 1 5 Fid HAKIEKBILH Lo T D LiESH
T3, BESESIETH Z B0 5km OFMAICKAR (K1.5-8). Zhlig, 22 BIZiE, EX
VSR NG Sz, 26 B 1.5 BRICIT 26 km OMGERER ES o7z, 17 RRC bR E RIEFKDH
ST,

8 A 27 A OB AL, 5304y, 6MF444y, 8204y, 10 20D 4EH -7z,
FY =T UMK OMEERT 38 km IZEEL, MEEARMEKICHE D HIZIC X D, 36,000 AAVERHE
Lol BEOESITHERTHAOmICHLELEZEWDbILTWA. 10 B 2 50T, kX
R b RAE LT, KEEROZERIRE, Kt —2 & L TREER 100 km OB S THELZIEDY,
MDA~ LT BRLIERDY ¥ UV BEDIEEE TEEL (Carey et a al.,1996; Mandeville et
al., 1996ab). KR — 1%, HART80kmiAELEZE SN TS, £ 1000 A2 ER O K
=W IR Lz, —F, KBEOFIX, 4800km Bfn/-+ > RO R S AHEET
M- x7-. ks 7 ALz vbh g, 27 Ao 23 FRICHREDORE RIEERH -
77, [FE9 AIZUOE CHRIRIEEINH o7-. HEIX 1884 £ CHBI SNz, B THEHBEINT
KIKE, Yy FRRICO Y HEREZERI -7, 7AVATIE, BOH - BOADIZZERESHRIC
Yok 57, L EI, Simkin and Fiske (1983) 2k %. 1883 fEFDMEKTIE, B km DO IV
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FONEREN. EEHER, H124kmd & REL 5N TS (Mandeville et al,, 1996a).
B L 7= aE, Si0:=67~71 wt% T4 5 (Mandeville et al., 1996b) .

(8) & AT kIl 1816 FEANT TR DHERS

BURTKUNEIA VR BICHD TN A VEEFERETHRBENLTHD (EH - T,
2008). HNT FTHAIEKOHEBIL, Selfetal. (198DICFE LDLNTWVD. BT TR K
D 3LERD 1812 FEMNE/IEAMIEE Y, B U7k LRNILIECHERE L Tz (F1). 1815 4
4 1 5 BOYIFICHEFAREEN 30km 2B 2RO Y =—RIEAMNEAEL, £ 2 BFHETHE
baHEEBITF2BRTEA (M 1.5-10) #HRES . Z0%, 5 BRI/ NI Z DR
L, F3KILRMAHME Lz, 4 A 10 B 18 BRE, HABROT Y =—XEkPRAEL, BEEEHEE
12 40km 2B 2D, £, EOLIE 3 AOKESUEICR X -V, ZOEKT F4 &
TA (K 1.5-11) BNHER L7, B H RIS KPRE R~ EBAT L, WHTIRAA A TSRS
B ARESE TS, APFREJOIE 11 B T L, 12 RIS TREBICIEEINEE Y,
EENERITKALEZDIZTA 156 B TH 7. WIEEO LT T IRRILKRRME K OFRE &%
2bNTnD. £z, v/ ~OREHETH 50 km3DRE LHEES LT D.

HT*46°C {18*E

8158

pa—

' 1.0 -
0 10 20 km /\JK
n i. 1]
T AY T

B 1.5-10 &2 ARF kIl 1815 /EME K F2 OB IEA A7, BALIL em, LT - BEHOKRALTKERIZL D,

96



U7*45'E HB*E

8*15'S

. 6
0 10 20 km
. |

—1

Bl 1.5-11 X >R 7K1 1815 MGk F4 OEE A, BT em. Wit - @HORALERNZ L D

1000 F4 (April 10)

8.00
6.00
4.00
2.00
0.00

12.00
10.00
8.00
6.00
4.00
2.00
0.00

> @ @ oo o . a0
L I = R R T N T

®1.5-12 & R T kil 1815 gk F2 & FA4 ORiRNT. Lo UEmpnia - KIUp 7 24,
EFER A, FAREER. T BEORAREENC L D, Sk ¢ 27— Tt 2 E & %.

97



