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YaMaMmoTo Takahiro (1994) Structural development and eruptive history of late Miocene to
Pliocene caldera volcanoes in the Inawashiro district, NE Japan. Bull. Geol. Surv. Japan,
vol. 45(3), p. 135-155, 11figs., 3tables.

Abstract: Within the Inawashiro volcanic field of 60 by 30 km area in the southern Northeast
Honshu arc, six caldera volcanoes, Kijigoya, Takatama, Itaya, Otoge, Yokomuki, and Joko
calderas in ascending order from late Miocene to Pliocene, form a prominent cluster. This
caldera cluster is overlaid with Quaternary andesitic stratovolcanoes; Bandai, Azuma, and
Adatara volcanoes. Previous and new radiometric ages suggest that these caldera-forming
eruptions occurred at about 10, 9-8, 8-7, 7-6, 5.3-5.0, and 4.1 Ma, respectively; the average in-
terval was just 1x 106 years. Kijigoya, Otoge, and Yokomuki calderas are 10 to 13 km in
diameter, and are filled by voluminous caldera-forming pyroclastic flow deposits (>100 km?),
including intercalated debris avalanche deposits shed from caldera scarps. No caldera floor is
exposed in this field, however subsurface data from existing deep geothermal wells has reveal-
ed that the floor of Yokomuki caldera is segmented into a number of discrete fault blocks
deepening toward the caldera center. Caldera resurgence and ring fracture volcanism during
the post-caldera stage are not strongly development in all calderas. This feature indicates a low
accumulation rate of magma beneath the Inawashiro volcanic field.

= 5 THENL, MO AT S KILBICB\WTEE T,
ChIRKIUBET TORIOERROEXDOHENTH S
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KEDOEERE KN AR E TED N BB H b s

WO TS KBS HAT 5. = DNLFSKILBHE R

FRILHAO60x30kmP OEEICEF L, Kt/ E
(10 Ma B %) - & E(9-8Ma) - K 45(8-7 Ma) - K=
(7-6 Ma) - #1[1(5.3-5.0Ma) - LF@.1Ma)D6->D
ANVTSKUD BB, VTS5 OHRERRITIEIFL100
TETHS. WEHREZT - oA/ NE - Kl - By
VT ZEEML10-13 km BE T, #HE100kmsd Ll oW
VT STIEKPIRHERY & V7 SEED & ORE F S
BRYTHEEIN TV, AVFSEOBERYIIVTho
AVFSTHLEHELTWiEWs, NEDO K & 2 Rés
BOBEEBRAANFS TR 7Oy 7ML LAV SE
BANVT SRR H - TIRRIEL ZABEN RV X
NTW5. FAE F—AOHBCEEHOLOBRRES &\
> Te RGBT 5 AT B A IVT S HID KB

¥ AT

REF BN & SN 5 FACARMIN O EPIATHE K LTI
i3, B O EHEOKE NI T 5 KIS FE
5B EBEFRALNICIR - T & (FRE, 1987 ; FEE
I, 1989 5 M A, 1991 (LJE, 1992). £ H
T RIUFEORMEHBEITI000 kmd 2482, ZOHBL
REREREERCT VT ALROFER VTS KL
7 (Lipman, 1984; de Silva, 1989) IZIE#i3 5 DT
5. bhhbbs, TOFENSThETRESI N
> 72D, TNHOKIUEES S LT Lidsr-+ii+
FHOKIBICEDONTELI L, RUBHHD 1V

Keywords: Miocene, Pliocene, caldera, pyroclastic flow deposit,
Kijigoya Formation, Otoge Formation, Yokomuki Formation,
Joko Formation, Inawashiro, Fukushima, Fission track dating,
K-Ar dating
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7 5 I K B HERE W) (intracaldera  pyroclastic  flow
depoist; Lipman, 1984) & L TOHEBIE L BB S h
Blpolcl LICkB. EXEAKTE LIV T SHION
B> Il Em AN EEICEL T 5720, HiihHtt
“EEFI I REREOMB A B LAl i, Ekr D5
BRTWo (B2 (TRERIE A, 19745 /N8, 1984). L
L, ThODOWRTIIMHEEEZ DO LBABRSEZD
LOBRE L INTWI72, MEBMth 5 KEE KRR
BWRO TS KkILE LTRAEMINEZ &idleho 7.
© AR TREALAMNIME R OB AR (Fig. 1) &1
RE-EFH O WL TS KRS FEET A LWL
PIETEH. BHBOMEBFIRERS SO 1LHE
KiE [Els ] - TREEAE TR 1T X0 ZOKKp
HOoPCINTYWA SR, 1964 ; dekfid», 1965).
D%, 2EMREREREE [BEE] - hBEHREE
FE MEER) - 2EHEERBAHRE 88 BER
SNBHERE - A - ENEOXEHREBRIERS
NTE/MEFRER, 1975 ; NEDOUH L RIVF— -
EEFMBAARRE]), 1990;191). LirL, #XE
OFEIC B W T BRI PF - O KilE 2 £
TR TR Wcd, ThBAINVT SHRICES LCE
HHTh 5 L ORBIEB SN WV, KRR TIIRE
RE-ERROARMNE - Kif - 8\ - LFE%,
NoBEADANT SHRICEE LIcHEBY THB LD
BEAPLEEHETS. /o, SEFLKBONILD
DEGTFENRE L BEEOFENREN, O, BHIHDOHILT F K
IWOBHEEICOWTEET .

2. i E BEER

LR OSERIPFRIL, ANERERTTRNRE %
E LT HAERERE L CNETESICE > W+
HRFTHLR D7k B, B - TR K LA ORI
B, TR OBEE - WE - RIEBRE» SR HBR
B, WEEKPED O AERFIINGRKE, BE - VIV
FEPLRD ORBOETHER I N TWS(HBA,
1964). Zhicw LM DR OBFR LA TR, =
DRBEBOWE - VIV FEH b7 B LBEE (LR
A, 1965) RUYE A8 (IR, 1963) B TR & R\ THE
B, AHERERREETESICES.

A TR T 5 BRI PR EEHH ORI/NE - Kk -
B - EFEE, wWIhLSBICRVEEh/A M
BRI P TLROERZTESICE > TW05. &
JB DKRERS IZBR TEW (B100 m BLE) KPR
ETNICHER 5 ERBROVI MERE L T AR
»oieh, BRKIEDOEAZZT—H THBSERDIC

BbNTW5h. fEROBERTIE, ThbdOKBRERY
AR OYER Y L M L ARREOBRICH 5 b
DLRITEINTWI(Fl 2 1IE8HAK, 1964 ; JLitiF,
1965). L L, DABREHEEDOSSBBERZLTE
D, BRTHBHI L, DEETHVNVMEABCEH
HAEERY 2 B EM T 2 EBERESRDOONDL T L,
3) kRIRHERY O RHERBPEEIN B VIV FEDL
BERL D LSEBICEN EBRBLLICRD, kOB
FIcE+ 5 RBEITEINS. YR &M EE L
7o KPR DA, BCAMIMO MO IR CHEE
135 (1989) 211U5E (1991) A37R L 7= 8 HARF H LAIRE D H
VT STIE KRR O L L ERNICHBET HD D
TH5.

3. A#hERE

AL, BEAURFOBHBRE LTS (B3 %
7km ; Fig. 1) 22 F K FBICEE ST 5 DV F S RIE KR
WHERY - BERLENERY E ChOR B BILVTS
HOBAED 65 (Fig. 2). EABIEERIERN
OUEABIRER TV —7 54 VERERBNTH 5. A
B3R 1964) ORMNER, R UHEHIZ 2 (1965) D
FERKE - RM/DNBBRIKEOEESICHY S,
7z, dbFHE A (1965) DT BRIK S REABRO BT
BEMEEILTEY, KBOEBERZENERYIIIIFME
W5, ABOERDBKEBCEEINSGVILEE -
EROLAEI SFRHIFHiH L ChETRAEIN TR
(BKIZp, 1986), ThoDLAITERRZENHERY
FOBRRP LBONTE I ABOEREREZTTHOT
.

B2 M

ARBDO NIV T SR KPRHERY & T hicieZ ¥+ 58
Biiin#ERyy, wBRCEHRTARY C(FRERT
BI) #9600 m DEE % # > (Fig. 2). WV F SFRE KR
TR ATEREANER T Y4 MEOBR KL
BIKE - BIKARE»ORY, SIS BB REN
HREYRIDA CTHREE LT 5. COREDIIHR
THEORERANERDL, HIZEMC LMD b ODOK
BiE34mm TH5. 7L, BEBERIRBTRY
BB CIt%<, FEVVALBEERTCIIT LA LRDS T
ERTER. EENLREENIITEBRES - Vv b
ENBEL, —HTRILE - WA RS . ZOEEER
BRCL D2 CREBR 22 RHODP L, &Edm
LILEOEBICED D E TH A TH 5 (Fig. 3). #EY
FOT7O—212y MERITHET, KBEF—URBT
HRMOFLIHER LTk, FEEDIR LGS 5
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Aizuwakamatsu

Koriyama

9

Stratovolcano Caldera volcano 1 Pre-caldera
(Quaternary @ (Late Miocene- ~‘:"\" formations /Fault
Pliocene) Pliocene)

Fig.1 Location map of late Miocene to Recent volcanoes in the Inawashiro district. Sm=Sasamoriyama

volcano.
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EXPLANATION

Alluvium & colluvium

v
AR

Quaternary volcanic rocks

Yokomuki Formation
(5.5—5.0Ma)

(6.6 Ma)

Kijigoya Formation (~10Ma)

Intrusive rocks

Debris avalanche deposits

Intracaldera pyroclastic
flow deposit
+|

+

+
+P+
+

+ +

Pre-Neogene plutonic rocks
& metamorphic rocks

el0

Locality of dated sample

B TEL, PRECHED - TRKT 5 Fig. 2). #
B#IEGAY IV MERS - EbEBL, TERE - ity
CERED MRS, CORBRHORKORHEIT, A
BEE R OSBRSS BB OWAEN T BRFER LR
LTWbEICH 5 (Fig. 4). O &> #Ho5 CliEAE
OB, HehbIRTOV T/ —RAVD L3I,
EWIECELTRY, BEREFREOEMNERI /D
T, Fie, EREDE AR EE ZH (matrix-supported) D
WEROBVWARERNTL, HEDEBRBRIANCEEL
720, BHORLT SN O ARIREBESRD LN
5. Tizbhb, IhLOHERREDL, KBFEEERDCE
BFInsEBHRROABEES T —1 2 + (coherent) 7
EROGEE - BEITHED, WHOBHEDOZ LWRET
E - R LA L ETBLTWS. T, JO¥R
% 13 Lipman (1976) @ caldera-collapse breccia & [F] &
DHDOTHY, KEBEKRBRIROEEMEbN 2 REE
RFICET S V8RB (Bl 21 Walker, 1985) S 3R 5
LDTH5H. FEBYFOEROWHROBEIISH TS

D, LR RERE % R - R BR OB A 7x (250 m
UE)VIVFEERL LIELIEEEh TV 5. T#idt
BREO IOV IV MEERI, BETRS LEREY
HOEROMEBO L >ICE L, HEROWERTIIKTRE
(8K, 1964) - +BIER LAz, 1965) RoHiT %
EICEBEEINTWS. JFALTIDL > Ry By
BENANVT SEDPELZBRP» B THEDD, EBdH-T
L ECRICKBIRHERY LIBL T 50013, BfEZE0T
— X DI\ WHREE S TIIHIE CE R\,

AR AR 4« BV T S OB AEBEBHT
LTW5. FHEEIMFEGEMERZLET, —Ho%
BRITMB L ZULRERR - T05. HERKER
A by ZROBEDHINT S OBEEBICE > GURICE
A BiENTFig. 2), £ TERI SR 5. BEOET
IR 2, AVTFSRIR—BESMLTY
5. EROEBHMITIA-EETHN TS5 OMERA
=KL TWA.

¥ o FE K

RKEONNT S HREXBRERD ROV VLD
i3, BHhHE4RI5.5£07MaD 74 v a V- b
Zv 7 EREHE LN/ (GSJR60142). T OENR{EI
WK BRHER YT ORBEERO PRt 2R RS
RCNL B ORIKEF /LA s HARITH», 1986) L0 %
BLMCHEVSDOD, CThETLEABLOBEINAE
RAENEDO, 1991) X D 3B E I H L\ (Table 1) .
NEDO (1991) © 3 2 D EfEIZ 9 n  BIEEE N K
ZFVWLHLODIEIMall k< F L E-TEY, Thb%
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Fig. 3

S 5 S &

Outcrop photographs of an intracaldera pyroclastic flow deposit within the Kijigoya Formation. (a)

The weakly welded pyroclastic flow deposit containing meter size blocks of metamorphic rocks
(Mr) and siltstone (Ss) at Ohara, Inawashiro Town. The scale is 2m. (b) The non-welded
pyroclastic flow deposit including abundant millimeter size fragments of siltstone and granitic rocks

at ‘Lake Line’, Kitashiobara Village.

BREELRZTLIRETHS. SEOFHHNLE
DIABOERRIZ LA LLTEEYHE->TED, B85
NFRER LA SHOEERE ) R LTVS ERZTRY
TH5 5. THEOEAFN L NEDO (1991) D#HE{E

PHEZDLL, BEHVT S OMBERTEHFHIRD
HD10 Ma Bk & Riz# 5.

4 X k& B

AEiX, BEXUBHOKE AT S (BEHL0km ;
Fig. ) Z 3 EKRFICEET 5 TV T S FE KR HETR
B - BB hEEY L BBV T SHOR
AED B72 5 (Fig. 5). BRI ERRATO/ME
LA SAERICH T TOEEIZIE R TH 5. B
128K (1964) D KEGKE, 40 (1969) DARRE - K
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Fig. 4 Outcrop photographs of debris avalanche deposits within the Kijigoya Formation at ‘Lake Line’,
Kitashiobara Village. (a) A coherent block of brecciated siltstone (Ss) and cataclastic granitic rocks
(Gr) enveloped by polylithic breccia matrix. Stratified structure within the block has preserved the
original unconformable relationship between siltstone and granitic rocks after the pulverization.
The scale is 2 m. (b) Close-up view of brecciated siltstone (Ss) in which polyhedral clasts loosely fit
together as in a tree-dimensional jigsaw puzzle. White part is calcite sealing interparticle pores.
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Table 1 Radiogenic ages from intracaldera formations in the Inawashiro district

Unit/Sample [Site] Agezxerror Method Reference
(Ma) [Material]

Joko Formation
Intracaldera PFD
: GSJ R60140 [1] 41 0.5 Ft [Zr] This paper

Yokomuki Formation
Intracaldera PFD
: GSJ R60141 [2] 5.0 +0.5 Ft [Zr] This paper
Postcaldera lava: No.1 [3] 5.30+0.42 K-Ar [gm] NEDO (1990)

Otoge Formation

Intracaldera PFD Nishizaka &
: No.1 [4] 7.41+£0.45 Ft [Zr] Yoshimura (1988)
: No.2 [5] 6.64+0.52 Ft [Zr] ditto
: GSJ R60261 [6] 3.3 +0.2 K-Ar [gm] This paper
Ore deposits: Y-1 [7] 3.25+£0.26 K-Ar [Ad] Shikazono (1985)
: Y-2 [7] 3.37+0.13 K-Ar [Ad] ditto
: Y-3[7] 3.61+£0.27 K-Ar [Ad] ditto
Sericitized rock:
: 8307203 [8] 5.16+1.95 K-Ar [wr] ditto

Kijigoya Formation
Intracaldera PFD
: R-31 [9] 10.0+1.1  Ft [Zr] NEDO (1991)
: GSJ R60142 [10] 5.5 x0.7 Ft [Zr] This paper
Postcaldera intrusions '
: R-40 [11] 8.8 1.4 K-Ar [wr] NEDO (1991)
: R-23 [12] 9.8 1.0 Ft [Zr] ditto

PFD: pyroclastic flow deposit; Ft: fission track age; . Zr: zircon; wr:
whole rock; gm: groundmass; Ad: adularia.
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Lake Hibara

2 3 4w
ED
EXPLANATION =2
Alluvium, colluvium & "I"H""I Early-middle Miocene
landslide debris formations
Otoge Formation (7-6Ma) :+E+: Pre-Neogene plutonic rocks
& metamorphic rocks
Intrusive rocks
Debris avalanche / Fault
deposits
Intracaldera o4  Locality of dated sample
pyroclastic flow
deposit

Fig. 5 Geologic map and geologic cross section of Otoge caldera. See Fig. 1 for location of this map. No ver-
tical exaggeration in the cross section.
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R, EEEIEH(1978) DAAR - FARERE, BrE
245 (1969) - HEE ) (1970) OARENIRE - MAIB D
—, RUER - FH(1988) DkLEE - KIREBE - D
FINBIZAHYT S, KABOERITVIVME - BEFOL
BF— 20 bRt L ChETRZIN TV
(B0, 1969 ; KT, 1986), ChbDILHIRERE
RRENEBRDFOERD LB/ OLNTE Y ABOEEFN
ERTHOTIREV. ABRICIASHE - B - & - 84
R EKUEDT YV - 54 0T 4 54 MERBER LT
% (Fig. 5).

B M

ABOANNT STEXBIERY &L ChICEZ T 55
B n#ERY T, mECERTAR) T(TRERT
B #9700 m OB E 2 # o (Fig. 5). VT T FE kR
FHBYIIEMNERANGRER T/ Y4 FEOBAK
IWEBIKE - BKARE,LZY, KMISBEFHEL T
5. Fil, CORBRWIARCEEORBRESERL

BIC EBOLDOOMEII3-4mm THS. GThBE
BRERZVIVFEBEL, —HTHME - BIKE - LIl
B> TOEREBREHICL VA CREER v S
KR HDOD D, 0XHMBEEDLIOETHEATHS.

£0096N T EZDOLDEFE EERFKEL L EVIV
FEOGEREADIENT L5, ERE00-1100 m Bitk
ZEE L TAEBRDE TMNONRB L I BERICES
EROKKBIZESG LT\W5H, WHOE(LITERL T
WaEARICODEIFED sy, RERYIIESH
1200 m L EOBAET 5% LM THIIC & W FEBEO A
5 ABRAEGRIKE L7250, NS ORBEYITIRA S
POEBEEH> T\ B. Thbb, BEEWHOIE LA
ERRBATEBRIN, EELMLRE  BEA -

YUY A4 PCEERELTWA. FEOY 4+ FRET S AT 4
v Z7HBIZES LTROLNIBRETH 5. FICKIFEM
FEOAHEEMIR K HLER 22 T 5.

BB ENERYIEEEROER LRSI N/ER
DO HERHAROBEE CHRINS. BEWIIREY
VEEBL EAEBL, AR - BIRE - KILEHC
hick <. KRR Y & 185§ D BFEOREABED
B, BICEEIEAA70) I XV EESh, KEA
BERERARATHHLINTWE. LML, 20O
FBEED KRB KIC X D BROICHER S N/ D TR
WZ ki, COABETOERDPERELEROMEN
BEFEGREEFLTEY, BEREREEOEVENT
RINENWC EMDRESIND. RERY L NIV T SHE
KERHEE Y & OB RITHAK T, METEB LV
(Fig. 6). BicA¥REDO LEIZMMBELL, LIEL
IERBHOERA EFICREHTWS. KANVTSORE
BHRWCOHT 5 BB RIENERYII6kn L EO&ER
LicH e oOBEROBREDRVEEYV IV MEP LR
B, COMBR T THERHRRAIE - RIRE
(CORBHEY) LI EAOME & OEfFREE R
b, REROMERTIIED ZHB CHichs k51
FHEIN TV ERIE S, 1965 HEE 2, 1970).
AFTIE, OB Ol KRFMERYICEHEREDN
By (P - HF, 1988), ZONIARBTAICHE R
TNTWAIEnh, JOHFERERBICEOR. L
LB SERHBTOBESH200m ThBTFRA
TPTHBHC &L TDOBHFERERT S L, OB
BRIRWTE CHalR L7z iV F SIEOBRY Th 5 THEMR
B\, L, BEETONIVT SEERORAEIRT
5T, FOBBEEEERZ RV LTWEW. LT

Rhyolite / Black siltstone
Polymict breccia
(matrix

Volcanic sandstone

\
Rhyolite

Polymict breccia
(matrix

Fig. 6 Outcrop sketch showing a stratigraphic relation between an intracaldera pyroclastic flow deposit
(Otp) and intercalated debris avalanche deposits (Otd) within the Otoge Formation at Fudo-sawa,
Yonezawa City. The debris avalanche deposits have a hummocky surface with protrusions of blocks
of rhyolite, sandstone, and siltstone. See Fig. 5 for location of this outcrop.
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ZOWMFBANT BN LOXREMEREY TH B D
DANTFSETHIDPESBOBETH5.

KEFIZE, ANBEERTA YA FREERSEH
FEGEMERANRGTA YA FOR Ly 7HROEHG
B, ANVTSOBE—-FERCH-> T OHEALTY
5. ZDEPWL D2POERBRADENDN, ZTOHF
R I AN T 2.

R ER

KBONINT SFBEKRBIHERY P DL, B
%2R 933+:02Ma D& EK-ArEERELE LI
(GSJ R60261). C OFEMMEIT Y KRTHEYHORE
B OFEIFFH 2R EENR (CN6A # O R IKE +
JAEE  SARIE D, 1986) LD B LLICEHEWLOD
CNETEEERY > LRE S NERBEGER - FH
1988) X Dz EEICH L\ (Tablel). —FK T, TDOE
RIES, ABICHEAT 5 ABEEKOGLERE L BDT
B—%7 % (Table1). SEIOSHRARITIET TE
BERDOONEWSDDZDHEEIZH S ATHEREINS
728, SEMETERICAEW B D O kgt 7 L o As il Lis
AREMIITETE RV, £, TR - FH(1988) B
ELlT1vvay: Py 7ERELIELDERKE
< AERYFCETE-PPFitO REER BREEIC
BENTVWBILEERETHE, BEVIVaVORAI
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- HRA988) LIH LA LS I, AEBHOIILTS
AT A VT 5 OIE10 km OB R ET T 2B
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ME KBRS E > ORI N B (ZO%EEYI
Ficmm»-> TBE LBHEOBREMET L, BH» O
IhzZLRBETHB). FEBO KRR, OIEHH
BEREVEWNLDD5.9+1.2 Ma O BZER K-Ar 4%
fE%B TR IR - 1UiT, RABER), COMLERE
KAND ERANVTSORHERITB L X 7T-6Ma L R
g 5.

FRE 991 1k, KAV TFSEROB AT S
FA A FPEABEPB507TMa ORAET 4 vV a Y -
FSy VERERBOLNTWAZ LEBALTVAS. &
DERFA VA4 FOBAFERERL WS ET5kD,
KIVF SO KIEENT N IVT SHRE L 1 Ma 38
BelicC Liciz D, EREBEDHPSRLIDFELY
TERELTH I, T, KHNFTS5RHIC3.6-3.3
Ma OFALER % L7256 Lo KBIEBROEEALRH TS
5.

5. B m R

ABIL, BERKBKAKLUBHOKBE ANV T 5 (B2
km ; Fig. 1) 2 FEACFICEE T % 4V 7 5 FE KRR
WY - BERRIENEBRY L CNEBES>BALVT SO
WRHERD» 5725 Fig. 7). YH V750t cfTh
Nn-RqEF—x 12 k5 & (NEDO, 1990), AT IED
HEBIWB CAT v TRICAAICED > THEBRAATY
56 L. RBEOREFREERRALBEDCHE S
hs., &, FBRBEREORMPMBRBICH LTI Ny
75, BEAMIERSEBEERITOERIIBVWTHS. K
B VLRI A (1965) D AR/ NE K S DR 51 Y
T5. ABOFERIE VIV ME - BEPOET 2056
FHiRHtE ChETREI TR ERIE L
1986), Ch LRI KBHEHEBHFOREEHW» D
BoNTEOERBOHEEFERETRT DTV,

£ M

REDHNVT STEKPIHERY & ChICHEEZ T 55
Bl nd#EyiL, NEDO (1990) DT —Xic L %
E1500m L EOEREEFH > ([Fig. 7). ZD>H, iR
BHHFOBEIZN00m TH 5. HVF5HEKBRRE
HBEYIBERTA VA PEOBRKILERIKE - BIK
ARENI LS. WERBEHTIIEBRE THEH, —HD
AN THEERBSRDOONS. JOHRBYITIAR THE
BREEAICZ L, B3cm UTOBEABBERD. &
ENHRBEERITEEIGRSE - VIV FEBEL, —8T
RILE - TRERHS> . TOEEEIHERHE CREE
RBERD, EBCLZELORBHEC LS L, TH
A D> TEEERELMCHEMTS. BRICERT 5
AHBEHOBBOBEIBD TEL, EEOKIUTS R
RO BHSADEEHRFE LTV 5.

HEBFRROBBED, L HERB T IENERDIL, HE
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Fig. 7 Geologic map and geologic cross section of Yokomuki caldera. See Fig. 1 for location of this map.
No vertical exaggeration in the cross section. Borehole data from NEDO (1990); BH1=N62-IN-5;
BH2=N62-IN-4; BH3=N61-IN-1; BH4; N62-IN-3; BH5; N61-IN-2 and N63-IN-6.
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Fig. 8 Photograph of postcaldera lake deposits in the Yokomuki Formation at Yokomuki Spa, Inawashiro

Town. The deposits are made up of parallel-laminated vitric siltstone and ripple-laminated volcanic

sandstone.
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Fig. 9 Geologic map and geologic cross section of Joko caldera. See Fig. 1 for location of this map. No ver-
tical exaggeration in the cross section.
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Fig. 10 Outcrop diagram showing collapse of a coherent sandstone mass of the middle Miocene Horiguchi
Formation at the eastern margin of Joko caldera at Kurate, Koriyama City. This mass is directly
covered by an intracaldera pyroclastic flow deposit (Jkp). Cretaceous granodiorite is unconfor-
mably overlaid with the Horiguchi Formation (H). Trend of the outcrop is east-west. See Fig. 9 for

location of this outcrop.
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Fig. 11 Schematic representation of the stratigraphy of late Miocene to recent volcanoes in the Inawashiro
volcanic field. Arrows indicate the confirmed stratigraphic relations in the field. Azuma basal
volcanics: NEDO (1991); Sasamoriyama volcano: Yashima (1990); Hachimoriyama PFD
(pyroclastic flow deposit): Tamiya ef al. (1970) and NEDO (1987); andesitic intrusion: NEDO
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GSJR60142 : & 5 B % & R H H X R.
37°37'59'N, 140°8'56"E, 710 m (Fig. 2 ©10).
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37°44'32"N, 140°0'2"E, 1110 m (Fig. 5 ® 6).
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K-Ar BIFEBHT, #32-609 1 ZiCHretd, masle
FROMAE G (RICEELMRR) 2BREL-LDOE

G H I A v . K-Ar 4 £ (Table A2) O Bl & i3
GSTR60261 : & B BRI &E R & & K. Teledyne Isotopes #:iZ KR L 7-.
Table A1 Result of fission track ages
Unit/ [Site] Mineral/ Spontaneous Induced Dosimeter ®th r U Agetic
Sample Number of  ps [Ns] pi [Ni] pd [Nd] (1014/cm2) (ppm) (Ma)
grains (105/cm2) (108/cm2 ) (104/cm2)
Joko Formation [1]
Intracaldera pyroclastic flow deposit
GSJ R60140 zircon 30 1.70 [81] 1.29 [615] 8.47 [1254] 5.27 0.221 123 4.1+0.5
Yokomuki Formation [2]
Intracaldera pyrociastic flow deposit
GSJ R60141 zircon 30 2.11 [110] 1.34 [697] 8.49 [1256] 5.28 0.411 126 5.0+£0.5
Kijigoya Formation [10]
Intracaldera pyroclastic flow deposit
GSJ R60142 zircon 30 1.06 [74] 6.04 [420] 8.50 [1258] 5.29 0.500 57 5.540.7

(1) p and N are density and total number of fission tracks counted respectively.
(2) All analyses by external detector method using 0.5 for 2n/4n and 1 for 2n/4n geometry correlation factor.

(3) @th is thermal neutron doze.

(4) Age calculated using dosimeter glass SRM612 and { = 371+6.

(5) r is correlation coefficient between ps and pi.
(6) U is uranium content.

Table A2 Result of K-Ar age

Unit/ [Site] Rock Material Age 40Ar* 40Ar* K
Sample (Ma) (10-5scc/gm) (%) (%)
Otoge Formation [6]
Intracaldera pyroclastic flow deposit Av. 3.3 £ 0.7
GSJ R60261  Cpx-Hb-Bt gm 3.3+09 0.020 9.6 1.55
rhyolite welded tuff 33+1.1 0.020 8.4 1.55

AP=4.962x10-10/y, Ae=0.581x10-10/y, 40K/K=1.167x10-2atm%
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