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FT and K-Ar ages of the Middle to Late Pleistocene volcanic products erupted from
Rausu-Shiretoko Io Volcano Group
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FEMEAOMKREEFREBIC(THARFGEL, BAE, RELOIDOFEANLALSR. Chs(EFE8E(C AL
BeDO<D, NkmO&@EHEGEEL TEULUERILEIREANE U TS EHEERD.  19~20it3(C4OnDKEKIE
KOBREHRERFS, EFETEITHHEXCEHERERADDDH D (BiMhEH, 2000 ; BB XIKEYIEE
", 2009 ; Goto et al., 2011) . EERMMAMER T, 1/5HHERIE MEAL (EBEH, 1970) &
F]95EMT, BHA-MARMEALESECHEREZTL, RIBNENLESNE(ICHBEEHE ANSC EZES
TuLS.

1) Txvray - kSO (FD)ER | FMREEHRREAR—YIEBAICE, BEA-AERBENLEOBRERT
fiIlc, BARFRCHEERBEOR LEBENRREBYOAENICELR TS (DLTD Y IBERINE | BH(E
h\, 1982) . SO, RKARREBRYITOIILIVOFTEREZE (KR) RE T rwvI 3y >y I(CTLA-ICP-MSIE
THRIELZ. SRINSHELEZIILIOVDOZL (FREBZEADHELEEEFDORFLENT, 0.3610.10

Ma (1o) OFERABESNE. COER, BEA-FKRMBENLER FTUOBEROK-ArE (0.24 Ma ; Goto et
al., 2000) EFELUEL. TANBTEBYOEHEAZNRFHE 2ACFEKIE, BA-AARREANLE
DBERDENS EF/NT S, ®> T, BE-FRREANLEFORZBAIHAC LEEBRFRED K S LN RIE N D
CofeeEEx5NS.

2) K-ArEf ; CNFTHRHERENSSN TOEVWANLERILEORILEBRERICDUVT, EERMKEH
KRR CRNMEFBREICKBK-ArERZRIEL 2. MRMELZRRE 935858 50.1640.01 Ma (7 VAN
WIIES405m) , TV EMAEERRE T35B8ERN50.0520.01 Ma (U2 JL-7)IIEE100m) OERARES
nre. IhsEREXRLEHLES~FELEOMNFRRE LR UCBEAEZERRE 3585 MROK-ArE (0.16 Ma,
0.08 Ma, 0.05 Ma; Goto et al., 2000) ZSNETERI D&, HH~RPEFHHE(CH(T TEA-FKRFBEN
WEFCIE, MRMEL~Y VI rE~BEHEORT, BEREEZITNSERNICANLFESNEET 'R
B93. CORRIITHIEDEANICHELTLSD.
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The Ohachidaira caldera-forming eruption and associated deposits, Taisetsu volcano group,
Japan
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The Sounkyo member was produced during the Ohachidaira caldera-forming eruption that occurred in
the central part of Taisetsu volcano group, central Hokkaido, Japan. At distal sites, the member
comprises a pumice-fall deposit and the overlying Sounkyo ignimbrite (about 6.5 km’), previously
named Px-type pyroclastic-flow deposit by Sato and Wada (2012). Proximal deposits, occurred around
the Ohachidaira caldera, comprise the following pyroclastic sequence from base to top: pumice and
scoria-fall deposit (SK-A); ignimbrite (SK-B); lithic breccia (SK-C); scoria-fall deposit (SK-D);
and pyroclastic-surge deposit (SK-E). SK-A mantles the land surface, attains a maximum thickness of
60 m in the caldera rim exposures, and shows an outward decrease in thickness, grain-size, and the
degree of welding. SK-B is a valley-filling ignimbrite as much as 45 m thick composed mainly of
pumice and scoria clasts up to 7@ cm in diameter and gray ash matrix with a small amount of lithic
fragments, and varies vertically from massive facies (up to 15 m thick) to crudely
parallel-stratified facies. SK-C (up to 27 m thick) is massive and poorly sorted, consisting
predominantly of coarse lithic blocks, up to 2.6 m in diameter, and subordinately of pumice
lapilli, with fines-depleted coarse ash matrix, and varies from clast-supported to
matrix-supported. SK-C thickens into topographic depressions, contains abundant rounded pumice
clasts, lacks impact structures even beneath meter-sized lithic blocks, and grades downward into
SK-B ignimbrite and laterally into a fine-bearing, matrix-supported, lithic breccia, indicating a
flow origin. SK-D is locally exposed and has an average thickness of 1 m. SK-E (up to 15 m thick)
is a cross-stratified pyroclastic-surge deposit. The grain-size and component characteristics of
SK-E are similar to those of SK-B. Field evidence shows that the distal pumice-fall deposit
represents a lateral counterpart of SK-A. Hence the Sounkyo ignimbrite might be a distal equivalent
of SK-B. The coarse lithic breccia (SK-C) overlies the voluminous ignimbrite (SK-B), implying that
a vent widening occurred at the end of the climactic eruption.

F—DO—R I HEFFENDILTS. KENLEE. NDILTSEREBEA. 10T >51~ GEARS
Keywords: Ohachidaira caldera, Taisetsu volcano group, caldera-forming eruption, ignimbrite, lithic
breccia
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Occurrence of a low-temperature dilute pyroclastic density current just before the
caldera-forming eruption in a water-rich environment : a case study of Hachinohe ash,
Towada volcano, NE Japan
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NFXLRENFARRRERYE. +RBAILT SERBEREDESN THIBAIEY —RL (13,000

b.p.y.) DEEMATH D, +HIBNILT SEEICLBICHHT S/\FANLKIE. R XLIKEEEREDERE
NSO FFICHEALIRBIINRKDESEREIT ZNLUEREEL, —A. BATIEY— RLBREC
[F. ZNBEIOZEDAILTSEXICK > THIBEAIL T SOHBOMEEMENT TICEEL TUL R EEREDS
N, REOARKDEFENTERINSG, CNICEDETE) (1983) (& NEE LRHP(CHRIWARLUITEREY
OV EXREDMKOMEEMERICKDKER T Z 7 VBEBARREE LUIzE LT,

K. ZLDOKEQT) Z7 VB (3K ESTIEERERIC L 3B TEHBY THB I EEX SN TS (Self
and Sparks, 1978 ; Smith, 1998) . NFXILRHOMKIALRKEE. D93 ERIEDREN S E TERYT
HBDEHRINTUD, LHL. KERTY ZT7 VEBYITIRKOBEICLIREMDEEICEIDZDEEB
BEOHIMTAREEL L\ T 5(CKoyaguchi and Woods (1996) (FNEE FREL TSl VIVENRKENEMTES
RIBECOEBEATIE. BELEEFOERMMNCE. YIV-IKEEDOZELICKDEREEIANRROREETREBL
TLd, DT AAETIENAFANLUROBARBICEDE. KEK TV Z 7 VEXNICLBIBETEBRNE SN
JZHBRIN O LIRE D E BiBR % BiRET T B,
SONABTIHERCTHDHMNANILT S DERAAKnZT TOMBAICH VW TEEBERBHETOE. TOR/R. %k
TR ER U <MRALREBEEB I BAaBEHLNET. 6DNDIZ vk~ (MULDHPI~ 6) (CRATE

2o B1ZY FRTR>EIDEMRLEHEOEMNREBHIN. (S, RTIONLKREHPE EfL (HP1b) & T
(HP1a) M2E(CHEDSNT, RIEDH CTEANLURBENDEFEDNS. AEDEERNZHINTT S C & (SHE
ITERNBONEMN,. B CIERBEIE(C K DHP1a&E HP1b(ZERRE (CXBIRIBE CTdr Do, HPIbITHARI A LR VS B
D, KNLEREST, K. EEREOMEZ —KRICE>THD. LEORHENS. {RERBEOHPIbEKESK T
“TPVEBXKCEIBETHERYTHSEEXSND, —H. SEBRRLIZHRICH V)V THPIaldE (CKERIALR D
SKEDBEICIDFRIRUCBEETRT, /e, HPTaDEEE(FAON S 20kmBURICH L\ TERATL0cmTdH
D, BARRIFOMEEOEFRICEVWTEL LD, €L T XONS3BkmAOESEDRMEEICFLEL
(FREE & &€ (CHEEIL DR E MV HPTalFZD X STEEENE S+ iDRAEIES. (FEKFL LEE
ERLTUS, ERCLDERNBEZ LRIZIHSE(E. TDORMICT LU CTHP1aldIFIfVSIEE@BEE =~ I, M
FOHP1aRN R I EREEIE (L. HP1aliRNEBMITH S . T5(C. BRRUICEBEIEHDFEEIN
PERER (PDO) OEEERELTLS, I, REEVSEENZMR CERKRLRHEE R L. HP1aldiETs
FTARTFLEEVWR D, IR T XONS25kmEEN TR TIEIRERALERAFREEINTULSI R —ATANLE
BEEDRADKDESERIIHUIRE SN TOEN,, U EDT ENSHPIaZ R L e FBEHPICE. Tnd
B (~25km) (CHVWTEHRAGEEZ O S LEAHUERSIREE (T/2L. >100°C) THEBLZ SN, CO
ERERNOFEE (CHRKNES UAEENREV. FTHRTENAFXLURODHEHRF+HIBDILTSD
RECRERSNBICENS. COFEBLPIIIHEAMZE EDREBBICLIDECZOMNE LN,

— M (CHP1a & RIRRIS A B/EPDCE U TV I VARK[UBEXN TIEIY —IEBYMNRRSH SNEM. Z0OHmEEHE A0
NESRRKTEHKnICRSN. HENERL D, HPla& AERICLHERINER F THRE LUICHFBELPICEL T, 7.3
kaf8FR D)L SMEAUnit B, (Maeno and Taniguchi, 2009) . 12 ka Neapolitan Yellow Tuff eruption

LM1 (Wohletz et al., 1995) . 160 ka Kos Plateau Tuff eruption Unit B (Allen and Cas, 1998) . 7.6 Ma
Akdag-Zelve ignimbrite eruption Upper / Lower surge series (Schumacher and Mues-Schumacher,
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RIEBXNTH D, HHEPIUIABENRREH(CHATUTHEREL. WVTFNDEAXNTESSLPIOFEENERLE
LT, ROICHITEIAFRKDEERREINTUL D, DFD. FEHHDVWSEKFTRERET DI NILT SERIE
NERICH (TR HEBLEPIDIORE (FTEILIBRE VI DINE LNEL, RENDFEZLPICOEEIIZIERTS
BM. CNFARORHFBRIVIV—KEDEWCERL T, ZREBENMERINSCEETRELTULS,
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pyroclastic density current
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The forming process of the Nakanoumi caldera based on component analysis for deposits of
Eruptive Episode C (Chuseri tephra), Towada volcano, NE Japan
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+HE#BEEI 3 +HMNAENLEZENILFSNLTHD. AMIO+FMABNDILTS (BRE10kn) (&, 3SBEOERE
KIBEENERRTI13,000F/1CFER SNz, RBIOFEHILTS (BR3km) FEBNDILTFSNLUTHDIABERK
BXLOWENILTSTHD. ABEXNLOUARIERETH DM, BEMRBOERBEANEEETDEETIC
BREMSEEINERTLU. LWERICEEEATEDFRVDILT SHER I NZ,

96,500 FRINEANITEY —RC (FIRTT73) EFTUNSTU Z—HBETBRAECTHIHIHEA(CP). GESEH
(CEUCETRAEBYTHDIE 7 REBA(KP). VIVKRIENEEYI THDFEENILK(VAHSEHD (B
JIl. 1983) . $AIEH 2 (3H3km T B, Hayakawa(1985) (F. ABSHCETKPOBEEE. VI VBN SESR
RIEV O VKBRIIBANEEABTUIZCENS, BAIEY—RC AFBNILTSOERICKE<ESLE
LM, ZOEREHRICIEIERED D,
—HR(CIBRNBEAXDEBEEIHOREER (T KBEPILEZEENT 56T YIVEDDE, VIVBERREE
MHENELGEEIND, AESHFOBEECEDRBEEE(L. XODILKNER. FHIlZEAXOEREREBT 31
NDEEZS5N., BARROEPAHILTSERTOCILE EBEEDITTHRRINTETIZ (FIX(EDruitt,
2014) o UEICEDEAMETIE. T I SHDAEERECELNOREZE(CE FM(CHRETL (Component
Analysis) . BSHAIILTSOERTOCIICDVWTEREITO I,

HIREA (CP) (BN TER. LB CRZRZILARH SN, BEEFEDEERAD D ENMREBINDIMN. K¥ES
HBEFFEF—RREEHERL. FEBBROEVERERCH OEEEEIND, T REBAKP)(E. T
MBKP1I-KPSDSD T T I w LCRAB TN, ENENEVISEERNAEET $. 3OTT1Zy AT
&, EICHEE - BEEERNSKIAEEF SN SBASHRIEAETHRB I SN CORHEIE—RRIE T

T —RNEAXEEYTERHSNEVWEDTH D,

(PROAEEEREF. NDEETEEEOXRETIMSTH DN, FHXOR LA CHEEREN2ET SEEN
BHOSN. RATIWSIET D, COAEEFEDNEARE EE(CEANDRAKRZEMP)RAKELLLEDIMEANRG D
M RIRRIREMIO) DEBIFEWN. —F. KPROAREERE(}. AEERMEET SKP2L - KPAL-KPST8owt% k
EEHOHDIDOICH L. BEEHES (KP2U-KP4U) T(Z40~50wt3T. (PEZBLUNEHRNRIET IEHH EEARETH
B
ABENLEIEHREAREECEREOT7IILFRT ~. ZOLEUOEBRFENEXN(CHE T SERBELABEANSL
Do Fe. RAREIICET I FEOHELAER—LRS D, SFHAXONMUE(CIODTINSDAEES
FEAEBEYH TR TDEFEIND, ABED MIC(E+HNEBEAILT SERUBIDASOAERRE (/\
FHEER) NMEEL. SSITEBIEHNFUEBASHTRIEOWNEBOMIREYF v — MLEDEBENH D &
EZz25N% (FKEER, 1973) ., (PROBHREREIZ. ESFENVEVEBOXETERBEDLAZEEBRT S
XREBERILE-RILUENEEXTH D, —H. ERENRABEIT S LAUTE. BEOEEERCELENZTIN
Do KPTIE(PO LI EEUL EXHREBERLE~RILEER EEBERNAA¥ZLM. YTAZ Y R CLESTF
—TEDBRLETRIN. LPENEBREFEEIND. IRTEABEEU C. ER(CHXRIIEHFERAIN
AR

BEDOLSICERE - EFRERIZY LOEZBICHIGT DD TIEEL . (POLEICHEVWTEILT D, CDE1L
[FEAEDOIPOZILENGL TH D, BANBEEDEIENRZODERTHDLDICEEZISNDIM. —HATMO(C(ZE
{ERNEVELE . S SEDREIORMEND B,
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CP-KPRDOABEER DA EIHEBAENLZEBR T SMERMADERT. TENLIDEFBOEDRFFTEAELETT
NiEL. DT, CHOFEHTHRHSIN ZAEER EBFEDOILAEBRRI S ETERSTINEEZ SN

3, REOTHOBREIHAN TH B M. SEBSNIEP-KPROAESR DKRE(Z0.16kn° TH D, [BXIE
V—R(DHTIEHRHEEBENIULTEDICEEFTEEN, —H. RFDFECHBIBAIEY —RAFDAESEERE
(3#90.6kn° (LH - BA, 2014) THB, Ffe. FHEEHEAILTSKREDE200mU BELS . AEENLEK
NETUNEREREBITINENDH D, ULEDENSBEDTHAILTSEE—DIARY S TERINEZDT
(3L, BATEY — RUUBEOERDEEC L > CTREMICERIN. BAIEY—RADRICIREDFE L
IE o EalEEED S Lo

F-O—F HRBAL. PERT IS AEER. BREDW
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Stratigraphy and radiometric ages of borehole core from the Matsukawa observation well,
Sengan volcanic region, Northeast Japan.
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BE SRRV ERR 21 E B (CRR U e B F I N LERIFER TR H I EENE B = RB I /26, S
F LA A OH S ALFEHISkmD it s (FBEEN39.88346° #XREE140.93582° 1Z=804m) (SR 200mDEHIF %= 1@H|
Lz, 0B, SAIHOMERROBEBDIESICERIPHROBERNETL >z, BFNNLESTILE AN LT
BOEEIENILEFOMAZE TIEK-Ar E(CRIE (88, 1985/ &) 2J0-00.) 03 — (1 H,19907L E ) IC KD IEH
MDREDPEATUND. UHUEONERIC DWW TIFBKZENREA TUDC EPRERTICIERZRLTUVDSE
DEHETERARELTULS. SOESNzI7HREBRIZC LD, EFNUADOANLEREPE
BESORBANED C E RTINS,

R—U Yo aA7HROBE

N 7HBHEFERCIDKEIDICRAIND. EEECREIM~106.0m) (FE(CKREBORILAEE N LAKRS
OFIRARENSLD. EBAMICTBRBANKEL TULD. HEECEE106.0m~134.7m) (IBKEE L 2 RKEFED
RZINEEDRNAERE - NLARENSED, BBRENEE(C(E U UKELEEARBENREL TU)
3. TEBCRE134.7m~203.0m) (FRAX(ICHE < BKZEE LU CEBIRKBYRIKEBONLEEN 5D . FKE
148m~150mHENEE R (ICFRERILEARERFEEL TUVSD. FE1SIn~16n3 R LEEOBEREL(F
BAENSHED SFENTmLLRTERE U ZRIKED N LEBRINE T, 1—9F 7 v v OEBORINERSD S
N3 ENSBBRIKEDAREUNRH S .

FRRUEDHE

N7 HER~ LRSI OK-ArERRIE Z Lt EFRAZMAEFRCAKEL 2. AEICITAEERESRER
W, BArR R O EFEAT IEMAEREICEDTEONE. BERER(EHIEIE) (F EEOREETS.3mD
NILEMEDZ LEERT(30.9410.03Ma, FEROEE121.4mONLABET DR ILIESR TIE1.0410.07MaT
Holk. Fre, EBHSERSNEEESEHECARICDVTER CERCLBERAEE/ALT - SRICHKE
UTz. SREE40.2mDR T (34820+25yrBP, 42.6m DKl T(E4975+25yrBP, 54.2m T(F5055+20yrBP, 69.9m T
5890+25yrBPTH D, BEKIE(C KL DHI3600~4800cal.BUENDERNES NI,

R—U YT aA7HRON

N7 FEREEERBOZHABRERMNRZ VN, —EEE) I BERKEEICHE S NDAgEMARSS. I7
FEfE EBBICEINDNLEEREFN 1 MatEZ "L, WIIZRLEE L < (F/IEFXLEOHE (%) AMLICH
X9 SEEEEAEL. —ALEBCEINBDLEOAREDOELHS I 7 LEOMBEER (I THIE TS S A8
S0\, W7 OEEIMSE TR T D | HFERICHUBEL TULS. AFRMITRDDXREMIFZES 15
M5 (32390£90yrBPOCERNRE SN TS (A(FH,1988). TI7HERICEAMBENRKET S EEEZRT
&, N7 DOLEENSHEE TIEARMEIARDDBEIEAO—EETH D, BTFEREDMIT RO FKER(CE
TOEEZETAAREDNEBRIDCEMNRTESD. —AIT7 TFTEHBOEAKBEIBTR I LMMERICHEET D
WEE (MEMELY) (CEARIT Attt H D, EEAROT P EDMIEND I 7HRE & Ogh S Ei
BEERBEIINERSS.

F—TU— R lEEE, ALERSE. R—U Y07 I ARD

Keywords: Sengan geothermal area, volcanic history, borehole core, landslide
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Eruptive history and structural development of Quaternary Sanzugawa caldera, Yuzawa, Akita
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HIVTSHRATZU TS RE, DILTSHCHR, AILTSERICHESENDIBZT DRERNDD, ZORDIE
BEXIDRZEICERLTVD. LHULENRS, BLWAILT ST 1 JUIEBYIICKDIBESINSDZ6, NILTIE
AT OCITELVWELEDERERNADD. TNPX, HILTSHAAIT VIS0 COBRRUMERS,
B B (CSEE LIS, RAKE, AILTSHATIT YIS M EEHGNICERR TS SEENL
BFlELT=ZRINDILTSEEDSIF, ZORNILTSHRAIZV TS+ MEBLE)DEFRCIHEES, HENA
EHEL, ERAEET . ZORRE, =Z&)DILTSOBNERUMEBERZER(CDVTHESMIL
z.

MEEAEMICMNBI Z=R/INILTSE, DILTSERRIERLCESNIBEAREBM(EELE)CLD
BEINS. RELEBRECHBRICECT Y1 ~EONUEBRNE, TLyF v, RIKENSKED. 2HED
EBE(3150mU ETHD. BHFIE(1.2 Ma; K-AriR)(CHEH L, ZIHSHEBREYBEOCERSEE ABEHRIC
HBIS. AEBIISDDEENSKES. 5DO0AEMBER, ()I—FF2 71w OEBNREE U TRREBEDON
LIRS (el T), (2)IRIREBEBEDAKES (mlBr), QG)RRXBENFZEL LIRS (xsLT), (4)F(TEE
MNFEURRIE(//sT), 5)BEMNICKEBEEE FDNLUEBRINE (dSLT)THD. enlTIABOEREL UG
DIRLZHTS. mBrROXsLTEeml TO FIICHEL, //sTRUMSLT(EenlTO EMAIEHERICENENRET
3. SDDEMREY v —TFIEHBMNICEETS. CNSOERDFERUEMBREIRTIIZVTST
FOEBERFE DTS, KBTI ZVISAMDIY—T U INSHBZEHMMTES. 719V IS51~
[CHRITIDIRTEAEBYNARMNTZICERA T ZU TS EOBEMIS0 nEBX3_ L, RBODMMNN
IWTSAICERSNDICENS, REBEXNEHT.2 MalCVIVEBEODOKRBEIEE VA UTHEREL, TV
T—HRBEAXTIT—XDEVNA T ZVITSA LEERTSI I —INSHRE>EEXOND. T5ICITZY
IS4 REEMEDRULDMIDCENS, REITBONRRERYI(PDC-1 to PDC-7)(CHBISND. TED
KRTHHEBRYOFREXD, RBENTRE L KFREAXRTR(EwaxingEwaningZE @ DR LGRS D EETEID
KRNIV AERESCREBRTE D, ARBABRROEERELMRIE, 102750 RICHKET D
F1—VBENT VIV -3 vOBAaNSHETE, tENSEAAMATHD EEXS5NSD. BIRAMAIC
HIAREBRTIIBRICZLVLCEPNBrRAZIET I ENSEZRIND. T, BEELBEENER
PERLDCERRICAHEL, NMIANSERITS. COMBEBEFENEZFLE Uz R—LAROEEEBEE RE
95, COREEEIL, BNILTSHOBER-—LEZZSN, BRELBEBREICERELZEEZDSNDS.

F—O—R I ZRINAILTS. BELUB. DTSSR0V TS51~
Keywords: Sanzugawa caldera, Torageyama Formation, Intra-caldera ignimbrite
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Eruption process of pyroclastic flows in Ikezuki Tuff
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FUSIC : BHRILEBICIIERE - IBFHILT SERIRE LI ARTRIERINZ 21T 3N ZOHFTRAR
BEDOEDM.2~0.3MallIES LIS ARIE (0-1k | REMAT J35) THd. WARKEE. BRULIRERC
HDEHRAITIERE OREENSFHHICHENLIN. BE - BFEROMOT IS5 EDBRERESHIC
INTVB, —7A. REAILTSOERICEHELLLEDHMENSANGEET 3. ZDDMRIFHIRIND
. AR - FERMCSVTHREINTUS (\K - BH, 2002 ; #1VE, 2003) . BRRAIOMARKE
(F. BTAREZO LEUOBEVWNRRIERY (UUT. MANRR) 15435, #070-1"yv 51K
SMAARRIIERDER(CLDARE L THEE., BREENMECEAICEC LMEN2EBICRATNS (R
O - LU, 1988) . ARRTEREE. RENILTSHS5H20knAICHHL. BIEHED TOBEF100mU LT
HBd. LEEEITEHELIDEELEITELTHD. BFOAZ THMEMENHR L. EHEFZD EMI1%ET
FTHRFLEEERINTVS (BRO - LA, 1988) » L TD2EBEDMIGIEREATHSM. MARKEF T
KLAS IOBIREOIHRBEZLDERHSNS (M, 2003) » LEDKSICERERBAIDMARNECDVTS
<OARMHMESNTUVBH. BRARICHT LRABRICOVTE. ZODMESHABEBELRNZ. D
JEHARRE TS, FHILEFAFERICMZ. ECABERPOXNLAS ERERBVWTEATH SHERMICH/TT
DMANBERDDMERSHNC L. ENEESHAXFRORT - HEEE(C DOV TREZET S,
MARKEDH S ER S HARKED IR TOBFMRESN TV SERRANERETIMBOEEICSNT
NP E SRER L . FE-SEM-EDSIC L B AT S RDEAEMDHEIT o /2. EDMR. LA S @M. K
,0,Fe0,AL0, CRIEB2TI—TFICRDP SNz, CD2TIL—TFIIRHROANR LEBE (K,0-rich, Fed-poor) &
TEBE (K,0-poor, FeO-rich) (CGLTHD. TIOETARMITHELRAUERERLZ, W

(2003) ([CXBAMLUASIDBIREDHBEZILECNICNEITZEEZS5ND, UEDOKS(ITHREARRTE
ETFETANLASXERRRLES NS, COBRBEEFRAL CHBDNHHE#EIT S ENTETH S,
METZM  ZINRIFERR AR U ITHBE100mU LD XRERINaE R L TS, EMA6RIC (SR EE
NoEBRERGD. BRER EUZEESHENDUEDNRRIERYINE > TLSDMER I Nz, EHERAIDBIE
RBERSTRTHARKETH D, RETUOBMEEIBEH THBELIZEWVWR S, —73. HRINERE EDN
PRERY SEERREE ZD LUOTILERRETH olz. BE LOMARKEDHRSE (IEAINRRE
moXESE (FE29m) C(FE—HT S, s ANRRPONLASIERNS. BEREMCHHT SR
BRIRESTXTTEE(CHE L. EBRBEFRD SN,

FERM : RUPRAMREERC K DEEL TLBeoh. RUMRADZEMCE V) TNRRIEBYIHRES
N, WA (2003) CRERICEABRKEUBEDOEDHIER SNz, FERMCHMHI SMARKESTUDET
NP EEO BEIRATNSGET SN WFNEFRBETH S, LS IEmRH S (E EEE - TEED
MENBH SN, LEE TEIORRMNBERGHREAEOMR. EEEBODARTEHELD EEVREZ R
5NM3o

MANBRORT - WEBE | WARKEDOANRRIERYS. HRTHSREANILT S DILFERICHIFZEEEN
HB3led. WENICEVETERINSABRMARA LLBICHERMACZELREHES NS, FEREAD
BOETHSHEEREMPTENFRTEE D T LEBEMNFEL TULEL, —STHERMIC_ EEEMNEREL
TLBCEF. SHERICARICTHEMENcRAZ LBENR T UIEHEEZXSNBH. ERRAT
FZORBICETEHBENLICEV LEBEHNHERL CTLS, 2D, BRITERAKRE IO EEXTH

B, EHZAMAC EBEINESNTULNC EDHRAHREL L\, —ATREERICSEVTRESED. HEH
DEEN—BLTUVBCEEBRIDE. CNSEFaEE SR TREDHBELRERL TLSAREELS
Vo EDMAXBEROAMICOVNT., LA TEE LEERNIZOTIIEL. THER(CHINLEF v+ X
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RO GREDNENDELSE) AERTUCHERMI TELRZET S EHAAETHDIEEISND, C
DiHE. REDLHMEHNFERMICELTLBCEEEZERIDE. HIEERVBDERNREELD
5. MARKRAEDELE(C(E. LEREE THEOR(CREBRNEE L CAIEENTRESI NS,

F-O—R SEARRE. BRENAT IS, ME - HERM. BENLTS
Keywords: Ikezuki Tuff, Onikobe Ikezuki tephra, Mukaimachi and Shinjo basins, Onikobe caldera
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Geology and Petrology of Torikabutoyama-Yokokurayama, 0ld Kumanodake, and Nakamaruyama
volcanic edifices in Zao volcano
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BEXLGE, FEEAMLDOY ~HERICIET SEMEEREXNILTH . TDEEF6DNDStage(CNFEIN
TUL'S® (Stage | :ca.1 Ma, Stagell : ca.500 ka, Stagelll : ca.350-250 ka, StagelV : ca.250-200

ka, StageV : ca.130-40 ka, StageVl: ca.< 35 ka). AHAFET(IStage Il (CERINEBRL-EELXWL
&, Stagelll [CFEREINIEHEEEE, PRULANLIAEDIDONLAENRE U TEHYOMEZN - Sh02HR
BEHESHNCITBCEZBNEL, BARAR, RTRR, 2EtFERONET OO TZDRREHRET
3.
WRETINUEENDIZ Y SCHFEL, ENSENUBRZRICKE3IDICHEL (A  BEL-B
WLAEHE - AEEAS - KBISAE - ZERALAs - B9BAEE, 1l BT RPBAEERUOANRE
- BETREARBEERUOANRESE  (WAORBEERUANREE - BREANSBS, B8 PALTEAS

8 hRLAER). AHOEOREECIEBICHHIT IHBNEVAEEATHS. FHADEDFHREBDILE
THEBRITDIEST1MEEUTORERETARTHS. BEOEDFHRIBOLE LBEBR T DEEDIFRE
RENLBNRIFETAEETAOPILABEENSHSD. FIzRHBFE(CStage Il (CHEYL, H - BHAE
Stagelll([CAHY T S.

Z< DAY FTENAS AAEREARSEBEARZILENEARTSHS. FIBOETCHIZY K TARNEH S
N, —MOAZYREFAYrTHS. FH - BHO—FOIZ Y FIRHREERILEEZEST. <01
Zv - THENEGZEREEYLEE DBAMEBE T DEOMRBILD. RUE~T T ~OIZT Y kD%
CFEHHKEITEMNRSHSNS. (WARBEERUCNBERCIEHREIBEYCMR T, ~OI ST RS
BYMELTROSN, O RST EERESEYEIESLCLEIEDNHS. ZLOBEOAEMRRBIE/\
A7OZ T+ 7y Ol aHEIEVET 1 OFIFIFvIOEBTHS

WFNDIZy EFEAYDIL, DILOFTIVAVERICEY. K0-5i0, ICR3 &, HEARUEH (& K0
ENLBRIEV LY RERL, FHEZNELIDEBV LY RERT. Si0,2(3, BIHAHMIST-63wt.% (—
=B, 65wt.%A L), hEAAIS7-62wt.%, ZHAAS8-63wt.% (—EB, 55wt.%)THD. MOTERICHVTERN
LETHUKRB EMSHDED TRREMNNEL D TULS.

F—O—F BEXNL. RILEEARE. AILIT7ILHYURS
Keywords: Zao volcano, andestic lava, calc-alkaline series
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Petorologic Study of the Stage IV Eruptives of Myoko Volcano

B R AlF TR 88 @7
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1. [FUSIC

wEALE, FREASNICMET SEMUNLTHD. EHMFHBENIIZ0HEFTHD, REFHLUVIEXN(GE
T40FFIDKBER[BEANESINTULS (BiE, 2008) . WETEBREIARNSN, [IRTICKDFANLED
ncusd. xRALEE, EEKS km, EEHNSDLLERN1300 mOILEEFD. [LIESRIC(ZERI2 kmDILEARO
L 7z BRIt & EEN1.5 kmOFRANOENESNS.

AHRETIE, WENLICSUVWTEROEESHHETHIEIVEHOBEMIC DV TEATH E 2HCFEBR I ET
L\, VO VHEBORBMNEZERETL .

2. BEIVHHBEHYIOER

SFIVERZ, KHILTSH (4.38FFI~) , WABRIEZERDIRLUIENDILTSH (2. 18FRI~60005F01) , LK
BRIE CIER S NIZ BEREMAR COES TIFE D (T 5NB3PRANOFH (6000FFI~IRE) (CXaETNTULD

(832, 2008) .

SNILTSHOEEMIE, 2T59 = )INRRERY) (421901380 yBP) , FEIIIBR O 7HEBYNSES

(832, 2008) . WEILLEEOMEDEZEZ1460mtt= T, V05 Z)IINRREBYOLICHE)IIIBX TV 7
BYNEEHIZFARHSN, AELHYAIER—DEANTERINEC ENREIND.

OO FHAOIEEYIE, T X DRENRRERY) (5510470 yBP) , KEU)IINRRHERY) (4060460
yBP) M5 3d (BiE, 2008) . WEMBELOEARE, ES42mlm CRFLEENAESN, HIEBWET AL
KB %&RA CIBDNERIEBYER I NIZ. TUDZBNRENERRIERY), EAUO2EN KB IANRERTE
BYTHDEINTLD (BE, 2008) .

3. [BEMOEGZFRIEE

(1) ZEEHELFREFEH

MEMESEE, Y9 Z)IIKRREBMERIRA (PL) + ARG (Amp) + RIAER (0px) + BERNER

(Cpx) thyS VR (01) +RFERIEY (Opg) , BBV FHRIERBYIEPT t0px + Cpx + 01 t0pg, KE

NEEREREY(EPL + Amp + Opx #Cpx +01 + Qtz + Opq, AXHEGIIIANRTRIEREY(EIPL + Amp + Opx *Cpx #01 +
Qtz t0pqTHD. ARAERRIE, Z/ 01 MRERF DEDEFZEVEDRREEFTS. Tz, Y TI=ZJIIAKR
TREREY), REANRTIEREY), KEV)IIARRERYIC(E, JEFETHSEEASGEY, aREaFaNRE5oN

3. EHRETEEOHRSEESFSHEE, PL tAmp + Opx + Cpx 01 t0pg TH .

(2) £E8E%

SiOZE(Et, 50.7~64.4 SDIREIFD. Fe0/Mg0-Si0,X (Miyashiro, 1974) Tl&, YL 71 RRIENDILD T
IWHVURBCEZEMN D> TRARSN, Fe0/MOLLFFE—ETHS. K,0-5i0, (Peccerillo and
Taylor, 1976) T, ETHEKRIICKTRIND.

%Ftﬂ%@SiO 23, Y I59=)IINERREREY355.2~62.9 %, A/ 7HEREYIE50.5~52.8 %, 7R
BENPERIERY)(360.3~64.4 %, KA IINERTRERYE56. 9"-’64 1%CHD. Eﬁ%@ﬁﬁmsnglg
55.2~57.1 $CH D.

T8 =) IIKBRREBY ET)IIB RO PREEY, RENRERY & KB ARREREY E, 2he
N, \—H—KETEHRROBERZETRY. PRAOTHADEHYIEEUSI0,EDFHKAILFT SHDIEHYIC
XU, Ti0,, V, KODEBEMEL, AL, PO, SrEAENEMERZRD.

4, ER

SIVESEENClE, NRUEBYFOARERERPICEHETEANESN3C L, Z<OEBHIIEFELBESRA

SEMRERSNECENS, VIOVESHEBLREERLE UL ERBEVEL. I T59 Z)IKBRIEEY &
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AR Y PHRERY, FEXRRERY E XBEIIXBRRERYE, Z2hah, 2EEREERICENT
FRYEZIERIROEBEEIREES. COZE, COZDNFEERTIIZNENEEOEREE I SERSEHMD
VOV EEBERRA VI VARBAERICES Uz EERBT S, LHILTSHOY IH Z)IINEERIERY
ETBNARIV PHRIEBMEFER UCBATE, T ~EONRRNASKBEENO I PHRICHEB LR
CENTEEIND. COBENICESUREBRS VI VDSI0,E(F, BHEYOSEMERN S, HHREmRD VI
YR50.5 $UT, EREHRBRDVIVNG2.9 $ULEHRAIND. —7A, FRAOEHOEEXN(CES U iE
BAVIVDSi0Bl, BELTEENEEMERNS, FEXNRRERY TR, BHREIRRD VI VM7, 1
ST, BEESmKD VI V4.4 sl L, KEYIIKBREBY CE, HREmMD VI VYMNE5.9 $LUT, &
EGRRO VI IN64.1 U EEHRTNS.
SHITSHEFRAOGHEOEBEEYITIE, 2E5EROEUER ERSBLYESENRRLE>TH D, LiRERE
EVWDSTITIYVRERATYIVOUELNBILUIZC EDBESHTHSD. COLSEUFEERICHES VI VIR
BOZbIE, BHETIEENLICEVTERSINTSD (HF - AlF, 2015) , VI VEBROELERN
MALTEBLTOWSAEENEZ SNS.

F-—O—R 1 WEXL. VIVESR. YIVHIER
Keywords: Myoko Volcano, magma mixing, magma system
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The formation process of lava domes in Sambe volcano

"3 —F
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Sambe volcano is an active volcano laying astride the volcanic front of the SW Japan arc. The
latest eruption of this volcano was ca. 3800 ybp and may formed the present volcanic topography
showing lava domes with four peaks (Mt. Osambe, Mt. Mesambe, Mt. Kosambe, Mt. Magosambe). The
formation process of these topographically isolated four domes has been controversial. In order to
access this problem, rocks from these peaks have been analyzed petrographically, which provide the
following results:

(1) Rocks from Osanbe and Mesanbe are poorer in quartz phenocrysts than those from Magosanbe and
Kosanbe,

(2) A1,0,, Ca0, and Na,0 contents decrease with increasing Si0, for all rocks from four peaks, which
may correspond the change in the amount of plagioclase phenocrysts,

(3) Rocks can be divided into 2 groups, the Osambe-Mesambe and the Kosambe- Magosambe groups, based
on the difference in K,0, Sr, Zr and Nb concentrations,

(4) Osambe and Mesambe rocks can be identified by the Si0, and the plagioclase phenocryst contents,
(5) High-T oxidation is recognized even for rocks that form the valley between peaks, showing the
original distribution of these rocks at the kava surface.

These lines of evidence may lead to the conclusion that the four domes formed independently rather
than that a large lava dome has been reshaped into four peaks by subsequent eruption and/or
erosion.

F—O—F: ZfRAL. TAY T~ 2ECFER
Keywords: Sambe volcano, dacite, bulk-rock composition
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Magma process of alkali basalt magma: a case study of the Kannabe monogenetic volcano
group
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FAEABEATEI-ZI7TFIL— DT T IVEVEBTIL—RREHFHAATULD. Z0, AEAATEE
BETHILRIEEENEEL TULZ115Ma (SEIEH, 1994) EHSEREABSEEINEC D THD, ST
HFEZ<DOANLNESL TLSD. AFEAAROEMANLOEENEREFEF L — ~DEIHAHCLD VY L
DI vIDEREMTREBTOEFEIS TDIKICHS.

kg - LB T, TV EVETL — ORFAR E BREEIIBREDILANDEE T ANLFINERINT
L3 (Kimura et al., 2003) . LML, Huang et al. (2013) (CKDTTrUEVEBISTICEFIXSTDUIN
BRFEEIT S CEMERIN, Wk - WBOXLIIO—ERE, T UEVEBISTHSDERKNEZEODRET
([FIEVAREMRRIESNZ. CNSOANLFNEER L VI VOERRERSHICIE, BERXONLOVYIVE
B - HMETOCIOBERREE LS. 2T, KAK TIFHuang et al. (2013) CTETICTIrUEVEBRS
THNEVWESNTOSHBERNLBEENRIC, BHEAFHRUXRFICLBIERICFEBRDTICLDOVIVT
OtTXREMELE. SREsALEFE, KMUBFRANSESAWL, AL, UL, KEBEXWL, BEBAX

W, #HERALOEIDNILEEINERIS N TS D (FHil, 1973 )IIA, 1990) , AHAE TIEARAXLEEBAL
DANDABIDIEN(CEHRT BAERRISE 7RI Z L. JIIA (1986) (&, #HEBEHRANLEOEECFHER
ME(&, YVIVIEEDAICHITEINASABDBEDRCRRAMNINERL (T TEFHBETELVC E&ERL
Iz. BRRIC, =8B (2005) (&, DNASARERKRADIHS OERNEIERDRIIZITTIEIFHBEATETLEVC EZIE
FLre. tRBRAOVIVIOTERBREMUERIZITTELS, MICHBRIEPVYIVEREHDIM, sl
FTATHARICEVTERINTUVEL. IEXBEVIVMETOCIDBEMEAERBENASABERRED
LRATEFITIIELS, ZDMOIMNEET BIHBENRHSD. AAFKECTIE, NASABERRAICMR, BREH
I E SOBREDIRUEECFERICE DV THREILZERET L, MRERALEICH TdvIvIOE
ZADFRAE RS,

SECFERICED &, HRERAMLEONLENEEE(CNT B3 ETETRNUMETRSEENDH

T, MUCEICREBHEBMESNZ. CORAEEHEBEZ MREILCPHASARERRG, FIY
F—Iv1bk, FIIVIRIALOBRDBTHATESINE SHREILRZ. MOSBEICNT BIr/VibE H
B, HRERANLEOFERNL Y RS, BERETH I ILBTERES (FBEEN, 2013) &ORMETIEERA
TEEV., —AT, BRI/CELUTE, #ANLOVYIVERVYIVY, ZOMONLDOVYIVERVYIVE
IBIETIVEER, DABARA, BIRA, FOIVA—Iv1k, FHIVIRIA LOBERIRITHEB L >
REFATEINEREILIZ. ZORBR, TEITLRCTHSS10,, Ti0,, AL0;, Fed, MODTRD L VY RZE(F
(FIRERICEHBAT B C EMTEeesh, MBERANLEND VIV IO ICIHERPINZBHNTH >eC &
WNRBENnE. iz, KV JUNLOREERRI/NZNLIARSOFr—&EEFITBI P, TUNLOR
RARBEIIRXTr—V—VEBFI BV SBHEAEIEFHENRR SN ENS, JIIAK (1986) TEDONT
VWBEDLEVIVEEORELTTRERINDS.

Keywords: alkaline basalt , Southwestern Japan, petrology
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BATER - 4N PRMIE N BRI SEEN U e KIEX LB DL A8
X)L S EYHER & AU\ CBlEkR-4 & DL
Chemical composition of Omine volcanic products which actived before Aso-4 pyroclastic

flow
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BIRR -4 NFRIEN (89 ka) EBERIICAILT SEOFEEAS knT, KIEXIVT (LhE200 m) OBELE, SERAS
(EE100 m, REE2S km’) OFHE (90 ka) B o7z, MEK-47 IS HBEEREI FICHRRBEEES.
BEFRAEDEFHER (510,263~65wt.%) DELEL Y RIFHRF-4O L Y RE—BEL DM, W< DHDTT
ROEBENRRL D TULS. KIEX T 7DILFHER (5i0,260~65ut.%) (FHERIENRS D, BBERAEL(FE
AEBDSHEULR, DFMCT I YITHS.

KIEX DY PHOMRAICEEINS X)L ~SEYHERIS LEERIIR S (510,=67~70 wt.%) (CEHRL, FfF-4,
BY, AU TJ1Zv hOBEAICEINZINRESE - MAEAFOXIL SEWHER (510,271~74 wt.%) CLHEK
I35L, Mg0, Fed* (£8%) , Ti0,, P0,CEH, BHEBMERNLYRERLZ. KIEXIVTOXIL~IEY
(FSO,DESFIER-4BAEL DEGR, HOSERI-Wt.5SNDENHRZL, BAMII3nt.%, FEF-485
(3~5wt.%, RAMEISE.%) KDEB/BNCER, NBRNTHS. e, AERASIEXIL-TEYOBEHRMERSD
BRI BL, (UXFERU THBMSOFRENSIDIEFSHALEN. GEASIOMER (5i0,=69~74wt.%)
FXILREBEMEDSI0ICETIENS, KIEXRTY 7 OIYIFO XL ~TEMHMMRFL TLBEAFIN YD
VHBREL >TLeeEZXS5NS. e, KIEXDV 7HORKREFOXIL~EIEMERNAERHFO X)L~
SEVOERNARLE O TS . EIMERIT7OMgE (78~80) &, MAERI 7 DMt (75~76) (FFEHSH
NIiZEERI CENSMEIFIFFEETHD, SZS5<RAEEANRBBRTCHIEEXSNS. KIEXIUT7D
PEABIZMEMRIAN,-An, CAZE—FIEDHERLIZ. NI U TR-4NRRISERIONE G RE
BEIZw kSEEAZE—HFILNOSNTE-TFILHBVIRBLVERICELLTVS. KIEXTYU7OME
ADEREEME (Ang,-An,,) EEBEDELBRTA, AEXIV PONERMRERACERDHERI M
BR-ANPARIERYIO I Z Y (3750, RIEX DD PHORERCIESERLED CEORROBEERFDENOMN
BFELTHD, BOERESEE € ORKRAIHEBIBRRXEVEDD, FEALEBVERERSNENSTE.
KIEZXIVT7OXIL~IEYODREIE, KIEXTDYUT7EDEX, SEERAEORENR, AEF-4EXVIVE
FOERFMILEVIVEIBRICLDTEEME RIZL TULS.

F—O—F KEXL. SBFRAE. KIEXJVU7. XIL-3EY

Keywords: Omine volcano, Takayubaru lava flow, Omine scoria, Melt inclusion
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AL TIEBLOILERICAE T SRELLOAERDOME(CDOVWTHEMEZT O/,
MEEEZ AV HEIC LD, |REBILAERE18OTI0-1 -y X2 L. AVIENSA~RTO—-1
v b eIz, BERESBRBLOIRICLS DML, BILICBERULIZAELUND. BERBEHEHSN

Do AMER. M. =Z2HMKIC(IBERO IR SHERCHT TER150~225m, RI5~60m DEMMNFHF SN
lZo ENSOMERUEIOERYHNSHIKT S, EMIREILOBERNEMABBICRALTELC B
AKODOEREENR D Do

F-D—R CEER. BAO
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Difference of lithofacies of Ikeda pyroclastic-flow deposit based on the basement
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[Intruduction]

The Ikeda caldera was formed by the phreatic eruption, and following fallout pumice and Ikeda
pyroclastic flows.

The lag breccia exists near Ikeda caldera. A massive pyroclastic-flow deposit and a laminated
pyroclastic-flow deposit occur in topographically lower and higher areas, respectively. In this
study, we discuss the influence of the basement topography for sedimentation of the pyroclastic
flow.

[Lithofacies of Ikeda pyroclastic flow deposits]

Ikeda pyroclastic-flow deposits vary in the sedimentary structure according to the basement
topography. They are classified into two lithofacies.

The first is the massive deposit that is named the massive layer (ML) and ponds in topographic
depressions and is widespread. The components are rhyolitic pumice, lithic fragments and volcanic
ash. ML is widely distributed in the north, west and south of the caldera. According to the boring
data of the south of the caldera, the thickness is about 90~100 m (Kawabe and Sakaguchi, 20@05). The
massive pyroclastic-flow deposits composed of the lower coarse grained pyroclastic-flow deposit and
the upper fine grained pyroclastic-flow deposit (Iwakura et al., 2001)

The second is the stratified or cross-stratified deposit that is named the laminated layer (LL)
and is distributed in topographically higher area of the northwest and west of the caldera. The
components are rhyolitic pumice, lithic fragments and volcanic ash. LL overlies Kikai-Akahoya
tephra and the paleosol lying between them. In near-vent exposure (about 1 km from the caldera
rim), LL has the thickness of about 8 m, is rich in coarse pumice, and lacks fine ash. Moreover, it
locally contains laterally-discontinuous lenses of coarse pumice and the banding is marked by
variations in the content of coarse pumice and the maximum pumice size. At the exposure of 1.5 km
from the caldera rim, thickness of LL is about 1 m. The matrix is rich in fine ash. It locally
contains thin layer or laterally-discontinuous lenses of coarse ash. At the outcrop of 3 km from
the rim, LL contains little pumice, and is rich in fine ash. The thickness and the grain size of LL
decrease rapidly with distance from source.

[Grain-size characteristics of ML and LL]

The grain-size characteristics were obtained by sieve analyses of LL (15 horizons of 9 sites) and
ML (19 horizons of 13 sites). The cumulative curves of LL overlap with that of ML ,and the points
of LL and ML in Mdg-ogplot are plotted similar area. Difference of grain-size characteristics of ML
between upper and lower unit corresponds to that of LL between upper and lower part. Therefore, the
grain-size characteristics of LL and ML are similar.

[Discussion]

We propose that LL and ML are heteropic facies of Ikeda pyroclastic-flow eruption on the basis of
the following four reasons. First, the pumice which is included in both LL and ML contains
hornblende as phenocryst. Second, the components of LL and ML are same. Third, LL and ML do not
occur at the same exposures and the both overlie Kikai-Akahoya tephra and underlie Ikedako-Ash.
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Ikeda pumice fall deposit exists directly under ML but does not exist under LL because the
dispersal axis of the Ikeda pumice fall is eastward. Fourth, sieve analyses showed that grain-size
characteristics of LL were very similar to that of ML. Ikeda pyroclastic flow that had been caused
by eruption column collapse moved into topographic depressions in response to gravity and deposited
ML, because it was dense density current. Simultaneously, dilute flow occurred at the collapsed
region at the same time and surmounted topographic obstacles and deposited LL, because it was low

density current.
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Eruptive sequence of Koya pyroclastic-flow deposit distributed on Tanega-shima

* AR AAB'

*Tomomi Yamane'

1. R RZREHREAAFR

1.Graduate School of Science, Kobe University

ZRNEER (FH, 1973) (. $97300FRT (B8R, 1995) OBRAILTSEHRRE T DIRET DRVENEC
FHEULCKBELIANRRTH D, BRET7NRVEXIKBELT) Z—REBENCLDETEAQICIBED TV~
STUZT7VNBRERE. G<EZEBANRROEBELTKRTY Uiz (BTH - $F, 2003 ; Maeno and

Taniguchi, 2007 ; BEIR - #57K, 2013) . ERANMREBMIEIER NIV SEDZEEW DS  BES (BEEE - KfB¥
E. BFE. BAB. [I’kEHE) THMMERINTLS (BIH - HH, 1978 ; Maeno and

Taniguchi, 2007) . BR7NRVEXO—EDELYIC(ZE. §i0, = 75 wt . %EIED r%SiOZﬁ5ZJ &S5i0, =
65 wt.%HED MBS0, A5 X] DMEEDOXLASIRETN. ZBANRREBYP TERAS IDEL

M. ETEERES (BER - #5K, 2013) . BEER - #5K (2013) TlE. MASXDELICEDETEHIERD
WHZETV. ZEENRRBEADHEOEEANRAILT SIAANRE - #ELZE Uz, LML, DILTSEROD
HERMICDOVTIE. FRIERANSNTUEL,

BRENDILTSOEBICDMT DERNERERYIE. DILTSDEMNE0 knlCfIEBT2EAETIE. AILFTSIC
E UL TIEEL 2~3 nE B3R EEEL. S SCHESRDOLEMTR TEEICBES ald TOEREY)
DHESRINTUVSD (TH, 2009) . LML, BRAILTSHDE~FMENS0 knlcIET DEFETIE. ZENR
TUEBYIDBEIZS0 cnld T EEL<. E5300 il FTTREAB E R U XS EMFEIC K SEEMRLVICERDS
. B CEBROBE LICT7 DRV ANURAHEEL. ZEANRREBRYAESR CTCESEORRAREET S ENE
EINcTLs (BRR - #9K, 2013) . COZEARRERMOXRMICEAL TIE. 2015FIBICITOIZRAETERE
FU. JLEFTHIthR. F/z. Flz(CHhREETE A RESRL .

AHAETE. BFBICH TDIZENRREBYODIEOBENREDLSHBERHCEIDEZSINZAERD
. R - #oK (2013) (CEDETEFEDERMIC DOV TERIEFR O ZE KA 2.
BFEDERANRRIEBMOERERHN S EUN—ERBECEREZHENL. SFBIECEICVY Y v O XN
S R&E50~200ERVEFHRYTOOF7F S5 — (EPMA) ERVTIEFERERE L. AIERBRD S 5510,
EEECED., ZOEBIBCE(CRESINZAS IO EECI ST SLTRL. BRIBERENH U, CNE
TEFEFEHHSEEBICMNITOIMRTCEZEENRREBRMOR T™MIZE. DE5MRTEREMERAEL .
ZOER. R MICEAL TF3MRIRTICHVTESI), IS XOFMRE SN, Ffeo REMICELT

. 2BEOSEMSFESI0,HSIOHTH >R €51 TIFHESI0,HS X M@ NIz,

B EDOBERNS. MR TIEHINRTAIICESI, IS XDH. R LEMITIESI0, TS IHRRH SN B MR NEE
ITBCENS. BFEENNE ERRICIEBANBEOEEINEE - HFBEL L EHMHEESIN. BTEILEER
ATEILTERE B UIRNIGEVWEEN > EEZX5ND, Fe. DILT S EBFEDRICFEREEEE S
H<. BRIEHBNFTS TEEMEVZ®. 2HOBEEEITENOREE - REE(CLDEEFERIC<LWCEM
5. BXENZENRREBYOIMOBEOER(Z. ANOBZOERETEIEIIAENISDHEBOBE(C K
BEHEINSD,

S, BFEODZENBRERYONLLE KD ERE(CTO . AIEMREIBY L. UM S LUADE
RENERDHRUBAIDREEENTULSFETH D,

F—O—R I BRAILTS. ZBEARR. NLASX BFE
Keywords: Kikai caldera, Koya pyroclastic flow, volcanic glass, Tanega-shima

©2016. Japan Geoscience Union. A1l Right Reserved. - SVC48-P15 -



SV(C48-P16 HAMERSER S EA2016EAS

RPDBES(CHMT SMLUBREGAEDTEEIBE
Emplacement process of the Shiroyama obsidian lava in Himeshima Island, SW Japan
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The Shiroyama lava is distributed in northwestern part of the Himeshima Island in Oita prefecture,
and the K-Ar age is 0.32+ 0.05 Ma (Kaneoka and Suzuki, 1970). The dark-gray colored dense obsidian
is partly developed in the Shiroyama lava (Itoh et al., 1997). Although distribution of the
obsidian is restricted in the narrow area of Kannonzaki cape where is northern margin of the lava,
the good exposure provides an opportunity to understanding the formation process. The obsidian
gradually changes to light-gray colored, highly vesicular rhyolite lava (Itoh et al., 1997) that
comprises a large part of the lava. The welded-pyroclastic rocks (Kannonzaki pyroclastic rock; Itoh
et al., 1997), which are contacted with the dense obsidian, are also occurred in Kannonzaki cape.
In this study, we show the geological characteristics of the Shiroyama lava and discuss about its
emplacement process.

The flow direction of the Shiroyama lava, inferred from the topography and flow banding
morphology, is from north (Kannonzaki cape) to south. This means that the obsidian is distributed
around the source region and was emplaced at the final stage of the extrusion. The internal
structure of the obsidian is characterized by pervasive brecciation. The brecciated clasts are
commonly elongated in length from a few cm to several tens of cm and frequently show ductile
deformation. This means that the brecciation was occurred during ductile-brittle transition
temperature. The elongated clasts are aligned nearly vertically, and the foliation is nearly
parallel to the plane of contact with the Kannonzaki pyroclastic rocks. In the boundary between the
brecciated obsidian and the pyroclastic rocks, the cataclastic zone with <1m in width is developed.
The cataclastic materials are composed of both the obsidian and pyroclastic rocks. The foliation
and lineation of the cataclasite defined by the alignment of the fragments are consistent with
those of the brecciated obsidian. These mean that the obsidian breccia and the cataclasite were
formed by shear stress under the same sense.

The vertical-orientated brecciated clasts indicate that the obsidian suffered vertical shear
stress. This observation shows that the obsidian corresponds to the ascending magma within the
shallow conduit rather than the advancing lava on the land surface. It has been considered that the
magma fracturing and brecciation are caused by intense shear at the conduit walls (e.g. Gonnermann
and Manga, 2003; Tuffen et al., 2008). The cataclastic zone between the obsidian and the Kannonzaki
pyroclastic rocks would be caused by accumulation of the shear stress at the conduit wall. The
development of the cataclastic zone in the conduit margin is consistent with observation of the
silicic lava extrusions at Unzen and St. Helens volcanoes (Nakada et al., 1999; Pallister et al.,
2013). Since the transient fractures within the magma is expected to act as degassing pathways
(Tuffen et al., 2003, Okumura et al., 2015), the pervasive brecciation of the obsidian shows that
the magma experienced extensive degassing within the conduit. Cabrera et al. (2015) proposed that
the formation of the dense obsidian is promoted by magma degassing using the fractures. In the
Shiroyama lava, the restricted distribution of the dense obsidian in the conduit may be explained
by the extensive degassing due to the magma fracturing and brecciation that predominantly occurred
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at the final stage of the extrusion.
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Magma ascent and outgassing processes of obsidian lava

-Insights from structures, textures and water concentration profiles -
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Structures of obsidian lava are mainly divided into two regions; obsidian and rhyolite. These are
defined based on the differences in appearance of hand specimens and rock texture. Rhyolite has
perlitic cracks in the glass and contains some amounts of crystalline materials, namely, spherulite
and lithophysae, whereas obsidian includes no such material at all.

Recent observation on Cordon Caulle (Chile, 2011-12) reported that explosive-effusive hybrid
activity (Schipper et al., 2013), and we can consider that these differences are reflecting
heterogeneous processes such as vesiculation and outgassing in volcanic conduit, and forms obsidian
and rhyolite. In order to reveal such heterogeneous vesiculation and outgassing processes of
viscous magmas, we performed water concentration analyses with comparing rock texture of samples
from Sanukayama (SN) obsidian lava at Ko-zu island and Akaishiyama (AK) obsidian lava at Shirataki,
Hokkaido.

A cross-section of the SN lava shows the following sequence from the bottom up: a lower rhyolite
region (SN-LRhy), a lower boundary banded region (SN-LBB: 4@ [m]) of obsidian and rhyolite,
obsidian region (SN-Ob), upper boundary banded region (SN-UBB) and a clinker region (SN-CL) that is
composed of vesiculated rhyolite and fine matrix. The SN obsidian is aphyric and contains
microlites of plagioclase, biotite and oxides. Phenocrysts are plagioclase and biotite.

AK lava is characterized by well-growth spherulite. A cross-section of the AK lava is the following
sequence from the bottom: lower obsidian region (AK-LOb), lower boundary banded region (AK-LBB),
rhyolite region (AK-Rhy), upper boundary banded region (AK-UBB) and Upper obsidian region (AK-UQOb).
The AK obsidian contains oxide microlite, and no phenocrysts are contained. At AK lava, we can
observe flow bands which are composed of the cm-scale spherulites in BB and Rhy regions. Sometimes
spherulites include the obsidian particle. We can also observe the tuffisite structure.

The water concentration was determined using Karl Fischer Titration at the Hokkaido University of
Education at Asahikawa. First, we powdered rock samples making sure that there were no crystal
fragments. Next, we handpicked powders with an accuracy of #1807 g for titration. The samples were
heated to 120 [°C] for about 1 h to eliminate all adsorbed H,0. Finally, we heated the samples to a
temperature of 1000 °C to calculate the amount of dissolved water (Westrich, 1987). The titrations
were finished when Time-Water amount slope become flat. The duration of analyses was up to 1[h].
Water concentrations in SN samples are following; 0.07 -0.27 [wt.%] in L-Rhy, 0.22 -0.99 [wt.%] in
L-BB, 0.01 -0.29 in Ob, 0.01 -0.21 [wt.%] in Ob, 0.08 -3.06 [wt.%] in rhyolite region,
respectively. The degree of hydration is higher in clinker region than lower rhyolite. Shields et
al. (2016) suggested that the amounts of hydration of rhyolite lava samples have positive
correlation with the connected vesicularity. According to their study, connected vesicules were
highly developed in upper regions.

Water concentrations in AK obsidian were in the range of 0.01 -0.03 [wt.%], and no systematic
change relating to lava structure can be observed. Spherulite shows 1.1 [wt. %] water
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concentration. We can consider that this value reflects that flow band structure, which is composed
of spherulites, has connected vesicularity.

We compared the water concentration profile with lava structure and rock texture at SN and AK lava.
Water concentration profiles give us the useful information to reveal the vesiculation and
outgassing processes in obsidian lava.

F—U—F: BREA. BERRENR. SKE
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Foaming temperature and textural classification of vesicular substance by heating
experiments of obsidians
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Internal structure of obsidian lavas in the south of Kamchatka Peninsula
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Emplacement and Solidification processes of off-axial large submarine lava field:
Petrology of V3 flow of Oman Ophiolite
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Large submarine lava with thicknesses >100 m and volumes exceeding a few cubic kilometers are not
uncommon volcanic constructs of mid-ocean ridges and around Hawaii Islands, yet details of the
physical processes of emplacement of these large lava flows are poorly understood. The V3 Volcanics
of the Oman Ophiolite extruded at 90 Ma far off the paleospreading axis as thick lava flows with an
areal extent of >11 km by 1.5 km and the maximum thickness >27@ m, yielding an estimated volume of
several cubic kilometers. The V3 flow was fed by a thick feeder dike in the SW of the flow field
and buried off-axial fault-bounded basins. V3 flows consist of massive core sandwiched between
columnar jointed lava crusts. V3 flow is divided into the Upper and the Lower flow by the presence
of pillow lava with interstitial mudstone. Unlike the Lower flow with massive cores, the Upper flow
comprises piled up flow lobes showing dome-like structures with thicknesses varying from 2 m to 20
m. The Upper flow consists at least of seventeen flow lobes along a transect at 6 km from the
feeder dike.

Low-T hydrothermal alteration and weathering affected LILE compositions of the V3 flow. However,
strong positive correlations among incompatible HFSEs and REEs, and relatively good correlations
with Zr show that these elements were less mobile and preserve primary characteristics. V3 flow
comprises trachybasalt to basaltic trachyandesite dolerite with intermediate trace element
characteristics between 0IB and E-type MORB. Whole-rock major and trace element variations through
a stratigraphic transect at 8.7 km from the feeder dike show fractional crystallization of augite,
plagioclase and magnetite. By contrast, other samples of V3 flow show highly scattered whole-rock
compositions, which may be explained by internal mixing of variably differentiated magmas.

Yb of the basal crust show increases downflow to "4.5 km, then decreases to 6 km, high value at 7
km from the feeder dike and decreases further downflow. Because the basal crust is the quenched
lava that came to rest first at that place, samples farther away from the feeder were extruded and
emplaced later in the eruptive event. The downflow variations show extrusion of differentiated lava
in the middle stage of the eruption and less differentiated lava in early and late stages.

The Lower flow was initially emplaced as a thin sheet of lava, and was inflated to become a thick
sheet lava as lava was injected into the core of the flow. Meanwhile, the lava was mainly cooled
from above and solidified downward. Yb stratigraphic variation shows decreases from the basal crust
to the core at 26 m in stratigraphic height, then increases to the upper crust at 83 m in height
and then decreases to the top of the Lower flow at 136 m in height. The Yb concentrations of 2.07 p
g/g in the core are comparable to those of the later flows frozen in the proximal basal crust. It
is consistent with the model where the core was formed by the lastly supplied and solidified lava.
Besides the lava at height 259 m, the variation in Yb concentration from 145 m in height to the top
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of the Upper flow are correlatable to the temporal variation of the extruded lava, consistent with
interpretation that the Upper flow formed by welded flows which were emplaced one on top of the
other.

N-MORB normalized primitive V3 trace element patterns show LREE enrichment in spite of similar HREE
abundances to N-MORB. Geochemical partial melting model of depleted MORB mantle indicates that the
primitive V3 trace element compositions can be reproduced by the mixing of melts formed by 0.2 wt%
partial melting of garnet lherzolite and 1.5 wt% to 3.0 wt% partial melting of spinel lherzolite.

F—D—R 1 AV-—UAT1F >t EXBERER. tFERE(L. EEBE. BMOE. I VER

Keywords: Oman Ophiolite, large submarine lava flow, chemical variation, Emplacement processes ,
partial melting, magma genesis
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Eruptive dates of tephras from Ilopango Caldera, El Salvador, C. A.
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FK - TILYIVARIL. 7OV TNILTSEROERET 7>, TBl. TB2. TB3. HKU. TBACDUVT. R
HIEHERRREEPMADIAN S, ZNENOIERE XLTS IDIEFERERSHNC Lz, ZD/R. 4D
DT ISF>EVNCEBLEBEERT—A. NUASIOEZEBRODTHNEERNS, ZNENEHFITSE
BAREEMRBLE SNz, —FA. 7ORYTAILTSOMknILTE(CH DT VI 7 FHXLUEBETE. V57
FNILERND X I PEORI(CLa Periquera ash. El Refugio ash &IEEN DMK NILIRAEI SN TULE

M. CNSOIMERE XL S XOERERESRLIEECS. ENENIBL2HE LUTBACHEEEIND C &M
BASHhEE DIz CNESDT TS, CNFTHKZET00ER]. 30-45kalHEESNTULZCENS, 1O/ Y
JNIFTSFBRE4L FEREORCACINERET JSODBEXREEU TEEEEINSD,

F—DO—R ! TB4FT TS, KIBEBEHILTSEN. NMLUHSIDOEZEER DT
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The recent trend survey of Probabilistic volcanic hazard assessment methods
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KIUBEX(E—EDEBICEDVTRE DCHRECENRREET D EFRSTF. ZOBEBAXRECDIIT=VTP
Rz - RENICFHET 3 C EIFIRRE UL TRETH S, UHLERS, AMDEBEXPRIENE. TVJ5
MEEX DBIRCEFRRIE(C L BWHFBRLE . NMUBAREEBANER SIHFEFERTHD. KMUKBCLDES
DX DBERBIEAKSERBEL D TUVD, EATE1960FRNNSNLKEBICLIDY XTDEBD—EREL
T, #EZ(CE DV eERRNFHMIFA(C L D NMUEEFRIICEAT SMBRLEINTE 2 (Wickman, 1966a;
Reyment, 1969; Decker, 1986; Connor and Hill, 1995; Marzocchi and Bebbington, 20127%& ), HAEART
(F. 2004F(CELIL/N\T —RVY Y ITIRFIBZERDHFT. AV YUY —DOBZHERERAIN. ZOREENI(CHE
&M T SFEDRFE. RENENSNTESTTLEINR. DREDOXNLREFICH (T SEXRRBIUTMFLSER
R+REVRBIRREFVREV . —AT. BROKLS(TROELICANLUMEFR L, ADOMEZRICTENER
MBEESNTULBEBMICANFEA LT, BRNFMETIIRMIHIBEEO>TLBIEEVZD. €
CC. ARMTIREARANCS (TBEFONLEECE T SHERBHFMEDARBFAZUEL . FFEDFHME
AEBELURET S Lk, BNTANLOELRBIFEZRL TLBIBMEIZLEVH 15U

7. Z1—IJ-SYRLBEDER TF. HZ<OEERNTMICET MY MREINTUVDCERDN D, K
Iz BETE RAIEEZRAVEFEP. RBEECH—IIVEBEREZ AV CFECERRIE N THONT
WBd—7. BEeiEC K > THERATSFECEANRR SNz, TNDLT. RERICSEENDOALICKT L T/
Y—RHEZEXRMIT BCHED. CNSOFEDBEPERER. FRELEERERETILT,

F—U—F BRI, REFRL EHRRFA
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