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JeiEEIbER, MRENXNIUICET ZAILIT7ILAYN ZIUEDERFHKE
Petrogenesis of calc-alkaline andesite from Rishiri volcano, northern
Hokkaido
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1.1 & C®IC

SMAUNEDE S ICEBZAEBL THELEL, TORKREZDBA SN ZBET S &1E, REANREXFANC
JICIIDLEIFTTAL, SIUREBOMEK - BMEEDRBEZEL SR DEDRERICDORAS. FRALIZE
FOEMRAKLUNSH 200 kmBENTH Y, XITTH2ANUFEELRVWEEISNTVWEZ &N, KLD—4%
PZOERFEMEA LRI T 5 L THFHBERALEEZ S (G% - I, 1999).

AT TILAY RILEIFHEBIAICSIUCER L, KEMRROTHEZMEKREBLUT2ERTHSD, FRK
WICBWTEFEDOREE (GIF, 1999) ICZBD AL I 7L ANV RIUEEEHLTWS., ZORILIEEERL
IR TORRERLMIL, ThOLSHMENRBEREMET 22N TENE, FIRICEELZER
BIZETILA)ZRE) ST &Ik Y, FIRAUICE T D KEFEEH D WNEERZHRELEIED L S
BREBERICEBBINTW O 2 EHENICIERET D EICDORN S, £z, K17/ EET ZFEDRVWIGFT, HD
WEBEIIICS T2 T7ILAYRILEORESZ, HEMSIIE &L, ZOEEEDH 2 WIFEEERET
THILHEH/FTES. SO ZTOE—BEE L TEARE - 2ECEMAR - YLK S & CELIAHER
MoEZoNZHHERIC, ALIT7ILAVRUEORRICDOWTDEREIT.

2. B AR

AL TILAYVRLUBEFRLORBXILGEEERLTBY, BEREKBYOEELI 545, £5SI0,2
1% 58.2 wt.% H5 65.3 wt.% DEIFARY HDDSI0,="62-"64 wt. %DE DMK ERT V> FILiEdin. &
NLE, ZOEMF vy T EHKRERE D %AAndesite)-type, ERERLH D% D(Dacite)-type & EFR 3
3. AtypeldBIREME L TRRA>RIAEBG>ERBEE>SIMALAREST. £k, IThOHDIPO—EH 2
WELEDEAEHLEOEHREN’AON2. MEAERRAICKYRTEELRTHEOLHY, RRAEDHD
[FAN="4515"88 EIRIELV. DA LAADHLMIMgH="64H15"88TEZ IXFAREICRAEARNGEEF
D, LI, HNWEE/ VR, ARGAHIVARAN, X749 9400 0—YarvhEaENS. D-typeldBt
BRI E L TRRE>RABE>BRBEREEH, ERTEEETTHMNI RN THS. £z, €/ Y AP A
AHOVZAMEEENRW. FERRBSUOBERROZBEIN—D—HLEICEVWTHRERMWAR ML~ K&K
T4, Cr, NiGBEIESI0,="59-60 wt.% DEEICEVWTIADEA ML Y REEST, SrAEEIFA-typed
EHRER & D-type TE <, AtypeDERER TIEL. LREE/HREELLIZA-type<D-type T, EUNEDEF L
Atype TH SN B DIZH L TD-type TIEH ShieLy. ¥Sr/%Srds & 10P%°Pb/**PbidSiO, DM E & 6 ICE <
2%, "Nd/"NdiZA-type TE <, D-type TIEL. Putirka (2008) DB ARERE Nt 77 ¢ 2EEBAD
HRIER L TRDIZT I TBE Y OBEENEZMEITA-type TT="970-1000 C, P="3.6-4.1 kbarT&H
Y, D-typeTT="970-980 C, P="4.1 kbar&, MEDEICEERENRDH SN,

3. &M

EARFEHIE, ALITILAY RILENEHRET IV EEREYIVYORAICE > THBENEZ &5
B95. BRTlIE, IhoDmRAIYIIORHERREERY 5.

EHEImM DL, SiO2vs Ni, Cr DN—H—EHIFERFH ML Y RERIRBRVWI E, DALABDE—REN
SiO2="60 Wt %HIE TRALAD T &, NALARERRAMBI 7 DBEWMEEMERK A S E W o BIRER
B, MERBRIIIHNSDERDERETHELNEZAEESH 2 VWIEROLRBEET /Y THoLEEZLD
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n3. BEREWmKDIE, D-typell IV EAOHELTRT AAZMFHEISBEBN &EMD, 1T&AED-typeH
AKOAEREBHRRDTII THoIZEEZOLND. DXV, EREIRMD(=D-type) & HEHEIRK D DESICL S
A-type DD RIS NS,

ST, EREAIRRKD (=D-type) DILZHMK & BALAKERK IEMartin (2005) DHSA(High-SiO2 Adakite)#E A% I
HOIL, FERICHEBRHNEVMEOBLUCH NIBBEZRKD. ZOMMIIRAMEATIVAY ZRED L DERD
bRV EN D, HRBROIBIAMIEHFAALZAT TORYBRMICZORBELGHDEEZION
3. FTHROBOBMTH S, FRETHRIS NS (LR & B E)DPbREAIALLIED-typelc
ERTEEICEVL. ZRICH L TAtypellEEN2HNWEE / ) A (TERHRE & 8 E) DPbEALALL I
D-typell ERERICEW. DFVW, HANFICLALER - FTEMBREBRT 2 EBON 2 EADEMARIIA
MCIIEREAMKOZERT DI ENTERY., BN SHEREAIGKRS ZEMRT I1C1E, TEHHBROLEH
BRICINZ T LEEMAR DR & DERBERBOERS bt T Ot R, 2 WEETRIEER & R EER%
DHRERHAR DN ARMA EABETIHNENHB. DXV, BEREAERD (=D-type)DERTOERE LT
i, MR TOBRBEEERS LD aElait, 2)@UIRMEK%E & DPERDOIESBR, 3)EMAATLRS
TOEPBRMET Y MLEDRIS, DEZLND.

F—O—R:ANITINAVRLUE. IITEAE. 79h4 b FRAL
Keywords: Calc-alkaline andesite, Magma mixing, Adakite, Rishiri Volcano
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ALF v AILRER, BLUDREAAAHISERT S, @—MgZRILUBICEX
nsBENiZHolivineD K H

Genesis of ultra-high-Ni Ol in high-Mg andesite lava triggered by
seamount subduction in the northeast Kamchatka
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ALF vV hdERESIE, (1) RZTTyPRABOERERTE/ ZA77HY Y MLORA (Yogodzinski et
al.,, 2001) , (2) REBILIDkHAH (Davaille and Lees, 2004) , HFEDBHDTY M1 FI v IV 2BREERA
£92. Ihso7atRIF, HRTREERRAKUES (Klyuchevskoy Volcanic Group) (Dorendorf et
al., 2000) *°, FLEZWITMFITDORZ TLIHAABEDXRIL (Gorbatov etal, 1997) ICHEAZRIFLTWS &
EZZL5NTWS. ZZORENEICERB XILEast Cone, EC (Fedorenko, 1969) "4 HmLTHEY, Thbd
&, MARADELL TRTEVWEINEZKEERS T (~100 Ma, Renkin and Sclater, 1988) MDFEE~60
kmBELICAETS. 0BG, A7 7TBEREOHEBS LUZNICHED TV MLARMS, Il TIERCRS
TEE100kmicAkL70OY EFKT S (Iwamori, 1998) . i« i, ECRENEMICHENTHBICH
BAbod, m—MgRILE (HMA) PRMEBEREEZECERY M TDIESDE%ERL, TDLE, Zhioh
RSN 7=%BE D (30 km x60 km#FE) —i@tE (0.73-0.12 Ma) OAXBGEENICE > THEELINAET EERKE
L. &fEhdolivinel@&E £/, BAYMA TTEICELRZRFHETYT. IhETHRESh TV R EMALE
FDolivineDAT (e.g., Straub et al,, 2008) , P EVNIEEE%Z R~ TEENIEZHolivine (Ni ~6300
ppm) AHMARICESh7iz. —A, RMERZIREFICIEPPENIZHolivine (Ni ~2900 ppm) HEFh
TWe, INOOREIEH LF v HILRIBD S 1 3 v V ABRERRLTWS.

Fxlk, HMA, MEMNLLRE, BENZHolivineDERFHICEDE, ZOFRTRARIANEICH TS XK
FEHOBERE, BLUOLAAANDEES T 2EE T HHNRZGEAEZERB LANSERT 5. MHEAEDLE,
DK E BEBEDOFMLBEEHIC, MARADRT T, AZTERERRE, DMMEYY MLEXILNES
OWMETRDA v/NN—=Ua v, TV MUICHIT2EREDIHEREICEVWT, RERBIHA > THKRALBES
W TCpyroxenitefb L7V — XA DARICHET 2EHOIMILL =XV M RT vy MRUXIGIRAERY. LLEBED
WitRABE (Manea and Manea, 2007) Zf 2 EAIAATZBILICHRT 22 ) AICBORGEL, BElIZICS
T2 RAEDHHE & ZOEMEFRBETEIENTES. ZOLOIBREICL > TAREEICIREFEK L=V ML

DB, RONAFEBMICEVWTHRARBRMEAIL N EELSLE.

F—7— K : 5-Mg ZIAE. &-Niolivine, BLLDLHAH
Keywords: high-Mg andesite, high-Ni olivine, seamount subduction

©2017. Japan Geoscience Union. All Right Reserved. - SVC50-02 -



SVC50-03 JpGU-AGU Joint Meeting 2017

REBREDF 1Y) —REUTICSE T 2 OEmEF —MEEWRILEE D

Rotational deformation of a rhyolite lava flow below the Curie
temperature of magnetite: Sanukayama rhyolite lava in Kozushima
Island, Japan

hiF MR, H)I 3% &R RS FH R
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EEICHEDT VRSB EIE, ESA00MULICERZ ZENTET, TORBONHS ZAEHH S
MENhdZ&EE% W (BIAIE Manley and Fink, 1987; Il - §H, 2005). EWAZRABEIFFKETZDIE, &
FEICKVERIEDETIEVWC EDRRALEZZAOLNS, ZODEDICHTARENRECDT, BEDR
BARMICHI=2 Z ENERS N TWB(Tuffenetal, 2013). TNHDT EAD, BEEIICEWVWTIZAFL
THSAGEKEEEZ TE 7%, BEaFOMORADOFREICELY, TEIHEL I ENFEIND, AFERT
&, HREEWRILICOFTIRMEAREICEWVWT, ASREBEZHLETIAALOER 2, HEKZENFE
FICKWIHET . IhiE, BEADIFEAERVWRKEREDEEAHET I LTEETHD. WHELEE
&, BEEHDOES150m(—a&, 1982)ABH L TH Y, ESRERTS-7HERGEEILIFEN, 2004)TH 5. A
RTIE, ESHBOMDBAAELEA S RAEMNSEA, AEEKRAR, IEFEERRAY, REL, ZTOhE
DORABDEI TmMUADEERIR(—E(1982)DIKAEL ¥ XIREE), BERBISHEREMARIML, BE
BHEAE(TRM) ZBIE L7=. TRMBIED#ER, FELMMLMIET I X914 M THo72. ZDF 1Y —REIEFHK
580CHDT, TNLVIEKEDER AR TES. FLMOEADL L, BEDNTEITHAL TUMKIXIRAEE
T, OEEFP/EE TV RWT ENRINT.

LEA S ZEEDHAKEHE TR TL00CULICEVWTIORRED2EOTRMAMDELAH LTz, IhiEHZ
AEBBEUTEEZONZDT, AELBOEKER, ANFOERREICEVT, 2OOEESHNEEE/-T
EEBEKRT S, — A, BREMEBBRKRTIITRMALMICEITASNGL 7. EBAHS ABEDOTRMARME L
=OELEE) & BET 5 &, 2EDANELIFEESEH, TNEFREA—EEHLY ODOEEF TERBEAING. 20D
ZEDD, EXHEOMD EEH S REEIL, YT/ RI4M4 bDF21) —BETHS580CTH 5400C £ THOREIC
20, A—#EbY OOEMEEMIRRI 2/ EEZ SN, —AT, EREIEWERIETRMARLICE{EA R W
ZENS, LEASABERICOEEENR I > /-Ba Tk, 580CLULEICH - 7zEEZ SN S.

AMETIHEMBIENFERICKY, HEEMRLICOG T IRNERAEOEEBRRRICSWVWT, F2)—8
BUTICARER L LS REHH, DOMOREICKLWEELZAEEEEE A7, £/, BLATR
BEICMUBT 2ERIRISMO AT S REEE FERY, BRFNICERREICH > -TREEIEZONS.

F—TU— R RiERE. . GittiEK. HES
Keywords: rhyolite lava, deformation, paleomagnetism, Kozushima Island
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FEFFEILEICOT T 5 PIHEHERERMOERMA | THEEAM
(AMS) H5DHEE

Flow directions of Miocene pyroclastic flow deposits on the northern

Kii Peninsula, Japan, inferred from AMS (anisotropy of magnetic

susceptibility) measurements

B g Pk ER
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1. BNMHEKRE
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RFEBILIRICHET 2 PR OEE NRHRYIE, BET ZHEBRMOFEA 100 km BIET 2K
RELRNEENEREEY TH 2, COXBRREBRDBIRRERICOH T 2ALEKEE LUOKRFICSHY
ZEFINGIKE &b Eh, RERIHOD1500~1400 5 FRIEICIEFF BILM N EEE IS 7= > TRERRE
BYICBONALEEILONTWS, BELRIDOKRROREARAZRDLHIC, I bDKERHEBEYOF
WEEAME (AMS) ZRIE L7,

EELFAF37THRDIS0ARCOVWTHEMELZAEL, FTHEORAMELMREZBELMNCL, T5HIC
wHMETH (K1, K2, K3) OABZRELL, TOMR, ROMREEL. BENRRHERYIESEBICTHHH
KEFUENTNFER LRV, THREBHAOERIEIRERNEHT 2, THERDES S THEFEEDH
mH S, EEXRRHERDZHBRS G KRRIEIEAE LTEANSIANRNIAEEDSSWV. L LB
BICIED R EHORNIREL TWEEEAON S, ULDERIE, EEXRERDORRNULEED
MAICMNEL TW I EE2TEY 5,

F—O— N BHEEGY (AMS) | KPRRHEREY. RE. PFE LF+S

Keywords: AMS (anisotropy of magnetic susceptibility), pyroclastic flow deposits, flow direction, Miocene,
Kii Peninsula
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B o#tA.Marius Hills Hole FEBIc B 17 3R EF 1 —ABDOEETREM
Possible existence of lava tube cave under Marius Hills Hole of the
Moon

A% A
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[IFC®HIC]

Haruyama  IC & 2 TH R & fu/=Marius Hills Hole(MHH) (3 Z ®fRobinson 52 & V) Z Dty B TEED
BERBNMRE SN, ZO—DDAERBOREIBEARMG(RENSLLFM) D SBFEDEREZ KD, MHHD
TEHISBREF1—TRENH D E LEBEDABES I 2HE L. Haruyama b $ & U'Robinson 5 H 3TV 5 H
EBCORABELEELEL, FARAESHLBMBET N EZRAVWTEZHIRESIERE#E L,

MREETIV

Fig TOETIVICRT LIS, BE o DBREREBRREfL,OEY HLRGKE L TAE c DERN LT E g
TRN25E2EA 5, BAEaRORPBEARMIIHZAERES LTS EH=nf/(pgsina)TEREINS, RE
FxEEZBHEKXEZ D > TURNDBEEN=1, XA MRS W ERIEFITERBRNZ RN 2HE1En=2,T5IC
MAERAEZRNZHEEIEN=4TH 5 (Hulme), n B 2L 4DETIHEHREIMEDOF 21 —TRFheRhd, 2T
&, BOBREF1—7THENHERSD 2 WETETERBARFNE LTERINALE LT, BREINAHEANDZFE
I EBEMHHNE D IMRET AR AT,

[(AEBRRELBREF1—TAEE S O#E]

MHH®DMERFARIFFig.2IC R T & D IS, HENDFERZ 1F48m(Haruyama b)), WERZEED S < (&
17m(Robinson ), L7 > THtNRN KA AR OBRBEEZ LR TL2EDES I3 TMTH S, MFAMEOBKRA
HiZ4m~12mE (FEH6mME) DASE (Robinsonb)D 57435, I ZTIRHEHEH=6m%F>., Rille-Ais
BOMERAD0.31E (Greeley) ,EHIMEEg=162 cm/s® BE 0 =2.5g/cm® T n=1DIEE DAL RIEILZH
A, BERIET1314 dyne/cm? BB N B, n=2DHAH=1312m,n=4DH&1Z24mE LY, EEOERS S IX
17mARDT, Fai—THREBROEMMEMKRTnIZ2E40BICHDEEL LN D,

[BEF1— 7 REIEOHE]

AHAESIIMALRETNEF>TERANETFTLAVTMA S 2IREHET DI LN TEZ 2, AERE
0. AEEIBREMEAES=6.9x10"dyne/cm?(Oberbeck>), XHEEd, & LTEHHEET IL(Oberbeck>) Tl
0=((4/3)Sd/ p g)"/?=313m. HHEHEETIL(AS)TIX 2=(25d/ 0 g)"/?=327m, & 1%, RHHT—FHRD
BEIINEZEMBTCERIIDDOTRIIE DEELKARZTHD D, ZTEEI17m, @327mDEHEF 2 —TA
DBRETRDORBEERFZMHEN=2En=4DHICR 3,

[BHY)IC]

SEDRFTHEONILBREF1— 7T HESSOHEBEIIRAEBL SSCL—NT 5, MHHTICZRASS
17mIE327mDEHME DR EF 1 — T HEINFET Z2HEEIEVWEEZ 5ND, Soodb I &k B2ENEHE
ICKYMHHEFEICERAH DI EHZFDFREEZREBL TWE, SEOFMAME EEEICKERIPHFLINMT S
na,

BE R

T)Haruyama,J. et al(2009): Geophysical Research Letters, Vol.36,L.21206,2009.

2)Haruyama,J. et al(2010): 41° Lunar Planetary Science Conference,Abstract 1285,2010.

3)Haruyama,J.et al(2012): Moon,Chap6,pp139-163,Springer,2012.

4)Robinson,M.S. et al(2012): Planetary and Space Science 69,pp18-27,2012

B5)Hulme,G(1974).: Geophys.J.R.Astr.Soc.,Vol.39,pp361-383,1974.
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¥—7—K: BOWMI. BEF1—7. BAERE
Keywords: Vertical pit of the Moon, Lava tube, Lava cave
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Fig.1 Critical thickness of the lava flow:H=nfg/(pg sina)
n=1:Free surface flow, n=2:Flow between parallel plates,

n=4:Flow 1n circular tube
/} 48m

(¢ =327m)

e e

H=17m ;/

Fig.2 Schematic configuration of Marius Hills Hole
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Lithofacies and Structural Development of the Sanukayama Rhyolite
lava in Kozushima Island, Japan
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The Sanukayama rhyolite lava (Taniguchi, 1977; Isshiki, 1982; Goto et al., 2014) is distributed along the
east coast of Kozushima Island, Japan. The ages are 70+/-5ka (Kaneoka and Suzuki, 1970), 110+/-30ka
(Sugihara and Danhara, 2008), 46+/-3 and 68+/-5ka (Yokoyama et al., 2004). The lava is well exposed
over 150m in height. The vertical lithofacies are mainly divided into the following three facies and
transition zones between them. We describe the lithofacies and discuss the development processes.
*Pumiceous layer (Upper 40m)

Description: This layer is mainly composed of light gray- to pinkish-colored massive pumice with no
obsidian. The pumice is partially brecciated into the elongated shape, and the clasts tend to be aligned to
nearly vertically. The anisotropy of magnetic susceptibility (AMS) results show that the pumice was
compacted horizontally rather than vertically.

Interpretation: The pumiceous layer was generated from effervescence of the upper part of the lava. The
vertical oriented clasts and AMS results are consistent with the diapiric inflation (Fink and Manley, 1987).
*Obsidian layer (Middle 20m)

Description: The layer is composed of massive obsidian with nearly lack of microlites. The
ductile-deformed light-colored veins, mainly with a few mm thick (exceptionally 1Tm thick) and a few to
several meters long, are frequently observed. In the microscopic observation, the veins are composed of
broken crystals and obsidian clasts.

Interpretation: In this layer, extensive vesiculation and microlite development would be prevented by
higher load pressure and faster cooling, respectively, and resulted in the obsidian. The lava fracturing was
ubiquitously occurred by flow-induced shear during ductile-brittle transition (Tuffen et al., 2003). The
fractures were subsequently healed and deformed. Degassing would be promoted via the pervasive
fractures, and the water contents of the obsidian layer would become heterogeneous.

*Crystalline rhyolite layer (Lower 50m)

Description: The layer is composed of light gray-colored crystalline rhyolite. The rhyolite is characterized
by high vesicularity and flow banding. The vesicles are spherical shape with <1cm in diameter. The flow
banding is defined by the ductile-deformed dark-colored veins, with 0.5mm thick and more than several
cm long, and by aligned vesicles along the veins. The microscopic observation shows that the veins are
composed of the microlite alighment associated with the surrounding spherulite trail.

Interpretation: The microlites would be developed on the healed fractures due to high heat retention
comparing to the upper obsidian under large undercooling condition. Subsequently, the microlites acted
as nucleation site of spherulite. The water rejection from the aligned spherulite consequently formed
aligned vesicles.

*Pumiceous ~ Obsidian layers (<10m in thickness)

Description: The abundant discontinuous pumiceous layers with a few cm to 1m thick are intercalated in
the obsidian. The layers tend to become thick into the upper part. The individual layers are linked each
other by the pumiceous network.
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Interpretation: The inhomogeneous water contents of the obsidian layer would be resulted in
inhomogeneous effervescence. The pumiceous part are flattened by flow-induced shear and accumulated
in upper part of the obsidian layer by buoyant force.

*Obsidian ~ Crystalline rhyolite layers (<10m in thickness)

Description: The crystalline rhyolite fragments are scattered within the obsidian layer. In the marginal part
of the fragments, the vesicles show spherical shape, and spherulites are not broken at all. This indicates
that the spherulites and vesicles were not deformed, and were developed after fragmentation.
Interpretation: The microlite development would induce increasing of viscosity. The high viscous
microlite-rich layer would be fragmented by flow-induced shear. The spherulitic growth is subsequently
occurred in the fragments as well as lower crystalline layer.

F—O— N :RECE. BREA. RAX, R7IIL54 b #ES
Keywords: rhyolite, obsidian, degassing, spherulite, Kozushima
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SRERTEN L DIEXA Ry b EHEERRBIEXNERRBE OFE
Eruption event of Asama-Maekake volcano and the trial proposal of
probabilistic event tree of its eruptive sequence
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EBERHAMLDBAA RY MIFZ(1) *IYDER, (2) BAS L UEARE, (3) BRANIEEAN (KX
S[EBABLUTITTKEKTEX) , (4) BRERAPHREBEX (TLA/R, 28OVKR)RXBLPKREX) , (5)
EIGAIEEE, (6) KIREEAX (T Z—XHd5WEETY Z—R) »'H 5. EHEMEERE, agIc2EMULE
DIRIEER A A, BIC T EUTORIESZHALA S, BETIEULEHEAAIRY N EEERT D, BAK
& L TINMRBIEA E RREBAE ST, KREEXIESMTHABUAE WD LBENEHEICETZ2ED
T, BENBAD—FEEHRT. BRERMBEBNTIE, YIIVBUADITIIHBRIRELCARL, IITBYN
—RICRBETITLERNEBE ZD, EHRMNEAETIEITITBYADIT I IHBRAKRELS, BALTEY
TRBYIIEEERFIT B EHEESNTWLWS (Murase et al,, 2007) . FE1527FELEOEEFICEIWTI
LOBNARY NEMITBERESHBRLTIRNTHINL, ZOEBICEOVWTHRGUENERRBHOSRE%E
HA#lz. STUTERDARY NI, HBREEFHE NMUMEICE >THMB I ENTE S, GPSIC & ZEGER A
HEEE 2721996 FE LB DA RICE 2 &, 2009F FTIC6@DY I Y LREEHIEE, DD H2004%F
E2009FED2EBEAAELTWT, KY DALEIIEXNRETHS (Takeo,20137%4E) . ThICE DI ETI T
EREPENARY MBI ZERIIWIZ3NTH D, BADELRFE, MNIEEANTRDLZERIZHN22%, F
BB NICR DHERIINTS% TH D, FREBANE LB, TN BERNBENERBERIINT0%, Ef
HENEA & R BHERIZWI0ONTHS. I HIC, BRMWEBNDNZDXERT T 2HXRIENE8%, TN KIFEE
RICHEBITTDHERIINI2%E LD, SOV LERENELCTHSEFNAKRBEBMICEITT DHEERIIN2% & A
5.

F—7— KRB EA EXERREE

Keywords: Asama volcano, eruption, event tree of eruption

©2017. Japan Geoscience Union. All Right Reserved. - SVC50-07 -



SVC50-08 JpGU-AGU Joint Meeting 2017

+REAXL, BXTEY—RC (RFii7T 7 7) EHMOE KR & FiHHD
VT 5 DR ETE

Relationship between the sequence of Eruptive episode C (Chuseri
tephra) and the forming process of the Nakanoumi caldera, Towada
volcano, NE Japan

HEER . =R E

*Noritoshi Izawa’, Tsuyoshi Miyamoto?®

1. RIERERFREFHRMMFER, 2. RAEREFRLT O THEEY I —
1. Department of Earth Science, Graduate School of Science, Tohoku University, 2. Center for Northeast Asian
Studies, Tohoku University

EH&H - MARBICHEBY 2 HMAAXLE, BER1TkmO+THAAILTSORAICERIkmOFHAILTS %
BOZEANLTSNUTHS, +HIEAILTSIEH15000F/ICER SN, FHAHILTSDOFKERRICD
WTIEEINZTERDERD?HY., —BLAERBIIBONTULARL,

BXTEY—RCIETHMAL, Y Z—XETRAEBEM THZHHER (CP) . AEERICEUETAL
HHERBMD EER DR 7 REBR (KP) . YU YKEKBEIHEBRY TH 2FEE MUK (UA) Doy, &AL
ToHDEE DR TIERABEDE N TH S, Hayakawa (1985)1F, SEENHRIEE v VY KETENICE-E
EHERL S, BAIEY — RCHIHANTSEFR LIZEETH % &GRS TN, ZOEMCOVWTIEE
RIhTwiRw, 72, FEEEHREAOE LA+HB AL T SHERUBEOFEE T, BAKRXNT I <IE
KOOSR TIKBETENANEHMBTI2EHEBRYRLTEY., YIITKEIBERXOREE AT SR E ERE
BOMITBZELELL, TDAEDH, BAIEY — RCHAFHANTSOEREBEGHZNE I MIDWT
XBRORMAH D, AR TIE. BAXIEY — RCEBYOFMRLETH SEAERF & 7 OHRE % BT
L. #SHALTSOFKBIREE OBEEEZBALONMITEIIEEBHE L,

BAIEY—RClE, YU TEA (CP) BOITIIKEKENKN (UA) NEEHLHRB L. ZORICHKNICIE
EREAETERT 2558 (KP) MIRIES %, CPIZHEMO T E LM THARETL A4V, BEZFOERNRES
h2—h, KB AEDBITRTIRHERELEIFEAEEDRWED, BABEOELEEDAVWEE LIS
JBEREADERLC EHEFEAUEHFEIN-EEZEZONS, CPIRBEEERICZLWVWY, EEBORKRLEIFICEVWTESEE
NREL, BIZHMCKPTE ZDMERAIHITFSINDG, SENI2AEERIFIEXRHEZERNT2EDNIEFEAET
HY), FHEBEOEDIETEEFNAV, CPHrOKPEZRLTAEMETHI2BHDEES S CHERKIKIZIE—E
T, HFKOEBHREAEATTH) 77— REGEEFTNATUVARV, UAXEBRT 2X5EYNEITIEERH %
FhREL, HANTFPREBALHR T ZIEDE—ERHERINL, 2D &ML, CPHLKPIZMNITTIFAEK
KOFENBERICIKIZTEAERIEBRN 272D, UATZDHENBSIRENBOHEEZIOND,

BEHMICEEN2REERIE. KM ENEEROERICLZ2BRVAEEDREREICL > TRYIAZA
3&EZHNTWS (Macedonia etal, 1994) . —A. FHALT DL RNBALTZTIE, I
FYDREILBRIRMEBTHEINDITITEZTYRFDOLENAKRE L, BWEEBICEVWTEADEEBIEK S
N3Z&T, IIUIEZYRHAISLEMMAANAWNT Oy ZIRICHR: L CTHREDETIZE—XI—I)LEBEDAILT
JIchhBEEZLNTWS (Roche etal, 2000) , DL S AMEICHES 7Oy VRETOEEEH TIZAE
BRDVWEMICEESN, ZThOoNHTHAS ERTZ2EKIERRICRYIAEFNSG Z & TEERASHGSIN S
ZEDHFEIND, CPEHORLETIX, HRELEEDLBRVWHTHREERENRET 240, CPHORE
ERE0RBIREBENEEDELICHETZ2EDTIERL., ANEBERICLZ2EDTHE I ENTERIN, Fih
VT SRR ZDERTHZ EEZOND, KPAKGHNREE TH-Z &, BxDT7 0Oy I DZEEC
LDNERAEAEZDZETHATRETH D, I5IC. BAFRXOHRITKOISHKEZREZZZIENTESLE
WA SN & EBEMNTH D, UEEZBZZAAMETIE, BAXIEY — RCOCPEAKEAIC, H#HAHIL
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TFZOEMHABIA L. KP. UAEIERAHERE T 2 CHEAETT L 72 &R0 5,

ARRICEWTEHLMCAR>BAIEY — RCOBAMBIZRDESY THB, CPIETY Z—RDEEE
DERZET1E#E 205, RELEEEFEZDR ESFAMEFRI G-, BAORIICIEANERIE %= #EK
LTWEHBYIBEELALT SERIEB L, Z0%, T —HT77) Z—KXOBER AR T DU
RAVREEN THDKPANEHRB L., CORBICHILT SHREDET Lz, KPOFEEIKER, E Ao 7/zAOIC
[EHKDFRAL, ZOREFLAEFKEBOBVWI I EEML THLWI VI KESBERERESIE., UAZHIE
I, TOBRENMINEKL, —CEEDMKEREZDIENTEIZEMDATERI N,

FHAILTSDE D RERBKkMBED/NMIEAILT SHATMRENBZEICIE. HILT SHEREXDHRELEIC
W BRBRBEBAOEHEDEEN GV EHNREINTWS (Geshietal, 2014) , KR TIXAHILT K
BAD S A IV /A ERICHIL, BHEABEHTZIENTEE, SEBESN-FEREANEHE (1.86km>
) EHIEHE (3.04km*) DL (0.63) . ETHETHRESNTWBMNIEHILT S DA
(0.56~0.93) tEAZETHo7c, TDZ &K, NEHILT S DFAIBIZIZDruitt and Sparks (1984) ICRER S
NBEOR—MBUBKREADNTSERETIVTIEHRBATERVWC EEZTRTBLTVWSOLE LAV,

F—T7—K:+MEXL FHEAILTS. BKIEY—RC, E—XI—-IILBAILTS
Keywords: Towada volcano, Nakanoumi caldera, Eruptive episode C, Piecemeal type caldera
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bmEhRER, BEOHMERFICTEHRHOKEIBENERES & OIE Kk
RNICDOWT

Eruptive history of Asahidake Volcano, central Hokkaido: New study of
the stratigraphy and eruption ages of the products.

BEBEN. P KA BIR S
*Kosuke Ishige1, Mitsuhiro Nakagawa1, Yoshihiro Ishizuka®

1. BEREARZREZERBREZERMKRE S X T AR ZEHEEE, 2. EERMBESMEM EWE - MLFFEM X
LEEHRR I —TF

1. Earth and Planetary System Science Department of Natural History Sciences, Graduate School of Science,
Hokkaido University, 2. National Institute of Advanced Industrial Science and Technology, Research Institute of
Earthquake and Volcano Geology, Volcanic Activity Research Group

AEXLUEIFBERREICAET 2 BMECAXUTERONRB XL, BE N—LARUKREREBNI SRS
(B IED, 1979) . 3HATEROEAEHILT LR, FHOROIEHILT SEmEBIcBEL, KRE
KILEBRE R—LDERDXLEZEREL .

BEFIREXNUBEOHRORHFHL VWAKILEAT, BEEHERGQESEHINMHGVNTWEFEXNUTHS. LML
ASBETIEREEFTO—TY7I—2BL, BUFICMAT—REARLENSEHINTWDE. ZORD, BEHN
RAE - BAICEDWL, BAUE L TOREDFEETME, ZNICEDKBEFIGIRERNULOVEDT
H3. AFE - FI (2017) IFTBEDPEXNBEREABE LML, ZOEEFEEE LTI YENEEXRE T DHE]
&, KEKENSRZEBEIC2H L. 2 L CRIEIEENLS5,000FERICHVWETHRE, ZORICERIFEHNIC
BITLAECEERLAED, BEFBSOEMICDOWVWTILERARTWALW., ZOREEENICDOWTIE, BHEHL
(1979) DFFZFRLARE, FHEIEA (2001) TEAXBEAERI N, BEF (2003) T2ODRFERIUESL
TW3., IHICEDEDMERREZITT, FEAXUKRE (KKFTR, 2013) ICEFEHOFEAFEHLNT
W3, TORMERDET—YDARIEEA TV,

SE, BeXBEICDOWVWTEHRHE, HICAE - Bl (2017) ICKYKESEAERE SN, BREFEHD
BEAXEEEERDEXFEREZESNMIT E7HIC, KUMEBZHEEAERRELRE. TOBICIEK, EHEEHR
ICHABICL—Y—REICL T —952FERH LT, NUEFEERZITo/-. SLHICHEREICSWT
I, BABREICERSMAEZNCEDIC, ERIEDEOORMERCEESLSE, 4ZRO"CERBIESE 5
L7z, INSDER, BEICBVWTLIYBEDEWVWKFE -BEEHER A ERICINA, BZE5000FBDKE
S[UEBNEBSRORHEZRELNMNITEIENTE, RPOEXNEBEEL S FBEFTEAAIGEEICR /DT, T2
HRET .

SE, HFICBEREEED, BERATIHASE (WL DRSS LUBEILTEARES (SU) OBET AR
METHD, ThThAKETEO"CERMERRBEEIMLE. ERMEDESR, WLRUSUDIEXNER T
FTNEFNWIASTFERIEH4800FFIE WHRBERMELONL. AR THEONIZEREICINA, BIEFMIR TR
EIN-EREEEDETHZICERL-EBE-BEY/VEEEMNIN SV I/VEBEHRKRABEL %L, 158
FRILIATIZ0.2 km®DRE/kyAE, #91.5F5F#1~9,000% /7T 1.0 km®DRE/ky, 9,00075,0004#1T0.03 km*
DRE/ky& %%, % L T4,800FRILARE I KESENERTHY, YU/ TEEEE LTI0E A4S,

BEORENOEAMERBICOWT, BE - Il (2017) F—FE L THERAS XLEBY D) @il
=9, SEDRHETIDIX, TEZREI2ZRDTI7IH5RBIEEZRIBLE. INLIZTDOWT, KRR TIEH
ICTFIA S, MRS XUREY1(UD-1), ERAXLRBY2(D-2)tm& L, ThETNDT 7 ZETOLEL
5%52,800FF R 700 EFIDENEREFR. ID- 152545 LEBEMIBEREOKRELRKEZSENT, 0
BN —7 Y A HDITNMRBERILERIREZRC L2, KERKEAEZTY, REOHRAERAOZIEK L
oo TORICWCKOBENS IN—IDRETIFIANE I 0/EEZIONS. BLANRFEMLZBEREDE
KRB THBID-25 676 LIZEXIE, NMNRIBEQRKEK[EAT, HEBEHODHEN S KOME RSB X
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AVBEBRAXOBTIERL, FIICBEBXOBTEADNIRELZEEZAONS.
UEDHRISEBEDFEETMAETD & BEIREEBSESNERTIEIH D, ZOHRBEDFEHR
DEEHZDE, BEOXUFHOE—I7EHITEY, KLUFEEHE L TIIRPDREEEZ B ENTE
%. 5E2,800FEBTHTHBEMEEIXEL. LHALANSID-2BXOEMNPZHOBRETLELEIFND
HREEET DL, BEREE LT, LEETMIBLRENOMEEICEELTEBELNHS.

F—U— R JBE. KEKIEK, BEAERR, BHEE REERREN

Keywords: Asahidake, phreatic eruption, eruption style, eruption rate, radiocarbon dating
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Bal &x-4 N BRIE K ERTICIE A L 72 KIE KL
XV N BEMERI LA BT T T HIGRDEE
Omine volcano erupted just before Aso-4 pyroclastic flow

RN RAT FE. ZE B A REE HR
*Kousuke Shiihara', Toshiaki Hasenaka', ATSUSHI YASUDA?, Natsumi Hokanishi?, Yasushi Mori®

1. BARZXRZREARZMRR, 2. RRAZHEMERAN. 3. bAMBIIERE - ELEYE
1. Graduate School of Science and Technology, Kumamoto University, 2. Earthquake Research Institute, University of
Tokyo, 3. Kitakyushu Museum of Natural History and Human History

FIER-ANBAEKEBERICHILT A5 kmT, KIEEKBEDEKE ZNICHED SEFEREDREI R
Y, E200 mOARREEESHI00 m, REE28 km*DIRBEN SR AESMETB L CED - /)
8, 1969 ;iE0, 1974) . WH4ABAEBERASIHICEEARNAGSERABERERMERST 1 Y1 hTHl
Bo7bEHARTH B A (Watanabe, 1979) , BIENBERMWAEAEZRI LZDICT L, BEITHRIISHE
HIRBAERZEI LTWS.

S AEDLEIIKIERD) 7 - BERASHRICHRBOMNER, BfHEA, NAELS, NERIY & MR
ERANANIERINL. E— NMEKOERM S, AEHI W80 %, HBEHI 20 %DEIETERELTW
3. HRmOEIEIEENTNh, RIRAED16 %, BRER - RIAEAN.5 %, FABHLYN %THS. HEIE
—AEICHI > 7ZREBEEETY. fRARKZRDV T - BEHICHS A HIBORREEEBLTWS.

EEFRE D2 ELFMMK (SIO, = 63~65 wt.%) & KIER QY 7 DLELFEHK (SIO, = 61~65 wt.%) T
ISHRDEWER Sniah o7z, ME-4EHY (LIFEH, 2015) &S 2L, ME-4D ML Y RE—EE
B3H, W<DOHhDTHE (TiO, Na,0, MgO) ThL Y RABHANZEDAH ST,

RRARBELEDEBORRKEBZE DL DD2BEANMEE S NS, RRABEMBERIZAN,—An Il X A
VDE=VERFDL, An NS RYTE—IE2E DL RDHETT. An, D% T DRIRAITEORIKE
WEEoTHY, VRBFOMEKRETRYT. 7z, BADOMEKIZ, BRIERAOE— I HMg# =78~80T> > J L
E—s%t5, ERTAETRY. RIABAIRE—I Mg = 75~76 TIEER®E, MREETRI2BEDE ONIEHE
L, mEAOFEERIEEE & ERERITELDICNL, #EEERNERIIEEHZRLE.

SRR D AL N BEMOEMIEIFEE A EDSIO, = 68~T0 Wwt.%ICEHRT 24, NABEFOAIL NEBEMT
—E8Si0, = 72~74 wt.%DIARDH DI RWEShic. BEA S ZADOMEKIZSIO, = 69~71wt.%T, ¥V HIC
ZLOWX NEEYOHEREIZFIERLCTHS. £, FRAMIRADANERERNRADRDO AL NEEYDHEK
NS, BORREBEZEORRERAD A FEEYOHEKDL, AnICECRRAFOXIL NSEYOMEK ML VK
ERLDBMEERLE. WE-4D X)L FBEYOER (Si0, =71~74wt.%) BT E, RABAICEEN
ZVYRICEOXINSEMEIALCY Y HHERIBEERT D, 28k - PILI I LR EMOHERENRLRD. X
I EBEYMHDEKEIFOI~3Wt%T, ZLDOXII MNBEYDTIEIWLRBDZNLUTTH 7. FIER-4D X)L b
BEMFDEKEIIZ~5WLN% THEF-ADANBRZKETHE I DI,

BERAEDSRALAL IXAso-4B ADSrAAIALL & 1FIFHE L WMEAR & % (Kaneko et al., 2007 ; Miyoshi et
al, 2013) . ZDZ &N OEBERBE & Aso-4 X RHERY T BDOREBEEMERRKTHY, ELDZERD
RUIVHREHMBERIEEKX L TVWRVWI EAHRINDG., KIERT) 7O XL NSEYMDRIEFERIC
2T, ME-4ADAI MNEEMED ML Y KOEWH L, KIEXKLDEXHIEF-A4ERT I TBEY SIXE
BRI/ HEBERTHIIL TOME L2 EAHRIN S, SSICKERTY 7TORAEBEGOXIL NEHE
MIERICBVWTHRERR - BREBREEAZHEMRETRLEZZEY, RRAM2ODHEME LS, BORRER%
HEDANICZ LWRIRARHERFA RTINS, YIVEABRKNBI 2 ENEZILNS.

F—T— R KB, AL NEEY, BOBRES
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Keywords: Omine volcano, melt inclusion, honeycomb structure

©2017. Japan Geoscience Union. All Right Reserved. - SVC50-10 -



SVC50-11 JpGU-AGU Joint Meeting 2017

S EIER. 7300FRIDBR AT FHEEX (K-Ah) OERENRE
Petrological study of the 7.3 ka Kikai caldera-forming eruption (K-Ah),
southern Kyushu, Japan

A BHF L PIISEA L MR RTE B R
*Akiko Matsumoto', Mitsuhiro Nakagawa , Kyohei Kobayashi', Fukashi Maeno?®

1 LB ERERERELH R, 2. RERKFMER AR

1. Graduate School of Science, Hokkaido University, 2. Earthquake Research Institute, University of Tokyo

INEERICAB T 2RANNLTIIE. BERTHREHFLVAILTSAKLTHY ., HW7300FR/ICRAT HEY
X (K-Ah) ##Z L7z, K-AhBAXDEENE. FEBRZXA T, 7)) Z—ABEAX~EEFRRRAROTR
H (RF—1) tjJ)bfj?B(éiﬁfé{fﬁﬁﬁiﬁ*ﬁkﬁ’%fﬁﬂﬁk (RF—2) L:ﬁb‘foh% (Maeno & Taniguchi,
2007) ., F7/. K-AhEXIZEIT LT, Aag8Raadr’ it L (RER o TDEIIT, K-AhIENDIE X
ﬁ%mﬁﬂmﬁbtﬁﬁUDo%éﬁ\Ea%mﬁnm9a<\b»%%%&%%%%t%btvdv{%¥
ICDWTIZEALMCR > TWARL, ZITAMETIE. K-ANBXDOT IV IHBREZBALMNIT ELHIC. KR
BEDEDLK-ANEHYDAEGER - KL FHRET = 1T > 7=,

K-AhBBAXDAEYIZ. EICHBEEEANSRY, AT V20 LWMICEAHELARILEER DY PHEE
na, HRIMEAEHLEIE. NRA - NAER - BRER - HF v VBIEMTHY ., REFELSDOHAEL
TW3, HRIT7HEBRE#»S L, BAIRAT—JICESTEBIZAL T, CalcZ LLWRIEA (And40-64) &
FelCBATIER (Mg#64-69DRHIER - Mgh6S-73DEHELER) HoHAY, WIFNEPLHEMREN LGV, O
7—UAE&aét\%mﬂﬁaa&@%MwﬂEﬁmﬂ%ﬁﬁ% BEANRRAES S EMgHERD T RT
BEETLTWS, —ARIYTZIZBEWVWTIE. RRAHSAIFANGA-90NKE D% H&H. And8-620DHREEVE
BETINAE—FIBRERS T ETRT, RABGHREMgHES-TANEETH Y Mg#65-66H° T < ENICER
HHNE, INSEANRRAS LCEMgHRAIEAIIBEAERALCEBASRICEEINTWVWS, BRIELGHS
[EMg#69-78EBAFDEDL WAL NMIMGICEL HDHI S A%, AT7—VLHNERZ &, BRAFOHEZD
SO RBEELRTEBEEIRDONLRV, RIEAEDOERMEAIIK-AREGEEL L ZHEK (Mg#66-73) %R
IH. RRAIEFPPCalicZ L < (An39-60) . RIAEAIEPPFellEOHMM (Mg#63-68 TMg#641C
E—7) 257, 2ELFENEH#D & KANBRIZRED ST A A hTHY (Si0, =70.4-73.6
wt.%) « ZLDON—A—HEICBEVWT, TRDERM ¥ REHEWTWS, 237 (Si0, =58.1-69.0
wt.%) HHERPG ALY REEY, BROEBR ML Y RERER>THEY., TiO, - ALO,BED
N=—A—EETIE, YVAIKZLVWTAHYA NERBAIINKRT 2L DTHD, RIERSE (Si0,=71.7-72.4
wt.%) IEREBEETH B D, FeO*/MgOLERYICHEWT, K-AhER EIFBASMNIEA S, Sr- Nd - PobRMLF
Ml E&»5E, KA EROY PIFKRELZEHLULTWS D, BAOAHLRIY 7LYUPPHEKENLEWV., R
AR IIK-ANERAR & IZIERACHERE R,

FHERRD) 7OEECHEBRMICEEHELHRBOEELN S, K-AWBXTIET I REANERAY /Y TOL
ATHoT-EEZONS, 2BLFEEARN—HD—HICEWT, B - RAOAYTF7ENFNHIERZERNL VR
HEWE. TAYA NEBRAMETIRERT 2 Z &S, RMBEETI~Y - TAHYA MNEX I Y - RIUEBE~X IV
DI3DDHRD Y ITINFEEL TWEEEZIOND, BEROHRIYICHKENHYIE - ¥REFEEERT
2, RILBEYIIDNRMEBET IV EEERALTVWARWVWI IS, BEEYIYETAHA NETY
TITEXDIEZHMENISEA L. MEBETIYDOTMICTA YA NERIIDABEET DL ORBREBET I TEY
PERINTWEEEZ LN,

LA ) —DRETILHEDOHR., RIUEBEYI/YOERN LR CHEREY I EERT DI EIEFTER
Motz DF Y, BERET I/ VIIHBYME ORI BRMTER I NAZTREMEL BV, BADIELEVEAEHER
&, HENEOFHEERMLTWEERBbN, RIEASIE. K-AMER & RAMEERIE—HT 50, 251k
HHERD—EDTHRTAELL BLRIEHETRT., ThoOHE#HID, RIEARBEHLL LERKEEY I
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IE, KAhDERBV I/ VERRBRTHINERDZTITBYAETERLTWEEZONS, ZDEL DI, K-AhME
KDV VHBRRTIREROEREVT I INEFEELTWE I EPBELNIE >, TORHBITAREEREY
TIVATLICBWTHELTWSOAE LW,

F—T—R:RRALT S, RREEREVIVVRAT A, BROEREYI Y
Keywords: Kikai caldera, large silicic magma system, multiple silicic magmas
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ABFBHEREY I IRDZHKRMEE ZDKRE

Diversity and origin of voluminous silicic magma system

Il HEL . MR BREF . RA)I &
*Mitsuhiro Nakagawa', Akiko Matsumoto', Takeshi Hasegawa®

1. LB RERFREEM IR E S 2 7 AR EL T, 2. RIBPAFEZIMRKRER S
1. Division of Earth and Planetary System Science, Hokkaido University, 2. Faculty of Science, Ibaragi University

VEIRNS U LD KRFEHEREY I TEANTIE., BEAREREYI/IEBIEYIC. SURYT1 IR IIHE
ALTHEKICESZEBRINTVWBIGEDNZ W, ZOHE. BEALLEY 714 v I IIDEREE&ERLYE
B ICmingling L7=f~ &7 < HIE X, i)ébWiTﬁ?O?k&a’CﬁkE?ﬁ?,”i”)b‘ﬁ/ﬁiéﬂ\ ZIHB5ARY
BRI IIHBARTIGEI I ERINTEL, LALWTIhDIFAETE, BHEYIYDOEARTHIEREYS
RIFHETHZEEALNTWVWS, S50, Z<DORBEBEXICEVWTEHEMICT I IRICDVWTHRET L #E
R BHRETITICZHMEIROONEZDOT, ZOLZEBMEEREICOWTERT 5, LT 7E2ERT 2 LD
7, B ZIE42kaHIE N, 120kaBRIBRMIENZ L T7.3kaRAT HHRVIEBAD L S RKIBEEATIE. WTh
HFHEREBVI/VICRLE~XREERILEEDY 714 v IR IIMEELTWVWS, INLDHFITIXEXNDERF
THHAERBET I/ VIIRNEETH BN, éESIOZELB\,\’C /}IL%S(Eb\’QctUSK) IKZLWTAH9a4 NEZE
TOHZHEREBHIEFET 2. SOICERD. BETRS S CRAMELEDON—D—RTIE, SiO,DELICH L
T. <L D%k - AMIALITERNICELET S, LI LARSN—HD—HLETRDOLNZEREY I TDER
MRZELRIE. HETEZI 714 v I ITICEERLAEL, DFY, RNEEISTA VA1 NEDZHKREETRT

HERETITIL. ThHEREROY 74 v IRIINBEELTWR I EILARD, INODEREYIVICER
NTVBHREMICEPPEWVERELNEFEL., A7 &) LOHMEMRICEET &, IE - HREEEOHENHE
BT3, COEEELEEHRLTILEEZ 2L, BREV/VIIFMEBETA M NEE WS 2 DDEREH
AR IIDIITEBEEDENEEZIONDS, BUKLENSEZ T, ZOWRKRLT I IEROERME ICHE
TEIYIITHD, BEREVYIVEIEET Y74 v IR ITOBRIETIIELT, LLERINTWSE L
DI, HBOMAIAMTELLEZEZAONS, WERNEDOTHEUNSEZAD L. BOBRRMICEL > TEHRARE
REXAIIDELZEZZONDS, LEN > TERMEINEZLRZEROERBEY I IHIEET ZAEEMEIFEV
M, EERDEFHOLD ICHBAEMREDH D 2RO VIV EELZLHICIE. BRELIMBPEICKER
HREABETINELNH D, CNOLHERBEVI/VOHREDREEEERTT &, LLZO3IFDAILTSE
)k’CL;t DR EBEROBEFRIC2 DOEREBIRKA Y I/ YEATOREN BRI >THY., Y71y I37

DEREABIEFFNLVE T &E BNOERICEI>TWS, INLHDIZ EMNLMBOEYARIC & > TEHk
&hﬁgxwhﬁibéﬂ XL NERBOBRRRT, £T2200XI My FEEZLD T, ZNOHEXDE
BERMSRALT. REREREXINBFVEZEHRLIZEEZIONS, —AT. PP/ NRETVEINSREE
DEX, BIZIE1667FEBAILY1640FLEER » &4 s, BAEEHORHMORNRELREREY I/ YEXNT
H, TAYM METITICKREBERILE~LREETIIHNEALTVWS, ZDHETH, MALUTIEY
T4V IRIREIFPOZHEEIERETITICERDOND, LHALANSZOEHKMEIF. LK WKREERAHIL
TOEREXRELARTHhES W, ZORBICLP2EREY I/ TOZHREDEV L, HFARBOKXKNIERT S
ATEEMED B B,

F—U—R:EREYIV. YIIERKE REE. AT SHREAN BRAR
Keywords: silicic magma, magma diversity, rhyolite, caldera-forming eruption, crustal melting
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Strategy for the long-term prediction of large scale volcanic eruptions

EHBE . WT BN
*Atsushi Toramaru', Shunsuke Yamashita

1. JUNKRZERZBRIE S b it 3k 2% E Rl 28R T
1. Department of Earth and Planetary Sciences, Faculty of Sciences, Kyushu University

It is important to understand what factors control when and how much large the next eruption occurs. In
the case of relatively large scale eruptions exceeding VEI 4, the eruption is triggered by the overpressure
due to the crystallization-induced vesiculation or the magma supply from below. In this talk, we propose
the methodology for the long-term prediction of such large scale eruptions, which is controlled by the
magma supply from below.

The historical eruptions of Sakurajima volcano, Bunmei, Anei, and Taisho, and Showa eruptions, provide
the luckiest cases to investigate the long term behavior of large scale volcanic eruption because the
volume of erupted material and eruption ages are exactly determined due to the best exposure of lavas
and available documents. Thus, as the summary of geological studies, we have the precise diagram of
cumulative volume versus time (so called "step diagram" frequently used in Japanese community). In
addition, rich petrological data also show that at least two magmas mixed during the eruption intervals to
shift the erupted compositions to mafic through 500 years, suggesting that two magma reservoirs, the
upper felsic and the lower mafic reservoirs, exist as the stationary plumbing system beneath the
Sakurajima volcano. Our recent CSD (Crystal Size Distribution) study for two types of plagioclase
phenocrysts originated from these two endmember magma reservoirs reveals that the crystallization
condition including nucleation, growth and settling of crystals in the upper felsic reservoir is nearly
constant through the last 500 years, whereas in the lower mafic magma reservoir the supply rate from the
mantle increases with time through the last 500 years. The advantage of CSD method allows us to
quantitatively evaluate the supply rate of magmas from the mantle. Thus, applying the CSD method to
historical eruptions, Sakurajima volcano, we can draw the curve of supply rate on the step diagram. As a
result, it is found that the CSD derived-supply rate well explains the eruption times for the past eruptions.
In addition, by extending the curve of supply rate to the future time and finding a point of intersection
with the cumulative volume curve, we can predict when the next eruption takes place. To obtain a reliable
result, we have to improve the estimation of supply rate from CSD data and examine the assumptions
such as constant crystal growth rate in the CSD method.

F—U—R:REFTH. BEXEX BERIATIIL, ERY1AX9H
Keywords: long-term prediction, large scale volcanic eruption, cumulative volume curve, CSD (Crystal Size
Distribution)
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Aso- 4 ERE Y 7 7 ENFUREE M DEERBIHIHY
Experimental constraints on pre-eruptive P-T conditions of Aso-4
silicic magma

SHE KR =SHEA. K BELS BB R-1
*Masashi Ushioda’, Isoji MIYAGI', Toshihiro Suzuki?, Eiichi Takahashi?

1. EERMREMER HMERTEREEYI—. 2. REIEAZESRHKXERER
1. Geological Survey of Japan, The National Institute of Advanced Industrial Science and Technology, 2. Department
of Earth and Planetary Sciences, School of Science, Tokyo Institute of Techonology

AsodIE N ILFZBRKILICEWTRAN DORAEDKIFENILT SEXTHY ., SHOBIEEE TR T 570
EBEDERZE LK IBRT B EDNVDERARTH D, YI/IBEYDERE - F - SKE - BRFHEHSL
EDBEHREB/DI LRI ITDILREEALDHEELTDIENTED LD ICARDEIT TR, HERYEZHER
B ELERT B 2 &P ABEE A B, Kaneko et al.(2007)IdAso4EHEYICK L R A S AEMNAR ATV, 1B
KBIDR T TBEYVRBEICOWTERE LD, WERWRLREHERT 2 ETCEBERIENERETET
WAL, RHFZRIE. BEAXEIDAso-4EREY /Y OYIBEZNFECRE - B - 8KE - BRFHEHR)RDZ Z
EEEMET D, AsOAABHIICE W TERERMKD & RAE 2M % OB A(KIS5665: 2, fAME) %A
W H&EEAaabhtE, HRERBRX AT AEREZAVCEERESERRICLVBRL,

KIS665ERRA - RIAER - BSkiL - 1L X F 4 b BWEOLBRANAOHEEZF D, ThoDH&IED
THBEEERZ2ELTAZE—IINADHE LD, RNRAIFS L ZAN30-50DFEHICEH L ZIREY . fA
BEAIEMg#H72-75 & S WEEEICINE B, BSKEL - 1L XA T4 NE2AVWEBRFES - JBE ST (Lepage 2003;
Andersen and Lindsley 1985)Ic & VW, BBEFHSIEH L ZFMQ+2, BEIXH L Z870~880C L REL b
oo HONLHEEDEKEQR~6WLN)TEZKATAEERL. FNSEHEMEICLT
200 - 400 - 700MPa, 810~930C. NNON\vy 7 7 FCERILEREZ1To27/-. SKEDDVRWVWEHETIE. &
RA-RAER - EETHIREG - LPEOHKTF I VI RE LD, EKEDZVWERHTERAEG - A1)
RAGRHEETEESI,RZE L. BSREG - fABEGIFREL. "MOZNMSHIHEITHEREBRT 20
200MPa, 900 C CEKEN BN DR WEE(~2wt.%) TH o7, LH L. KIS665ICEVWTHERILLEE
NE2ARABIERSOHT EERICBVWTIEHE LA LI EHNS, KIS665FDARADREREEZEZ ZVELNDH

60

BEE

FRRIGTRK 28 FERFHBRFMXNKREFRFTE (KIUTETMICH 2 RMBME DER) OMRRO—
BTH 2,

F—7— N : BEREERR. [MEkd4. SKEMEER </ BxY
Keywords: high pressure and high temperature experiments, Aso-4, hydrous melting experiments, magma
chamber
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INYSAHIT SDMEERA D =X L KEIWWEEREHILT Z DA
Collapse mechanism of small calderas: a case study of the
Ohachidaira caldera, Hokkaido, Japan

2 BT A T

*Yuki Yasuda', Keiko Suzuki-Kamata'

1. R KRZKRFIREZHTRR
1. Graduate School of Science, Kobe University

In order to elucidate the collapse mechanism of small calderas, we have reconstructed the Ohachidaira
caldera-forming eruption and revealed componentry of lithic fragments from the proximal products of the
eruption to determine the conduit evolution. The proximal products consist of five units, from base to top:
pumice and scoria fall (SK-A), climactic ignimbrite (SK-B), lithic breccia (SK-C), scoria fall (SK-D), and
minor ignimbrite (SK-E). A thin fine-ash layer caps SK-C lithic breccia and is overlain by SK-D scoria fall,
indicating a short hiatus in explosive activity after ejection of the lithic breccia. All units consist of dacitic
pumices, andesitic scorias, and banded pumices as juvenile components. During the eruption, andesitic
magma ascended alongside the conduit wall while dacitic magma ascended near the conduit center,
since (1) plutonic lithic fragments are coated with scoria rather than pumice indicating that conduit
and/or magma chamber walls composed of plutonic rocks attached to andesitic magma, and (2) the
juvenile components in SK-A change laterally outward from scoria-rich to pumice-rich, suggesting that
scoria clasts ascending alongside the conduit wall were thrown to lower heights and fell on closer to the
vent while pumice clasts ascending near the conduit center reached greater heights and were transported
farther. The plutonic lithic content is minor in SK-A (0%) and the lower part of SK-B (2%), and increases
rapidly in the middle part of SK-B (50%) suggesting a collapse of the roof of the magma chamber. It then
decreases gradually in the upper part of SK-B (26%) and decreases sharply in SK-C (2%), which probably
means that the collapse propagated upwards. We postulate that SK-C lithic breccia marks conduit
collapse that produced abundant lithic fragments, choked the conduit, and stopped the eruption. This
hypothesis is further supported by the vertical variation of the volume ratio of pumice to scoria clasts in
SK-C.

F—T7—R:NBALNTS, MEEAHDZX L, #HSE, SREKRE. FRE
Keywords: small caldera, collapse mechanism, Ohachidaira, lithic componentry, plutonic rock
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AT IMEERI T T) = —E KO : X5ET KR DB
Characteristics of a plinian eruption producing caldera-collapse: an
example of the 40-ka Shikotsu Pyroclastic Fall Deposit, Hokkaido,
Japan

*ILTT 2R )1l HEA2

*Takahiro Yamamoto', Mitsuhiro Nakagawa®
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1. Geological Survey of Japan, AIST, 2. Department of Natural History of Science, Faculty of Science, Hokkaido
University

PR AT SHMEATIE, KREKBEROBHICHTLT, T Z—XBEADOLBREZIEFANZ V. T
&, MEEALTZERITHEDERIIBRVWTY Z—KEXIIMHIED OO ? BERRDOD, HILT IME
DHBEF THEMATERMOZF AT IHREAD T Z—RET AR ETRICL-BARE & HED
DHEDMAEEBLEZ. COBRTARMEIZHAILTSHLORERABAICOAIMEZRS, BEIWET
180kmiCh 7= > THIBEMHN B CTE 5. £/, TOEHEIF40~48km3DREE, ERZAEETH 3.

SZHETKEYMORAORFHIE, THe LB TRANFONEBRIERD I ETHD. $ab5, FTHT
ETBRANFITBEE— NOHBERDIHTHZIDICTHL, EEHISEE—RORASHFEERLTWS., LEBHMEEOD
BENAKEZEWVIHIRTDITEDEBRRT —Y5IRET 5 &, LEROEAR FEEICIE30~20km, AR FEEIC
[F15~10kmDEBHEENVEE RS, £, HANFHOESLREDHEIHAVTTIONRIETHZDED
A, EHETABICIICEDN > THEA L, 25kmBin 3 E30%R1E &A%, TOI &SR FREABH LXK
AN HIBEMICEEN /I DBFICEE LI EEZEKRLTWS. §4bs, AT IMEEERI LAEZHET
KEEIERBERE LB T) Z—REBAXDOEY T, BEOE—AKOISDIEXREFEXDOBEY ANEE
FEHEERBR->TWEEEZONS.

ARRIE, RFORHFT TER28FERTFHERZFH KRN REZTEE (MUFEFTMIC R 2 FHMHNMRE D
%) | ORBRO—EHTH 5.

F—T—R:ZHATF. T =Z—REKX
Keywords: Shikotsu caldera, plinian eruption
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Re-examination of the sequence of the Early Pleistocene Shirakawa
ignimbrites and their identifications in distal areas in Northeast Japan

AR £E. NE BRA KB BEH. 6B &%

*Takehiko Suzuki1, Masanori Murataz, Kiyohide Mizuno®, Takeshi Ishihara®

1. BHRERRATRREN., 2. BRRERTAFZEE VY —. 3. BUMRBEREANEERMHR AT R
1. Faculty of Urban Environmental Sciences, Tokyo Metropolitan University, 2. University Education Center, Tokyo
Metropolitan University, 3. National Institute of Advanced Industrial Science and Technology

RALBARMEER O N LS, FIRIEHTHICHELE L 7c@BEB O KBREXBRR 24 7J)lz7-7llakk‘ﬁ1¥5(
DII5ND. INLOEKICK YRS NBIARREBYEOBFFHIMRIEE »oTHoN (FA -
¥, 1991 ; 1T, 199974 ) , KERICH S BETKIUKDEREADESFEZINLTWS (RN
A, 2008 ; AH-#8AK, 2011742 &) . LHALALTSELETOXRREREBNOBFC TN LIS n
BTXURKDOBFICFESZ2REH5. ZOEHBAE LT, HIREAZ AT FEHEDTRIRERINE < HiF
L, L TOHBEYEDBMBERMEELICK W &, AAKRRERDEFORN MM E SN TE B TE
KRR D EEME 2B VWHR L), FEESVELP TV ERENEZIONS. AFRTIE, RAH
BYBEID D TORMHEBY TH L EMIREICHES N, ZOROHENHNEREEBRICLYBHIRFLARE
BEWFERELEICE VT, KRREBRYOFMLRHEAZNFEZRASMNIL, BF & KBRICHIET XL
K& DXLICD W THERE L .

Z DIEROM D KBERHREY, TRbDbBETUNSIERE, KH, BB, A, BH, RROZSAKEBRHEY %
BELRE. £, BFE- T#@ﬁ)&ﬁmmﬁLbWC FAERmESIcam T SEIIT75 (HA-FAE, 2011) I
Wb 2HZZBEXUKBERE L. KEERICHEDBETRUKICOWTIEBFREREES YIS, BFE, K
., B, BAOEKBRHEBRNICHL SN BB TANURKHLER - #iathis (—28, RibiR) ICo/HT52
EEMBIRALE., INSIFRBEBONRREREY & EZEthicomTaETARLUKEHHLET, ZRENEARE
(Sr-Kmd) , BiA##H-Kd18 (Sr-Aki-Kd18) , B & E-Kd8 (Sr-Asn-Kd8) , Bl A-U8 (Sr-Kc-U8) &
EET . TNOOBHEREZBEROER - Sk FibiICE VLW THEL D SN-BILABRE T O RBAIY &b SiE
MEASHIETT B &, Sr-Kmd: 1.542-1.504 Ma, KK: 1.533-1.485 Ma, Sr-Aki-Kd18 : 1.522-1.460 Ma,
Sr-Asn-Kd8: 1.219 Ma, Sr-Kc-U8: 0.922-0.910 Ma& % %. IREERE T SN TL 3B Sr-Kmd, Sr-Aki-Kd18,
Sr-Asn-Kd8, Sr-Kc-USM A igin 5K 5N 3 KT MILRDEFEIFH23 km e 15, ThdbDfEfEE
Yamamoto (20T 1)ICE D K RHBMOHEARBIC I NIE, RRABRERCZFEXNICBEVWTORERE

(AT SHBBYOKEREBYEBRTANURESELEED) &, 38-173kmiEA3. Z L TEFAARE
SRIEFEBE D RIEAHTEIZ498 km® (DRE: 199 km*)TH Y, Sr-KmdmEH A S Sr-Ke-USIEH (2 A3 T DI I
0.3 km*/kyr (DRE)& 72 V), BAFSEMEXILE L TEEHNTH S, —F, EAERITII0FE~8FERLL
TE&E—ETIEAL.

5| A scEk

=H - &F (1991) EZHME, 97, 231-249. 1w (1999) HEMIBOME (5500 1 #HEK
1) . J|JNED (2008) FRAFHEAERZHCESARFER, 10, 63-82. HHE-#vK (2011) FHMi
%%, 50, 49-60. #HAK-FH (2011) HEZEMEE, 117, 379-397. Yamamoto (2011) Journal of
Volcanology and Geothermal Research, 204, 91-106.
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Keywords: Shirakawa iginimbrites, Early Pleistocene, Northeast Japan, caldera forming-eruption,
widespread tephra
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AF - \F - ER4AXBRRERDO2HEBHERKRY
Distribution and eruptive volume estimation of Ito, Hachinohe and
Aso4 pyroclastic flow deposits

EHBZAR, ITEkE. TaEX. BF #X
*ShinjiTakarada1,TakashiKudo1,Nobqueshi1,Hideol—loshizumi1

1. EREAMTHE SRR

1. Geological Survey of Japan, National Institute of Advanced Industrial Science and Technology

KEE~PREBNERHEBYOENEEZDETOTOHEIX, KRE - pREENCLZZERFEOREY
)P, AE+/}|L@/}|L§31EF*FE$§O)%@EH‘u_e:D—C,Z‘ET_JR—C%ZQ if;, )\E+/}|Liﬁﬁ¢%@uﬁﬂj£‘i UE*K@;EEJJ&’*
S, HERIEEN - BAFHNREENTMET O ODEELREANSA—YDIDTHS. IIT
IZ, BRANLTSEBEDAF N HZWEY (30ka) , +HIAAIILT SEEONFE X HEMEEY (15ka) ,
BHILT SRBOMERS NRHEEY(90ka; 2016 FEAARATHEMERKES, BHELER)ETR
I, BAXEEROETOTHEBHEMEEZIToLERETRT. Ad, KEBRICHEIBETT 7S (BAICKTT
BETT 7 7 KEREIREDCco-ignimbrite ash) DEHEIFSEIOHEICIEEF N TLARL.

EBxoHBREOERISULTOAETIT R, (1) 2050 D1HEMIE, 5Ho01hERE, REMER, &iE
DHEAXREETTIC, BEEBYOLHBREER, (2) F—"Y >~ 45 T —4 (Kunijiban, Geo-stationZ % Fl)
), X7 —4, tEHETIC, SR TOARRHEEYO LESE, TOaEEZHAMY, &thmTO KR
REENOBEEHE, ) BRBICOVTIRBELREY, EAREHE LTOBREICHE BIZIE, AFKX
MERHEEY TIX, FEAEERDOBES1,000kg/m’, FiA#EER% 1,700kg/m>, &AKELRA2,000kg/m>E L, &#E
EHCILHBEBNLSEOIENBELTWEE LT, R LTOBEICHELRL) , 4)BRICBWVWTIE, BEX
LEFOBKESE (AFIE-100m, [ER41E-50m) 2ERL, BARFOBKESEL FFLT, BEHPE
SR LULOAEAEER L. ZORRIC, 2HBFRICOVWTI, FIAIE, AFXBERERBY T, ATXILUKDH
ﬁﬁﬁbkhm#Wébfw@mmE&:/hu—»$4yhtbt,Ifﬁ—:—y%?»%mm,ﬁTﬁ
BAEICNSA—Y 5 MAEL, DHEEREHELL. O, AERIIYRFOEREAREL, TF7Y—3—
THESINDIDHRFRICELZEBEATELETZEDEL, ZO®EBHRISHEAL, E’L/E/}lbtﬁjfébk/ﬂr_/*
BICHENIAHDHENIER LSO IEEE L TUVAL. ARKRRHENOLHBRROMETCHW I+
S—OA—VEFTIDINS A—4F, H/L=0.005-0.014, MEEIFHRIESE(Hc)=1050-1200mTH 7. EHE
HEIL, @ﬁﬁ*ﬁﬂ’éﬁ:t:Skmt LLIFTkmA Yy S aEIic, X v aNOXERERYOSAmEEIC
AYTARDORAY b T—YDEEE (&KX, T8, &) EHIFT, TASOMRMHNSEH L.

AR KR OETO MBI OAEE(DRE)IE, TkmA v Y 1 NORABETEHE L IBEI1X325km®, FHET
[3200km®, 2/METIE130km & o 7=, ALTFSHOERBYMERW=BEIE, 250km® (&K) , 125km*
(F1g), 50km’* (@) &R, NBXRREBYOETO HHEBY O EFE(DRE)E, DT SROHEBEY %K
WIEE, 5kmX v ¥ a2 T27kmi (& K), 20km3*(FEH), 13km3(B/N) &% o 7. B4 KRB DETH
WY D AFEDRE)IE, 5kmX v & 1 T530km*(]&K), 370km*(FEt), 200km® (/) &hofk. ALTS
OB AR WIBAIE, 400km3(&EK), 270km* (1), 140km (BN & o1, HEYDOBEIL LML
DERBT—HHLLTWEILEEETZE, KROBEHE BTYWER) &, SEAE~THERET
HdDEEZOND. SR, KBRUEBYOHBEREZ LY ERICHEL, Thi2a887 52 TRKRRHEY
DOLEEMFEE S E<KETTDEEHIC, BAAOEEADOMHABERS RDZ I &, BEISHRA LI KR
DIFE, TONGRALBERCRE 22D, ARBEAREBYMOBHEREICEWTEERICKRDEE
ibnzd (ULOETEEIIEEETHY, SEORFICLVEIEDLZAEMEIH D) .

KFEDERIE, [RFIHEFTHS DFH27FER V28FEIRFBRELKNKRFEFLE [ KILIGEFT
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Keywords: Pyroclastic flow, Distribution, Eruptive Volume, Ito, Hatchnohe, Aso4
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Volcanic activity and magma plumbing system during caldera and
post-caldera stage of Mashu volcano, eastern Hokkaido

FIE BA'. IR A, EBE S0 ME At
*Keiji Wada', Yu Nakatsuka, Eiichi Sato?, Yuya Okada’

1. BEREREZR)IREERE, 2. FKRFRFHEHERE
1. Earth Science Laboratory, Hokkaido University of Education at Asahikawa, 2. Institute for Promotion of Higher
Education, Kobe University

Mashu volcano, characterized by a caldera of 6 x 7 km diameter generated about 7500 years ago, is
located at eastern ridge of Kutcharo caldera in the Akan-Shiretoko volcanic chain in eastern Hokkaido
(Katsui et al., 1975). Mashu volcano started activities around 35 thousand years ago and has repeated
explosive eruptions many times (Sumita, 1990; Hasegawa et al., 2009). Volcanic sequence of caldera
stage and post-caldera stage during 14 thousand years has been well studied by Kishimoto et al. (2009)
based on previous research of Katsui et al. (1975 and 1986). However, magma plumbing system during
caldera stage and the following post-caldera stage, and stratigraphic relationship between post-caldera
lavas and tephra deposits have not been cleared by petrological approach. We show plural magma
chamber models at the caldera stage and eruptive sequence of post-caldera stage including four lavas.
Major caldera formation of tephrostratigraphy of Ma-j, Ma-i, Ma-h, Ma-g, Ma-f (Kishimoto et al., 2009) was
reviewed. According to the change of lithic fragments and existence of lithic-rich thin layers between
pumice fall deposits, the location of the crater may have changed during the plinian eruptions. The most
mafic compositions of bulk and minerals in Ma-g tephra has different compositional trend compared with
other eruptive products of caldera-forming series. Ma-f large-volume pyroclastic flow deposit shows a
wide compositional variations including the range of all other caldera-forming series products. These
suggest existence of two different magma chambers of Ma-j, Ma-i, and Ma-h units and of Ma-g unit. It
seems that both of the magma chamber eventually reached the catastrophic eruption of Ma-f unit.
During the post-caldera stage (60007?-1000 years ago) magma activity was changed to the new plumbing
system based on the bulk chemistry. Kamuishu-island lava dome (SiO,=73.9wt.%) in the center of the
caldera erupted at the beginning of a long dormant period after the caldera formation, after that
Kamuinupuri small strato-cone was formed in the eastern edge of the caldera. The eruptive sequence of
three lavas from Kamuinupuri was deduced by bulk and minerals chemistry. Kamuinupuri northwestern
lava (Si0,=68.5wt.%) erupted during the main activity of Kamuinupuri strato-cone formation (Ma-d
tephra; Si0,=63.9-69.4wt.%). After the Ma-d tephra activity Kamuinupuri western lava (SiO,
=54.5-61.6wt.%) effused. The Kamuinupuri north lava (SiO,=70.6wt.%) can be erupted after the Ma-c
tephra layer eruption (2500-1500 years ago). At about 1000 years ago the latest explosive eruptions
including plinian fall and pyroclastic flow (Ma-b tephra; Si0,=67.0-69.3wt.%) occurred.

F—U—R:EBEAAL ALTI. IITERBRR
Keywords: Mashu volcano, caldera, magma plumbing system
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Investigation on Funatsu Tainai lava tree molds in Kenmarubi-I lava
flow
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[IELC®IC]

MR ARE AEROPRBAICMAB T 2EORAT M THY ., BERREERS/NIZEE
FOCEIDRE & AENERSNILRERARDSYBAREREE )L LTI EHONE, TOENPOKEA
KIGABEAICE > THE MG S WY, LRNEZSYEEERE LTOFLABEEREIATWS?, %
NSORBEDORROBRENSBONAKUFHANBERET 3,

[(AERELEE &L BEERE]

MRRAPIRIRIBEIZ S < ORBIEL AT 2%, Table.1ICKARSMERIYPEELER E LTEEMIFEATW
DZERMBBEDOY R NERT, MBEOEIIE2.1Mm~5.4mOEHE TEE LTable.2ICREnNd LD I
IM~EMEINZELZV, COMFBOBMADERIIRART.IMT, BAORIELT21.1TmUEAEELTYL
oo MBELDRINAEROEIHICHIGT 2EEZ., COMBOBERAEaI’EELZSETHZD
T,p=2.5g/cm>,g=980cm/sec’& L. BHRETR(Simple flow) D& MBI FEM : H=f,/(pgsina)h B EY
1 LERES, A HE T B £1,=6.9x10%71.9x10°dyne/cm?*A B b1 %, EREEHE50.88%(EEY)H 5 LML
51.1%(EBHESOEREAEE LTHZYUAEEEZIONEDY, PLEHTHIDILRENMETFTLTWSESD
EEZBND, TSRS RKIBE THT UL BMEMRIES.0x10%71.5x10%dyne/cm? & FIF—H T 3, L1
A>T, INRE—BERILBEHMAER(Simple flow) P Btz EEx 52,

[FRROERESE & RERIE]

MERARBIBIEEICIZ S < DEABELA H SN ZDOREBOBRMIICE > TR S W XHPEEmDREEL
BLUBRBE BADOKINDEHER A E4 BRBABRRKEBRT LA TES, BREELLHERAEE
DEY FHSBREDREBNAEHETZ A TEZ'"Y, $ALEERMLAREOLTEMRRAZMEL S, K
BORBOBEGL Y FP=2n(y/gp) ?hBoNh3, I TYXARBEOREEN. gdBBNMEE. o IBEED
BETHD, LEN>THRABERNHORHEN SN TASBEEIPAEOMNOE Y FPERZZ &IC
L UBEDRERN Y=P°gp /4n’ERDBIENHEED, Fig ITTRTHERANSBONBE Y FIEESH
L ZFP=3"4cmTHY., RKEEKAE L Ty=560~990 dyne/cmBB5N %, RKEKDE L TIZYRETH
2,

[BHYIZ]

F#ARATEME. RS S AEREREENES1.2%)NICH 2 SHIEABEEICOWTETA>TH
Y., BERRE. KREERDEICOVWTE, SIAEE—BERE FEAKABERIAELNATVS, RIAEE—F
B AAREZBRERIGBEMASR (Simpleflow) EZZ 5N, ZhICH LEARER (Compound
flow) 2 RS ERSEBREREEARZ L, BEF1—TRELFENZIFEDESPREBEAN > EHBIN
5, TOHhHYZLOBENMBENTICKINTWVWS, COMBICIEHEREROESAREHEIEELTVS
Y, BlEfmE, HEBOSHOME. FHLABEEDRREFIEIT> TR FETH S,

SE R :

NUWHEXATSYBRRFABRZEER,FERAN - HEEREI /N IZEM: LNERRTSNELRERSE
(1996), IIREHE RS R, p182-344

2)3LEEA HEF{E A (1998):1997-1998FE B R 4R NPOE A N ILAE S A

3)IIFEEAR0N):KIUAB &AM s EY Y v —FI,No.43,p15-17
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4)ZEE971):EX LMY - B ELILESRMRAREREE, ELTR1T,p71
5)mMAzft(2016): B XILMER(EE 2 IR)ERAS, EXRMTHM SRR WEREHRE L9 —
6) L FRKEME(2002): BIAEBRERDOAR T I a2 L —> 3 v KR ERIFESHEESR, V032-P022
7)Walker,G.P.L.(1971):Compound and simple lava flows and flood basalts. Bull.Volcanol.35,p579-590
8)BEFH(2007): B ILIIAERORME. E T AL, LR BRIER 2 30T, p269-283
9NALN(1998):BLILAEMIUKRVZDORNEDCEAR (FAR) HERBOME - LENER BXREZSR
5 E8R23%,p29-38
10)A%7(2015):AEF 1 — 7 B L AEHEDOEARNIICR 23 EEA L AERANLHEEINDIBED
RERA MIKRERFESHER, SVC46-07

F—J—K: /gﬁﬁﬂ\ ﬁ'btlf%% /ﬁE/)IL\ ﬂ’nliﬂL‘ljil

Keywords: Lava tree mold, Kennmarubi-I lava flow, Funatsu tainai

Table.1 MEBRAMBIEORS L EE Table.2 i ¥
(TR 75 R 00 50 2 B L 72 ) FUBRE RS SRaan
FEERPNRERIE S | S EEE 2 %) 2 z
B =
No, 1 3. Om 1.3n Sgmg.am 2
No, 3 4. 9m 0. 6m 4. 0m—4. 9m 10
No. 4 4. 9m 0.9m 5. Om-5. 4m 2
No.5 3. 0m 1.3m
ﬁo. g gl gm 1. 2m
o. . 6m 0. 9m i \ ) = ]
fo. T A 0. %m Fig.l MREBRAOHERES Ly FORAE
No. 10 4. 3m 1. 5m T e
No. 12 4. 3m 0. 6m
No. 14 4. 9m 0. 6m
No. 18 5. 4m 1.0m
No. 19 4. 8m 0. 8m
No. 21 4. 0m 1. 2m
No. 24 3. 0m 1. 3m
No. 25 5. 2m 0. 8m
No. 26 4. 6m 0. 6m
No. 29 3.3m 1.3x2. Tm
No. 38" 2. 1m 0. 9m
No. 39 2. 3m 1.6m
No. 40 2.3m 0. 3m
No. 41 2.9m 1.6m
No. 42 4. 9m 1.3m
RO 3. 9m I. 1[1[
No. 3
AL 2.9m 1.9m
No. 105
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BADERZEAAHFTICE T ZEKDOBE L RPN~ I T IEHEDOHE
Frequency of volcanic eruptions and long-term magma discharge rate
in sub-regions in Japan

sEf 7
*Koji Kiyosugi'

1. R REEARABEREHBEHRIR
1. Organization of Advanced Science and Technology, Kobe University

H BB O TR RIE N IE E OIS D KIERE %2l 5 L CTEELNTAXA -9 THB. &£, BEX
HEMNMELONNIE, BAOKRER (BHEYEE) 2ADE2 I TRANAVIVEREXZHEET 2 L H A6
Y, KUEBLEMERRZERITHILICEDRDND. —F, BABEEDHEIZENGCEHROBAE L%
EZRTD2UENHIHLVEETHZ. BAEHZOBAZELOITELRRREIE, BEEHEN LW &0, Kik#
BYDERE - ZH, HLVWHERDICL2HE, REVCHEEBICEMRNUBEADER, B EANDKBERYO
i, BEEKQETHZEEZOND. FFRTE, BEARHFHIREL TVWSAFRISTOXILES (HF
2EDEKNEEHEDN3I9%) EWRIC, MHT & ICENEHEOBRAZE L 2ZER L LEIEEOHE & REPMAT S
RIEHKROREHZTo <.

AHTICAWET—4 (dduiEE g, Ricthis, FE#E, it it TREN2ERERICKEL
FBANDERBEEBRT T ZF1—RM2)DETHS. INSIFETH - $H(2000), HMEEXKLAYOTE
BERR(2000), EXFMTMAMEAMMERERE Y Y —#K(2014), B)I(2010)A1AS5aAV /()L %

To7. BAEEDHEICEVWT, BAORFEERIBREELICHVITZ2ERE2ETIVIET 52 & TEADE
AEBLEEERLE.

BEMIFICOWTHEMMEIE B LHER, oS TERY I =F 21— R 2 U EOEKDIEEN1015
UERLDIENPASHER o, HBHUKREBREN(AME)TIE, BAIYIT=Fa1—RRPMIDORERBTE
ICHEENBLZ100D1ICRS. —7F, BN IREXRMA)TIRHEXI T ZF1—RP1DODKREKRBT
EICHEEIRT1.6-2500D1 7%, £TOMIETR SN S I DIEMIZ/N S RIE X DFFEE A K E 2IE K OEE D
LEESNZEELVENSIWVWIEETREBT S, ThIETITBYDNMIURICAZIFEMTTEAERELT
EfELYT<, YIOIHPMRITHELICKWI EANRATH AL DHS.

BoONLEAOHEE EREOEMREEICKBEORBNAT /IEBHERL KDL, ZORPANLY I <EH
RAEZMBFORAAAEDRES TRI®ILT 2 &, S, PEpii, RibtETIZIFRBEOME@2x10'
kg/ka/km)&ER B Z &bk, —7F, dbiEEihisE & FEMETIXRRE L ARV I TEHRI MDD
HBOBLZE3DD1ERD. BB TIIAEETL— MK TL— DO TICROISEAAATEY, BAL
TL— MDA EDOETHEZRILMBICHAR TEAAAEICETTE2HAD T L — MEHFRAHEREHI/NE
BoTW3, ZDZENNIRRVTIVERRODRETHZEEMENH . —FH, S, iRt
1, RiLETRNAR Y VYEEENMFIIFARDEEZRT I EE, I LETI NI RICLZHM’H E
WDEETIHAWI EERET 5. i, FEMITHERMRKE WENM>4)DMEFREZRIKY IC< WSEM S
57D, INSOEKEEAELS RES2ZEHRBTHSE. COZENNIRRIANT I YERERDR
HATHDAREMELDH S.

ARROFERIE, KAAABTOKIUEHOEER/NSA—SZRALNETEEDTHSD. —HT, BEAE

BROXENLTIEMDOOBIEITICEVWTEXDEEZREE S5 I ENRETH D I ENPALILE
Role. CORHERZMHTT 2BERE DT OO CPRAFEORAREEINDSDRETHS.
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F—T— R BAT—IN—R, BEBIEE, REN< I VEHE

Keywords: eruption database, frequency of eruption, long-term magma discharge rate
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FEESHE. KEAREOFAETR
Formation process of the Omine pyroclastic cone in Niijima Island,
Japan

ff] (LR, B FIES. A EF
*Reina NAKAOKA', Kazuhiko Kano?, Keiko Suzuki-Kamata'

1. P KRE, 2. BEEXRE
1. Kobe University, 2. Kagoshima University

FEEEMEOTEEBESSFENIIRNAEDIUKHANBBEROEHICIEE Y., REXBEEZTK L
%, ALBEERHE L TRE L, IRBHARBRERSEEYIIHBERECEERE. MUK FOFER EH
5, BRKOBICRBTRREDOY IINARKEZEML, BROB/TIIKEZIEBERIRELZEARED

(Nakaoka and Suzuki-Kamata, 2015) . AR TIEXIKFNZEERHEBYICS IS HMER I Wi-KE X
EOBEAFRAXDHEBPRRERLELZALNMIT 270, HBEMOFHP H#MS AR &% 8RET L 7.

RENREITPRBENEBERHEBYO SR ZEBEHI00m Q&M EICMHET 5, MEIEBEICAE RRFRERE
BarRTEMFREEFO I &AL, FIFERLTERINZEHESINS, KBEDOLEIFHN200 M, ER
1$892.7 kmTH %, WWEIFAELASICEODN THENFIETHZH,. ZOREDICIEER0.4-0.6 kmDAOH
DI EE5DHERTE B,

REXBEOERMIETOY 7~ KLY 4 ZORERRMEE R & 70y 7 RK~TFHRIKOKILKKLF D 5
By, PEOERBEREET., AEERIF. REEMEL. [FLIEFBIZEEIIhTWS, AEEROEER
1.6-1.7 g/cm’ T, PRBABRBEREBNOBRRDHEEO0.8-1.3 g/cm’ICLLRTREL, Ihbdid, ESH
10-120 cmDEBAR L TERYVE>TWVWS, ZNTNOBIZIR TEANEL, A XMLUKICED,

ANEA R ZERMERE T 5 &£ 350-400C LA T CliE AAA HEFOMIKMIZ ARICHI >, ThidAEFHRD
350-400CLARCEEB L. ZTDBTISITAINT 2B TEAKRBHMILZEESL-cEEEKLTEY., 7
Ov 784 XOXEERIEAFRICEN, 512, BNBISA>TIECATWR ZENHDEWVWIBRERLE
BAHNHTH B,

UEDZ ENDL, REAREZEHT 2HBEYIE. REDBE EHARKEDERNMRIG. LB EDE
NBBICE > TRELAEABRBEROHBYN THE I EDNTRIND, PRBARBERBENE < 7 v KEK
[UBRBREEZONTWVWSD, EBEEIIX300CLLT (Nakaoka and Suzuki-Kamata, 2015) T. KZENX%
EOALNEV., ThIEFKEXBEDEATIZKOEEN DR R/ &ETET D, TNTH NBRIFHAK
ERUIIN TEhTW3 & Eid, BEMEREFELTCAREATKY 22 & H4H 5 (Aranda-Gomez and Luhr,
1996 ; Kano and Takarada, 2007),
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BOBFENEBNRERORE - EEEBICEATEE BTEICOH TS
HREYICED K ER

The effect of open water for flow and depositional mechanisms of
Koya pyroclastic flow: an examination from the ignimbrites distributed
on Tanega-shima

*lLR BRBE. #K HEF2

*Tomomi Yamane1, Keiko Suzuki-Kamata®

1. R RERZFREFAER, 2. HFREEERFEEY Y —

1. Graduate School of Science, Kobe University, 2. Kobe Ocean-Bottom Exploration Center

ERMNR (FH, 1973) X, $7300FR] (B8R, 1995) ORFBAINT SHRICHE >T-RAT HHRVIEN
DIFICHE LEKBERAKRRTH D, BRATHERVEXET) Z—RXERIZBZFVETRAEAI VNS TY
ZTFVvKRBERERESE, BKERARROBEE TR T L (BTH - ##, 2003; Maeno and Taniguchi,
2007; B&IR - 88K, 2013) . EEXRHERYIE. BREEOEEMAS - TSDIEH. RO (FEEF
B - KBEE - BFE - BEAE - OKREE) TOMIERINTWS (FH, 1973; BTH - #FH, 1978; N
IZH, 1982; Maeno and Taniguchi, 2007; &, 2009; B[R - #37K, 2013) , EANYRFOEBKEFRELITE
AEZHLLRW (FlZETanigawa et al.,, 2013) Z EPHBYDO N GHISBLEERELZZEIZBELHITH S
N BOGEEIZBRBABRRICEA-HEIRTSIhTIah o7,

AT AR VIEXEHYFICE, SiO, wt.% = 7581 D “&SI0, AR &£Si0, wt.% = 65"1ED “&SiO,
AZR” O2EFEDOKIUAZZANEFN, EEKRRHEBNHR CEASRAOELIEEAATELEZERE S

(BRR - 5K, 2013) ., COZ &L, BEE - 5K (2013) &, Aﬁ+/}|bﬂwk*ﬂﬁ\ﬁkfrim&o HZADHFHMS
BB KEBERDFEE L, BALRE L TWSHTESIO, YV YHIEE LI & L,

ARFRTIE, TEEEH. MUHZ REEKRDHT. BE - BAKKAUFAUEE WD FEEAVWT, ThET
BRICEENTIAD > LETEOHBEMICE D ZZENRONE - #HESEZERL. L. BOFEEDY
ERAKBRICEZA-HELERFNTEIE2BNE L,

KINAZ ZHERATICIE, BFEOAMKR TEEARRERMOERB, S LA~—ERBRTHEILAEZT b
Vw0 REABERAW, DERNS. BEEMHSIEESIOHNIADH, LABED S IFESIOHSANDE
BRI EWVWHEERAEONE, ThITA ﬁﬁ&-‘\”%?"#% AFBEE (BER - 887K, 2013) ¢RALCEEZR
'ﬂZ—C%U AE+/}|L|]§A*}JH‘HL_§§§E l/fx_mSIO ﬁ71@3}@3@ﬂ +/)Ihti-§}§:i:% *Bl%:h% *E?%L
B LA ENALSINCAR ST, T, RBBESIOASRADEFEENIKELRDZEEZONIRLEME
ETHRESINZESIOATRADELRERZ &, RBEBICANTINSIWZ ENGA >, Thid, #iwT DN
BRIENRD &Y BEICRE LIBESIO, A5 R2S < BV AKBRRIVRBEBICEIELLABFRICIIEELAR
Mol eERLTWVWREEZON, BFETEKBEELIVBENEWC & EBEMNTH S,

BARANZRIE—BIARFEQRERY & FERY ., REN S DEREICH > TN A2 EREZTRE
mW, LHL, BEREREEOBFRERSZ L, BLEREHRMIREZ AR LBARKAFN NS CRDEWN
DLBIBEBRABE S MR o7z, INE Y., ERKERIERTZ 2BANROLRITELRERBEICK > TR
EIhlceHRtEd, £/, ZOLPIBRLSBLEERET 2EBARROEERTIZHN70 kmEHE S
h, BFEIFKERORERFRISEWNZ &9 D > 7,

DEnEwL Y., EBARERIGELERERICZL OB EZE LI ERXBZICEKTE, RRAILTS
ZERY S CBREICIIASEEICARRERYIERL TWSEEZI SN S,

F—O—KR:BRANTS, ZEBANERAR. BOFE, NUATR, BFE. NEROBERR
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Keywords: Kikai caldera, Koya pyroclastic flow, the effect of open water, volcanic glass shards,
Tanega-shima, distal limit of pyroclastic flow
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E - AETRMICESIFSMERKRE (RERET775) OO0
The distribution of Ikezuki tuff (Onikobe-lkezuki tephra) in Shinjo and
Mukaimachi basin, NE Japan

=R L RES BE ER

*Tsuyoshi Miyamoto', Yoshimi Hiroi%, Masayoshi Fujino3

1. RIEKRZRETOTHELEY Y —., 2. RIEKRERFREBZMER. 3. RAXRBE
1. Center for Northeast Asian Studies, Tohoku University, 2. Graduated school of Science, Tohoku University, 3.
HIGASHI NIPPON BROADCASTING CO,Ltd.

FEBHMOBNRIE, SRURCEPEEOERICH D BHOBERKELELEHICZLOMBRILINTE
oo BRMEBHT DHEBRYPICITEHRBONRERHEBALIROON, R TFMAOBEIOMLULEISET 2EVERE
BRARKET. REALTIEEORARKEICH LN (FIZIENAK - BH, 2002) . 307 FFIOEN
BEELTHWLONTE R, F (2003) IFFHERMICOHFT 2 KRMOBFICOVWT, BT 775 (A
BRIKE) OLEGLIC4ABDNRERERY (T & Vel R &ER. $8777) IomT5I&zHLH
ICL. BRRBOXEYE DR EMARIKEDHEBERNS, REFHLWEMTHE4ET 7 502085 F
AiCTHdE L, —ABRRMBTITHARKELUE., BRE - BFOEAMILTIERERE LI KERHEBYAE
IC3B (FAL& YW FILE. Tk, #R) BROLNTWS, FMERMOXEYMIZHWIOBERIOBRT 7 7 ICED
nazenn, BMRNICETLUERKEDHDDHT 2A8EELSHZH, INEFTTLUERIKEEFHEINS
KO E TV, HMARIKEDOERLE, FRT7SOBTHE T, fTERMEDIHOKRER AR %
FRETEEHERE - BFHAILTIICEOSN, FIERMAICHH T 2 MAUBEOA4BO KRR OX I
HEVEATULARYL, ZOLODRRESIIINSDKRFEEZHALMNITZIEEEME LT, FERZMICM
Z. BRERHISORBK L L 2MERM (ATAHLTZ) OBNAE. ROCKBMONERZHRET (LA
Z 2 - SRR T, BAEOLEMRON) EiToTE ke, TORBR., INFTHEZBAICE W THARIK
BESNTELRTOXKERHEBY A M B BRIKAE TRV L 2728, NICDVWTRET
%, fER, FERMATHRARIKE ICH LN KEMESET 75 - RILKFESREMEF L TE A, SOR
HEZTH-OMICHERKEE L (EREZED S,

BFOBRE Z1To<#ER. WH (2003) "o—HMERIEZH 2D, BEZEHE LEZLEBDOLERICSEW
TABREDOHERIREEZR T E LT, 5-6BDOKBREBNMNER I N, LANS2BEEORENT 7 31d
BHO7O—21=y b2t D2EBOEL WARERHRY T, ABROLIHICHHT 50, LR TELSLEERICH
o> TEENE BB IERERT., & FMIOHERKEIHBEY LA TL Y ARBAREZEH. AMADIFHICS
WTEBESMME (K20m) EEL2HT 5, I THERINAZAERMIEVWINE TLERKE & IEMER
FHREEA—BE Y, W dZ L@ TEAW,

FERZMORAOAELUBITIE, —2EBOEWVWEREOD LEICERRIICHHT 2/ NEFHERORARKE &
XL RTRE IR K FE Y — 2 RUZDEALISHARIKE. FILERIKEDERY 2R2MILEO EESR THERT S I
ENTE T, BMBEBOERIGEWVEFERIKE TERIN TS Y., fdbEBoit B RIKE & MEREHRED
—H93, —H. FERWICHHET Z2HERIKE LD XRRHERY SRR THER ST WAV,

tARIKE EHERKEIE—ETL Y ARBEESOKRRBELQNEREBEN THLREBEN KT 5, I
ATT77ORKICAVWONZKUAZ RERCELEAEDERELVW—HERL., IThEFTRA—DOT7
STHDEHMSNTEZ, LHAL, FBRETIHUTORTHENERS I & AHER LT,

1B : BRREOMARIKAEETOXLUKE UMETTZ) EHERKREETOXUKE (FALT 7
Z) BRI TELDY, KUASABERERETLZER. 222 KURKTHDZ EMHBELE, £/, gid
D& ICHERIKAED LLALO XY RETRth S FrERM e TR L AW,

QENME— R  EUMOHEAEHLEIFIFIEALCTHZ . FHERKEDTOELYE— NEKIL. HET - &
REREBTOMARIKE ICEENTHERICELW,
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BBADEELEEN  REOXENH D LOERSTEMIEPRES D AIEERXFARTH S, &
foo BEICBWE SNBHHFSTRPY THERBBRICK NS,

DEDELSICHARIKEIZ. RTRME TIIBE SN, FHERMICIEZH L WAV EHETESh, tA
BRIKEDRT BRI, MEALTSOERALT FEICHI SN TW I E2RBT 3, £/, ATRAHBAT
MEBBOAKRYHIRREINBZVW &N S, MERMDKEBEYIBARIKE LY EHWHEBRYICE > THEXS
NTULWBHRRENTTE L, TDIHA, HERMADXBREBYFILBO=ZRINALTSME5BELS5 SN
AREME EBIC, WRELTABMALT SEZDRMICHRY D3, BEANT 73R Z00mASIAANS D
REMNH DD, HERMALEICE DH T DMERKE BT ALT IRRTHZHE LRV, WThiC
HLZDBERIFTERBMDBERELEZEZEADSLTELEETHEHLD, SHLBDIRIADVVBETH S,

F—T— R HBARKE. HERKE. BEALTS
Keywords: Ikezuki tuff, Shinjo tuff, Mukaimachi caldera
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RBEEMEE, #HELARHERY - aBRhERY ORI
The source of Kamafusayama pyroclastic deposits and debris
avalanche deposit, southern Fukushima prefecture, Japan

BIR KEE'. BRI g

*Daisuke Sekine', Takeshi Hasegawa'

1. ZBRERFRE EBEIZMRARN BEFER MERREREI-—X
1. Ibaraki University Major in Science Department of Earth Science

1.1 XL ®HIC

BEEEBICOHE T 2HE L KRHEEYLTKPD)IF0.59~0.4TMa?PVICIEH L= 1 44 h~RILEE
KRB TH D, AHEBYOIELSRIE, 51510 mT, BEAIICRES, LAICIZ4kmIcB S ABREEZE
Téﬁ%m&%ﬁm‘é B IC < 95T 2 RREERE KHHREY (B XERREE, ©
1.51Ma-0.92Ma) "9y #ARBAILEE (0.54Ma” -IR1E) OFREMAER S EBAERT I &N
5, KPDIdAMIFICH T2 KILEERN DEI%#IBE T2 L TEETHS. LHrLZDOFELWEERECERIE
WEERBEARADNS V. EROHFETIE, 9HhEEERDSBAERBAXLEHILBOBRFEENMGREEEZAON
TW3H, BEREOEZEOEGIERI N TVWAVDHADICEE>TWSY

ZELIEIINET, KPDOEMALBFEBEL, ThICE DK ERZEMMEAEIT>TE7/. KPDIF1)EE
TEBAEIC, PR EE2DDERRT—I(FUNMSERRT—U1, QICEPENE T &, 2)IEAR
T—U1DRLMICEBRENKBYGEFN : BLUEBRIEN, KDa)ARdohdZ &, 3)JFERAT—Y DX
BYEDOLAELFEKRIIK20DN—HT—RETPRPERZ N Y RERTZE, YPRAT—ITIITEED
BETWBHZE, 2BASHAMICLE. (BRIFH, 2016BAXKNILEEMEAKES)

SE, HEZNT—I72F TR, BAFNT—YEHHA L TKPDIRIREHRETT 2720, HELICHEET S
EFBEORHAELEY (BFAILEME  Ksv) (1.27Ma~1.45Mabllfg) V9, KsvAB AT 2 KAZFRILEE
(Osd) (RIERE 1) ", RFEEREELY TH2RFREELY(Kav) (0.54Ma) 7, DERFHEMERE
L, I/ <HEKDELUMI S EHAT. TLKDaDABSFICDOWTHLELFEERDITEIT o 1.

2. BARAERR

KIPDOBAT—I I, KERHEBYMEET YN SR2ERHDI=Y NTHEERINDE (RT—I18LT
21%, TNEFN7ELMB32Zy "MA6R2) . AT—YHDIZy MEICIKTIERA CEE L EERERERE % T

TEHIIERH SN W, BETRAREYI=—y NOFMLEBEMREZB 2 LIETERWVWY, ThoDEBEIRAEL
Zw NTCHEBLBE, BFBEEICANIVNVEL RS, KDalk, BIKETHEEA, KEERHA, X3V 7, &K
a2, AER, tEERFESCEEHEE, BEDE® (RK3.0m) PEAXRT—I1HENOERELI SR
%, KfDald, #EILOIWLTENSILERER, mAESRICEVWTRSHSNS. IWEHISILEAL0 kmitRICHWT, &K
BE (7.0 m%RTEEIROONS.

3. EREHRE

KIPDARDAEYE, Ksv, Osd, KavB LK UKMDaFDAEHRICDOWTERER: 2HL2EMRITE
T2k, WEhoRREHEBL TREA, MEAETBHILMARO 5N BH, TNITIIAT
KfPD, Ksv, Osd® & UKMDadrDKILERICIFAR(—ERONRBO 5N D, (LEHEMKIL, KsvdMEDY D LT
A Y4 h~LINEBE(SI02=55.6-64.8FEE%, K20=0.21-0.97E2%(LLTF, [EE| 2&)), OsdrEKH Y
YATA A h~RINEBE(SI02=60.7-66.2%, K20=0.08-0.97%), KaviZ&Hh 1 v LR ILIESE
(Si02=57.4-57.6%, K20= 0.42-0.43%), KDafFDKILBRKIZEHY D L~Fh) I LT YA h~FRILAE
B (Si02=59.8-63.7%, K20=0.75-1.15%)TH 5. ERDTHRD/\—H—BETIL, KsvizKPDDIEXZ
T=IU1EBUDO N LY RETRT. KDaFDKILEFIZKIPD (RT—I185&£02) & HEMRMBEEIEET .

4, ER
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ICANMWEL BB Z EICIA, N—H—BLEICBEVWTKsvEKPDDIBART—J1HELD ML Y RER

. 2D ENDS, KPPD (FICEART—Y 1) OBRIEFEFREDORREEIBVEEZLONS.
KfDallEEN2AERYASEERIE, BRIELAZIUFICHET Z2HEELH S, Osd, Ksv, KevDWLWFN DR

BELEAYHBEHIERERICE—BETHREDREEICIIES RN - /£,

5.5 3k
It 25(1999), 2)IUTTZE[A(2006), 3)NEDO, 4)EBE - ARBAE(2012), 5)5%AEBE - HEASH
(2008),

)N HEERI - $8AR%EZ(2011), 7)HHH - RS HE(1995)
F—U— K BELUAREEY. RELUSBELLENERY. RFESE

Keywords: Kamafusayama pyroclastic deposits, Kamafusayama debris avalanche deposit, Kashiasahidake
Volcano
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Paleostress analysis of dike swarms of the V2 arc magmatism in the
Oman Ophiolite
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The world largest and best preserved Oman Ophiolite provides the entire geological records of
intra-oceanic subduction zone formation and arc evolution. The fast-spread oceanic crust consisting of
98-96 Ma MORB-like basalt (V1) was followed by 96-94 Ma arc volcanism (V2) on a shallow dipping
subduction zone, most likely resulted from microplate rotation including the spreading axis [1-9]. The V2
volcanism was dominated by arc tholeiitic rocks and terminated with sporadic activities of low-silica
boninite. Through the V2 magmatism, the same source mantle shows progressive depletion by stepwise
melt extraction, as shown by the lower Nb/Ta ratios for the younger volcanic rocks (V2 boninite < V2
tholeiite < V1)[7]. The V2 arc tholeiitic and boninitic magmas were successfully modelled as the results of
progressive remelting of the V1 residual mantle promoted by the high-T hydrous fluid and sedimentary
melt liberated from the metamorphic sole as evidenced by the eHf(t) and Sr-Nd isotopic ratios of the
amphibolite and metachert in the sole and clinopyroxene separates from boninites [8,10].

Although volcanic stratigraphy and geochemical evolution of the V2 arc magmatism are well
constrained, the V2 magma plumbing system is poorly understood. The lower V2 tholeiitic strata are
widely distributed over 200 km, however, the upper boninitic rocks show only limited and sporadic
distribution with the largest exposure in the north between wadis Hatta and Ahin, where boninitic and
tholeiitic volcanic rocks are intimately associated with hypabyssal and plutonic equivalents, such as dikes,
gabbronorite and gabbros. In the north of Wadi Fizh, intense E-W-striking dike swarms that cross cut the
N-S-striking V1-stage sheeted dikes are considered to be the feeders of the V2 flows and pyroclastic rocks
and have emanated from diorite-gabbro-gabbronorite-ultramafic cumulate complex, which intruded into
and replaced the V1-stage layered gabbros, sheeted dikes and lavas. On the other hand, the V2 feeders in
the south of Wadi Fizh are N-S to NW-SE dikes and low-angle sheets, the latter of which locally form
intense swarms and were hence interpreted as cone sheets [12]. We investigated the distribution,
structure and lithology of the E-W-striking dike swarms to understand the paleostress field and genetic
relationships between the dike swarms and the V2 extrusive rocks and the plutonic equivalents. The dike
swarms strike mostly in two directions of WNW-ESE and E-W, and forms four dense clusters of dikes 3-4
km in width and every 5 km apart N-S. The most intense swarms consist of 100 % sheeted dikes that
appear between the lower plutonic bodies and the upper V2 strata. The paleostress analysis [12] of the
E-W dike swarms shows that each swarm of dikes is divided into a couple of group of dikes with different
paleostress orientations. All these dikes indicate vertical to steeply dipping maximum compressive stress
axis and high magmatic pressure exceeding the minimum compressive stress, indicating intrusions along
extensional shear fractures oblique to the minimum stress axis, as shown by the coexistence of dikes with
two different orientation.
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The magmatic processes of the latest eruption of Hakusan Volcano
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Low-frequency earthquakes were observed for the first time in 1999 at 37 km in depth beneath Hakusan
Volcano, which has 400 year-long cyclic activities for the last 1300 years. It is very likely that Hakusan
Volcano may have started the next active period. It is critical to understand the current status of the
magma reservoirs beneath Hakusan Volcano in order to anticipate the possible styles of the forthcoming
eruptions. For this purpose, | studied the latest volcanic products in 17th century of Hakusan Volcano to
understand the magmatic conditions.

Hakusan Volcano consists of 4 stratovolcanoes. The latest, Younger Hakusan Volcano began its activity at
ca 50 ka. A projectile in the south of the summit craters of the latest eruptions was chosen for detailed
analysis of the magmatic conditions.

Together with the disequilibirum phenocryst assemblage, phenocrystic hornblende is decomposed and
surrounded by clinopyroxene, orthopyroxene. Rims of orthopyroxene phenocrysts show a wide range,
while cores show bimodal compositions. The wide and disequilibrium mineral chemistry and textures,
combined with incompatible phenocryst assemblage, led us to conclude the mixing origin for the sample
with three magmas: basalt magma, andesite magma, and dacite magma. The plagioclase-hornblende
thermobarometry (Holland and Blundy, 1994) was applied to a zoned hornblende with plag inclusions
showed the increase in T from 800°C to 950°C without changing P, and then gradual increase in both T
and P to 1T000°C and 0.9 kb. The final T recorded by the groundmass cpx-opx pairs indicates 1250C.
The above T-P path suggests that the dacite magma was initially highly crystalline near the solidus at
800°C and 7-8 km in depth. The dacite magma was injected by the andesite magma that remelted and
remobilized the dacite, both of which were partially mixed together and started to ascend. At a depth of
~2.5 km, the basalt magma was injected into the ascended dacite magma batch and triggered the
eruption.

F—o—R:ALXL, v/~ 7O0vR, YIRS wREFEE HERES

Keywords: Hakusan Volcano, magmatic processes, magma mixing, reverse zoning, geothermometer
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Eruption history and magma plumbing system of Akanfuji in the
Me-akan volcano, eastern Hokkaido, Japan

Rk $i—'. FIMA FA°
*Eiichi Sato', Keiji Wada®

1. P RZREHEHERE. 2. LBERTKER)IR
1. Institute for Promotion of Higher Education, Kobe University, 2. Earth Science Laboratory, Hokkaido University of
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Akanfuiji, situated in the Me-akan volcano of Eastern Hokkaido, started its eruption ca. 2.1 ka, and its
activity continued for 1,100 years. During this period, 17 eruption deposits (Akf-1-Akf-17) can be
discerned. The mode of the eruptions of this volcano was mainly of the scoriaceous sub-plinian type. Lava
flows are often associated with the scoria eruption. The eruption history of Akanfuji is divided into five
stages. In the first stage (Akf-1), scoria fall with many lithic fragments was deposited from northeast to east
of the volcano. In the second stage (Akf-2-Akf-3), two larger eruptions occurred and coarse scoria falls
were deposited to the northeast. In the third stage (Akf-4-Akf-13), some eruptions occurred and the scoria
falls were dispersed in a northeast to southeast direction. This stage is characterized by the finding of
orthopyroxene in the deposits. In the forth stage (Akf-14-Akf-16), three larger eruptions occurred and
voluminous scoriae were deposited to northeast (Akf-14) and from southeast to south (Akf-15-Akf-16). In
the final stage (Akf-17), fine scoria fall was deposited from northeast to southeast. Akanfuji had erupted
basalts through its history. Two types of basalts (types | and Il) are recognized on the basis of phenocrysts
assemblage. Type | is orthopyroxene (opx) bearing olivine (ol)-crynopyroxene (cpx) basalt and Type Il is
cpx bearing ol-opx basalt. Both types show mineralogical evidences of magma mixing, which are reaction
products such as cpx overgrowth around opx phenocrysts, wide range of core compositions, and
coexistence of normaly and reversely zoned plagioclase, olivine, and pyroxenes. Zoning profiles of these
phenocrysts show timing of magma mixing. We can estimate the time from mixing of the basaltic magmas
to the eruption.

F—7—N: HAEE WEEL. YIVEREE
Keywords: Me-akan volcano, Akanfuji, Magma mixing
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Progress of magma mixing by analysis of heterogeneous fragments
from Rawan pyroclastic flow at 9 ka, Me-akan volcano, eastern
Hokkaido
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At Me-akan volcano, eastern Hokkaido, pyroclastic activity of plinian fall and pyroclastic flows including
pumice and scoria have occurred at 13000-12000 years ago, forming Nakamachineshiri crater with 1.1
km diameter (Wada, 1989). At about 9000 years ago, pyroclastic flow containing pumice, scoria and
heterogeneous juvenile ejecta such as banded pumice was flowed down along the Rawan river
southwestern of Nakamachineshiri crater. We call this Rawan pyroclastic flow. We analyzed the chemical
composition of groundmass glass and plagioclase phenocrysts and groundmass in two specimens of each
pumice, scoria and banded pumice in detail.

The groundmass composition of scoria shows SiO,=61-70wt.% and has fixed chemical trend, whereas
that of pumice concentrates to SiO,=77-79wt.%. The scoria part in the banded pumice varies from SiO,
=61-76wt.% and shows wide compositional range connecting with scoria and pumice compositions. The
pumice part in the banded pumice is slightly higher SiO, composition (78-80wt.%) than pumice fragment.
Plagioclase phenocryst of scoria and pumice shows almost the same bimodal An content distribution of
An58-60 peak and An72-92 wide peak. The lower An plagioclase phenocrysts of both scoria and pumice
show the same texture, but the high An plagioclase phenocrysts are different origin between scoria and
pumice; rapid crystrallization from mafic magma for scoria and long storage in magma chamber for
pumice.

These results suggest that each magma produced scoria or pumice was already mixed in the single or
plural magma chamber, and mafic magma produced scoria was injected into felsic magma produced
pumice to mingle and mix in the conduit. Diffusion rate of mafic magma is faster than that of felsic magma,
mixing proceeds inside of mafic magma incorporating felsic magma in central part in the conduit,
producing the banded pumice.

F—T7— N : HRAEE YITRE. BRER
Keywords: Me-akan volcano, magma mixing, banded pumice
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Petrology of Takikawa monogenetic volcano group and Shokanbetsu
volcano: Temporal and spatial variation of magma at the arc-arc
junction
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AL E AL EESRE, FEMERILEARNMOKEEEEICMAEL, FBIIBERALE (TMV) &, 28
BUAILEE, AILLlTy TRILEWSTZERKILANSERINS.

INSDKIIEH-ZEARFHA S BHIHASEICH T TEEL, 170FF/IHSIENLFESIXELELTWS
(RIS, 1993) . TMVIEE)IIAILtig DR REE, FBIIBMEADICHHEL, FEAERREDRER, &
Ik, BERTHD. EFFAMLEEEIIXKLMIEERICAE S 2EHNLEDESTHY, FILKRE~RILUE
DBRERDBRD. ALy TRILETE) ISR ICAET 2ERNLET, EICRILEDRERI SR
%.

At D KILEICEET 2L, Oba (1972) L UHIIIS (1993) IC&>TTMV - 2EFINLEDOLRR
BOLAEFERZMEMRAWTA, NKS (1987) SLUHIIL (1993) IZ& > TEERANILEE - TMVOK-AriE
KO ZNFNITbObNTWS. £, EKS (2000) IFZ2EFIXLEDS 5—HOLETE, HETHEA
BHT, Sr- NdRALALESHTEIT>TWS. LHL, TMV - 2ENLBEOLEHMETHEN, F1LETEREA
&, BERIELIEIEE A EBRLHIITA > TLAL,

AU ICITBERANILEEDN A SN DD, THIEEEEROILKICHEIBERISABO T TERINEE X
S5hTw? (FB)Il5, 1993) . FKihigo XLEDOHBKIEZHFBOEEHHIE, TEIM-RILEEANSEED
BEPHE~EFHRBOT ITERNOBEEELARMLTWVWE EEZ LN, BISEHOT I NV R %%
ZDBICEELRFNFEEEZ DS, LHLADS, RRRO®E Y AHIHICH 1+ 5 AILE DO HBR(L SR EIE—
MUMESNCAR->THELY, SEMBMEEHFZFYITHOATULARWL. BAIC, ThERELMNITEENTE
B DERENS L OCHKIEZHAREITO>TWS. TNETTMVD S B51705K, E2EFANLEDS bES
£, By, MEO3KUTHYTY VI %ET->TERL, SEIEINLOHABD, RAEMBICL2E5702EHE
XRFICL 2 LEERD - MEBTLHRERICDOVWTHRET 3.

TMVDIFEAEIIRRARREZSEFRVERNBANALARLIRAETHY, HREIZS 15v0l.% & EIA
{, BREARRKREEFN AV LEH 2. FNICRRENS, RAER BERMAREZECRIUEEEET
3. MEERLEDOLESE THRTL BAZBRENAONS. ERO/AIBAEMEARILEIIKRARY (T
ORERAWESE, Y71y 74V 07)b—rarvai{88L, YI/TEEHIWIALEROEHEEAETS. T
HMOAREENMALABLREITHMB LEETORELAFMRANS, BfEROIO0F 23 OB AEE
B, BERNEBEMEANALARLRAET, MELFEBFTORELLARAHS SHREBEZLI<CIET
3. BMETRAESEEREONIALAGLRELNAON, MEBVARASUAUMNIERNEAHROEHES
5.

AFEORSELREIE. EFNANUBETIIRERETREN ERIFEVEREE R L. LEBEHEV
Rb/Zr, Ba/Zrtk, 1&WNb/ZrtbE £ 2, ZHICH L TTMVIRBIEEE THREDERIBEN L. £KE LT
MK LRb/Zr, Ba/Zrkt, mWNb/Zrtb RS, IhoAXMBOLHE Itkc MRERETRLETT D
5, TOEKERIDOMET I/ TORROEERTIRELZZEIITEY, BHOSHAMEST I/ T ICHE
TE2HEDEEZILND. 2BEHIETMVORREDHEKREICEE T 5 &, AIEIFEND/Zrds L UEBa/Zrtb v 5
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EMEREMNLR, TMVIZEND/ZrE & OMEBa/Zrib A S BIBRALEEICEWEEZ LD EEASNS. Th
SDNZE[AFIFBRRANLERLE LIBARREEELZTL, ZREHIIS (1993) ORLY ) AEEH
EZEEAHEUTVS. ThIEHMETTITERRDOT Y MUICE T 2EB2ABEDEP < Y MUK O S
ERBBLTWSEA2E LAWY, WINEEERANLERLETET) 2 —LRNFELEEVWSHIIS
(1993) DEFIVEFBELRWL. DI E%RETL. TORRAEZRERT 2701, HLETRPRMAE
7 EDMIILZENT — S ME LB ET > TP FETH S,
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©2017. Japan Geoscience Union. All Right Reserved. - SVC50-P12 -



SVC50-P13 JpGU-AGU Joint Meeting 2017

EEREBES IR, 17X T KILOFRE &TEENER
Formation history and active age of lwaonupuri Volcano of Niseko
volcanic group,southwestern Hokkaido,Japan
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—tEa kLB, EEEEANUMIEOILIRICAIEY 2R E25km, BMAL15kmICE KU, 10LLEDRKE X
WPAB R—LDORZFEOLNLETHS. INEFTCOZEIXLEDOHMBEZNAZIE, K - HW
(1955) I & B2EERATICIAEY, A5 (1960) % NEDO (1986, 1987) IC&WiThhTWwa., ThdD
RIS ZOENERNINI60FERICIERBL, AIORALHFLWVWAILEETR L AN SREX TEEN
ML TWBZENBESMAR -, HECESEHOEENS, 174X T KUK, —EaXKLEDHRT
HERHEFLVNINEFEE S NS, BEF (2003) IC&2T, 17X TVEBREEZONDZ T ISHARHE
h, ZOERE L THE000EFEFD "CERMBMARES N, LALAAS, BE (2003) TIEBESnE™
CEREICDVWTDEHEEIEVC EA2EHELTEY, FAZOEBXOBIAPKHRBEAOICDODWTIKEASH,HICE
NTVWARWL, ZZTHEAK,ZEIXUDORFICTKHHOBINEEER EFKAZHEOSMNMITEIIEEEMNE L
T, WEZHMREZEDTVS.

INETRATVAXITYEZRNITYDOEAD, ZEIAXKNUBEETRELHLVILAE LTIRAONZZ &
Ehote. 4A7FXTYVRKURVCZ NI T KILEERT 2501, H&E LTRER, 28R, fAER
LUK ASORINETHD. TNICMATA 74X T)XNUOERIFHEE LTARARESEFHRV
N, ZhXTYRLOZL DERIZARGHSEE2SD. £/, 282EMTIE, BALUEFN—H—BETE
CDTHRTENETFNHOHEBELERLTWEIETRFTES. MEDOEHPODOMEREL, HERRS
SFUOBEEHMEND, MBEIFMILANLE LTELBRETHS. o> TERHFERTIE, =M T KILE
HRISEEILIZADAXTYAKLDOAE, —EIXKLOEHOEEHEE L TERYIED.

A7FXTY KL (B&E1,116m) &, — I XUBREICAEL, = b XTY ALESR, ZORMICH
BRI N/ EHN350m, BEEBERN2kmT, ABEPERDOBRE R—LBLWAENSEBRINZ KNUTH
3. MUEOBEAICIE, BERH800M®DA 74X T RKOKBREADHY, ZFOESICIZERKIkmDA 74
X7)RAONEOLTWS. ZOXKORBICIENA DA X T ERIENDZNBEDARE R—LHDIFEHRINTS
YW, TNEE>T, KATAIXT) EHIENZILEDATERINTWS. THOAS N—»L & ILTEERHA S RANIC
NMITOEBRDBEISTERINTWS., 52, ABERAOAREDEHD/NKONKLELIHICEED S
nad., 4A7FXT)RUICDOWTIE, HBREKREEARN, BEPOLDOEVH,S, O T7FX T KAOKE
BHQONMNMIAXTVARER—LQOKRA TAXTY FEHBER—LOKA VA XT) LEAEEOI 74X T
JKESEANNREEDEDONDI=Y MRS TE 3.

RUDEETH D, 41 74X T)RKRKOKBEREEKR LEHNE, FITRKEIEADOLHBEY, ZORIE
RORBERICHRTLUBERNEXNICIVEERZTER L, 0B THMHBIICAKRERNIREELL. ZOEXICH
ST 7 7HEE (2003) TRHELAENSIW-1775THD. DT I7I7ERAGSEAICEAN > TEES LY
BRYORBRIERL, 174X T)RAOXBEICRETE S, SAEAFHAICEREFEML, KBERPDxRIE
ABH 51329480 cal. yBP, ¥ 7 SETRDLTIEN 51210910 cal.yBPD *"CERNBONT=. £>TAT7A4XT
) RILDEENRIIRIZHNIS00FERMTH D ENAL NI >, ZDEIK, BER—LDOEKRPASRH &R
DRLILAABRR L. Th5DWLEICIEZ K DEBERAOSTERINTEY, KBESEAPLT I KEIEX
REBWITLTHERELEZEEZAONS. BREINARBOT I IEXIEL, WWESHIMSKA 74X T LERE
HORHTH BN, KESEXIZFDEERELTVWETREMEIEWV. ERICEERERE COERAMREE
DERE L Tmodern& WS REERVEERIAE LN, SOOFAETIEIEWEADFHERIFIBASNICTE
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Reexamination of late Pleistocene tephras of Shikotsu-Toya Volcanic
Field
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S-AERALMIE I, FEMERIEARMOSAHICABELTSY, ARANTT - Vv 953HILTS - X
BANTZD3DDHILT ZDIFDN, KFEERBALTH ZERmALPEET Z2RNANURENFEEL TV
3. AMHOT 7 SBFICET IHRIEHIHASITHONATEY, TEHERFNERE NUH S A PHELID
BIFEICLZ2TI750RE, RNMRKRFENE - BFRRAMAER T —  EMERAITZ2RA L EAER
DHEEICEL Y, #130kah 5EERAIL, #90kan 5o v 4 F KL, H60kahLZH AU EREBAEIEY
BLTWEEEZLNTWS (B5H, 1959; HERHIFH, 1980; FE - £k, 1980; LLB%, 1994; ki h,
1995; &% R, 1998; Machida, 1999; BTH - ##, 2003; &#IZ H, 200474 ). LA LAD L, RBELZT T
SEBFIX1990FRICHEIINTHD, FEAEETRINSZZEARCBAEICE>TVWS. FERZATIEDTR
MDEMLEICEY ASREREBWAET 7 SORAEIEEL Thhd &5 ICA Y (Kutterolf et al., 2007;
Hasegawa and Nakagawa, 2016; Razzhigaeva et al., 20167 &), F/=ERXILPRBXNLICETZT 7 5H
TUICE YR NKILDS0KatBICIZBZE Z RO T W Z EDBES MR > TE L (R)INED, 2011; Uesawa et al.,
2016).

ZIT, XP-PARMAUMFEDOT 7 SBF %= SEMICER T 570, XHHOB~RAIKG65 kmEX TOLE
BICBWTHRBAEETI & & HIC, XHHILT FHREXKELY(Spfa-1, Spfl)ICE < B 2 Hils TIEERK
265 E - ER2TEEICHR—Y VY IREBEET o (XHHMRA10 kmB L U25 kmitiR). S SHICKFTDOHR—Y)
YO AT (XXMM A10 km), FFERERMARAOR—Y > 7 A7 (XEHRRER25 km)IZDWTHEAEDHLET
BR . -EHETO. TI7SOAEICH--> T, XH-FEERNILMIEDEE (Spfa-1 & Spfl, Kt-1, Ssfa &
Ssfl, Toya)& DEBFEFREHFEBHIFH(1980), LUEK(1994)4E & LLBMETL, S SICREEAENEHEH
A EAVWTHRIBEALGEETHRERLAZT 72 EDORAE.RIT> . D& ICXG-RAR|ALMIEDOT 7 58
FEBERETLLEZ S, AMETIEILRCEE2TBOT 7 IHERBRIN, DI BD6EBICDWTIFRERETSH
SNTWERD T I7 5 THHAREMENBVT &, ZOFERRRXILDEXGBERDREREDS0kadr 5
120ka, ERMILE L7 MILA50-60kah 580katEE TH#lZ Z & ABES M o 7.

AARICEE L TAUE L-XG- AR AL OXLEDK-ArER E, SEBRLMIR T 7 IEBFD
5, KO KILFESILUTOLIICEFEH LN, XH-FHRALMEETIE, PHHEFHLISHEVW ZZLEE
DXILEENH0.6-0.5Mall iR T L, ZDENA0EFEBOKRIEEZRT, 130kallAZFRAIL, 120kallRAIX
ILAIE X & BA. 110kalC iXEERAILUTVEI=7TORBEEREEANEE /2. TORFIHIIRA~BEL, 25
FREDORKIEEHDRE, 7v 4 ZKUMKI0kall, ZHAIUA8SkallEXERREBLRZ. CORFHHICI Y YT X
ILTIZVEI=6T2EDEANIBEFR L& EZ ONS. F/75katBICIK, - RERA LMD S TFER AL
HIEKZIRDH TV, 60kallfElE o v 4 Z K - ZHXKUNFEBOFOE AV, 45kallid sy ¥ ZKIUT
VEI=6, X#AXIUTIZVEI=7TDBXDIERWVNTRE L. TORIFERMUERARANTS - XHALTSD
BANTSKUDFEHIFRICRYBEICE>TWS., ZDOLDIC, ZF-RRALMIETIZ. HAEREDK
1EHA% 13 X A T130-110ka, 95-75ka, 60-45kals K IRENHDER BB H > = ENREBINT.
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Eruption history of pre-Goshikidake, Zao volcano
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XLC®HIC

BEALIRILBRANLZOY MIAEBT 2M1005FRINSFBZKRITTVWEEANUTH D, mHTHIZH
35RFRIDEDEERH AN T SHRICIEE 27, TOHRDOEFOWLETH 2 ABEIEH2TERHNSFEBL
TEICE > THERINALEEHNTTI0m, ERNSSOMDAXBETH D, FIRICERN3I60mD KO OEE
=R Y 5, HEOERAICEBERATOIBAOBARDOND, KIUBFFHNAMRICL>T, IHXANS
EEADOXODBEIMNBO0FRIEEAONT WS, ABEZENT 2 ABENBEHEIE. KR —JHEY
PENICHESBETKERHEBEY Z EHE LTWS, HSO0FRILABEDEENIL, KEKEXNIZHAEY., YITEX
ICRITTR2EVWO B EZRYRTI I ENMRESNTWVWS, SEIE. H2TFE~800FFINIHXONLHEELZLE
NEEEMICERELN T TR EZT oD THRRERET 5,

FEEIRXLUGE

HIIMRICE > T, ABEARERIFERNFEENS5DDUNtICPFEINTWS, 2T ~800FRIDES
[Funit1 "3ICHEE T 5, ZNolE. ILEDILER. RER. mEt. HEORBEICEHLTWS, AFRT
&, unitl " 3DEEMTHER I N2 ILEFEZRABEIBALAERT, SEIF. BHRKII RO REFLABEDRE
MEXRE LT, unit] 30OBEHEYOXUMEZNREHZEL ML, EEELEZEIC, ABEEHXALED
FREICDOWTHRE 2R A7,

unit1

unitl A BERXILGOREREENT 5. AEEILTED SEAKIB00mMRICH W THI0ER ICHER
L. mRANOOMMRICEWTHISERMRICIENT 5, MEEIXFRAN20mTH %, unitl i FEHEOELL
Slayer1~7129F 5N 3, layerl, 213 KLUEEIKE T, BEEIFMEIENMUKT, KUBITZEENEATL
%, 1E2TIIBRANENR S, layer3, 5. 7TEEZHDEENLRZ2HNBRENFKEL. RRXEELGENHFHMT
HIRBELRDOONIEBEEYTH D, BRITFIESICEETFND, HBEN3TIHIKETS, 7TEREBETH
%, layerd, 6ITRIKABE T, BEOFREBE~KEBORD) 7OEZREDKIUKIIEDTWNDS, EBOHIC
MAMABEEZHR L TVWBEDNRHLNS,

unit2

unit2iF A BEEILTEN 5mAK500m (HXODEAHI100m) THI0EMICERT 5, mRAHFEICH
Mo>THY EA>TWS, unit2idlayerl ~4IZ2 7 5N 3, MEEIIZRAK20mMTH S, layerl. 4IIKEHEE
HNREEL., RRXBELAEIFHNTH I/ BELRDOONIEENTHS, BEIKBE~KBBEDAXLUKT, R
JYT7EXUEPKLERNEETZ2BEROONS, layer2id 20 ) 7EXILEP KLERNSEETZT7 S
OXL—KTH?2, layer3lZZ I FNRELLRIKED O D, THITEBE, LEBIZABTHZ, BE~AE
ICEB LK E FESICED, MNSVWRIOYTEHEENMIRDLNS,

unit3

unit3lX A BEILTEN 5 AH500m (IHAXODEAHKT00m) THI0OEMICEMT %, MRAAMEICH
Mo THEHYEA>TWS, BEIFEARTH20mTH S, unit3idlayer1 ~7ICD 1 513, layerl, 3. 5IEKE
THIBEDRIRETH, NSWRA)TELESE, layer2, 4IIKEHEENFEEZEL. RREBELD D
HTHIBEEROOLNIEHY TH S, BERFBE~FTBEDOKNIUKTH D, KUERPCNLEIEET S
BtiRoHoN 5, layer6ld, BRI TROON, EESRABRAANA > THIET 5, ~2mOR ) 7EXILED
BELTWAEETRO) 7HEYM THD, HEIIRAEOMANY TH S, Layer7ilayerl, 3. 5K
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layer2, 4&RHRDEREIT.

RAKRADHEBDOH#E

FEROBREREZEIZT S &, unitlDlayerl, 2. 3. unit2?Dlayer3. unit3®Mlayerl, 3. 5IXKESKIE
X, unitl®layerd4, 5. 6. 7. unit2M1, 4, unit3Dlayer2, 4 &< 7 vKEKIER. unit3Dlayer 71 £
DWEE N, unit2Dlayre2lE 7L A/ RITEWIE X, unit3Dlayer6ldEICR Y PEXICEIZEDEZEZ LN
%, 2B, unilDlayerl, 2LUADKEREXIEL, —BI I YDEEIH > A EMEIH S,

LED#ERELZEHZE. unitl DFBOIHIIKERERE TR E LELFBTHY., TOR, YT IKES
BANEEERE LEBBICBITLEEEZOND, 2L, YITKEKIENICBITETIIFTSRIIZHN
HolEEZBND, unit2OFEHTIE, TIOTKEIBANMEY RENZODVKRELRR/FETHS, LHL. &
EEICIE. A/ RICEUT 2EAEKEZTIEK (DEXIIESEHY) PRELELEEZSNS, unit3T
&, KEKEADLT I IKEKEXCRTTZEHNMRYIRL, KBICEICZRAY7ERETZR MOVAR
DXAENERELEEEZIOND,

KODHKEIZOWT

EEYOER. EMEZEA—BEMTHIESDENHI-ODMEILTERVD, ZThICEDCEIABXKOLY PP
RAICKHEBEINEELAETEELH D, unit2E3IEBAEB> TW EIHKOANMRRETH > -2 &hbh b, At
EDHZE. EBIHEORBE & HICEHAOIEBEMICEAICE S TEEZ LIS,

F—— K REKL AEE BES AR — T EEY
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Glaciovolcanic and magmatic evolution of Ruapehu volcano, New
Zealand

*Chris Conway1, Colin Wilson?, John Gamble?, Graham Leonard®, Dougal Townsend®

1. National Museum of Nature and Science, 2. Victoria University of Wellington, 3. GNS Science

Chronostratigraphic studies of continental arc stratovolcanoes reveal the timing and types of past eruptive
behaviour and are therefore crucial for constraining magma evolution models as well as the future
eruption potential in these active settings. Such studies can be complicated by complex stratigraphic
relationships caused by glaciovolcanism (eruptions in the presence of ice), glacial erosion and sector
collapse for edifices that have been glaciated. These issues are relevant to the numerous high-altitude
cones that define Earth’ s continental volcanic arcs. A key example of this is Ruapehu, which is an active
andesite-dacite stratovolcano located at the southern end of the Taupo Volcanic Zone, New Zealand. The
growth of the Ruapehu edifice has occurred throughout coeval eruptive and glacial histories since “200
ka. Here, new high-precision “OAr/*°Ar ages and whole-rock major and trace element data for Ruapehu
lava flows are integrated with geological mapping and glacier reconstructions. The data provide a
high-resolution chronostratigraphic and geochemical framework for investigating processes of
ice-marginal lava flow emplacement and magma generation. In particular, the following concepts are
addressed in this study: (1) the potential for ice-bounded lava flows to provide paleoclimate information;
(2) the role of deglaciation in triggering Holocene sector collapses; (3) the variable extent of crustal
assimilation in andesite-dacite magma genesis during the lifetime of a stratovolcano.

Keywords: lava-ice interaction, andesite petrogenesis, Ruapehu volcano
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Formation process of plagioclase aggregates of the 1991-1995
eruption at Unzen
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We conduct the petrographical description, the textual analysis including crystal size distribution (CSD)
analyses and chemical analyses for plagioclase phenocrysts which show frequently the aggregate texture
in volcanic rocks of the eruption. In this study, to know the basic information before discussing the
magmatic system of the 1991-1995 eruption at Unzen, we focus on plagioclase aggregates and their
formation process. Plagioclase phenocrysts can be classified into two types on the basis of textural
observation using optical microscopes. Type S phenocrysts exist as a Solo crystal without forming
aggregates. Type A phenocrysts have the Aggregate texture in which a phenocryst recognized in hand
specimen consists of two to several single crystals. The dusty zone can be found in both types. We
conduct CSD analyses for type S, type A and component crystals of type A (type Acomp). We conduct
Results from CSD analyses show that CSD

plots of all types follow the exponential distributions. It is remarkable that CSD plots of type S have

chemical analyses for cores and rims of type S and type A

comp”

steeper slopes and smaller maximum crystal sizes than those of type AComp have. Results from chemical
analyses also show the difference in core Anorthite (An) contents; type S has broader range (around An
35-60) than type A has (around An 40-55). These results suggest the difference in a magmatic system

where each type of plagioclase phenocrysts has crystallized. We propose two models that can explain the

comp

characteristics of CSD plots and core An content of the plagioclase phenocrysts; the coalescence model
and the separation model. Assuming the coalescence model, we suggest that nucleation rate has
increased at a certain time and aggregations have occurred at a certain time interval. On the other hand,
assuming the separation model, we suggest that the injection of a high-temperature mafic magma
including high-An solo crystals has melted country rocks including plagioclase with core An 40-55. We
also suggest that fragments separated from country rocks have assimilated with the mafic magma.
Because the slight differences in the CSD trends and the compositional ranges between type Sand A |,
which has been detected in this preliminary analysis, may be an important clue to discriminate which
process is realistic, we will have to conduct more comprehensive and detail analysis including correlations

between size and compositions, trace element compositions, etc.

F—T7— N &Y X 0h BRA. &R ElE
Keywords: Crystal size distribution, Plagioclase, Aggregate, Mt. Unzen
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Modeling the chemical evolution of open-system magma chambers
using the principles of heat and mass transfer and thermodynamics

*TER SEE]

*Koshi Nishimura'
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1. Toyo Univ.

A model of the chemical evolution of open-system magma chambers has been developed using the
principles of heat and mass transfer, and thermodynamics. Generally speaking, thermal Rayleigh numbers
for high-temperature, crystal-poor magma chambers are very large, resulting in vigorous thermal
convection (Martin et al., 1987). However, convection is suppressed following “50% crystallization
because of the formation of an interlocking framework of crystals. This study focuses on the earlier
convection stage of sheet-like magma chambers, prior to significant crystallization.

The model incorporates the effects of concurrent magma influx (recharge or mixing), roof-rock
assimilation, magma extraction, and fractional crystallization. Magma influx affects magma composition
and temperature, while the rate of roof-rock assimilation is controlled by convective heat flux from the
magma and the effective fusion temperature of the roof rock (Huppert and Sparks, 1988; Koyaguchi and
Kaneko, 1999). Crystal settling occurs at the floor of the magma chamber (Martin and Nokes, 1988).
Equilibrium phase relations and the partitioning of major elements between mineral phases and
coexisting liquid are calculated thermodynamically using the rhyolite-MELTS algorithm (Gualda et al.,
2012). Trace element and isotopic variations of the magma are calculated using open-system chemical
mass balance equations (Nishimura, 2012).

The model quantifies the evolution paths of major and trace elements, and isotopes within crystals, liquid,
magma, and crystal rims. Of note, it also shows that the rate of magma influx strongly affects crystal
core-to-rim profiles of trace-element concentrations and isotopic ratios.

F—O—RN:TTTBIY, MRKEFETIV, BYEHRE
Keywords: magma chamber, geochemical model, heat and mass transfer
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Magmatic plumbing system of a complex ocean island volcano,
Ascension Island, south Atlantic
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Ascension Island, 7°56’ S, is an isolated composite volcano in the south Atlantic, lying 90km west of the
Mid Atlantic Ridge. Even though Ascension Island is small —only 12 km in subaerial diameter it has
produced a wide variety of eruptive products in its 1-million-year subaerial eruptive history. Volcanic rock
compositions range from basalt to rhyolite, following a silica-undersaturated subalkaline evolutionary
trend. Yet, while a huge variation in magmatic compositions have been erupted across a limited spatial
extent, there is little evidence for magma mixing preserved in erupted deposits.

Here we present extensive whole rock XRF data coupled with EPMA and LA-ICPMS analyses of glass and
crystals of samples which span the entire range in compositions erupted throughout Ascension Island’ s
subaerial history. These new geochemical data are coupled with detailed field observations and targeted
“OAr/*°Ar dating, which reveal more than 70 explosive pumice-producing eruptions, and more than 40
mafic effusive eruptions have occurred in the last 1-million years. We use these data to construct a robust
volcanic history for Ascension Island, including dating its most recent activity, and build a detailed
petrological model for the magmatic plumbing system underlying Ascension. These data highlight the role
of fractional crystallisation in the production of the range of magmatic compositions found on Ascension
Island, and reveals the closed-system nature of the magmatic plumbing system, unlike many other ocean
islands, such as Tenerife or Iceland. SIMS-measurements of volatiles in melt inclusions in two zoned fall
deposits appear to show this closed-system evolution occurs at depths between 7 and 11 km, i.e. the
lower crust. The closed-system and relatively deep nature of magmatic evolution, and the relatively small
volumes erupted in single events means that any explosive future activity is unlikely to preceded by
significant precursory signals.

Keywords: Ocean Island Volcanism, Magmatic evolution, Crustal Structure
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Raman spectroscopy applied to reveal the oxidation state of the
“Red” obsidian from Shirataki, Hokkaido, Japan
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AFEDOEMIE. SYUaNEEAVEBREITICEY “FUVWEER” ORYISEELSNMNITSZIETH
%, BIEREIE. BMET I IINERRE - FFBERNICEALEBRICER SN 2R2EBOAZRAEREATH S, 1t
BERRITAEMIBORAILTIE, FEOREREZET IREAAENB L Z2200F/NICEH Lz, RIER
PR RBER G, —BBICIEIZENZBNLHST I VBRIEYDEROFBRIEEBIREhTWS, EMEMLER
BRIFREBEBIETEVDEDN, ZZTHELAZDIE. BIEBOKRBOEREINHE—TIEA<, MBROL DI
BoRRIBEY. ALY JICEVWEBDIGENFETEZIETHD, TOLIBREDEWVE, ITINAZTE
F2FTICRRYT 2. YU/ YHOERMEMEOKLEBERE (RAXEE) OBWICK>TY I/ YORRE - Bk
AT TDHEELOLNS (HlZIEFurukawa et al,, 2010) . LA LAD S, BEFASORARBIER
BT -O0MERENRBERIETTDICEELNATULRY,

AFETIE. BOED QABESZEAOICSINIHFIVREHYI /7054 hDVWT, MERZEHEEB
VHY—FAEOBASHAMHEL —H - UL RE (NRS-7100) #FAL. BEHZIT U OHI A
To7. DHTIES14nmL—H¥—%EHVWTITo/, ZORBR. “KV RBEARY “B2W REAHT2EEOD
IRIVARY MNLVERDBZENTE, referenceE DUEBNSITXIA4 NRUATYA NERESI N, B85
NEIRYARI MLRTHEBONRY =2 s, BOERZREANEANDRICEIRLZRAZBRICOWVWTE
B R

F—T— K :RBA. SYUoNk MBS BE
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Petrographic description and density analysis of fall deposit by the
May 18, 1980, eruption of Mount St. Helens.
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The May 18, 1980, eruption of Mount St. Helens, Washington, erupted white pumices that have the same
composition from 08:32 to 18:15 LT. Characteristics of eruption of Mount St. Helens are represented by
the dramatic land slide and subsequent plinian eruptions. Phenocrysts and pheno-bubble textures of fall
deposits record state in the conduit just before the plinian eruptions. In this study, correlations between
texture of fall deposit and time evolution of eruption are examined. Samples of this study were taken from
fall deposits divided into seven layers with 2 cm in thickness. The uppermost layer is referred to as layer 1,
layers below are identified by following sequential integers. Measurement of bulk density and description
of texture were carried out for white pumices with 87 16mm in radius in each layer. Bulk density was
calculated on the basis of bulk volume by 3D image. Thin sections were made for white pumices with the
average in mass, bulk volume and bulk density in each layer and the maximum and minimum bulk density
in layer 1. Measured bulk density ranges 0.49571.01g/cm?3. Statistical made of bulk density is
0.770.8g/cm?3in the intermediate bin for layer 1 and 2, whereas that is in the smallest bin 0.570.6g/cm?
and the abundance of pumices monotonically decrease with bulk density for layer 3 and 4. Layers 1 and
2, as well as layers 3 and 4 resemble in bulk density distribution and petrographic texture. Specifically in
the petrographic texture, there are more phenol-bubbles for layer 3 and 4. The maximum and minimum
bulk densities in layer 3 are 0.888g/cm? and 0.505g/cm?, respectively. From backscattered electron
images, pumices samples with minimum density include more coalesced bubble than those with
maximum one. If we assume the inverse relationship between eruption intensity and pumice bulk density,
we can suggest that pumices with the smallest bulk density in layer 4 may be eruption products when the
plinian column grew up to the maximum height. We should confirm the trend in texture of pumices by
more detail analysis for sufficient numbers of pumices samples with different bulk densities in each layer
including bubble size distribution measurement and chemical analysis microlites. Furthermore, from BSD
data we should calculate the average bubble nucleation rate and growth rate to infer how bubbles were
formed, in addition to the estimation of buoyancy state of the conduit prior to eruptions by pheno-bubble
abundance.

F—O—R:FEE, TV =—REXK BE, 7z /1T
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Textural analysis of Blast deposits from the May 18, 1980, eruption of
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On 18 May 1980 at 08:32 LT, the northern flank of Mount St. Helens (in southern Washington State, USA)
collapsed by an M5 earthquake. The landslide caused a giant lateral “Blast” originating from
cryptodome. Hoblitt and Harmon (1993) reported two juvenile rock types - gray dacite and black dacite -
that are derived from the same cryptodome magma. They are different in bulk density, but their textures
have not been analyzed in details. In the present study, therefore, we carry out the textural analysis of two
cryptodome dacite - gray dacite and black dacite -, and discuss processes that may have generated two
different types of products.

Samples were taken from five layers of deposits at two sites ~-STOP 6 and STOP 7-. STOP 7 is 45°
clockwise from north about 5 km from the vent. STOP 6 is 70° clockwise from north about 10 km from the
vent. Samples from three layers, “upper” , “middle” , and “lower” were taken at STOP 6. Samples
from two layers “upper” and “lower” were taken at STOP 7. We made a following analysis. (1) Grain
size analysis, (2) Component analysis (8-16 mm), (3) Bulk density (8-16 mm), (4) Texture analysis (void
and crystal). In analysis of grain size distribution, we sieved the five samples by 2°® mm metal mesh sieve
(¢=2,1,0,-1,-2,-3 -4 -5). As the result, it is found that the average grain size of STOP 6 is larger than
STOP 7. On the basis of color and vesicularity of grains, we classified each 8-16mm samples into four
types ( “gray dacite” , “black dacite” “lithic” , and “others” ). As the result, it is found that gray
dacite and black dacite occupy 70-80 % in volume at each layer. Also, deposit at STOP 7 include more
black dacite than at STOP 6. We measured bulk volume of all particles of gray and black dacites with 8-16
mm at each sites by the 3D scanner, and calculated bulk density. As the result, the density of juvenile
dacites shows clear bimodal distribution, with peaks at 1.9 gem™ (gray dacite) and 2.3 gcm™ (black
dacite). We observed the texture (void and crystal) of 8-16 mm gray and black dacite particles that
represent each layer by reflection microscope and SEM. As the result, although both of them has
microlites (small crystals of T w-30 wm) in groundmass, they have quite different textural characteristics
as follows: Gray dacites show uniform distribution of rounded vesicles with various sizes (1 w-200 wm)
whereas black dacites show remarkable heterogeneity in vesicle abundance and morphology, that is
void-free regions and void-rich regions consisting of angular voids (0.1-1 mm) surrounded by microlites. In
addition, in black dacites cracks develop connecting the void-rich regions regardless of presence of
phenocryst and groundmass.

From results of the textural study, we speculate that gray dacites had experienced decompression
vesiculation, whereas, black dacites had experienced vesiculation by cooling crystallization before the
sadden decompression. We suggest that, a first rising magmas corresponding to black dacites had been
cooled and crystallization-induced vesiculation at the location close to the surface, and a magmas
beneath the cooled magma in cryptodome, corresponding to gray dacites, had preserved relatively large
amount of volatile component. Thus, the landslide made cracks in the black dacite magmas by brittle
fracturing and bubbles in the gray dacite magmas by vesiculation. Such differences in volatile contents
and history in vesiculation and crystallization result in the textural difference revealed by this study.
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