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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

TR ES'. A {223, Tatiana Churikova®. Boris Gordeychik®, FIR 8% & &2 HR &%

1T o 1,2
=t

1,23

*Tatsuji Nishizawa1, Hitomi Nakamura'??3, Tatiana Churikova®, Boris Gordeychik5, Osamu

Ishizuka®, Qing Changz, Atsushi Nakao', Hikaru lwamori'?

1. RRIFRAFMIKRENFER, 2. BFMAREREHIKNBYEBRREARS T, 3. FEIERZREREFERMAR
U — 4 QVTRETATI-BRIEPXLMERRAN, 5. O TRZT HT I —RRILYEMRA. 6. EXHBEH
REthERERE 4 —

1. Department of Earth and Planetary Sciences, Tokyo Institute of Technology, 2. Depertment of Solid Earth
Geochemistry, Japan Agency for Marine-Earth Science and Technology, 3. Chiba Institute of Technology, ORCeNG, 4.
Institute of Volcanology and Seismology, FED, RAS, 5. Institute of Experimental Mineralogy, RAS, 6. Institute of
Geoscience and Geoinfomation, Geological Survery of Japan, AIST

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
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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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6)Greeley,G(1971):The Moon 3(1971)pp289-314
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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
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+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
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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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B RIS XD RHEA TR~ DBl

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®

1. EERMHRAMRM JEE - ANLFREMM. 2. BEAFAEREZMA B ALRZIFIHIKRE & X7 LR EHE
EE

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

©2017. Japan Geoscience Union. All Right Reserved. - SVC50-16 -



SVC50-17 JpGU-AGU Joint Meeting 2017

B KERERMEHS S CENICHE OB TNLUKRDER - WICEYT 2 5H
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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

©2017. Japan Geoscience Union. All Right Reserved. - SVC50-18 -



SVC50-18 JpGU-AGU Joint Meeting 2017

1E@IC 1R BEAMBIFZ DB ) & L TERLEEDTH 3.

F—7— R KR 2. BHE. AR, /\F. &4
Keywords: Pyroclastic flow, Distribution, Eruptive Volume, Ito, Hatchnohe, Aso4
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