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Precursory eruption for a large ignimbrite eruption; example of Osumi pumice fall deposit
from Aira caldera

TFRIER ™, B EGKk2
GESHI, Nobud* ; MIYABUCHI, Yasuo?

VRERSWE  TEMTE - ALIEZEERET, 2 BEACK G AR
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TIVT MR & ZUSHE S KIFBIFER ORI, ZNICE S RIEREIGAREZ > T\ 5. AiRECBRRICE I %<
TR IO OWTEZ ET25 L, FOMES IO ORKHOMIERENEC 2. GERAIVT I Hh 5 29calBP
WCHAE U Te KREIREE AL, TN SRS DO KR 278 > Te AFKRMRZEI L, T OWPKIC K > TBIEDIER /1)VT 5 DR
BB SNz EZSNTWVS. TOBKOYIHICIE, FAARER 1003775 km IS B SRR RRRE Rt O H
M- 7z (Kobayashi et al. 1983. T D AR ZIE NG DMEHIC K> T 7 WO OIENEITL, HIVT I DKL
KBWIZ KPEROE L 2 8726 LIc L EABNS. HA KM MEQOEFICID > a2tz 52 LT, BEX
KIERENICE S IV AT LOBRZHIEL T a. K T#fld, Kobayashietal. 19839 TlCHiET TN TV
&9, 2R LT EAMERMEL, 20 EhiZZE AR AR ARHRICESRSBbNS. [lREHEEN51R7)V
T T FAEROMIS T B 73 A i 1KY 15km BN 7z oK TR FAGE TIEEIRIEH 10mTH 5. FHED 55 2m ido
HRITH D, FEKD LK 4.5mICHIkiOEEN R ENZ D, ke UTIREZE LRI =y MIZEHLNEV. K
HTIRBRAORARIE (MP : 5{fF-) 13 3om & EETld 8emiciEd 5. Fi, AESEH EEER) OFHERIINS
%THD. WHENIZ, BREMKT U oM s (HaLPROWME) BIUTPRDIENS, Th2HE->T
WAV T IR ST E N2 EBEZ SNZWGE~T AV A MNAF L, ZUERS - AoV 7R 6k%.
D EEICih - T, S HRO AR IR U TERBEHIC o6 LTI SO SR OER EHT 3. chbon
BIEREFREN D, KIEE MO OEHERICIHB W TIGEDILRDET L, AEDOWH DOBEHNC K 2 B OB NI
TRE PO O & ZNIC X B T<BO DORBIERMEL, VT I & RKIRBAPEROBEHICE >t #Z X 5N 5%.

F—T— R KREIBKRER, 71V T WK R AIVT T, K
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Mixing, end-member components and origin of felsic and mafic magmas erupted by Aira

caldera-forming eruption
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IDepartment of Earth and Planetary Sciences, Graduate School of Science, Kobe Uni@egigrtment of Geology and
Paleontology, National Museum of Nature and Sciefd@gpartment of Solid Earth Geochemistry, Japan Agency for Marine-
Earth Scienc and Technology

Aira caldera, located in southern Kyushu, is a collapse caldera with 20 km in diameter and was formed by a caldera-forming
eruption occurred at "29 ky ago. The Aira eruption effused voluminous white pumices basically formed from homogeneous
felsic magma. They show the following disequilibrium petrographic features: (1) dark pumice (Arakawa et al., 1998) and
banded pumice erupted along with the white pumice, and (2) cores of the plagioclase phenocrysts possess wide compositior
range in both An content and Sr isotope composition. These suggest that the Aira eruption was caused not only by the felsi
magma but also by the mafic magma, generated from different sources.

The An content of the plagioclase cores ranges fromsAn Angg. These phenocrysts can be divided into two types such
as high-An (type-A: Ar>70), low-An (type-B: An<60) based on An contents of their cores and rims. Sr isotope ratios of the
type-A and B phenocrysts coincide with those of the dark pumice and the white pumice, respectively. These values are distinc
from Shirahama basalt which is assumed to be derived from upper mantle and basement rocks such as the Shimanto sediment
rocks and the Takakumayama granite. Therefore, the mafic and felsic magmas which crystallized type-A and type-B plagioclas
are not simply derived from upper mantle and basement rocks, respectively.

U-Pb dating of the zircon crystals in the white pumice shows concordant ages ranging from 249 to 2517 Ma. The age rangt
is identical to those of the zircons from the basement rocks (Shimanto sedimentary rocks). However, no older zircons in white
pumice show overgrowth structure. It is thus likely that older zircon is not source material but one of end-member components.

End-member components for magmas were estimated using element partitioning data (Bindeman et al., 1998; Bindeman at
Davis, 2000). The mafic magma (Si& 59 wt.%, Sr = 39187Srf5Sr = 0.7066) which crystallized the type-A plagioclase
can be derived from mixing between the basement rocks (Shimanto sedimentary rocks) and the basaltic magma (Shirahar
basalt) derived upper-mantle. The felsic magma (S#J5 wt.%, Sr = 103%7Srf8Sr = 0.7060) which crystallized the type-B
plagioclase was derived from the middle-lower crustal rocks based on the Sr isotope ratio. The composition of the dark pumic
in the Ito ignimbrite can be explained by mixing between the mafic and the felsic magmas. Therefore, it is possible to propose
that a cryptic magma should contribute to felsic magma production in association with Aira eruption.

F—U—RMERAIVT T, VT IR, T RIES, W, Yvay, BEA
Keywords: Aira caldera, caldera-forming eruption, magma mixing, end-member components, zircon, plagioclase
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Cooling process of mafic magma by texture analyS|s of mafic |nclu3|ons in An-ei lava,
Sakurajima volcano

LR o b dh Bk 2
YAMASHITA, Shunsuké* TORAMARU, Atsush?

VIUNKREE  REGEHEANT  HBRSERIASHE, 2 TUNRY: KR AEht HERE R A
IDepartment of Earth and Planetary Sciences, Graduate School of Sciences, 33 Kyushu Urfiensagtment of Earth and
Planetary Sciences, Faculty of Sciences, 33 Kyushu University

R AAEYIX, EHERS R I MNEIFHBROBEbE BT L, A0 IRICEESNIZEDTHD, <
TRIEGHETOEGER IOV TEL DIFRZHRFEL TWVE EEZ NS, AFFERNEOKEXILITIE, Yanagi
et al.(1991)c & - T 15 LI DOEHYIH OREABEE T 7 DS T— X))V 2R3 T ia EORIUC K D 2
U< IR ENTED, X 1779FZOKEK DS SIS SEUEYIMNFEET 2 Z EMHIBNTVS. L
oo T, Rk~ F<EAIC K 2 ERE A OmHMEREZRIAT 2 2 L ZHNE LT, 1779FELKEN DA S
OEFRE AV ORI « SRl - kAT 217 72

EHIRE AT RIS 10~20ecmEREOREMIEIRZ LT 0 FHORES & BB 28> TW\ie. 7z, BEIRHEMZ
& BRI RHEAT - BTG « BHRES - EEREE - DEODALAALT, XA 7054 MNIREA - BUTHEG - B
11 - WS DR E NS, —)5, RESOZOKAGLHORMMZE L, JESIEYERES - BTG - BURNEG - kL
T, XA 78741 MIRHEA « RUTHEM - BURHHELG - R DI NS, £z, B OEY) & kEETOREA
BEahld, KER Sy FRAEYZ GO XS BEOARICK Y “HEICHETE 5. SaAMEAT2REME, & AnES
(An75-90) L An i (An55-70 ¥ 1 DDOBESHIC IS/ LTV AREBA RSNz, £z, @alzEs Lsnil
EAREE, 37358 T 1 DO & TOMMIEZ/ NS WA, 4 OBEEEIHAMIC 2% 2 DO 7 )V—7 (An60F#
JE,AnB5FEE) ICJE L, EERETAYIEE An )V —TDEIGHZ V. SHEOEYTHORERS - a1/ 7uI 1 b
ZLAMRLTEBO, REATOR~A 70T A1 ~d ~50 p m TH2DIH LESREIAYHTIE ~300 0 mTHoTz.

XA 70T 4 MEEE (MND) h SIGHEE 2 @ BNIC REED 572, MND S 217> 72, ZOER, 1HEEE
13 0.19-4.18X 1074 K/s &3RkE o7z, &z, RIEARA 70T 4 DAy « U LD S SHBANE « & TIREZ BB 0,
ZORER, —EDHHEEZR D LET % L HHEUEYHOREAS A 70T 1 b OREREICE LR X7 —)Uig
BH~ETHENS T EWgholz. BT, TORA7OTA MTOWTHESEY A X074 (CSD) i zir-7z. 2D
CSDIFHMETHEARNTH D, A 70T 4 MIBEZFILERERL TR, & L IIPEZH L ORIRDSHEN Tk
oz &R, MR TLUTHLEAE CORBIIEHTEZZEHVWEEZILNS. Lizh> T, EHET
YO A 7T 4 S OFERIEDB U TH SN E TORM R —)VIZEH ~ BHHBEEL VS T Moo T

F—T— R REL, SERE A, SERRNT, ~ 1 7051 MR, < U <EGERE, < 7 < mALEE
Keywords: Sakurajima volcano, mafic inclusion, texture analysis, microlite number density, magma mixing process, magme
cooling process
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Eruptive history of Koshikidake Volcano of the Kirishima volcanic group - A study on
growing stratovolcanoes-

& SEA 1
TAJIMA, Yasuhisa*

VHATE
'Nippon Koei Co., Ltd.

FENUBHE, 2REIBEONUD SHK I NS UBETH D, KIKD D FEZITS DICEIFET c—IV R &5, (1
T2 U HRET S IA 2 B L & BT R oD i T-REG, eklk, H/ b (1988, f&H: - il (2007) Ic k> TRKEL
TEFGEREDHS M EINTN S, TORREHBICOWT, BEAKLBOMOKUNICBNTERE THE00 729 %
RENDH %, FEMUBETE, SEL, i, ARLDS SISV LORMEG L TED, ST, #ikeo
HHERGEEDREE Z Z 5 NG, CTORTEEIENIET 7T LIREOMGREHSEMNCT 5T N TE D, TOFRER
FRICOW TR UKD LGSR 2175 . BENUBIZER 27 7 IO T, @EE—/IMWT 75 (Kr-Kb)
EAFKFPERHERR OIS, [ FAaV 7ERH5 T EHAHENTNWS. COREFRAIY) 7R, SEElicmhyEsEs
gk, LAY 7EEMEN TV GEl - /IMWRO—LWF7E 7V —7",1969. —J7, Imura (1992 X, [A]
JEOHEERN K DREESRIRTH S EHE L, MEEAI) 7 LUFR L. OSSR, RS LT
OG5 &KL, EiE-FE R 1~107 75 (Ks-Sst-Ks-Ss10 & HE&R L. T, HEALAEEEE T %
WX, BENMUBOIURICIAS 2H L TED GRA - #0HF, 1957, K) « /vbk, 200D, KI1H 5 OFEEEREEL 7 km 7z
Z%. WEAREORMEIF 30k &0, ZUERESLE LTRBEEOKREREDTHS. 2011F 1L AN SHKBE -T2
P2 BICBWTRKEDOIEEEHDME L TV S BIE, KERRESEEE L TEZOAHERZ RITHLEND 5. i
mXILDOIEENE, WIS/ N~HERED 7))V 1 ) KK DTEEID S E 572, Ks-Ss-Ks-Ss5ld /I~ DR A %5 72
T2 TV zh, Ks-Ss6DRFIC AU KEDIAR & % R A2 H 4 2 EGEENC (L LTz, Ks-Ssh-Ks-Ss67T 1A iE
WICHEWERIAD D 572 8 EZ 5N DD, Ks-SsihKs-Ss6il]D EFREIFEF Th » d=filidEL oz L #HEEI N
%. Wi TlE Ks-Ss7a-Ks-Ss8HICTEiE, WENED NS LD, BEEMU LOERIANS>/zLEZ 5N
%. ZTDf%, Ks-Ss8-Ks-Ssld LR EI R OIGEI 1T\, Ks-Ss100 7 )V A/ REAK CTHREZ 1867, #Hkk LTI,
) 13004E R STEFZ BIA L, S00FEZICIAZRE S BmE A3 VA EREE S (@ - M, 2007). & Tk
DO E N L, HETH—ERHT 75O EA S 1000ENIC B 1EE8AVEL, aTiE— X775 TIREZ0
WEZEEA T EZONTWS 1/ 1, 1989. m#IEHD/N~EOEEID S, RO A iRE & 4 5 15H)
ICE > Tz FIHOMM I N EB 242 T, 2URICKE S 2 kilifkoFERR Ik, Thb ok Ham U Ri e
SA, BEXLUOKEICIZZMICEHRN LR H 2 EEZ 515,

T R BB, WEAL, IR, VA, A

Keywords: Kirishima volcanic group, Koshikidake volcano, strato volcanoe, lava, Ko-Kakuto lake

1/1



Japan Geoscience Union Meeting 2015 /0 d ;,

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

SVC47-05 243:303 FFR4:5 A 26 H 10:00-10:15

Fﬁ%)ﬁ R DL

The genesis of the Minami-Shimabara basalts erupted at the pre-stratovolcao stage
Unzen

B 0e5E
MASHIMA, Hidehisa*

VIR RSO > 2 —
LCenter for Obsidian and Lithic Studies, Meiji University

Hydrous components derived from the subducting slab, such as aqueous fluids and hydrous melts, are generally believe
to play an essential role in subduction zone magmatism. From the viewpoint of this petrologic concept, the genesis of the
Unzen magmatism in west Kyushu, southwest Japan is an enigma. The Wadachi-Beniof Zone beneath Kyushu indicate th
the subducted Philippe Sea Plate does not extend to Unzen, which indicates that petrologic models emphasizing the role of sla
derived hydrous components cannot explain the genesis of the Unzen magmatism. In other words, the Unzen magmatism gives
new insights into our understanding of the subduction zone magmatism. The petrogenesis of Unzen, however, has not been w
understood yet, since the modern Unzen volcanism is dominated by eruptions of dacite and is devoid of primitive basalt lavas. |
is, therefore, impossible to constrain physicochemical conditions of primitive magma genesis using petrologic observations fo
present magmatic products there. The Minami-shimabara basalts (MSBs) distributed at the southern foot of Unzen erupted at tl
pre-stratovolcao stage from 4.6 to 1.0 Ma. The genesis of the MSBs would give us some insights into our understanding of th
Unzen magmatism.

The MSBs do not show meaningful correlations on the major element oxide vs. MgO diagrams, indicating that magmatic
processes the MSBs experienced were complicated. The behaviors of compatible elements such as Ni and Cr, however, indic:
that magmatic processes in the mantle would have played essential role in the compositional features of the MSBs. The Mg
Fe-Ni compositions indicate that the MSBs could have been in equilibrium with Fe-rich mantle olivines with Fo = 80 -87. On
the normative olivine-quartz-Jd+Ca diagram, the MSB are plotted parallel to the adiabat of melting anhydrous peridotite. These
features indicate that multi-stage partial melting at 1.5-0.5GPa would essentially have formed compositional variations of the
MSBs. The low pressure where the primitive melts were last in equilibrium with the source mantle is consistent with seismic
observations of Unzen suggesting that crustal thinning occurs there.

The normative compositions also indicate that the source mantle would have had relatively low temperature30QC).

The estimated low potential temperature indicates the MSB magmatism would have caused by a passible upwelling induced
the subsidence of the Shimabara Basin. Forcal mechanisms and GPS displacements indicate that dextral transtensional strair
the Amakusa-nada Graven controls these geologic phenomena.

F—U— P mBEERIRE, LB EEIER, 77 F =7 X, HRgh
Keywords: the Minami-Shimabara basalts, multi stage partial melting, tectonics, dextral
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FEAB KTV M BYIRED & AT Fifk-4 KR~ 7 < 15 D D& kS _
Zonal structure of Aso-4 magma reservoir as estimated from compositions of plagioclast
and melt inclusions

ey 5 N 1 B FlRE v 22 802
YAMASAKI, Hideto! ; HASENAKA, Toshiaki* : YASUDA, Atsush?

DREAR KR AREAWITER, 2 BOUR AR FE T
!Graduate School of Science & Technology, Kumamoto Univerdiigrthquake Research Institute, The University of Tokyo

HAIC B 2 i KON T H 2 Flfk-4 K IE, YO E R ARAREHRNZ < OMEEIC K > THLMMCE N
TED, ERKPEEKOHERE 2L T B DITEH L T\ 5. k-4 KIFEES 181 7 )L/ B aiRbery (U, /)
), g ALpaRHERY) (DT, B, B aieRy (LR, A\, AR a) 7mnkEEy CUR, FFxa)
7, B0 OREAPS, BRUMSIYICEENS X))V MAEYIOMEE EPMAICE > THIEL, /MMy, HEED X)L
~MaUBEYOEKER FT-IRIC X > THIE L 7.

BAPICHEENSRELAOMRSHIX, H—E—27 (U5 Ho he—27 Ohey, ) Ic&{kl, Fizii—-E¥—7
1$i% (ARG, RHEAOOHREZ X O RRHRE & & IR RO FMEG, A3V 7 TRAICES. RRKE—7O0
FHofElk, An = 35% (3%, An45% N, J\L, FREEA), An90% (FRFIAaVU 7)) THAH, TN TDEHT
ANSSYHHRDREGNVEEENS. a7 &V LOHRICHEE EWVWIR O Siah oz,

B ORAEHHRITISE, /LTl Si02=68"70% /Ny Si02=67"70% FFI#E(1l1% Si02=66"67%CdH >7z. L
ML, BEA, RTHOMSEICEENS XV NUEMO TS AT, 708 LIS /N0 THBEREWARD 5N
Tz, HEED AV M aaEYE Si02=7374%D BV FHKGEIKIC 049 2 HY, /MDA )L NG AEE O B 7 5 7,
SiI02=71"74%D RV R HEIFA <9, HEE (2014 AY, HIVT S I5D Aso-4A T 7 < ClRAKEDEIGRE & D 2 FD 7
Z AHHEK, 7% B Groupl (Si02=73-74% , Group2 (Si02=71-72.5% Z#HELTH D, ZTNZNIIE &\ LD KRHA
HEREYIOD /TS A ind % Ligam L7z, HEB (2014 DORWE &\ H T AD, AimDO#EL K /A X)L Naay e ix
R CHRZ RS T eh D, MEFEZZENZTN, WUANL R ZRETZEHEES N ThbE, WAKKTEN M
NI & 3 X CAErE T mNc i 7z SO E, 1ZIEA U= 7 RS REKE TH 2 M TREMEN H 5.

EIKBRIFAED XV NAEYNE 4% 1, ) HITRRZ LWINS T T AAEYNE 274%TH - T-. HEEEEIFANED
AV NaABEYOSHHINAEX D EWD, BiEEliET ) HCZ LW NRO SRR E W EH &R R,

DUlbzglds b, WEE 107wt Zz, /e, I\, FRRGIE 2 DO0X 7Bl ZRETEEEZILNS.
DI HEED AnSSHKORER & EHRDRT T ¢ v 7 a7 RIGBE TN TWRVLD, BARTOREGIBREDERK ) T
BHoleTeRBENS. EHICHE 1Y A ZIVDOREDAT—YTHRAIAIY 7 RHEAF AnQD) IcREEXNZEET
T4y 7V I U, Flfk-4 ORJE~ 7 <013 I S XV K, NS < LAV K, "An55” X)L, FP
FIZaV7 XV IR H -T2 &, SaFEMNICOTLHENTZ. INEOTF—ZEREFHLRLTWET IVIERE< Y
TWE O D LJEH S DRSNS IIES, FHTHAS.

F—T— R fifk-4 KSR, < 7 <0, OV A aY), BEA
Keywords: Aso-4 pyroclastic flow, magma reservoir, melt inclusion, plagioclase
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Evl(ﬂution of magmatic plumbing system and tectonics of Fuji and adjacent volcanoes
since 0.4Ma.

R R R T
TAKAHASHI, Masaki'* ; UKAWA, Motoo*

U HARAE SO
LCollege of Humanities and Sciences, Nihon University

0.4MallfFDE kLB X UBHEST 220, So/MEE, FEll, FEasl GO 7z EoRELo~ 7~ iR OE kI,

T4 VBT L— MERERIC BT B EIMEZE T 7 N =7 A L EREBREE L TWABDEEZHNS. 0.4MallED
L UBRU TN SDOHET 258 ALOY 7GR OMELRIE, Stage-05 Stage-3D 3 HICX /7> T 5. Stage-1
(0.40~0.27Ma Tl, KRAEHE~LRIUSEHEOEE, oM, FR, K& EDORBEXLDNERE N, TDORT—
VTR T VBT L—ME, BB b DT L ERETED S O RAREB) T Tz, Stage-2(0.27~0.13Ma T
&, FHR7 1w 7 RIS E N2 BE S & O MG OB K LOTEEINH 50, Z O FICIIEER b5 70 5IHMAL
T4V VT L— FBTRARARERT T, TORAT—YORMENIINE, BB UBOERD S, KHRRHE RN
KIEB EADIVT I DK, BRUREE~HEEOM BB LR L Z B U 7 AT A IRBEOIEEIAN & 28k LT
B0, NNW-SSE/STANCIET Tz HITRMZ UCIEAS T 5 505 [RT 7 b =7 RGO RIS N TWiz, TORXT—Y
W, FlRXLZRE 7T 2V E T L— MUEGETFHR 7 1w 7 &L OffiZe « FEELDER, TLHRAFETITIZITF
IELTWS LW, Z071DIC, B NI THhSESANDILHFAHC K > THEUTREZ, FRALICEB T 3 HiEG O
FRIC K > THHE N TWZATREMEDVE . Stage-3(0.13~HIfF) ICAD L, 70V EVlET L— bMumie FRR7 Ty
7 L DOEFELIZE SICHET L, it AL, R > TRIEAILO OS2 Ktk d % X S I EM ST ITE
F PHE « FUiE) DHEST R K910, ZOTIVT 78— MERICHIL OB UBENER E Nz, —F, FHE - °F
IWEROR 7 ay 73t L3 2 X S5ICBEIL, ZORDICKEAIRERZEEET 7 b =7 A Bsh N CHE RS
BB E Nz, MERKTE TOMBIBLIEATZ D, BB N5 7B FICThHAT 7 « U E Vil L— R
KXo THUERE, ELAUEFOFRRICHEOEINENREET ST ETRIEI NS XKk, 2O EN, L
KNINTRKEBOXREES VYDENTZFREG-TEDEEZBNS.

F—U—FrEtkl, < MHeR, 77 P2 X
Keywords: Fuji volcano, magmatic plumbing system, tectonics
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Multistage magma mixing determined by phenocryst composition and zoning of the Sessi|

lava, Kusatsu-shirane Volcano

RA ECHL L PR A L AR BOR 2 e E L B L R S
OKAMOTO, Naoya ; OSHIO, Kazukt ; UEKI, Kenta?* ; INUI, Mutsuko' ; NOGAMI, Kenji?

VEEROR, 2 MO IATEOE AR ST R, ® U AR AR S > 2 —

IKokushikan University?Japan Agency for Marine-Earth Science and Technol&fykyo Institute of Technology

WL T, BRI A A S OBRESHLR & S 2 VT, BRI IS < 7 < DIEK - fiat 7ot
ADER T Tee AWFFEONGE Uz FE AR NI BB IRICAIE L, 8 57 TERNCTEEI Z G L7ziE kL TtH %
(G101 - dE, 1989) F/EVASE I S0004ERTICAHIBILIMNSEH Lz e HEE SN TWVWS (FARIEHD. 2013) SIO, &FH
%&P&w@%@ﬂm%@ﬁﬁ%é (B - SFH. 201275 8), AWIZETIE. BARTOHEIO V< 72E b OV b
RIEEZHT 2701, HEDC—#HOANRY N THEHLZC EHHETH D, BHEADIH S MR > TV A RERA
ARG E LT, —HEOE MY OIS DM 2175 7,

RAERBICETENSHRIEYNE., RHEA -+ BRHA + R A HREL DA B AR TH - Tz MAD AL D Fofi
X 80Hiitt L. RHE L3I ER L. MISBER > T\, TODLASALAERI—OY IV S, EkEE &R
JTHEG DT XTI EFF O VT L7 ZA DDMERE NIz, TDY VYT LTZA MEI—RICIZ, DADAALDEM
TIc k> TERENB EHEEEN TS (JL 213 Goode 1974, TOI Y TL 72 A FNORSHAIE, WH
OFRTHEAT X O JRITEMEOF 2 R U Tz,

HRWEG &R OV LR & BAIRER (Lindsley,  1983)7% FHW THEE L 7ziREEX. 7007800°C 5 & U 1000
Cehxolc, 1O OHTERLBIREERTHADORT RSN, 1000°CER LR kA & HpEa 042
Emi%@@ﬁﬁ&&httﬁ% 1000° CZRI KA DY L7 Al a7 & Toln L Id B R 2k ERT—
Fie AT ERIKIE O S IZIFF CEER LIz, CTOT NS, SiROKAIE. <7 ~EHERE TIRE D LR
%Hl@ﬁﬁE&Liﬁ&%?ﬁ“?Wfﬁiﬁ LizC ehbh b,

EPMA IC X B R EHEH#E DM, SEM & RYCHEMEEIC X 2HE L WWEOBIEICE DV T, RHEMA 4 I
TNz, ZAT 1 ORELIZHIET ANED 55726507 V) 757 #HiD, X472 OREGIZHEIE T, Anfih 50280
DAY T M) ==V TR a7 2D, 247 3OREAIXERTD 5% Anflih 807900 a7 & ALAZH T
TeIWNE D, 247 4 OREAIX An i 552800425 N ) ===V F 7R3 70 7—ka7 %, (BEEN5R%
An {55 80790 < > MIVERHEL D HEHEE % /RS, TR TOREAIIIEE50 ¢ m T An fEA 607800V L&EFFD, T

DV LIAFEOWPEERHESA E RO Z > T, BAROSUSTRITE TRk Uiz iz e e sng, 2147
3L XA T 4 OB DIMOIREAT 1, 2 LENTEN MO & FEOTHERZRD, TNHDILRDOTHERE
W TS LTz & BRT, 24T 1 X2 AT 20REGOEHOEXIZ L, 5mmTHo,. 2473, 4
Cimm EHARTREDN STz, YA X040 (CSD) ZHIlE L 7A5 5, L®?ﬁﬁﬁk£%£#ffﬁéu&ﬁg 2
A1, 222473, 4ORNEAIIEEZYHEGTHRMBELIZC EWRBEINS, 7V T EREA (ZA471) &
IRTHE LI 7 TOMERLE, BRENSEIREA (X247 3) R THBIARMbR < 7~ TORMRbZ
BLTWBEHEEENDG, VT MV —=V—=VF (BAT2) REAT 472V MIVE (BA T 4), EiROEEDY)
LOFEEIR. BRI ECNLOMBDEREMIGL TW B RTEEZ NS,

CNEDOBEICHEDSBED S, EARARILOREREE 26 LTI /R EE D TRERROX V<ES ot
AWEETNZT EDWRBEND, FEREDEATETIEE DI, hALALRE ANMEDRIEAZELER I SD
BRINE AT S LT, NMYET, RCEARRIEER VWV ERESNEEZBNS,

F—TU— Fyaa, MORER, #0010, 2210E, A, TS
Keywords: lava flow, two pyroxene geothermometry, crystal size distribution, andesite, eruption, active volcano
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IKZESUEATHEAE S BRI - BEm IEE A (1915 & Z ORIl -
Low tempter Pyroclastic flow (pyroclastic density current) from phreatic eruption

K11 ks
OIKAWA, Teruki'*

' EERSWE TR - AOLbEZEd
1GSJ/AIST

IKFRGIENNAE S TR T AR AERIE, ZUEEB LOBEANERTIZ AV, 19 RO EIC BN TR,
gL 18884EMN, ZEARRIL 19904EMA, TS ERIETIRE A (19264F), Fem ARk (191540), skl 2014
B EDEDNSTOEADNHISENT NS, ZD5H, B KIEMENOHER Z il Oz ICRA LI EER EN B1E
TeZfT9.

FEERIEMIE A, BEEX LD 1907-39EIC H i T O—HOKGERGIE A OEEHR & AR E LTIz TH S, 1907-39
FEOWNE, (HTEEBOEE D NI 5 EE R IKZEGIE N 23 UzhY, KIEME XIS 72 UBICE N B 172 LT
FAELEEANTHS. HEAIE, 19154 6 H 6 HO 78 350 EF A Uz, MG, 307 < SWVHIESHD EEth TR U S
Niz. Z0O% 7K 3357EIC B, FE TRRRWIREIZ K T, 7 W 35 7 EEADFAE Uiz, A, msfliLfgIc
BIZICHAHLUZES 1k X0 0 OEINEH KD S DR D ICHEH L, Z0% EANER Uz, KR D O ML )
L7#ip I, BIARDOER DTN LW EARE SR> THED, BED O —UDNRELEDIZALSNTHSB. 272
L, BERXTED SBAROMRZ TR RALIZFRD b ik ized, KR O Y —Y (RIEARFER) Th3 &
T N5, TOXFY—0F, KOS LkmiZEED FO, [LEOMIE TELE. HAE, 30~40 77k TE A
9<% 0 1 BV 7z, A — Y DR LIZIFFEERC, KOS INN—)IVDHE LIIEOZIREHR N T o 7z, BARE
WEBEREENEDENENT END, TOINIVZAAILEHSNHZBUKE EZERETEIN\—IVEEZLN
5. TOIN=)L55, FER, FTHIREZHRN R —)UE, AW ImiZEDEXTEEIED, F0 i 1.9k
MIFEDESITET ZEILMEER LTz, SN—IVO—EIdr)EHR N TZED, B4 (8 30km R I 9RREICEL
Tz 9 29km NIRORE K DIESRITIEMPEE NIz KN ORI LR 5~6, EXOR, /NI BRBRISV) X%
ORFARNH 6 HAHT 100 S ABICH T TERICHENE W, EEih (ATRATIV) ISThgROXLE (SE))
MR, L 157 Gem) & EREIR. MIHIAIC 3~4~F (9~12cm) BRI LTEAY, ZETANDREIKIEZNUE EBE Tk
V. [FEIRRICARIR DN RER AN FEA: U T2 fist L 2014400k, T 7 5 O AIHRHEREY) 2 ST N DERE TEL, m5 0
& RT 7 0N (D) LTRSS ENS. ZD78, KT TR EMNCE S 949 % kR E N HERS
Yk, ZoOWEkORS, (RPN FEAE UTznleEh b 5.

19 HRC R DU IR AR DV A U T kRGN, K DFIHIC Z N REL T 5. £z, (IAREZES &
DEZFITHROVEDICKIEND. IHARREZEDRNE DX, Filz i KB R E S BRI E > THREL T
W5, INsOEAN S, KIBRAFROFER, FizZKOERIPENZROEDOER WNEENS T & T ES
TERVIEENENCHIZTENTHN Fo 2T VARSI NS.

F—T— F: B, KRS, RIEM, (IR AR, KPP 73R, 1915
Keywords: Yakedake, phreatic eruption, Taishoike, Low tempter pyroclastic flow, pyroclastic density current, 1915
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IS B T/ N—)VHERY) O HEREITHZEAE - S LOp] -

Sedimentary facies changes of lahar deposits in distal area, Chokai volcano, NE Japan

AT 1 ORI 2 bR (RS P P
MINAMI, Yusuke'* ; OHBA, Tsukasd; HAYASHI, Shintarc® ; KATAOKA, Kyoko S.*

LRRHR AR 2Rt LA IR AT eR), 2 RO ARSI A, ° R ABE UL AR, * B R 2 SEE - IR AR 28T
!Graduate School of Engineering and Resource Science, Akita Universigulty of International Resource Science, Akita
University, Faculty of Education and Human Studies, Akita Universifgsearch Institute for Natural Hazards and Disaster
Recovery, Niigata University

Chokai volcano is an andesitic stratovolcano in northeast Japan. The sector collapse of the volcano occurred about 2,5(
years ago. The Kisakata debris avalanche deposit was formed by the collapse to the northern foot of Chokai volcano (Ohsaw
et al,, 1982). The post-collapse fan (partly volcaniclastic apron) deposits, largely distributed in the northern foot of the volcano,
overlies the Kisakata debris avalanche deposit. From geological survey in the proximal area, Bli@ni2015) reported
that the post-collapse fan deposits accumulated by a series of debris flows and hyperconcentrated flows, and then conclud
that the deposits are originated from several lahar events. However, change in sedimentary facies in the distal area was n
well studied. Furthermore the depositional processes changes between the proximal and distal areas of these lahar depo:
have not been well understood. This study aims to understand transition of depositional processes with distance, and relationst
between geomorphology formed by these lahar deposits and their depositional processes. The volcanic fan can be topographice
subdivided into four areas; the steeply-sloping area, the moderately-sloping area, the gently-sloping area, and the very-gentl
sloping area. We trenched and cored (by handy geoslicer; Takaaa 2002) in the distal of volcanic fan (gently sloping area,
and very gently sloping area) at a total of 12 sites. Each set of trench and core by the depth of one to two meters from the surfac
were observed. In the distal area, the lahar deposits are composed of debris flow, hyperconcentrated flow and streamflow facie
These flows are mostly originated from lahar events. The facies variation with distance implies that lahars flowed down as debri
flows in proximal areas. Then, they transformed into hyperconcentrated and stream flows, although some reached to the dist
area as debris flow. Some lahar reached to the coastline that is 20 km distant from the volcanic edifice as stream flow, whel
highly populated towns are distributed.

F—T—F: I, ikl
Keywords: Lahar, Chokai volcano
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%’%%E DR S W HREE S 7 SBN-3 7R IKZEKIENIERE & i E O

R

Relationship between eruptive style and fragmentation derived from the all grain size
analysis for juvenile fragments

B B3 AR
HIROI, Yoshimit* ; MIYAMOTO, Tsuyosht

VIR « L7 V7
LCNEAS, Tohoku Univ.

1. ZC®IC

FEIRRE U e EERE < 7~ DM skok & il d % & 5 7~ Z kRGOSR & LT, kIR TV = —UEAD
5. KELT) Z—RENIF I NE THLICBT 28GR, Z OB ORE TEHYORE, SHlTEh
TW5. ZOREKNWERE LT, <7 <KESERIC X 3 REYE OBEFHRO 7o DI AR LIS E T
ENREFENT VS (Self and Sparks, 1978 CHucH L, YU REANTH B 7)) Z—EAEHYI O EIT i ISR
Hd 2 7z U & U TIRIF S U 0B, SRR OB H R IE KA T = — A DG L K2RV E T 2 F5R
£, %% (Hayakawa,1985 |1171,1999 .

C D 2 DOWNIEREDIEZ RS B RIS DN T, OB EHNC B TR O 2RI K BRI ILIR
DEHERENMRDENT VDD, MEZHELTE B LAV G AR & ENT, BEX THERIELN TV
W (Walker,1980;198%5). L L7iahis, TNE TIrbN TREERESTEEHI 2 TITR L TIThbN T D, K
AEERFN—HEICHDbNT VS T EEZEENEO S T < ORFRIREEZ IFFEICKM L TV 5 &dWA T, Mk LKoE
PERE Hm g I IXITEN D 5.

Ko TAWIZE T, Fa LIZHEEES IRICBI 5 7B E R T RIKEGEN & Ol f5H— BN A N
FRICEE TV ZEAKFFNCDONT, EHEYIhOAREMEOH 2 L, EREMZITO T LICX>T, YT IEXK
&I SORESKIENICT BT 2R LK DA FER D 21T - 7z

2. MRS R CFiE

Sazet g & Uk FRIm LR A RIS BT 2 R OTEEI T, < 7 <AL < 7 < KRN D
BUEDSKEFROFRICES, 1 HEETRIELTZEATH S (L - =4K,2010. FEEN TN AR THER
HEUSI/EEHLTED, MEMZ I FEALZBOGHAEARTH 2. MR LRI & BIROAILA Z AW IE L A
ETENGTNT D, I T<IFIRKE Hihd 5 LIANC BHUC AR L T\ iz 2 bbb,

SRR T MEND 5 TR IKAEGENANEG N HER Uzl & UC, KGR NARHEREY)-1 (OYU-1) ORISR
HEREWD-2b (OYU-2b) IC DWW THatizlTto7z. 7A=Y b OYU-LIZFLEENIC B B RIOEEYTH, 7
) Z— R FRAHEREYITH 5. FHIED SFEIE GO0 LA RS, 80kmLUZERE THOMMERTE 5. B RIEK
0.21km?¥ L HfEE b, AEEFZZZCId I AIROEEYTH S D, HHRE—ETH—KEHEZ RS, —hH~T
SRR L=y N OYU-2biE, OYU-1 DBAEDRE FAILIRHERY) Z B A T L TeRX— A0 —VHERY Th 5.
SRV T ) LMK 2 mEHIcEEZ TH D, BIFED S 30kmUWNICHERID R TX 5. BT EIX OYU-1 &
FFEEED 0.27km & REEE 5N 5.

AWFFE T RIS B 2RI EZ1 7, OYU-1 KT OYU-2b @ isopachX 7z L7z, 185N zKh 54
Bt 0, AR Z IR S5 WD 2170, SPTEREMN UFABMEE 2 WO TAEYE, JE-SEAR, EHSS
ICHEEL, SRR EORIE N2z, 2 EEN NS 250 p m AROHIRIRL 1< DWW TIEKHRIE E NIhiE D fmn S
ITNTNOEEROWEEIT> Tz, AEYE K CHEEHSFICOVW TR EFICEEEMXZERL, HWEEE2HREHL
fo. FiAGEEE (Walker,1980 7 FWTIRER « KA U 7=k LR EZHEE L, REMEDOHADERESHE1GTz.

3. MRRUEL
FEEEORERDN B, BHEREL TV 5 LS AR AEEREIX, ZhZNOYU-LIZBWTEIEFET 2 AEMEED
#6£%, OYU-2bicBWTHI 2 5L HME SN, MAEYEEHERIC LY S ImmAKiEOMKK F&=IZ B 5 &1 89%L
B EI Nz, TOMED LI, TSN E S TR ERY L TEEI NN AEERIZIZIFETHS
EEA, FEAEP LEREE S 7 SICBW T U RIRRRUERIC K O MRk AV KRR EES NS LT 2RI E SN
BZRELTBIC (1994 OFEE YT 5. Fizftubd Hayakawa(1985)c K %, < 7 < /KAAG MNP koKk D
TSN IRIC K > THIRLR OSBRI S R T W e DICHIRIN FICE SEHZ RT & §5 TR ELBANTH 5. K
W22 127 == TH S AL 2 Xl 1980FEMIA DI HINE < 7 < /K ZESIEE ) & [ARRICHIRERL 71
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BATEHD (Carey and Sigurdsson,1982 Z N 5 D F5R M UARMZEORGR 2 BT 2 HERENEF THH L FA 5.

F—T— R TRMEN, < T SORKGEN, W, R
Keywords: magmatic eruption, phreatomagmatic eruption, extent of fragmentation, all grain size analysis
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NILMERK & HETR B DO [RIFF R R OfAH £D 1 ¢
Try to draw the volcanic eruptions and earthquake activity in the same figure around Japa

Part 1: in and around Japan

allA="
ISHIKAWA, Yuzo'*

LGeological Survey of Japan, AIST

1. EZLtyic

HETEBI ORI N A VA ENENY —IL (Bl Z1E Seis-PC REATOY 7 FEIEHEINTWS, Thid—i%
WIEZBHEA 2T BIZIE, KSITERA 2OV, KEWMEFEATO PDE ERMEY > 2 —0OHIE 735”37&}:)
MEEL TVWA T ENRELRERNTH D, —I7. KUEKIT DOV TIEELTHNZE DN NTVE A, B2l T
ﬁﬁ%iﬁ?%%&5&?49&»%3&&?—&@&m0::fu\@%ﬁﬁ&kM%k@%ﬁﬁ%ﬁ&%kb\ﬁ
FHz[E CHICERRTE S K 5 MUK T — 2 DIEKZ il 7z

2. T—=RIZDNT

HIEETEEI DT — 2 DN T, BRMEROWEIEDORX, FlAh 20y, ST otERE EZ M Uiz, kil
KIZDWTIE, KEZX IV =7 UFEHTO R — L= (http:/ivolcano.si.edo/ IR E N TV 2 NIBRED RN S T —
7%{?9 TCO

PRA U 72MEE, BEAEDRIE D H D, [Confirmed & XN TWEEDEZT T, BMAEICTITAIA T ADEDE
DEFEARHE Ul H. HOZEMDMENE DOIZ, BABBIE 1A 1 H, BAKDDIZ12H31HE Lz, AZid#Eh
TW5H, HOGEEMENDE, BABHEIE 1 H, B TIEADOKHAZRA Lz, BADKD D OEH TN TV
BEE, HABHRRH 72U Uz BEUKBHEEH L3 T HORLHE D B 2 551k, Z DR O OMHEA Lz & LTH-> 7z,
993 EHEOEADPDH->THEDZ L RZREMEN AV, BAHZRS TRV EWVS Tz,

REZE ., KL ARG EIE T XT 0K 00 & Uiz, 1A U HICHEEI D KILTHEADN S - 728551d. Seis-PCTIi
[ CHZI DA R Y MERAIO—D URHA LWz, “DOHDUBEOREICIE, Lz | P L TR TEERTES
KoK Uiz, i@, KLoOMEZHH L., Ambwk\ﬁofwéi BEZNREHET. MUDNMEDOE FIC
Lko%%mlomﬁﬁfv4%xﬁioWz@\ﬁiM®3wamiﬂgmjabfm®%ﬁ@mﬁﬂxbkoﬁﬁkm
THIHIKETRENTWVBEEE T I ATANI L, 7 =F 12— Fid, kilif@Er$s% volcanic explosivity index(VEI)
A U7z, VEI OO, TS5 LT,

KIEAT—21E, ZRICHZDT, FH—HE UTHARAOF kWA Uiz AT VDT —RZN—ZAM
LT lapan TR TEALUEMNRE L TREDE T —272 A1 LT, MEAEE LT 576 THRDICKES
720

BEFRICOWTIE, BEHEHEOZ CIFEIHAREINTEDLT, J@EIEX [0kml L LTHbhEZen2, L, &
ENIERED TOkm) &9 % LN LIDKEL DR IR D EZ TXUEA EEBRVXAITERL RS, D, ERO
EEDIRENTOVARWRERHESDEFEOEE D [0kml EENTVBEDIEANGIITTES [9km] EZEFE Lz,

3. R
8694E HBIDOMIEDRE TIX. 8704 E i, 8714EICSBHEILAENNL T3, 17004E0 5D 1 0 HE/ T, %
9 17004 E Ll 17024 HEEIL, 17034FICIRMIILAEA U, 17034 CakttiEE D R, IRMEIIL Ok IE 17094F %
TWtICKEE . 17064F45 Bk, 17072 KIUD K U, 1707TFEDERMEFE LtV TWS, D%, KHIS
NizE LD E, 17094EICIFPIIR SN L TS, TOXK I ITHIFERA &ALk E [FRFCE R TEAUE, L
DORERIE fHHICHYETE %, SREOT—ZOHTIE, PHID 19224F M7.6 DHIED H LIS & 72 19244 = i Bl il
TOD VE| 4 DI, TOHIKTIZE DS EME—DRAIIEOBRRTH O, BHEMICEEAR -5,

F—T— Rkl A iR, KRS
Keywords: volcano, eruption, earthquake, database

1/1



Japan Geoscience U]_Jion Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SVC47-13 243:303 FFRE:5 H 26 H 14:30-14:45

FEHENC S 7 A S5 < < E DI L TR T *faé?“ﬁﬂﬂ &H
Roles of Basaltic Lower Crust for a Perlodlcally Refilled Magma Chamb er

g
YANAGI, Takeru'*

VTN REER B AW R R R R A

!Department of Earth and Planetary Sciences, Kyushu University

RIS 7T MG S N B < E O OHORERIEHT, Y M biGE 2 2lEE8~x I~ o7
WAV ERNDOR T ZRT, KEMROFEFHRZR O I<ICED S L RbN5. FDORIRBEHEZ R DB 75 (1
HAD—DIC, Micx->Tz~ 7 ~<#E O (Coupled magma chambers % %. ZiUx, HRO RHICH B RO~ 7 <
Fo L, HROPRICH S i~V <BE O THRENS. OB o cHlESTESIERZ, V7 7)VhY a5k
®Wﬁ%%kﬁﬁﬂ®ﬁﬁ%5i<ﬁ%?%k;5%%ﬁigﬁﬁﬁfﬁ%%# LML, ZOFEDENDHENTH
DT TEREV. FENEBHIENS DX, 5%E, BHEO(LPAINRMET L FRHC, YIRPRRET 2D, FFlz i
RICHEA EF T RENDH 5.

AZ &7 53 MEKIETH D L h Db s, MEEENERETH 5720, KGR U TEERMNICED X
9&%*%?h@£w@ ZORBEUIRARS TRV, ZTREITS 1 D0O51EIE, HEHELIZRICOWTOfMEZ Y
Tal—varvT, ITTHKRORFESZOMENZ TRITA & THS.

T T TlE, KEEZFERV, 7IVAV RO I Nz E L, <7 <EE 0 2 ko FEicie E, #
H%%k%é?ﬁ?@ﬁﬁ&?ﬁ?‘ib@ﬁ%,ﬁ%é@ﬁ%ﬁk&%dh.C@%?ﬁ?&%%&@ﬁ@ﬂhéﬁﬁ
EHGR DR, [EEZZEE LTI, <7< E O OWRERNE, BEDE S 2T 20Nz, ZDOHRICDONT
RO 4 5%FF D, 1.ITBEOORBENIRET S 7-HI1IiE, BuSOEO REHGEDNRETHZ T &, 2.6 EHT
TEDHERDIRNDIE « HifE &, RAHROEILEICE > T, I F~<BE O EMRICHD>TERT ST &, 3. K5
W LHEBIRICZ b 2 3 2 IREDS AT v 7O LRI, (Z@E R e iR ORls, OB SITKFT 50, HEEKN
&, FRED, HEROBSSEOVEE, EHERMNEWE, A7y TEERSIBICERL, Fid—EEksT &, Zhx
Jd AR, KILUEOHKICHEREINE T L, 4. IBEOO LICEIHRNR D ICHEL KB L, HRoRIEIZE
k33 E, wind3210id, MUKEOBIOKIIED A sa>F 7 LFENALRODIK R E LTHEREI NS ETHS.

F—U—F: {BRETRED, )V 7 7V AV KILE, KRGS, < 7 <X O ORNE(L
Keywords: refilled chamber, calc-alkaline volcanic rocks, continental crust, thermal chamber evolution

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SVC47-14 243:303 FFR9:5 H 26 H 14:45-15:00

AL - Smis a0~ /< 70t A
Magmatic processes for somma-lavas from Usu Volcano

SRAY B ES 2 Rl S s eI A T RA A
KURITANI, Takeshi* ; TANAKA, Mayumi? ; YOKOYAMA, Tetsuya’® ; NAKAGAWA, Mitsuhiro® ;
MATSUMOTO, Akiko!

VAbHBE R AR ARHEAMI SR, 2 ERTIRAT, ® G TSR IEEGE T2 72 Rt
!Graduate School of Science, Hokkaido Universiyoto City Office,?Graduate School of Engineering, TITECH

ABALDFEZ LRI, 505 1~2 FEFNCER) L e R E~ZUEEHONmLITESIC K> TERE Nz, ZLT
ZDHDOEWAKILIZR T, 16634LIK, HEEEGNITEEDWHICK E TWa, FBRILOSY 77T at DT
&, #121¥ Tomiya and Takahashi (1995) Matsumoto and Nakagawa (201)& 1 & - THEREHMROEEE < 7' < B %R
ELEMIRIIEE <ITbNTWVE )T, AMRTAEIC DOV TIE, BERALOR 7R DOZEOMIRIC EE T
HBICEDIHIDET, HEOMEI TN TVEN, TNHEDOHT, K (1964)*° Fujimaki (1986)i~ 7'~ 71+t XD\
TOMHZITO, Fim MDY TH > 12 LR DT T0B, LA LAEDS, TIN5 O TR AR
ENTED., FMEHMERMAOHKNICE D SHFHIIZ LA EITDN TV, Z T TAMIZETIX, JMmILTAS % 5
& UTTHAYN « HIBRMEENT 2R IICIT S T LIc kD, TR AZALMCT R e ZHNET B,

AWFZE T, AL S5 90 DFKIZ ERI L TeA B E RO 2170, T HICZENSD 5 B O 40508
BRUNBHEE & UTHifzic— / Bigh SHI L ARG ERARIC DWW T, M cRIRBE DT & SAFRNALL 2 2
1oz AmILERIO A SIO; &I 49.6-54.9WLYCH D, TNHITKE S BREMHK (Si0<52.0wt% DEDEZ
(AR (SI0y>52.4wWt.9% DE DT BN5, BEEEIE 10-35WEE TH D . WA L 2B OMEHA A DY
. FNENA YT VARG R A FREAG, BRUBEMEA RO HREATH S, SRENALLIE—
DL Z RN T P05 ICRE T N A WAHEE TROEE L ADHBEN S 5, Xz, —/ HIEO PSS OFE N
REEIE. BERILOAMERILTA S K O & EFITR 206PpPYMPh EES 208PhPYPD [E 72 & D,

F9, ITTOENRICBOTEDX S BT O ANEE L T\ O ZRET %128, SMRLTASE DS FET M
ROET — R NGRS, TR OH (PCA ZiT-ot, ZOFE, PCLTIE SIO, ® P,0; R EEFLEBMOTTENER
GHEFTHS—)7. PC2TiF Al,03 & CaOD 2 LED AN LRIIC BRI HE L 7a> Tz, PClE PC2OFH G
ZTNFN58%, 24%TH O, TD 2,57 T 80% L E# 5B, PCLIBAFRINAIALLS® La/Yb bt & IEH I W IEDOMHB % 7R~
T, PCAIEAFENIALL & IR Z RE RV, RHEADK SR EIEFHICEWHREEZRT, chbnT &b, PCL
WEENEINIAALE D ¥Lix o 72 2 DO YIEDRE 7T 0t Rz, PCIREABIMO 7 EEDEM &\ o 72 7 0t Rz [t
LTWasEEZIBNS,

PCLiZ P,O5 s R8nFINIALLE RWHBIZ /RS T e b, K P05 EHIDNGR ) & LTI, RN R bR iE -~
TINEZ NS, &I —HDEETIE. P,Os ENEWVEWV I ME LR & AR5, 206PhP4Ph 208PpPO4Ph
EEMENE WS R £ DT e D, FEBHGEDOE VAR AL FDE N TH S, TOT &id. EERIC—/ HiEO Nk
IR ORFERAARLEDY, BRFRINAADFRZE R NIC BN T, SHmLTASE D /RS L RO 206PbPO POl N DIEEHR -1
FIEFTay hENB T ETNTH S,

DL EOBEHEEN S, GERiLAmITAED< 7 <id, £9ERE. & L & M IBO THEIIC R MR X
KA 7 & RO TAR A )V F RS L, 0% SIS EEH EREAZ T & T 2RO 8 - /D
EEENSHEILLIEEEZ SNS,

F—U— R AR, SRILTAS, < 7~ Tk R, R 5
Keywords: Usu Volcano, Somma lava, Magma process, Lower Crust
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JEmE P IR A LRE, JHEE K LD &< 7 < 2558 _ L
Formation history and magma evolution of Asahidake Volcano of Taisetsu volcanic field,
central Hokkaido, Japan

A6 AT b I el
ISHIGE, Kosuké* : NAKAGAWA, Mitsuhiro!

VAR E R AR R B F IR SR A
! Department of Natural History Sciences, Graduate School of Science, Hokkaido University

KE ML ACHEE AR, JE - B P S A IER 80 k mISiES % K — ki LF DL /5 I il $ 2 Sl Ak T
HB. FTOENEINIEBOTEIIHIC S 5N, 100 HEFHD SEEICES L TLIGS « T4V A M558 200 E
DB NRTESE R—LEER Uz (BHHED, 1979. 3 JTERNSKF A LUBEO I B 2km O BRIV T 5 %
FERK U TR, Ea TSI IV T I mia CHE D, B8V I - %BIAE - JBEOILAZIER Lz (B5HHE D, 1979, C
DS BIHKUTH 2, B 7~ MR OWTE (B IX, /i - flH, 2000 MEFRIiTbNTE/R. LML
TS, TN OIS TIREET ERBMEE A &AL & DBABIRIIARIATSH D, HEEHRICHE DO I S0 AN
BTN Tidawy. EEL Ry 7 - BEEZ ETEE IO AN « SAZPNIEZITY, ALK
KO~ 7 O 2EEBO MG 2D TV 5.

JEE (B 2,291m AT 41V 75 OrPEICALE T 2 kLT, FEIICZBOAERZFRE L T 5 IE0 15 1600
mM 5 IEAFER (FLE 700m, B 3km) 2B L TV 5. KFEEOFERNCIEHEA A & MEEN 2 BETE D@D D
D, BETHIEREEAISEENIBC > TW5. JHEILTERD 5 HRIC 1km I IFHEr 7 (2,210m)D AR & £ (2,216m)
DIFAEMHEEND D, WINEEFEOEEICEDN TV S, HEXLOTEIZ, LADE NS K - THEY FHiGEHH, %
JEESENH, EEEEHHO 3DICKE NS, By EEEIIE, B 600mDEA XK 1E & DI EZ K UTZREHH T,
WEN OB RAT) 7Hh 55 5EHEYNE, KOIDEWICK->T3DDL=y Ml EN 3. EHIEIX 0.35kn? & Hk
. 5N5. BEFREINIFEBICAERZIR S8, WA BBy BOASMEEZEK LU ZRATH 5. EiH=
1% 0.33kn? & HEEE 5NS.

JHEYEEN AN FS <~ 7~k 2T o Topii & IR ESIER 21T o TRIC K N5, s iy siaEpfc e <
IRRZA TR By Ry M E N3, &=y b OEHYIIER GRS X UCeE LEH RO 2=
M5, FHZ=v MEL-1~L3EHY), FiEa=v NI UL~USBEHEYNCHI ENS. Rz v MIEELAD B
R L, FRED STREEICH T TEROZLWEE~T A YA MRS ZRE LRIk S8z, Bila=y
MEMEELAD FERZRE L, ST Z PRI L2 BI AR D 4 B IS BIT LT, THEDRHOS 7'
IS S000FERTEEZ SN TV (BLEF, 2009, EHEIX FEHa=y +H 4.50kn?, E#Ha= bAY0.99km? & RfE
& 6N%. HEEIHOBINIAEE Z1E & A EEH URWKRSUBERZ T & UTiEghil e, MRS AOMER LT
RHHTH 5. BHOWENIE 250E/TICHE L KRGBR EEZZBNT WS (FI1H, 2003.

JEE MK URET I, BIBEZRERT 2500, Hahe UCREND, B a, RAals X UNTF 2 Vgtze s,
—HDOEATEPEDH VT U, ARAGHREZZEZIE~T A YA s THo, LILXESEUAEMZEE. HiE
KINDEAD SiO, mIZRES T 54.7-65.4wt.% HEEWAY) T 54.0-59.0Wwt.9%CH D, HAHU T LRVDAIVT T IV
FINCHEETE S, TAYA MIEELRTEEHAZE U CRlfUE A RN 2B LA RIS I E A EZ(EN R S
Nixhol. LA LGENSL, INSDEAIIFISHREMSE A OMHK T, (iikB X OTEEI TR TE %, &7 &
O A AXEHRENTEV N RN DRV CraaaZR O & T, oGO SEA EHBICXAITE %, %
EIREIH & HERTHO T =y hOEAORELFHBITECIUZ F LY RERL, SERERIOME NI - CrEA B TR
5N 5. EEEH ERL=y MIEREMOSAIEZHTH S, U-4 KFEEFHOSE AT 2TEENH 28 U TR
ICEWV TIO, B MU FeO/MQO iZ/RT. Fiz, U5 KEEHEOAARRNEEZSEN RS E LTHEIL, B
AT AR BICONTHESEMIT NI - Cragahi il T EENH 5.

JHEDIEFNTIX, TEROMETIRMEN TS XS I INIEANIHN T O A TH %, SEIOMGICE>T, 1l
7 CKED BRUOUHATOTEIIHEIC, FRCEESRK DD L T3 T EMHL MRS Tz,

F—U— R T, JBRE, 7S EE, WEHE, Aa, REXLEE
Keywords: Asahidake, Formation history, Transition magma, geology, petrology, Taisetsu volcanic field
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m Mg B E—ZIUED ST 5 LF v Y AIEIORAZ T < > MVOIRE

M

b=}
Slab-mantle thermal structure beneath northeast Kamchatka Peninsula constrained fro
high-Mg basalts and andesites

PR 3G 1, ik {238 2 Churikova Tatiand; Boris Gordeychik ; £ 15 5 ; 548 )t 2
NISHIZAWA, Tatsujit* ; NAKAMURA, Hitomi 2 ; CHURIKOVA, Tatian& ; BORIS, Gordeychik ;
ISHIZUKA, Osan? ; IWAMORI, Hikaru?

VU T AR R R AR, 2 AT BOE N EVIFL S ERMS, 3 1 o 7 R T 1 7 X — MR LI R 25T, 4

0y 7 REET 71T X — SRR AT, © MO ATBOE N SRR O IS T B AR SRR A v 2 —

!Department of Earth and Planetary Sciences, Tokyo Institute of Techndldgyan Agency for Marine-Earth Science and
Technology,?Institute of Volcanology and Seismology, FED, RASstitute of Experimental Mineralogy, RASGeological
Survey of Japan, AIST

HLF vV B, KEET L— b OISO L ARSARKT ST B ERAKLUINTH B, 71 LT+ FE BRI LA
TOWHEEZEZREL DS (1) KFETL—boJUuiT=EEEmMMIEL (1D |, Z I KEHLTIDILHAAAL TV S.
ZOREE, R TR IEFR TE AR ALEE (Kliuchevskoy Volcanic Group; KVG &, i E D BilsiHE (-~ 400 km) HYE
REN, AT T Ly IHEICHET 27 XA S 2E8, RGN LA Z AT« R OZLRH 5N % (Portnyagin
and Manea, 2008; Bryant et al., 2011 AWFZEIE, kil o> b OILAEE B, FEILHERIC 0 % Bk ILEEE Z D H)
EIRTRE 2GS 5 2 LIC K > T, A LTF v Y R EIEE FOYB (L 2RPREEZIH S M T 2 2 L 2 HNE T 5.

&%, Eastern Volcanic Front (EVRDILESAEE D Kumroch Rangelic 7349 % Bk LB (East Cones; EC D
BV T T RITo T ECIE AT 71 50-80 kmdD Fic /i L (i) (Gorbatov etal., 1997, A5 7 T I
5 60-100 kmiftn T\ 5. HEEEERICIE > T~ 60 km OHIPHIC, § 15 OEANILUDYIAAT 5. 8 DHEERA N IV THIE -
YT TR L, T O BV TR &7 B FEME-FAAARK, K-Ar ERT—Z By F #2151,

ECICEZENB YA DOREEIHETH D : AL AN, BHEMG, RHEA, lEkIETH 5. Si0,, Mgo, AlLO; G H&E
ICHRDEZNEE S DOELEA TICHHE L i mx 72y 7SS (HMB) |, @7 )V XA (HAB) |, m~x 73y
7ElE (HMA) |, ZiE (B) , SREEZILE (BA) . HAB Z[RE, ECTAEIZHIAMMHE 2 (#45 L Tz (FeO/MgO
<1, Mg#>0.63 .

2 ECTAG IFTE PRI TR DR (B, LILE IC&T—75, HFSEICZ LWY) Z/R L, IKDEE G 72779 . HMB &
HMA O E7KIARIFERNICEE D E (Tatsumi, 1982 , #12E X)L bhDE/KBEZLL FD X 5 I A o 7z : HMB: 2 wt.%, HAB:
4 wt.%, HMA: 4-7 wt.%, B: 2.6 wt.%, BA: 3.3 wt.%. HRERIK & DO E/KRICH D &, BykiEREf% (lwamori, 1998 7%
Wz e, <> bV (1.5 GPa ICBIF 3 ZN 504 AL b DE T IRRNEREZ, 1100-1200C & HiEE 5N iz, < OERliE
B, BUEFE T T VIS X BIRAARRIC BT 5 PR EMEE L HETH % (lwamori and Zhao, 2000; Manea and Manea,
2007) . TNHDOT—R &, AT TR S NFAHEOHIED X)L MMEKIRE - [EN5ME2Hb¥ % &, Sl Tige TR
TNTVBEXIBTATT Iy IDNEDKFEFEADRN CREMILD SEADIFRI) (Yogodzinski et al., 2007 7z 3785 L
BOVER I o Tz, F iz, AT T REREICDOWT, HO/CeilldE R (Cooper etal., 200272 VTR 2. HEE I NIz RS
TREREE 620~ 730°CTH -7z, E e « RN & LIS, KTz~ > MVBEREE & X5 7 REREZH—F
L, UURDEIBETIVIEZSND | TRRAATEIEINC X 2 Rt RIRERE N A S TR A GEAS T AL H)
DRk Z5ESD, A BN TR~ 7 32 7 Z2ha, GAEZERKT 577y 7 Az -5 L.

F—TU— RV MURENGE, Bk, @< 7322 7 ZIE, AT T, LD ARAI
Keywords: mantle thermal structure, arc volcano, high-Mg andesite, slab, subducting seamount
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79 X )= AR, = A KDk D
Eruption history of Nyos volcano, northwestern Cameroon

B E 1 ik F 2 /K £k 3 ; Aka Festus ; Boniface Kanket; , Issd ; Miche Linus' ;

Fils Salomon ; <& 5ik ° ; K¥5 iX ¢ ; HNEB %2 7 ; Gregory Tanyileké ; Joseph Hefl

HASEGAWA, Takeshi* ; MIYABUCHI, Yasuo? ; KOBAYASHI, Tetsud ; AKA, Festud ; BONIFACE, Kanked ;
., Issd ; MICHE, Linus* ; FILS, Salomof ; KANEKO, Katsuya ; OHBA, Takeshi ; KUSAKABE, Minoru” ;
GREGORY, Tanyileké; JOSEPH, Hefl

LIRIOR2E, 2 BEARRE, 3 UL KA, 4 /1 AV — U HVEEREPN, 5 RAPKRSE, © iR, 7 & IR
Hbaraki University,2Kumamoto University3Kagoshima University!IRGM, °Kyoto University,Tokia University,” Toyama
University

J1 A)— VAL O =& A TlE 19864FIC I LIRFZED KEEHNFAEL, 17460 DBHEZH L. KEHRD
AfREMEDMEIRE NS, KR D A J1 = X LRI R SEE AR ORENT - A\MERZ BN & L7z SATREPST 1 A )L—
VRIENAA A ERGIEDRRE R E A\MBEK T 0T =7 b M 2011EN SRR LTz, AWIRIZZEDO—ERELT, =4 X
AW S 72 KL E 22N fRIAS 2 2 L 2 HIN E LT 5.

= AWEADFAG AN 7 ) TR OIEREFETHKE N, TN BHIEFEIC N-SBXT N70E S HIOWEIC X -
TYI5N%. CThoEEEEIE A XMFETHB R L TR T 5. =4 ZNE, EARKM 2km, FEERH 1.2 kmDwtic
HGTz—=IVTH 5. JLHEITH 1.5 kmIIZERH 700 mEbEH 150 MmO A3V 7 BAVFEET . AR TR NS ER
MUT=A AL EMER, ANLOFERBHIEA AT LISttt 22 5N50, WEREHREMRERESNT
[AvA4A

£9, ZA ARSI 2RO ERER A Lz, BARIEWINE FEE T N70EZ/RT. MO TEEED
VT e S A ZANE D EHYHORHROB A S EEZ 5N, A A~ Tld, BE%E 5 YD E
BTED. FihSEIKARES (UnitA-1), 23V 7 (UnitA-2), 7% (UnitA-3), X—ZAH— (UnitA-4) TbH 5.
NS OIS HHEREY) S L IZFED Sz, UnitA-1 13J8/E 3 ml b, BB FF CAMOAESFICED. 2inkr
FHRBOBNKREDIED, {Eha, WY IVERZZ3T. IR TREHETBIRTE ST L bializZ Dk
kD HENS CKED. UnitA-21E, HEXDEILETEL, RAERE 10m STl WA Iy 7h67k%.
KB R2GEBER OLRAEOAEER EEENS. UnitA-313, MFETORNEE TmOLREEAETHS. HF
TEmEKECEE L, IUETEEDS 20mIEEDEIICH B EBEB LT UnitA-2 285 2 Lh 5, ZFORHIE
A AMEILEROEE D ICHEETE S (K 2). UnitA-31%, =4 Xk v db~dtssmki< Aicih> T 10 kmL
DRFDHERRTE 5. UnitA-4 1%, U MY A ZLUROMIRICZ UL, RIREHENHET 2 \— A9 —JHERY©, It
~HFETEHREL 30m), K02 DN 1 km OFIPFICHER ZIEKT 2. X 0iE/5 ClEEESICLEAZE
B, PATEEHOFGE L[ TR ORI & U CRRO B N, RV iz /RS, REYIEIE, FEEh EO i~
MO LREN K7 e, EHEREZRICEENS. Eia, hYIVERLEZL{EDLNS.

AV 7 i (Fon's scoria cone S DWEHY) (RaV 7)) &, =4 AMEIOEREEHET UnitA-4 Z8S>. Zhid
ZTOAA) T E=A AR —)VOIEEE Y RICTEEZRG Lz LT & 5. BiikMifroa—>2Tidk<, i
BICIRZEFFD. EIRIEERIEICOHEL, ERImICHRBIENERS 5N%. FEY & BN 2l E BE~mErugic e s
5. FEOIEMNCIE, AR KIIHIED, FEOMEZ Y5 K21 UTFEET S (RaV) 7 EltEAkD. Aay
7 BEOWEHYIE, A3V 7k (UnitB-1), Xl (UnitB-2) BXUVES (UnitB-3) MR TE 5. UnitB-1 DfEEB X
Chifglx, 2R3V 7 Eicmh > THEINL, 24 FE3AEETH 5. ZELIFEEOLIVKREDN 5% 5. UnitB-21%, X
OV 7 DR 500 mOFFHWNICETET 2 ARNEEDO KB TH 5. UnitB-1 ZH L DSRT XS ITEBET 2 DHRD 5
N5, KNIBHCBHESICE LLBEBLDEZS THRVEDHH D, BiEEATY 7 RN EFETEET S C
ENBRREEFRINCRO NG, BEFERE mIISEODNTIEEY Fidiiiull FiciBobsnsg  eh s T
KelbNa. UnitB-31k, A3V 7 EFEHODLHS, FEIHTNEE mEER FLEIIRASTH 5.

UnitA IC3E2SRBER DO VA RNLGADRSDENE T Eh 5, =4 AMEREA T~ 7 < /KRS E D
ToOTWIZ ENTNS. UnitA-1 1 5-3 (KO 1H5 2) AN&, KiEid weth 5 dry TLE LTZIREENEHER L2, I
FRIICIE UnitA-4 TEZ RO 7' < LKW M U THRIMNAN—ZX—I %584 L, A ZAMZEER Lz, ZO%E AL
AT 7 RISHEITL, UnitB-1 TEEEEER LA, BICHEE « 2L, HDZEH 5O EFHRHR A3 7 Rtk
DOIEHT—HOIFEMPCR Uz, Az U TREEDIER AN EREI L, ZHUcff > TERAEEY) - BBz R
Bkl iEmTE 5.

F—T— R A R, A, < —)b, ROV T, YT SOKRKUESE
Keywords: Lake Nyos, Eruption history, Maar, Scoria cone, Phreatomagmatic eruption
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LY RRYT )YV % SNUDHENIIT 1 < F < L B R P 125747
VT RN 35 K U Z OUEfEFEIC DL T _ _
Petrology of Rinjani volcano, Indonesia: The magmatic processes before and during AL
1257 caldera-forming eruption

HI sk b ks R e Bkl L S8 55 L Wibowo Haryd ; #)I #K 2 5 ik 5 2
NAKAGAWA, Mitsuhiro* ; TAKAHASHI, Ryosuke' ; AMMA-MIYASAKA, Mizuho ! ; KURITANI, Takeshi ;
WIBOWO, Haryd ; FURUKAWA, Ryute ; TAKADA, Akira 2

Vs R AR E R, 2 R E A e A v 2 —
IDepartment of Earth & Planetary Science, Hokkaido Univerd®gological Survey of Japan

FIVTIWEND K 5 5 KBREE A TR, Z OENEREFEZIASMICT 2 T &k, KET o A2 MifdT %95 2
THEERZT TR, BHEE « KBRS FEICRT 250 - BIARIZHZ 2 72DICEETH 5, ZORRICENA
DHNVTFZIRFTIIERL, B3 77 =0 AGCH 2N TDHIVT THEAFH| & i % T LI EBAWITEFED
UEDTHD5, TOXITBINISIRLEA YRR T DY Y% Z kLD AD1257ED 71)VT TS DWW THRE L
TWb, TOHIVT IR NLUDNEREE. VEI6 75 ADOEKENKICXDIERENTIED, Fel19 % KA A= XL
EIMEE Ui WRIHESHD S OPAD VT ki RO R A T TH %,

) ¥ =kl Central Lombok Volcanic Complex(CVIETE > T, 10 HERED SIEE LT\ %, ZTOMHNIA
&<, EAIEEIE, KR CehT ). AV TIEREB X ORIV T IO 4 DI 5N 5, RUEK
ATl 0.6k ky DBEHERTH - 72h8, seitthic iz o TIRIEEIHAIC &2 © 0.15knd/ky 1K R L. #J 50004E/{IC 1&
Propoki# 772 H L. LembahAE 7zt L TW%, ADI2574ED NIV T IR T, 7)) Z— A ORI AIHAD
WU T, IUEFIC 6 X 7Tkm DAV T2 ER Uiz, BRI DRE T 10kn? M EERBEELNTWS, HIVT I
K. JIVT I N THRAIVT ZHAOTEEI DS L T\ 5, CLV BXOBEAITEEIIOE G Si0, = 44.8~63.7 % D
KiEZ R h, TRA~LXRAEZINSICET, INSOEATRARATEMALAA, ZIE TGN EE R
T4 IWRETHO., TAYA R ThOIMAOEETC N H S, [EEHH SIFEENKELIZL. AMAGT
AYA DB FEARERD, VT IWTRAGOMICTT v 7R E L THAOLEENS, SIO, BIFKIEEIHN 63.8
~66.7% T, HIVT IIHIAN 62.1~66.2% TH D, Mi&x LT % ATEHHAD D SIO, ICEA TV S, BAIVT S
& SIO, =55 % ThALAGA LGRS T v 7B E LTEHEATWS, RELEHIKN TR S &, g biEshi ks
KUOBANVTITHOLRE~ZILE, Z U UGB X GV T SERAO T A A M 2 KiTE %, miEld \—
H—K EIZBW T, AlL,Os. MgO, FeO, Ca0, KO & EDE57t&E. Z LTV, Rb, Y, Zr, Nb, Ba, Thix & DfEITZ
T, B BRI 21 T & TRAITE %0 MBS GRS SrRINIALL A ETE . UGB - %4
WT I EAREEI - WV TSR EE > Tnd, TNEDT ENE, V2 IVy KN ET ZLEREER T ID
AR ME TR, TAYA MERTIEERT ST LI TET. HROEIVAR L AFC 7O ANKETH 5,

RISENHA & VTSI 2 ik d % & WL L ARG T A YA VAT THED, N—H—KTHS
&, BTCOILETHHAIZE BITHERNELT 2 20080 ML Y REHL T & THBICKBTE %, RHEE CED
95 Ky0, Rb*® BaZx €D LIL el SiOy I3 U CIEOMHBZ/R L, 2 DDOTEEIHOEHYIE ZENEN T8 5ix% 2
DD LY Rz, FU SIOy TGS, VT IEBIAS 7 DM LIL stERICZ LW, —J, Nb, Zr BXU
Y i D HFSTTHE T, VT IO ENS Sio, L IEOHBIZT 2 DI LT, KISEIHADZ I E OB %R
T, TDI, HEEBEMTHEIZFLIUZ Nb » Zr & 2R3, ZIEISEOEA CRAKTEEIHEHYIO Nb - Zr 2%
. HIVTIERIOZNEHRTELLEL %%, TOHFSITEDEWTAYA M, oy vy v = kLY O
EDHMA R ERELEAZD, VIV y ZUTIERRAHKZ RS E VWA %, TNSDIKIEENH & LT IO
TAYA FOILEHROAEEEZZ S L, 7 <EBIEOHA~ 7 < h 5 OfEEMELEMRERIERIC X > TERE N
72 ITIRIE. T OHD 7z DI RN AL DT — 2 AR R TH D, Sr, NdIB KT PoDFINRIC DWW TEITE, 5
W Tths,

VP KU EHH RN D OBAHER « FERX< <O EET % & (RGBT 5 Ak O HEfiHE
FREBBEITENTEZTHAD, TORBHICEEHERME R L, AVT IR EHEEOT AT 1 NE < 7 <D EH)
LTWsZld, EBBREICSEDLLWVWTHAS, LMLENSIKIEEIHO T A9 A4 MIANLVTIERADO~S < &id
WMThHsd, TOT D, HEFHBFETIEAINT IEBIAERI U 7 DRAICHEE - EREINTOLOTIEER L, K
EEBICRTRMRDENRT 70 RCKD TAYA FIIDBEEEIN Tz, B2 WIKETEEIHH & 130 7 1
Y A TSRS < < VR - BEESNEhOVWT I TH S EZEND,
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F—TU— R VT T, VT IR, ¥ /T ae X BREY Y, U Yy =kl
Keywords: caldera, caldera-forming eruption, magma process, silicic magma, Rinjani volcano
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