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The history of volcanic eruption based on widespread tephra correlation at Pliocene an
early Pleistocene in Japan
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TAMURA, Itoko!* ; YAMAZAKI, Haruo!

VBRI U EE ARTHERE R A P
'Dep. Geography, Urban Environmental Sc. Tokyo Met. Univ.

FUSHIC : HAYBIC BT 5 EREAOFAESE DO ERR, EFNHEZHOFHICB W TEELBEOO &
DTH5. BIHEH BT 2 REAEOE T, KILEFHEDOKFRRHEREY) £35277 £ THM I 2 I8 LIR E DXL -
FEIC K ORI ENTE R BRI, 30kad AF KPUFRHEREY) & AT Kl e oxfbb @ BT - FiH, 197472 8). @E
125774 T, VEI6 7T AN 8, VEI7 7T AN 9mFEL (WTH - HiH, 2003, HAFZICET 2 EREXIEZ,
FXZ 7000~80004FIC 1 MIDSHETH 2 T ENHLEMICENT WS, LHLENS, SSICHHEMS LIREDHER,
2 IZNHAR VT 575 EOREDA L, BHIEORENTET, BEANOHEORAOTMENNETH 5.

IR DIEE « 351 F7ara /ad—IicB 0T, 19904ERM 5, TEROIYHIRK, ST — XA
T, KA ATt (S, Ti, Al, Fe, Mn, Mg, Ca, Na, K, P) OILFHROHTICE D 77 T DOIRE « REEATT
bz Xoickotz. ZOME, X0 HWERO KA RRHERY) & st 7 7 5 & QX gD M EL, EEAE
HE-fRET 7 < (1.75Ma: &/)11iEh, 1996 R KI%-Sk1107 7 < (1.65Ma: E4F, 1998 K EDFEEMNHENEXRD, Hi
HEHHE LRI ORI T 7 T b A, FEREADERMEENE XS ICk>TER. £z, FH (1990 3kiLAZ
ADFERTHDELIT 57 77 Th La, Ba, Sr, Yz EDWERDFEDEODSFRAITE S L 2/RL, EHITKE
(200D (T KHFNFEFRHERYI DO NI UA T ZAMERFED S, TR LR O HEAE di L, U, stttk e 5%
FEERETE 5 T & xm L. EE DI 2000FEED 5, SHIOEHT-HHFETHOIEIET 7 5 O XIUA T ZOMEK 34T
ZITV, ZORHEICHED W THIIR A ARDEERT- B RO TN LK DXL « 2 MG LT E Tz, Tl A EI N T
WEWT 75 TE, KUH T AD RS MR MR OFH RS T DT 7 TR+ Ok gt x Eh D, EHEE
MEt U7z (K - (LI, 2004; HATIEA, 2005; Tamura et al., 2008 Tamura and Yamazaki, 20¥8 &). AKETIE, £
OB K> TRESINTERILE T 7 I HERITHE DT —2ENA, 5% CICMEKD 97217 > 72 BMa~1Ma
D I6MDILIKT 7 FITDNT, 77 T DEAANFIE & HEE SN A EAEIRE, MR, EHEERZz#RET 5. &k, It
SR 2Ma & D WO BRI E O fEH- B ET R RIS B U T, BFZEDSEN TEB O WS H RO ENME SN Tk
Wiz, SIS TV,

R BT~ gt o A LAl - 36 DRI T 7 5D 5 B, LalY 7Y 0.5L0 T Ba/Lah 304 | &5 BbifdiE Ok
B, 200D OWEEMENEWT 7 T1X, FOEDOLD, In1-B257 75 (3.1Ma: HAIEH, 2014, TmgR4-HSCT 7 <
(2Ma: T% - 3K, 2000, Kry [-HSA 775 (1.9Ma: HFfIEA 2000, Kd44-Nk7 7 F (1.9Ma: #iA « Hi1li, 2007; H
FiZEA, 20089, Kumado-Kd22U77 < (FfH - #iK, 201D, Akai-Kd1877< (KfH - #AK, 201D, Ashino-Kd8-CH13
775 (1.3Ma: #H - #iAK, 2011; HAHEAD, 201D, Ysm-CH37 7 < (IMa: HFZH, 201D O 8K TH 5. HERELE
i 2Ma~1IMalc =R LTV 5. kil T Z(EZ00lE (Lary Y 1 (%%, Ba/Lah’ 20~30) & ki 5 M &
HeEadnadT7 7513, ™Mk Hbtl-MT2T5 75 (2.8-2.9Ma: EH - /1], 1999, Ass-Tmd27 75 (2.6Ma: Tamura et
al, 2008, Skt-Kd1677 < (1.4Ma: /K%, 2007, Ss-Pnk77< (1.02Ma: HTH « #HF, 2003 D 4K TH 3. Trbl-Yasd
T 75 (4.2Ma: HAf « (LI, 2004 *® Ksg-An777 75 (4Ma: AT « (LI, 2004 &7 7 T ki Ok ERE D 5 i
(HER O ATREMED . RS i o A bRz R L, BHIEARRT 7 51%, Sk-Ya5 775 (4.1Ma: HMIZ
7, 2005, OK3-OM17 75 (2.15Ma: HIff - (L, 2010 Tdh . iSO 20 KA LSRR EHEE S N5 T
TS5T, 2L DEEBRZEH, K20MWM4%%HBZ, LalY B 1LLE, Ba/lah’ 20-30& W\ 5 KR, HREsLEEED
T7 MBI LIED 5D, X% 3.6Mad Hgs-An1297 7 < (Satoguchi and Nagahashi, 20125 Tdh 5. %7z 3Ma
~1.5Ma®fic 16 K EER LTV 5.

SO JUNREdE, dtifEER Eicid, &0 T 7 5 & O EEARRET E T WO AR WO ETEE T~ R O KR
BEKPRHEREYI OTFEDNHI SN TV S, EEE L SR ORERIC AT TOSBOMEE, FHTEHROD RV ItifEE
P 2Ma & b LWt O T 7 SHEERED L L TH S.
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Emplacement processes of Takayubaru lava flow which actived before Aso-4 pyroclasti
flow

MERT fifim b BN FIRE L #x 52
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Rl k-4 NFEE K IE RIS A7)V T 2 O/ 5 km T, KIENKILOEX, @il ETAS OFHEAE C O, i 200 mD At & JE
#9100 m, K ifE 28 kn? OBLIRTAS (block lava 5 7% 218 E BRI LTz, Filgk-4 #45 & mnliRa s i3 ke T4
YA b TRUES 72K TH B0, A DVEFRINITEA 2R T Uz U, % I3 Ak zit Uik,

HEATEEHEHAT (1994 DOR—V > 7 a7 DT —2h 5 @ilEFiaS OWim Rz ER Uiz & T 5, KGO R
(s 200 m) S5 3 km (B 15 m) X TR ERHATOHE mAMER LU,  OHSICIZEMNFEEL TWVWA T
ENbho Tz, BERAEDOESRZETRA 140 mE R D, ZTHhSIFICHN > TRT 5. INEOEmIE R TIFE
SESIEHIEIC I > TH O It (FEE 85 m TOREDETIZ 10 mTH 5. Mt /F oW 5, i mmh e i
TWVWAZ EWMERTE . bbbl 3.5 km TEAY 50~100 m{&k< 7> TW3. T OMEE AW IC X % EHic
KXB3EDTH5.

R—=V7ar7id bhr s+, Wik-4 77 5, TEEHEE RV TEBERASOHREE (FOEET 15 m |, BRRE (F
80m , B (H2m) NH D, Z0O NICHAHEHIBIZ T E . BIRERIEIIE T, I HIFE 2 A TWiah > 7z, 85
Y1E— R TR S B RIS THEEREVD RS NEh - 2. K8, IBE0ERO a7 TIRIZIF L THEI N
1o, HUDER, ARe D a7 Tld FER & EERIC LA R BN o To. IRE O EuiEs, ddess, e, 2T oA LA Sio,
THI 2wt YDFHARIRIC I X F o 7z, SRES M TR &, FRCHURETIRIF EA E&(kId b o7 (SI0, <1%) . REAE
FEZ RS A, DA EDIE 5D EIIERE SO bidah - . @ilERAEICE EN2REARIEE R
BOVIROTEMHZ R, REAODOBBOE SN EIRE T THARS &, B0 SN Ehbh o 7z, DL EDOREIE
R, BEFEASDMESTASTIR TR H—DRERTH 5 2 R LTV 5.

H—DEEROE X LmROB% L=10"3.11 E"0.47(Calvari & Pinkerton, 1998 % W\ T &l Rya A O R &R
Oz, BEFRARIES 75 kmTH S OT, HHRIEIN 42 P/s TH % LR ENT-. Tz, SRR A OERREIZH 2 km?
THBT D, EEFEASORNIIHNIEK LAF LR IN. E—ELNET S L, 806 mhrtdhs.

F—U— R Pk, Kkl @nlflRias, iR
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The occurrence and grain-size characteristics of distal facies of Aso-4 ignimbrite in Yam-

aguchi Prefecture

b B Y W A L A EE 2 k) TR 3 vk A 4 KV B 4
TSUJI, Tomohlré* : IKEDA, M|ch|haru1 : FURUSAWA, Akira® : NAKAMURA, Chisato® ; NISHIZAKA, Naoki* ;
ONISHI, Kozd*

PR S AL PUERR S RFZET, 2 AR ( et i, 3 B2, 4 PUEE A

IShikoku Research Institute InéFurusawa Geological Survey InéEhime UniversityShikoku Electric Power Company Inc.

Aso-4T ignimbrite is a low-aspect ratio ignimbrite which distributed widespread from Aso caldera via Seto Inland Sea to
Yamaguchi Prefecture. Though the mechanisms of transportation and deposition of that are important issue of volcanology, th
fundamental data such as the depositional distribution and grain-size characteristics were not studied enough. Then we survey
geologically and analyzed the grain-size of Aso-4T ignimbrite in Yamaguchi Prefecture in addition to Aso-4A ignimbrite and
Aso-4 ash-fall in the other localities for its comparison.

Aso0-4T ignimbrite distributes widespread in central to western region of Yamaguchi Prefecture with relatively thin (2-3 m)
thickness in contrast with Aso-4A ignimbrite which fills valley to a thickness of more than 40 m in Oita Prefecture. Aso-4 ash-fall
deposits as 15 cm-thick and partially modified by water current and resedimented at Miyoshi city in Tokushima Prefecture.

Aso-4T ignimbrite is significantly altered and rich in clay. Oppositely, Aso-4A ignimbrite is coarse, poorly sorted and includes
small amount of clay. Aso-4 ash is fine , relatively sorted and rich in clay. The maximum size of pumice in Aso-4T at 130-160
km from the source caldera is 1.0 to 1.2 cm, that in Aso-4A at 50-70 km is 20-30 cm and that in Aso-4 ash-fall at 314 km is 5
mm. The maximum length of hornblende in Aso-4T at 50 km and 130-160 km is 3.8 mm and 2.8-3.1 mm. That in Aso-4A at 50
km is 3.4 mm and in Aso-4 ash-fall at 314 km and 680 km is 2.5 mm and 0.9 mm.

The aspect ratio of hornblende in Aso-4T is 1.6-8.0, that in Aso-4A at 50-70 km is 1.5-8.0 and that in Aso-4 ash-fall at 314-682
km is 1.0-6.0.

Hornblende is resistant to alteration so that it suites to the study of grain-size characteristics of significantly altered ignimbrite
such as Aso-4T. We recognized the tendency of the grain-size characteristics as follows:

1) the grain-size of hornblende in Aso-4A ignimbrite is slightly larger than that in Aso-4T ignimbrite

2) longitudinal variations of maximum size of hornblende in Aso-4A and 4T ignimbrites are relatively homogeneous than that
in Aso-4 ash-fall

3) aspect ratios of hornblende in both ignimbrites are high than that in Aso-4 ash-fall.

F—T— B Bk 4 NP8, (LE0R, KR
Keywords: Aso-4 ignimbrite, Yamaguchi Prefecture, grain-size characteristics
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G?ologlcal Map pf Kuju Volcano; More accurate eruptive history and magma eruption
rate

JURL A 15 A 0 L P JIE— L Lol 3
KAWANABE, Yoshihisa* ; HOSHIZUMI, Hided ; ITOH, Jur’ichi' ; YAMASAKI, Seiko!

D RS SIS T EGR &R B v 2 —
!Geological Survey of Japan, AIST

PERSIHNE R & e A > 2 — T, 1EEIR ALK ZIHS M U, KILTEBIOFHM, ALBhSEDORRERR & L
TRIE RO fzfil) T&E /. SE, ENIEX] 2R L72OTHTT 5.

HENNZ M« REPGEHICNAIE S B35 A0T, 19954EIC uE LS, R2AEILIEHRT (7<) KRGIEAD
FELTWVS. RO T MK (1.6ka) TlE, BEAS F—LDERS Nz, JLEALOBARIE, /NEF (1963) AH
(1991) HfH (1997)7x EiIC K DM ENT WD, SRIONEXNIMEXKTIE, EEBKTCT 7 F DEFOFME
BRURRBE A AR 2T 72E D, K-Ar KU MCHEIIEZZHIT-o72 & T, TNETXD SFEEREAEZ
MR

NENINE, DREEZREDS T A YA FO/NEDOREXLIRTES R—LOESGHRI SRR ENS. BB K2l
I WOAILADS, BN IEH LW AILAN TS 5. SLEAILDREPICIE, N LSS LR HERE Y5 8 7
ENHERY, L amMER 7 Eh 575 5 MUBRIR-D A > TWBIED, NEALEEROER, R, fHO 320
KEENK PRI 305 5.

JLEXLHE K TlE, 200~54kad s 11, AHARMRENRAE U725 2 1 (54ka) JLEE LA CRICiEE) U725
31 (54~15ka) HH TOEPES T OEE TR O 5NB5 4 (15kalll%) X7 Uiz, &H4iconTid e
NETEOFMET 7 Tz, ITXEKDOAELT, HRNEEG (7<) KESEXKICDOWT &z
THoTW5.

ZROERNEZITV, Flfk, 2=y FORFZESMANE DFFNCHONICE > 722 & 5, SakallffD 3 11,
B AHO JEHRICOWTHMG Z1To 7. 85 4 OB Y& (v 7 < #15) 135 0.45kn¥/1000E CTH D, 55 3HHD
#J 0.29kn¥/10004E SHEINL TV 5.

F—T— Rl AL R, SuEkL, AR, RIS, R

Keywords: active volcano, Kuju volcano, eruptive history, geological map of volcano, eruption rate, dating
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Volcanic History of Ogasawara loto (Iwo-jima)

R HED /R R
NAGAI, Masasht* ; KOBAYASHI, Tetsud

VBRI AT HER - LB = b, 2 BN R EA RN
INational Research Institute for Earth Science and Disaster Prevetiiagoshima University

Wi B N AR 7 a > b FIchi@Ed 2 A0S T, Hei 2000mEREED KEID N LR D 1 IEBIc B %
B 10kmEEDHEH /1)L TZ O ptss & R A TEOH DD SRR I N TV, EREHBGEEHPRELZH THELTH
D, VT IHDOEFNCR TN E AT 2 HAE R—LERIEEHN B AbN TS EBHEEIN T3, UL Ui DX
eV TEEH D VT T OISR Z Z 0, KB OFEMIIIAS NS> TRV, Alal, BEK
RRER AT O X LR BHEHIIZE D —BR & U THIEFE L S a0 E B T x> Tz FRCATIIZERIC i m Fici
LW ehinERE L LTzl iz Ic IR 5 bW TE, TNHDERIZLLTDOE S ICE EDHEND,

Fe VT T KINAE Y% /1)L 7 5 1 & AR O M2 LA- S B~ 7~ OTE# TR E N, —5BidkE L TR L
Tzo FDIVT ITEBDIEEN DS 0.07-0.08MaF D K-Ar FRZ1F/zM, TS DMEIFKKIEARENE SFREDNKE WV, AV
T OEREHIEE 720 b > TR, 27004ERTHEICIZEREOHERER & UTHHCFEEL Tz, Fiz, fidicEabhn
T NS I KB IMEAE LTz rTREME D &,

JIVT I HROBIHED T THI 27004ERTICEE Z TS E < 7~ DK OTILEK) Tld, #lIcHmLiz<x /7~
IZ &K o TR T < ERAOVE CKILE ZBHE U DD KR U, K HERE O TARS IS 0 B 75 2 H R i
RYIDIER E Nz, FEOToliEENMmH Ly BV w & 7D UK E R v — MRAS D JERTh SR E 1
% R—LIRDIKHTASETRDIER E Nz, H I KPERHEREYISO S AN K 72 ERD 5 BICTtiAS R EE L, &
WIS NEHERY) & 75> THERE U T2, BEV THURIE L2 7RIS K Z/KEA S <A &, /K AERIC K > Tt
I AKPHEREI DME R E Tz, TND IS AE U HEREYI D 22T 2RI ROHERYINE T THB D . —HO1EE) 0
EVEHEE I NS, EERORNTARIIENHER D720 T 1.2km? L7455, TOXSICHEDKEVEXNTHSDT,
WA 1)V T 5 K DTEREZE) 72 > 7= [ REME N D % 6

Z D%, MPEEORELT 3ROMmAEE Y 7~ OEXIEEINE U, RFIOEH TIEFE LT~ 7 <IC K - Tk
KN T MKV TRk IR ANV UHERR L NS A HEREI M IE I E Nz, BRI R ERARHERE Y O B HEREY S il
NEEHEREY) & el sy EATOHERER B (X R HIRIZ D, 1983)DHEREMIDORNCH B DT, TS DHETERDN S
#) 27004ERTLA% . S004ERTFLEE F TORIDOMHRICE A L 8| 255  HHEREIER M E Uiz L HEl A N 5,

ROTEE Tl T IR~ 7 THRESR LA HERE I D TE R S L, e THESR LIRS DR U7z, FESAILAS
W REAVKA,  EERARE B CRERS U 2R 2 R T, iR DTEE) Tl iRk BB ARHERE I E K LTz, T HUERE Bk
KRR TSEKIC K BRE UG & A Py RY RENIC KD A0 T EOHIEH 5755 KR ©. BifEe
M UKD BRETITIVEDRKICHINT NS T & 5H 200EFICIZT TIEREINTWEEEZ SN,

seitlZEHu &9 2 AR R — LD BBRIZEA S D Tiandy, B LY > O “CHER K DiEL &3 500
I EICEHNZE INTW S, TES BEIEENC PO SN DX FT T/ INIRIR @RI D E TV B D,
HENTEHEYNCIIAEE L I TE AR TIIFTENTE ST, IKEKUBEREEEZ BNS,

F—T— R VT T, KFKEER, KBRS TR
Keywords: caldera, subaqueous pyroclastic flow, subaqueous lava
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Investigation into transition magma after Caldera forming, Izu-Oshima Volcano, eastern
Japan

LT AE U FaJI el b e 52 !
YAMAGUCHI, Azusa'* ; NAKAGAWA, Mitsuhiro! ; KURITANI, Takeshi

AGHERE AR A B AR A RITFE e 2R SR AR

!Department of Natural History Science, Graduate school of Science, Hokkaido University

PEXKBIPE-NEFREEORILICME L, fFE-< ) 7 FHicET 2 MUETH S, FrEaRkEUOMESIZ, el
T - AIVT IR - BV TSI 5N, BTEKEIZR 15005EF1D A1)V T I 128 iz
HHRFE N AT TED ., NS OBENIC X ZEHYNIFIAREEREE PHEN TV 5 (Nakamura, 1964) FEKE
KINEBF BT DEBICDONVTIE, TNE TEICEHEG O 2R S ER KIS OV TGN, 2D
R, 2R AT IO YOS EEHK T, Mg#DEMZIFHEFNTH D LT3 T EMEEINT
W5 (FEHED, 1988) 2 LT, VT RIS ORCAIE YN, Hilz/a~< 7 < DIEAZIE L A L2 T ITkiEmIC sy
BT LT, BAMICH—DO Z/<EEDICHRLTWR EEZSNTWVS (I, 1991) Z 2 TAMZE TR, LT
FRLEDS 7 702 ADZEBIC DN T E SICFHINCRETT 5720, Bk BIERE O Y 2 i 5 iR b 221 fig
Wizi19. Sl ZOHE—EREE LT, Sl X UeA LD S K EEHOERYDOEEBICOWVWTE L,
Ko kOF EDBRICEH LIS IV AT LCDWTELRT B,

PEREOKLHERX (1154, 1998)% & &I, FRERERD 1212y MIINA T, 195043 KT 19864 E HPh

. OEt 4M4REERE U BB U EHRASB X TRV 7 TH Y. BiEE 1.5~ 10wt D Kl A~ LR E E 2 LS T
H5, PEAASDOEEIREA. BREA, RO TH O, —ISHEEESZ 3T, N5 ORI BRI b
BELEURAT L BEAEMGBEZSEURAT 2. ZTOEBLEEERWVEA T I TENS, E{LFEHKT
2 EEHIIE Si0,=52~58Wt.WDEIFHIC /74 LTV 3 A5, 19864F I LIEE X DM #FR < &, Si0,=52~54.5wt. %D
PeNFIPAICINE B, 2 A7 2 DEHPNCIBNT Al,O3 EOZEDRENZ EDEH BN, K7 OOV TIER
EAOORSRICED 57 Al,03=14~15wt.%E TWEIFIC M LT\ 5, £z, BalZr/x & OWAHIRE CROIREHIXIZ
E—ETH%5, RIEAKSROIT7EO Anflld, 2 LEEDENAT=y MCEBNTE An=90FiTic ¥—7 &> TW»
2o =77, BHEAHSEDOD LIRICDOW T, BAERDHT L L 210> TANED E— 7 B3 2[R S5 N iz,
iz, VT IRBIHOEEYIC IS RFERE R REAHENZ S RENTD, ZOROEHYITIEIHEORON
Thoiz,

£, REORMHBECEOMIIFE ETH-HT eh b, FHAREEROEEYIE, EAMIZH -0y ER Y
SHKTH S T EHRE SNz, Tz, WRTEZ & OREAHEDRHIC VT I ISEHOEEYICZ < AN s T
EMB, VT IR I IBEEDLENTH > 1e— Ty TS 25 miRo~ 7~ Ok Ak EiIEE T
ODNTWENEDEEZBND, S5, FEKETIZILE-FE /TS 2 5 OBEE SN 545 U, 19864EmE X IC
Ko THIWIHPKORHE B X5 ECO 2FOICHOLTWE K SICHZ %M. TD 3 DD EZF N5 DEHY)
DOEECFHRZ LT 2 & KIFIT LICHEDRRENS T D nh o, ThbDT e b, FERKEALTRIC
B, FEH—-OWESIRICHKRLDDE ., KIFIT LIS R s > FEFEIHEL LR 4 O F<BE O BMEEL TS
AJREMEDV R E NS,

F—U— R ORE, G672, K, < 7R
Keywords: 1zu-Oshima, petrology, volcanology, magma-plumbing system
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Magma mingling of the Kagusa lava in the Kusatsu-Shirane volcano: preliminary results

from analyses of a boring core

S HE ]
USHIODA, Masashi*

VRRTR « bk
Volcanic Fluid Research Center, Tokyo Tech

ﬁﬁi%k?®a¢9ﬁkMﬁM%u39®ﬁ7$~wﬂ@%-@ﬂﬁ%ﬁ&é@M@%ﬁﬁm%ﬁbfw%o:@

T, BRICHBIIH R EEIASOREE L SIS N TED, JEES 50m EOFEAREZEEL TV 5 (T4 - i,
mmxéaﬁﬁﬁ BEZ TkatHITIKESHEZ KO L Uy HEEOKINIOARICH N L (F11, 1983) FI (1983)*F
#5 - fth (1983). kG - il (2010)7% £ THIEREARI O M TN TEH D SiO, HY 58-65Wt.YDLILEN ST AP A N TH
2 LRHEN TV, FHT, G40 - fl (1983)ld. —HDIBEEFRDOP TLILEEDE D E T AT A NEDERITHFIK it
MBIICEZDE>TVBEIANDBZLELTED, ITIPVEIDAENSAENRELIZE SR LTz, 50mEDE
DT RN, FEEEEHRO~ 7RSS (BR) D%/ - AT — )V T 5 Lid, Y7 <IRGDHEICH
zofm%k%zQMTw%%%®§m5ﬁ1%®AM%@m¢%Lkkﬁﬁé AT TIE, T4 - i (2004)D a7
R Z N— T, Fom BRI ZERIN L 25 R =R 2 E Uiz,

AT B TIMES DEPIRICIZ > TORWEFRZYI DL, ZNZERMARIC LTz, £z, —Ha7ilkicB T’
HEOCIR S D B o IEC DV TR, TR REZARIC Ui, fid. TR AR#RIED XRF(RIGAKU RIX2100) 7%
W, 1SR Z A — b&ki@ﬁoto%%ﬁ 2 DY VT IVH SIO, THEZ 65Wt.YDT 11 b, 60wt.%D
LEHRD 2 DD 7)) =TI TE,. 2RolHmzE R 2 & RBOMKEZ & DY )Vik, 2D 2 DZimiESE Uiz
RUTRBEICEXZEDIZLHERTIENTES, EH(BLEHEI BBMETETAYA MDD ERTHD, ZhEDE T
HICB N TR LZIEDFEARTH D, F46 « 1 (2004)IC X B0k BN TH S, £z, & MRICBWTE T AT A
FeDEGVROENS, TNHOFBENS, MK TR T 2EDEI D G-I <M, HWHEICKS X TORMZRETIC
AEDRHE LI EEZBTENTES, TNOZBER. 214 LAT—IVDiEmZ LT\ 2olc, Bl fAid#iiz
IO, FRC 2D 7 OB TR DY —= > 770 7 7 A )V EFHINC R T E 720,

F—U—F: RUTER, X URES, SEERAkL
Keywords: magma mingling, magma mixing, Kusatsu-Shirane volcano
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Geological map of Zao volcano

(A7 I R
BAN, Masad* ; OIKAWA, Teruki? ; YAMASAKI, Seiko?

VIR PA AR ER AR, 2 PESERRRE i ZeiT  MERER G > & —
!Dept. Earth&Environmental Sci. Yamagata UnAGeological Survey of Japan, AIST

FERRIEO M IHE K S ) — X & U TEE X RKID 52K L 72D TN T 5.

WAL AATA L7 T > s OREICAIE S 2R EAE, Ik O THEAGEEDRZ DOTEKILITH S, 1894~97
SRICEEHOEIEE DD O, (L LEDKIMTH 2HEZENITE T 2 EEEIOREADNFE L, B & RIRHSHK D I
NTIN—=)VEFRE LTz, 1939~1943%FITid, BNICESTh > 72D, K THOHEDEN S U ADEH L, ik
2, WHEHOHE TEOLND R EDWEIHIMNET -7z, T 5IC 20134 1 AH S I3kUMEMEIDSEHEIICEIIE N T D,
SHBROMEE ZFHTREKLTHS.

RENIZ DWW T K DB ZEOMBEANIIZE M b N T E . 19904ERBRICITh NI LRI LW T, %
DIEI;I 3TN L 4DDRAT—VICRTENT WV, SEl, N0z E 272 LT, BLILOMEEekzEL
TIEF OB 21TV, SRHHOBE N - B E Nz lifk « < V< ORMICEH LT 6 DOIEBI A T — VI Ky Lz,
F7z, #ilcikERc it D < BHFFERIEO MG & RN ERINEZTTo 7z, 51, RHEEI GEEIHVD icow»
T, HEIE, HECEROMNTZFEMCITY, PERICHEREA R 2RI LM Uiz, T OMEXIE, Zh
5 OMRICH D E RN LOME W AEFIR 2L DTz DTH .

F—U— FEE, ki, HEX
Keywords: Zao, Volcano, Geological map
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Magma evolution and time scales of magma mixing of the Kumanodake agglutinate of
Zao volcano, northeastern Japan

A\

TEWEE SR |l ol Be— T & 1 4
TAKEBE, Yoshinori* ; HIROKAMI, Chihiro! ; BAN, Masad

LIER - B
IFaculty of Science, Yamagata Univ.

To understand the evolution of magma system for the activity of newest stage (c. 33 ka to present) of Zao volcano in north-
eastern Japan, we have investigated the eruption products of the Komakusadaira activity (c. 33 ka to 12 ka). In this study, we wi
infer the evolution of magma system based on detailed petrological features of the Kumanodake agglutinate which was forme
during initial period of the activity.

The Kumanodake agglutinate drapes the summit area of Mt. Kumanodake whose inner part is comprised by the older stac
products. This unit piles up successively without any unconformity or secondary deposits. The succession is ca. 30 m thick, cor
prising stratified pyroclastic layers (agglutinate, agglomerate, tuff breccia, and lapilli tuff). The layers include various amount of
black scoriae ("1m), gray andesitic bombs ("20cm), and subordinate amounts of gray andesitic lapillus to volcanic block in the
matrix of reddish brown scoriaceous ash. The explosivity is inferred to have increased over time because the abundance of tl
scoriae increased. Futhermore, the large scoriae are usually found in the top part.

The rocks are mixed medium-K calc-alkaline olv-cpx-opx basaltic-andesite (55.2-56.2960582-0.85% KO). From the
base to the top, Siand Zr contents decreased gradually, whereas the CaO and MgO contents increased.

Based on petrologic features, we deduced the products were formed by magma mixing of felsic magma and mafic magm:
The estimated felsic magma (59-62% $j©56+17 degrees Celsius in the lower part and2@2 degrees Celsius in the upper
part) with orthopyroxene (Mg# = 60-69), clinopyroxene (Mg# = 65-71), and An-poor plagioclasg {fArvo) was stored in a
shallower region. The mafic magmas are further divisible into two types: less and more differentiated, designated respectivel
as mafic magma-1 and mafic magma-2. The less differentiated mafic magma-1 was oligip)ebéisalts (ca. 49-51% SiQ
1110-1140 degrees Celsius). The differentiated mafic magma-2 was basalt (1070-1110 degrees Celsius) havinggligine (Fo
with reverse zoned part of Eg and An-rich plagioclase (AR.qo) phenocrysts was the basalt formed occasionally at 3-6 km
depth. The mafic magma-1 was the dominant mafic magma becausg;okfolivine phenocrysts are more common than
Fo;6_s0 Ones.

We estimated the time scales from magma mixing to the eruption on the basis of zoning analysis of olyinpH{€oocrysts
rim ("50 um from phenocrystic optical edge) and diffusion calculations. The zoning analysis revealed that a significant mixing
process occurred 250 days to 3.5 years before the eruption in the lower part, while 15 to 130 days in the upper part. In the lowe
part, up to 40% An-poor plagioclase and orthopyroxene phenocrysts in the same thin section have multiple dusty zones or oscill:
tory zoning part inside the phenocrystic rim. The abundance of those phenocrysts decreases 15% up-section. These phenocry
are antecrysts formed by injection of mafic magma prior to the eruption. Thus, the duration of the time scale correlates to the
amount of antecrysts. Consequently, in the early part of the activity, the erupted magmas had more antecrysts.

The erupted magma composition became more mafic, which reflects increased percentage of mafic magma involved in mixin
At the beginning of the activity, the mafic magma also acted as a heat source for activation of the cold felsic magma chambel
thereby suppressing the volume percentage of mafic magma in the mixing, and also resulted in longer residence time before tl
eruption. As the activity proceeded thereafter, the shallow felsic chamber would become more mobile, consequently the mafi
would be able to mix with felsic magmas more easily, resulted in higher percentage of the mafic magma in the mixing, and
prompt eruption.

Keywords: Magma evolution, Magma mixing, Time scale, Kumanodake agglutinate, Zao volcano, NE Japan
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Petrologic characteristics of early part of the Okama-Goshikidake activity of the Zaovol-
cano.

PG GRS 1 P HERE 2 5 R 1] RS 3 5 LR A 4
NISHI, Yuki'* ; BAN, Masad ; OIKAWA, Teruki3 ; YAMASAKI, Seiko*

LI RAE, 2 (B K, 3 PESERANFR S, 4 e SERANKR BT I
lYamagata UnivZYamagata Univ’GSJ, AIST*GSJ, AIST

< lFL&lIc

KGRI AL T 1 > s OHUICHTE T 2 B REXKILTH O, ¥ IMah bBITE X TiE# Z2#Hild T %,
HaFHEZEORRMEEICNE L, BMEXLOHPTREH L RS NIIMUEOILATH 5, AXLTIE, 201341,
NILPEHEID R 0 IR LB S N5 2 EXITEBIO S E O BB 5N TV 5,

CNETOMEICK > T, ARALKITH 2 TERMCTEBIZMHGB LIz & &, EHPE Ik — IR e 7 7V
Fr—EBEx5T L, HHPNISODOMEI= Y F (=Y b 1~B)ICKEL DI ENZ T ENRETN TN S, A
FCEARNMUATERIIAO L=y F 1255 E LT, XOFELVERFEEREAFZNRBZHS M LIZDT, Z0Ok
R d 5,

* 13- &AL RAIEANE Hit

% e EN AT BRI Y, k7 As, DOEETAS N OAPEERE, Lo rea, neEa
KIPEEEICHIE NS, RFIAEE, BEO @R LTEN 5K 250mt/5 0, Lt IHRERERALED St Ucias
WA L7728 DTH %, it FEEEEEH) 750m Tl & Z 20~30m DI EWBIRZ R LIRICI> THOfm L TWa, fifa
T E MO, Tim O OEIRZRA TSRO =i LT 5, FEBISRIKAMES, EilAKE
BEED 5755, NEBORIKABES 3N 710 T AXA MO EHZRS . EESOKGHIY S I EE /SO
DEFNChNZ, Z OEED 5 FEE TN D OB ZREET TV 2 DR 5ND, WA EIRDOIEIRZH LT
VBT LRDEND . IBEDFEEIIE, LI — DU L JGEA A 572D, htfE
(LTHD W /5% 500mATIic RE NS K — DHERME iz DB SO M LRI G ~ KIS D 575 % . 28
DI IFMELN, ZOZ ENTTANSERIENEY, FHEEK 1mTH 5, JOEABESEEHT=AHD, IH2~
8M TEE 5~8mTH 5, TOMEIT MR- P71 TIRIEREINRY — VHERY 2 Y] > T0d, WINnbil
IRKDEDNEIKAEEETH D, SUEIIN~20emD KGNS ZREF TN D, AtimsEAk ey — IHERYIE Titafn o
HIERICRA LD END . BIEDZEMHL JJENE T ATH 35m #HNE A TH 6m TH %, WIEMIEHFHE LT
RICE~ KBRS~ RIS 2 TR L LTOVT, KLFLEEH 5N 5,

- EAENEE

WINOEHY) & @G- R A ZIE Th S, RHEARGRE Sy FIREEDEREZ RO ONZ WV, HU., K
TIEAS & IO IS E R OKPYEEE T, BEE 2R D80T E A ERV, RFEAELE, & R ARSI B IE
PHEDFRNE DML L, ZOYEITATHICEEXDICH T RAAMZEE, &6, HROHSEMBIEE RTEDE R
5N%, Filz. AOEMEEAEEOIGEMBEEICE NS KO RO P LR THBH G OB G 0, i
AU ORIC =y MEDAERIZFRD S5 NiE,

AT 2T, REAV DL, VI T7IVAVRINCET %, 2% SiO, &Ik 56~58wt%k Z{biEA VY, Si0, A
REEKTIX, EDa=y Fe&fla—#HDO MLV FICES, KOFHNCRE S &, IRTEIAE & A ARSI Sio=
57.5~58WtWHICE L 5> T3~/ T, ZTOMDEHYINE 56~57.7TWt% TH %, Fiz, FOEmEaR NS RED NS f i
HHONILFEOFA, O YN LT FeO, TiG, ik EARRE L MgO &7 EWSRR0E W EA %717,

IR AS & HOEM TS MO KFEESAORT A 0O 3 7 OF1KIE Mg#64~65Th b, Tifafmdii iy EEHIE Mg#65
MR TH 5, £z, AOEREIBAEEONEABESICE NS AT Mg#62~69 L HHRKIEN AV, HRHGD a7
HOFAIEIZ R TDIL=y F T Mg#64~70 ThH %, RHEADIT OFHMKIZ An62~92 EHEKIEDAV, IR TEIANS & 1
OERE S TRE R O NEEEE T An68~70 & An78HZIC Y — 7 2 FiD, %1z An0REIT/NE—I AR BN S, A
KA Tl AnB4~66 & An76~78 HifRICE— 7 ZFiH, AnQOREEI/INE—I MR 6N S, HEEmIAEEE
DIGEA AT DXL TIE An62~66 & An 74~76ICE— 7 NEvH BN 5,

F—TU— R Bk, ZINEER S, KT —2, 7 0V FR— b, J)V 7 7 )V 71 F5
Keywords: zao volcano, andestic lava, pyroclastic surge, agglutinate, calc-alkaline
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gULHAR, B, 1800-1804FM YIS AR o
Petrological characteristics of rocks from Chokai A.D.1800-1804 activities, NE Japan

RS AR Y £ HERSE 2 5 AR ERER 3 K35 |l 4 ki Bl S
KAMIYA, Chika!* ; BAN, Masad : HAYASHI, Shintarcd ; OHBA, Tsukasa ; SATO, Takanofi

VIERZZRZEGEE 225k, 2 1B A AR I BRER B AR, 3 IR ABE L A A ST =, 4 FRER 2 22
FEBHIBERER AR, SAIST

!Graduate School of Science and Engineering, Yamagata UnivéRipartment of Earth and Environmental Sciences, Faculty
of Science, Yamagata UniversitiDepartment of Earth Sciences, Faculty of Education and Human Studies, Akita University,
4Department of Earth Science and Technology, Faculty of Engineering and Resource Science, Akit2AlBive,

B IR & IR ORBHC N E 3 2 5P E L TH 5. HEIEKEL 3RAT—JICRF 6N TS, K4
OWEHHNX, X7— 1 60 HE-16 H4EN], AT7—Y 0 16 H4E-2 4R, AT—VIIH 2 HERN-BETH 5. JFE
SHIRFROBAIESNE, D L < TSN 28], KEKIEKIZW U T IKEKIERZ 4REDIRLTWVS (A,
2001) 871FED JMEAIE, 869MFICH & 7z HEHIED 2 FRICHEAE L TED, HEE MLOBRENREINT
W3 (FK,200D. 201LAFEICHALH AR E DN RAER, BRI EZILDO K S kLSO & £ D IdERIE N T
WV, SHBEENT RN 27D H L THERENDH . LR RE YO0 & Ko S Bt & s A
GO, I XEOMNTE VTSI NTER (& 2136, 19841k, 2014. LA L, JERRHCZE U /2S a3 fT
ONTVED, 2= b T EOFMAETLEIIITONTORY. KXo TAMIEOHMNE, HEHEHIVT NS %
HEHRIEHYI O TERBHT LWV J AN TH % 18004E-1804FEHPNCHE SR D, VIO & XK ERE L,
SUSBHGRZFLIMEIT 2L LT 5.

18004F-18044F DM HIMNIE AL D FTILTE S (SL), Lk N AFEHERY) (SPFD) #rliiss F—L (SLD) ichir 6n
To. BliES F— Lo 52488 500mOHEIFIC K LsE MR SN0, FElAETRHIETIHTH 5. BB TRD
MOKILERIZFTILIE R AFHEREYI O FAiTE RN Tz8, Ok FnLig SRR O—EE 3%, HLEEE
Wrilyaa F—LoA Ldthlicon—7 g 2l T & 5. JE/RIEILTHRA 25m =T 50m AR 7.3x103%km? TH
. a—7R70y ZIRBEETHRKEINTOED, KD RBiEOTEDN TV, FREEIEEUAEEEE. ¥
(LB N AIEHEREE N LITA S F— LOMMD S RIS THMd 5. BREHBHIC K> TRESZD, Filiias F— Lok
DEEN 5 30ecm ERE L5 E, AREIE 9.0x10°7km? TH . T DT TIRIED dem T, —EBIZREITE
IRDBZAEERDSRD, HIREN emDBLE G T ehH 5. OEAR IZHAMTEIKZEVD, BOEHA
- HR IR TR I, < R Y F ISR LR-HIETH . S kg RAFHEREYIC & s Tz kiligifid, #) 50cm-
Bom OV BRI & BRI D B . 7SV B ILGHIE FICZILEE THRE WA 2 380, MICEBRES
BANLDORIEZEDEH S, ABERNKLFHIIE T cm-1mD AL, MDD < iz K 5 /NS RE D asiass L
MUY I ANGED. ABOBIZNTT AEICE>TW3E00H 5. Filivas F— L d8HED g Lo LTEBRZ 1
KLU TWBEDTHSH. R—LOEX 50m X 9.0x10°*%km? TH S (b, 1984) 1AE K — LIS FIRETHE & M
IREHNELSFEELTWDS. £, SHEUAESLRONS.

1800-1804FEME YT DA AZFRE, HE-mA ) T LDV I T IVA)RINCET 5. BEHAGHERE
f1, HURHEG, BOTHG, NEHIEY £ DASAHA, ARG THS. RIEAIIEEZEOXDE, HETE B BN
eV TVABIHRE R D O ET 5. RGO E DAL AARMISHRZED EODRDENZN, AT
HENEWV. REAOHRTEHILAS IS Z 2 ICHT (48-50v0l.9% AY, Z OB I 26-36v0l.%CH 5. Tk
BB SORMEIX 20-30 vol.%CH 5. RESOLIHREINA 70t T o 7 ¢ v JHHRE, WESOGHEHEBE T« 7 F
REVT 4w IRTHS. 1220, T 0FE2FTT oy VBT ORA 70514 FOKREZEEAFHC K > TEE 5.

EHPIO SIO, &iX, BHATH 60-62wt.%(SL, 60.7-60.8 wt.%; SPFD pumice 60.7-61.2 wt.%; SPFD lithic fragments, 60.8-
61.1 wt.%; SPFD volcanic bomb, 60.5-61.5 wt.%; SPFD breccia bomb, 60.7-61.0 wt.%; SLD, 61.2-62.2, wfA7)5 T#Y
52-57 wt.%(SL 53.3 wt.%; SPFD lithic fragments, 54.2 wt.%; SPFD volcanic bomb, 56.5 wt.%; SPFD breccia bomb, 52.6-54.8
Wt.%; SLD 54.0-55.8Wt.%)CdHh 5. Rba & A G3ABRMUBMOUAEZREERNZ LY FEET. ZhTho
SIO, BIEHILAS R—LORELUAADS SIO, BIUIEHDOEEYNCLERTRRE. HilikE FARHEREY rhoita &
LAEERD SIo, BIZIZERTUTHS.

F—TU— R Skl B

Keywords: Chokai volcano, eruption history
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Eruptive sequence and magma system of the latest large silicic eruption of Kuttara volcan
(Kt-1), southwestern Hokkaido

[TiE] i I/ == VA [ v
NISHIOKA, Hirotaka* ; NAKAGAWA, Mitsuhiro!

VARHEE R AR R B AT ARSI RL A I
IDepartment of Natural History Sciences Hokkaido University

FAPEILHREICAIE T 2 7 v 2 T KILEHE. £ 8 JT4ERT K D iGEhZ G L. 49ka™45kaD UK ILFE B 72 B AT 4 8a]
DFRIRHEEE A ZBRDIRL TW5, Z LT 42kaD KIFREEEWE A TH % Kt-1 O I X D BIFDELRK 2.5k
MDT v XTIV TIMERENTZEEZEZENTVS (L#E,1994,457%,1999, 7 v % T KILUREOKRME H =ik 100km? 7%
M2, RO, WERAIVT Z KICIEET 208, B8 7 v 2 KU TIREREIOE N L D KEDOS 7 < HEH L
DM OV TR SN TR, ZDT=DICIE 7 v 2T KIIBEOE 2 DK OHER & < 7~ ROME, B&
UZDEEZASMMCT 5T EMRETH D BAHME PSS AEIREZTT> T b, SRNTRHTOKHKREES
XK TH 5 Kt-1 HOWAHERE & Z RIS 2 < T EZBICDOWTHE T %,

AR (1998)1%, Kt-1 #7775 & U TR FAF, KFEFRE K A — DHEREY) 2 78ik U Tz B R, B R A
IV 7 (Kt-1sfa) ZE3IC FER (Kt-1pfal) & BB (Kt-1pfa2) ic X &N, REBEARAMESH OBRAZ ST H.  EERIC
BEENTWE L, o, AFHGRHERYIT O FIROIIARAIEDEENRN T eh 5, KFHRIE Kt-1pfa2 & [A]
Rrcs Lz b Ui,

AHFZE DN TlE Kt-1sfaz FER T E b o 72y, BADORRIRREZRT EEZ 5N5, REhE b Uiz aEz
HHEIC | B N % RO D Kt-1A~Kt-1E B D 5D 7 +—) )1 = MK Uiz, Kt-1A~Kt-1C J& TldARa it
mEZGOHOBEADNRONSD, K-1D BX D EHTIEESNEN, &> T Kt-1A h'5 Kt-1C A Kt-1pfalic, Kt-1D 7
5 Kt-1E B Kt-1pfa2 lc 59 % £ &2 5N 5, TN EERNTAIERE X AR — DHERY) 2 iR U Tz,

[ AR A 1 i & RIRE A KRRHERE I I G, IR, A3V T hRBR NS, Kt-1 HiD
EHPIOE A E LT, A%, BEA. FU7A, BREG., NERSYZ 3T, £z, Kt-1A Bhoafita &,
Kt-1B, Kt-1C HO—&D ikt e UTANAZET,

Kt-1 FHO S DR Si0y 813 59.2~74.1wt% TH D . Al,03 % MnO, P,O; K EDEZ L DtEDN—H—X T, 4
DO M LY RO TE %, ZO2ALHHK N LY R EBEIYIHAGDEN S, Kt-1 HHOAREYE R 4 214 /I
DUz, ABIAPSZ EHRETHGEEDE OZ Typel AIARMEZ E XRWIRBCE~T 1701 MEDE D% Type2
AAREZDITNCELT AV A NEDOE D% Typed ANAHSZEET. RINEE~RGEEDE D% Typed &
L7zo Typel Type2 Type3id/\—H—K LT, EEBENSGRY T4 v JETHWICICRT 22 EDHEWRL Y FELT
WKAITTE D, —75. TypedldHEEMNICHBNT Type2ld [T B0, X7 ¢ v ZHITHET S ML Fzfid,

B RSB 2 AEME 2 A 7T OREZ b Z R % L. Kt-1A J8 Tld Typel & Type3Dli#ENEH 5., —/5 Kt-1B
BXU CHETIE Type2t Type3htfzd %, Z L TKt-1D BX U EETIE Type2dAHHRO NS, TDX I R
1 Cld Typel~Type3Wil® 5N Typedldidh 57\, — /5. KWHARHEREYI Tld TypedDANRBH SN, TNLINDOAR
BUNIRED SNV, ER, AFHRIE. Kt-1D BX U E O (Kt-1pfad ICHRELZEEZ SN TERD, REWED
A TWNEIRZ D, KIHRIEE N C 3R ZRHICRE LTz C L 2RI TE %, Kt-1D 53X U E ORHHD
Type2iE ik, &b ZHIC BV TEEREMNIT Typed LHLT 5 T LD, Kt-1E ORBRITKIRDFEA U Tz il REMEAYE
A

AWMFETIEARR (1998) LM UL, K FAMYIE FERICABIA S HERANREINC R SN, B FAPWIRE Ll KUk
PHRICIEANAOEEHOROP R SNENWT & 2R LTz, UL LAIZE TR FARWIE 3 24 TOREYED 5%
0. X HITKIMRHER YIRS N KB &G 2 A TOREMEN SRR ENZ T EZALMC LTz, DD Kt-11d 4D
DITIZATHERDZENITETHS, TNH 424 TIEIEAOETICHES T, BEXEHZLTED, ZOZ &h
5 Kt-1 BEAFTO R 7' R OGS & Z OWENZSENIH S MR- Tz, BIHEIZH T AR E X CHYISR O 2 D T
D, XTI R EENHROREZ X SICHIHT 2T ETH %,

F—U—F: 7w ZIK, VT ZKI, VT ZIEREK, BERE S U<, SR, < 7 <R
Keywords: Kuttara volcano, caldera volcano, caldera-forming eruption, silicic magma, Petrological features, magma chemistry
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ALHEE R PYES - S KILTE VT SEY) (EEXEERD 1B T 25 A AT -

710V T ZIEIE Y & DR _ . :

Petrology of pre-caldera eruption of Shikotsu volcano (Shadai pyroclastic flow), South-
western Hokkaido

B EREE T )1 Esh B Bt
AMMA-MIYASAKA, Mizuho '* ; NAKAGAWA, Mitsuhiro! ; HASE, Ryuicht

LAk - B
1Sci., Hokkaido Univ.

SHNINEH 6 JTERTNC KB A ZFIIR L. A3 7EOM AR & 23 7 imHEREY) (E Ak mm) ZHER Lz,
ZOBBTHET LITBERNEEAZH0R U, 1 HERIZROKIEZ W T, 4 ERISHIVT T RIEK DB L
Too B (1994)IC &K % & MHAREIZ eIV T Y © 50kn? Aiifi. 71V T S EREHY)I T 400kn? FETH B, A
WL Tld. Z75HmERE /540 Skm g THEHI U 72 R — 1 > 750k (IMA-VO05) 51 6 JT4ERT D fEE KRR H ) 72 81
WL L CE DB 2 S I Uy VT SRR H I & el Uz,

A=V 27 a7aklid, MmEmD SHEE 1.80mE TIE HEREC O OX T, HE 1.80m-2.60mE TIXFHHERY), HE
2.60m-3.40mE T3t ENPFRHERY). VRS 3.40m-4.25mE: Tl FHEREY). R 4.25m-18.15mE Tl A HER).
R 18.15m-19.90nE Tl FHERY). YR 19.90m-101.00mE Tld B ARERHEEY D SRR S NF O RIRIGHER T 1
TWEW (FH - 1)11,2010), #EMHGHEREYNE, S 18.15mLL% TIRRIAFSE D HIRIMIK S . AEYEIF A3 7 &
HEBOD 5RO DK 2 ) 2 DVARABTFET 5. RE 19.90mEIE TIFIRE T L ICIARENELT 5
M. TRIE 53.40m-72.00mE 80.90mLLAFIETARS M E . AREMEIZ ATV 7 ERPRBEADNKE D 2 D 2 DAt A S
DO N, MBI TR LV RIROBEER T,

HENREHYIOAREYIE L Si0y=53-62WtUDZLILIE~T A1 " 5755, Bl 20-40vol9Fefs, B s
MIREA. RGHG, HREG, RBHIED 550, hALAAKEDNRD NS L EH D, MIRBORE FTL
AP TR OFTAPEDFE L, AT ADEMRE S, TS OAREYEIEX. FTETE - METEON—H—KX
BV CHERENRERR R LY RERL, BAiEA1E Sio,=60wtvd . 23V 7 KEDH SiO=56WwtvL R TH %, %
T LICHD &, TEEE 18.15mLLIE Tl Si0,=60-62wit%: SiOy ICEHE B EADFHDRD SN BH, T 19.90mLLE Tl
SIO ICZ LWEADNKEICEMNT %, FE 53.40m-72.00mCZ SiO=53wWtV L FOEANEZ L BHENE K5Ik
RIRDR A L 7B hY, TR 72.00mLLE Tl Si0,=55-62WtU IR T %, 7 I EHKIEWITNE Sio, DEne
EBRICHIINT A, a2 FIA FTHRE UTe s TR cE/ S 2 — 3R TR TR TRO0RM L TH D . MREE/LREE
HREE/LREEIZ SiO, O E & I %, [AREOMAIZ Y/IRb, Zr/Rb, Ba/Rbix ETLRHBNS, F/-. S Nd
FNifALLIE. SIO, BEEICEDLSTIZIEF—EDEZRT,

MR ONMFE L FCHERNIEMNED NS T &, 2EbHHR N LY FAERIKTH S T 28D, thHEA:
WS SRE < V< LHEES IS EORABEHRICX > TERENEEZBND, EEICK S 2EEEHERIED
BV, MEORGLNPEL TV EERLTWS, £z, KEVEORMALDS —ETHE b, TNED
SR 7 ORFEVEIEHE—TH 50 HEENEm0. LM LAED S, Sio, OENICHES> MREE/LREE, HREE/LREE®
Y/Rb, Zr/Rb, Ba/RbDJk M HliZats S ME/ER TIEFIHT 2 2 &N TET | [A—OHGEIIE D S OIS TERIE DE
WX TECTEARE RS L TV 5,

RIZRIC, 2LV T STERERY & LT %0 4 JTHERID INIVT FIERIEAIE S 7 KESENTHED . T
=D S KRB BRANEBITL TV D, ZOAREYEIZ, BifhE SW%ll FOT A1 ME~THGEED A 2
A 7 (Si0y=74-78Wt%) & Bt i 7-45WtYD LIS E~T A VA NED P XA 7 (Si0y=57-72Wt%)D K E < 2 DICHHE
N. A XA TEINIVT IR ZE U THEE LT 505, P XA T ORI T E UTo APERIEREY O o=

M DHFBDH 5N % (Nakagawa et al., 2013)BEEFIIHHA G DRI VTN EREA. RGO, BREA, ARG, R

BRI 5755, A ZA T, PRA T LRI T RIBOGTEH OGN GRS 5NE D, ZFDuKI< 7 < ZNZE Nk
HLEZHNTWVS, HINED (2010)Tld, #HEKHMAEEMOEEES 7D IIVT STEREAKD P 214 77 A YA
ML TWB Z &R L, ZND SrEMIALLDEWEHRE < 7~ LIRS LA Z R L TWVWS, LA LAEDS,
Sla VT I RE Y O TSR, RNDH L Z &b CRlE UTzRE R, S ARHREHYINE )V T K
EHPNC LR TH DI SrRINIALEAME < Nd RINALEDY ST & 725 Nd FINIALE TldiliE M IEIE s b L
YRR T ENHEREI NIz, 2O X, WMEDORFEMENZEZERE>THEO ., VT IHEKKRICH 25~
RBVERE Nz &R LTV,

F—U— R B KRER, eV T IR, 7V T ZIERRIEK, < 7 ES, <7< O]
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HIVT SO N IVT SRR DT 7 S8 BRI 5 32
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The sequence of caldera-forming eruption of Shikotsu caldera inferred from componen
analysis

& THE ) sl
TOMIJIMA, Chiharu* ; NAKAGAWA, Mitsuhiro!

VARHEE R AR R B AT ARSI RL A I
I Department of Natural History Sciences, Graduate School of Science, Hokkaido University

SN I HERE S EBICAIE U, F 4.2 RIS C - e KEBHEEEENC KO X5V TS ZER LTz, TD
KIS, FIHIC < <k RSUER 2R E L. STV =R ZEITO, B N HERY) (spfa-D) ZHERE X,
ZOBREERE OB C O . KRB PROEHANE B T U (B3, 1959, ZD7%. Yamagata (1992 /1)V7 <
BB E VT T &L D 2K 10 km DUN O KERHEREYIICIZ S 77 Ly F ¥ ZREINCE T E RS MC L, T
= — KD S K RE RIS IS AGED B LTz T & Z2/"# U7z (Yamagata, 1992 Z D%, HiJIl - EA (2000 17
T IERIEDR T 2 A TOZREEZ /R U, KPEREHEOBREICER DO I 2 A THhRFET 2 &R LTz, C
DX, WIVTIERENICIBNT, BEAERIGE « KODIEK « BE), BXUR T2 A TORMZEDMERE N
TWVWBH, ZTNE5OFME. TNz d LI LR « BRI S D TRV, HAL X5 7V T F T RIE X DR
B INE K O ERPAN T E TR L TW05, T T TRIRITIC K > THIR U4 8E 5 T O R E & MYt Ic
KOS M7 > T KHERIC DV THE T %,

AL TH O 2 B, S/ INBOTTE A R CARBIC B L 72 BUHTH 5, T T TGO TH %
AR D REHOMEIRE N X TR 6 HEMOEFEIBIRTE %, XHIVTIEKICBEE LT 7 1325
OHIFHNIC X TE S, TNEEEN « HEEREROZLICHEH LT, KELS5DDEAT 2 — XLz, 71—
A1V IERAOIEE TH D . WiithNC D IR LIe < IVSKEKENKIC KDY TH S, TNHiE, NX—=2AP— LYl
TE5 NG AEEZEUKE, B NEOBOHEN SRS, TOREBRY T ENXICHBE L, ) -k 5% %
TI79% T 2—R2, Lz, £ =AM KD BV NERARENHERGR, T — I HEREY) & 5% NG E O HRE )
HERE L, ZDRICT T T Ly F X 238 KHRHERYI D HERE L TV, TOXIICT 2 —RX 2 TlE, KR T ——
NI KB 0% PR s 5 D W AZE & 75 O KHRHEREY S EAN BT LTV E, ThH DR
WP AR BRI IR SN TRV, FD%, REBBRZEA T, KRBT E 3V F—75 KPui 2 e I E
Lic (72—X3), & FEBOAIAIX. CTTTREESmAEMZ 2 KA E DT, 7 x—X 2 OHEREY =/ 7 oy
J7E LUTHDIAALT VWS, TNEEEST, 71— 4 DKPHANHERTL TV 5, T ORI KRR IEW S FriEE
JEh e FERICH 5o TOEFTEERE MO T 2— X 3 DOKFHROBEFUIAHANCHIT-> TH b, HERRO 5 Bicili#
WHERE L 72 C L2, Z D%, BEABIEE 208 L THEWY— UHEREY) & % TG EAEE L TWVwa (7 2—X5),

EROZAICHH U T 40 DEND S RERYD T O BRI L 7o S RIOFNTHERIZLIRO@ED TH 5, HEEH
EERIT—R2 T2 —RXADEFBEBETIZ70% wt. LLETH O, 8H 30wt. LR T, £ TH 40wt. %L
THb, F1=y bW T 5 08EER GRS (5 - 5. Ails (WA ZLE). Z2EENDED ., FHUTTRK
BRI 2 BT, TUNSERDRA TIHERT 2 &, BAHERBICES ZEDR8bN5, 72— LIdHERIAIC
R KIUBEDOEERNENT & T 5NEN, 72— X207 ) Z—REAFTHIC BT 2B cld, MR
HOEARIIN 50Wt.%E &< A0, BHESARZEICEDELET o—ReBbn g 7)) Z—AW AP AT, HER
HCHhDo> TNUEDEERNEL KD, T, J7z—X1H5 T 2 —X 2IHT TRODBH L 7V Z—REAH
BT, ZOBITKOADIERT 5T LI X DN NLEIC KT 8EZBNS, TLTTx— R 2EHICES &4
BEOGAHRIBELZ 20wt.%E TIK F L, XS « BEEDOGEENELED, AR EN 70wt BICET H1=y
FETFIET %, LIED > TT7 2 — X 2% P TRODIK - BEIWKHBICKH T 578 EADBND, 72— R 2% YDE
PR ZORICKE LS T2 —RA3TEALNZKMTH Y. 72— 3OAFEHRFEEISHIT TREABE - K137
MolebEZENS, 72—RX50 70wWt. B EOEF Z G A IREBIEIAZHETIIRD KK THO ., £k
THLNEN T2 A TOKIENRDEND, UL, Filzizlad@h 5 OGS, F 2 kODOIERKN KK C - 7z
CTERRLTED, CORHAPIIVTIEROREIATH-T-EZ5N%, 5%IE. IV T IERENXICET BEH
0t R TRt~ 7 < 2B ORIAZ R B % .

F—T—F: VT I, T T TET, REEIRNT, EHER
Keywords: caldera-forming eruption, tephrastratigraphy, component analysis, eruption sequence
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Magma mixing processes and origin of mafic inclusions for the Mikurasawa lava in the
Taisetsu volcano, Hokkaido, Japan

By Y R e
BABA, Hikaru' ; WADA, Keiji 1*

VAtEEE R 1142

'Hokkaido University of Education at Asahikawa

KENL, FIEGRA S S AV T S mi ORI Eh S Uz 1 DOIEERTH %, HEIRIAS DK D
ILABEAS (Si0p=57.3-60.6Wwt.% MN5&E2M, —HBTT A YA MNEAS (Si0,=62.4-63.6Wt.%, ZIEEET A YA
NEN SR BERBEDNRSNS, T, ZIEEESTCIEREOAY) (Si0,=51.3-58.0wt.% M HES5N. HEIRGE
Gl 1 DDBEETRICHIRAS &S E AN F T 2MARIBER CH 5. AWML TR, HERBSZEE Y~
TRMFEGRICHIT B~ U IEGHE & HRE AV OKIK 2 A AN TFE THL MM Uz,

HEGRIA G2 MK T 2 21 LA EE G, FRREO S OGO, BA S Z2F oMot 7, REAHS
DWEHEEEN S T RIBBICX > TEREINIZEEZBENS, FlZUEERETOREARHEDZ 1337 I AR
AR, U LW RFRhEZ R D, CHREERAEDEREIOS VBEETEH LT EZRLTED, JIHHOREGD
5 H & T ORI TRILHORE DN 5 B X Z 60-6004F & RFEE SNz, XMBIRASICHEENSHE T a7 O
5 Type-ABtEafE, Type-BHESREHC T BN5, BZA TORBEE T2 A Hif%fﬁﬁa%ﬂ/}ﬂibflﬂ% TED, F
NZFNRIC MM LIz EEZ BN, Type-ABLEHEEE An RHEA. & Mg RAHEA. & AlL,Os BG4
VISR, INSOMBIEEHREY IHETH B, Type-BRAAHIIL An, (K MgO RHEA. K Mgt Rl
. K ALO; HREAN SR, TNLOMBIIEEEY /~YHRkTH S, WHEY I L HEEY /Y OREZ A
REF O THEE LIASE. 2218 1000°C, 900°C E WS IRENME SN,

THEIRIA S OE S A YIRS O Y A AR~ THED 2 TH S, TNSZRELADOY A X (BRI
b)) THFEL. Type-1(2212 |, Type-2 (1?7 , Type-3 (1?24 @ 3FHFAICHFE LTz, Type-1i8kEH LG YISHEWEHRD
READZV, WmZﬁﬁé@ﬁ%ﬁE%@ﬁﬁE#ﬁ%\%Sb%oWmSﬁﬁﬁ@ﬁ%ﬁ@@ﬁﬁé@ﬁ%ib%
READHERYT A AWK EL, ZLIDMET A X (210-96m) DEDH 5755,

BHEPE A O R 2R « SRR ER U, Type-1H& BB AAEYISMA /a i Th 5 C &, SR
ZNEBBREROWHRH E L TWE T L TIMEONOERES /Y EEEEY /R OERICH BN TV v R
JE< TN AGBERE LIz DTH 2 LBbND, Type-2 B E I EGYIIHN CEfbmEDOAEHMZ RO &, Sl
DT A YA FNEBRETOIYHERE L TWBT L, SANSG VAFHETT A YA MEASOLHHKRIC 5T %
TeEND, TORATRIHEERIIDI Y AZIVI Y ¥ 1 BHIEERICHRE N TRIE~ /s hicagsnize o
rEEbNS, Type-3mkHuaME. TENZMEMOZ D Type-ABtEE LA —TH ST M SEALCERES S
RZDEDONLZINER T PICEDIAENzEDIZ BN,

R U TS5 T — 2 23RS, HBIRAS DO VB EDICBI 2 VRIBESET IV ERIRT, ELH, 7U XX
Wy Y a BT AHEEER VMEDICHIESY IIPEA L, TOEAICKD, HEESY 7 OREABRIE
WRlE N, FERANEICARESE AR ZIER Lz, £z, EALREBES /S EHEEY Y/ YOERETIE, Y7 <iE
B KO BREE LA ~ZINE< T<DNA Ty REZER LTz, #IHHDOIEAD S 60-6004FE1%, HEFE~ 7 < D
HEAI K> THAD S E T Nz, B, SHHES /Y EEHEEESY IR RBIRE L TRINER I ZIER Lz, w5k
BT OEERZ T o tHEAR IR TA YA NEABERLI ARG L ORIRAEEZEK Uize ATV
Rg~ 7 M UOESREAR 7 ZUAEST TRICIDAEN, ZNZEN Type- 158 A LY. Type-3WskE A=K
LTz BHFHCABEANDOR IS R T ENHEES 7SI O Lo 7 ) X2)V<y ¥ afgidZlia~ 7 <Ici
DIAENT Type-2&5 K EAEGYZ R L iz,

F—U— R RTVESG, SHREOAY, RE KL, @EIRE S, RO

Keywords: magma mixing, mafic inclusion, Taisetsu volcano, Mikurasawa lava, plagioclase phenocrysts
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TTT KOS X % BREG 7 5 ADTERAGEFE o _
The formation process of obsidian; Insights from the application of TTT diagrams to
Tokachi-Ishizawa obsidian

/By AT 1 SOk BGE 2 Rl &g 3
SANO, Kyohet* ; TORAMARU, Atsush? ; WADA, Keiji 3

LTS, 2 MR E AR B A B MIBREEE R AERIY, 3 ALHEEEE KA 142
L'Engaru Town Hall?Department of Earth and Planetary Sciences, Faculty of Sciences, Kyushu Univétekigaido Univer-
sity of Education at Asahikawa

Why obsidian contains low crystal amount, namely mostly glass, though it experiences the effective undercooling and long
crystallization time during magma ascending and cooling, has been a big problem in volcanology. In generally speaking, glas
can be formed because of a high effective undercooling and a short cooling time. However, ascent rates of obsidian lava eruptic
are expected to be relatively small.

In order to evaluate the development of glass formation in obsidian lava eruption, we applied Time- Temperature- Transforma
tion (TTT) diagram for natural obsidian lava, and estimated critical cooling rate to form the obsidian. The TTT diagram has been
used to predict the cooling rate to form the glass (Uhlmann, 1982; Weinberg and Uhlmann, 1989; Rao 2002). The TTT diagran
is a contour map of crystallized volume fraction as function of crystallization temperature and time. A contour line for a given
crystallization fraction has the cone shape with its “nose” which corresponds to a minimum time and a temperature required fol
the time. We simulated the 2 types of situations; decompression-induced crystallization and cooling-induced crystallization afte
decompression. The nucleation and growth rate were calculated based on the classical theory (James, 1985; Hammer, 20!
Rao, 2002). The crystallized fraction, under the assumption that nucleation and growth rate are constant for time, is given by th
Avrami-Johnson-Mehl equation. We applied TTT diagram for Tokachi-Ishizawa obsidian lava, and estimated the critical cooling
rate. Based on the calculation results, critical cooling rates are highly dependent on interfacial energy and the pre-exponenti
factor of nucleation rate.

We compared estimated critical cooling rates with cooling rates estimated from the microlites number density (Sano et al.
2015). Our calculation results show that obsidian glass can be formed during decompression and cooling, especially under tt
high interfacial energy. We investigated the glass forming conditions based on parameters such as interfacial energy and pr
exponential factor, and suggest that obsidian can be formed although it experienced the low effective undercooling and lon
crystallization time during eruption.

F—U—F: BEAES, Ao X, GOk, JkEE, Bk
Keywords: obsidian lava, glass, rock texture, Hokkaido, Shirataki
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INAT BT T XA - DIERGH—IKER SR O 2 il 3 2 EHRIC DN T
Factors governing fragmentation of submarine lava - mechanism of hyaloclastite forma

tion

e 28 1 gl e 1 Bl A L R AR Y
UMEZAWA, Yumi'* ; UMINO, Susum& : KANAYAMA, Kyoko ! ; KUSANO, Yuki

BRSBTS AR AT L2ER

! Department of Earth Sciences, Kanazawa University

Hyaoclastite is produced by fragmentation of lava when stress accumulates on solid lava faster than it relaxes and ultimatel
reaches the mechanical strength of the lava. Thermal stress, shear stress and tensile stress acculumating on the lava crust ar
laxed by viscous flow of lava, which is governed by viscosity. Therefore, fuidal basalt lava tends to form coherent flows without
fragmentation, whereas viscous lava such as andesite and dacite tends to form hyaloclastite. Hyaloclastite with a wide comp
sitional range spanning from andesite to rhyolite is associated with pillow flows and dikes in the Eocene submarine volcanic
strata on Chichijima, Ogasawara Archipelago (Umino and Nakano, 2007). These volcanic ejecta are ideal to assess the effect
varying lava composition on the factors that govern the fragmentation of lava.

Quenched glass from chilled margins of pillow and hyaloclastite were collected and analyzed by EPMA for major elements
and by SIMS and FTIR for water contents. The amount of primary, magmatic water was discerned from secondary hydratior
by differential thermal analysis. Eruption temperatures were estimated by the clinopyroxene-liquid geothermometer of Putirke
(1999). Crystal number densities of groundmass plagioclase and clinopyroxene were determined on COMPO images and mod
abundance of constituent minerals was determined on elemental distribution maps of EPMA. Bulk viscosity of lava was estimate
by the methods of Giordano et al. (2008) and Pinkerton and Stevenson (1992).

Andesite consists of clinopyroxene, orthopyroxene, plagioclase and magnetite as phenocrysts set in a groundmass of clinop
roxene and plagioclase microlites, magnetite and glass. In Nagasaki, pillow lava coexists with hyalcoastite. In transition zone
from pillow lava to hyaloclastite, pillow lobes are scattered in hyaloclastite. Hyaloclastite is higher in crystal number density,
mode of groundmass plagioclase and vesicle number density than the associated pillow lava. Hyaloclastite glass is lower i
Al,05 than associated pillow glass, indicating plagioclase fractionation. However, the cpx-saturated melt temperatures shov
little difference between pillow lava and hyaloclastite. Water contents in glass were determined by using FTIR, which are almos
identical in pillow and hyaloclastite. However, primary water contents estimated by differential thermal analysis are lower in
pillow lava than in hyaloclastite. Therefore, degassing either within the conduit or during flowage through lava tubes induced pla-
gioclase crystallization that raised the bulk viscosity of lava and stress relaxation time, resulted in the formation of hyaloclastite.
However, higher water contents in hyaloclastite suggest that the hyaloclastite was formed by spalling off of chilled margin glass
from pillows.

Dacite has phenocrysts of clinopyroxene, orthopyroxene, plagioclase and magnetite in the groundmass of clinopyroxene ar
plagioclase microlites, magnetite and elongate or spherical vesicles. The dacite shows little difference in melt composition
eruption temperature, crystal number density between pillow lava and hyaloclastite. In Ogamiyama and north of Manjumisaki.
lower water contents in hyaloclastite indicate fragmentation occurred due to degassing and increase in bulk viscosity. On th
other hand, in Zonahanasaki and Sakaiura, dacite pillow lava has lower water contents than the associated hyaloclastite, whi
may have formed by spalling off of chilled margins or by fragmentation of pillow lava crust due to higher shear stress.

F—I—=F:NAT7a T T AZA M, KIS ST, NSRRI
Keywords: hyaloclastite, viscosity, submarine lava, the Bonin Islands Chichijima
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A7V v VR RHRRSIROMRZ L L EL#fE - A~ =24 T o454 - V3Ta

IR DEAY Bk . : .
Emplacement and solidification process of off-axis large submarine lava field from the
Oman Ophiolite

KI5 3 b R AR i E L Bl ATt
OTSUKA, Ryd"* ; KUSANO, Yuki! ; UMINO, Susumt ; KANAYAMA, Kyoko !

D RIRRARZERE AR AR A 8 A T LN A BUMBRER I 7 1 — A
LEarth Science Course School of Natural System, College of Science and Engineering, Kanazawa Universi

Large submarine lava flows more than 100 m in thickness and a volume exceeding a few cubic kilometers are not uncommo
volcanic constructs of mid-ocean ridges and Hawaiian volcanoes, yet details of the physical processes of emplacement of su
large flows are poorly constrained because of their inaccesibilty under deep water and lack of direct observations. The V3 Vol
canics of the Oman Ophiolite extruded at 90 Ma far off the paleospreading axis as thick lava flows with a minimum areal extent
of >11 km by 1.5 km and the maximum thicknes&70 m, yielding a minimum estimated volume of several cubic kilometers.
The V3 flow was fed through a thick feeder dike in the SW of the flow field and buried off-axial fault-bounded basins with a thick
sedimentary cover in ca. 40 days. The basic structure of the V3 flows consists of massive lava sandwiched between column
jointed lava crusts, similar to that of subaerial flood basalt. The upper crust comprises piled up flow lobes forming dome-like
structures with occasional inflation cracks, which are interpreted as welded aggregates of coalesced and inflated flow lobes. V
flow is roughly divided into the Upper and the Lower flow by the presence of pillow lava with interstitial mudstone. Thickness
of individual lobes varies from 2 to 20 m. The uppermost 35 m comprises at least eight welded flow lobes, averaging 3.4 m in
thickness.

Low-T hydrothermal alteration and weathering slightly modified the bulk compositions as indicated by moderately albitized
plagioclase, completely replaced olivine by clay minerals and partially replaced titanomagnetite and augite by titanite and actino
lite, respectively. However, HFSEs and REEs show mutual positive correlations and relatively good correlations with some majo
elements besides LILEs and Pb, indicating that these elements were less mobile and preserve primary characteristics. V3 flc
is hawaiitic-mugearitic dolerite and has intermediate characteristics between OIB and E-type MORBh3¥3 a moderate
increase with decreasing MgO from 8 to 5 wt%, and then decreases with the decrease in MgO down to 4 wt%, whereas Yb range
from 2.12 to 4.56 ppm.

Whole-rock major and trace element variations through a stratigraphical transect at a distance of 8.7 km from the feeder dik
indicate fractionation of augite, plagioclase and magnetite. By contrast, other V3 samples show highly scattered whole-rocl
compositions, suggesting internal mixing of variably differentiated magmas. Yb concentrations of the basal crust increase down
flow to a distance of 4.5 km from the feeder dike, and then decrease further downflow with a spike at 7 km. Because the bas:
crust is the first lava that came to rest at that place, samples farther away from the feeder were extruded and emplaced later
the eruptive event. The downflow variations show extrusion of differentiated lava in the middle stage of the eruption and less
differentiated lava in early and late stages.

Width/length ratio of groundmass plagioclase at 6 km from the feeder, where V3 flow is thickest, is higher in the Upper flow
than in the Lower flow. Stratigraphic variations of Yb shows a decrease from the basal crust to a height of 26 m in the core, anc
then increase to a height of 83 m in the upper crust and decrease to the top of the Lower flow. The minimum Yb in the core is
close to that of the latest lava shown by the basal crust. This can be reconciled with the model that the core is formed by the la:
intruded lava. On the contrary, the variation in Yb from the height of 83 m to the top of the Lower flow is correlatable to that of
the basal crust at distances from 6 km to 8 km, suggesting that the upper crust consists of piled-up and welded lava lobes.

F—U—=FR: A= FT 10X T A b, V3, ERIEER, CEER, (L2221, iERE
Keywords: Oman Ophiolite, V3, Large Lava Flow, emplacement process, chemical variation, geochemistry
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1R T A1) 2D Z MDAV Y L-T IV VR D AV T S RE
KIS TS B KILTEENNLIE D E L - .
K-Ar ages of Samalas-Rinjani volcano cluster, Lombok: pre-caldera variation from mi-
grating to stationary activity.

Ry R e R = LA
TOSHIDA, Kiyoshit* ; TAKADA, Akira? ; KITSUKAWA, Takash#

LB IS, 2 RN ST, 2 2 L R
LCRIEPI,2AIST, GSJ3Ceres, Inc.

K-Ar dating of Pliocene to Quaternary lavas consisting large volcanoes in Lombok are preformed to determine the active pe:
riods of Samalas-Rinjani volcano complex (VC) prior to the caldera eruption in 1257 CE. In order to accurately date the hand
specimen of young lavas, non-spiked argon ratios are analysed to estimate the amount of mass fractionation of argon isotopes
the time of solidification of the lavas. Consistent ages were obtained for replicate analyses of the four young lavas from Samala
in the range of 0.08-0.04 Ma. Two samples are estimated to have initial argon ratios that are fractionated from atmospheri
values. The ages form distinct groups that correspond to the active periods of volcano clusters: 2.7 Ma and 2.0-1.8 Ma for We:
Lombok VC, 0.5-0.4 Ma for East Lombok VC and 1.0 Ma to present for Samalas-Rinjani. Samalas-Rinjani system should be
defined as single volcano complex based on the relative duration of each active period. Rinjani and the current activity of Segar
Anak caldera are correlated to the younger stages of Samalas-Rinjani. The location of volcanism has been relatively stable fc
the past 0.4 million years in both Lombok and Sumbawa, which hosts Tambora volcano. Caldera-forming eruptions of the twa
regions (the 1257 eruption and the 1815 eruption at Tambora) occurred at the volcanoes with 1@0é@skmadifice that had
formed through 0.1 to 0.2 million years of volcanic activity. This contrasts clearly with the migration of volcanic activity from 5
to 0.7 million years BP in the two regions.
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