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Volcanic activity and magma plumbing system during caldera and
post-caldera stage of Mashu volcano, eastern Hokkaido
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Mashu volcano, characterized by a caldera of 6 x 7 km diameter generated about 7500 years ago, is
located at eastern ridge of Kutcharo caldera in the Akan-Shiretoko volcanic chain in eastern Hokkaido
(Katsui et al., 1975). Mashu volcano started activities around 35 thousand years ago and has repeated
explosive eruptions many times (Sumita, 1990; Hasegawa et al., 2009). Volcanic sequence of caldera
stage and post-caldera stage during 14 thousand years has been well studied by Kishimoto et al. (2009)
based on previous research of Katsui et al. (1975 and 1986). However, magma plumbing system during
caldera stage and the following post-caldera stage, and stratigraphic relationship between post-caldera
lavas and tephra deposits have not been cleared by petrological approach. We show plural magma
chamber models at the caldera stage and eruptive sequence of post-caldera stage including four lavas.
Major caldera formation of tephrostratigraphy of Ma-j, Ma-i, Ma-h, Ma-g, Ma-f (Kishimoto et al., 2009) was
reviewed. According to the change of lithic fragments and existence of lithic-rich thin layers between
pumice fall deposits, the location of the crater may have changed during the plinian eruptions. The most
mafic compositions of bulk and minerals in Ma-g tephra has different compositional trend compared with
other eruptive products of caldera-forming series. Ma-f large-volume pyroclastic flow deposit shows a
wide compositional variations including the range of all other caldera-forming series products. These
suggest existence of two different magma chambers of Ma-j, Ma-i, and Ma-h units and of Ma-g unit. It
seems that both of the magma chamber eventually reached the catastrophic eruption of Ma-f unit.
During the post-caldera stage (60007?-1000 years ago) magma activity was changed to the new plumbing
system based on the bulk chemistry. Kamuishu-island lava dome (SiO,=73.9wt.%) in the center of the
caldera erupted at the beginning of a long dormant period after the caldera formation, after that
Kamuinupuri small strato-cone was formed in the eastern edge of the caldera. The eruptive sequence of
three lavas from Kamuinupuri was deduced by bulk and minerals chemistry. Kamuinupuri northwestern
lava (Si0,=68.5wt.%) erupted during the main activity of Kamuinupuri strato-cone formation (Ma-d
tephra; Si0,=63.9-69.4wt.%). After the Ma-d tephra activity Kamuinupuri western lava (SiO,
=54.5-61.6wt.%) effused. The Kamuinupuri north lava (SiO,=70.6wt.%) can be erupted after the Ma-c
tephra layer eruption (2500-1500 years ago). At about 1000 years ago the latest explosive eruptions
including plinian fall and pyroclastic flow (Ma-b tephra; Si0,=67.0-69.3wt.%) occurred.
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Investigation on Funatsu Tainai lava tree molds in Kenmarubi-I lava
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MRRAPIRIRIBEIZ S < ORBIEL AT 2%, Table.1ICKARSMERIYPEELER E LTEEMIFEATW
DZERMBBEDOY R NERT, MBEOEIIE2.1Mm~5.4mOEHE TEE LTable.2ICREnNd LD I
IM~EMEINZELZV, COMFBOBMADERIIRART.IMT, BAORIELT21.1TmUEAEELTYL
oo MBELDRINAEROEIHICHIGT 2EEZ., COMBOBERAEaI’EELZSETHZD
T,p=2.5g/cm>,g=980cm/sec’& L. BHRETR(Simple flow) D& MBI FEM : H=f,/(pgsina)h B EY
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Frequency of volcanic eruptions and long-term magma discharge rate
in sub-regions in Japan
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H BB O TR RIE N IE E OIS D KIERE %2l 5 L CTEELNTAXA -9 THB. &£, BEX
HEMNMELONNIE, BAOKRER (BHEYEE) 2ADE2 I TRANAVIVEREXZHEET 2 L H A6
Y, KUEBLEMERRZERITHILICEDRDND. —F, BABEEDHEIZENGCEHROBAE L%
EZRTD2UENHIHLVEETHZ. BAEHZOBAZELOITELRRREIE, BEEHEN LW &0, Kik#
BYDERE - ZH, HLVWHERDICL2HE, REVCHEEBICEMRNUBEADER, B EANDKBERYO
i, BEEKQETHZEEZOND. FFRTE, BEARHFHIREL TVWSAFRISTOXILES (HF
2EDEKNEEHEDN3I9%) EWRIC, MHT & ICENEHEOBRAZE L 2ZER L LEIEEOHE & REPMAT S
RIEHKROREHZTo <.

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

To7. BAEEDHEICEVWT, BAORFEERIBREELICHVITZ2ERE2ETIVIET 52 & TEADE
AEBLEEERLE.

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

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

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

BROXENLTIEMDOOBIEITICEVWTEXDEEZREE S5 I ENRETH D I ENPALILE
Role. CORHERZMHTT 2BERE DT OO CPRAFEORAREEINDSDRETHS.
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FEEEMEOTEEBESSFENIIRNAEDIUKHANBBEROEHICIEE Y., REXBEEZTK L
%, ALBEERHE L TRE L, IRBHARBRERSEEYIIHBERECEERE. MUK FOFER EH
5, BRKOBICRBTRREDOY IINARKEZEML, BROB/TIIKEZIEBERIRELZEARED

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

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

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

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

UEDZ ENDL, REAREZEHT 2HBEYIE. REDBE EHARKEDERNMRIG. LB EDE
NBBICE > TRELAEABRBEROHBYN THE I EDNTRIND, PRBARBERBENE < 7 v KEK
[UBRBREEZONTWVWSD, EBEEIIX300CLLT (Nakaoka and Suzuki-Kamata, 2015) T. KZENX%
EOALNEV., ThIEFKEXBEDEATIZKOEEN DR R/ &ETET D, TNTH NBRIFHAK
ERUIIN TEhTW3 & Eid, BEMEREFELTCAREATKY 22 & H4H 5 (Aranda-Gomez and Luhr,
1996 ; Kano and Takarada, 2007),
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The effect of open water for flow and depositional mechanisms of
Koya pyroclastic flow: an examination from the ignimbrites distributed
on Tanega-shima
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ERMNR (FH, 1973) X, $7300FR] (B8R, 1995) ORFBAINT SHRICHE >T-RAT HHRVIEN
DIFICHE LEKBERAKRRTH D, BRATHERVEXET) Z—RXERIZBZFVETRAEAI VNS TY
ZTFVvKRBERERESE, BKERARROBEE TR T L (BTH - ##, 2003; Maeno and Taniguchi,
2007; B&IR - 88K, 2013) . EEXRHERYIE. BREEOEEMAS - TSDIEH. RO (FEEF
B - KBEE - BFE - BEAE - OKREE) TOMIERINTWS (FH, 1973; BTH - #FH, 1978; N
IZH, 1982; Maeno and Taniguchi, 2007; &, 2009; B[R - #37K, 2013) , EANYRFOEBKEFRELITE
AEZHLLRW (FlZETanigawa et al.,, 2013) Z EPHBYDO N GHISBLEERELZZEIZBELHITH S
N BOGEEIZBRBABRRICEA-HEIRTSIhTIah o7,

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

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

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

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

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

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

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

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

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

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

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

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

DEDELSICHARIKEIZ. RTRME TIIBE SN, FHERMICIEZH L WAV EHETESh, tA
BRIKEDRT BRI, MEALTSOERALT FEICHI SN TW I E2RBT 3, £/, ATRAHBAT
MEBBOAKRYHIRREINBZVW &N S, MERMDKEBEYIBARIKE LY EHWHEBRYICE > THEXS
NTULWBHRRENTTE L, TDIHA, HERMADXBREBYFILBO=ZRINALTSME5BELS5 SN
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The source of Kamafusayama pyroclastic deposits and debris
avalanche deposit, southern Fukushima prefecture, Japan
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Paleostress analysis of dike swarms of the V2 arc magmatism in the
Oman Ophiolite
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The world largest and best preserved Oman Ophiolite provides the entire geological records of
intra-oceanic subduction zone formation and arc evolution. The fast-spread oceanic crust consisting of
98-96 Ma MORB-like basalt (V1) was followed by 96-94 Ma arc volcanism (V2) on a shallow dipping
subduction zone, most likely resulted from microplate rotation including the spreading axis [1-9]. The V2
volcanism was dominated by arc tholeiitic rocks and terminated with sporadic activities of low-silica
boninite. Through the V2 magmatism, the same source mantle shows progressive depletion by stepwise
melt extraction, as shown by the lower Nb/Ta ratios for the younger volcanic rocks (V2 boninite < V2
tholeiite < V1)[7]. The V2 arc tholeiitic and boninitic magmas were successfully modelled as the results of
progressive remelting of the V1 residual mantle promoted by the high-T hydrous fluid and sedimentary
melt liberated from the metamorphic sole as evidenced by the eHf(t) and Sr-Nd isotopic ratios of the
amphibolite and metachert in the sole and clinopyroxene separates from boninites [8,10].

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

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

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

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

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

F—7—N: HAEE WEEL. YIVEREE
Keywords: Me-akan volcano, Akanfuji, Magma mixing

©2017. Japan Geoscience Union. All Right Reserved. - SVC50-P10 -



SVC50-P11 JpGU-AGU Joint Meeting 2017

MRS, 9000FRIDREXNRRMERMOFIEEAILOHESNE T
J<REDHETHRE

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

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

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

F—T7— N : HRAEE YITRE. BRER
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Petrology of Takikawa monogenetic volcano group and Shokanbetsu
volcano: Temporal and spatial variation of magma at the arc-arc
junction
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ST 7 7HEE (2003) TRHELAENSIW-1775THD. DT I7I7ERAGSEAICEAN > TEES LY
BRYORBRIERL, 174X T)RAOXBEICRETE S, SAEAFHAICEREFEML, KBERPDxRIE
ABH 51329480 cal. yBP, ¥ 7 SETRDLTIEN 51210910 cal.yBPD *"CERNBONT=. £>TAT7A4XT
) RILDEENRIIRIZHNIS00FERMTH D ENAL NI >, ZDEIK, BER—LDOEKRPASRH &R
DRLILAABRR L. Th5DWLEICIEZ K DEBERAOSTERINTEY, KBESEAPLT I KEIEX
REBWITLTHERELEZEEZAONS. BREINARBOT I IEXIEL, WWESHIMSKA 74X T LERE
HORHTH BN, KESEXIZFDEERELTVWETREMEIEWV. ERICEERERE COERAMREE
DERE L Tmodern& WS REERVEERIAE LN, SOOFAETIEIEWEADFHERIFIBASNICTE

©2017. Japan Geoscience Union. All Right Reserved. - SVC50-P13 -



SVC50-P13 JpGU-AGU Joint Meeting 2017

=D, ZOBROENFBICODWTELE+oRERIEITERL. LHL, 9500FmDEAEDOILFDOKEE, %
HOFLWERANODFEEEEZLDE, A7FX T MNUEERFHEZBEC CEELA, FHEOSWWALOTA
BEMEAE L.

F—T—=R:A47FXT) Kb, BB, FEAL, HEE RRERRFRNE. =KL

Keywords: lwaonupuri, formation history, active volcanoes, geology, radiocarbon dating, Niseko volcanic
group
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XA NXILME - REAEHREOT 7 S BFDOBRE
Reexamination of late Pleistocene tephras of Shikotsu-Toya Volcanic
Field

=R BRI AN = OKBYS. LB ETS A EBAS, MAEET
*Mizuho Amma-Miyasaka', Mitsuhiro Nakagawa', Daisuke MIURA?, Shimpei Uesawa?, Ryuta
FURUKAWA?®, Akiko Matsumoto'

1. LBERERZRIBEHRR. 2. ENPRFRMMIKTEMAM. 3. EXRMREHRAMbEREREEY 54—
1. Hokkaido University, 2. Central Research Institute of Electric Power Industry, 3. Advanced Industrial Science and
Technology

S-AERALMIE I, FEMERIEARMOSAHICABELTSY, ARANTT - Vv 953HILTS - X
BANTZD3DDHILT ZDIFDN, KFEERBALTH ZERmALPEET Z2RNANURENFEEL TV
3. AMHOT 7 SBFICET IHRIEHIHASITHONATEY, TEHERFNERE NUH S A PHELID
BIFEICLZ2TI750RE, RNMRKRFENE - BFRRAMAER T —  EMERAITZ2RA L EAER
DHEEICEL Y, #130kah 5EERAIL, #90kan 5o v 4 F KL, H60kahLZH AU EREBAEIEY
BLTWEEEZLNTWS (B5H, 1959; HERHIFH, 1980; FE - £k, 1980; LLB%, 1994; ki h,
1995; &% R, 1998; Machida, 1999; BTH - ##, 2003; &#IZ H, 200474 ). LA LAD L, RBELZT T
SEBFIX1990FRICHEIINTHD, FEAEETRINSZZEARCBAEICE>TVWS. FERZATIEDTR
MDEMLEICEY ASREREBWAET 7 SORAEIEEL Thhd &5 ICA Y (Kutterolf et al., 2007;
Hasegawa and Nakagawa, 2016; Razzhigaeva et al., 20167 &), F/=ERXILPRBXNLICETZT 7 5H
TUICE YR NKILDS0KatBICIZBZE Z RO T W Z EDBES MR > TE L (R)INED, 2011; Uesawa et al.,
2016).

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

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

Eruption history of pre-Goshikidake, Zao volcano

T OB, RS R EBES

*Yuki Nishi', Masao Ban?, Oikawa Teruki®

1. I RZERZRETZ2HRR. 2. ILKRFEMIKIRIZEFR, 3. EERMHRAHRA
1. Graduate School of Science and Technology, Yamagata University, 2. Department of Earth and Enviromental
Science, Faculty of Science, 3. Advanced Industrial Science and Technology

XLC®HIC

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

FEEIRXLUGE

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

unit1

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

unit2

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

unit3

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

RAKRADHEBDOH#E

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

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

KODHKEIZOWT

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

F—— K REKL AEE BES AR — T EEY

Keywords: Zao volcano, Goshikidake, Eruption history, Pyroclastic surge
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Glaciovolcanic and magmatic evolution of Ruapehu volcano, New
Zealand

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

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

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

Keywords: lava-ice interaction, andesite petrogenesis, Ruapehu volcano
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Formation process of plagioclase aggregates of the 1991-1995
eruption at Unzen

N BRIF. BR BE
*Yuriko Konishi', Atsushi Toramaru?

1. AMKREREFRIEZ R HIRRERFZER, 2. AN KERFFRIELH kR E R F IR
1. Department of Earth and Planetary Science, Graduate School of Science, Kyushu University, 2. Department of Earth
and Planetary Sciences, Faculty of Sciences, Kyushu University

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

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

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

comp”

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

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

comp

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

between size and compositions, trace element compositions, etc.

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

*TER SEE]

*Koshi Nishimura'

1. FFERE
1. Toyo Univ.

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

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

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

F—O—RN:TTTBIY, MRKEFETIV, BYEHRE
Keywords: magma chamber, geochemical model, heat and mass transfer
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Magmatic plumbing system of a complex ocean island volcano,
Ascension Island, south Atlantic

*Katy Jane Chamberlain', Katie Preece?, Jenni Barclay®, Jane H Scarrow®*, Richard J Brown®, Jon
P Davidson®, Darren Mark?

1. Japan Agency for Marine-Earth Science and Technology, 2. SUERC, East Kilbride, UK, 3. University of East Anglia,
Norwich, UK, 4. University of Granada, Granada, Spain, 5. Durham University, Durham, UK

Ascension Island, 7°56’ S, is an isolated composite volcano in the south Atlantic, lying 90km west of the
Mid Atlantic Ridge. Even though Ascension Island is small —only 12 km in subaerial diameter it has
produced a wide variety of eruptive products in its 1-million-year subaerial eruptive history. Volcanic rock
compositions range from basalt to rhyolite, following a silica-undersaturated subalkaline evolutionary
trend. Yet, while a huge variation in magmatic compositions have been erupted across a limited spatial
extent, there is little evidence for magma mixing preserved in erupted deposits.

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

Keywords: Ocean Island Volcanism, Magmatic evolution, Crustal Structure
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Raman spectroscopy applied to reveal the oxidation state of the
“Red” obsidian from Shirataki, Hokkaido, Japan

R T (R —C. FE B
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AFEDOEMIE. SYUaNEEAVEBREITICEY “FUVWEER” ORYISEELSNMNITSZIETH
%, BIEREIE. BMET I IINERRE - FFBERNICEALEBRICER SN 2R2EBOAZRAEREATH S, 1t
BERRITAEMIBORAILTIE, FEOREREZET IREAAENB L Z2200F/NICEH Lz, RIER
PR RBER G, —BBICIEIZENZBNLHST I VBRIEYDEROFBRIEEBIREhTWS, EMEMLER
BRIFREBEBIETEVDEDN, ZZTHELAZDIE. BIEBOKRBOEREINHE—TIEA<, MBROL DI
BoRRIBEY. ALY JICEVWEBDIGENFETEZIETHD, TOLIBREDEWVE, ITINAZTE
F2FTICRRYT 2. YU/ YHOERMEMEOKLEBERE (RAXEE) OBWICK>TY I/ YORRE - Bk
AT TDHEELOLNS (HlZIEFurukawa et al,, 2010) . LA LAD S, BEFASORARBIER
BT -O0MERENRBERIETTDICEELNATULRY,

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

F—T— K :RBA. SYUoNk MBS BE

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

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

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

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