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The genesis of high magnesium andesites and basalts from Shodoshima in the Setiuchi
district, southwest Japan
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The genesis of high magnesium andesite (HMA) magmas in subduction zones is one of the most
important issues of earth science. Results of high pressure melting experiments of peridotites
demonstrated that two processes could form HMA magmas in the mantle, partial melting of hydrous
peridotites at P 21GPa and partial melting of anhydrous peridotites at P <@.6 GPa (Kushiro, 1969,
1972, 1974, 1996; Falloon et al., 1988; Hirose and Kawamoto, 1995; Hirose, 1997; Wood and Turner,
2009) .

The Setouchi HMAs distributed Shodoshima in SW Japan is considered to be formed by a reaction
between slab-derived felsic melts and the mantle, a type of flux melting of peridoties (Shimoda et
al., 1998; Tatsumi, 2006). The mantle/melt reaction model, however, has an insolvable petrological
problem. Results of high pressure melting experiments indicate that the model requires additional
processes forming a temperature difference larger than 150 °C in the mantle at a given pressure to
explain the genetic relationships between HMAs and basalts coexisting in Shodoshima (Shimoda et al,
1998). The additional process has not been proposed by researchers advocating the mantle/melt
reaction model.

Addition to this petrological incongruity, the mantle/melt reaction model is not consistent with
seismic and geologic background of Shodoshima. The model considers that hydrous felsic melts would
have been derived from sediments on the subducting Shikoku Basin lithosphere. The deep seismic zone
representing the subducting slab, however, is not clear beneath Shodoshima, which implies that the
subducting slab would not extend there even at the present day. The Setouchi magmatism occurred at
around 14 Ma, which is the post period of the Takachiho Orogeny (20 -15 Ma). During the orogeny,
the Shimanto accretional belt was uplifted (Sakai, 1990), which indicates a strong mechanical
coupling between the SW Japan lithosphere and the Shikoku Basin lithosphere at that time. Under
such a strong mechanical coupling between lithospheres, sediments on the Shikoku Basin would not
have subducted effectively in the mantle. Instead, sediments would have been accreted to the SW
Japan lithosphere. Sediments on the Shikoku Basin therefore would not have been transported beneath
Shodoshima if the subducting slab reached there at that time. These seismic and geologic
incongruities erode the confidence of the mantle/melt reaction model for the genesis of the
Setouchi HMA magmas in Shodoshima.

Instead, these petrologic, seismic and geologic features indicate that the association of basalts
and HMA in Shodoshima would have been formed by multi-stage partial melting of relatively anhydrous
source mantle. The basalt magmas would have segregated at P > 1GPa and the HMA magmas would have
finally segregated at P = @. 5 GPa. In the context of the multi-stage partial melting model,
geochemical features of the HMAs attributed to subducting sediments would be a result of
involvements of accretional oceanic sediments at the base of the crust in the source mantle. This
is consistent with results of an integrated seismic experiment across Setouchi implying forearc
accretional belts such as the Sambagawa belt and/or the Shimanto belt gwould extend to the base of
the crust beneath Shodoshima (Ito et al., 2009).
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EMABSEENEY IO 3T 7O —DEXT, TNERBHFAARLIST (MEOTVTvk) =V
MLDoTwvd (MIIE) BORY - MEXRMEEEREST. BIIVIVOMERIE, Z0MEr YTy k&M
BEEBICDVWTHEICEELRBREERZST. ALAFvYHHEINERBEZDXLSEHEEIER L BFEEE AN
DOXTCEENLIBATH S, TNEROLSHEFEEEIT AL (1) XEBBLIDOLHAH (Davaille and
Lees, 2004) (2) SEHAATERS T, YYRIVDIVIERXFEEFRSTIVICMNITOYITIXSTVIYRIL
ENYIEM - BWIMRE/EROREEM (Portnyagin and Manea, 2008) . C MMEOEBEALIC, =-MgRILE
EHBNIENEXEAZEH T BEMNLEREZRINTLS (East Cones, EC (Fedorenko, 1969) ) .
BRIFCDECARIC DV TEEEE-MELREMDITEK-Ar, Ar-ArECAIEE ST HEKEZRAEREITO),
EHAASBLNASDESNAREEME T O R Zv I Y T+ VI EDBERICDVTERI S.

ECAEDMEMIE, MUCECHIYI LY —XCHERLTHED, ZOV—IDEVIX S TEBRREDES LU
FIRIEZDEBMEBWNCELDCEETRT. YIS VR, 8KE, HERICEDE, BLAITAMEE -EHE
HEHELUR, BRUEE - £/1~1200C, 1.5 GPa, XS TXRERE 620—730C (CFEE50-80 km) . DL

F v YHREBISEHADG IS TREEE BT, (ETOXSITREEEFEL, CNIEIXREBLFIIC
M2 T —DOBIES LUFRISEFADEFIND TIL—LHSDBRMRICLDERDMRICIDIENEE
X513 (Davaille and Lees, 2004; Manea and Manea, 2007) .

K-Ar, Ar-ArEECAIEMEEFHERET, CNETISBREENSDHEEFRE—HL (Uspensky and
Shapiro, 1984) , MallBIRTENDTH R ZwH v T« VTICEBILLIEC EEEFBELEL (Lander and
Shapiro, 2007) . &RESi0,EHEENTLVEBMIRILEFREDERESRL (0.73 £0.06 Ma) , CNIFECDHL
SFNLFYARERBICSOVWTEREHTLVEHSND (e.g., Churikova et al., 2015, IAVCEI) . —751th
DECFEDEBEVERETRT (~0.18 0.07 Ma) . CNSDBERIIUTDCEETRT @ BMgRILE, XBEE
BUECARIILHFAAELUC L BBEANEEERENRI S JRERADKEBRDENICIO>TELZD
SwHOZBMICEDERESSNE (FESM, 2014, Jp6U; 2015, Ip6U) .
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Geology and petrology of Taisetsu volcano group, Japan; Evolution of magma and activity
ages.
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KENLEE, 6BERREBICAUBET DAF-+HEAMLFIOICEEER L, 1 MaLIBER(ICES LRI LEEDRE
NILBROBER—LBETHSD. INFTTORENLBEODITIC R IMEZNREL, ERFAEFHN(1966)CLD
IEREPEH (N (1979) (CKBDREENHSD. ULHLERS, CNSOREICH(FTDIEBFRDRET (S E(CH
FEOREREICEDVTHD, aAaZNFHEIEERINTHE ST, RMHNEHMHERRAEEEEAETONT
VWKL), 201, BAZMAEICDOVTIE, BR OREHBEOANLSEERIC DV TOFMLE VI VEZNATEIN
TEe (BIR(E, 1Lk - MIH, 2007) B\, KENLEOEAEOVIVEEB(C DV TOMERIFEAETONT
WEW. —7, BEFEARRIECDUVTIE, NEDO (1990) (C XD K-Ar FAFAENTONZMR, SONTZEARIE
FEFREFBEITDCENEZL, A—EIETH > CEREHEEC EDFENECESDET RSN, BFEOBERET
T DCEFTELNDIZ. ECTAMETIE, RENLBFEAOFH/IMERE, aAFZNRTRURGEN
IFK-ArEAGRIEZ TV, NLUADEIE, ERESIOVIVEBICDVWTHSNCTDCEZBEELE.
ARANLBOFES, BEEHLD, HMEOERERE, SRZFEERU26 HBROK-ArFECRIERBREN S HH(ca.
1 Ma~ca. 0.7 Ma) &HA(ca. 0.2Ma~) (CRPEIND. HHE, RILEEAREN SIS EIEEROME T
BIOToNBIEHONLERER SN, ChsDAXLEROAXOFREIEAAEICESILTED, MEORER
RE(FEL). FHEIC(E, BHOBBAXNILOBAE R —LHSEBNLERNLBEEHRRE~ILERICFER S NE. N
SOUIKFRIELMFEEZLTHD, HEMRERENRVC E THEDT5N, ZOWEOESIIFEAT
H3D. FHOFERNIBENMNZRROZWCEDWVT, Y1,Y2, Y3 TN, Y1 (0.16 Ma~0.06 Ma) Tl AN ILEEL
FEE~FREICRBNIURUEHDBE R —LEEB L. Y2 (F3HERD)TE, KENLECSVTEHIN
LR FENLE N TRED (T 5N KBELNBEN(IC LD, BEEFERE NRRORENAREEL, ANLEH
REBCER 2 kmDESFHFENDILTSEERLUZ. Y3 (W3HERILEE) TE, BHAODAKXRENLEORERESSIC
BEL, BaR—LPREBANLUEERLUEZ. K-ArERRAEDRER, HHIM1.02 Ma~0.66 Ma%&, #FHAN0.16
Ma~0.06 MaDEHEETRL, 0.66 Ma~0.16 MaZERIBEEMIRHSNELLZ EHDM Dz, DT EN
5, HECHEEOBICIEHS0REREDEEAILENZE UICagEMMRBES e Tz,
AEXNLBEEBERYMOESRAZFHIEHE, FHICHHEEFHETRECENLLTVS. XKENLEDOEEYIOESR
I, MRELUTRER, B8R, RABARUMFS VELY, ZLTLBONYS VA, AEMRESD
CERGBIRBRAEERLE~T YT RTHD. CNICNMATHEOEREHMREE L THRGRZES XLV
B, FHOZ OERFAREREEST. CNSEENEE S5i0, EFAETIE 54-69 wt. %, EHHEITE
YIT(E 52-59 wt. $CHD. THEICFEEKTIE, GEHEHFRHERETRERAMNTE SN, HHRETEYTIIXA]
TEEFL. HHOEAOEEIHBAELRL T, BERERITP,0OIr Nb, YEENDRBEBRETROESHEENTL)
BHEEYT 3.

ZEFHDRELEERD K-Ar FRF—FICEDV R EBHOEL XL, HHA(3>0.08 km® /ka, FHHATIE
>0.28 km® /ka&E RSNz, HEICDWTIE, 0.82 Ma~0.74 MaDRETIEHZEM 0.36 km’ /ky £, BE
BB, FEBECDVTIE, Y1(30.20 km® /ky, Y2(3>1.2 km® /ka, Y3(3>0.30 km® /ka &40, Y2TRELR
3 BERIDOKBFENRRIBACSVTEBERARAELS. e, YIICDWTIF0.11 Ma~0.09 MadRICIE
HEM 0.76 km’ /ka £, BEEHLS. KAENLETE, EHHECE(CEHIARBICE < LS HEN
BFETBZLOTHS. T, 0.66-0.16 MalFENALLEAE A CIRHICEREL VI VHAAS B LEC E
&, BIISEETHOTIRZIOINEbERBRLUTUVBREZZSND. KENLEBEAICUBET D ~LS DY
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"C dating for the Holocene tephra deposits at the Esan volcanic complex, northern Japan
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1. (FUsIC

KEUBRHE. BVETINESNEZREIIBOHNSERIN, VIVIENICLEARD EENNIC/)VRELENRRT
»3d. UL, APHEERAAOAEICEES SBAREFEREHEETCST. O L&lF, 2014FDEEILIE
NICKDLLS —BRICEBHBIND L SICHE e, BLUBMRZULSENLR, EFONHT YT SHEREEMNAKOKC
IFEUVSENILTIE, KBERJERICK > TEETETLVRBEOXKENE CDAREMND D, BHENEICSVWTEE
HEBEEEZISND.

ERIMERERa TS —TlF, ANLtER IElL ] OMEREZ2014EELDERLTLS. BLALT
(&, BERILHSHIT-2kmiZEDILE(CEZRPEAMERNIIML TLDEHS, KEIBERICL D TXEEHED
DXOREWNWEEZXSND. 2T, KEKBROEBRYZHSNCT B, BLUANLDOTHIE T T SiHER
ME LD ERICARDIUNENRSD. ULHL, CNSHEBYOERI MRS LOBEEEARIE, CNITUTFUEH
BTEEh Dz, FCTHARE, FRCNBROCERRE (AMS) ERMEUIBHEREHELR.

2. ELXLOTEHE T D SEEY

BKLOSEHIE T 7 SHEBYIE, TH (1998MS) (CLBBFRICEDE, MEBERUMEBERZNMAEICKIDT
BABRRESHICEINTLD (BEFEFH, 1999; B ALBESmES, 2001; Miura et al., 2013). CNS5E
By, s0I1Zy RHhSHLWVWEDICED D TESMP, Es-1, Es-2, Es-3, Es-4, Es-5, Es-6&XOENTL
5. EsMP(F, BIUBAER—L (Ed) ZEFEE L, EICAER—LBEBRBANRAR - XY —IJHEBYH ST

3. BESULVESMPOEREE LT, KRRHERYPORIEAKRFE N S8,648-8,594 cal yBP (1 sigma) MESH
INTULD. Es-1~6(F, BUAER—LMEZEERRE T3KBIBEROEBY THSD. BEEBEHTERICET
KPIE L TRHON B, —HBICIFANRY —IERY (Es-3, 4) WRRHERY (Es-5)ERHS5NSD. Ch
5 NKESIGREEYITT LTI, RO“CERE (cal yBP)NRESNTUS. IHNDS, Es-1:
5,909-5,680 (BT, 2 sigma), Es-3: 2,435-2,344 (NRAY—JHEREY), 1 sigma), Es-4: 1,894-1,829
(BETHEIE, 1 sigma)&636-551( LEE 118, 1 sigma). Es-5 (AD1846) X% U'Es-6 (AD1874)(CDULTIE, BX
BERCEDVTERANHEESINTLS.

3. e MCER

ELEHIE T O SHEBYOBETHS, HCNEROEEEHBEE R "(EREE (AMS) ERBELE. 8
SNIBEEBREFNME (cal yBP, 2 sigma) H'5, Es-4ALBINT I SERGHHBOERBHEIIUTOLSI(C
BIEY 3 EAIRECH S, Es-1: 5,595-3,984, Es-2: 4,150-3,477, Es-3: 3,341-1,822, Es-4:

681-536. CNSDEMNBEEHEE, LE2. (CEEBURETHEOEMBEFBELLEL. TSCERODEAEES
HDE, Es-ADBHERNKIDEIHITN 681-551 cal yBPOEHE(CHLDEEZSNS.
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The effect of external water to plinian and phreatoplinian eruption
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OB URERBVIVHIARKEEMT DL OEVIVARIBADEANERNE LT, KEKTUVZ—R
BEBARHD. KEKT) Z—RBEAXNENTTERICS(TRIERAUBNGELS, ZDENKIIEHIDORED H
NSHIIENTED, ZORKNIEHEE U THRIAEVEICED C EHRETSNS. COMIRKIFOIEIRIC
(&, VIV ENRKDERC K BB (Houghton et al.,2000)%°, VI VKRRIERIC K DIBFRBRE(Self
and Sparks,1978)FMREXSNTE2. LHAL, VIV-KEMEER(LH - B4,2012) RUEHYIOERIE D
W(LH - B, 2015) N\ SEEIOKBERR UV I VKESIERORE EMREEECTE ST, KERTY
Z—REXERYORFESREKDORENRICL D TERLSINTL S (Self and Sparks,1978) C & REAS H
[CIED Iz,

—RR(C, BANFEREIVIV-KLICK D TRETINBEEXISNTHD, VIVICEEITEINRKNLETH
BHBAICIEIVIVEBARFEET D EINTLIS (Wohletz and Heiken,1984). Koyaguchi and Woods(1996) C(&
T Z—HBEANTERSNBBEERICN T INRKOEEE =2 -3 VL, HE0mtSONRKDBEDAFK
NTEEER(SEHIRETHEHIFIINBZCEERLTVS. kBESKTY Z—RBANICHVWTEBEENER S
NdEEXSNTUVBENS, TUZ-—HRBEANEKESTY Z—ABEAXDER(EZ DEEFEADHARKDED
AHBLEICHBEEXRDIENTES. CNERITR, ARETIETHAEBEXRNCT T IARKOEEEEZRT
3.

+HBEXNLORFDFE THDFEREXNIE, ZENILTSHORNILT SHERRE UBREARKDEET
T—EDFHEELCTULS. BYUOEBEEY I Y ROYU-1EAFRKEDEMEASHEHATELELTULIN, B
18, EAECHR - PEESOEEYOBENS T Z—REXN(CHESI NS (LFHIFH,2015). CDOYU-1(C
[FHY TS0 —KEE A (Heiken, 2006) REEINTULDM, HERPTHZ S TY Z—RBXOHRSHNRSDH, H
IS —IRBEOIMEHIEIDEVBIZIE, Arana-Salinas et al.,2010). Fz+MANLICFVWTERRE
FAULLIBIBEDT) Z—REBEXNEEYF(CETEINTUVEVE, DY ITST—RKBARDERIC(FEERIND
—RCEETDHFKBLDEZEDARKZEET DI ENTEIND. LHL, COZEONEKODEET
TOWU- AU Z—RBEREELCTUVDC EF, ARKEDEMAELC TUVTE, BEFEARICEDIATNIAEK
KOENZ L ESEIFTNEKER T Z—RBNIECKEVNCEETRLTULS.
EREN(EZFDEOYU-1CHRESAZS T Z—RBANIZ Y ROYU-2ANEHBET S, 0YU-23R—XP—I&EF
KET BN, ZEOMRIABEYIEESH, vesiculated tuffEFERL TULDE, KESTU Z—RNENEBELEY
DFEAIC—BT B (LFHEM,2015). OYU-2(F0VU-TEK D EEHFEMBERL TULWSAREMERS D, YO V-KLE(E
ANELDCEEDSFVIVKEIUBAADEBNELC TS, COEF, OYU-1HS0YU-2(CHMFTIEIMNE
KEEMITILUFINABMENTERRENERNICERELTHD, [WBRREDLRICEID>TYIVHSH
RKANDBGENENR LR L TUVBEEXOSNS(LH - BA,2011). BMREMENALRETDIELDZL DR
KBRERASINRREED, BEERICHDIATINDZH, AFRKEZGALBERELRT DKERTY
T—RBAOEECETDOHTENIERITDEEZS5ND. —AT, ZLOXESTY Z—REXBEEYHI(C
SREREEE R IIRIRANILT S IHNEZE TH S (Heiken and Wohlets,1985). chEF/z, KBS TV Z—
BANORECRERRENRAASZSLEFESELTLDICEETRIETS.

HAWRUREREBVI VHIANRKEEMLTE, —RIICETI Z—RIBRELEL, ARKKDERZVEE

(CRIBEEMRCAV ISV RKEAARZTINSD. COTREOHNRKDEFEICNZ, BHYOKEREENS
WBECDFH, +RLMRENRERFTEZEOARKERILL, kBITV Z—RBAAEELFTIEEZXS
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BEXLFEIEBAALTOY FOFROERICMIE T SHEMARERBEANLTH D, NIMahSEHEES TESHERITT
B, BENLICH I ZIRFERN I3 AEINOENEBRENILT SOERICIHRTD, K2FEFHNSH
FORREHLLVWERMICL DT, ABE (ABEXRERE) NERINZ, TTHENSEBMEEC AR
—IHEBMEBETANRINSED L., 5DDOMEIZ Y MCRTENDERBREINTUND, AHAET
FEBEAREIZY N (ABEEER) SLU0ZOEEICHHTIBEHEMOVIVHIGRERSNMIITBC
CEBERNE LT, MEZEN - SaFHRREZET OO THRET 5.
ABEENMVEEESBRCZOEBLICHHIT IELEMEE, ABEEESOBICSHT IIRFBASE LBER
FRAERUOARER (UT. INS5Z2 Iy ROBEEMY) &, ABEEERN (ABEAREI Y M)
ZEN I S ABEENANRERE ABERBAREE (LT, CNS5&E 212y FORBEEFRT) (TN
%, H, hBEEHARERE ABERPAREHIIMENAEE(CL > TTFHE LBICHEIND, KB
BEF, RTEERENT50m, 1BH KZ20~3mDMRVEIRETRY ., ABEREABREROANRELEE, TEMNRK
Als, LEEKAERAEN 515, ABEERBAREHEIIEICANRY —JHBYIHSBRINTHSD, X
EARENBHECROOSND, NEAREEFIEWTIADD, B2-8nTEIS-8NTH D, ZDMEAMFHRIL
R-EEAAET, FEEBICARY—IHBYETI > TLIETOREARELEO>TUVD, ABEHRIBAREEIN
Y — BN SIED, ABEDRERPICRIERDHSND, BENDELNHL L, BLE S TH3m, B
ECBTHNTH D, HBBIENFE L TBIKE~ NI LRI E ~RINABREZE FEAE L TUVT, NLBESR
H5NB,

WIFNOIEEME, FERADVDL-DILDT7ILAIREG] (Si0, = 56~58 wt%, K,0 = 0.89~ 1.02 wt%) (C/&

L., ARl ORNEA, DASAR, BEBGESUREENSHES, 21°Y ~FOBATIE, Ry FREE
ZROMRAENREEAETHIM, ZOZL(FFEFER > TULEL,. MNABGOI7DMEKIE, TN
—wTMg# 65BI8TH D, Efe, 212w bDBAE(EIMg rich zone ML (FIEKIZ0umT, Mg#69 0D BRREL
E—ORBHSNDIM, 212w ~OXNBEEDZ L (E5umAT T, Mg# rich zone MBABELE —D MREBHSNIL
Vo BRHEROIT7 DEBIBEETHIZ Y ~TMgtt 64~70CTH 3. RHERAD I T DMEMLIFAN,, ,, & HEBIBAEA
Lo 212w FDBETIFANFIHEICE—DERS, Elchn BEBINE—ORES5NS, 212 v ~FOANRET
(FAn,, o EAN HIRICE—DEES, A REICNE—INRR5NS, SiOMEREERTE, EN1ZyhE
WhR—EDKL YRICED, 212y LOBAIISI0,EBM57.5~58wt% [CFEFO>TULB—AT, 212y DK
FrE(356~57.Twt% TH Do BIC, 21w bDBEE2IZ Y LOKBBEDRV/IrD L Y R(EPPERLED,
SAFHNERETHNS, 212y ~OBRE2IZY FOXREFEREIRKD VIV EERERRI VI VDR
BICEDTERLIZEZEZE5ND, ULHL. 202w ROBEE2IZ Y FONREEDEAZ IR PP R
%o KOT. 2AZYRDBRE2DIZ Y FOXRBEZEFEBR UZER DIRBRA VI VIEPPLELO>TLzEER
5Nd, UNULHERS, BIRMDVIVOEEFZFIEFHZXE TS ENEL L., € TSOE—2FL THmM
PYIVERDE, MELTSTOT S LATREET o> lc & C 3. BERERKS VI V(T2 ES10,#62wt%, SRE(S
#1000°C, FEF(3#1.7-2.7kb, BKE(FH2.5 wtsT, NEA (An @), RNHEG (Mg# 65A1%), HRHE
G (Mot 68RIE) EEFH, EHBE VI VIFEESIO,H48~49ut%s, BE(F1100C, ENF2KbIUT, BXKEEFH
2 wt%T, RNERA (Any, BIR) ENASAFR (Fo,HIE) EEATULREHEEINS,
EREVIVEBRETBINASAT (Fo, Bifg) EREA (A, %) OBEBRHE/NRI—VETL(C, VI
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VERENSBXICEDSTTOREIT—ILKDZ, EDER, NASAATII300 ~ 10008, REHIF0 ~
300 CTH o, T, EREVIVERRE T IMGEADHERBEERGDLECS, 1ERBDEDHS
100FEU EDEDRRBOHSND, LDFMHICHDE, 212w FOBEF100FEL £, AEEREEBAREHEIT
10~100F, ABEREPAMERINERBDEDNZVNENDIBREL O,

F-O—F I EEAL RIVEERE. KBTI VIVES
Keywords: Zao volcano, Andestic lava, Pyroclastic surge, Magma mixing
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MARRILER - BEREEICOMT RHAEMENRRIEEYEOBR & SRALOEE
Stratigraphical study on the Middle Pleistocene pyroclastic flow deposits, northern
Tochigi and southern Fukushima Prefectures and the eruptive history of Takahara volcano

LA BE'. A8 82, 5 330 R X4 mE X K g
*Masataka Yamada', Takayuki Kawai’, Haruka Saito', Amao KASAHARA', Fumikatsu NISHIZAWA', Takehiko
Suzuki'

1. BEAXFRREAHRRELE. 2. ERMERISH
1.Faculty of Urban Environmental Sciences, Tokyo Metropolitan University, 2.KOKUSAI KOGYO CO., LTD.

OlFLslc

WBARRILEN SEEEMEBICAHR T SHEEFH I ARRERYENO—BTHIRRAHRT 7> (So-0T ; #5K
(FH, 2004) (FERAILTSOERICEVEH Uz (BL, 1989) &N, ANEERMHEEYISRIREBE A
gFrREFIDCLSAALTVS (35K, 2000) . F/So-0TOETANE, #AREH (2004) (CKXDEES
EMURETER, SAAREH (2012) (CKXDTFIGHIFTRESNTULS.

CDOEKSIC, So-0TFLEBETHREINTULBDMR, ZOEN - FRICDVWTERDORERSG D, EEICEEREIN
TULEL. ZOEBELT, So-0THAENEBEDIEET IS THhDAPNs (F5K - B, 1990) &KMT (8%

K, 2000) OREDBOHEFTSNS (BX&(FTH, 2013/LE) . F2CTAMAETE, So-0TOBMNERELEES
2T, TOBHERZEHASNCITBCEEBNETS. Fi, BUNOREB(CHIEDFICRELZT ISDIE
REBRERICDVTERIIL, ZhoEBiEL I ECERANLULDFEIREIRETTS.

O NPETIEBMBE DS

SO, HBARBXRMALDEENS NRRIEBYEINGEE L, LN 55-0T, BRHFERE1TITS

(So-KT1; #7%R) , BRKERE27 TS (So-KT2 ; $1#8) & LTz,

So-0T(FAE < MUNE TEAHEREY & LUDNBTRERYCOIN, EAOXBRREBRYEIDELEE
L/ TEICAHIND. HEOBRGREBRYIIAREEZEROICESHREL, JLEHEEIREEN S/EIFFED
THICNTTRHRTS. NABRDEBIRREETNDIZ Y L TYy=1.715-1.724THD, So-KTTEELRBBSHIC
BU). KUAS XOERMEEERDFIIEE%(F, So-KT1& EEARKOMMEL, So-KT2E HEARK 0B E W & h
S5XpIENs.

So-KTUEFAIL DUnit a-dICFHN, FTENRREBM THDUnit bFEIREERBICILS HITSD. ®A
BOOERREIETOIZ Y LTYy=1.728-1.733THD, So-KT2XSo-0TMZNELRBVMEETRT. &

1z, Unit bOXILTT S X DEMIMEAHERDTIIEE % (3S0-KT24950-0T & EEARAL0,AMELS, FeOBF L.
So-KT2IFEICHBORVHABBAZ SURARMERY T, AIREERMICHANICELTS. MYERE, &
HER, BRUEL, F5 UBEKSLOMIC, So-KT1, So-0TICIFEFNLVEEARPHENL BAMRLAES
. KILHS ZOERMEFZERDOFIEE %S, ERIDSo-KT1X2S0-0T & LEARK,0& Ca0BMEL).
ONHETRIEBYMEDBR S L UOER

SE, BEFESICTSo-0TOE T 7 o&oiMm CHREL, RILITERENSHI110 kmibERICBENEBEMREEET
3. F1z, So-0TEAPMsDRECH D, 9, BEEEICSo-0TEEBL. THEIE S CET ST I S5%RH
BTEEA (SwdP) EFHULKEETS. SwdPERIABREMEORERBERZSH, NABGOEREMN
y=1.718-1.724&, So-0THZENELELIT B.

NEETIEBYBE DT TS & DRBRIZ, £fIKDS0-0T, So-KT1, APm (F7K - BJII, 1990) , So-KT2, A,
Pm (380 - 410 ka ; $/7K - BB)II, 1990 ; #37, 2000 ; MM - #1H, 2003) &35, Fie, So-KTMDOTFAIIC

BT72 (349 ka; FH)Il - HMA, 1991 ; RIEFH, 2004) RMUEBET S GASE « #5AK, 2011) MR, So-KT2&BT7200 &
TREHRERHATH S. EHAPnEAPNDRE (FIER, RABEEDERE, TSICAPMTEICNSENLGS
ZDOERMEZHEBICED< .

S0-0T & So-KT1DEHEM (T TAIICBT72X0A PR L TLB C &, ERIDT ISOFTEN GEREF

M, 1999) H\'5300 - 349 kalL HESINS. So-KT2DEHFEARIE, TAIICAPM, EAIICAPnAREGHD, A,Pm(fth
BICHVWTIABET TS (Kkt, 334 ka, i - BEIEH, 2003 ; =)0 - 00, 2001) OTUlCHD (85K - B
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EE,1991) CENHS334-410 kaDEICHBEHEIND.

OXBEREBEMEF OISR E BRAXLOEER

S0-0T, So-KT1, So-KT2MFEIR(F, BAREBRMNSOAEYDRIECE FABRYIORE - BERLH SIER
NILTFSTHBIEEZSNS. ULDBREFTMAE (FHLEFN1994 ; BEF(IH, 1997 %5, 2012F) H\5
BEXLOFEANREIKESHCADN, SROXREREELUISESEETEHAONDILT SERBICHZSD
EEZXSN, ZOHBEEHNOLFERMNEEZEZSNS.

F—U—R NRREEY. s8R BREXERT 7>, pEHRE. >o0o0/09—

Keywords: Pyroclastic flow deposit, Takahara volcano, Shiobara Otawara tephra, Middle Pleistocene,
Tephrochronology,
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HYERALIENSE DBERE

Eruptions during 6000 years at Nikko-shirane volcano, Central Japan

“H8 Aig'. AR &5 &I EE

*Yuki Kusano', Yoshihiro Ishizuka', Teruki Oikawa'

1.EEEMSEMAR WwERaket Y5 —

1.Geological Survey of Japan

WARBEBERERE(ICMNET SHXEBANLIGE. BAFRICHESE L21872-734F., 1889-90FEAND(FH\. BE
6000ERF(COEIMIBNLIZEZZ SN TULD, LLENDTISHSEREUMT ISEMR. HYEBEBNLOREREER
R CTREKBEBELI4VEBN(CHLEEINTUD, CHOTISIIRER-BETHIELEHEH SKBEIENEL
MEEESINTUZ, AAKTIE. BXERALLEREILEBEROT 7 S0RE. RRFRRAEE T T B
MO ZETV. BFREESHEAZMNSHEERSMNC U, EBULETI3(3. KEE. RiFE

<250, 250-500. 500-1000. >1000 pm(C/5BL\FF. 250-500 pmDIEKRHZ DUV TR L T2o

WIEMS2.7 kmERADILERTE. NMURITEBICHINDIMNDT I SEBEBERL. FIlZlCINOTISERE
BAIUTZo CNSTROT T SEND S E54RIEBXBERALEIR. 3WEEZOXNLERRET DT I>ThH

3. BYERNLERENT 7 SERE (1993) (CRED>T. LfINMSNks-1, -2, -3, -4&IF, Nks-1&Nks-20D
BICld. EREBTF IS EBERIVEFRERT ISERRE LI
Nks-1FBREREDELICEDE. EiNSNks-1a ([REEVIVEL) « -1b (BEIREBHKEY) . -1c (BREH
BIED) . -1d JRARYILE) (XD UTz. Nks-Ta-1dEWFNE. FEaBLIEKREHS X8R F (AT, 8&

) . ERASXERTF. EBHSIERF. AE85H. REERCEE  G8IMHNSHD. 5

(C¢ Nks-Ta-TclC(FBLENFKBELUCREBANSXERF (UT. X3VUT) ZH#D, Nks-1FRX15DEBRHES
o

Nks-2(IBIREBANLIRE (MRIFY) T, BA. EHASIERF. EBNSXERF. TEERCEE - 56
MHN571ED. Nks-3. -4[FZNEN. BRDEVWHNS2EZRAITE. TWEFEABANWLK (VL) « EEBE
BREBNLUK (HRED) hS5Ed, LB TEEEXOV 7, BA. EHASXERF. EBHSXEN

F. AEERH. BEERH. #68 -  ARIYTERIND, £WEXIV 7. BB8HSXEBNF. BERIMIICE
M BEFRICZULL,

FrziCBRI LT 73 IE. Nks-3DTRIICIB T 2RB\EBNILKE (VI)Lk) THD, BEEHLERAEZN
15%2H. AEERICZLORTENXBRNLERDT IS EERED, BAOARETS X Db/ I ER
DTS (#94.5 ka) (CEET B,

B TE. HRNST anFRIUCBEWTT cndFT ISBERE LR, FTHIKARE. EHIEBED ALK
(MRRY) T, REBBICERAKIRE0.8 cmDERZST. BRYINDSEILI LIFREER. EEEH CHEBHYTH
D, HEEURASXEBRIFIFEINELL,

B EDER. Nks-1FRXKI1SDEBAZSACTH D, 1649FBEN(IVIVHESLZIBXDOREYENS

Wo Nks-2-4EBREXTVT7ESH. VIVIENDAIEMRH D, —H. WWERTREUZTISEICIIE®A
PIOUTHREENEWNZ. KBRBANICLDEDELHIMTLTZ,
HEICRHELRILEBOT ISEBE TOTEO "(FEREE LT, 110£20 yrBPHRMESNZ, CDBFEAEHE
(20) (31686-1731 (26.7%) . 1808-1927 (68.7%) calAD&EB, > T. CHOFISEIZ

1872-73%E. 1889-90FBENDVWTFNHDKEKIEXN(CHYTIEEMEEZISND,

Tz Nks-4ETOHBED " CFEAREIE5590+30 yrBP (20BEAREEE @ 6414-6301 calBP) THolco T DIERI(
BREF(FAH (1994) EFAMMITH S, Nks-3E TICHBILSERRBDT 7 5(3#94.5 kaDBEMITH S EH

5. Nks-4IBXDEREFBELEU,

F—O—FR I BXERANML. TOSE. Tt

Keywords: Nikko-shirane volcano, Tephra stratigraphy, Holocene
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HYERALOREERADEAN

Historical eruption of Nikko Shirane Volcano

B s

*Teruki Oikawa'

1.90) EEBANHE SRR SEMTE - ALARFEERPT
1.Institute of Earthquake and Volcano Geology, Geological Survey of Japan, National Institute of
Advanced Industrial Science and Technology

BEES  HABERECABETZAXABNLGE, SEKFRAEBEIET>TUBNLO—DTHD, HLEK
EEHTBAEEMNAHBINLTHSD. BETIE, 1993~954F(C A LMMENAERIZT N, 2011E3BNBOEAR
RESBICANMUBINMEZINEREL TS, COLSITESNALTH DA, BRRAOENZRD
FEDIHDTTONTUEL, Z2CT, YBOBHROANEELRCREROT ESHDBERTIETL), BEAES
NEHE=EIEHE.

AXERALOBERRAADONIEBOERLIE, 16495, 1872~734F, 1889~904F, 19524 (CR/HS5NS.
NS5, 1952FEDEEIEEBEEDERALDH TEXEL TOEOR, IDTATIFEALTUNS. LWFIOD
BAE, BEOIUBEETHEE UKEIENTHD, FEY I VYIBEORE(EERHSNIL.

ERCEBE O EEHVEANDRIIMIEDEH CTHS. COBNIS, BENRLIES<HEOEICEAL, B
EOEB T RICES NMLKRERES L. REE s BREIOXRBOLBICL BHSNIKTENLKIL, B
ER CERELENS, CORBDEANDENEEZZISNS.

1872~T3EMEENE, 1872548 LAIHS DIEEFENERILTIRE o lc. ZDEI8IZEIANHIICEAXNL, B
NERBSCBEERAICSN\—IURAEE Uz, JIBRVCHENT > I2S/\— LS. —8. FRIIEESE
&, ZEKIHBINFE THRIAAL.

ZDBIIHBOBEZENE L TU\ M, 1880F12E5HEBESHNAICEALE. ChSENOBREENER
BECBEEEBREICS/N\—IURRE L. REI10BCSSITEBARBDSNIELSER, TORIES - [EEEEHT
BHSNEL S IeLDSTHS

1953 MEEN(E, T~IB(CHNFTLENSEERGND LSHE R, ZOBEEHIRELL. HdH, BEE
BY - BEZSHARHSNLL. B - BEZSHAZHSNBIDE, NLSEBNERIETIROINDLSTH
3
CNSIBENSEARNLOBASEERD/3S—VEFTENBDEUTOIDICHS. 1. BEEESHTL LIEEIREE
L, ZOHEN. BAERABRICSN\—IUARE UEEERAIOEIIERT. ZLTRE. 2. BESHOERLOD
%, BATF(CRE. 19HEROBAICHRE LUZEOEXNZE, BANERBFCS/N\N—IU, $ZF5<XKONSEE
FERGINEBNOBBERES/N\—JUIEE L, ALUHSBENZEIBAVCERERRATUVS. ZDRHSE
DENRCERKROBRAFRE T D8NSV, BXERALOANLKEENEE, NOBRE S/ \—ILDF
HEZEIRETHS.

F—O—F  BABER. BAX BRIER. S/\—Ib. KEKUENX
Keywords: Nikko Shirane, eruption, historical record, lahar, phreatic eruption
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BAERALER, RIMALTH 4 BERICHERVWCEABAN—EET IS EBKAET I5—
Two eruptive events occurred around 40 ka at the Akagi volcano in North Kanto, NE Japan:
Eruptions of the Akagi-Kanuma and Akagi-Shimizu Lithic Tephras

“FIE FE . A RE

*Shohei Nanri', Takehiko Suzuki’

1. BEBAZRATHHRERE

1.Faculty of Urban Environmental Sciences, Tokyo Metropolitan University

BEBRICMUE YT SREILISAEREN25 kmlRSISAEDBBNLTHS. SFE (1968) (FCDHREZERE(FUH
THRRNICFT E Oz, ZORTRAARERICIER UTZRIEEAT 7> (Ag-KP ; &AR(EH, 2008) (O _LEfulCE
BHEHROF &+ —PEENSHIBTARMINSG S EEREL, CNEAKBREETANRERE ((LP) &L
Iz. NHAERTEFE (1968) (INTEHMCEHASMNIEINTIHEN D2, (LPODH, B, BRERE, B
£, BAK, FIBOBEAREHESNCTSICEEBNELE.

TRFLLERBORE mEFRE FTHERE RN SEKAAAVDEE (FRIFLILIENSEERN10 km) TE, TH
SERNIETTS (Hr-HP) , Ag-KP, CLP, FRIINB(CD)RERETT IS (Ag-KLP) MZENZNERTE
D, COMRICHIFTBCPIEEENS 4 DDBEAIZ Y MR FDEMRTE, ™UMNSIL, 2P, 3P, 4LEL
. COS51L, AEREFHREEX SNDMERES - ABE (RFEXERLSTRELE) OEEENREAT
3. WLEFEIRIRI3 mONLERESTCHEEL, Z0OLMICHET 3 FEIRE2 mOEEEEEN S

3. COENSILVIVKRIUBRDIEBYITHDIEEZX5ND. PEREDBVEEBEANLEEN S
3. COERXLEBOXLGS XEOEMRMEFMERIE, TRIDAG-KPROZENS E(FBASHICELD, Si0,0D
EE%MNAG-KPOZNLIDESVCERDO DIz, CDZEND, CODEAIFAG-KPOIBENUE, FRELDOY T
VIEEODABCTREMUEANETULRBRERSINZVIVICHRI D ENTHDEEZXE5ND. FB
(1968) (FCLPEKBSIEBANDERBME Uz, AR TIE2POFEAENSCNEVIVIENTHDEERR. T
Iz, PIHERNSESICHS0 kmBENZ BXHCEBHEELBICAAL TV ERERSINEDT, FY
“—RDEXNTH OZAEEMAREL. PE2PHFOEAERUEREF DEAL, HBEEODEARE L DEEN
5IEdCEeEhD, COIZYRCEAUTEPICEIEHMS TV Z—ARDODVIVEBANTH>EEX5NS. 4L
EBE9 cnOfifiNLBEE, ZOLMICHEHBEISIEARBENSHDICENDS, VIVKEREXNDERYT
HDUREMEREZ S5ND.

CLPEFRBILL DB REBMHN SIS DHEBETADEBI TH DI EEXSNTEM, BLEDLSICVIVIE
RICKDEREEREM/SCERDMNOIZOT, FEICHEEKAEET IS (Ag-SLT) OBMERAVD &R
Y 3B. Ag-SLTIIMBIEHBH6 km’(3FT S, COMIIVEI=5(CHYL, ELILOEXIEXN (17074F) (CIEEYT
BLRILOTZ—RBATHS.

AR (1990) (FAG-KPOERELIETEAHEBYE LICETNLRESRDZD, ENEBS(PETEHT—
HBOEAXNICLDEBMERBRUIZ. KHAERTIEEKEXKDEIAICH V)N TAG-KPOE TEAHERYIE £ ORE T AL
[KEZAg-KP(a) EHSTEHTERL, IRIBXICHEIDEHBRULE. IRCNEXBIT DM, REROIRBE
BT T35 (Ag-KP) EMFEEINTULSETEAERYIZAG-KP(p) EBERLIE. £ T3 TAg-KP(a)/
Ag-SLTOLBRMAEF U<KEBRI D&, GEYICED, BENARERET, WANBLEE2 andittENREE
I35, cOTENS, Ag-KP(a)/ Ag-SLT(IL)RAIC(ZO—LHEFEET D EEZSND. DFED, Ag-KP(p) DTV
Z—NBANRIE|EHETAg-KP(a) DIRIBANMNFEE U, Ag-SLTOEBAXZXTICIE, DFHTIEHDMIENDIK
IEEARSG D e AlEEM N RIB S NS .

5| FSZEk

BAREN (2008) SEPUfCHATE, 47, 391-407. sFE (1968) RIMEEME, pb4. AR (1990) HIZEMEEE,

99, 60-74.

F—O—F ! FREL. BAEX. GET TS, Ag-KP. Ag-SLT
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Keywords: Mt. Akagi, Plinian eruption, lithic tephra, Ag-KP, Ag-SLT

©2016. Japan Geoscience Union. A1l Right Reserved. - SVC48-10 -



SV(C48-11 HAMERSER S EA2016EAS

ERARN LARBRNRE RO ST DIENERE
Holocene eruption history of the Motoshirane Pyroclastic Cone Group, Kusatsu-Shirane
Volcano

<&l BE. Ak =B 88 T 54 BE. FA B\ LK B, PN BEXR
*Aki Nigorikawa, Yasuo Ishizaki', Nobuko Kametani’, Mitsuhiro Yoshimoto®’, Akihiko Terada®, Kenta
Ueki®, Kentaro Nakamura®

1. BILKRZXZHRETZMER. 2.BILKZAZRETZHEM. 3. LHEEETILRIZMEA. 4. RRIEX
FNLFREHAR LY S —. 5B TEEN B FRERREEHIRNEEBRM RO . 6.k NEr/IL

Z - SR

1.Graduate School of Science and Engineering, University of Toyama , 2.Graduate School of Science
and Engineering for Education, University of Toyama , 3.Mount Fuji Research Institute, Yamanashi
Prefectural Government, 4.Volcanic Fluid Research Center, Tokyo Institute of Technology, 5.Japan
Agency for Marine-Earth Science and Technology, Department of Solid Earth Geochemistry, 6.Paleo
Labo Co.,Ltd.

. (FU&IC

E2ZARALIG, BE - REORBICUBIZENEHOFZENANLTSD, LB 2D0EVNRER
(ALEIDBERAEE EFMAINABRNRER) AERINTUND. ARNLIE1882FELIER19E DARERIEN M
FEELTULBIR, WIFNEIRIOBRABREETRELTVD (KFRFT . 2005) . CNFTOMRE (AR
5,2013) ho, EZARNILTETHIEDENENABEET SANRETELDIEEZISNTULSDM, FICAK
BRANZREEDEXNBEOMIEAS ML D> TUVEL., AAREE, AARANREEC DUV TOEXNEREDEE
BEEMNETS. SEE, XREEOELYMER, 2E5XUT—RERSEN, LESERIELETISED
XLy, BERECAENSBESHCE > EBABEIC DV TERET 3.

Il RKERANREEEBRYIDER

AEBAREEE, B IDELL EETIDDOANBRENSBREIND. ZN5(1E, EHSHABRRNRE (5
R . FIABRARE (FFR) |, StARE, SUltARETH S (BiES, 2010) . 5ARIR, i, it
DB AREODEEICITBRER (ENENGERE, REBRSE, IkFRAE) RSN, ZOLAIICARER
AHED. BXREAEEEBRT DANRE (GABRARE, BHARE, StdbARs) (&, REBENE
ELRNABBEL UTETD. T, dAERAREEBHANREORNEIC(E, ZNENAARBER—LLE
BUAER—LMMBALVEBELTUVS. e, SAREOREIRE, BHEITIANREDXNOILKERRICEKD
REETNZALEICIDBONTULS.

HLETIE, EE29238A0NOES1780 mtlm K UM570 mitts(CANLDT I SHBRFICRES NIZEENR
5N3d. CM2T|ETIE, 12LNLBE (4.9 cal ka; FAS, 2013) Z(EUs, BHOTET ISEERTE
L, BBy RICMBEEEEHBRIRLE (MLUWBEEABORINIR/ - BH (1989) (CfE
S) . WHAREREEEOATY —ETE, FhARERED LMICE~RBANLKEE HEEDEENRE 5N
3. RBNLRBYLFEB(C(E, 55B% (TN S5K6T, KEBEMLD) (CNILENEH#L TS,

. EAFHEEH
AARAREEOBRYOMEBESE(E, ABLPOEEARNERR +ENEBEG+RABERIGEIND Y S VATH
M (+, FELEVWCEEDHD) , OABRABRERVUABIRAE R—LTEARARMNDD, St ARE
BRI TIRERR(IZLEEDZRMEERSNS. RABRNBREEOBERYIDESASI0,8

(wt.%) (&, 57.7~63.7 sORILE~T Y1 +THD, Si0,-Ti0,RTFXAEERVOBENAE(CHENERE
HERZGERANRARICXEIINS. e, BXBREREOXRBZE O XLM(E, GEAICEHET KRB
DEEMEBE (FEF—HT .

V. RERAZREEOERBEE BEXERE
EERCLBUESERYELET I SO ETOIZBR, StAREBRYOEERUE— RERMNL
BSONLNLBBEOABEYIOERE - T—REREFE—BLE. LIzR>T, StBREDFEESHE12LBDH
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BER & RIREADHIS000FRIICIRC DTz BRI NS, e, F|AREARED LD N LBEHBED S
5, KG2B EKGEDNILHEE, BR/BHEEHILAREBRIERCERFNEHEEES, CNSDOANREIE
BBOXODIEKEICHE S NIZAIBEE N S. KBBETDERIDEN (1.5~1.4 cal. ka) h'5, #1500
B CEBILARE TREEINEET TUIZLOTH S.

Iz, BXBEOREEBICILAICEET SANREICHRIT INLHERESNE NS, ABRBAREEDE
L, aARBERARE, FiIABERARE, |hARE, SHibABREDIRIC, EHSIENEEBLUREHET
nsd. AERABREEOSS, SEtibAREZZIEZOXORER ST NIZERITHNI500FERTH D, REARAX
BEETE, CNETHESINTUVSEBERIDERAZT TVIVEAREZT TULZC EMRBESHIC
ore.

AAEDECRAE(CIFZ2014FE (BK) /LA - SIRRTEEIR, FHEERCIE2014FEMEN LK ERRASH
FENREBALRE. BUTRHERL L(FET.

F—-O—F EEARANL. TR [BAR

Keywords: Kusatsu-Shirane Volcano, Holocene, etruption history
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ZERHEANLEIHADIBASH OEBETOFRHND
Clues to Reconstruction of Sequence of Eruptions in the Early Stage of the Asama-Maekake
Volcano

*24F Bt
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The Asama-Maekake volcano has been active for about 10,000 years. Little information, such as the
distribution and stratigraphy of the eruptive products including pyroclastic fall deposits,
pyroclastic flow deposits, and lava flows, is available for eruptions predating the 12 century
owing to the lack of outcrops, especially in the proximal area. However, many pyroclastic fall
deposits have been recognized in the distal area, mainly in the southeast direction, in previous
studies, indicating that large-scale eruptions occurred repeatedly in the history of the volcano.
In this study, the distribution of a pyroclastic fall deposit called Miyota pumice (referred to as
As-My hereafter), which is distributed south of the summit crater, was mapped. The (14 ages of the
samples of black humus soil that is covered with As-My, were dated to ca. 6400 cal.YBP. These ages
are almost the same as that of the pyroclastic fall deposit As-UB distributed on the northern
flank. The As-UB contains many fall units and is associated with a small-scale pyroclastic flow
deposit in the proximal area. Bulk-rock chemical compositions of the pumice grains from As-My and
As-UB were plotted in similar area to those for As-E on a $i0,-Mg0 variation diagram. These data
suggest that the As-My, As-UB, and As-E are products from eruptions that occurred around 6000 years
ago or a single eruption. Although the stratigraphic relation among these deposits distributed in
different directions is difficult to determine, the fragmental information described above is
expected to be helpful for reconstructing the sequence of eruptions in the early stage of this
volcano.

FoT— R ETARERY. B, SEEEAL

Keywords: Pyroclastic fall deposit, stratigraphy, Asama-Maekake Volcano
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What happened during the climactic stage of Tenmei eruption of Asama-Maekake volcano in
1783AD ?7: detailed process of the eruption of Agatsuma pyroclastic flow and Onioshidashi
lava flow.

*=iE B, 2 5t
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1.Department of Erath and Environmental Sciences, College of Humanities and Sciences, Nihon
University

The detailed process of eruptions of Agatsuma pyroclastic flow and Onioshidashi lava flow during
the climactic stage of Tenmei eruption (1783AD) of Asama-Maekake volcano is reexamined, based on
the occurrence of volcanic deposits, their stratigraphy and old documents. The Agatsuma pyroclastic
flow deposit comprises four stages: the earliest, early, A-scoria flow and late stages. The
pyroclastic flows of the earliest stage and A scoria flow were the column-collapsed type. Those of
the early stage were the boilover type and those of late stage were the fountain-collapse type. The
Onioshidashi lava flow is clastogenic and consists of three units: L1, L2 and L3. The L1 and L3 are
the slope-collapsed (rootless) type; the formation of L1 was synchronous with the last stage of
Tenmei pumice fall deposits (21p), which were the climactic sub-Plinian eruption. The L2 is the
spatter-fed type, outpouring from the crater of Kamayama welded pyroclastic cone. The erliest stage
of Agatsuma pyroclastic flow was small-scale and occurred during the eruption of Tenmei pumice fall
deposit around 18:00 in August 3 (corresponding to 10a to 14a). The early stage of Agatsuma
pyroclastic flow began during the dormant stage of eruption of Tenmei pumice fall deposit from
16:00 to 18:00 in August 4 (corresponding to 20a). The pyroclastic flow deposits of the early stage
with low aspect ratio are abundant in matrix ash, the essential clasts of which are high in Si0,
(62 to 64wt. %). The A-scoria flow was small-scale and erupted during the eruption of Tenmei pumice
fall deposit around 20:00 and 24:00 in August 4. The late stage of Agatsuma pyroclastic flow
deposit erupted from 3:00 to 6:00 in August 5 just after the cessation of Tenmei pumice fall
deposit. They show high aspect ratio and are relatively poor in matrix ash, the essential clasts of
which are low in Si0, (61 to 62wt. %). The L1 of Onioshidashi lava flow with relatively high SiO,
content (60.5 to 64wt. %) began to flow down around 18:00 in August 4 during the eruption of Tenmei
pumice fall deposit and continued to 3:00 in August 5. The onset of effusion of L2 with relatively
low Si0, content (60 to 63wt. %) was around 3:00 in Augusut 5 concurrent with the eruption of late
stage of Agatsuma pyroclastic flow. The flowing down of L3 (60.5 to 61.5wt. %) of the Onioshidashi
lava formed by the collapse of slope of Kamayama pyroclastic cone was later than 3:00 in August 5.

Keywords: Asama volcano, Tenmei eruption, pyroclastic flow, clastogenic lava flow

©2016. Japan Geoscience Union. A1l Right Reserved. - SVC48-13 -



SV(C48-14 HAMERSER S EA2016EAS

INGREE B RERICAEF 1— I RUBREF 11— REISEFEI DN ?
Lava tubes and lava tube caves are formed in the lava flow of Nishinoshima volcano in
Ogasawara islands?
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[FUMIC] RLBEARAENSBRINDIAZEF2013FE1TH20BLRBAE#E L TUL\B. KD1973EBAN L
SENBANST FIELIRECE DABEYRIL CBREF1—7) 1 OEECDVWTERINTLEZARY?Y, C
CTCI>ZDAEEMICDVWTE VHLRAKRE UTORBHEETIVICEDSTRIL THIZ, HELES. XKEEAR
ERCIEAELVYXRIL CBEF1—7) (FEHSHNCEELTLBIR. —A. RLUEAERTIEIBAE RV
CREF1—7) BEELHVEEDNTEDSETHRTEBEEINTLWELUNSTHS Y,
[(BREF1—JETR (BEF1—THBE) ERORGKNZESTIV] RIS ETIVETRT, MEAY RES
(VOVE) . LIIBEF1—TKS., REIBEF1—TH=R. odBEF1—TDERAETH D, (AXONS
BAEEBHELUEAENRNEE TDARETF1—TJEZERT D, YVIVEEEN GBFIR) THREN. TDE2DDIK
B(B),(OEZZXD. B)AEOHWENALETD., F1—TAROBREDRIMEFLEL. Fa1—TJ(IEBINIZIRE
EED, (OBBEDOHEBARLEZ DN Fa—THDOBERFENA (BAR) ELTHRETESIHSEF1—TA
(CTRZEFERT D,
BAEF1—HERINIZHICTBREF 1—TDHRICHIBENRBITINERHD. —H. BaFi1—7
AENERINBEHICIFBEF 1 —TDHICHIBENRENICL>TRITHINERH D, REITD(A). &
BSUVERITFED (OBHICEFAENDOBORK (THEDNDEERD) BAMBINAEDBRREBELDKETEITN
(XTE51EV, ULIEM> TZDRAFZE(E. ANDIBOEARIGI =BEDERRBE. D, COFREEFA)T
BERVIVELENM/L>0) TRENT BEE 1,=(pgsina+pgM/L)R/2>F,, (O)THEDENDH (M/L=0) THREN
93BG 1,=(pgsina)R/2>f,, ERIARaE E Y LBRREf ADHANERAZFAESTH=2RNEZX 5N B, CC
TTdF 1 —TEEDOEAKIG. plIBEEE. 9 dENMRETH D,
[(AEF1—JEBREF1—TREOEEDHETE] SOINBENEEBES B~ 0%FIENRILEEIRET D
E. Hulme DEBESNRE E Y H LBREOHEESN S E > H LBAMEE5x10' ~10°N/n, £ B2 5N 3,
REGELMIERO NMRAOMARESR COKELLE(2013.12.4~2015.7.28.) 1 KDOEEHE LT,
M/L=1.08%T'0.5. 5(CM/L=0[C DV TCHELEERAAEF 1— BT ERIIIT T, M/L=0DENHRDIE
B, BEF1—TRBOERIIRATH D, —AN/L0DVIVICLBME+ENRDIBES. /35X —5I(C
KD TAEF1—JEBROUEEMKEHD (R1) o« ETILWSDEHEZFZIEHDIELUTTHS -
MRLEBRERDIGEZNEVE VA LBREDZEOIC. +REVIVERMINMNCE IR IEREBRTHEVE
AEF1—TETETEO,
(D)BEF1—THEBRINZE ULTEVIVERRESNZBREF 1 —Ih S5 (FBEFKRFEESF. BE
F1—TREFER T NLL,
[BDDIC] AEBRAENSI0,NDEESCREMEROZILELE ZNEFEBDLLOTHNE. BEF1—T0
BEHZS5<HKRETEIEVTHS S, L. BAETHE. BaF1—JREICENEM > IcBEaF1—J&
BELTCLVBHEMRD D, KDFEMHLET—5 (BEaRET. AaF1—JRITLaET. HEOME. BED
MIEE) NRBTHZY, BARTE. BAZBICEEL TITSRMRENBEHINDS, BE~YRIL. BS
Fa1—TDRIEFESBEDERDHREBILENETH D, DFEE L TActive lava tube, filled(plugged)lava
tube & U'Drained lava tube(lava tube cave) DIFAEIRET B,
[B& k]
NEARW, NEF (1974) BEXNLOR-FAC BREELS, pbb, BBXZHRE
DRI, )NBE = BEHE, aBAEE, B LET(2015) | BAXNLZRWISEEMNEASEBETR
£ ,P85,p183
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Fig.1 Hydrodynamic Model of Bingham Fluid
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(B) Filled lava tube: (pg sind)R/2 <fB

(C)  Drained lava tube: (pg sina)R/2 >fl :
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T4 UL (2015): BARNILZR2015FEEMEASHERTRE. B3-03,p79

Tablel SiO,w1% and Lava tube/cave height(Slope angle=6°)

SiOwi%, Acting prcs.sure: M/L= | Required tube | Comparison with lava i
Yield strengthr i i,&_.i,ﬂ height:H thickness:h{<5(m)
8i0,58%: 1.0 (Magna+Gravity) | Tm <h?(Tube formation?)
*5x10° N/m? 0.5 ;Nlaﬁnaﬂ}l'aviw) 13m <h?(Tube formation?)
O(Gravity)  [80m | >h(No cave formation)
» Si0,61%: 1.0 {Magna+Gravity) 15m <h?(Tube fermation?)
*1x10°N/m® 0.5(MagnatGravity) | 26m <h?(Tube formation?)
R | 0 (Gravity) :|2_0:|| >h(No cavé formation)

*G.Hulme(1974) :Geophys. L. R.Astr.Soc.,vol39,p361
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Restudy of the eruptive history on Daisen Volcano, SW Japan
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EREAEIOXILNLIE, WIMah\SEEERKBRLIZ7Z I N7 FEOEBRXNILTHSD. BNBEORKIIEAFH
(1984) [CEDEHSMNCETNTVBEDD, ZOEENLICETTIEFE D TULERL. KIS, KLXLTIEFHSHER
(CEARATRABREDT ) Z—RBEANTHDIRLUETHETARIANEL LR, COBEXAXKLALORIBIL
NUSEERDHRTE DK SICREILZEDH I TIIEBESINTUVEN 2. ZCTRLANLDBERN20BERDIE
NERDREE L EMEMRFZENRE, VIOVEHEDHIHHETV, FilzlCBE VI VIEL ERERE EK
Llz. BABEODRBELUTEELSRE, FAH (1984) ORLARERDN, KEYMDILZERDERLEDIEDE
KBNS & A~ OMKBRNBRICDTESNBCETHSD. HIENSIE18,960-18,740 calBC, EENS
(£26,570-26,280 calBCOBERMNEFONC. DMERENS, BB =HIERAE R —LER, BEIRLAS
R—LBREHRTEN, RIUAMLUOBRFHBEXSHEEFIO=HIERER—LDERTH D ERESHE

oz, RIWALEROTISICDVWTEZBERREETEL, Legros (2000)ECEHEZEETAILEL

Iz. RMELOEBEHENRKBICKETEOIZENEFEHALUELZHSEERIORLEMETARIT, Z0R
IVARE(IS2 km’DRECH D, BT UIZBERRN 53, KLALTIIRI0BERN SIEHERNS (REENE L T
lEERLTHD, KLETENEXILANLOC OREOEFHORTREN(CKZT VDT TIEEKO.

F—D— R KL, EXEE

Keywords: Daisen Volcano, eruptive history
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Direction of natural remanent magnetization of rhyolite lava with clearly marked flow
structure
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Volcanic rocks have long been recognized as good recorders of the geomagnetic field corresponding
to the time of their formation. Rhyolite lava is a common volcanic rock in continental regions and
can also be considered to be a useful source of paleomagnetic data. However, only few studies have
focused on paleosecular variation, magnetostratigraphy or plate reconstruction analysis using the
remanent magnetization of rhyolite lavas. Being highly viscous, rhyolite lavas often show
heterogeneous texture, unlike andesitic and basaltic lavas. Flow structure, one of the
characteristics of rhyolite lava, may offer a clue about the changes in the direction of remanent
magnetization in rhyolite lava during the development of the structure: heterogeneous texture in
rocks may cause the deflection of the remanent magnetization to a direction different from the
original one. The disagreement between the observed paleomagnetic direction of rhyolite lava and
the expected one may be a function of the development of the flow structure.

In this study, we examined a thick rhyolite lava flow with clearly marked flow structure to assess
its ability to records a consistent paleomagnetic direction, using material penetrated by two drill
cores.

Progressive thermal demagnetization isolated two natural remanent magnetization components. The
remanence was almost unblocked at around 580 degrees C during thermal demagnetization and is
inferred to be carried by magnetite. A high-temperature component from each of the two cores yields
inclinations that differ from each other. The low-temperature component had those that agreed with
each other, and were also consistent with the direction expected from a geocentric axial dipole
field. The modification of direction of the high-temperature component may be explained by
post-magnetization acquisition tilting. In the case of silicic lava, the low-temperature component
may retain directions parallel to the ambient field direction at the time of lava emplacement.

F—U—F ! REEAE. BEBMb. RV
Keywords: Rhyolite lava, Remanent magnetization, Drill cores
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Petrological characteristics of Aso-ABCD tephra which erupted before Aso-4 pyroclastic
eruption
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PaIER-4E KIEAN (89 ka) &Pa&ER-3IEAN (123 ka) ORAIC(E, AMHADFT=S (A, B, C, D, , , M, N, a, B,
, ) BEHINTULS UNEEFH, 1977) . CDS5As0-ABIDFT ITSIEBLEMICAIBEL, —EDBENNDEY
REEZS5NTUVS. EEIEH (2007) (FAso-AB(DT I SEMREI.7 kab BREE>TULS. TISHEEER
HSIRIFAENILTSA - PRAOERORAICHES N CNFIEFH, 1977) , BEYIOEEL3.5km'E R
BEonTua (BIA - #iH, 1992) . FIEFR-4ANBRIBEXOBER]ICIEKIEXREDEANE ZNICHSEERAS
DREDBEC oz, BEEZNEBSHEK-47 I SORBICTIEERILVDT, ASTHLEEBRIEE X SN
V). BHEYIOEREL kn'TH . - 48OPRRNOEROEEST, BAOERE YT VYOEX(IIHERD
BFBEENLOBAREHT, FEE1.4km° (BRIFH, 2003) [SBEHLVDOT, FIEFE-AENEICHIEED
ASTDEANRGEVZC ERDMSD.
PR D ILT SERAHI20 km(D K EFTHTIAE BFEE (D EBEE CHlEk -4 NRERYIE T (CBEnDE TERARB & [
TRILURBOEBE U TEE T DAs0-ABDT ISNBASLONILIREREL, SRIEHD LUEEXRFD
¥, SEYIDEPMAD RS KOEMIR D XU ~BEYIDFT-IRDFE Ule. MBIYEESEIRNER, RAEL, &8
MER, YVIXRIAET, FfE-4CEBCHOSNIEEERGEESINEN >, BROEAELFEMER (Si0,
= 63-66 wt.%) [dKaneko et al. (2007, 2015) DfAER-4TIIELFIER-ER L YR EECTOY RTBSEDOMN
Zhiole. RREPERICEFINS XU ~STEYEM(ES10,270-72 wt . %ICEFL, Aso-3DMERE (FIF—HL
fz. SO T7 OERKIE, RERAAN0-64, RISERMgE =70-74, BERNERMgE= 74-81ThH . RIA+D
FLYDERRRAN40-61, RISEEGM#=73-76, BERHEGMg#=76-79(CXIET DXL ~BEYDEKEZ1.0-4.8
wt.SERBEESNIC.
R BEMERERESKEN S RET 5N SEE(E860-950°C, ES(E1.1-2.7 kbar (Putirka, 2008) T
Hole. YIVEBOOFEEIHERNSHZ-9 kmFEED, COFESEBETN (2006) DEFEYIVEDE
Eokm&E—29 3. HIFH (2006) (IFEIEE-3, FAEKR-4RIDT JSHEMR, HERE, HESKE, HEBED
ERERZEL L TV CEERUIEM, ANAETIEAso-ABCDIER (FAso-3MFEMKICIEWVC EMNDh Tz,
BR-AIEN D 9 TEHIC (FAso-HARD VI VEBD (FELEEL TULEMN DN, 5B U)FAso-ABDE (FIHRIZL T
MEERE<BELTUWECEREZSNS.

F—O—R R DILTSIEN. XILEIBEY. Aso-AB(D T TS, FElER-4NRIEN

Keywords: Aso, caldera-forming eruption, melt inclusion, Aso-ABCD tephra, Aso-4 pyroclastic
eruption

©2016. Japan Geoscience Union. A1l Right Reserved. - SVC48-17 -



SV(C48-18 HAMERSER S EA2016EAS

HENLBERHUAEORNREMEY  X2mET — VI VEE - ERBREOIERER CIBAER
N - SEEDORER—

CSD (Crystal Size Distribution) analysis for plagioclase phenocrysts in historical lavas
of Sakurajima volcano -The control of magma plumbing system for the eruptive style and
frequency-
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In order to obtain insights into roles played by magma plumbing system in the long-term behavior of
eruptive activity, we conducted crystal size distribution (CSD) analysis of plagioclase phenocrysts
in four historical lavas of Sakurajima volcano, located in southern Kyushu, Japan: Bunmei eruption
(1471-76), An-ei eruption (1779-82), Taisho eruption (1914-15), and Showa eruption (1946). Bunmei,
An-ei, and Taisho eruptions firstly fell pumice by Plinian eruptions from newly formed flank vents,
and subsequently flowed lavas. Showa eruption firstly had fell ash frequently for about three
months, and subsequently flow lava from the Showa crater. After Showa eruption, Vulcanian eruptions
occurred frequently, indicating the temporal change of eruptive style from large volume Plinian
eruptions with lava flows (c.a. 1 km’ DRE) to small volume frequent eruptions (one event less than
107 km').

In four historical lavas, plagioclase phenocrysts are classified into 3 types. Type-A is
represented by the clear texture and lower An content (around An6@) in core and rim. Type-B shows
the clear texture and higher An content (around An8@) in core and lower An content (around An6@) in
rim, and the sharp compositional contrast between the core and the rim. In addition, the length of
rim varies by a wide range as 10-200pym in all lavas. Type-C has the sieve texture and heterogeneous
compositions in core. From above chemical analysis, the magma plumbing system consist of two magma
reservoirs (felsic magma chamber and mafic magma chamber) where the crystallization proceeds to
form phenocrysts. Type-A crystallizes in the felsic magma chamber in which the compositions
gradually changes from felsic to mafic during hundreds years by repeated injections of mafic
magmas. Type-B crystalizes in the mafic magma chamber, and the mafic magma continuously injects to
the felsic magma chamber.

The CSD plots of both type-A and type-B can be approximated by log-linear CSDs. Slopes of type-A
are constant regardless of eruptive ages, and those of type-B become steeper with time, that is,
Showa has the steepest slope. From the CSD analysis, the residence time in the felsic magma chamber
is nearly constant with time, whereas the residence time in the mafic magma chamber becomes shorter
with time, indicating that both mantle-derived mafic magma supply rate and extraction-rate to the
felsic magma chamber increase with time. The magmatic behavior such as crystallization and
accumulation rates in the felsic magma chamber keeps a constant pace and has no influence on
eruptive phenomena. On the other hand, the mafic magma chamber located at deeper level controls the
surficial behavior in eruptive phenomena, such as frequency of eruptive events and dominant
eruption styles of Vulcanian type, through increasing rates of mantle-derived mafic magma supply.

F-O—R ! @EEY7 0/ REAEMR. VIVHIER
Keywords: Crystal size distribution, Plagioclase phenocryst, Magma plumbing system
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Tsunamis generated by the 7.3 ka catastrophic eruption at Kikai caldera, Japan: constrains
from tsunami traces around the Koseda coast, NE Yakushima, Japan
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Timing and mechanism of volcanogenic tsunamis are important to constrain nature, processes, and
hazards of volcanic eruptions in marine and lacustrine environments. In this presentation, we
report the event deposits caused by pyroclastic flows and tsunamis during a catastrophic
caldera-forming eruption at Kikai caldera, Japan, and discuss their origin. There are some
hypotheses on the tsunami generation and propagation during the 7.3 ka eruption at Kikai caldera.
Previous numerical simulations showed that huge tsunamis might hit Yakushima Island (e.g., Maeno et
al., 2006), but so far no clear and convincing evidence has been found in this region. We
investigated traces of the tsunamis caused by this eruption in the northeast of Yakushima Island,
and found the deposits, originated from the pyroclastic flow and tsunami event at 7.3 ka, near the
Onagawa river mouth at the Koseda coast. Our study includes reinterpretation of a previously
studied outcrop (Moriwaki et al., 2006). The deposits at the Koseda coast consist of two major
units and lie on a wave cut bench (WB-4) of ~8.4 m above sea level or more. The lower unit is a
poorly sorted, ~30-cm gravel bed with sandy matrix, and the upper unit is a massive, ©.3-1-m thick
pyroclastic flow deposit from the 7.3 ka eruption. A reworked deposit and a 1-2-m thick gravel bed
cover the pyroclastic flow deposit. Based on the outcrop and trench surveys, the lower gravel bed
is traceable at least 120 m toward inland and has a similar component to modern beach gravels
distributed around the Onagawa river mouth. The matrix of the lower gravel bed also contains pumice
clasts (up to a few cm in diameter) originated from the 7.3 ka eruption, as evidenced by glass
chemical composition and fibrous texture. The grain-size of the matrix component decreases toward
inland. The local observations of Holocene marine terrace distributed in the northeast of Yakushima
suggest that the highest sea level phase (+9.7 m) occurred between 7.3 and 5 ka. Thus, we interpret
that WB-4 emerged before 7.3 ka, the sea level at 7.3 ka was less than 8.4 m, and a transgression
of 1~2-m continued after 7.3 ka. Based on our data and interpretation, we would conclude that
gravel in the lower bed was transported from the river mouth to the top surface of WB-4 by a
relatively high concentration, energetic current associated with a tsunami at 7.3 ka, and that the
timing of the tsunami is constrained after the beginning of the 7.3 ka eruption and before or
during the climactic phase that produced large-scale pyroclastic flows.

F—O— R ALEERR. KRR BROLFS. NEEEE. BAS

Keywords: volcanogenic tsunamis, pyroclastic flows, Kikai caldera, Koseda coast, Yakushima
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Role of thermal boundary layer on microlite crystallization: constraints from
shear-deformation experiments
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Microlite crystallization in ascending hydrous magmas has been widely believed to be driven by
decompression and resulting liquidus temperature increase, because thermal conductivity of magma is
low and cooling is less effective for magmas ascending at a common velocity in a conduit. In the
thermal boundary layer along conduit walls, however, effect of thermal conduction is imposed on the
undercooling produced by decompression, thus microlite nucleation is supposed to be enhanced. The
conduit walls may work also as a site for heterogeneous nucleation. In order to evaluate the
potential role of thermal boundary layer on the microlite crystallization in ascending magmas, we
have investigated experimentally the effect of temperature gradients and shear flow on the textural
evolution and crystallization kinetics of trachyandesitic melt using an image furnace. The shear
deformation was applied by twisting two rods, fixed to the upper and lower shafts. The rods of
alumina were used in Series1 experiments. In Series2 experiments, dacite lava was used for the
upper rod. The starting materials were initially heated at a temperature higher than the liquidus
temperature for 60-120 minutes, then once quenched and reheated at a run temperature below the
liquidus. The difference between the initial heating temperature and the liquidus was defined as
superheating, -DT. The difference between the run temperature and the liquidus temperature, was
defined as supercooling, DT. The experiments were performed at different degrees of superheating
(-DT = 33, 98 and 233°C), supercooling (DT<138°C) and rotation rates (@, 0.08 and 0.8 rpm). In
Series 1, run products had high crystal fraction only at low superheating (33°C), in which minute
relict crystals worked as a nucleation sites. At higher superheating experiments (98 and 233°(C) and
static experiments without shear, no crystal was observed in the central part of the run products.
On the other hand, the run products of Series2 had high crystal fractions even at a high
superheating (-DT = 233°C) when the shear rate was high (>107' s™': 0.8 rpm). The difference between
Series1 and Series2 can be summarized as follows. The surface of the rods, both alumina and dacite,
induced heterogeneous nucleation of plagioclase. However, the crystals formed on the alumina rod
surface were spherite-like, whereas those on the dacite rod surface had a shape similar to natural
microlites. The nucleated plagioclase crystals were removed from the rod surfaces by shear flow
only from the dacite surface in Series2. The plagioclase crystals were brought to the inside of the
samples, resulting in high crystal number density and volume fraction.

Assuming a simple plug flow with conductive cooling from the walls, the thermal boundary layer with
DT=20°C can be formed from the conduit wall with a thickness of a few percentage of the conduit
radius. The strain rate at which the crystal can be removed from the boundary layer, i.e., 107" s™

, is achieved near the conduit wall if the ascent rate of magma is higher than 5.0x10% m s'. These
rates were observed in some eruptions such as Mount St. Helens. Crystal number density of the
eruptive materials may, therefore, include the crystals formed at the thermal boundary layer near
the conduit wall as well as the crystals nucleated in the conduit center solely by decompression.
The effect of thermal boundary layer crystallization should be considered for number density and
morphology of microlites in volcanic rocks.
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