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The difference between microscopic viscosity and macroscopic viscosity of crystal-bearing
magmas
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Bubble coalescence deeply affects the dynamics of conduit flow during volcanic eruptions by
modifying the rheology of the magma and through the development of structural heterogeneity. To
model bubble coalescence in silicate melts, we present a new set of equations that describe the
efficiency of the coalescence process as a function of the timescales for diffusive growth and
melt-film drainage from bubble-bubble interfaces. The frequency of bubble coalescence is controlled
by the timescales of these two processes, which is in turn regulated by the composition and
viscosity of the silicate melt. When the vesicularity is less than half, coalescence efficiency
varies as a function of the diffusivity of degassing volatiles in melts. At higher vesicularity,
the coalescence efficiency is controlled by the melt film drainage. The model predicts an
exponential decay of the bubble number density (BND) with time and the exponential bubble size
distribution (BSD) function at stagnant conditions, and is in good agreement with in-situ
experimental observations of bubble coalescence in basaltic, andesitic and rhyodacitic melt for
lower vesicularities. The formulation can be used to estimate an original value of BND formed by a
nucleation event using BSDs measured by the textural analysis for pyroclasts which experienced the
bubble coalescence. In addition, from values of slopes of approximated BSDs, we can estimate the
timescale of magma ascent or the laps time from the onset of bubble coalescence to the quenching.
These textural observations for original BNDs and magma ascent timescales allow us to understand
roles played by bubble coalescence in cotrolling the eruption styles and the shifts, using the
combined method of geophysical monitoring and modelling.
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understanding of volcanic oscillation systems
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We are developing a laboratory eruption experiment system to investigate multi physics of volcano
eruptions. In this study, we focus on a sawtooth wave-like pressure change (STW) observed in a
preliminary system that is a syrup eruption experiment. The STW is cyclic pressure changes of which
a cycle consists of a gradual pressure increasing stage and an abrupt pressure drop stage. STWs
have been observed at many active volcanoes as geodetical signals including tilt, displacement
[Genco and Ripepe, 2010; Ohminato et al., 1998].

An apparatus for a slug-flow experiment was designed based on the syrup eruption experiment. This
apparatus was equipped with a gas chamber (volume, V) and a vertical pipe for a slug flow.
Initially the pipe was partially filled with the syrup to the height of H_ from the end. Then, gas
was injected at a constant mass flux (Q,,) to the chamber to flow into the pipe pushing up the
syrup in the pipe. Two representative flow patterns were observed in the pipe. One was
characterized by alternate layers of syrup slugs and gas slugs ascending in the pipe, which we
called a slug flow. The other was characterized by repetitive transitions between the slug flow and
an annular flow, which we called a slug-annular flow oscillation. The STW was observed during the
slug-annular flow oscillation.

Pressure change in the chamber and acoustic waves at the vent of the pipe were measured. These
measurements were assumed to correspond to geodetic and infrasonic observations at actual active
volcanoes. In the experiment, the flow patterns were also constrained by image analyses. The
occurrences and features of the STW in the chamber pressure were investigated with taking V_, Q,,,
and H, as the experimental parameters. The results showed that the STWs were observed if there were
sufficiently large V. and Q,,, and that the STW changed from periodic to non-periodic cycles with
increasing Q.

A mathematical model was constructed based on the experimental results of the pressure changes and
the flow behaviors in the pipe. The model took account of the compressibility of the gas in the
chamber, and the nonlinearity of the pressure loss in the pipe flow due to the interaction between
the ascending liquid slugs and falling liquid film along the pipe wall. The dependence of the
occurrence, the period, and the amplitude of the periodic STW on the experimental parameters were
well explained by the model. The model has a mathematically similar aspect compared to existing
models for the volcanic oscillation.

Moreover, not only the periodic STW but also the non-periodic STW was observed in this experiment.
The non-periodic STW behavior has not been captured by the present model. According to the image
analyses, we inferred that the non-periodic behaviors were caused by the interaction between the
ascending liquid slugs and surface disturbances of the falling liquid film. From these results, we
obtain an insight that irregqularity of actual eruptions can be caused not only by fluctuations in
ascending flow but also by influences of descending flow such as a fall back, a drain back and a
magma convection of magma in the conduit.
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A dynamical system of conduit flow with magma density change due to gas escape
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Linking petrological and geophysical observations: A case study of the 2011 eruption of
Shinmoedake volcano
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Three sub-plinian eruptions were observed during the 2011 eruption of the Shinmoedake volcano,
which were well monitored by tiltmeter, GPS, and weather radar (e.g., Shimbori and Fukui 2012;
Kozono et al., 2013). To link petrological information to geophysical observations and understand
the evolution of magma ascent processes during sub-plinian eruptions, we investigated pumices from
these eruptions. At the Nakadake volcano, we observed deposits of the 2011 eruption and collected
pumice samples. We primarily investigated gray pumice although two types of pumice (gray and white
pumice) were found in the deposits, because this type of pumice reflects major eruptive magma
(Tomiya et al., 2013). Two to four pumice lapilli for each subunit were polished, and bulk
groundmass and matrix glass compositions were measured. The analytical results showed that the bulk
groundmass composition was almost constant for all three sub-plinian eruptions, whereas the
composition of the matrix glass changed systematically. Considering that the matrix glass
composition reflects the degree of microlite crystallization, we obtained the variation in
microlite crystallinity during the three sub-plinian eruptions. The microlite crystallinity
decreased from the early stage of the first eruption to the end of the second eruption. The final
eruption showed microlite crystallinity similar to that of the first sub-plinian eruption. The
porosity obtained from image analyses showed good correlation with microlite crystallinity, i.e.,
the samples with high and low porosity had low and high microlite crystallinity, respectively.

The petrological data above indicate the following scenario. During the first sub-plinian eruption,
magma experienced outgassing and microlite crystallization, resulting in the formation of
relatively low porosity magma with high microlite crystallinity. The degree of outgassing decreased
during the second sub-plinian eruption and the microlite crystallinity decreased. The magma erupted
by the final sub-plinian eruption experienced outgassing and crystallization similar to that of the
first sub-plinian eruption. The variation in microlite crystallinity can be explained by
considering the change in magma decompression rate and/or the change in the final pressure at which
the magma is quenched (e.g., Riker et al., 2015).

Linking the petrological and geophysical observations allows us to understand more details of
temporal evolution of explosive eruptions. Geodetic data indicated that the magma fluxes were
almost constant during the three sub-plinian eruptions, whereas the pressure in the magma chamber
monotonically decreased corresponding to the eruptions (Kozono et al., 2013). These observations
are counterintuitive because it is commonly expected that the flux decreases in response to the
decrease in the pressure of the magma chamber under the assumption of magma chamber of constant
volume. However, these paradoxical observations (at least those from the first and second
sub-plinian eruption) may be qualitatively explained by considering that magma fragmentation
pressure increased, as recorded in the groundmass of pumices, i.e., the decrease in microlite
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crystallinity observed from the first to the second sub-plinian eruption. According to the steady
conduit flow model (Kozono and Koyaguchi, 2009; Koyaguchi, 2016), even when the magma chamber
pressure decreases, the magma flux can be kept constant if the fragmentation pressure slightly
increases so that the length of gas-pyroclastic flow regime in the conduit increases, i.e., the
level of the fragmentation surface descends.
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BER—LEBX: IFTY (1 YRERIT) vs. BIIEEE
Lava dome eruption: Sinabung (Indonesia) vs. Unzen (Japan)
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RETVYRRYT7, AVESBEBOYFITVRLTETHROBRE R—LABXTEHASINIZIEXDOHER(E, 19904F
NS19BFEF TR DOREWEBEBNEEBIL TUD, N2 NLOBSE R —LBNOEICEHYIDIT
hef@snier—59hH5, MEAOELURCHEERZHEL, BAER—LBAXOERCEEREXRELULE
AWELBRNMITH > EhERT B,

2F T VRNILT(E2010E8B (CERRIIDKBIUBANRFEEL, 2013FIFOBEEXNE, JTILH ) REXNEMDS
VOVKBIBENERDEL, 203FE1NARNSILBEICASER—LBARE U, AER—LISEEERED
BULERSHEL, RI3KnCEETIAERICHRERLUE. BEFAEICK > TABRRMNEECRE Uz, 201445
IAENSABRKBRE T DL DIED, 2015FEMH S (INRIEL T ILA ) RBEXICETL, 2013FE0OARSEHIR
NES2FERESFRETEAEMEGEL TS, BANCKII>T, XMUMMENCERIFEE EEISERSED, £
NEHIC, WHAERINRE(CIEE(CE DIz, BARBRERRICERNSIEICEL, INMEOEISEIRMEMEEE
(NS TE DT, BAEMIGHRFEDMI/sH SR E & EICIFFEFAITHLD Uz, #I2m3/s%& TE o fztEH
S5EICABRMKRECE D2,

—7, BEBETII1990FECKBIBBANKEEL, ZOBVYIVARIBNERT, 199F58(CASER—LA
MLUBICHRL, BMREAEHE (NHBRAEE) £BDRUIZ, BAEaF—LABRNBEEARNBRERZRD
RUTE, BEftiEE, MHEOKWeN/sZ LRICL T, BREEEBICBDLER, XKIMNTEEUNSI N, BE
A2 m3/sZE TES EBER—LIBRABRNBREEZ Uiz, BAEHOREICAERENERLUZ, Nl
WEOERIAER—LBRICEFT, AANSRKBCILEOGEDSE, BRAE EEISERSE o, KEHED
GPSERAIICL D&, BAICHKTLT, WENERL, BEBXORRE EEICUMELIRGTI, IMBOESVIIREE
EEITHDL, BEROBLOLEAEEBLUR,
IFITVKNEBEBEETRELUCBRER—LEATIE, LWFNE, ITFHAS VYO VAP > DAROCER
THEH(C, KRREANSVIVKERBEBANERT, BER—LBXICE>ECETHELTVWS, 22
L, BIBCIEAER—LEXNCETLT, BESEMUKET D ITILA/RBARRELZCEE, BAXD
KEEEZ SNDBRE, NEEETILA ) REAXARGENICHEEL TVDBCETREE D,
BEEVFITVNLTEIAEBARRLSE (Si028H58-60%) THH, EIEEECIEERARAT Y1~
(63-65%) TH DN, ARASIOMEMKIZSI0ENT5-80%E VWVFNEE Y U AFRBETH D, L, WSk
HEDNSHEESINBXILEDEEIZIENEN>900CT <850 CTH D, BRMUEKRDEDZEWVISEIZHSH TIIIL
WA, IFTVRLDOVIVOEREIDSBRTRIBETCHDICENFHCTHD. CDLDIC, MAER—LIE
KNFBRE(GBVWRSHDIEDD, VIVOEAEHNSENOHEBITABNICIELIBMTSD, BREEHEOE
{ERBER—LORRZEDI Y RO—-ILLIEEE R D, T, KDBEBRNLENEL, RUBEREER L
IFTVRUTIE, XIVEREDEBTH > ENFEL TLEIHE LN,

FoO— R ABR-LEA BUEES. YT VKL
Keywords: Lava dome eruption, Unzen volcano, Sinabung volcano
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Understanding of caldera-forming eruption from geological and petrological approaches
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FEENILT SEFERT DERNMEN DB CZDERRMA N _ILEBRIDEHCE, DILTSIERICED
VOVBEIOOBETOLRY, VOVBIOXRHOBENAELSITVIVEIDADENZLPANEBEDEESE
Zib, HDVEENSNETI B 1 LT —ILEZRULITNEESEV. BRNLUERKIIL TR, &
DL DEFERAILT STERE D KIBRBEN (IFEAEFRKEL TUVEWZS, ZOHBOETNOVIVEBED
AZOEX, H3VEEBEEOREIOTIEOERE, BEDKEEBENEHYE B ZYERNZNG T 7
O—FICESIZIEF/LEL. BHEYOEBRYZDEBAEDERNTE U\ I ERNEERE AU CBANEBOETT
DFER, Z<DOIEENIVT S DENHER(SFEEEIIA(C S5 DRIFRRLEA & ZNICE | EHR< ERNBRDEL
EVWDIFI—=VEEDCENRSNTULSD. EE53A, CNESONRI—VICR@TEIFEHLENVI—-—2arvhib
NE3. 10~100kn'E B2 B3 VI VEEBLE T IBAN TR, Z<DBEBENILFSHERSNS. BEAILF
5@%&@ ZEDVIVIRVIVEBIONSEEICEL UERVIVEBEIDRDOVIVEMETL, ¥
DVBIDEEDBRKEVIVEBIEDANDIBERFRELZCEERLTVD. BRINLEZLDMEEDILT
ja)ﬁL‘\b, FERDILTSHTITONEZHOR—) Y ORBOERE, BEAHILTSEEVNEERERBN
BELTLWBCEETLTVLSD., ZOETELIELEIKNEBR D CENRHD. KIBREBANICEIEZDLSE
FOMBENZFEL CUEFEXICKWVWT EDS, BERDILTSROEVWNERRIEBYIDREEE, MEENDIL
FTSNLBSERNBRERFCRELZCEETET S, DILTSAONBRTRERYIE U UILKREL D
T SEOBEEBYCERBRICHDCENSE, KRBAMRDER ENILT SEERNRFICETLIZC
ERRBEIND. EXRNBROEL(CHIERT BEXN(E, KBRBLETU Z—RBEANTHDIHEE (AIXE, ZEX
BRICHEIUDZERTEAR) CIEELIANRER, HBDWEZOMAE (AFNBRICKIDABE TRAEEE
NEERIEE) BRBEOHSNDCERHD. CNOSDEIERENICK O TYIVEBIDDRENETL, YIVE
DEXFOBIREFBEESITRLEEZEZIS5NSD. TLEDHES(E, FIRREAEEC TYIVEBEDANRE
L, BIEREANHDS KBEANBREN(CBITITDEZTICVIVBIDRHERMIT S CHIEREEISZELZG
FTHD. KEEBEBNOFRAAN_ILEEBRL, ZOETIUEETSEOICIE, BEREBANCHITDIVIVE
FODOBEDETE, BEYOYERIZHERICLIDEENICTHMAIT BRANNETHD. &z, TLZED
KOHLBEEBLENERVIVEBID(ICEUZER, TNABEXFOMBEHECEDLSICRIMEINBHIC
DUWTEREITDCENRBRLSS. T5IC, FIRENE XKBBABRROEL G ZEEGNS DM, LW DH
DHBEHITEHDTHEREREKR NG D & DEREBRINTU D, MEZILFENSFIEREN & KBENTR
D&V EDEFEERRY, BIBREX DM, KBENRROBHRGREGEZHITICEE, BADE
FIbLE ZDEBREIX N Z X LOBROIZHICIZIRMNETILO.

F—O—R I KREEN DILFTS. VIV
Keywords: large-scale eruption, caldera, magma
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The possibility of rapid and huge magma accumulation in the crust from dynamical point of
view
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HDILFSEERL. 100 kn' A EDOVIVEBET 3L SHEKRBENDOEE (CIIHBAANDKEBD VI VERBMN
RDETHD, EABENICLDE100-41000 kn'D—ENOVIVHE (ATH - i 1992) (IHBACKEDOY
DINBEINTUV T EERT, d5(C. Takada (1999) (VI VRNEBHELErBEREENLLOHEHN S, BEH
EOBEOVIVOMBAEBINTUVBAREEERL TLD, AILTSANLDEBEEYIE L IEARERE
(Salisbury et al, 2011) NSEXIBEAN VI VERR(F, FIIHIC0.001~0.01 km'/yeariREERHSND
EOD. ZOEBBERIEFEAEESHCEINTUEL (Jellinek & DePaolo, 2003) ,
Druitt et al. 2012(340-60 km®'DVY I VEIEH L HILFSEFEMR L 2Santorini M LIEEMIHROREGRRD
TEERERN. [BAEIDI0ETHMDABOVI VHERL LI EERL TL3, COBENOVIV
EBREXR(30.01-0.1 km’/yearTH D LEOFEINL AT SNLDVI VERBRE R L TI1A—F — K
U 100FEREDEHBICCNBRMECDIERETD L. HRTIIAEDO VI VERIC L DASTEMRREEFHN
BRI CTETBOEEMNRH D0, NMUBEXFRICEETH D, LHL. BRAZNFECIDEIMEVYIVORE
HEOSFEERBN. NEMNENERZINE SNCDUVTIFREINTULEL,, €T, ANHAFEISIIEHERI(C
WRRICER CETBIVIVOLREZHEET S ZBRNE L. BRERE (Marc Mentat, ver. 2012) (€L D
BUBSTEICKDETEEIT DT, Druitt et al. 2012HY&ER D (F72#U100 5 (F3thRR DMaxwe L B FIRFRE (C LEAR+-43
[CRU Tz o, HMhRR(EmEMEE U TiRD e,
B3, VOVEETDDECENESXCHESE., VIVRIVEAINEHEEL CHROBREH10"
-10° (Rikitake, 1975) & HEITBZHEERU, RHELT. VIVERBICAZTHET /315 X—5
EVIVEFZTODOERE., FEEVIVEBRBIBRICT TICHEELTWLW Y IVIEEONAE (LT, #0H
#RE) FEFEURZ, 2T, 100~2000 km DRSS HMIAREE T DOIRIRV T VIZ & 0 L O MEEFHARAR
DIIWDETIVEEBR LETEET oo YVOVEEZFDDLmDES (EETHREANILTSDODVIVIEEDFET
»35 km (ZAFEH,2015 ) [CEELRE (LIEADT. FIDOFES SMHEAEICLDRELD) . REEBEH
RE. HWRIESETEFIEEREL. A = p= 40 GPa (JRAK, 1957) DEZEALz. ENOREFEEL
To BNET. LBRDEEDHICEFBETHIERIRETTREET IV (Mogi,1958) &V IILERIEOKBETIL
(Okada,1992) MZDICDVWTCERRG TEHEET O lZe CNSDEFTIVEVI VEBRIO VI VIZE DIAE
MERDE NSV (FIHBETE~0) C E'RIRICERDII D,
BT OBR. RATKEH FERIREIVE - )LD 7S CHIHEEOEM(CH > THEREBEHNICTHY Uiz, RE
KELEEH SBAE-0DBINRET IVIC L BHEETH oIz, FIHEIARE2000 km’ DV I VIEE D ERRS &
EBROMKR(CH (T IRAEMEHZfig.a,blCRT, YIVEETDDFIRICK S FHEIBINE & RABIKTEHD
BEHFILEMR. REETCHRT D EVILOARIERNNES >z, ZRREORICEBD VI VHERT 315
B. VILOABHMBOBREHGELICS L BRENDREIDZLDVIVEEBCETDH IEERD, LHMLK
WS, FIEBAREN2000 km’E KE < TEARREMEBNT km'EiBX 3 L EHIHBROBREHEBX TU
3, WRODEHDENMHRDOBREHEBR DS, WRIIFBA LU TEMERT D, 650\ IHEEBIENREE
T B, MEREMMERE LTRSS C EFTERL,. DE D, Druitt et al. 20120FERT BHkn’ DV T IH
100 FRRE DR TER T IBADMRBEECDUTIE. YIVEFTDDERE L UVHBHGRENEE(CEENS
TR BT EEZERB U ICERDNNETH D,
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fig.a, b

The maximum shear strain in the surface versus
volume increment for a. Spherical magma
chamber (radius 7.8 km-central depth 12.8 km-*
upper depth 5 km) and b. Spheroid-shaped sill
(aspect ratio 10 : 10 : 1+ major radius 16.8 km-*
minor radius 1.68 km-central depth 6.68 km-
upper depth 5 km). Primary volume is 2000 km3,
respectively. The distance starts and radially
directed from immediately above the chamber in
the surface. The shaded region shows the
probable range of the ultimate strain of the crust
and the region to the right of the dash line
indicates the rapid magma accumulation volume
by Druitt et al. (2012).
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Volcano monitor using broadcast satellite signals
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SENLOWEBEERNIAEN S (FDHNDIC L, BARNREZ I TEZDEINRZ EREICIEX S DIIRETH
3. BACLBKEREEBDLHICE, NLUOBEEEIRREBRERT SFEOBANLEINS. LWOHPB
SENLEENMNBANLDZ (L, FERDSILERUKRONSKEIL(C L > THREORT RILF—DKEB
DEMHELTHD, BEHNERILTBCONT, TORIRIVF-—HHMEXTS. CORIXILF—E%E
REMICEHATBSCET, NMUEBDOHEBEFAITSCEMNAREERSNS. KRPEBERBISERSE, B
EHEERT BHEE LN, BAOBRRCKHU TGRIBEICENNEL S, COELISVIBILE DERIC
KO TEMTEHRMHSEI0 MBI B ERDNOTHED, NMUEHCKIO>TEUSREZ(LMBOHTKE
WCEEERDE, KRPDOBIFRZEERET S ET, KNUIREOFEHE LR EHRIEEEEZEZX SN
3. FRBEMRBBETE, NLEEEZEBI SMEFEDESEHUT S LT, ARFOBIFRE(LES
AWIBFEEERLR. ARBTIE, BRUEZIYXTLOFMICOVTHRRDS EEEIC, FBRICSVTHRIIIR
SRR E HETHEBRENETORNT, TO/RICOVWTERNS.

HE  RR(CHBNIRVZBERBEMEEE HEBAIK, ARMEELRKICEHRLIT.

F—O—F AL VIBI. RUXEE
Keywords: volcano, VLBI, broadcast satellite
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FEM modeling and GNSS observation around Mount Ontake volcan
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On Septmber 27, 2014, Mount Ontake volcano was erupt. The eruption took 63 lives and represented
the worst volcanic disaster in post-World War II Japanese history. Before this eruption, the GNSS
observations are a few around Mount Ontake volcano. Especially, the number of GNSS observation
within 4km from the summit of mount Ontake volcano is only one, which is belong to JMA. After the
eruption, we establish GNSS observation network around mount Ontake volcano. New GNSS observation
network around mount Ontake volcano are consistent of six continues GNSS sites. Two and four
continues GNSS sites stared at 2014 and 2015, respectively. We also make seven campaign GNSS sites
where are located at eastern side of mount Ontake volcano. These campaign GNSS sites are observed
at July 2015.

In order to explain the observed crustal deformation, we make FEM model considering topography,
such as shape of the mount Ontake volcano. In this poster, we introduce the new GNSS observation
and FEM model for mount Ontake volcano.

F—D—F 1 GNSS. AL, BIRERE
Keywords: GNSS, Mount Ontake volcano, FEM
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Characteristics of tilt changes during eruption at Sakurajima: analysis of tilt data at
Amidagawa station, Japan Meteorological Agency (JMA)
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1. [FU®IC
XRILBANBERIOWLEDRER, BAEOUGEICHV, EREHCAOBRANDER, BENRUEE USRS

3. COEIEFEFNLURDEHRICLDVIVIEDH T TCOBIHBRERL TLBDEEXSNDINDT, &
REBDERIBEAX N Z X LDRACENDFHCHEILITSNTULD. ULHMLERS, EAXRFOERNZESHD
RREZECDOVTIEHTDRARSNTUEL., Z2CT, AARTIIKEICH (T IBEANRIBOERIDORREZELD
BEectlc, BHECDRRUEETRNS.

2. =5 F&K

[KRTEHHIZNN(SFT), FEE(SKD), HELL(SKA)IC2010FEL DR T R—IUBERIEIE BRICKREL TULD. AR
(&, BRAXONSKIZkmBENTZ I LEECERBE I N, BR(ICHESERIZEERER(CEHRL TULBHHE)DREEIL
F—A%EMBATSD. FFBaytapo8(Tamura et al., 2008)& HL\THAETELADHE SUERAESRO ZRE
Lz, BREMASIREDEN - BHKIILESRBL, 2015F48NSHNEESE MR2000m K DK EF OGS
FIEAERIRLUZ, E5(C, BXNER, BRICELIBEARKEEETT, B, MENBARICEXDIENDE R
U, BEOARY~ERHELE.

3. BR

EREFADEREHDE, TRV STEEREDIDNS29FIICAOABARASRICEE L, BREREBE
SN EIERICE L SENEHTRBUT (T 5NDI DN oz, BRICKATIDIRESNEPVYIVE
FONIBEERE, BABERBONOAARRINLKDELICHEVAERIBCIAE LAZTDAREZSULTL
BCEERBL, BITH<ABEVIVOEH(CHESNERVIVEZIDOIEERLTLD EEZSN

3. [EiE - BEIC L BEREHMECER - TEFEZRHND &, BEROERIZEE(d2nradh\ S 10nrad, ¥
ERFDERZENE(L2.5nradh S 37nrad, BEERREEHIDHNS3D%E, HRERIEHI109H 51409 & L U\ EEE
DofmERLUE. Tz, ERZBERKTOAIARY MMIUNERIRBERICEBAET DIHEENRE L, TNERRRE
MO U LEDATRY LFFEF—FEDEIESTHRET DIEEDHTH . ULHL, BERCLEHSMA S HhDORE
EZ(T—RNEERERT IRV RERZ(TSNE.

RIS, BA-IBRUINCLIEESE, BESCLRLUE. ULHALERS, Zho ERIZEECER -
EREOBICRUVEBIERZ(ISoNEMN >z, 2T, BAURBULEDDERIZEHECEBIT DL, BEiehs
KRR (CER U1z EE(<1093) (CRR(ITEET DARY (A1 ) ERRITEET DRV LB 1 F)ICKBIETN
Iz. @5(C, MEMIAERDIBRRE CEESE, BEENERERNZECS, KA1 FICIEDERBNRE
Shic. BREMOEREE(CELU CERKICEESE, BEEL FOMEENSSN.
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Relationship between eruption plume heights and seismic source amplitudes estimated of
eruption tremors and explosion events
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BN (VRIS N SMEIC AN LRI DV T - BRI S &(d. BAOBRBEDHTERUVIBENIRRDY
EBENERCEVWTEETH D, AMARTIEFZENSOHRTEEAFMEBEBAMECEB L. BAREKOANZX
LR BRNEEXDRBEOBEZE TS ZBNE LTV S,

SATHRTIE. BNCAESHEERNC DV TENDREE DBRMENEEINTE/Z, McNutt (2004)TlE. HEID
FRIRIEE T H DReduced displacement (DR) & IBANDREIEE T S NILEREIEL(VED) & DRBIRMNANS
Nz VEIDMEICK T S0RDIEICIEM G D VEIZ @AM E 2 (F BT SMEMNERINTL S, &5
[CDRTIE. (1 ZDHEMBEHNAHEIDOEREICKTEFT . Q)WEOMIGEIFRICDVWTERBINTLEL. &
WD eREMH D, Kumagai et al. (2015) TERITFRILO L H VU OSDNLDENME - IBFHEIC DU
T. BEKE®F(5-10 Hz) TOSEOFEAERADREICE D EBRRERASLE)E BV TERIRIE(As). HLUZ
DEBEMETH S BRBERIRIE(Is)EHE LR, ZORBR. BEMEBIC DUV TIEIIsHASICIFFHBIL. BAX
WENC DV TIEIsOTEAASICLEFIT D E VOSBRI ZEEDCEERASNIC LR, LWL, koY T35DK
IWTHEHESINZECNSORBRBRMAEBENIICHRIIT EIDNERINTESTF. AsEIsZENENRE DK SEYIEE
EBRLTUVBDONEMMBAITNTULEL,

ZCCAMARTIE. BAROXLTERASNIZEXNME - BEMEBIC DV TASE IsOBRUZTANT. DT
(C(E. BFSSRIZEAMARZEAADV-net CARSI N TV D REFT MLEAEDESTREFE T — S EFERA L. B
(201348 - 2015F98). OZXKEREE(2015FE5H290). HBEL(2014FE9IR27TH ) DEXOBR(CERA I NIZEBEN
WE - BEMEOMEREZET —S(C. 5-10 HHONY R/IAX T IILIENMNT I ARNO-TFRFEE Uiz, EREN
OEREL. ASUEERWTASEISEHE L, T5(CAsEIsOBRICDVWTHREL. AsEBABESEDRBR
[EDVWTEFRAXNTZ,

oY OSTDRIUTHEESNZEKRERRIC. AAR TEREME TEIsHAS(TIRFELLHIT 3 & O\ SRBRNTR
TN, TolccnNsnfElEKumagai et al. (2015)DIEFRMEDBEE PHAELILTLBZENS. ko VT
SONIITHE S NIZIRAMEDLAIRRTEEMICKIIL TLDAEEEARE L, R(C. RXEESENYIA
LTUVBTARAYKICDVWTASERKEESEZLLRLUEECS. BESEMRASICLHIRBRE €D &R
Moflte COBRIF. AsHOEESEEHEECTSIUEMETREBLTVS, . IsFEHELBREE DA
BEMARH M. BHE(CDWTOT—IMDEVWeHBAEDOBREICDOVWTRIR CIEEZTHSMNCTETL
W\ ZIEUVISHREHEE . ASHBESECHAITIERET D E . BEAMEIDIsOIEMNASICLEHIT S & 0)
SERRNS. BHEOWHANBESE(ICLHIT S EVSERANESND, COBEFEREMastin et al.
(2009) CRENEBHELBESE(CDVWTORKRIAE R UZ, ZOBRASCEESEICDVTIE. COL
BHOSHESINDLAURENDEEL LR NSKDIZERIE—BL. AstBESENEFIBRICHDEVND
REZEXRIBIM/RELE Oz, LKL, BRMEEMS DIV RBEXNEEAHEEHS T Z—HRIEANT
&, BESECASOBRENRRLESTEMENRD D, LR>T. SEIEIsCEHEDBERICDVWTHAEL TL)
EHTHEL, BAFEIOEZVWEZRL. BESECEHE BHREFUDITDILSHLEANETILERBUNT
AsEIsDERIRETTS, ZUL T, AsEIsERUVZENOREREDREIIZHIEY,

©2016. Japan Geoscience Union. A1l Right Reserved. - SVC49-P04 -



SVC49-P05 HAMERSER S EA2016EAS

LRTTETHBEET ILICS (T BIERYCSINEFRRL(CH T SENDTE
The influence of the downwind on the stratigraphic GSD variation in the 2D fall and
sedimentation model
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The stratigraphic variation of grain-size distribution (GSD) in pyroclastic fall deposit indicates
the temporal variation of GSD of settling particles, and may reflect the temporal variation of the
eruption. The temporal variation of eruption, especially the temporal variation of the source GSD,
affect the temporal and spatial variations of GSD in the umbrella cloud. In order to relate the
stratigraphic variation of GSD to the temporal variation of source GSD, it is necessary to take
into account the fractionation process from the umbrella cloud and the transportation process of
ejected particles.

We developed two-dimensional fall and sedimentation (2DFS) model in order to relate the temporal
variations of GSDs between the source and the sediment. Our model deals with the influence of the
fractionation from an umbrella cloud and the advective transportation caused by the downwind on the
sediment GSD. In this study, we assess the influence of the downwind velocity on the sediment GSD
and thickness as functions of stratigraphic height and distance from the source vent by numerically
calculating the analytical representation.

As a result, in the same particle size at the same distance from the source vent, the number of
particles of sediment in the 2DFS model with downwind is larger than that one without downwind due
to the effective shortening of fractionation times. This difference in the particle number affects
the thickness of sediment. Similarly, travel time of particles, which settle at a certain distance
from the source vent, with downwind is shorter than that one without downwind.

Without downwind, the order of settling particles is from the largest particles to the finer
particles resulting in the normal grading structure. However, with downwind, it is possible to
settle from the finer particles than the largest particles due to the dominancy of advective
lateral transportation by downwind rather than by sedimentation with size sorting. This suggests
that the reverse grading structure of the pyroclastic fall deposit may result from the downwind
effect.

F-DO—F BTARHERY. BFRRLE. BRNBEXORERE. BOXE. EiRuEE

Keywords: pyroclastic fall deposit, stratigraphic variation, temporal variation of explosive
eruption, effects of downwind, reverse grading structure
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Changing timescale from magma mixing to ejection with eruptive timing-An example from the
Shinmoe-dake 2011 eruption-
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Investigating mechanism and timescale of eruption triggering is one of the important tasks in
volcanology. Injection of high temperature magma into the low temperature magma reservoir triggered
the Shinmoe-dake 2011 eruption, by remobilizing the mush-like, immobile low temperature magma
(Suzuki et al., 2013). Some studies (Tomiya et al., 2013; Suzuki et al., 2013) already reported
timescale from magma mixing to eruption for this eruption, by using zoning (diffusion) profiles in
magnetite phenocrysts originated from the low temperature magma; that varies between @.7h and 15.2h
in Suzuki et al. (2013) which investigated several magnetite phenocrysts in a pumice clast erupted
in the late stage of the second sub-Plinian (Jan 27AM) event. However, it remained unsolved whether
timescale from magma mixing to eruption has correlation with eruption timing. If the timescale is
constant throughout the 2011 eruption, it means magma mixing occurred repeatedly (e.g. Nakamura,
1995). We here focus on three sub-Plinian events (Jan 26PM, 27AM, 27PM) that occurred
intermittently in the climactic phase of the 2011 eruption. To answer above question, we examined a
succession of sub-Plinian deposit (Layer 2-5, Nakada et al., 2013).

In this preliminary study, only Layer2-low, Layer3-low and Layer4-low (“low” means lower part of
each unit) were investigated. According to Suzuki et al. (2014, JpGU meeting), Layer-2low and
Layer-3low are from the first sub-Plinian event, and Layer-4 low is from the second sub-Plinian
event. Magnetites included in ash size particles (500-140@um) were investigated. Relatively large
magnetites are preferable to read chemical and thermal history, and maximum size of magnetite
phenocryst in thin sections of hand-size pumice reaches 300um (Suzuki et al., 2013). The ash
particles (both pumice and free crystal) including large magnetite can be more than 50@um. The
reason why we used ash size particles was to randomly pick up magnetites with various histories and
mount them on single microscope slide. For EPMA analyses, we used magnetite whose rim is in contact
with groundmass and whose 2D size is more than 150pum to minimize cut-section effect. To acquire
zoning profiles, point analyses were carried out at 5uym intervals and 10um intervals for marginal
part (up to 2@pum from rim) and inner part, respectively. Number of investigated magnetite reached
ca. 20 for each eruptive unit.

Although shapes of zoning profiles have a variation for 20 crystals, all show reverse zoning in
Mg0. Maximum Mg0 contents in reversely zoned parts do no systematically change with eruptive unit,
which is consistent with the continuous ejection of equally mixed magmas of the same endmember
magmas (Suzuki et al., 2013). We found two tendencies this time. First, most magnetites from
Layer2-low have reversely zoned parts only in the marginal parts (e.g. up to 20pum from the rim),
which differs from magnetites of other units. This might indicate timescale from mixing to eruption
was mostly shorter in mixed magmas erupted as Layer2-low deposit. This could happen if major magma
mixing occurred only in the beginning of the whole sub-Plinian activity. The second point is
related to Mg0 contents of the unzoned inner parts. The Mg0 contents for 20 grains show bimodal
distribution only in Layer2-low. In addition, minimum Mg0 contents for 20 magnetites seem lower in
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Layer2-low. This might show the different thermal and chemical history of the remobilized low
temperature magmas depending on the stage of whole sub-Plinian activity. Additional analyses for
other eruptive units (Layer2-up, Layer3-up, Layer4-up and Layer5) and calculation of absolute
timescale from mixing to eruption are necessary to confirm above models.

FO— R EAHR. FME. Yy IRBREVIV. VOVES. WS BHTO0T 7
Keywords: Eruption triggering, Shinmoe-dake, Mush-like felsic magma, Magma mixing, Magnetite,
Diffusion profiles
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A new technique to analyse unexposed melt inclusions in quartz
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<[FUHHIC>
ERBEXBEBADEEANZILEERBET ZIICE, BANERREICHITEIVIVORE - BN - £ETBIRE
RS E DB EERG & ZDORBELZEFMICEIET S EMARAXTHSD. Anderson et al. (1989)14
X, AEOXIBEYDOERUERDDRRLTNONSKSICED, BADSIETEE LT, FEEREOEE
TENREBYZEERZL TUVDABEMNREINTEZ (e.g., Bachmann et al., 2009) . LALLM

5, XL-EBEYOREMESH ODIERGEL S, T—98RDEVNCENS, VWEIZICHRIEZSEEIE Filll(C A7
AL, ZORIVEASNITIICIFEO>TUEL. ZCTHARIE, BETHDODEEMDELONLVAEE L
T, X BEYERISAECEBEHBFTIRTOWL, HENSAREDIRT LIVEZLUSIK ZET, ML
XV EDIRMRINZIARD RIVERS T S AEFERFEIT DLz, CNUE, DhASARDXIL~BEYEIE
BHIRRETHON T S5 EERF U TzNichols& Wysoczanski (2007chem.geol) (RO Tz EDNTH D, AHAEEZE
DAERRTHD.

</RE>
FAE—LMNRAREREXIVBEMOMAAEEZBYT DIBE, BONIERINRT MUF(F, mEDMRI AR
O RIVOEHEMf=d(qz)*f(qz)+d(mi)*F(mi) (LD TUVBEEZXS5NSD. T, f(qz), f(mi)lE, ENnENna
REXIFEBEYDEMESHZDDIRISILTHD, d(gz), dml)[FEMES THD. SRIRT ~ILFIC
&, ARDERBEZRRUFENLEE—INRZEN, ZOIRNEEF AEODETd(qz) & LEAIBKRICH B &
EZX5ND. ZCT, H5HhUOHCOBERERIL THIFE, @RIART RILHSd(qz) EBREESCEMT
T, TNEBREEDESTINSELFIKCET, dmi)EBSD. LT, dml) EBHRERDOIRAEENS, F
NEBEZHEITDICEMNRTEDS. COBETIE, BEERE-LEBERBROAE / XILEICEKS T, 1 DDiE
ELTR/SNBCLICED. LEMDT, BEEREFELTCLSHREDEL, Cc<INSEIBYUDODHRICER]
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<IREFRER EHER >

AKFEEODBEMEE, UTOFHEERICIDRIELEZ. TF, AEICKHBNLELE—DOREDRBICBNDH, Z
UTZDIRNEFES (CHAITEINE SHERRITDs, FLIWLEREOAMEMESFE/ERL, KN
WA EFT Oz, TOHR, 1500~2200cm ' DEICE— O HNEMATZEL, VWFNEIRKLEEES ORI EHIRE
BEHT B EHERING. WHAIERIBRAMCIKELLN . ZDS5, 17%m ' OE—5 (3D
E—DOEFSHETF, REEEIELPLTUVCENS, CNEA(q)DIBEE L THERT 3 CLELE.

RIC, AREXIVEDERIRD SIVHERRIRD RILOBRERMICIESNE SHZERERT D20, GEERD
B CHNHEEBGOEREEREDE, DRETOZ. ZOBR, SBIRD MIVISHIREIRD S ILDIEH
MICEO>TUVBDCENERINZ. BEBADEKENR, AR/ XIVREICELST, 1 DOEICEHEINEZ.
ZUT, ERCXIVTEYNEKEERDDCENRTETINE SH'E, BRENILT SEBEOGIERHERE
FOWTHREELZ. EF, BRSO XL ~EEMEAEICERSEIZERZFRL, 10umfBOE—LTHR
L, B8KEERELR (4.4ut%) . OFRETNLEH O, RIC, E—LREFRRK(CEXTRALIEMEDH
U, AEBSRMEREERIRDI IVERBUBRLZ. ZOBR, SKE(33550, 4500, 5250 cn’ \Fh
DE—OTE, AEBFSRI(qz)/dMEMNT 3(FEEBBEES N, HIXE3550m ' TlE, ARE5XRM24%
DEE, DEKB(I2.wtsESHEI N, —75, 4500, 5250cm ' Tld, BCARSESROEE, SKEEZN
FNEDEDG3, 84%5ThHhofe. TNIE, BRIARD NIV RD RIVOBEMICIESTEVWC E, ZLTE
DIHFEDEE(FE—D CEICBEDICEERKRTD. HE, Z5HEB30ONRERABTTTHS.
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Laboratory experiments on the whole process of magma chamber solidification
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BE{CHEBORBICEE DL SHEBRERGDIDEES5H, VIVIEZODEL. HEBEE. CNFTICER

B, BRIV SN TRz (Brandeis & Marsh, 1989; Worster et al., 1990)/. EtOEBEEFRZE
DIEFDIEV . ZCTARAETEDOVIOREYIVOETIVYEE LTRHL. 205, BBBRROSREEE R
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THHE. TEHE). Case B(EHNSKTHHAL. TIEEER). Case ((THSEBTHE. LISKE),
AEEBTE. 3IDOASTHR/HEHNERING, (1)3DDERTEIENT T T3 ETORRENDEVNEHSEE /NS
Lo Q)E—S—ETI>IEEBDOINR/IS—VII3DOEBRTRU TH o2 (ase A&Case CTIIEMLHA
FOTHSBRVEETHR/AS—VYAEEL. FRTIDOLEREREEATTEROIRS—VICHE Sz, —F
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Case (TF2DDEIVEFER L TEIEMETT L. RIBMIICEZILOHIGIC K 7L BB O B LR Z A2k U

2o Case (TldCase AICHARTHREBEROMUENTZILO LBBICFER L E. Case BTIE3IDDEILEFER L CTELMR
ETL. REHIC/NT < FREEBREEERZER L T,

DEOEBREREEZERT D, (1) BERRUEZ X TCERRICEILT 2 TICET IHBIEAERET
Holze CNIFBRODBEMEVEBLITE<RIAT SN, ZOREBERENEL LD ZHBEENMET
L. BUEDETHELSEBHEEXS5ND, (2) BILHICHR/ AT —MRED > fzlase AL Case (TIEE1L
BRI S TORME(T,) > RN E—BT BB (t,,,, o) THDEe —FHA TEULRIICHR/ (S — VM
BNSEMDIzCase BTIET, <ty ger CH D20 CNODBRIFTR/ (Y — Y REDBeHICFDELEE
DRBEET DL EBENTH D, (3) ARRCIIECEBISECRIONRDBREZ EMIG L TULZ, BE
BAYEI—DKERT—)VES an&T B . BEBMI—(CED Iz DEMLEIFRE SR E BRBE 515, —
B CHRELE. BEANATE T IT3FE CORBIE15-18mini2ETH D, BMLEIEREID E+2(CEL, Dz
. MARDBREZD/YF— EMILT SELEBNER Uz CEBRIND, MEERURENEZIIN

(F. VOVEIDTERKIREKRNES S EEMNRS D EERIND,
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Rheological experiments of polyurethane foam toward simulating tube pumice
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CEREBEELTVSD, KBt (2015, XMLUFER) TlE. RUITLI Y I+ —LEBEFRRSTE 3 FHEER
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Mechanism of fragmentation of vesicular magma with non-uniform distribution of bubbles
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Iz.

HEER (K3) 245, ARBENWSEOBETRIDHERNRC o THD, ERERZEFLTCLE. &
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Fig.1 High-speed video images of fragmentation
Photographing direction
A —————— )

Fig.2 Surface and primary pores Fig.3 Stress at primary pores
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