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The effects of pre-eruptive magmatic conditions on
decompression-driven crystallization
and eruption dynamics of basaltic magma:
A case study of the 1707 basalt from Fuji volcano, Japan

Hidemi ISHIBASHI*', Yamato AMANOQ?

Abstract Numerical simulation of isothermal decompression-driven crystallization was performed
for the basaltic melt of the 1707 eruption at Fuji volcano (SiOz2 ~ 51.5 wt.%)by using “rhyolite-MELTS”
program under conditions of temperature of 1184-1094 °C, initial melt H2O content of 0.5-3.0 wt.%,
initial pressure of 150 MPa and redox state of Ni-NiO oxygen buffer, respectively. During decompression,
most abundantly crystallized phase is plagioclase and amounts of crystallized olivine, pyroxenes and
magnetite depend on temperature. As initial temperature decreases from 1184 °C to 1094 °C, the onset
pressures of degassing and crystallization (Psar)increase from ~3 MPa to ~90MPa and from ~2 MPa to
~40 MPa, respectively, and the final weight fraction of melt at 0.1 MPa (F1am) decreases from 0.93 to
0.4. The relation between melt fraction and pressure is chiefly controlled by Pgac and Fiam, and both
Psat and Fiam depend on temperature alone. This indicates that decompression-driven crystallization is
essentially controlled by temperature of melt. During decompression, residual melt composition is not
changed significantly at temperature higher than ~1120 °C whereas melt SiO2 contents increase up to
~b5 wt.% at 1114 °C and ~60 wt.% at 1094 °C, respectively, chiefly due to magnetite crystallization.
Changes in magma viscosities ( magma) during decompression are estimated from melt composition,
H20 content, temperatue, and crystal volume fraction; it increases as pressure decreases at all temperature,
but —d Nmagma /dP drastically increases as temperature decreases. Rapid increases of Nmagma and crystal
volume fraction during decompression facilitate viscous fragmentation and preclude outgassing, resulting
in more intense explosive eruption of HoO-rich low-T basaltic melt. Present results suggest that pre-
eruptive temperature may be an essential factor to control eruption dynamics of basaltic magma at Fuji
volcano.
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1. ELoIC

BEKINE, BXZI105FEFNHEAE L TSR, 2K
HABE~<x 7 ~<~ZBEHLTEKILUTHY (e.g., ITH,
1964 ; #E, 1968), ZOMKEZBL T /< DEH
LR N ) = — 3 g VTN S W (e, BEIE D,
2003). —H TELKILOWE XEEIZLEET, 872200
FRNIR > TH, HBWERSL» LIRS TIEX « A ho v
AR FHIEK (] 21X 864—8664F HEIEX) 2oL W
Y = —3UE K (Bl 2 11707 R EK) FTEMITE L
(e.g., BEH:, 2007 ; &Hs, 2007). ZHEHE~ 7 < T,
HEIEKD XD T T A bo v R ) REKRLTEETR
K DB TH 2 —H T, KAKEBRKDLI RS =—
KK OHEF S (PLEIVESEE TlEd 2 »0) Pk
[THits S LT3 (e.g, Houghton et al, 2004; Costantini
et al., 2009; Goepfert & Gardner, 2010). Z® & 5 LXK
HE< < OEKEROSGHETHEC 2 A 0= 0
%352 LI3KIUFORBELFEDOOLOTH 2.

ZRAE< < DEKA D =X LIRS 25 2 THE
E L BRI AEREH TH 5. PIEFESIER &1
moh@ﬁbﬁwaﬁﬁﬁiéﬁ,waam§®ﬁ
ML o TY) XX AREDL LR T 5 7: D I12HGSVER 235K
BashaBgTdhy, :ﬂ’ioTV47U74F¢
(e.g., Applegath et al., 2013), 2k o TIEBES (e
g., Kuritani, 1999) 25/ER$ 2. Z 2 'C?4' VA= &
1%, AEHFITERR T 28t umU\—F@‘H'/fX@‘l"nﬁa
LZIRT. V47U74h®%mi,vﬂv®sz/—
M R L4 AR B JIT L, FERE L THEAL
A FI 7 AOENEF SR THEEXD 2 (e.g.,
Cashman, 1992; Hammer et al., 1999; Cashman & Blundy,
2000; Sparks et al., 2000; Wright et al.,, 2012). Fig. 112,
BEKINEAEK E HBIEKDO R 2 ) 7 ORI EELE
(BSE) #% R, EAEAKEEHBEXKTIE, <7<0D
ERFHM K NZIEFAEFETH 21T H r b 6T (B
F, 2007), FIFIE 7Y =—AMEK, BEFA PR
Y SUEK~TRAETRIE K &, 205 OEKEER IR 12 52
L5bDTHholz, MELHWEKT DL, EAEKOR2
V7 OHBHRIZZLL, 427074 MIECERA
Rohd, Zoxdu~<A27074 MK GEsoiek
ERR A X) OEWVIE, <7/~ 7 VIEAkSEE GR
FER A v b EKER) R JGE ERGEE OB W E ML Tw
2 L%z b1 (e.g., Toramaru et al, 2008; Wright et al.,
2012), — AT <DEAXFERNEEILS® S D 2 TH
LOFEERI: LoD EHEFTE S, LirL, X
BE <7< OWERSER 70 e A8 ED L SIS VIE
KEFITEIF L, TTMEAKEA F I 7 ATHELTUZT
DT WTIERIPHEFER+2TH 5.

AT, <7< OB FNHEPHEIR 7o 7 &
“rhyolite-MELTS” %W T, &K KO LA
B2V (Ho IVEEAE AV ) 12D W CERIRER
%Wmva;v—VEV%ﬁw,MﬂﬁmmW%fn%
AW T =D T VKGN GRE - x v hEKE) |
DO XD ITFT 2200, T ﬁof?i?@ﬁﬁ%
EDXIITENT e EREITREI LI, 72, 20

500pm

Fig. 1. Backscattered electron images of Plinian and Strombolian
scoria from Fuji volcano: (a) Ho-IV scoria (Plinian eruption at
1707). (b) Nagaoyama scoria (Strombolian eruption at 864-866).
Dark gray, angular crystals are plagioclase, light gray, angular
crystals are olivine, light gray matrix is glass, and black parts are
bubbles, respectively. Crystals with length < ~ tens microns are
microlites.

MRICES s, BERKLoEREE < 7 < DB KEER %
YO —VFT BRI RLITONTHELELT:.

2. RFBE

2 —1. Ho-IVZiHEH A v b

EAME KL, ELKIUTHRELZRFTOEKTHD,
F DOIE K ORI Miyaji et al. (2011) Z EIZX > TEEL
CHARLNTWS, BURIZ, =il - /ML (2007), Miyaji
etal. (2011) 1ZfEW, FAREKOBFE LM T 5. Fik
W%, 17074-12 8 16 HART10KEHIZ, T4 %4 NE
< I7=<DO7) =—REKP LB L., TAYA VET
D = — R KL H 15 — 1606 % CHkiE L, Sk
IEZEATITREH X D RIUIEBE <27 <D 7Y = —= K

DA LT, ZOBEKIZITHOFRIFIZD LIEZ - 7225,
LI LEREE< /<D 7 ) = —RIE Ak~ LER
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Table 1

Major element composition (wt.%) used as a starting melt composition of present

MELTS-simulations (Ho-IV basaltic melt from Miyaji et al., 2011).

Si0, | 51.5

MgO | 5.3

TiO, | 1.4

CaO 9.8

ALO; | 17.2

Na,O | 27

FeO* | 11.0

KO | 07

MnO 0.2

0.2

P,0s

L7z, ZRABE~ 7~ 7 ) =—REKIE, 24H4 -5
AU & CIRAE VMR IE 2 BE S Wi I K T H 5 7245, 25H
12IREE 2> 5 30 H & TIEMRMIEK TH o Tz LFEZ2 5T
W3, 0= <BAMBIEE o7, 17084E1 A1 H
VNRBIZ BT B2 LT, —EHOMB KT T LT,
FAEKO—BHOEHEMLI4 oD =y MIDIT LR,
WD F A %4 NEEAIZHo-I, il BEEZR2) 7
IZHo-II, ZORITEHL7:XHREEA2Y 7DD 5, W
fely 7 ) = —=UEKIZ & 2 D DiFHo-lII, #fHER) 7 ) = —
REAKIZE 2D DIEHo-IVEFNENLSTLATWS
(Miyaji et al, 2011), WFhoza=y b OEHIH, 3
R IEE A EE ST, R FEERE A v MU
REALTTZEDNTE S, Ho-lll & Ho- IV O, MWH
L7 ZEAE AVt ORI IZIE—ETh -T2 (Fh
A1Z 2>, 1986; Yoshimoto et al., 2004; Watanabe et al.,
2006). % 2T, ARFETIEHo-IVERAE XV kDb
24 (Tablel ; Miyaji et al, 2011) %, WERSESVER
VIial—vavodfi v ke 3 5.

2 — 2. rhyolite-MELTS 7u 27 3 &

“MELTS” 1% Ghiorso & Sack (1995) 12 & - CRHF S
Niz, AR~ 7 < OET FHIETAE - R EHY 2 2
V—avE{TI1:OD7 ) —=7u 7 5 ThL, MELTS
a7 LTI, Sxbnik (@A) ol
B ES RE cRFET 2V T 4 DEMFITBNTHED
BUBIRZITY 2812k ), BERFIL L R T
Yy vOH D EVWEEI LoD, ROEBHEI A VX —
DENEL D XD ANV - SO E R LY
MR ORHEEEIRET 5. Thbb, GxonlffT
DI EHESER 2y I 21—y a vy T35, ANVEBX
CEM OB 22 € TV & U CRFR & 72 13 IERFRIERIE
WETNVIEFEHESNTEY, FHOMWBLER ST XA —&—
120%, BEFEOPMER T — 2 2 HWTHELT, XV b
—3EMIAHTE T internally consistent ZEZ M LT\ 3,
“rhyolite-MELTS” 7w 277 L (Gualda ez al, 2012) !
MELTS 70 7’7 LOWBERTH D, FITHEELED VER
KA DBENENNT A =R —DEEHET LI EITLo
T, MYHNIMELTS 71 75 b, O 258 L 2> o 72 {KIE -

BIKGEMEORIE~RBCEE < 7= IZ2oWTHRER W
FHEDHIRE & o 7z, HIRIESKEO XA E A v k
122w\ T, MELTS & rhyolite-MELTS & o i CTEF LS
Bz RKs 23R s v, IT4E, rhyolite-MELT 7'u 27
FLERWT< < ORE - Bh - EKESEMT RED
AL LENTWS (e.g., Pamukeu et al., 2013,
2015; Begue et al, 2014). AWFFETIL, rhyolite-MELT 7
027 hEfuT, REE < 7 < QSRR SER
YIiav—vavET),

2 — 3. HFRWERMEHY I 2v—vay

KHAE ~ 7~ O KB EFEREIL, BPRguctbrTx
A BRT = VSN T DB R IR VW EFE 2
NB B, KBS TIZFHH O 72 O 1SR IE R &g
5. KEEF I CHRERSER B 2 28, &L
A 7u74 VE< <L) ELNLV—FT,
—HEH USSR v s LSRR B S v
Ezond, ZOhd, WERSVEROFZEE TR
sERIC & o CEBLE 2 2 £ 25T& %, rhyolite-MELTS
Fur 7 AT, WE-BE7 VT 4 M EEI
Bolz T HEDZWAH S5 “SIRFIEIRE DB
TEETH L. £z, nA T v FHORMHE TE LRI
B ANV b OLEHEE, n+ 1 X7y 7HOEEOH)
WA VR E T2 ZEDHBETH D, ZHUIzX Yl
EREHOY I 2v—vavEfFH LN TE S, 2
TAMWIFE Tl rhyolite-MELT 71 275 A % FJWTC, Ho-IV
KREE XV N ZOHR E T2, FRBEBETOY
ROy I av—yavifiol:. 2O, BH
7 a by T 41, BIMKREE XV T—#1 % Ni-NiO
Ny 7 7DEMT—EE LT, £2TORunIZHEWT,
HE DS % 150 MPaT—E & L, 0.1 MPaR T v 7T
EDEED S, JHEEHD0.1 MPalZE 3 £ T1500 2
Ty TOFMEEIRET o, ¥YIav—yavieiTol:
REE - W 2 v R EkE (H201) D4t % Fig. 213515
FELILOWAENL AV NDEKEL LTE L Z3wt% D
EXRED 5N TWBDT (e.g., Ushioda et al, 2014),
Ho0; D513 0.5~ 3.0wt.% O &P & s ¥ 72, FHE
DWELMZ, HEKELMBETD ANV D150 MPalzs
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Fig. 2 Initial conditions of temperature and melt H;O content (H20;) of the present isothermal decompression simulations. Blue diamonds

indicate liquidus temperatures and green squares, yellow triangles and red circles are overheated conditions of +10 °C, +20 °C and +30 °C

under given HyO; conditions, respectively.

2 X XAMEE (Tig) & L7z TigldZa 2, HO
230.5wt.% T1184°C, 1wt.% T1152°C, 1.5wt.% T1126°C,
2wt.% T1114°C, 2.5wt.% T1103°C, 3wt.% T1094°CT
Holz. F7z, HoOi 231wt %, 2wt.%, 3wt.% D X )V k
IZDOWTIE, Tiq+ 10°C, Tigq + 20°C, Tiq + 30°CD A —
N—b =T 4V ITEHETHYIaVv—varifiof:
(Fig. 2). GBI —EDAN DY % X REEIZED
ELHITHEIMT 20T, F—N—b—F 4 Y IEHETD
SIRIE B OFHIL, 150 MPa & D BESMGETTD Y
X X ARE LIS E T 2EREITHY T 2.

rhyolite- MELT ¥ X 2 V—¥ a3 VI &k o T, &Kl
B - EHEAEIT BT 2 A0 b O, AV EBXT
FEMHOBEENREEED T — X EHW, XV Ok
. (Mmeit), AV —FEFRCTOHE (n), K30%
BE v < ORISR (nmagma) TENENRED -
2. AV ORMERIE, X v OLEMERKERED» S
Giordano et al. (2008) OEF NV EHAWTEHFE LIz, #
SEEE X, FEAETE 2 2 & Einstein-Roscoe (ER) =,
(Roscoe, 1952) 12 & o THIXHE (n) ZHED o 72,
ERF:Z()ACRlib s 1.3,
nr— (1-0/0w)725 (1)

2T, QIFFEHESE, Onl3fEOmKFTEE
fh ~0.6 (Marsh, 1981) TH 3. fuaaﬁﬁfﬁ&? i, }/I/
R ENEFNOERSREEE»LEE LT,

ﬁ < < ORMERE, A v KR &*Hﬂ*ﬁr@ﬁ & L

TEHARL, FREITBY 2MEBETOZL T MET L7,

3. B8R

3—1. HBIR
Fig. 312, V) % X A{RE T #IMISM L U 7o S RIEE

BICBY R ERLERT. ZZ OSBRI, Xvb
—FERRICEINIELOERESETH L. EWmEHD
BE T 2 (Pea) 133 F7EBAAITE D & VEETH -
7. ZOZ EIE, ERREERICEACTCHREILTE
ZHZEEREWT S, 7, ANVFOEESEHWITE,
WHEER OBIET 2D (Psa) HMEEMIZT 7 F LT
T M A S bITIRE & & DItk L, 1184°C
THAREADA, 1152°CTIRARAG+Z ) v +{KCald
RHEEE, 1126°6CTIRAHER +4 Y Uy + 78 Ca iR +
R, 114LCUTTEBREA +2 Y € HECalig)
WA+ 5 Ca AMEA + BRI CTh o 72, WINDIRES
HTd, REAERODEHETHELIZLS 7, 0.1 MPa
TIHAENIZREST 2 ANV 7 77 ¥ 3 (Flam) 135
FEREIL, 1184°C70.92, 1152°C70.8, 1126°CT0.65,
1114°CT0.52, 1103°CT0.45, 1094°CT0.4TH o 7z,
Fig. 412, Por THAEAL LT ED &, Fram THARL L 72 2
NET7 57y avOBfRERT. ANVMOREIZLLT,
TIZMOBEM L 7:BRERT 2 &30 55, 2D Z LT,
JWEBIRIZBIT B ANV T T2y a v OBREKDS, P
EFam DAL o THlRFIN SN E ZEZRL TV S,
RIZ, Psat, Fram B X CREBE CHDITHEHT IR
EADAnfH (Anin) &, #HE - H20i & OBfR % Fig. 5
IR, ZZTAnfE (An#) 1Z, RERIZEZ NS Ca/
(Ca+Na) & LTEFET S, Pw, Anine, FlamD®WF
D HeOi 1 AFE 3, WEITR U THWREFEEZ R L
72, ZDZEE, HBLFEMERD A v b 23kGE A IBRE
TWERSSER 258, EhEANVYT7 773D
RIS, HoOiZ & B SIREDAIT L o Tl E 2 Z &,
2F ), WEMNRESESEH Yy bo— VT FHEL
BEOOEODTHD I EEZEKRT 2. HoO hFHEHEAERIZ
HHEETITE VDL, Pall B3 HOWEEIZ X o
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Fig. 3 Relations between pressure and mass fractions of melt and crystallized phases during isothermal decompression. Inversed triangles
indicate onset pressures of melt degassing. Abbreviations are as follows; plagioclase (plg), olivine (olv), low-Ca clinopyroxene (lcpx), high-
Ca clinopyroxene (hepx), orthopyroxene (opx), magnetite (mgt).

| B [ S B S S E S B S C B B e e B )

(=]

04 0.6
(P-0.1)/(P,,-0.1)

Fig. 4 Relations between Pg,-normalized pressure and Fi,m-normalized mass fraction of melt for temperatures of 1184 °C (pink), 1152 °C
(red), 1126 °C (yellow), 1114 °C (green), 1103 °C (light blue), 1094 °C (navy), respectively. Py, indicates onset pressure of plagioclase
crystallization and Fiam is mass fraction of melt at 0.1 MPa.
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Fig. 5 P, (a, b), Aniy,, (¢, d), and Fiam, (e, f), are plotted against temperatures and H0;, respectively. An;,, indicates An# [=Ca/(Ca+Na)]

of initially crystallized plagioclase during decompression.

TAN M EKEDPHIIS NS 7D, BFZLH01ZZ D%
HIETDETIIMAALTLE DI OTH 3.

3 — 2. HHLZEHK

@) 2w MR

P D 2 ov b oL RZE (L #AR (Liquid lines of
descent; LLD) 13iEE M50 < kA7 L TEL$ % (Fig
6a). 1184°C3B X 1r1152°CHO Run Tlx, X vk b4l
BRIIRHRA RS Oz & o T ans, —5T1126C
X DRI D Run T, REABSITINZT< 7 4 v 785
MR O bBEEZEE D, AN RO v AAERERSL
DHELLHEINE 2. Fig. 6bl, HEEITBIT ANV ID
SiO: B RDIENEE RS, 1184°CE & 111152°CD
Run TIXSiO: A RITIZ L A EZL L L was, 1126°CLL
T®Run TREEIMAEEE & 2D, FFIZ1114°CELF @ Run
TREFELVSIOEHRDOWIMIED LG, Tk, FF
WGSBS I X 2 b D TH B, TESRSE D L B
TREDIIRERT IS THEINL, 1094°CTixfHRER &
FIEMARICHEBGT 2, fiRfEROREIc A v b0

SiO I 2 &, FV e vRHA - #HEA & D Si0,
GHERDEBRKEL LD, TNLDHMYOHIZE 5
TOHEIRIZ AN S DSIOFHEOEMT 2 &L 51274 5,
BITRT L D12, SiOE&HEROMINE, 2 v b ORER
IZHRE L% Fd (e.g., Giordano et al, 2008).,
(b) RHEH OILFEAERK

Fig. 712, FiREIZBVWTHRET 2RER O An# DT
HEERT. WITNOREIIBVTH, MHT 2R
H O An# IFIEN Ao THIIZTED T2, 202 L5,
JWERAMEH ORI LIEAREA~A 7074 DD bl
KD An# ZROFEDS, BAIEHLIZDDTHL EF
2%, WEBE CRIITHEE L 7eREA O An# (Aniy)
X, BEOHE T LTS, MRz, b DI
LR 232 A v b EHET IREAD An# iE, &
RIZE, FTEKENEHEWVEE RS 23D 2 (eg,
Putirka, 2008; Lange et al., 2009). Anin &{EE ORI DIE
OB, BEERTOMEL D 2 MEKERIIOR)
BBARKEVWILEERLTWS, —5T, 1REFTHRE
LT 2 RREA O An#12IE, EIRIEE LR oL
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plagioclase

(a)

quartz

(b)

Si0,melt (wt%)

0.01 0.1 1
Pressure (X 10%Pa)

(a) Calculated liquid lines of descent are plotted in the

Fig. 6
plagioclase-olivine-quartz norm diagram. (b) Relations between
pressure and SiO2 content of melt under different temperature
conditions. Colors of curves indicate temperatures; 1184 °C (pink),
1152 °C (red), 1126 °C (yellow), 1114 °C (green), 1103 °C (light
blue), 1094 °C (navy), respectively.

Rohsd, ik, BEORERIZINZ T, {EKED Runix
&%5®%%%%ﬁb,AﬁXWF®ﬁm#ﬁ&Twé
LTk Z ORI, RO AV MEE, TS
W%?&ﬁ?éﬁﬁﬁ@ﬁ&@ﬁﬁ%(&5:&%%L
TW3,

3—3. HiEHR

(@) A+ ORGSR

AV b ORI, A v b DR (R SO,
EH®R), BKE, BEOBBE LGRS, SiO2iz
ZLWEE, SKEBBREWEE, 7L THRIE S
Pz s Z EEIBE TS (eg, Giordano et al, 2008).
LSEDOY I av—yarTld, HHNRETO XV R
HMEIRIF E/NS WEA SR L7z (Fig. 8a), I
BEKERDOEEMREOFE Y LRl 1:9TH 5, —
BT, 1RETDA NV MEMERITERIZENS L, 1184°C

0.85

o e
o et u >
b 2 vy o

An# of plagioclase

0.55

1094°C

05

0.001 0.01 0.1 1

P (X 10%Pa)
Fig. 7 Relations between pressure and An# of plagioclase at

temperatures of 1184 °C (pink), 1152 °C (red), 1126 °C (yellow),
1114 °C (green), 1103 °C (light blue), 1094 °C (navy), respectively.

T10*° Pas 5 1094°CT104 Pas &, £ 2 Hf D A3
Hotz, Tai, BEETIZMZT, EEHIcL-T
AN DSIOEFEESEINL 7B S, WFhoii
FIZBWTH, FEROBEINIE Pak D 20 B <B
BT s, i, SEEEROBIRIZEN. o TANV 25
WAL, XVFEKREBMETFT27:0THD,
Z OBIRET T H O lRIF S 2. JEITFED 2 ov MR
LOWEIMBIXMERIZ ERm L2 Nns,. 2k
(B D Run 13 EFESVERA 2 S, SiO2 & A mdvE < 7;65
ZEERMLTWS,

(b)  AHXTALEE

Fig. 8biz, FARE IR BHRRE O E NN ERT.
FRPREE 3 A EOBETH 2 7- 0, Z OBEMBIGIED
W Per & —H L, EKRIFESEMZY 7 F 5. 154E
TOFRFEE SRR T I o T, 1184°CC¢100-14
5 51094°CT1063 £ TEE) T 2. FEshE OIEINR % Kt
L, FHXPRSEE & EHLIE MR AR S v, AL TIE O
~0.6 % E L CHNMEZEH L2, ZoMizEs
BRI OWTOETH D, READ XD TR
DEELGEITIZ X DS WE (B 21X, i/ Eiht
~4.T7DEE, On~043) T LB Z LMo NTWVWS
(e.g., Mader et al,, 2013). L7235 T, RRHIHEERRERD
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Fig. 8 Calculated melt viscosities, nmei, (a), relative viscosities, n .,
(b), and viscosities of magma, Nmagma, (¢), are plotted against
pressure at temperatures of 1184 °C (pink), 1152 °C (red), 1126
°C (yellow), 1114 °C (green), 1103 °C (light blue), 1094 °C (navy),
respectively. nmelc is calculated from melt composition and
temperature by using the model of Giordano et al. (2008). n, is
calculated from crystal volume fraction by using the Einstein-
Roscoe equation (Roscoe, 1952) with the value of maximum
packing fraction of crystals of 0.6 (Marsh, 1981).

1094°CTld 3 & 790 MPa» b RMER LIz Lo, 1
MPalZE£ 2 £ TIZB X Z5HMdEMM: & 7%, Takeuchi
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7o, RWIRICE 2=~ OMMROFHEREIZL 2 L
1103°C & D RIR Tld = 7 < »SHIF 1538 4 2 BTk R o3

10°Pas% ka2, Z OfEHRIZ, Ho-IVZa Y 7 L l74b
R OLAE RNV N DBV AZT 4 v 7 BEAL LI
WERESVER T 28554, BX £1100°C & VIRROH AT
HE T THET S 2 EATET, BARRIKD 2 ThE
MrEnweEEZLND.

4. ER

4 -1 . Psat, Anint@iﬂrgmﬁﬁo)ﬁﬁ

2 2T, Psat & Anig 2R IZFRWVRIENE 2R L 7R
Iz OWT##mT 2. 7273, rhyoliteeMELTS 12 & 2 &
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(@) Pea DIRERFMED R
REAOEHIX, WE - Ko T ERET RER
VX X RMED, ANV EOIRE LT 5L S IThRS
s, READOY XX AREIT—MIT, 2V O
B, ke, JEhoBEE LTitiRTE % (eg., Putirka,
2008). XV b DALFEAE S—E D, AL BRI
AN EKBEEEDID2OTH 20, WIEREERIZA
VR DBSH0WEIM L 725 CE 22729, Thbn2D
DEFUT H0 VAREE AR I & - CEIEAT I S, iR &
LCHMERIZ 1oL L5, Zohkd, REROEME
DB S 2 EDIE, XV FEKREITE L TIRED
ITRTF9 5.

(b)  Anine DIREEAAFNE D JH K

REH O Anfll, PHHFET 2 A0~ OLFER, &
K&, BE, EHOBME L TEtiksns (eg., Putirka,
2008; Lange et al., 2009; Waters & Lange, 2015). X v b
DEFMCFHB DS —E DA, WAL LERIZA NV NG
KE, EH, WED3I->THS., LrL, BEESER
WAV NP H0IZAIFI L 725 E TR 2 5720, ANV NE
KEZEDOBEE 2. £, REAORESY X4
ARETEZ S (=EEEHOIA AT 4 v 7 KN
EZW) BE, BEEANVNEKE - EHOBELE &t
3, WERLLT, READOAnE, AN FEKE, FEDH,
BED4LOOEROEHBEIZL EXD, WIFLOfED
W, MMoOZBRIILETCa=—27I12HE3, 2070
B X v MU DA U35A,  Anige OfEIZFIET X v b
EKEIZELT, MEOAIKET LI LLEL S,
Anp —BER ORI, B4 32T 4 v 7 TEAD
HHTE 254, Ann e <7<~ DOEKIRE DL E LT
FIACE2Z L %mRBT 5. 2, ROV I 21—
vV a YORRTIE, BE L AnDBRIIRXATitidTs
5,
TK) = 2791 — 1701Anie (R2=0.997) (2)
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Fig. 9 Schematic diagram depicting the effects of microlite crystallization on coalescence of bubbles.
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HEx A 2 PR SN TWw S (eg., Toramaru et
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LT, AV —REAHMOIGHESELRIR O EE KT
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W 7ov R, EABEBICBTLIRTIATHS (eg.,
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& Manga, 2003). 21X, L < KK 2RI K &
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WL 1 % &5 2w (e.g., Gonnermann, 2015). BL
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AriRs 2 L,
Dec/Decme[t — nr_0'4 (4)
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A3 2ZLT, AEXANVIORELEKEZHINT S Z

ETE3, REABIFFY DY X X XREERIE
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Fig. 10 Pre-eruptive temperature-melt H2O content conditions estimated for basaltic melts of different eruption styles from Fuji volcano. Red,

bule and green symbols indicate basaltic melts of the 1707 Plinian eruption (Ho-IV scoria), the 864-866 Strombolian eruption (Jogan scoria),

and the lava effusion at ca. 1.5 ka (Innomarubi lava), respectively. Solid and broken curves indicate liquidus curves of plagioclase and
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