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Abstract

Tzu-Oshima is an active volcano located on the volcanic front of the Izu arc. It erupts island arc low-K
tholeiite magma. During the past 150 years it has erupted repeatedly at intervals of 30-40 years. Thirty
years have already passed since its last eruption (1986-1987); therefore, the next eruption is expected in
the near future. The hypothesis that the next eruption of Izu-Oshima volcano is triggered by an aftereffect
of the M9 Tohoku-Oki earthquake, which took place on March 11", 2011, is considered. In both the 9"
century and the period between the 17" century and the 20™ century, volcanism of Izu-Oshima volcano
seems to have been activated in association with earthquakes occurring near the volcano. While some
eruptions occurred after earthquakes, others occurred before earthquakes. It is possible that regional
tectonic stress can trigger both major earthquakes and intense volcanic activity, although this hypothesis
should be tested at Izu-Oshima volcano and/or elsewhere.

Petrological studies of Izu-Oshima volcano are also reviewed to understand its magma plumbing
system, providing useful information to prepare for its next eruption. It is proposed that polybaric
crystallization differentiation of HoO-saturated magmas proceeds in both the magma chamber at 4 km
depth (~3wt.% H20 in melt) and the magma chamber at 9km depth (~5wt.% H20 in melt). The HoO-rich
nature of the basaltic magmas beneath the volcano suggests that a future eruption of Izu-Oshima volcano
could be highly explosive if dissolved volatiles in melt are not sufficiently degassed from magma ascending
through the conduit.

Keywords : Izu-Oshima volcano, Magma plumbing system, Island arc low-K tholeiite, Ca-rich plagioclase,
Polybaric crystallization differentiation
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WZHES IS OB LDfER & L THIRN O~ 7~ A
MRS N, S, HARFIEIZBT 5 KINGE) 255
ENHEDOTELVPE W)W EFIREL /2.
PEREXKLZ, FElo k7w > b RICME LT
BY, KIFHICHERHE SRS TV BIEKILO—
DTH L. FRC, INTEIZH VT 5 2 L 724 1500 4E
MUBHAET ComI VT I Moo Gk
B ICBL T, WUKIERE DS B A I I RN
o2z snTws (Bl 21X, Nakamura, 1964). &5
(2, BRI BV TP E R BRI K O Ik B 5
K OBRT, BRBEOFERILE I HSINTED,
WHEFEE BN T LB TELLEARDHD (IR
& /- BN, 1996, #EAIEIZ A, 2006). F O EIRIC
BWT, SEREKING, BERMES KUK E DR
MRZHSPITELZDD LNEWABOMENSTH
5. HEREKILOKDWEKAS, 2011 FEOEKMZEIZ
Lo THEREINLOPE) DRI EDEIARPTH S
A3, IO 1986-1987 4FRE K 2 & BEIZ 30 4E 25888 L C
BY, TWIER MOMATLEILIENTELRSTNS
~ 77k, B~y Mmoo~ <@ E DK
MZE 2 < 7 < % T ORISR & R TR
BRIZEDL., bbAHA, ETORTINIEKRT EbITT
37 <, HEHPICEA L THAREICKD 730 H
5. PEREKINOROEKPESGINLYETHE~ T
TERRICBWT, EDLI T O ANHITL
TWBONEHHELTHBL 2 EiE, Fr IROB K
RBIZOICEHETHL. I TARTIE, BEREXIL
JELTHRAEL7ERME & U REKRILOBUK & DR
BRIZOVWTOIhETOEmEMNTHELE LI, &
AT DI E 2 Hul & L TR REKITD~< 7 < it
BRICOWTOINETOHMEZ T LD 5.

2. RFEXBRIUDFEIREBTESNZIERDFUF
FEREKILE, 40000 2L EOEEIRA /LT 5
HWARINTH L, FEREXKNOEELE 2T 320K
(R, FTEREKL, FEEKIL) OFER b ED 5 L4
HTE LTI BUTIEDGHEIREZA LTS L F 25,
TREKLOEBYORERFE, FEREKILZEEDD
(>40000 4F) 128 5~ 7~ Liffk & OBl LE S < &
< IRELIRROWARE W A 5 0 2 SETERE, £ 40000 41
A5 1500 4ERT (7 V7 T IR ETodkh v o)
O & B 5 dT R BB RE, #1500 41772 & BUE
FTOHRINT T WO 252 K EREEED 3
B IR &b (Nakamura, 1964, —f, 1984, JII30
1991,1998). #4V 55 HlE S 512, % 1500 4E7i (S2.0)

5 12 #HACE (N 1.0) $ TOFIH IR (92kg/s)
eI L, 12 4 (N1.0) 20 5 BIFEICE 2 EH RO
(25kg/s) BRIAIZAMT A 2 EDSCTE, FHEHHIZINILO
ERELTHRALAZEIICRZ S (UMl - 5L, 1996).
N1O A SHIEICE LRI B W TIE, FEmHEE 25
kg/s T—ETH 50D, 18 MLKDOHIHR T—HEDOIE
KB B L & R IR W Aih 5. 18
AR F T EEE b v O KRB KB X &
100 45 150 FFIC 1 MOBETI2 I - TB Y, i
ZATLAME K (1777 4E~1792 4F) TIE 7)) = —AME KA
#LZ o 72 (Nakamura, 1964). AUk LT 19 25
BT TIE, BAEPRTHF A UTEWIERID D
— 7 DB/ B FR I K S 30 4R 5 40 4RI 1 Moo
BTRILEHICR-7 UL, 1998).

PEREBKINCBWT, 838ETHH 5 886 ETAIC
2 9 WA DR 50 FRITKZ 572 N3.0 (EE), N2.0,
N1.0 ® 3@ ICHG S 5 3 Mo KM K, FEk
BAXIIOEE N o REICHES S AT,
2006, 2008). 9 HALIZB W TIIPEREXKINEH, Y Tx
<, 838ARITIE M I T, 886 4Tk ks KT,
864 AFITIEE KT AR 7E GRAFIT A,
2006, 2008). Z DO 869 D HER=FEME (M>
83) & 87 DM (HEIE) HFE (M8.0~85) &9
2ODERMBEDLBEL TS, 2720, LFLHEXR
HFEATEE L 22 I ERIC BV TRINE KA TS L 72
BTl %L, WEOMBRIMmHR LIy —2bdH Y Z
ITHA.

FifG (1988, 1994) =/hil - BJII (1996) (&, VLI
FRLLRE (17 At ~20 HHH4d) (2B B KB KIS DD
M7~8 7 5 A DM & P K KL O WK Ot FR
WOWTERLTWS (FE1). %51, LA LIED
MURERILOBEKIL, PEFHBERZR L RETE & 35
ANHEHE (BXOZENENET 2 15) OFJLEKT
HBHEFELTVAS.

IftilD A4 XY MIBWTH, LARRDED 4 x>
MIBWTH, FEREKLRLFEIROKILOBK L H
MTOWERAEL OBRIEH R 2K LIEE 2T
L, FTHENREL, TORICHEAIFERLINS
RS WX S SHRILLIMENLETH S
A, YEFORRZIERT 7 F =2 29 (HR) MEsss
& KRB KINE K O )7 & RN SR Lz &%
ZBHREXTHAI.

PEREBKINOEL DMK TDH % 1986-1987 4 MK
P HIBAEIZES FTo 30 FHIZ, ILHEDE IR ILED
5O KL CO2 DB EIM S Nl Tw b (R,
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Table 1. Possible correspondence between M7-class earthquakes near Odawara and eruptions of
Izu-Oshima volcano (after Ishibashi, 1988, 1994, Koyama and Hayakawa, 1996).
Earthquakes near
Odawara Year of eruptions (tephra layers) of Izu-Oshima volcano
Year Magnitude
1633 7.0
1703 7.9~8.2 1684~1690(Y2.0)
1782 7.0 1777~1792(Y1.0)
1853 6.7 The first half of the 19th century (Y0.8)
1923 7.9 1912~1914
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2012, Onizawa et al., 2013, Watanabe, 2013). 25D
BINFIL, <7 hEREIN, BUKERISETTTH
LT EERLTVS. ROBKICORE 2 0% FHT
5T ENKERMETSH DA, KINEKT RSP
&K, PEREBXKIBIT 2 #EORUKIEIRE 2 HEH L
fDFEPKINOFEF DB EIZL T, HAKOHER T Z
fToTwd (REUT, 2008). &G (2008) 1%, HEK
BRINTESHRDIRIY 5 2K E LTEA 5 O KA
K (L EDEUE b ) - BB (B =25 F 77 b
YUUF), W2 S o HEEK, B X OIS
HNTFIEEKRD 3 2 F ) FITRAL T, BEshsd
WERHER % 4 X b ) — & I CHRERFIGICER L 72
(D). Bz, B AEED» & EVEAK (ER)
1, 1986 4EREK A KT (IITHKITD) 226 OBPKD X9 12
T = —=REKFZIEA o R Y REK - BEERO
W2 HMEFE D, BB K — Y ot
BITL TSR THSL. Z0L) RIEKROMERT
Wix, PFEREKNPID T 5 G KIS BT H %
fiishooH5 (HH, 2016).

KREIT (2008) 1XF 7z, KB KILIOEB Y OfLE
ALK E M L2 KT & OIRBRICOWTD T L7,
FRCE B e, PHEREBKLOME ML, HEEEE CH
SR Vv —T7 1, Gfb b L Y FEDO 7V —
72, BEAVERTLIL Y FEDOZ V=T33 L)
3OO NV—=TFIZRENSE (K2). FVv—7113FE~<
F<BEY FRSHIkm) »SILTHKEZ i~ TEHL
TINTEA SMET 5 & & B2, —ahiZfEs S s
4. 1500 4ERT O A VT F LA B G- L 72 S2.0 K12
HGlle=r=<b o N—=71Thb. FNV—=T21F7V—
T1O TIPSV, LRATICEZ o -~v <
EZxzoh, WE»SHNEEKT S, F V=717
V—7 213 & HITHIIRERERE &b HIRE ERE O 12
ROLNA. FV—T7 3%, INTABKDIGEZ - 2R IR
M 2~ 7~ Th Y, FHIREREL K ER
HOWMBGIZROONL., FV—T3 LA VvFIH
WIREREEE) 2BV TIZILED S S#NEEH L Tz
B, BANTIH FHIREREEE) TR S
v, #1500 ERIO A VT IR L > T 7 G
RAWZEALL, IWEENER»S 7V —7 3 OBHAIT S
NBENTho728EZONE (KT, 2008). 1986-
1987 SEMTK OB, WTHD A KO 617 Vv—71
AR L, IWEOBXKOBLOCKEO2LSIEH5IEL 72
TNV—=T 20O 7EB L AKO2rLHEHB L7
<=M S, BAAOR C KOS L7z~ 7~ % ki
AR L 5o THEL ZLETE R WD, A KOO

r<b B CRODSZFIEH NI Lz~ 7~ dtiG
ZhHMENEEZ SN T WS (P8 - li7s, 1987,
M0, 1988).

3. FREXBXLOELYMOEGZFEEE

PERER IO HYIE, AL ) 7 2 R5) 0 X' E (5
MY L7 AL BEOZREHZIE»SHD), bIn
WWZRINER T AT A bbROOLNS (K3 (a). WY
DORBENL, SiO2 DIEIMNIZLE - T FeO*/MgO 2383 %
VLTANRIIOSE N L Y R EH#HC (K3 (b)), PHE
KRERNOWELYZ, KA )T 255, H5VWEV LT
A4 FRHIE W RIS 2, K20 DAoL T
(P20s, TiO2, wTHILHK) 1I2H 2L <, Cs, Ba, U, Ph,
Sr 2 EOKBHEOFVIEHIZE L. I b oM ERILE
PRI, HERERLZSLHRZIRo XL 70y b =
ORI Hm L Twb (AH, 1958, Jakesand
White, 1972, —ff, 1984, Ishizuka et al., 2006, Tamura
etal.,2007). Kimuraetal. (2010) 1&, P2 KB KIIE
W LT, DALAS—AI N OBMETERLFNAD
SEUCET 57 7 — FEFVEIT 217, T REX
WXV ML, 2~4wt% DA T THIETR AR
L 7o M g iisa it e~ o~ bV (Depleted Mid-ocean
ridge basalt Mantle : DMM) %% 25% i 5-Alf#R$ % 2
LIk ThEREIN) BT AR

Flt, =8I 2000 4ERE K (Geshi et al., 2002) %\
LEAKIL (Ishizuka et al., 2008) & o 72 HHEEROD K1l
DETIIBWT, <7 <RIBS )8R0 Mgt 2 fot
L CALH—RE B O M N R R PRE 2 35 2
EDVHL I o, FEREBKILIOE FIZBEWTI,
U MRNE RIEMRE T 57217 T% <, ZEoF
THERA IO 7 EMEEHE LTSI LD
B 522 & 7% o T &7z (Ishizuka et al., 2014, 2015). Z®
Z L, BrERE XKoL FRICIIIERE K O L))
OPIFTREBHEEXILO< 7=, &5 WIZTAKILOR
ERITINVEENLWREERH S L2 ERT 5. Lz
Mo T, BHWE R THEREKLO~ 7 < fiGRI1C
DWW Tk § 7201213, FEREREE XD~ 7 <D
WERBWLT =7ty NEREFBTLLENRD 5.

Okayama (2005) & Hamadaetal (2014) &, 5K
B IL O HEBE AL i 13 higher-K subgroup & lower-
K subgroup £ I3 E A &ML ZL T,
W AR TR L (B2 X K/Zr ) DR 5 720,
W~ <8 b LiEm L7z (K4 (a). 2O lower-
K subgroup &, Ishizukaetal. (2015) 253k LT A4t
SRR ARILOEEY oMK E —H L Tws (X4
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Fig. 2. Geochemical variations of volcanic rocks of Izu-Oshima volcano plotted on a SiO2-Al;O3 diagram and classified
into Groups 1, 2 and 3 (reprinted from Japan Meteorological Agency, 2008)
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Fig. 3. Classification of volcanic rocks from Izu-Oshima
volcano. Data sources for the Older Oshima Group and
Younger Oshima Group are from Isshiki (1984) and
Kawanabe (1991). Data sources for the 1986-1987 eruption
are from Fujii et al. (1988) and Kawanabe (1998). (a) K2O
versus SiOs2 (wt%) variation diagram. Boundary lines
dividing the high-, medium-, and low-K series are after
Middlemost (1975) and Peccerillo and Taylor (1976). (b)
FeO*/MgO versus SiOy (wt%) variation diagram distin-
guishing tholeiite (TH) and calc-alkaline (CA) trends
(Miyashiro, 1974). FeO* is total iron oxide.
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Fig. 4. Comparison of K/Zr values of volcanic rocks reported by (a) Hamada et al. (2014) and (b) Ishizuka et al. (2014,
2015). The higher-K and lower-K subgroups in (a) coincide with volcanic rocks originating from Izu-Oshima volcano and

the Izu-Tobu volcanoes in (b), respectively.

(b)) Z&25, FERFEEXKILTEDO < 7 < FRIZ
Hkd 230 & H L.

AFTlE, Okayama (2005) & Hamada et al. (2014)
THE L T A IR RKERILO MR T EERY (a8
BRI KN 9 % lower-K subgroup #Fx<) O4:
ALK, D (1991) B X O Ishizuka et al. (2015)
HHE L T AT REKILOMEREHE OB MY (B
wm<5wt%) DEEFMEOT—F E2HEGLT, T
KEKNO< 7 OEMEDOTF—5 2y &35, R
EaE Y OB LR A VBB, Ehas~ s
YOWEOHMBETH S LW ELTWDH I LIZL % (Kuno,
1960). Afs IR E OB % ifimc w5720,
FEOAVERT S [7V—7 3] ot (K2) 13458
D TR 5.

4. FEXBRLUOYITYOHEMER/NNVI—- 3>
PEREXRIIOWHESME LY (7= D) DT

FHE (SiOg, AlOs, Aly03/Si0,, FeO*, CaO vs. MgO) %

K 5I2RT. =7 ~OWMIE 3<MgO<6wt% &\

ANYT— 3 YERTD, TSR o#ErT
LR I DIEADEY BEINTHERTH D (HEH
1320, 1996). M KEKINCIE AlOz D% W HLK
DLV FEALO; EOEWVIEMIED M L v Fasids
LTwb (M5). AETIE, AlOs mATIKIZ Wil
B ML Y REEAVSE FL YR, ALOs &AL A
HROEAHED LY FEEAYS ML ¥ FERES KD
FHOMBN) -y a i hs 2200 LY FE, B
L2200 LY FOHREIIZTEY PENE. ZOZ L
PO TIOWIE, BAVSI LY FEoRE, K
Al/Si PL Y R EDWE, ZNOOREMLKD &%
AbNb.

R LER OHEITITE S AlOs DIRIL, &K
TRAEARDEESM (700~800 MPa) T THHEA O &
MESRBESE O X D S ICENS 2 EITE D
(#1 2.1%, Yoder and Tilley, 1962, Gust and Perfit, 1987).
R 700~800 MPa & 0 KJE T ClaFHR A & Wk
SR DOARBIARASH R L C, WHLKD I L v oW AHsE
PID. KoL~ 7~ O E KRR FEE (Hamada and
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Fig.5. Major element versus MgO variations in liquids of Izu-Oshima volcano. Data are from Kawanabe (1991), Okayama
(2005), Hamada et al. (2014), and Ishizuka et al. (2015). The dashed arrow corresponds to a liquid path from
undifferentiated liquid (MgO~8 wt.%) with about 2 wt.% H>O at 200 MPa based on Hamada and Fujii (2008). The solid
arrow corresponds to an estimated liquid path from undifferentiated liquid (MgO~8 wt.%) with about 2 wt.% H-0O at a

pressure lower than 200 MPa.

Fujii, 2008) 12 X #UZX, % Al/SI b L ¥ Fid MgO~8wt.%
DRGALA NV P BNV 7 Gk <2wt%, 200MPa DLk
DENEM T TR T A2 Ik > THEPNDE (K
5. TOFEMTTIE, FHEALDLFHTHA R HEME A
DRAICE BT 5720, AV D SiOy = ORI ATHI 2
SN, ALOz BVHMT 250L ML ¥ FAE6Nhs. K
512BWVT, MgO<6wt% T AlbO3 mASMAT 5 DT,
FEAEELTWL D THSL. —TF, KAVS bL
Y R, MgO~8wt% DRIALA N kAN 7 GKE <
2wt%, 200MPa & DKWVESI ST TR LT 5 2
LIZEoTEMPNS (K5). ZOFEMHETTIE, o v
A+HEADOME 2 EARE T 25580 25 T3

H. EDICEDLLT, 2wt LD EKEDVPELL LD
&, WA T 5720, SO LrEH oHefr
WZfE> TA NV b FeO* (&28%) ®AWPTE2HNV7 T
WANRINOFAL I L Y B3 s. T, TR
ERINOKIPEDOREDS LT A4 FRANDHAL L ¥ F
PR L LEEL RS Tl EDS, FERKEX
MO Z<OHHMED ML v F2EHET 5201213, &
LAV N (MgO~8wt.%) D/ 7 Frkaid 2wt% 2L
TTRITFNER S W,

61, XRED 7V aNEMAE (Blz21E, Yoder and
Tilley, 1962) 12BWTC, FEADOTHEA ST KEKIL
D= 7= OWAE % B —h 7 v A— A Y% TN
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Fig. 6. Projection of normative compositions of liquids of Izu-Oshima volcano. Data are taken from Kawanabe (1991),
Okayama (2005), Hamada et al. (2014), and Ishizuka et al. (2015). Projection of normative compositions of liquids on the
pseudo-ternary diagram after the schemes of Tormey et al. (1987) and Grove (1993). The olivine-plagioclase-
clinopyroxene cotectic at 0.1 MPa is from Walker et al. (1979); the olivine-plagioclase-clinopyroxene cotectic at 200 MPa
is from Berndt et al. (2005); and the orthopyroxene-plagioclase-clinopyroxene cotectic at 400 MPa is from Hamada and
Fujii (2008). The addition of H2O expands the stability field of clinopyroxene at a given pressure, resulting in a shift in

the cotectic curve toward the olivine apex.

ETBEMIEDOITAXY T T A EITHRELZDIDTH .
FAX T TN EIZBWT, BN L 2R E K
IR OB SN B MEITENEKFE L T 57
O, WEOMUEH2SEF L72ENZ R 22 L TE
5. AI/ST ML ¥ Fid 200MPa THTr b7z 928k
Lo THEONAHHE EIZIZF—FK L TWwh, & AL/SI b
L ¥ FiE 200MPa & 9 &KL CTofEHASILEHIC L -
TEPNIZZ EDRGH 5.

5. BREXBXUDY T DOEKBHERER

PFERERLOZREZHHT, BNV LTA M
CallEOUHREATHRBICDDE VI EAET S,
SREXKLOWE, FHRAKESDOMBIE Ango~Angs £
BETHD, VLI Ang~Angg BETH 5 (EHIT D,
1988, Hamada, 2002, Hamada and Fujii, 2007). Z® X9
% Ca lCHEOREABMIIIKOLRE XV N 51k
WMLZWD, ERLZRELOIEFMBLY 22 EFRRE
YT ROMREBRICE > THE»D HNTWD (Bl 21,
Sisson and Grove, 1993, Panjasawatwong et al., 1995,
Takagi et al., 2005, Ushioda et al., 2014).

EARAV P HEBTAREAP CallEL I L, K

Ffi (CaAlsSis0s) —® Ffi (NaAlSisOs) O HAROE
JKEn#FZER (Johannes, 1978) 12X ) RSN TW5.
CHIEDBAARKRIIBWTH K L, BIIFMICIE,
BAKA IV PHT Na 3 OB EESS R E S TAS5TL
7D EFHT L ENTE S, FlZiE, Ghiorso and
Sack (1995) OIFHIAME T IVICHEDSL &, BHERA—&
KAV FEOROERIZR (1) DL ICRABTE .

NaAISi0§"+ 1 ALO;™ "+ CaSi05™"
=CaAlSi»0s"*¢+ %Na25i03melt+ %SiOgmelt "
XD ZBWT, AWV OEEGDIEHE ano,

ACaSi0y ANaySiOy dsio, (& A IV b DEKFEDHNNI S T

WAT B0, anasio, DIWATRIE—HIFEE &Ik d K E .

ZFDh, GKRRIIBWTIEA () oA ER,

AR AV b P IAE T B RO OIKEAT (CaAlLSizOs)

WA 5. oS EFM LT, FHrifEs

HEHEAE AV FOHMBED S, AV OEKEEHEES

57:DDEKREFDEFR SN TS (Housh and Luhr,

1991 : Putirka, 2005 : Lange et al., 2009).

Hamada and Fujii (2007) 1%, FFEREXILIO LR
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Fig. 7. Phase diagrams for MA43 and MA44 and changes in composition of crystallized plagioclase reprinted from
Hamada et al. (2014). (a) Phase diagram for MA43 and (b) composition of plagioclase crystallized from MA43 melt at 250
MPa, plotted against bulk HoO content (wt.%). (c) Phase diagram for MA44 and (d) composition of plagioclase
crystallized from MA44 melt at 250 MPa, plotted against bulk H2O content (wt.%). Abbreviations: liq, liquid; plag,

plagioclase; aug, augite; pig, pigeonite; mgt, magnetite.

Kotz 2 O~ 7~ (MA43 & MA44, MgO &1
WIN LK 5wt.%) OEKREFEE (1~6wt.% H0) %
v, ST 2REAOMBUCKIZT AV D OMK L &
REOREZ T2, MA43 135 AVSE FL Y FEDO
B RS~ 7 OWAK 2 LE L, MA44 12K
AlV/SI b L ¥ F EO R RGIL R~ 7~ ORI % 18
#35 (M5). GKABEBROEREEZRT7I12F LD TR

T MA43 A 2 SRR L7-L 25, 1~6wt% O
KREDFEMETTHREAPY FFZAMTH Y, GREOH
IS TREA OSBRSS ) = 71K T 5 285803
Bonz (M7a). RHEAOHBIZ AT VSET
Tld Angg Th o 7275, SAKRBEOWMIZHE-> T CallH
LB, AV bOEKED 3Iwt% UL EOYE, B
3 28R OHKIE Ansg TH o7 (K 7b). MA44
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Fig. 8. Schematic illustrations of the magma plumbing system of Izu-Oshima volcano based on previous petrological
studies. (1) During the dormant period, polybaric crystallization differentiation proceeds at two depths. (2) During
eruption, Anyo-go plagioclase crystallizes as a rim from degassed melt in a conduit at shallow depths.

REZEKRFELEZA, GAREN2wWwt% L) 4
TOE, REAVPYFFAMTH72h, X 5ITEK
BN 2 L HEE AN F ¥ AME L TRIBL
(B 7¢). #EAOMMIL, HARITEWENT T Ang
THY, FABEOHMINIME-TCallELdOD, 2L
MOEGKREN 4wt% TTHMLTD, ST 28EN
DRI Ango IS F -7 (W 7d). HlziX3 7 OMK
A Angy ODFHERIX, B AVSI ML Y FEOHD S IEE
KEDH 3wt% T T 5 2 & TE 50, K AV/SI
FL Y FEDWEPSIEEZAKREIZHDSTHNT A &M
T&E%ZWw, —J, VAL THERD CallZL\w Any®
FEAE BAVS LY FEDOANV 2SI EKREC
BMbLboFEMHT2IENTELRWA, IKAVSI LY F
LKAV SN/ TEI LTSS,

6 & Hamada and Fujii (2007) ®ZEE#EE (K 7) X
D, FEREKZIESRLED 20D 7T DD
HHTENHRENE., —OO WL VIZEILH
200MPa O~ Z7<ENTHY, HHEALEHORIB LD
LERADREBAEND 720127 7 < DA DS Al,O3
WCEA, BMAVSI FLY REIBET A, TOX) % AN
P25k, #ERSILERHICE o TERY L7 4 MISA
O CallEOFEABS, £ DD Ansg M EE 5
CLENTEL, I —oOFWENIE, 0.1MPa &
200MPa OB OIEN KMo~ r~<BT Y THY, K
Al/SI FL Y FZERT A, 2o <BIENORAIL T
PHIE, Ansg OFEABEMZ MBS EZ I LIETEL
WS, SRR METEINC & o THERM An RV EHEA
BEdh (Ango~Angy) ZM X225 N TE5L. 1986
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Fig. 9. Hydrogen concentration in plagioclase collected from the summit eruption of Izu-Oshima volcano in 1986
(Hamada et al., 2011). The highest, middle, and the lowest levels of hydrogen concentration correspond to about 5 wt.%,
3wt.%, and 1wt.% H20 in coexisting melt based on experiments by Hamada et al. (2013) and the infrared absorption
coefficient of hydrogen in plagioclase proposed by Mosenfelder et al. (2015).

EE KON O G HF N e BE (B 2E, BHIEH»,
1988, ek - HEIE, 1988) %o, MIEFEMTH (2L,
Mikada et al.,1997) 12 & - T, HERKEKILOHT 9km
(FEJI# 200~250 MPa) (2E~ 7 <#E A5, WF 4km
(EJ1#5 100 MPa) (ZRI~ 27 < F ) EIES 5 & itk
ENTWBEIEZEETLE, BHAUS ML Y F2IEE
FTHDIFEEIkm O 7/<WENTHY, L AVSI b
LY F2EET5DREE 4km O 7 <#8I ) TH 5D
ExE T D, X SIEKERTC, ERE 4km O~
FRMENDHDVIEE SITEITOKERDOBEA A L7z A
VS CallZLWRHEA (Angps) 2SIL T, F
a5 ERALCE o~ X ofRARSICE T um FE
BEOYLELTHIMbEEZEZONL. AR TiimL
TR EREKINO= 7 < RSOV TORFH A X 8 12
BRAIcE oA, ML, Hamadaetal (2014) Tik
i L7 ERERILO < 72 G ROMEOEIETH
5. K8 Id 7z, MRS, 2 TR L72ERT (2008)
O [Z7N—T 11 \TRIBT 5~ 7~ R ICEE 9 % #if,
EDDIFER I D AN P OEGKER LT 55
RADHMBEICOWTOEFELY —RiEDE L > TW
B RSV OB A 2 — VAV E R KL 16 B
(40000 4ELLE) \ZIZIFICEET A 2 L L HIRL T, v
RO EREFZIHE P AN X o TR 25T
Wb B 70t ZDORH A 7 — VIZEH LR & fisd T
(Turner and Costa, 2007).

6. MRAWRFOKFZEFEHLSHRIFEAESALD
XL hDEKE

WEKFTOD AV kA5 E OFLE DR S (H20, CO, S

%E) BHEATV D2 R WEH N LT
HBEELT, ANV NIAMOGHRETF NG, FERE
RizbwTid, WHRRBEIR T (095 ) O a
V7 (&0 MgO 2% 44wt%) HoHh 5 VAN
FNUEDH,S 3wt% FBZ L EKESBE SN TV D
(Ikehata et al., 2010). —Ji, LD FEEHIZIZFE T
1986 4EME KD A2 ) 7 (&FH D MgO =% 4.7wt%) W
ORFEAAN PEAEYOEKEL 2wWwt% K TH 5
(Hamada and Fujii, 2007). 2wt.% Al & W 9 &K=,
CallEOHERZMB ST 0ICBEREKELD
LB NITEY (7). 202 & H» 5 Hamada and
Fujii (2007) 1%, FHEABSSO AV VEEWIE, AV
N AFHEANICEA SRS, AV NEAWA S IRABE
BITOBEREZBL T — 2 LzoEEGkEE oz b
e L 72,

AN MOEKRBEEHET 2H L VAAR L LT, MK
¥ (Nominally anhydrous minerals) ®/KE %7533 5
WD IGE > CTB Y, KiLEL ) HREREO 58 T
BANATL T B (B Z1E, Huietal, 2013). FHEAD
WKW TH 5705, BT~EHET ppm #EOME DK
F2 OHME LTER FOREGGEIHEN L
THANOEKREOIEEE LUSHTRETHL. 20
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Z L2 H LT, Hamadaetal (2011,2013) st
DWEDRFEEFEZINMT LI EITLD, FEREK
B 5 KB RO AV b O &K DB % KA
72, 9IS RO —BIT, PHEARKIL 1986 4F 11
THRKERIZEH L2 Lz 2 3y 73k oS0 305,
DR (Hh) EKFEEHR () & OBREZ/RLT
W5, FHEAE 25~150 ppm HoO DIRE WK EEH =
EIRTH, TSR 3207 NV—FIHT 6N, fEA
HSEKE RN ZNENR Twt%, 3+=1wt%, 5E1wt%
DERED AN I EFHFHIAFAL TV e FEES N
720 B 1wt%, 3+1wt%, 5+1wt% OEKEIX, Fh
ZIUKEMTE, R 4km, BEIkm IZBIFTA AL D
BIMEKBICHY TS, 2o ers, frERBKIINC
BT, T2 OWMICEDL FTY I <IIAKICHEAIL
TBY, FEAVPENENORETO AV s OFIHIEK
EOERE KFEEARL L ORHRTICHRREL T L
amlizciifiEsng. fERAOMETO XV NEEYR
SRR S DK DRI TW B — 5T, KLY
HORFEDGHINIFEDS VT KER O X )V b OEKEE
WS DT EDWHETH D Z &V o7z
PERBRKINO= Z7=ARICEBAILTBY, HE9
km D7 BWWEY TO AN FOEKED 51 wt% 12
YA LI, 47T [FEREBKILOWEAED L~
FZ2WHHT 57:90120&, KHEAV F (MgO~8wt%) @
IV EKREIX 2wWt% LT TRIRE R 62w, Ll
Rz E—RAFETHEEDNLADND LW, 2
MEHE L7220 MIZBWTEKREN SELwt%, K7
bz 2 v b (MgO~8wt%) DEBETIXEKE 2wt % L
TEWIEERTH O TFIEL RV, KL EOBIEA, S
i, EWRERICTHEENZ ROBKIFIZ, SEKEYS
PR LA L TR ASA T F FHAICE ST
WiAicid, RARMK (1777-1792 4E) TR 72 7)) =—
KK D X 9 BRI KL = 2 WGt L3 % 2
e 5.

7. £ & &
PEREXKINE, ERMEL KK L oK REIR%E
HOENZTESEDD LNGWEROWRNLTHS. F
HREKIIZEGGHEIIO XKL, 9 iz &Ediyiong
KU7Zz, FEEICIIELSTEREDREL TS
A, FFHEIRAEL, FORIERPFREEINZEIZ
BRS 2w, [LFEA D, FFEREKIIELEO M
7T~8 7 7 ADOHGE L FLREKILDOB KO IEEIFRIC
DVTHFAMKTH L. GSHELLRIMIENLETH S
B, BRORRRIEET 7 b= 2 A0 (HEK) HERE

ERINEER oM )7 % M &R Lz b E 2 5 XE&
THr).
MEREBKILDRDWE XKD 2011 FEOERKHEIZ L -
THEHEEINDLONEIDEIGDOEIHAAHATH LA, ik
VIR, UMK T A EIIRETHSL. ZFOWKIZH
25720, FAFHEOREZ F.i & LTHREREX
OX ZIEHRIZOVTOINETORBEZ T L O
2. BFEREBKRILO< 7= OMMAEIZIE, B AVS ML
YREEAVSI FL Y REW 2FEOMEL Y R E
A3 e TE& PFEREBXKLUOBEHEY DM /N
I—3a v idIhe 220y FEEZENLDOHY
BTy PEND. B AVS LY FIE, 9km
DOEED< 7<BWEDITBWTKIZEMLZ AV N (5
wt% Hz0) 26 DfEFUEHIC L o> TlE2, T+
LY FEDALV MRS CallELMEN (Ansg) 7%
B A, K AL/SE P LY FiZ4km DFEED Y 7 <
FOIZBWTKIZEBAILZZ AV N (~3wt% H:0) 5
OFERSAEIC X > THE2N, ZOML Y FED AL
k2 51F% Ca il Z L\ (Angg—go) DFHRA AT
b. bbb, BE (EDh&EM) LEMEKEORLS
200X 7IWENITBVT, FhENRRSLIER A
FRSEF L CWwAd EEZ 55, KINBFK EIX, BEK
WY 7 PEER LA AR5 7% T FHBIEHIE K
WCELWEEMEICEN T 2 LEWEDD 5.

@
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