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ARSI TExperimental study on evolution of arc basaltic magma chamber: Case study on
Mivakejima volcano] &tREL. EIlKILD~ 7V~ {HF@#Z2HFET -0 =ZFEE5KUICEB L, v/~
R OENZONWTERSE A TR - KILFOEE L L O LD TH S, AimsUILLTIZdh~ 2% M
DDEMNHIK->TWD,

% 1 3 [Introduction] TiX., ZEEHXKILUOBWEDOIELZ L E2a—T 5 & & Hiz, BilkLo—
Bl L CTEAFRMICIIIET 2 EZEEZRITWD, ZEE AL, BF 1 TEBICBWTHEZIZE kY
MR U RFIZ Ol 100 4R Tldds K2 20 F 6 E 1T K A M 0 I L TR 72, J b A VWEE) Tdh 5 AD2000
FEM TR, EHEDRIZEAEEHTWRWNCE2 2D LT IAT INEHR LT, 2, ZE&T0D
~ T PHER N D REDOY 7w BAERE L THEEFRICEALZZZD THY | v~ 7 < iERICEK
R G2EEZLND, LN T, S%IFI=ZEEKIUNBEIT 100 -/l &R U XD 72iF#h %29
HERETHZ ENTE W, FKILDO~ 7~ e R ORI R BR LS % OIFE 2 T+ 5 2 &
. AAFEE & BRI BIEET EIECTH 5,

% 2 2 [Magma plumbing system in Ofunato stage of Miyakejima volcano| Tix. =&KX
DA 1 HER T b R0 LA 2 LT 72 KA H (7000-10000 4E57) (5 H L, B
AJFEE AW EEREERN O~ I~ BEVOREAZEFHRL, BE - JE/H - ~F~HOKOESE
HeE LTz, RIMFHOEHMIL, ~ 7 <iRE OFHLO 72 WEEAMR « BEELZ o2 &b, Bl
RIBOY T REVDRLEN TH-TEEZ DL, FOY T ~HE VTR L% 150 MPa, 1100°C, A
b RN EKE Swt. % AR o 7o, KT S OBER AV N EFEW O 1,0, CO, & b FEBREE R 2 R
5, ROOBNTZ~T7<BEVDOES R, =7 <DBKICREMTHoT2EEXD LIEE 6-8km (12
FIY L. Flt @ AD1983 4EMEf k> AD2000 AEME K INFIZ 35 1T 5 M A EhLINIC K - CTRAT S BB E R
DEES 8km) LHELWZ EnD, 2OV 7 ~<BEVITEE 1| HEMFTE LT 72 mTReMER S,

% 3 % [Evolution of magma plumbing system of Miyakejima volcano] Ti. KIF RIS &
ITDOWEKE TO~ 7 <G ROEITK L, B2 78 A0 725 I S < Eima ik~ 7, FEE
(2500-4000 #E-H17) DZE LA IX, KA HY) & —#o kL2 RaZed, BERE H) S K o~
T inbitmm b L CTER SRE L, £ DOfbansr b4 % MELTS (Ghiorso and Sack, 1995) Z HIv T
Wolo, SR LIRSS N Ly RRFHEZIISEZHHTE 201, B~ vBEY THAT A%
PEDRE S IMED T LA IR O 5, BEEBIE Tl SN EHE SN HAHES 2-3kn I2H H iR
W 7 EVIX S EEORLRROIGENCET 2 BTN D bHEER KR SND, “EEAkLO
1 TEMOE Y 2 A LR D RS & 2500 R L 0 VO (lowK FL> R) EZh
E0H LOEHY) (high-K R Lo R) BAREAICHED B IRRIZIX BT E 5, AFRE TIEEHE ORERIZH
722 2500 4FRTO T EEKIZHE B U CHHA L, ERTORIBRIIEK Th HEEIEA 2 ) 7 212 \Z5L#
L7z ZOA2 ) T high-K b L RIZIEWHRZFDL ., Z O kNG &4 L 7o TNT MR
Y, =< MIERD lowK 205 highK v~ 7~ ([C@ &bV BIEICHE W EE X BND, 2500 4EFTD
VTSRS T, @ 1 FERM TRROEHE (.37 kn®) THY ., FHIUTEILVT T E2BR LT-, WL
T TR K T 5 AD2000 MK &N T A K 2 & HICFE L < BIAfgE 3 5 2 & 23, fEko =F &KX
L OTEE) T RN AN D,

% 4% [Water content of arc basalt magma based on Ca—Na partition between plagioclase and
melt] TiX, & 2 ETITONTERFERLG, VXX AHEOREAPHET2EREZH#ME L, Bl
LREIHH TE HRHEA- AV MO Ca/Na BRI A W o o T Bk EFH A RE Lz, #
FPH A BN LEa L RE LIGE . B OEKERF LA WHBMEZ >, ZOEKEHZHW,
WAL B A - FEINCET 5~ 7 <iRE OO BN ZRA T3 LIEKFTO~ 7~ DG KEEZHEE LT,
ZORER. k7 ay b IO LR EITHICKICE R, T_C 3wt WL EOKEEATHNDZ b
Mmolz, v 7 ~<EHEO B FmoZlbzs s &, kb7 my hTEHENFRCRE VD, A5
TRDODOLNTZEKREOBBEBYIEANL MIOBEHATES EIRET D E, KiL7 vy N FTIRAIAAT
AZTHEEO O NHML, REDITPERTDHLEEZDILNTES,

%5  FSCE R IX, RIS 2000 57 & 563 300 35 % 13 DEHT 57, & L <IFHEIL 800 35% 1M LT E a0,
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In order to study long term evolution of magma plumbing system of arc volcanoes,
Miyakejima volcano, which is an active basaltic volcano, was chosen. Ofunto scoria (OFS),
which erupted in Ofunato Stage (4000-10000 yBP), was studied experimentally and it was
found that optimum P, T conditions of crystallization and H2O content in melt were ~150
MPa and ~1100°C and ~3wt.%, respectively. In Ofunato Stage, magma plumbing system of
Miyakejima volcano was simple having a single magma chamber at 6-8 km depth. It is found
that Tsubota andesites (Tsubota Stage: 2500-4000 yBP) can be derived from Ofunato basalts
by MELTS calculations, provided that H,O content in magma was small. Judging from the
low water content, depth of the magma chamber for Tsubota andesites may be very shallow
(<1 kbar). Injection of basalt magma (represented by Togahama scoria) may possibly
triggered Hatchodaira plinian eruption (2500 yBP) by vesiculation of partially solidified
shallower magma chamber (Tsubota andesite) and deeper basaltic magma chamber. In Oyama
Stage (2500 yBP to AD1154) and the Shinmio Stage (from AD1469 to present) two levels of
magma chambers (2-3km and 8 km depth) were active beneath Miyakejima volcano.

In order to estimate water content in arc basalts, we proposed a simple plagioclase
hygrometer. Water content in pre-eruptive basaltic magma in Northeast Japan arc and lzu arc
were estimated using the simple hygrometer. We chose geochemical data sets of relatively
primitive basaltic rocks from 16 basaltic arc volcanoes, which include both frontal-arc
volcanoes and rear-arc volcanoes. In all volcanoes studied, estimated H>O content of basaltic
magma is at least 3 wt.% H>O or higher. Many volcanoes located on the volcanic front show
about 5 wt.% H>0O in magma whereas those from a rear-arc side are slightly lower in H,O
content.

%+ FSCEE L. AN 2000 G5 L 5830 300 EA LT ORMT 22, b L<IEZIC 800 #E& 1R LT 230,
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