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The possibility of rapid and huge magma accumulation in the crust from dynamical point of
view

*BEA S B SFE

*Shiori Fujita1, Hiroshi Shimizu?

1N KFERZ IR RHIRRERZER, 2. UNKZXFRIEBEZHERMNERE X LRAREE Y5 —
1.Department of Earth and Planetary Sciences, Graduate School of Sciences, Kyushu University,
2.Institute of Seismology and Volcanology, Faculty of Sciences, Kyushu University

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,

©2016. Japan Geoscience Union. A1l Right Reserved. - SVC49-11 -



SVC49-11

F—D—R BABA. VOVER R OFH. BH. LTS

BB ERNAES 20165 XS

Keywords: large volcanic eruption, magma accumulation, crust, strain, stress, caldera

Rapidly accumulated
magma volume
by Druitt et al. (2012)
I
#

108 | & Spherical magma chamber

1 |

c <-5km

g 1074 | —+10km -
® +-15km

L

S --20km

K= -5

S 10 ~+25km

£

g

A 6 P—-
%z 10

©

=

1077

108

| b. Spheroid-shaped sill

0.01 0.1 1 10

0.01

0.1

1

Accumulated volume to magma chamber (km3)

©2016. Japan Geoscience Union. A1l Right Reserved.

- SVC49-11 -

10

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).



