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Strain localization in magma and its roles in volcanic eruptions

Okumura, Satoshi
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The explosivity of volcanic eruptions is controlled by magma vesiculation and
outgassing. The rate of outgassing that releases gas phase to the outside is enhanced by magma
deformation via the formation of bubble networks. In this study, we observed in-situ magma deformation
under high temperature and pressure condition using a synchrotron radiation X-ray imaging, and determined
the criterion for the onset of strain localization for vesicular rhyolite. Based on this result, we can
predict the change of outgassing rate during magma ascent. We also found that the formation and healing
of shear-localized zone in magma depend on magma temperature, pressure, and deformation rate.



SPring-8

wt%

100vol%

AE

SPring-8

AE

3-4x 10°

Okumura et al., 2013
EPSL

Okumura and Sasaki, 2014
Geology

Okumura et al., 2015 JGR



7
Satoshi  Okumura, Kentaro Uesugi,
Michihiko Nakamura, Osamu Sasaki,
Rheological transitions in
high-temperature volcanic fault zones,
Journal of Geophysical Research, 2015,
, In press
Satoshi  Okumura, Osamu  Sasaki,
Permeability reduction of fractured
rhyolite in volcanic conduits andits
control on eruption cyclicity, Geology,
, 42, 2014, 843 846
DOI: 10.1130/G35855.1
Satoshi Okumura, Naoto Hirano, Carbon
dioxide emission to Earth’ s surface
by deep-sea volcanism, Geology,
, 41, 2013, 1167 1170
D01:10.1130/G34620.1
Satoshi Okumura, Michihiko Nakamura,
Kentaro Uesugi, Tsukasa Nakano, Takuma
Fujioka, Coupled effect of magma
degassing and Rheology on silicic
volcanism, Earth Planetary Science
Letters, , 362, 2013, 163 170

X

25 2012 222
228

2014 2014
4 28 5 2
Satoshi Okumura, Michihiko Nakamura,
Kentaro Uesugi, Outgassing of silicic
magma through bubble and fracture
networks, San Francisco, USA, 2013
American Geophysical Union Fall

Meeting, December 9-13, 2013
(Invited).

Takahiro Miwa, Satoshi Okumura,
Takeshi Matsushima, Hiroshi Shimizu,
Asymmetric deformation structure of
lava spine in Unzen Volcano, Japan, San
Francisco, USA, 2013  American
Geophysical Union Fall Meeting,
December 9-13, 2013.

Satoshi Okumura, Michihiko Nakamura,
Shanaka de Silva, Osamu Sasaki,
Phenocryst fragmentation in
crystalline silicic magma during
explosive and effusive eruptions,
Kagoshima, Japan, IAVCEI 2013, 19-25
July 2013 (poster).

Satoshi Okumura, Michihiko Nakamura,
Kentaro Uesugi, In situ observation of
brittle fracturing of rhyolite magma
by X-ray radiography, Kagoshima, Japan,
IAVCEI 2013, 19-25 July 2013 (poster).

2013

2013 5 19 5 24
Satoshi Okumura, Michihiko Nakamura,
Kentaro Uesugi, Tsukasa Nakano,
Coupled effect of magma degassing and
rheology on silicic volcanism, Vienna,
Austria, European Geosciences Union
General Assembly 2012, 22 - 27 April
2012 (invited).




@
OKUMURA, Satoshi



