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Slip proEerties of serpentine under high fluid pressure and implication for slow
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Slow earthquakes occurred at subduction zone are distinct from regular earthquake
in terms of their slip behaviors (e.g., lde et al. 2007). We consider this difference to relate to
localized hydration reactions at the plate interface that influence the frictional properties. The
results of laboratory friction experiments indicate that, under high fluid pressure, simulated serpentine

faults tend to be unstable at elevated temperature close to dehydration, which are characterized by a
significantly slow rate of stress drop during instability. These properties are consistent with the
characteristics of subduction-related slow earthquakes, which exhibit a relatively long duration for

energy release.



Obara 2002, Brown €t al.

2009 Vp/Vs
Matsubara et al.
2009
Ito
and Obara 2006

Takahashi et al. 2011

<220MPa <200MPa
800

Dieterich 1981

Paterson 1965

H =0.46

MPa

Raleigh and

Pc=150MPa



Marone and Kilgore 1993

Pc=150M Pa
400 650
400
650
11

(1) Okazaki, K. and Katayama, |. 2015. Slow
gtick-dlip of antigorite serpentinite under
hydrothermal  conditions as a possible
mechanism for slow earthquakes. Geophysical
Research Letter, 42, 1099-1104, doi:10.1002/
2014GL062735.

(2) Kim, D., Katayama, 1., Wallis, S., Michibayashi,
K., Miyake, A. and Seto, Y. 2015. Deformation

microstructures of glaucophane and lawsonite in
experimentally deformed blueschists:
Implications for intermediate-depth intraplate
earthquakes. Journal of Geophysical Research,
120, 1229-1242, doi:10.1002/2014JB011528.

(3) 2014
, 43, 161-173,

Doi:10.2465/gkk.130918
(4) Azuma, S., Katayama, |. and Nakakuki, T. 2014.
Rheological decoupling a the Moho and

implication to Venusian tectonics. Scientific
Reports, 4, 4403, doi:10.1038/srep04403.

(5) Katayama, 1., lwata, M., Okazaki, K. and
Hirauchi, K. 2013. Slow earthquakes associated
with fault healing on a serpentinized plate

interface.  Scientific  Reports, 3, 1784,
doi:10.1038/srep01784.
(6) Hirauchi, K. and Katayama, 1. 2013.

Rheological contrast between serpentine species
and implications for dlab-mantle wedge
decoupling. Tectonophysics, 608, 545-551.

(7) Kim, D., Katayama, I., Michibayashi, K. and
Tsujimori, T. 2013. Deformation fabrics of
natural blueschists and implications for seismic
anisotropy in subducting oceanic crust. Physics
of the Earth and Planetary Interiors, 222, 8-21.

(8) Okazaki, K., Katayama, 1. and Noda, H. 2013.
Shear-induced permeability —anisotropy of
simulated serpentine gouges produced by
triaxial deformation experiments. Geophysical
Research Letter, 40, 1-5.

(9) Sawai, M., Katayama, [., Hamada, A., Maeda,
M. and Nakashima, S. 2013. Dehydration
kinetics of antigorite using in  situ
high-temperature infrared microspectroscopy.
Physics and Chemistry of Minerals, 40, 319-330.

(10) Okazaki, K., Katayama, I. and Takahashi, M.
2013. Effect of pore fluid pressure on the
frictional strength of antigorite serpentinite.
Tectonophysics, 583, 49-53.

(11) Kim, D., Katayama, 1., Michibayashi, K. and
Tsujimori, T. 2013. Rheological contrast
between glaucophane and lawsonite in naturally
deformed blueschist from Diablo Range,
California. Island Arc, 22, 63-73.

32

(1) I.__Katayama, Fluid pathway in deep
subduction zone and its implication to slow
earthquakes. 12" international workshop on
water dynamics (Sendai, Japan), 2015/3/9

(2) I. Katayama, T. Kubo, H. Sakuma, K. Kawai,
Can clay minerals account for the
non-asperity on the subducting plate



interface? American Geophysical Union, Fall
Meeting (Sanfrancisco, USA), 2014/12/18

(3) S. Azuma, . Katayama, Rheological structure
in Mars and its time evolution American
Geophysical Union, Fall Meeting
(Sanfrancisco, USA), 2014/12/19

(4) T. Kubo, 1. Katayama, Effect of temperature
on frictional behavior of smectite and illite:
Implication for the wupdip limit of
seismogenic zone along subduction thrust
American Geophysical Union, Fall Meeting
(Sanfrancisco, USA), 2014/12/19

(C) B
2014
2014/5/2
(©6)
2014
2014/5/2
™
2014
2014/4/29
®)
2014

2014/4/29

(9) L. Katayama, T. Kubo, Frictional healing of
clay minerals and possible cause of
non-asperity on the plate interface. Geofluid
3, Nature and Dynamics of Fluids in
Subduction Zones (Tokyo, Japan), 2014/3/3

(10) T. Kubo, I. Katayama, Effect of temperature
on frictional behavior of smectite and illite:
implication for the wupdip limit of
seismogenic zone along subduction thrust,
Geofluid 3, Nature and Dynamics of Fluids
in Subduction Zones (Tokyo, Japan),
2014/3/3

(11)S. Azuma, 1. Katayama, T. Nakakuki,
Absence of plate tectonics in Venus is
supported from deformation experiments and
numerical simulation. American Geophysical
Union, Fall Meeting (Sanfrancisco, USA),
2013/12/9

(12) H. Noda, K. Okazaki, [. Katayama,
Strengthening of synthetic  quartz-rich
sediments during time-dependent compaction
due to pressure solution-precipitation
compaction creep. American Geophysical
Union, Fall Meeting (Sanfrancisco, USA),
2013/12/12

s

2013/9/15
a4

2013
2013/5/20

(15) Kim Daeyeong o
Rheological behaviors of

subducting oceanic crust: Implications from
experimentally deformed blueschists 2013

2013/5/22

(16)
2013
2013/5/22

(17)

2013

2013/5/22
(18)
2013
2013/5/21

(19) I _Katayama, K. Okazaki, W. Tanikawa,
Water accumulation and pore pressure
build-up in mantle wedge due to permeability
barrier. American Geophysical Union, Fall
Meeting (Sanfrancisco, USA), 2012/12/9

(20) K. Okazaki, I. Katayama, H, Noda, M.
Takahashi,  Shear-induced  permeability
anisotropy of simulated serpentine gouge.
American Geophysical Union, Fall Meeting
(Sanfrancisco, USA), 2012/12/9

(21)S. Azuma, 1. Katayama, Missing plate
tectonics in Venus caused by rheological
contrast at Moho. American Geophysical
Union, Fall Meeting (Sanfrancisco, USA),
2012/12/9

(22) Y. Harada, 1. Katayama, Effects of fluid
pressures to the seismic velocity of crustal
rocks. American Geophysical Union, Fall
Meeting (Sanfrancisco, USA), 2012/12/9

(23) D. Kim, I. Katayama, K. Michibayashi,
Fabric analyses of experimentally deformed
blueschists: Implications for deformational
behaviors of sodic amphibole. American

Geophysical Union, Fall Meeting
(Sanfrancisco, USA), 2012/12/9
(24) 1. Katayama, K. Hirauchi, Serpentine

rheology and its significance on subduction

zone processes. Serpentine Days
(Porquerolles Island, France), 2012/9/5
(Invited)

(25) K. Okazaki, 1. Katayama, M. Takahashi,
Effect of pore fluid pressure on the frictional
behaviors of serpentinite. Gordon Research
Conference (Andovero, USA), 2012/8/20

(26)

2012/9/20
27)

2012

2012/5/24



(28)

2012
2012/5/22
(29)
2012
2012/5/20
(30)
2012/5/22
(31
2012
2012/5/22
(32)
2012
2012/5/21
0
o 0
o 0

2012

http://www.home.hiroshima-u.ac.jp/geoenvi/link/

katayamaG.html

o

Ikuo Katayama

10448235



