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Downhole experiments for in situ state and property assessment of seismogenic proces
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Various experiments were conducted in order to assess insitu state and property of
the seismogenic processes of subduction zone earthquakes. At Nankai Trough, insitu stresses were estimate
d through core measurements, resistivity-image logging, hydro-fracturing, vertical seismic profiling, etc.
, all of which show maximum horizontal compression parallel to the plate conversion. Borehole observatory
data suggest that the temperature at the mega-splay fault at 5000 m below sea floor is 130-150 degC.
At Japan Trtench, stress drop in the shallow portion was detected after the 3.11 Tohoku event. Insitu temp
erature monitoring at the fault zone revealed only +0.3degC increase, suggesting a very low friction (<0.1
) during the fault slip. These are consistent with a large slip inferred along the shallow fault zone.

CT



JFAST
2011

21 0.3

0.1
(Fulton et al., 2013)

Wang and Kinoshita, 2013

(IODP) TS DR ECERE
(NanTrOSEIZE) (EROTE: JL— MEREEHD)

G3=GCv-before
SRR

[ J 02

e T O /
BN AT /1\
O

(AEFEDBESNIIELALTIET) \5\’

-

G 1=Cv-after 1

s e :
# “wa V4663 Lin et al,

G1,0G2,03 (feX, /. BL5))) i

SDOLENBLFEH ’f S 2013

C0009
876.9 mbsf (m below
JFAST seafloor) 35
MPa 1533.9 mbsf

42MPa 55MPa (Ito et al.,
(1) 2013) 2

N155E
(Lin et al, 2010)

Shmin @MDT @LOT
SHmax 1x DITF 2e lto@EE+377)
[ Tsuii( B A1)

(2) 600 -
Vp,Vs

3
S
5]

Depth (mbsf)

(3) 1200 | . 2. C0009

Prism

1400 -

(Saffer et al,

% s 40 a5 s s e 2013 ).
Pressure (MPa)

1600
25

1) JFAST
C0002
ASR

1 Lin et al., 2013




Byrne et al., 2009 4
3000m C0009 9
(Saffer et
al., 2013)
3
Kano and Ito,
2011AGU
BSR
5 Kinoshita et
al., 2011
4200
3. (Lin et al., submitted g
) E
(7]
3
K/
2 §4ooo
m 100% =
3MPa (Kinoshita and 2
i o
Tobin, 2013) 4500°
5. BSR
11
3.11
Davis et al., 2013
100MPa X CT
()
4; 2010  CO0002
o 800-1000
\rrrT R V2 1= 7 DONET
- N T e
L - |
. N 5 900m 38 56 mW/m2
c ' D ‘ . ' (' 6; Kinoshita et al., 2013AGU)
' ' ‘ ' 5000m
3 130-150
C0009 .(rvcz:;‘;)l R Temperature (degC) Thermﬂ?ﬁ&rmsity
SonicScanner g '\# e ooae
S 200 fo .::- \
E i \
£ 40 ::i % \l%*{\
(Ito, 2010AGU) s -3’.} \\
S800 -
3 '}1 J 37.9 C@900m ;}\\‘\\
1000 \'\ \
o ",.. \ as_alheatflo:\
1200 1 1 1 1 L -56I um 1 il i
0810121416180 10 20 30 40 50 40 50 60 04 06
10 30w 6. C0002 900m
1




100
(2014),

, 63 265-270
Kinoshita, M., Tobin, H.J. (2013),
Interseismic stress accumulation at the locked
zone of Nanka Trough seismogenic fault off
Kii ~ Peninsula, Tectonophysics, 600C,
153-164. doi:10.1016/j.tecto.2013.03.015.
Fulton, PM., E. E. Brodsky, Y. Kano, J. Mori,
F. Chester, T. Ishikawa, R. N. Harris, W. Lin
N. Eguchi, S. Toczko, Expedition 343, 343T,
and KR13-08 Scientists 2013 Low
Coseismic Friction on the Tohoku-Oki Fault
Determined from Temperature Measurements,
Science 342, 1214 (2013) , doi:
10.1126/science. 1243641
Wang, K. and M. Kinoshita (2013) Dangers
of Being Thin and Weak, Science, 342,
1178-1180, doi: 10.1126/science.1246518.
[to, T., A. Funato, W. Lin, M-L., Doan, D.
Boultt, Y. Kano, H. Ito, D. Saffer, L. McNéeill,
T. Byrne, K. Moe (2013) Determination of
Stress State in Deep Subsea Formation by
Combination of Hydraulic Fracturing In-situ
Test and Core Analysis - A Case Study in the
|ODP Expedition 319-, J. Geophys. Res., 118,
1203-1215, doi:10.1029/ 2012JB009724.
Xue, L., H.-B. Li, E. E. Brodsky, Z.-Q. Xu, Y.
Kano, H. Wang, J. J. Mori, J-L. Si, J-L. P,
W. Zhang, G. Yang, Z.-M. Sun, and Y. Huang
(2013), Continuous Permeability
Measurements Record Hedling Inside the
Wenchuan Earthquake Fault Zone, Science,
340, 1555-1559, doi:
10.1126/science. 1237237
Lin, W., M. Conin, J.C. Moore, EM. Chester,
Y. Nakamura, J.J. Morim L. Anderson, E.E.
Brodsky, H.Eguchi, Expedition 343 Scientists
(2013), Stress date in the largest
displacement area of the 2011 Tohoku-Oki
earthquake, Science, 339, 687-690, doi:
10.1126/science.1229379.
Sugioka, H., T. Okamoto, T. Nakamura, Y.
Ishihara, A. Ito, K. Obana, M. Kinoshita, K.
Nakahigashi, M. Shinohara, and Y. Fukao
(2012), Tsunamigenic potential of the shallow
subduction plate boundary inferred from slow
seismic dip, Nature Geoscience, doi:
10.1038/NGEO1466.
Kimura, G, S. Hina, Y. Hamada, J. Kameda, T,
Tsuji, M. Kinoshita, and A. Yamaguchi (2012),
Runaway dip to the trench due to rupture of
highly pressurized megathrust beneath the
middle trench slope: The tsunamigenesis of
the 2011 Tohoku earthquake off the east coast

of northern Japan, Earth Planet. Sci. Lett.,
339-340, 32-45.

Kinoshita, M., G. F. Moore, and Y. N. Kido
(2011), Heat flow estimated from BSR and
IODP borehole data: Implication of recent
uplift/erosion of the imbricate thrust zone in
the Nankai Trough off Kumano, Geochem.
Geophys. Geosy+t, 12, QOAD18,
doi:10.1029/2011GC0036009.

Lin, W., S. Saito, Y. Sanada, Y. Yamamoto, Y.
Hashimoto, and T. Kanamatsu (2011),
Principal horizontal stress orientations prior
to the 2011 Mw 9.0 Tohoku-Oki, Japan,
earthquake in its source area, Geophys. Res.
Lett., 38, L 20309,
doi:10.1029/2011GL049744.

Lin, W., O. Tadai, T. Hirose, W. Tanikawa, M.
Takahashi, H. Mukoyoshi, and M. Kinoshita
(2011), Thermal conductivities under high
pressure in core samples from 10ODP
NanTroSEIZE drilling site C0001, Geochem.
Geophys. Geosyst., 12, QOAD14,
doi:10.1029/2010GC003449

Lin, W., E.-C. Yeh, J-H. Hung, B. Haimson,
and T. Hirono (2010), Localized rotation of
principal stress around faults and fractures
determined from borehole breakouts in hole B
of the Taiwan Chelungpu-fault Drilling
Project (TCDP), Tectonophysics, 482, 82-91.

Lin, W., et al. (2010), Present-day principal
horizontal stress orientations in the Kumano
forearc basin of the southwest Japan
subduction zone determined from |ODP
NanTroSEIZE drilling Site C0009, Geophys.
Res. Lett., 37(L13303).

133
Kinoshita, M, Sugihara, et a. (2013), Revised
temperature at the updip limit of locked
portion of Nankai megasplay, inferred from
IODP Site C0002 temperature observatory,
Abstract T33F-07 presented at 2013 Fall
Meeting, AGU, Moscone Center, San
Francisco, 9-13 Dec.

(2013), JFAST

2013 , 2013
10 8 , , (
)
(2013),
JFAST ,
2013 ,
, 2013 5 21 ( )

Kano, Y., and H. Ito (2011), Modeling of
Permeability Structure Using Pore Pressure
and Borehole Strain Monitoring, 2011 Fall
Meeting, AGU, Moscone Center, San
Francisco, 5-9 Dec.

[to, H. (2010), S-anisotropy and stress

direction-Results from logging at site CO009




of IODP expedition 319, NanTroSEIZE-,
2010 Fall Meeting, AGU, T13A-2166,
Moscone Center, San Francisco, 13-17 Dec.

http://www-solid.eps.s.u-tokyo.ac.jp/nantro~/

1 index.html
, 296p, 2009. 1)
KINOSHITA, Masataka
5
50225009
2
ITO, Hisao
) /)
)/ )
2013-105070 10356470
2013 05 17 _
LIN, Weiren
80371714
) / « )/ ITO, Takatoshi
) )
00184664
2012-081782
2012 03 30 (KANO, Yasuyuki)
30447940
. 3
() ARAKI, Eiichiro
2011-252902
2011 11 18 60359130

YAMAOKA, Koshun

70183118
) /
)
2009-295348
2009 12 25
) /
)

2009-295352
2009 12 25




