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We have elucidated depth variations in the stress field associated with the 2007 Noto Hanto, Japan, earthquake by stress ten
inversion using high-quality aftershock data obtained by a dense seismic network. Aftershocks that occurred above 4 km in dept
indicated a strike-slip stress regime. By contrast, aftershocks in deeper parts indicated a thrust faulting stress regime. This def
variation in the stress regime correlates well with that in the slip direction derived from a finite source model using geodetic
data. Furthermore, the maximum principal stress (S1) axis was stably oriented approximately W20N down to the depth of the
mainshock hypocenter, largely in agreement with the regional stress field, but, below that depth, the S1 axis had no definit
orientation, indicating horizontally isotropic stress. One likely cause of these drastic changes in the stress regime with depth i
the buoyant force of a fluid reservoir localized beneath the seismogenic zone.



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
SCG061-02 0 0:302 O00:50 250 16:45-17:00

Jododofdgooodooooooogooooogooooognd _
Comparison between the seismologically determined stress and the geologically dete

mined slip direction along an active

oooo.ooooYLooootLooohoooo?%oooo3doooos
Satoshi Tonai*, Norio Shigematsy Kazutoshi ImanisHi, Takashi Azum&, Kazuo Mizoguchi, Tomoyuki Ohtani, Ryosuke
Kutsuna

l0opoooOo000,?000000000000,30000000
LGeological Survey of Japan, AISTCRIEPI,3Gifu University

obooobooooboooobooooobooooboobooobooooobooooboboooboboooboooaon
ooooooooooooboooooooooooooboOoOooooooooDbooOooooE1OMbOOOoOonon
boooooooboboboooooobooboboboooobooooboboboboooooboOobobooooon
gooooo0oooooooooooOoooDooooooooobDo0oogooDUooD 24mbooooOooooOo0O
goocooboobooooboobooooobooboooooboboboobooboooooboobooooboobooDbOoo
O000000oooooo0oOoO 20030 10000 20100 1000000000 ODDODOOOO 22000000
00000000000 OMichael, 1984000 00000000000QCCOOOMWO00O000ODOOOODOODODOO
boocooooobobobooooooobobobobooooboooobobobobooobooboOobOobOoboon
boooboobobobooooooooboboboooooooobooboboboooooooboOoboboboooon
gooOoopooogoOoo 30oooooooogoooooogoooo0ooooUoDooOoDooOooDo
cooooooboooooooOoooo0oooboo0ooooooooooooDoOoOoD sOoDooDOoOoDoOoOobooOoO
oooooooooooobobOooOooooo4000000000000DOODOO 20000000000 SSMOO00O
OO0010000000000000D0 100mOOOCO0OO0OOO 100000000 00DOO0OO0DOO0OODODODOO S8
oo0o00o000oo0ooooooOoO0oO00o0ooooobo00ooooooooOoO00DWoO0ooooooooooo
goooboooooboooooooboooobooooboobDobOoobDobb0obDobbOOoDoOooOoDbooo
goooooOoooooooooOooooooooooooooOoooDoo0bOOoDoo soUbboooooDooboOoO 2
gooooOQOQOOO0O000OO0O0U0UU0UUUUUU0U000DUODODUDOUOO GO)DODODODOOOOOOOOO 30
oo00O0O0oooOoO0oooOoOOoOoOoOoggoo (es-10o0mIfoooooooooooooooooooooooo
toboobooobooobooboooboobOoobO0obobOoembbO0boOooooOooboOoooOobooOoboOono
goooboooooboooooboooooboobooboobooboooDobooboobobobOobDoboboOoDUobO
goooooooboboooooooooboobobooobooooooboboboboobooboobDobOoboboobooo
obooooooobobobooooooobOobooooooooobOobobooboboooobobobobooooon
obooooobOoboobooooooobooboboboooooooOooboOobobobooobooooOoobOobonon
gbobooboboooboobooooboobooooobooon

goooopoooooOooooo0oOooooOoooOo0OooOoOoooOOCoO 2200000000000 0ODOOOO
gboboooogboobobobobobobobooooobboboboboboobobobobaoooooboboon
O000000000oooo0o0d H-neCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

goooo:goooo,0bog, 0o, gooboo,o0ooo,oon
Keywords: Atera fault, active fault, microearthquake, focal mechanism solution, stress tensor inversion, minor fault



Japan Geoscience Union Meeting 2011 Jd
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
I‘%‘Ei‘?"..
SCG061-03 00d:302 OoO:50 250 17:00-17:15

00000 @0000)00000D000000n0 _
Multi anisotropy observations in the vicinity Chelungpu fault near Dakeng, Taiwan
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The 1999 Chi- Chi earthquake (Mw=7.6) take place in Taichung, Central Taiwan. The high rupture velocity and displacement
record in northern part of Chelungpu fault. The total rupture length over 100 km and width large 35 km, the rupture propagatec
from south to north and the bending in the north end extend to East-West direction. The mainshock is pure thrust fault in the
south and thrust with strike-slip type in the north. After the contentious drilling to 2 km depth, TCDP Hole-A collected various
geophysical downhole measurements to determine the physical properties near the active fault. The Dipole Sonic logs (DSI) ar
Formation micro imagers (FMI) data are discussed, the velocity anisotropy amount and fast shear azimuth can be analyzed
DSl and the stress azimuth variation was displayed in image logs. The DSI result indicated the apparently anisotropy decreasir
with the depth, the significant low anisotropy is occurred near the fault zone. Comparison with both stress indicating logs, show:
that the most dislocation of azimuth in each log is close to the depth 1110 meters and consistence with the borehole breako

rotation. The rotation patterns are in agreement with each other cased by stress-induced anisotropy.
Keywords: DSI, Anisotropy, Stress roatation, Breakout, Chelungpu fault, FMI
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To determine the fault mechanism and seismogenic zone in NanKai Trough, NanTroSEIZE investigated 1.6 km (mbsf) risel
drilling in the central Kumano forearc basin to characterize the geophysical properties for future drilling through the megasthrusts
There were several downhole measurements run in this pilot drilling including image logs, caliper and comprehensive geophysi
cal logs sets. The borehole breakout and lack of the drilling induced tensile fractures in this reprocessing image logging indicate
the direction of the minimum horizontal compressive stress (Shmin), which show the consistent with the far-field stress direction
If the borehole breakout observation in the possible accretionary prism are representative the relationship with the rock strengt
and horizontal principal stresses, the different behaviors of borehole rock failure emphasize the variation of horizontal principa
stress ratio. In this paper, we constrain the possible magnitude and orientation of horizontal principal stress. The stress induce
shear wave anisotropy in Unit lll and breakout azimuth in Unit IV are suggested that the direction of SHMAX in this well parallel
to the direction of Philippine sea plate to Japan motion. Despite there is uncertainty of rock strength, the P-wave velocity profile
shows the less variation with the depth represent the change of rock strength in the small level. The lack of breakout and tensi
fractures in Unit 11l are attributed to the effective hoop stress acting on the borehole wall are less than the rock strength, whict
implied there are lower difference of horizontal principal stress. The higher differential horizontal principal stress in Unit IV
caused the presence of breakout as we observed in the resistivity image logs.

Keywords: NanTroSEIZE, FMI, Boorehole breakout, Rock strength, Effective stress
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Incremental fold test for stress tensor inversion based on fithess evaluation to fault-slij

data

o000 *0o0002,0000°8
Satoshi Tondi*, Katsushi Sat®, Juichiro Asht

lopo,20000,°00000000000
LAIST, 2Kyoto University,3AORI, the University of Tokyo

We present a method of incremental fold test for the paleostress inversion of fault-slip data obtained from folded sedimentan
rock, which provides not only the orientations of the three principal stress axes and the stress ratio, but also the relative timin
of folding and faulting. The method is based on the stepwise backtilting of strata that was tilted before, during, or after fault
activity. At each step, the rotated fault-slip data are analyzed by a stress inversion technique, based on the Hough transform. Tl
inversion technique calculates the degree of fitness of all possible stresses to the fault data and detects the optimal fitness. T
peak values of fithess are compared among the various backtilting steps to find the maximum value. The stress and the backti
ing step that yield the maximum fitness are selected as the optimal solution. To assess the validity of the method, we applied
to artificial fault-slip datasets generated with hypothetical histories of folding and faulting and with known paleostresses. The
proposed method succeeded in determining the supposed stresses and the relative ages of folding and faulting.
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Relation between formation of echelon faults and stress fields in rock mass-Simulatior
using MPS method-
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