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Along the Nankai trough, southwestern Japan, large interplate thrust earthquakes, such as 1946 Nankai and 1944 Tonan
earthquakes, of magnitude 8 class have occurred repeatedly with recurrence intervals of 100-200 years [e.g., Ando, 1975]. R
cently, possibility of simultaneous rupture from Tokai to Hyuga-nada along the Nankai trough is suggested. Comparison in
the crustal structure and the earthquake activity between Hyuga-nada region and off Shikoku area is important to understar
segmentation and synchronization of seismic rupture of megathrust earthquakes along the Nankai trough. The seismic structu
survey and earthquake observations in Hyuga-nada were conducted from December 2008 to January 2009. We conducted seisl
structure surveys and earthquake observation off Shikoku Island from October 2009 to June 2010. This experiment is a part
"Research concerning Interaction Between the Tokai, Tonankai and Nankai Earthquakes” funded by Ministry of Education, Cul-
ture, Sports, Science and Technology, Japan. In October 2009, 180 ocean bottom seismographs (OBSs) were deployed by R
Kairei of Japan Agency for Marine-Earth Science and Technology (JAMSTEC) on three along-trough and four across-trough
profiles with 5 km intervals. In addition to these OBSs, 21 OBSs for long-term observations were deployed on the profiles with
about 20 km intervals. R/V Kairei conducted seismic surveys for crustal structure using the air gun array with a total volume
of 7800 cubic inches. The OBSs except for 21 OBSs for long-term observations were recovered by R/V Kaiyo of JAMSTEC in
January 2010. The OBSs for long-term observations were recovered in June 2010 by R/V Kaiyo. The data corrected by the OBS
were used for both seismic structure surveys and earthquake observations. The active seismic survey using the OBSs deploy
with 5 km interval indicates spatial heterogeneity in crustal structures that could not be imaged by previous seismic surveys [e.g
Takahashi et al., 2002]. The OBSs for long-term observations observed about 120 earthquakes not included in Japan Meteorolc
ical Agency (JMA) Earthquake Catalogue during the 9-month observations. In addition to the active seismic surveys, the seismi
records of the earthquakes obtained by the OBSs are used for crustal structure imaging.
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The relationship between velocity structure and the seismic coupling in the Hyuga-nad:

region, southwest Japan
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In Hyuga-nada region, the Philippine Sea (PHS) plate is subducting beneath the Eurasian (EU) plate (the southwest Japan a
along the Nankai trough at a rate of about 5 cm per year. In this region, microearthquake activity is very high. Big earthquakes
(M7 class) have occurred at intervals of about dozens of years, and so plate coupling varies dozens of kilometers specially. It |
important to understand seismic activity, stress field, and structure in such region in order to understand seismic cycle. Accordin
to the previous study of Uehira et al. (2007), there is a good correlation between the slip distribution at large earthquakes an
the angle between maximum principal axis and the plate boundary in northern part of Hyuga-nada region. We performed ex
traordinary seismic observations for 75 days from April to July 2006, for 73 days from April to July 2008, and for 77 days from
April to July 2009. About 25 pop-up type ocean-bottom seismometers were deployed above hypocentral region in Hyuga-nad
using Nagasaki-maru. And three data loggers were deployed on land in order to compensate a regular seismic network. We us
these data and permanent stations for this analysis. In order to obtain precise hypocenter distribution, focal mechanisms, anc
3D seismic velocity structure around the Hyuga-nada region, we used Double-Difference (DD) Tomography method developet
by Zhang and Thurber (2003). In northern part of Hyuga-nada, Vp/Vs ratio is high along the upper part of PHS slab, and this
layer is interpreted as the subducting oceanic crust. On the other hand, Vp/Vs ratio is about 1.73 in southern part of Hyuga-nad
and this is interpreted as the subducted Kyushu-Palau Ridge, old island arc, which is made by granitic rock. More over, there i
a difference of Poisson’s ratio at mantle wedge. This value is higB.8) in northern part of Hyuga-nada. The high Poisson’s
mantle wedge is suggesting that the zone probably corresponds to a serpentinized wedge mantle. This results is consistent w
weak plate coupling. In southern part of Hyuga-nada, Poisson’s ratio at mantle wedge is about 0.25. Uehira et al. (2007) wa
estimated that plate coupling is strong in southern part of Hyuga-nada, so, this result is consistent with this estimation.
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Preliminary results of logging-while-drilling, IODP Expedition 334, Costa Rica Seismo-

genesis Project (CRISP)
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Integrated Ocean Drilling Program (IODP) Expedition 334 is the first step in the Costa Rica Seismogenesis Project (CRISP)
designed to understand the processes that control nucleation and seismic rupture of large earthquakes at erosional subduct
zones. The scientific objectives of this expedition include constraining the architecture and evolution of the plate boundary
megathrust, the role of fluids, as well as the nature of the upper plate in a tectonically erosive margin along a drilling transec
at two slope sites. One of our goals is to obtain a comprehensive suite of geophysical logs at two sites using state-of-the-a
logging-while-drilling (LWD) technology. The principal objectives of the LWD program are to document in situ physical prop-
erties (natural gamma ray, density, neutron porosity, resistivity, and annular fluid pressure and temperature), stratigraphic ar
structural features, compaction state, and hydrological parameters. Electrical resistivity images will be used to determine fractur
orientations, to infer stress directions from borehole breakouts, and to orient core samples. We will present preliminary result:
from LWD measurements that were obtained during Expedition 334 from mid-March to mid-April 2011.
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Interpretation of 3D structure of the Splay Fault at the Nanaki Accretionary Wedge
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What controls the polarity change of decollement reflection along the Nankai Trough?
What controls the polarity change of decollement reflection along the Nankai Trough?
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LAORI, The Univ. of Tokyo

Understanding of the structure and physical properties of the decollement, which is a plate boundary fault in a subduction zone
is important to elucidate a mechanism of megathrust earthquake generation. Variation of reflection polarity, which is one of the
key natures of the decollement, appears to be closely related to fluid flow process in the subduction. In spite of previous seismi
reflection studies to show a locality of polarity change of the decollement reflection in the Nankai Trough, its general pattern
and causes are still controversial. In this study, we aim to figure out what controls the polarity change of decollement reflectior
along the entire Nankai Trough. We interpreted multichannel seismic reflection profiles that have been acquired in the Nanke
Trough margin by Japan Agency for Marine-Earth Science and Technology (JAMSTEC) since the year of 1997. We focus on
three features of the decollement reflection: regional distribution, polarity, and seismic stratigraphy.

We separated the Nankai subduction zone into "stable sliding” and "stick slip” zones, based on location of the decollement
step-down to the subducting oceanic crust. According to the reflection polarity (i.e., normal or reverse) of the decollement, we
divided the entire Nankai subduction zone into 5 different regions along Trough. Assuming that the reflection polarity is closely
related to incoming sediments, we could recognize 5 different cases in relationship between the decollement reflection polarit
and seismic facies. (1) Reverse polarity on the Top of Turbidites, (2)Normal polarity on the Volcanic Ash layer with the Tur-
bidites below, (3)Reverse polarity in the Hemipelagic Mud, (4)Normal polarity on the Kumano Basin, (5)Reverse polarity on
the Volcanic Ash with the Hemipelagic mud below. Bedding planes of turbidites shows reverse polarity. It suggest that bedding
planes may be used as fluid paths. When the decollement is developed within hemipelagic muddy sediments, it shows rever
polarity. In case of kumano Basin, whole sediments subduct under the accreation prism. The case of off Shiono, and east side
Kumano basin, there are not turbidites and only Vocanic Ash layer and Hemipelagic Mud below. For the dehydrate -smectite tc
illite- in Hemipelagic Mud, on the vocanic Ash layer with high porosity, the decollement may be easily formed.

Keywords: decollement, polarity, Nankai Trough
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Performance evaluation of the borehole volume strainmeter installed in Nankai Trough
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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‘?"..
SSS035-P15 o0:0ooooooooog Oood:50 250 14:00-16:30

CFR-PEEKD 0 00O0O0DO0O0O0OOOOOXOCTOUOOOOOODODOOOO
X-ray CT-based hydrogeological core analysis with CFR-PEEK core holder
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Clarifying hydraulic properties in the Earth’s crust is required to understand crustal fluid migration, heat and material transport
by the fluid, and accompanying water-rock interactions. For this purpose, we have studied an X-ray CT-based numerical methc
to analyze fracture flows within core samples at in-situ stress conditions. However, a recent study revealed that it was difficul
to be characterized by using commercially available core holders, because noise in CT value was not negligible due to relativel
high X-ray attenuation. In this paper, we show a new core holder, and some numerical results of fracture flow analyses for :
granite sample under confining pressure. We have developed a core holder whose main body is made of a carbon fiber-reinforc
PEEK (CFR PEEK), because of the low density of 1.44 g/cc and the high tensile strength of 236 MPa. The main body of the
current core holder was designed for 2-inch core samples, and had the wall thickness of 12 mm. A pressure test demonstrat
the core holder could be used at confining pressures 80 MPa. A medical X-ray CT scan for a granite sample having a
saw-cut fracture demonstrated the detection limit of fracture aperture was smaller than 30 microns even with the core holde
Based on a medical X-ray CT scan at 3-10 MPa with the core holder, it was possible to analyze single-phase flow within a granit
sample having a tension fracture. The results demonstrated that fracture aperture and resulting permeability distributions withi
the sample could be measured, and that hydraulic properties of the sample could be evaluated using the permeability distributio
by using the X-ray CT-based numerical analysis, without any direct experiments on permeability.

00o00D:0000,X0CT,CFR-PEEKD 0 OD0ODO,00,0000000,000
Keywords: Core Analysis, X-ray CT, CFR-PEEK core holder, Confining pressure, Fracture flow, Permeability
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Structures of mud volcanoes and distribution of methane hydrate in the Kumano Trougt

using pseudo 3-D seismic processing
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A mud volcano is formed by unconsolidated mud eruption on the earth’s surface or the seafloor, and caused by mud diapirisr
that migrated sediment, fluid, and gas from deep formation. Especially in a deepsea, it is thought that dissociation of methan
hydrate near the seafloor promotes diapiric movement and growth of a mud volcano.

The Kumano Trough is one of the forearc basins of the Nankai Trough subduction zone. More than 10 mud volcanoes hav:
been found in the trough floor from previous dives and side-scan sonar surveys. Kumano Knoll 3 (KK3) is one of the mud
volcanoes developed in the central part of the Kumano Trough. Previous two-dimensional seismic reflection surveys reveale
a pile of 'umbrella structures’ beneath the KK3. However, it is not clear that whether this structure was caused by injection of
wet-sediments as sills or formations of mud volcanoes by multiple eruptions. Moreover, seismic profiles clearly show methane
hydrate BSRs are widely distributed in the trough. In contrast, BSR is discontinuous beneath KK3 suggesting relationships be
tween mud volcano activity and methane hydrate formation.

We conducted pseudo three-dimensional seismic experiment around the KK3 using R/V Tansei-maru on KT-06-19 cruise
and acquired 82 seismic profiles that have about 6 km long lines trending NE-SW in a dense grid with basically 50 m apart
during the survey. Data were obtained using consecutively seismic source a Gl gun (G250 inch3+1105 inch3) every 50 m. Th
seismic acquisition systems consist of a 1200 m long streamer cable of 48 channels and 5 compass birds to get precise positic
of each CMP. We integrated two-dimensional seismic reflection survey data into three-dimensional seismic profiles by using o
corrected position data. In this study, we discuss the formation history and the relationship between the mud volcano and BSK
from three-dimensional precise internal structure of KK3.

00o000O:000,00000,0000000,000000000 BSR
Keywords: mud volcano, Kumano Trough, seismic reflection survey, methane hydrate BSR
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Studies on formation mechanism and source depth of mud volcanoes by using of drilling

cores in the Kumano Trough
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Submarine mud volcanoes are formed as conical mounds composed of erupted unconsolidated or partially consolidated se
ments from mud diapirs which are induced by high pore-fluid pressure and buoyancy developed in the deep underground. Most «
them were discovered around subduction zones. Mud diapir that brings deep underground materials to seafloor has an importe
role for material circulations in subduction zones. Moreover, methane seepages at mound summits are suggested by existen
of chemosynthetic biological communities, and accumulation of methane hydrate is expected from core samples and seism
reflection studies. Therefore, mud volcano is also significant in terms of global warming and energy resource.

In order to understand material circulations by mud volcanoes, information about formation mechanism, source layer and it
depth is important. In addition, despite mud diapir is generally regarded as rising phenomenon by buoyancy and abnormal hig
pore pressure, those physical properties are not well investigated. In this study, we discuss the formation mechanism and sour
depth of mud diapir by using of samples derived form mud volcanoes.

We obtained drilling samples from two sites at the summit of the mud volcano in the Kumano Trough, during CK09-01 using
Deep-Sea Drilling Vessel CHIKYU, in March, 2009. Those sites are near the central part of the vent of the mud volcano.

To understand formation process of mud volcano, anisotropy of magnetic susceptibility, vitrinite reflectance, density, geolog-
ical description of breccia are conducted. Anisotropy of magnetic susceptibility shows particle arrangement within samples tc
understand sedimentation and deformation fabrics. While muddy sediments usually exhibit the ellipsoidal body characterize
by oblate shape, the samples from the mud volcano show prolate shape rather than oblate shape. Moreover, long axis of t
ellipsoidal body shows mostly vertical direction. Therefore, we expected that the drilling site is influenced by vertical material
flow.

Porosity of the matrix from the mud volcano is almost constant around 50%. In contrast, the porosity from deposits of the nor-
mal basin sediment decreases with the depth and show larger values than those of the mud volcano within 20 m below seafloc
Constant value of porosity of mud volcanoes indicates recent eruption without gravitational compaction. On the other hand, the
porosity of breccias shows 20-40 %. These values are smaller than those of the surface basin sediment and the matrix of the m
volcano.

Finally, the measured reflectance of vitrinites included in breccias derived from one formation under the seafloor and the ag
estimated by previous studies give us absolute maximum temperature of breccias. We calculated the depth of one formation |
using the value of temperature and the geothermal gradient of this area before mud diapir brought in the formation as breccia
The depth is about 1900 meters under the seafloor. We expect that the source depth of the mud volcano is more depth than 19
meters depth.

gooob:o0bbo,0bbboboo,0ub, 0o, b0, boooooooo
Keywords: mud volcano, mud diapir, accretionary prism, pore fluid pressure, Anisotropy of magnetic susceptibility, vitrinite
reflectance
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Heat flow estimated from BSR and IODP borehole data: Implication of recent uplifting

of the imbricate thrust zone in the
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New heat flow values were determined in the Nankai Trough forearc slope region of Kii Peninsula from the BSR identified in
the 3-D seismic data volume and the thermal conductivity data measured on core samples obtained nearby during IODP Exp
ditions 315/316. High-resolution images in the shallower portion enabled detection of BSRs in the forearc slope. Comparison o
P-wave velocities at drilled sites C0001/ C0004/C0006 and the interval velocity model constrains the uncertainty in BSR deptt
to <25m and error in heat flow by 5%. Thermal conductivity values were inferred from Vp-K relationship obtained in nearby
borehole data, which would involve error of 0.1 W/m/K, or 10 % in terms of heat flow.

BSRs were identified only in the Imbricate Thrust Zone (ITZ) and no BSRs are visible either around the mega-splay fault or in
the toe of the accretionary prism. Within the ITZ, the BSR near the axis of anticlines is significantly shallower than those in the
adjacent slope zones. We designate the shallow BSR below the ridge axes 'Anticlinal High Value Zone (AHZ)’, and designate
other BSR 'Basal Low-value Zone (BLZ)'.

BSR-derived heat flow in the BLZ (60-70 mW/m?2) is consistent with the general heat flow trend, which gradually decreases
landward, from 120-140 mW/m2 in the Shikoku Basin to "55 mW/m2 in the Kumano Forearc Basin. Locally, it is lower than
values obtained from probe measurements on the forearc slope region (60-90 mW/mz2), and is higher than ones obtained at IOL
drill sites nearby (47-55 mW/m2). These differences may be caused by the erosion or deposition of slope sediments. The anom
lously shallow BSR in the BLZ produces an apparent high heat flow anomaly of 70-90 mW/m2, and a significant discontinuity
is identified across the thrust fault complex. The most likely cause is the transient effect of thrust faulting followed by uplift
and subsidence, then by the erosion and sedimentation. A one-dimensional time-dependent numerical model confirms that t
relaxation time for the BSR depth to be reequilibrated from such a disturbance is 10-100 kyr.

The age of the accretionary prism and overlying sediment would be “"1Ma or older, as inferred from the ages obtained a
mega-splay (Sites C0004/C0008) and at frontal region (Site C0007). Three ridges in the ITZ have been uplifted since "1 Ma
Thus the thermal regime and the BSR depth in the AHZ have not yet equilibrated after the uplift due to faulting, resulting in an
anomalously shallow BSR depth and higher heat flow. We propose that the anomalously shallow BSR in the AHZ and the BSF
discontinuity across these fault zones are caused by thrust faulting activities since "1 Ma, followed by uplift and erosion.
Keywords: heat flow, BSR, methane hydrate, NantroSEIZE, thrust fault
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Determination of three-dimensional stress orientation in the accretionary prism in Nanka

Subduction Zone, Japan by ASR
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Stress state analyses at the subduction input site, Site C0012, Nankai Subduction Zon
using anelastic strain recovery
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Three-dimensional stress orientation and their stress magnitudes in the basement basalt and overlying sediments at subduct
input site, IODP Site C0012 was examined using anelastic strain recovery (ASR) analyses. The ASR results in the sedimental
sequence indicate the maximum principal stress axes were nearly vertical. The stress magnitudes of Sigma 2 and 3 are very clc
indicating that stress states in the sedimentary sequence are state at rest. On the other hand, ASR results in the basement b:
show that the maximum principal stress axis was nearly horizontal and oriented NE-SW, almost parallel (or slightly oblique) to
the trench axis. The minimum principal stress axis plunges steeply SE. The stress state of the basement basalts suggests str
slip or thrust (reverse fault) regimes, which is very different from state at rest condition, theoretic stress condition on the ocear
floor far from subduction zone. The basement basalt in the subduction input at Site C0012 has been experienced trench-paral
shortening. The stress orientation in the basements basalt is consistent with the focal mechanism of the earthquakes occurred
vicinity. The estimated stress magnitude shows small variation between each principal stress, implied that direction of principa
stress could be rotated easily in association with tectonic-induced local stress variation. Such stress orientation in the baseme
basalt therefore apparently formed due to hinge extension on the bending Philippine Sea Plate associated with subduction.

OO0O00D0:NanTroSEIZE, ASRD O, 00000000
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of Nankai subduction zone
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Frictional response of sediments to earthquake ruptures: Insight from friction experiment:

on samples from NantroSEIZE
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In order to evaluate the frictional response of sediments against rapid sliding associated with rupture propagation along fault
in the accretionary prism, we have conducted friction experiments on clay-rich sediments from IODP Expedition 316, Nankai
Trough. Recent high-velocity friction experiments demonstrated that frictional resistance of simulated faults increases rapidly a
the onset of sliding of over slip distance of more than several centimeters (the initial frictional barrier), that is followed by pro-
longed slip-weakening (e.g. Sone & Shimamoto, 2009). The sediments from the Nankai trough also exhibit similar mechanica
behaviors at slip velocity of 1.3 m/s and normal stress of 1.0 MPa. In this study special attention is paid to the initial frictional
barrier at the onset of rapid sliding, as it may be a significant factor controlling how earthquake ruptures propagate from the dept
into the shallow accretionary prisms.

In the experiments, we slid a simulated fault gouge at a constant slip rate of 0.1 mm/s and then suddenly increase slip rat
to 1.3 m/s with different acceleration of from 0.13 to 13 m/s™2. In all runs, friction coefficient is 0.6-0.7 at slip rate of 0.1 m/s
and then increases by 2-10% over distance of several centimeters as a fault starts accelerate. Amplitude of the initial friction
barrier and hardening distance seem to depend on acceleration. When a simulated fault overcomes the initial barrier, frictio
coefficient gradually decreases with slip toward the steady-state value of 0.170.2. In order to evaluate whether the initial barrie
can affect rupture propagation, we estimate a ratio of the frictional work consumed on fault during the initial hardening stage to
the frictional work during the slip weakening. The ratio is about "0.01 at acceleration of 0.13 m/s"2, but tends to increase with
acceleration to 0.1 at 13 m/s"2. The result suggests that as the rupture speed increases, the effect of initial frictional barrier at tt
onset of rapid faulting could not be negligible; large initial barrier may arrest the rupture propagation. The effect of initial barrier
must be incorporated into the analysis of earthquake rupture propagation in subduction zones.

Keywords: fault, friction, NantroSEIZE, Expedition 316, earthquake
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Progressive change of Clay microstructure during burial consolidation
Progressive change of Clay microstructure during burial consolidation

oo ooog
Kiichiro Kawamura*

lopooo
IKiichiro Kawamura

Progressive change of microfabrics of deep-sea sediments during early diagenesis was analyzed using two drill cores collect
from the Sites U1305 and U1306 of the Integrated Ocean Drilling Program Expedition 303 in the Labrador Sea in the northwes
Atlantic Ocean. Microfabrics were analyzed by scanning electron microscope and micro X-ray @GT CIR- Different mi-
crofabrics in three layers were distinguished in both cores: Surface layer-1 with general void afipsubjacent layer-2 with
void ratio 2.5 ? 1.5, and deep layer-3 with void ratiol.5. Microfabrics of the sediments changes downward (toward deeper
part), as well as magnetic susceptibility anisotropy. Microfabrics in the surface layer-1 is non-directional and characterized by
the presence of many macropores larger thap 1 in diameter. Clay platelets in this layer are linked to each other with edge-
to-edge or high-angle edge-to-face (EF) contact. In the underlying layer-2, contact relations of clay platelets change to low angl
EF type. Coarse siliciclastic fractions of this layer show horizontal preferred orientation, most probably due to overloading. Sizes
of macropores decrease to sevgram in diameter. In the lowest layer-3, clay platelets take horizontal preferred orientation to
form shaly texture, according to further compaction. In conclusion, it can be said that the microfabrics of deep-sea sediments we
quickly evolved to take horizontal, parallel preferred orientation by burial compaction, as far as concerned the sediments of the
Labrador Sea floor. Furthermore, | will show an example of microfabrics around Japan.

0 00O 0O 0: Scanning Electron Microscope, X-ray CT, Anisotropy of Magnetic Susceptibility, Freeze-Dry, Thin section
Keywords: Scanning Electron Microscope, X-ray CT, Anisotropy of Magnetic Susceptibility, Freeze-Dry, Thin section
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Seismic surveys along Nankai trough have revealed that the out-of sequence thrusts (OSTs) are commonly developed with
the accretionary wedge branching from seismogenic subduction plate boundaries. The OSTs are also recognized in on-land &
cretionary complexes as large thrust faults cutting paleo-thermal structures. The Nobeoka fault is one of the OSTs recognized
on-land accretionary complex, the Shimato Belt, Kyusyu. The fault bounds the northern and the southern Shiamnto Belt and th
gap in paleo-thermal temperature is up to 70 degree C.

The Nobeoka thrust strikes almost EW at coastline close to Nobeoka city. The Cretaceous Makimine formation and Paleo
gene Kitagawa formation are located at the hanging wall of the fault, comprising mainly of pelitic schist. The footwall of the fault
is the Paleogene Hyuga formation composed mainly of shale. A lot of micro-faults are well developed just below the thrust for a
few hundred meters to the south. Those micro faults are considered to be related to the Nobeoka thurst because slip direction a
sense of the micro-fault is consistent with that of the Nobeoka thrust. The micro-faults are commonly accompanied with mineral
veins of quartz and ankerite. Yamaguchi et al. (2010) suggested that the differences of mineral veins are possibly related to tt
seismic cycle.

In this study, we conducted stress inversion analysis for the micro-faults to examine the change in stress, which might be
related to the seismic cycle.

We divided the micro-fault into two as a micro-fault with quartz vein and that with ankerite veins. From the micro-fault, we
obtained the slip direction from slicken lines and slip sense by slicken steps. We used HIM (hough inversion method) by Yamaji
et al. (2006) to estimate the stress for each. The stress ratio (F) is expressed as (sigma2 - sigma3) / (sigam1 ? sigma 3).

Two stress orientations and three stress orientations are observed in the results for ankerite veins and quartz veins, r
spectively. For ankerite veins, SE oriented and relatively higher dipping sigma3 with axial extension of F and SE oriented anc
relatively lower dipping sigmal with axial compression are identified. For quartz veins, SE oriented and relatively higher dipping
sigma3 with axial extension, NE oriented and almost horizontal sigmal with triaxial stress ratio, and NW oriented and lower
dipping sigmal with axial compression are observed. After examination to detect reasonable stresses from them, we concluds
that the NW-SE oriented and lower dipping sigmal with axial compression is the most adequate stress for ankerite and quar
veins.

In comparison between the two stresses for ankerite veins and quartz veins, the angle of sigmal is relatively higher in quart
veins and the stress ratio is also larger for quartz veins. Those differences between them are pretty well consistent with the d
namic Coulomb model suggested by Wang and Hu (2006). The model predicts that the stress within accretionary wedge can |
change with seismic cycle, horizontal sigmal with axial compression at the co-seismic slip and relatively higher dipping sigmal
with relatively triaxial stress in inter-seimsic period.

The result from the study can be explained by the dynamic Coulomb wedge model.

gooob:oboooogooooboooo,bbbooo,bbbboo,bbbbboooob,O0UO
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