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Recent deployments of dense seismic networks enable us the broadband array analysis of surface waves such as the nc
correlation analysis (1-30 s), and the array analysis of teleseismic waveforms (30-100 s). As a result, we can reduce the influen
of crustal structure to the estimation of radial anisotropysf; < or > V gy) in the mantle. The dense seismic networks are
also useful for measuring phase velocities of surface waves as a function of azimuth. We can then estimate azimuthal anisotroj
in the mantle, whose spatial coverage and depth resolution are much higher than body-wave studies. Although the estimation
seismic anisotropy beneath Japan is essential for discussing the stress, deformation and flow related to the subduction process,
broadband phase velocities of surface waves and their azimuthal dependences have not been reported yet. We analyze broadk
surface waves recorded by Hi-net tiltmeters (two-component high-sensitivity accelerometer) for obtaining radial and azimutha
anisotropy beneath Japan.

The analysis is performed for each of 120 arrays, where an array is an aggregate of 5-10 stations within a circle with a radiu
of 50 km. For each array, we first measure average phase velocities of Rayleigh and Love waves (1) by applying the spatic
auto correlation method (Aki, 1957) to continuous records at periods of 3-20 s, and (2) by applying an array analysis method tc
teleseismic waveforms at periods of 30-100 s. Using these phase-velocity measurements, we estimate one-dimensional radia
anisotropic structure beneath each array. In addition, the azimuthal dependences of Rayleigh-wave phase velocities are estima
from teleseismic waveforms.

The preliminary results show the presence of radial anisotropy( > V sv) in the crust beneath southern part of southwest
Japan. Inthe uppermost mantle, the radial anisotrofiy > V sv) exists beneath entire regions expect for the coastal region
near the Pacific Ocean. The fastest direction of Rayleigh-wave phase velocity is east-west at a period of 35 s where the wa
has sensitivity to depths of about 30-70 km. The direction becomes north-south at a period of 75 s where the sensitivity exist
at depths of about 70-150 km. Along the Itoigawa-Shizuoka tectonic line (ISTL), the direction is south-north at a period of 35
s, whereas the direction becomes east-west at a period of 75 s. In the western part of Hokkaido and eastern part of Tohoku, t
direction is north-south at both 35 and 75 s.

For interpreting these results, we need to consider tectonics beneath Japan such as (1) the flow in the mantle due to subduct
of the Pacific and Philippine Sea plates, (2) the paleo deformation frozen in the subducting plates, and (3) the east-west compre
sion around the Hidaka Collision Zone and the ISTL. We will examine the uncertainty of estimated anisotropy, and will discuss
the origin of anisotropy after comparing our results with previous results obtained by surface-wave tomography (Yoshizawa e
al., 2010), S-wave splitting analysis (e.g., Nakajima and Hasegawa, 2004) and P-wave tomography (Ishise et al., 2005, 2008).

gogoob:obo,0o0,b0dg,bbob,o0oboboo
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ide-angle OBS velocity structure and gravity modeling along the SAHKE transect,
lower North Island, New Zealand
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Kimihiro Mochizuki'*, Tomoaki Yamadb, Masanao ShinoharaTakaya Iwasaki, Hiroshi Satd, HENRYS, Stua#, SUTHER-
LAND, Rupert
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LEarthquake Res. Inst., Univ. of Toky&GNS Science

As part of the Seismic Array HiKurangi Experiment (SAHKE) project, we acquired wide-angle reflection / refraction seismic
data using ocean bottom seismometers (OBSs) along a transect across the southern North Island of New Zealand, where 1
Hikurangi Plateau, an early Cretaceous large igneous province, which subducts westward beneath Wellington, the capital city «
New Zealand. The SAHKE project was designed to investigate the physical parameters controlling locking at the plate interfac
beneath the southern North Island and characterize slip processes in a major segment of the Hikurangi system. We deployed
OBSs with 5 km spacing off the east coast and 4 OBSs with 10 km spacing off the west coast. Controlled airgun sources wer
shot at every 100 m along a 350 km onshore-offshore transect. Although data from OBSs at shallow depths ("100 m) contai
large amplitude ambient noise, first arrivals from the airgun sources can be traced up to over 100 km offset on record sectior
of most OBSs. We applied first-arrival travel-time inversion in order to obtain P-wave velocity structure along the 80 km-long
OBS profile off the east coast. Starting with a simple stratified velocity model including subduction structure, we iteratively
revise the initial model and put more constraints on the first arrival picks. The velocity structure to “20 km depth was resolved,
and the down going slab was clearly imaged. We picked travel times of reflected waves, and projected reflection points by ar
plying a travel-time migration method using the first arrival velocity model. Reflection interfaces including the plate interface,
a prominent phase that may represent the base of the Hikurangi Plateau and an interface between the upper and lower cru
are imaged. These interfaces can also be traced westward beneath the Wellington Region and consistent with observations frt
onshore active source data. We also observed P-wave arrivals with very fast apparent velo8itielsni/s) on the eastern-most
OBSs, at offsets larger than "120 km. These arrivals are not reversed but can be explained as a refractions from the base of
Hikurangi Plateau crust beneath the Chatham Rise or as an eclogite layer within lower crust. We use gravity data and Vp-densi
relationships to test the hypothesis that the lower crust of the Hikurangi Plateau has transformed to eclogite.

gooob:0bbodooduobb,0odoubb,o00Ubb,000bb
Keywords: Hikurangi subduction zone, Hikurangi Plateau, active seismic survey, ocean bottom seismometer
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Does the crustal flow intrude into the Longmen-Shan fault zone in the southeastern Ti

betan plateau?
Does the crustal flow intrude into the Longmen-Shan fault zone in the southeastern Ti

betan plateau?

Wang Zht*
Zhi Wang*

! State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Chengdu Univ. of Tech.
! State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Chengdu Univ. of Tech.

The Longmen-Shan range front, characterized by convergent mountain building with a greater topographic gradient than any
where else on the Tibetan Plateau, lies in a conjunctional area between the northwestern Songpan-Ganze terrane and the Sich
foreland basin. The Songpan-Ganze fold system has obliquely collided with the Sichuan foreland basin, resulting in three larg
reverse-thrust and strike-slip faults along the Longmen mountain region with 250?300 km extents, including the Guanxian-
Jiangyou fault (fore fault), the Yingxiu-Beichuan fault (central, principal fault), and the Wenchuan-Maowen fault (rear fault), ori-
ented from southwest to northeast across the fault zone (Figure 1). The Longmen-Shan fault zone is one of the most extensive
studied areas in the world, yet its deformation model and seismic generating mechanism remain subjects of vigorous debat
This paper presents a new three-dimensional (3-D) velocity model determined using 136,795 P and Pn phases and 121,292
and Sn phases from 16,142 local earthquakes, together with two-dimensional (2-D) magnetotelluric (MT) profiles from previous
studies, to investigate the nuclei of crustal deformation and earthquake generation along the reverse-thrust and strike-slip fat
zone. It has been observed that anomalously low velocity, with low resistivity relative to the Sichuan foreland basin, is in sharp
contrast to high-velocity and high-resistivity anomalies in the Songpan-Ganze block in the upper crust. The tomographic mode
presented here reveals two crustal bodies with anomalously low velocity and high conductivity underneath the Longmen-Sha
fault zone, which is separated into three contrasting segments by the bodies. These low-velocity and low-resistivity bodies hav
been interpreted as being associated with extrusion of either fluids or products of partial melting from the lower crust, the uppe
mantle, or both. This suggests strong variations in the rheological strength of the rock along the fault zone. This finding implies
that the coupling between these presumably fluid-bearing bodies and earthquake generation could be extremely complex and tt
there is dramatic variation from the southwestern portion to the northeastern segment along the fault belt. It is suggested he
that this complex and variable deformation system along the fault zone played a principal role in controlling seismic generatior
and rupturing during the 2008 Wenchuan earthquake (Ms 8.0) and that it will do so again during possible future earthquakes il
the region.

Keywords: Crustal flow, Crustal deformation, Longmen-Shan fault zone, seismic tomography, Crustal stress, continental collid-
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