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Investigation on the crustal structure and configurations of the subducting plates is the key to understanding the stress ar
strain concentration process. Recently, many researchers have elucidated crustal structures in the Japansese Islands from tr
time tomography analyses. However, they show different features in some areas. In this study, we estimated the seismic veloci
structure and seismic velocity discontinuities of the crust and uppermost mantle beneath the Japanese Islands by using recei
function analyses, and compared them with existing results of seismic velocity structures estimated from travel time tomography

We first searched for the best-correlated velocity structure model between an observed receiver function at each station at
synthetic ones by using a grid search method. Synthetic receiver functions were calculated from many assumed one-dimensior
velocity structures that consist of four layers with positive velocity steps. Observed receiver functions were stacked without
considering backazimuth or epicentral distance. We further constructed the vertical cross-sections of depth-converted receiv
function images transformed the lapse time of time series to depth by using the estimated structure models. Receiver functic
amplitudes were projected and stacked at each cross-section. Telemetric seismographic network data covered on the Japar
Islands and several temporal dense seismographic stations are used. We selected events with magnitudes greater or equal to
and epicentral distances between 30 and 90 degrees based on USGS catalogues.

As aresult, we clarify spatial distributions of the crustal S-wave velocities. Average S-wave velocities from the ground surface
to 5 km deep indicate thick low-velocity layers in several plain and basin areas. Although the velocities are slower than those o
tomography models, the spatial patterns are corresponding with basement depth models. The velocity perturbations in the cru
are consistent with tomography models. There are low-velocity zones corresponding to volcanoes in the upper crust and arour
the crust-mantle boundary. In the lower crust, our results show low-velocity structures in the Niigata-Kobe Tectonic Zone. From
depth-converted cross-sections, we can detect the upper boundary and the oceanic Moho of the subducting plates that dipf
toward northwest. High velocities near the southern coastline of the Japanese Islands correspond to the oceanic Moho of tl
subducting Philippine Sea plate. We also estimated the tops of the mantle depths in the overriding plate from the velocity dis
continuities of layered structures and depth-converted cross-sections of receiver function images. It is deep beneath the mounts
region of the land area and becomes shallow toward the surrounding seas in most part of the Japanese Islands. The tendenc
depth changes is consistent to the patterns of the Moho discontinuity proposed previously, but the depths are deeper than thc
results in several regions. We will be able to resolve detailed whole structures by considering difference of both images.
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Crustal Vp, Vs, and thickness estimations via vertical and radial receiver functions
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Receiver function analysis is one of the effective tools to investigate crustal seismological structure. Here, we present a gri
search technique using three seismic phases, Ps, PpPs, and PpPp, observed at teleseismic P coda portion in radial and ver
components, in order to simultaneously determine crustal properties, such as vertically-averaged P and S wave velocities (V
and Vs), and Moho depth. Using a nonlinear waveform analysis, called simulated annealing, source wavelet of teleseismic |
wave can be estimated by using records in vertical component observed at an array of seismometers. Deconvolving individu:
vertical component by the resulting source wavelet, PpPp phases recorded in vertical component can be extracted. Ps and Py
phases can be extracted by calculating conventional radial receiver function. The frequency bands are 0.2-1.0 Hz for Ps convert
phase, and 0.1-0.5 Hz for PpPs and PpPp reflected phases. The time-to-depth conversion of receiver function is performed |
using 1D JMA velocity model. As a result, in addition to seismic images produced by using Ps and PpPs phases, seismic image
with PpPp phase also successfully display the continental Moho, the oceanic Moho and the top slab surface of the Philippine Se
slab. This allows us to obtain reliable crustal properties by a grid search over three parameters, Vp, Vs, and thickness. Moreove
we demonstrate that seismic images could be improved by applying the estimated crustal properties, representing crustal late
variations, to the conversion of time-to-depth domain receiver function.

oodooo:0000o0oo,000,000004, VplVs
Keywords: receiver function, Moho, seismic wave speed, Vp/Vs



Japan Geoscience Union Meeting 2011
(May 22-27 2011 at Makubhari, Chiba, Japan)

©2011. Japan Geoscience Union. All Rights Reserved. " p'a i
JGet_)science
e
SSS034-08 0 0:105 00:50 230 10:15-10:30

oo ooooogooofogooooooo o
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ments and gravity surveys
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The Antarctica’'s GAmburtsev Province / GAmburtsev Mountain SEISmic experiment (AGAP / GAMSEIS) was an interna-
tionally coordinated broadband seismic deployment in the middle part of East Antarctic continent during the International Polar
Year (IPY 2007-2008). More than 50 broadband seismographs were deployed over huge highland on the ice sheet from th
crest of the Gambursev Subglacial Mountains (GSM; including Chinese station Dome-A (79.6S, 77.4E)) to the region arounc
Japanese station of Dome-F (77.4S, 39.6E). The broadband seismic studies from the recorded teleseismic events provide n
information of fine crustal structure and constrain on the origin of GSM, and more broadly on the structure and evolution of the
East Antarctic craton and the subglacial environment. The GSM has the most enigmatic tectonic features as one of the Ear
frontiers. Buried beneath the thick ice sheet, the mountains are characterized by peak elevations reaching 3000 m above s
level. Until recently, only limited constraints were available on the crustal structure of the GSM and surrounding region but
new data from GAMSEIS allows more detailed investigation. The gravity measurements with land-type gravity meters were
conducted by the Japanese Antarctic Research Expedition (1992; JARE-33, 1997; JARE-38, and 1998; JARE-39) over the inlar
traverse routes from Syowa Station (69.0S, 39.6E) to Dome-F. Free-air and Bouguer anomalies based on gravity disturbanc
along the routes were obtained by use of both surface elevation and bedrock elevation from radio-echo sounding. A densit
model of crustal structure between Syowa and inland plateau was derived based on the P-wave velocity model from active sour
refraction surveys and of the P-wave receiver function inversions. A crustal structure of the southern part of the inland platea
was derived from only gravity data. The Bouguer gravity anomalies were calculated by assuming the layered density model o
the crustal structure to fit the observed Bouguer anomalies. Decrease in Bouguer anomalies about -200 mgal from Syowa towa
Dome-F indicated crustal thickness about 45km beneath the Dome region. Analyses on S-wave receiver functions and Rayleic
wave phase velocities for GAMSEIS data provided estimates on crustal thickness beneath the GSM and surrounding region. Tt
cratonic crust surrounding the GSM was 40-45 km thickness, which agrees with the crustal thickness from gravity surveys by
JARESs and was consistent with average Pre-Cambrian crustal thickness found globally. Beneath the GSM, in contrast, the cru
thickness was determined almost 55-58 km and provides isostatic support for the high mountain elevations. It is considered th:
the thicker crust beneath the GSM may reflect the old continental feature associated with Proterozoic and/or Paleozoic orogen
events in East Antarctica. Accordingly, the whole crustal model from the Luzow-Holm Bay (around Syowa) to Dome-F and
GSM were obtained for the first time by combining the results of both broadband seismic studies by GAMSEIS and gravity
surveys by JAREs. The cross section over 3,000 km length in the middle part of Antarctic continent was achieved to provide
predominant information on tectonic evolution of Gondwana super-continent in Earth history.
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Keywords: Antarctic continent, broadband seismometer, polar frontier, array deployment, International Polar Year, gravity mea-
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