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Abstract; Northwest China is an ideal site for studying the effects of mountain-basin coupling due
to its complex topography and tectonic structure.In this study, we construct crustal shear wave
velocity structure and radial anisotropy in the crust and uppermost mantle in the Xinjiang region
by ambient noise seismic tomography.The data include 9 months (2009 January to 2009 Septem-
ber)of three-component continuous data recorded at 74 seismic stations of the China Provincial
Digital Seismic Networks and regional Kyrgyzstan and Kazakhstan Networks. Empirical Rayleigh
and Love wave Green’s functions are obtained from interstation cross-correlations.Group velocity
and phase velocity dispersion curves between 8 s and 50 s periods are measured for each intersta-
tion path by applying the time-frequency analysis method with phase-matched processing. The
group velocity and phase velocity maps show clear lateral variations that correlate well with major
geological structures and tectonic units in the study regions. At short periods(<C20 s), the basins
show low group velocity and phase velocity,and the eastern part of Tarim Basin displays relative-
ly lower velocities than the western part.A small patch of high velocity is observed in the north-

west part of Tarim Basin, indicating that the structure beneath Tarim Basin is not horizontally
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homogeneous. The orogenic belt shows high velocity. As the period increases, the imprint of the
sedimentary layers diminish. At long periods (=30 s),surface wave velocities are strongly influ-
enced by crust thickness and shear velocities in the lower crust and uppermost mantle. High veloc-
ity is observed beneath the basins.In contrast,the Tianshan orogenic belt stands out as a low-ve-
locity region.

SV and SH wave velocity structures of the crust and upper mantle are inverted from Rayleigh
and Love wave dispersion maps.Because of thick sedimentation in the basins,S-wave velocities of
the Tarim and Junggar basins are relatively low at shallow depth, whereas S-wave velocities of the
mountain area are high due to the widely appearance of magmatic rocks.In the middle and lower
crust, the basins show clear features with high velocities, whereas the Tianshan orogenic belt
shows those with low velocity. In addition, we compute the radial anisotropy by measuring the
differences between SH wave and SV wave velocity. The Tianshan orogenic belt shows negative
radial anisotropy,which reflects dominant vertical movement of the deep crustal materials during
the process of crustal shortening and thickening beneath this belt. Western Tianshan displays
stronger anisotropy than eastern Tianshan,which may be related to different blocking effects due
to the Tarim Block.Positive radial anisotropy is a major characteristic of the Tarim Basin in the
upper crust,and the velocity of the SH wave of horizontal polarization is faster than the SV wave
of vertical polarization mainly due to the effects of the sedimentary layer.In the stable block, the
radial anisotropy represents fossil anisotropy left in the latest large-scale tectonic movement.Be-
cause movement in the entire Tarim block resulted in mineral crystal arrangement dominated in
the horizontal direction,the middle crust of the Tarim Basin shows positive radial anisotropy.

Key words: Xingjian region;ambient noise tomography;group velocity;phase velocity;radial ani-
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Fig.2 The group velocity and phase velocity dispersion curves of the similar path
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