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Abstract:

The P-wave anisotropic structures of upper-mantle beneath China mainland and adjacent areas are obtained by
using teleseismic P-wave traveltime data recorded by 213 permanent seismic stations and the harmonic
decomposition analysis of gP velocity perturbation under the condition of weak anisotropy. The results show that
the deformation of upper-mantle in China mainland is mainly controlled by the subduction of Indian, Philippine Sea
and Pacific plates. In the Indian plate, the fast P-wave directions are roughly in NNE, which is consistent with the
absolute plate motion. This implies that the direction of the mantle flow is consistent with the absolute plate
motion. The fast P-wave directions are parallel to the direction of the principal stress in central Tibet, eastern
Tianshan, while perpendicular to the direction of the principal stress in southern, northern and northeast margins
of Tibet. In the Yangtze block, the fast P-wave direction trends SE, parallel to the absolute plate motion and
perpendicular to the main tectonic lines. In North China, the anisotropic pattern is complex, which is perhaps
associated with the decomposition of the ancient craton. In Northeast China, the average fast P-wave direction
trends SE, and SSW in the Xinganling area which is parallel to the tectonic line. According to the dipping angle of
fast P-wave, the anisotropic structure in China mainland and adjacent areas can be roughly divided into three
regions: 1) The dip angle of fast P-wave in Tibet and Xinjiang regions are nearly horizontal, which implies that the
upper-mantle deformation is mainly affected by horizontal drag. 2) In the north-south tectonic zone, especially in
eastern Tibet, the dip angles turn to steep. These indicate that the Yangtze block and Ordos obstruct the escape



flow of Tibet, and produce vertical deformation in boundary areas. 3) In Northeast China, the dip angles of fast P-
wave are nearly horizontal. It means that the deformation style is mainly affected by the horizontal mantle flow
caused by subduction of the Pacific plate. The dip angles of fast P-wave are very large beneath the Taihang and
Dabie Mountain, which implies that the vertical deformation is predominant in these regions.
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