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Seismic anisotropy of upper mantle in the northeastern margin of the Tibetan Plateau
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Abstract Based on the polarization analysis of teleseismic SKS waveform data recorded at 30 seismic stations
in the regional digital seismograph networks of the northeastern margin of the Tibetan Plateau the SKS fast-wave
direction and the delay time between the fast and slow shear waves at each station were determined by use of the
grid searching method of minimum tangent energy and the stacking analysis method and then we acquired the
image of upper mantle anisotropy in the northeastern margin of the Tibetan Plateau. In the study region the fast-
wave polarization direction is basically in NW-SE direction with a clockwise rotation trend and the delay time
falls into the interval from 0.70 to 1.51 s. The fast-wave polarization direction is consistent with the strike of the
major faults in the region. The variation of the fast-wave directions is similar to the variation of the minimum
average principal compressional stress directions in the northeast margin of the Tibetan Plateau and to the
variation of GPS velocity directions. The research results imply that the regional tectonic stress field has resulted
in deformation and flow of upper mantle material with clockwise rotation and make the alignment of upper
mantle peridotite lattice parallel to the direction of material deformation. The deformation of the crust and upper
mantle is possibly vertically coherent deformation.
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Fig.3 Tangent energy contour of SKS splitting analysis of ANI in Northeastern Tibet from two teleseismic events a and b

and the tangent energy contour of the result after stacking ¢
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Table 1 Splitting parameters for SKS phase in the study region

@ ° Ag ° Ot s A3t s

1 ANI 128.2 3.7 0.92 0.15 8
2 CHX 121.9 1.8 1.33 0.16 5
3 DBU 114.5 3.1 1.16 0.13 10
4 DXI 101.2 4.1 0.71 0.07 7
5 GTA 127.2 3.5 0.76 0.14 13
6 HXB 122.1 1.7 1.36 0.10 13
7 HYQ 115.7 1.6 1.15 0.08 18
8 HYS 120.2 1.5 1.45 0.13 12
9 HZH 112.3 1.6 1.51 0.09 13
10 JIN 142.3 2.1 1.33 0.05 16
11 JTA 127.7 2.6 1.23 0.16 10
12 PIL 128.6 2.4 1.21 0.11 16
13 SHD 114.9 5.1 1.01 0.19 4
14 SHG 127.5 1.3 1.21 0.05 20
15 TSH 121.3 3.3 1.12 0.24 5
16 WUD 9.5 9.4 0.85 0.19 6
17 YOD 101.1 5.8 0.74 0.12 4
18 HAY 120.5 10.2 1.15 0.32 2
19 MIX 119.7 3.4 0.70 0.13 3
20 SUN 134.7 2.2 1.13 0.11 3
21 DLH 95.2 3.1 0.70 0.08 6
22 DUL 112.2 4.1 1.26 0.21 4
23 MAQI 131.8 3.0 0.82 0.10 4
24 TOR 55.4 4.6 0.72 0.05 5
25 YUS 111.3 2.9 1.33 0.24 3
26 QCH 127.5 9.3 1.04 0.15 1
27 REG 129.2 3.2 1.35 0.18 4
28 RTA 147.2 3.7 1.31 0.07 7
29 SOA 135.3 3.8 1.46 0.27 3
30 YCH 139.1 1.5 1.33 0.05 21
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Fig.5 Anisotropic image of upper mantle beneath the northeastern margin of the Tibetan Plateau
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