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Characteristics of crustal anisotropy beneath the Yushu region

LIU Sha, YANG Jian-Si*, TIAN Bao-Feng, ZHENG Yu, JIANG Xu-Dong, XU Zhi-Qiang

Institute o f Geophysics, China Earthquake Administration, Beijing 100081, China

Abstract This work uses seismic data of the aftershock sequence of the 14 April 2010 Yushu
earthquake recorded by 22 seismic stations at the Yushu epicenter and surrounding areas from 7
May 2010 to 18 October 2010 and the analysis method of shear-waves splitting to determine the
polarization direction of fast shear-wave and the delay time of slow shear-wave below every
station, and analyze the crustal anisotropic characteristics in Yushu and adjacent areas. The
results show that the polarization directions of fast shear-waves at some stations which are located
at the Garzé-Yushu fault zone are nearly in the east-west direction, consistent with the direction
of the horizontal principal compressive stress in this region. The polarization directions of fast
shear-waves at stations which are around the Yushu station located at south of the Garzé-Yushu
fault belt are southeast, which is consistent with the strike of the faults. These patterns of the
polarization directions of fast shear-waves indicate that this fault on which the earthquake
happened is a strike-slip fault. The polarization directions of fast shear-waves of stations located

at and around the Zadoi fault and Qingshuihe fault are the same as the strike of the faults, which
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are SEE direction. The delay time of slow shear-wave of every station is in the range of 4. 23~

7.01 ms/km, and the average delay time of the slow wave is 5. 68 ms/km in the study area. The

slow-wave delay time is higher in the intersection location between the Garzé-Yushu fault belt and

Ulan Ul lake-Yushu South fault. And the area with lower values is located at the position which

is between the northwestern segment of the Dabeitong-Xiao Surmang fault and Zadoi fault belt.

The gradient of the slow-wave delay time is higher along the Yushu fault zone. This paper

indicates that there is a definite relationship between the distribution of the slow-wave delay time,

the strike of rupture zone and the distribution of aftershocks.
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Fig. 1 Map showing tectonic setting and distribution of seismic stations in the Yushu region

Blue triangles stand for permanent stations, black triangles stand for portable stations, red circles represent epicenters of aftershocks.

F1-Garzé-Yushu fault; F2-Ulan Ul lake-Yushu South fault; F3-Dabeitong-Xiao Surmang fault; F4-Zadoi fault; F5-Qingshuihe fault.
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Fig. 2 Calculation results using data 201005180438 recorded by TO1

(a) The trail of particle of two horizontal components; (b) The trail of particle of fast wave and slow wave after time delay correction.
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Table 1 Shear wave splitting analysis results of the stations in the Yushu region
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1 YUS 133 4~20 5.5~12 161.03 28.45 7.01 1. 66
2 ZAD 3 6~10 6.0~9.6 104. 66 10. 21 4.95 2.03
3 Tol 115 7~20 5.4~10.8 122. 95 31. 60 5.17 2.20
4 To02 92 6~18 5.0~11.2 98. 95 29. 84 4.74 3.17
5 To03 51 8§~14 5.6~8.2 97. 60 23.96 5.08 2.70
6 To4 109 8~20 5.2~10.5 92.95 31. 33 6.09 2.28
7 To5 81 6~20 5.8~11.4 110. 04 26.96 6. 10 3.05
8 To6 33 6~16 5.5~10.8 109. 69 15. 00 6.49 2.14
9 To7 35 7~20 5.6~9.2 116. 82 24.23 6.66 2.32
10 To8 1 7 6.5 121. 50 Null 6.42 Null
11 TO09 4 5~10 5.2~8.0 105. 25 15.13 4.72 3.75
12 T11 1 6 7.0 107. 57 Null 5.88 Null
13 T12 4 8§~10 5.0~9.2 109. 50 9.53 4.23 2.16
14 T13 1 9 6.0 100. 29 Null 5.62 Null
15 T14 2 9~10 5.8~6.2 113.21 15.68 5.70 1.08
16 16301 5 8~10 5.5~8.6 108. 00 11.24 6.27 3.02
17 L6302 1 10 7.5 102. 08 Null 5.78 Null
18 L6303 12 7T~12 5.4~9.8 104. 83 21. 80 6.98 3.71
19 1.6304 108 4~10 5.5~10.6 110. 16 25.11 6.17 2.18
20 L6305 3 5~10 6.2~9.0 108. 33 15. 56 5.03 2.73
21 L6306 13 5~12 6.0~8.8 115. 24 24.52 5.12 3.43
22 16307 1 10 5.8 120. 23 Null 5.30 Null
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Fig. 3 Homolographic projection rose diagrams of polarization directions

of the fast shear wave at seismic stations in the Yushu region
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