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Seismic anisotropy in the crust in northwestern capital area of China
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Abstract Seismic anisotropy is obtained in the crust in northwestern capital area by shear-wave splitting
analysis, using the SAM technique. The seismic data was recorded by the Capital Area Seismic Network from
Jan. 2002 to Dec. 2003. The results at 14 stations in all, every of which has at least 3 records available, are
statistically discussed in this paper. The statistical results show that the average polarization of fast shear-waves
is at NE69.9° + 44.5° and the time delay of slow shear-waves is 4.44 + 2.93 (ms/km). The average
polarization of fast shear-waves of NE69.9° + 44.5° suggests the direction of maximum horizontal principal
compressive stress in this area. The most predominant polarization direction of fast shear-wave suggests the
tectonic implication of horizontal principal compressive stress at the direction NWW or nearly E-to-W, which

expose the Zhangjiakou-Penglai depression fault zones with strike NWW. According to the polarization of fast
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shear-wave, this study verifies that the predominant polarizations of fast shear-wave at stations on active faults

are consistent with fault strike. Possibly, both the Nankou-Sunhe fault and Xiadian fault are two active faults

while the Babaoshan fault is possibly a less active fault. The polarizations of fast shear-wave in the North China

Basin show the complexity, consistent with the complicated pattern of regional principal compressive stress

varying locally, induced by many faults crossing in the depression zone within the basin. This study also

suggests that the quick change of time delays of slow shear-waves is possibly related to the temperature change in

deep crust.

Keywords Capital area, Seismic anisotropy, Shear-wave splitting, Polarization of fast shear-wave, Time delay,
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Fig.1 Topography, faults and stations in the capital area

Short curves are faults, stars are cities, circle is Tangshan earthquake on Jul.28, 1976, black triangles are stations, and white arrows mean the direction of

maximum principal compressive stress in this area'’’ F; Chicheng-Chende fault; F, Xifengkou fault; F; Tangshan-Dacheng fault; F, Baodi fault; Fs Tongxian-

Nanyuan fault; Fs Nankou-Sunhe fault; F; Northern Yanging basin fault; Fg Northern Zhuolu basin fault; Fy Sunzhuangzi-Wulonggou fault; Fio Zijingguan

mountain fault; F,, Xiadian fault. There are three main blocks in this area: Yanshan Uplift; Taihang Uplift; North China Basin.
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Fig.2 Waveform of the M, 1.4 earthquake of Feb. 2, 2003, at station MAF

The first plot is UD waveform; the second plot is EW waveform; and the third plot is NS waveform.
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Fig.3 Shear-wave splitting analysis

{a)EW components, NS components and particle motion of the original shear-wave; (b)Fast shear-wave, slow shear-wave and particle motion of

the corrected shear-wave, in which S, means fast shear-wave and S, means slow shear-wave.
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Fig.4 Equal-area project rose diagram of fast shear-wave
polarizations in northwestern Capital Area

Results are from 14 stations from Jan.2002 to Dec.2003.
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Fig.5 Lower hemispherical project and equal-area project rose diagram of fast shear-wave polarizations in northwestern Capital Area
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Fig.6 Average fast shear-wave polarization at stations in northwestern Capital Area
The direction of the line shows the average fast shear-wave polarization, the length of the line shows the average value of slow shear-wave time delays. The wide

black line means the avetage value of fast shear-wave polarization. There are two predominant polarizations at stations MDY, DSQ and YAZ, the thin grey-

black line means the first predominant polarization, and the thin grey-white line means the second predominant polarization. Others are same as Fig.1.
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