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motion data are observed, which provides us an opportunity to further study the tectonic stress
field. In this paper, by using the 49844 P wave first motion polarity data from 8499 earthquakes,
which occurred in and around the Ordos block from August 1, 2007 to July 21, 2013, we
obtained the precise and detailed stress field in the study area. The composite focal mechanism
method was used in this study. By fitting the focal mechanism radiation pattern with P wave
polarity data from a large number of earthquakes, this method can obtain the composite focal
mechanism in specific grid, and P, B, T axes can be regarded as the principal stress axes of the
tectonic stress field. The grid search method is used to fit the focal mechanism radiation pattern,
the focal mechanism which has the minimum contradictory ratio was regarded as the optimal
solution. The inconsistent ratio is the ratio of the number of P wave first motion polarity which is
inconsistent with the focal mechanism and the total number of P wave first motion polarity data,
which is weighted by the distance of the earthquake epicenter to the grid point.

The study results show that the stress field has the following characteristics: First, in the
rift zone of the Yinchuan-Jilantai, Hetao, Daihai, Shanxi, and Weihe around the Ordos block,
the main types of composite focal mechanism are normal types, and the strike of the nodal planes
is consistent with the strike of the main fault which controls the boundary of the rift zone, that
is, in accord with the extension regime in the rift zone around the Ordos block. Second, the main
types of the composite focal mechanism are thrust, thrust-strike-slip and strike-slip types in the
southwest boundary of the Ordos block, which reflects that the Ordos block is subjected to the
northeastward squeezing of the Qinghai-Tibetan plateau. The principal compressive stress
direction is eastward in the distance from the southwest boundary of Ordos block, that may
derived from the northeastward squeezing of the Qinghai-Tibetan plateau, the principal
compressive stress direction turns to NE-SW direction when near the Ordos block. Third, the P-
axis azimuth shows generally regular changes except in some local areas. From south to north,
the P-axis azimuth becomes more to the north direction in the west boundary of the Ordos block.
From west to east, the P-axis turns more to the east direction in the north boundary of the Ordos
block. In the south and east boundary of the Ordos block, the P-axis azimuth has small change
and is parallel to the main fault’s strike which controls the boundary of the rift zone. The dip
angle of the P-axis is nearly horizontal in the southwest boundary of the Ordos block, and nearly
vertical in the basins around the Ordos block. Fourth, the T-axis azimuth is NW-SE overall. The
T-axis is generally perpendicular to the strike of the main fault which controls the boundary of the
rift zone and the strike of the basin in the basins around the Ordos block. Fifth, under the NE
pushing force from the Qinghai-Tibetan plateau and the NW-SE extension caused by the uplifting
of the deep substance, the regions around the Ordos block are shear zones with extensional
components, except for the compressional region in the southwest of Ordos-block; these results
are consistent with the previous studies which suggest that the Circum-Ordos block is in
extensional stress field, also better explain the fault basins surrounding the Ordos block, also
accord with the formation of right-lateral shear zones with extension components in its western
and eastern boundary and left-lateral shear zones with extensional components in its southern and
northern boundary. Overall, we obtained the stress field around the Ordos block, and its general
characteristics are consistent with the results of previous study, our results are more consistent
with the basin structure around the Ordos block. In this study we focus on the general
characteristics of our results. In the further study, we will pay more attention on the inconsistency of

our study with the previous study, try to find out the reason and give a reasonable explanation;
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and pay more attention on the phenomenon of sudden changes in the direction of the stress axis,

try to find whether it caused by the inhomogeneity of stress field, or the complex geological

structure, or other reasons.
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Fig. 1 The distribution of earthquake epicenter and seismic fault

Circles represent the epicenter, black lines represent fault. F; Niushoushan northern foot fault zone. F; Huanghe fault, Fj
Yinchuan-Pingluo fault, F, Eastern foot fault zone of Helanshan, F; Zhengyiguan fault, Fg Eastern foot fault of Langshan-
Bayinwulashan, F; Piedmont fault of Seerteng mountains, Fg Northen marginal fault of Ordos, Fg Piedmont fault of Wulashan, Fy,
Piedmont fault of Daqgingshan, F;; Horinger fault, Fi; Piedmont fault of Manhanshan, Fi3 Southern marginal fault zone of Daihai-
Huangqihai, Fi; Kouquan fault, Fi5 Sanggan River fault. Fi3 Northen foot fault of Hengshan, Fi; Northen foot fault of Wutaishan,
F1s Piedmont fault of Xizhoushan, Fiy Jiaocheng fault, Fy, Taigu fault, F3; Huoshan fault, F;; Piedmont fault of Luoyunshan, Fa;
Northern marginal fault of Emei platform, Fsy Linyi fault, F2; Northen foot fault of Zhongtiaoshan, Fzs Weihe fault, F2; Northen
foot fault of Qinling, FzsPiedmont fault of Huashan, Fjs Eastern foot fault of Liupanshan, F3; Northen foot fault of Nanhuashan and
Xihuashan, F3;; Northen foot fault of Tianjingshan, Fs;; Eastern foot fault of Yantongshan, Fs;; Huining-Wengang fault, Fj,
Maxianshan fault, F3; Lintan—Dangchang fault, F3; Lixian—Luojiabu fault, F3; Maheyan fault, Fss Southern boundary fault of
Chengxian Basin , F3y Northern boundary fault of Chengxian Basin , F;o Northen foot fault of Guanggaishan - Dieshan , Fy; Southen

foot fault of Guanggaishan-Dieshan, F,; Diebu-Bailongjiang fault. F;; Wenxian fault, F;; Pingwu-Qingchuan fault.
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Fig. 6 Schmidt projection of the stress field calculation results after adding random error

Circle, triangle and square indicate the direction of P, B and T axis of the composite focal mechanism by using the data without

random error, respectively. The corresponding hollow symbols indicate the calculation results of the data with random error. The

error of hypocenter and focal depth is between —5 km and 5 km in figure (a), figure (b) with the same hypocenter error as figure

(a), the error of focal depth is between —10 km and 10 km in figure (b).
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