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Abstract: The Minxian My 6. 6 earthquake, the largest destructive earthquake to affect Gansu
province, occurred on July 22, 2013. Its epicenter at N34, 54°, E104. 21° was located between the
northern fringe fault of western segment of Qinling Mountain and the Lintan— Tanchang fault.
After the earthquake occurred, we solved the focal mechanism of the main shock with P wave po-
larity from the waveforms obtained from the Gansu province seismic network. We then compared
the solution with the focal mechanisms published by Harvard and the United States Geological
Survey (USGS).

During the 10 years prior to the Minxian earthquake, several earthquakes stronger than M,
4.5 occurred in this region. We solved the focal mechanisms of these earthquakes with P wave
polarity data, and we compared the focal mechanisms with those of the Minxian earthquake. Sim-
ilar morphologies were revealed, and each contained a larger thrust component.

The focal mechanism of a small earthquake is more difficult to solve than that of a large
earthquake. However, because small earthquakes occur more often than large earthquakes, it is
desirable to refer to the tectonic stress by the focal mechanisms of multiple small earthquakes to

decrease the effects of local structures and to highlight the features of the region tectonic stress.

e

:2013-08-30; :1.C2013067
(20121ESLZ03)
(1976 —>, s . Email: liuxz@ gssb. gov. cn



35 3 : Ms6. 6 433

Previous methods used to determine tectonic stress from multiple focal mechanisms include grid
search. However, because the smallest search grid is 5°, the search grid was too large to meet the
exact solution of the tectonic stress. Other methods ignore the data accuracy or cannot give the
error of parameters. The newest method obtains the optimal solution of tectonic stress using finer
grid parameters of 1 © X 1 ° and gives the error of parameters. In this paper, we solve the tecton-
ic stress using this method.

A broadband mobile seismometer observation array was conducted in southeastern Gansu in
2010—2011, in which abundant near shock waveforms were obtained. We examined small earth-
quakes in close proximity to the Lintan— Tanchang fault, which was the triggering seismic fault
of the Minxian earthquake, at a distance of less than 50 km. To maintain the reasonableness of
the focal mechanism, after identifying the P wave polarity of selected earthquakes, we identified
31 earthquakes in which the P wave polarity was more than 9 and had a good envelope to the
source. We solved their focal mechanisms, which we used to solve the tectonic stress in this re-
gion. The results show that the direction of the main pressure was 70. 12°, which is very close to
the results of previous studies. The main pressure was NEE in this region because of the com-
bined action of the Qinghai— Tibetan Plateau, Ordos, and South China blocks. After the Minxian
earthquake, a series of aftershocks occurred, from which and we expect to obtain additional data
for analyzing the changes of tectonic stress.
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Table 1 Comparison of the focal mechanisms parameters of Minxian Ms6. 6 earthquake from different authors

P P T T B B
I I /() /() /() /() /() /(9
mrr mtt mpp mrt mrp mtp
/(%) /() /() /(D /(%) /(%) (CMT) (CMT) (CMT) (CMT) (CMT) (CMT)
CMT 304 69 43 196 50 153 0.62 0.42 —1.04 —0.57 0.19 0.68
USGS 302 73 41 198 51 158 65 14 167 40 320 46

304 64 56 181 41 139 58 13 168 57 320 30
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2 M,4.5
Table 2 Information of the earthquakes with magnitude —=M,4. 5 in the region
/CND /C°E) /km
2003-11-13 02:35:10. 34 34.712 103. 834 10. 0 5. 1(My.)
2004-09-07 12:15:49.78 34.682 103. 781 10.0 5.2(M,)
2011-02-23 13:32:13. 04 34.415 103. 857 12.1 4. 6(M,)
2011-11-01 17.18:06. 99 34.538 104.172 31.9 5.0(M,)
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Fig. 1 The focal mechanisms of Minxian Ms6. 6 earthquake from different authors
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Table 3 The focal mechanisms of moderat-strong earthquakes in the region
I/ /¢ P/ T /O B /O
2003-11-13 174 70 101 324 22 63 255 25 100 63 350 10 0.095 21
2004-09-07 176 53 115 318 44 60 248 5 146 69 340 20 0.111 18
2011-02-23 190 73 122 306 36 31 257 21 137 52 180 30 0 41
2011-11-01 14 36 149 130 73 58 243 21 3 52 140 30 0.085 47
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Fig. 2 The focal mechanisms of moderat-strong earthquakes in the region
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Fig. 3 Distribution of used mobile stations and chosen small earthquakes
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Table 4 The focal mechanisms of chosen small earthquakes

1 1 P T B
1 2010-06-06 07:10:54 350 90 —110 260 20 0 241 42 99 42 350 20 0.167
2 2010-07-28 06:02:17 107 75 —132 0 44 —22 336 44 227 19 120 40 0.182
3 2010-08-24 08:06:07 89 31 —163 345 81 —60 286 45 51 30 160 30 0.083
4 2011-01-14 15:12.50 263 56 127 29 48 48 327 4 230 60 60 30 0.063
5 2011-02-23 13:49:05 161 41 139 284 64 56 38 13 148 57 300 30 0.037
6 2011-02-23 13:57:17 208 80 163 302 73 10 256 5 164 19 180 70 0.083
7 2011-02-23 14:00:23 27 76 153 124 64 16 77 7 343 29 180 60 0.067
8§ 2011-02-23 14:19:13 181 62 113 319 36 54 255 14 132 65 350 20 0
9 2011-02-23 14:45:31 208 61 138 323 54 37 267 4 172 50 180 40 0
10 2011-02-23 19.31.02 208 61 138 323 54 37 267 4 172 50 180 40 0
11 2011-02-23 20:00.24 25 81 120 129 31 17 91 30 326 45 200 30 0. 05
12 2011-02-23 22.51.32 168 48 149 280 67 46 40 11 143 48 300 40 0
13 2011-02-24 17:41.19 63 80 —152 327 62 —11 288 27 192 12 80 60 0.133
14 2011-02-26 11:30:21 171 48 132 297 56 53 53 4 150 60 320 30 0
15 2011-03-11 21.38:08 98 51 103 258 41 75 179 5 63 79 270 10 0
16  2011-03-21 04.:19.43 165 81 120 269 31 17 231 30 106 45 340 30 0
17 2011-03-21 04.28.24 171 48 132 297 56 53 53 4 150 60 320 30 0.023
18 2011-06-04 12.07.00 169 36 —126 31 62 —67 342 65 105 14 200 20 0
19 2011-06-12 05:22.55 208 80 163 302 73 10 256 5 164 19 180 70 0
20 2011-11-01 17.17.05 204 71 144 307 56 23 258 10 161 38 180 50 0.038
21 2011-11-01 18:16:46 20 81 175 110 85 9 245 3 335 10 140 80 0
22 2011-11-01 18:29:52 171 48 132 297 56 53 53 4 150 60 320 30 0.105
23 2011-11-01 19:35:52 181 48 132 307 56 53 63 4 160 60 330 30 0.071
24 2011-11-01 21:06:35 190 90 180 280 90 0 55 0 145 0 180 90 0
25 2011-11-01 21:26.29 210 85 171 300 81 5 255 3 165 10 180 80 0
26 2011-11-02 01:31:46 151 41 139 274 64 56 28 13 138 57 290 30 0
27 2011-11-02 17.34:44 181 48 132 307 56 53 63 4 160 60 330 30 0.063
28 2011-11-03 10:21.27 210 90 180 300 90 0 75 0 165 0 180 90 0
29 2011-10-15 00:17.22 210 85 171 300 81 5 255 3 165 10 180 80 0
30 2011-06-04 20.07:31 169 36 —126 31 62 —67 342 65 105 14 200 20 0
31 2011-01-14 23:13:47 263 56 127 29 48 48 327 4 230 60 60 30 0.063
5 FENG Jian-gang, DAI Wei, DONG Zhi-ping, et al. Determi-
Table 5 Result of the tectonic stress inversion nation and Study on Average Seismic Velocity Ratio (V,,/V)
P B T in Northeastern Margin of Qinghai— Tibet Block[]J]. North-
e /() /() /() /() /() western Seismological Journal, 2009, 31(1): 61-65. (in Chi-
70.12 0.99 340. 00 7.00 168. 15 82.93 0.60 nese)
(3] ;
i AL FPHTRBAGE AR ERSL AT . , 1988, 8(4); 28-34.
7]($% yﬂ? 5}%@’:‘ , 51%{’ PR E)EJ , ﬂ"ﬁi VA /?(’\‘3 é’lj F}f“lﬂj’ o FU Zheng-xiang, CHENG Yan. Joint Determination of Crust
Wave Velocity Ratio in Beijing and Zhangjiakou Region[]].
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