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Fig. 1  Fault structure, seismic station and focal mechanism solutions of earthquakes in Hetao seismic belt.
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Table 1 Focal mechanism solutions of M, =4.0 earthquakes occurring in Hetao seismic belt since 1970
b7 L R A I REORlt P T fih B i

o B oWoW & W W 5 W & M s M
g oz Mo Meowm s om o om oA A oM B A f

/() /() 7(0) /(o) /() /(o) /() /() /() /() /(0) /() /() /(°)

1 1975-06-24  40.50 111.70 4.4 146 64 -73 291 31 -121 120 74 219 30 310 11.5
2 1976-04-06  40.23 112.20 6.2 41 67 164 137 75 24 73 2 18 24 168 67
3 1976-09-12  40.50 109.42 4.0 56 76 -155 320 66 -16 279 28 187 17 86 60
4 1976-09-23 40.08 106.35 6.2 92 79 -41 192 49 -166 40 35 151 17 262 50
5 1977-02-02  40.25 112.20 4.5 328 80 -166 235 76 -10 192 17 101 3 1 72
6 1977-03-14  40.50 112.50 4.8 120 62 -34 227 61 -147 86 43 172 2 269 47
7 1978-01-22 40.90 106.90 4.5 355 71 -149 254 61 -22 217 35 123 6.5 24 54

8 1979-08-25 41.23 108.12 6.0 274 70 21 177 70 158 46 0 1353 29 313 61.5
9 1980-10-13 40.50 109.17 4.2 217 73 141 320 54 21 272 13 174 39 19 47
10 1981-08-13 40.50 113.42 5.5 342 89 -146 251 56 -2 213.5 24 111 22 347 55
11 1982-12-08  40.63 109.40 4.5 126 80 41 27 49 167 251 20 355 36 139 47
12 1983-01-17 40.37 107.02 5.2 110 89 6 20 84 179 246 3.5 335 5 110 84
13 1983-02-09  40.63 109.40 4.1 131 65 40 22 54 149 255 6.5 351 45 160 44
14 1983-02-12  40.50 109.40 4.3 136 63 38 26 57 147 261 3.5 353 45 161 45
15 1991-01-13 40.55 106.05 5.3 346 70 -158 249 69 -21 207 29 118 1 27 61
16 1991-06-16 39.00 105.67 5.1 265 72 41 160 51 157 28 13130 41 289 48
17 1991-09-14  40.18 105.08 5.0 166 84 139 260 49 7 220 23 115.5 32 340 50
18 1996-05-03 40.78 109.68 6.4 298 81 -37 34 54 -169 250 32.5 351 17.5 102 53
19 1997-10-21 41.15 107.38 5.0 167 88 136 260 46 3 225 26.5 112 30.5 324 46
20 2001-06-05 40.75 108.40 4.5 120 61 -144 229 59 -35 355 89 264 45 86 45
21 2001-07-22  40.62 109.90 4.3 99 68 -77 234 30 -131 40 62 174 21 271 19
22 2001-10-08  40.47 106.90 43 112 71 108 247 26 48 188 24 48 60 286 17
23 2003-06-10  40.57 111.47 4.1 0 81 167 92 77 9 46 3 316 16 146 74
24 2003-06-22  40.43 109.33 4.2 31 89 -29 122 61 -179 343 21 80 20 209 61
25  2004-03-06  40.35 106.27 4.0 9 62 164 107 76 29 235 9 331 30 130 58
26 2004-03-24  40.48 109.48 4.0 124 68 31 21 62 155 251 4 345 37 156 53
27 2004-07-16  40.37 109.30 4.2 27 64 -103 235 29 -65 272 68 127 18 33 12
28  2004-10-06 39.73 105.87 40 258 72 5 166 86 162 214 9 121 16 332 71
29  2005-02-27  40.88 107.80 4.1 336 54 10 240 82 143 293 18 192 31 49 53
30 2005-06-20  41.63 106.52 40 285 64 39 175 56 148 48 5 144 45 313 44
31 2007-12-05 40.10 106.50 4.1 116 36 -70 271 57 -104 143 74 12 10 280 12
32 2010-04-04 39.90 113.83 4.6 189 36 67 37 57 106 115 11 347 73 208 13
33 2010-06-20 39.88 106.45 4.2 266 51 -11 3 81 -140 232 33 128 20 13 50
34 2010-09-06 38.68 104.13 4.0 332 44 7 236 8 134 294 27 184 35 52 44
35  2010-12-09 38.55 104.00 43 115 32 -47 247 67 -113 122 61 354 19 257 21
36 2010-12-18 38.53 104.20 4.1 348 55 172 83 83 35 210 19 311 29 92 54
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Table 2 Calculation results of average stress axis tensor for the Hetao seismic belt
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Fig. 3 LSIB result for the Hetao seismic belt.
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Table 3 LSIB result of stress field
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Fig. 4 Temporal variation of consistency parameter.
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Fig. 5 Horizontal projection of P, T axis of Hetao seismic belt.
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ANALYZING THE VARIATION CHARACTERISTICS OF
STRESS FIELD IN HETAO SEISMIC BELT USING
FOCAL MECHANISM DATA

HAN Xiao-ming" LIU Fang'” ZHANG Wen-tao” LI Juan"” HOU Di"
1) Inner Mongolia Earthquake Administration, Hohhot 010010, China
2) Earthquake Administration of Anhui Province, Hefei 230000, China

Abstract

Based on analysis of background of geological tectonic movement and strong earthquake activity,
we first obtained the focal mechanism solutions using amplitude ratio and CAP method, then
determined the characteristic of average stress field of the study area by inversion of the stress field.
On this basis, we selected the source mechanism consistency parameter as the inspection index to
obtain the latest changes of stress field in Hetao seismic zone based on its temporal and spatial
analysis. Two methods were used in the stress field inversion for comparison and analysis, which are
average stress axis tensor and LSIB ( Linear stress inversion bootstrap, LSIB). According to the
geological tectonic movement and focal mechanism solutions of M;=4.0 earthquakes from 1970, we
judge that the stress field evolution process of Hetao seismic belt is controlled jointly by vertical
difference movement and horizontal shear movement, resulting in that the normal fault and strike-slip
fault mechanisms are dominating.

Taking into account the station layout of the study area, and in order to ensure the accuracy of
calculation, we calculated 224 earthquakes focal mechanism solutions by using amplitude ratio and
CAP method, including 164 earthquakes with 2. 8 <M, <3.5, 42 earthquakes with 3.5< M, <4.0,
and 18 earthquakes with M| =4.0; The statistical results on type of focal mechanisms show that, there
are 142 strike-slip earthquakes(63.4% ), 50 normal fault earthquakes (22.3% ) and 32 thrust fault
earthquakes(14.3% ). In this study period( from 2001 to 2012), most earthquakes had a strike-slip

mechanism in Hetao seismic belt, this is one of the inherent characteristics of the stress field.
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The result of average stress axis tensor and LSIB shows that, the azimuth of maximum
compressional stress is 47°~52°, direction is NE=SW; The azimuth of minimum compressional stress
is 313° ~322°, direction is NW —SE; This indicates that, the stress field characteristics of Hetao
seismic belt and its sub-block are not completely consistent. Linhe Basin exhibits coordinated stress
field characteristics with Hetao seismic belt, but Hubao Basin exhibits regional differences, direction
of compressive stress has clockwise deflection in Baotou area, and the compressive stress direction is
NEE. This heteropical character of stress field is also confirmed by horizontal projection distribution of
stress axis of historical strong earthquakes and recent moderate and small earthquakes. Since 2003,
the temporal sequence curve of consistency parameter of Hetao seismic belt had a downward trend,
this change was caused by focal mechanism consistency parameter of Linhe to Wuhai area, which
indicates that this structural position is possible to be a priority area for stress accumulation and
accelerated release in future.

Key words Hetao seismic belt, focal mechanism solutions, stress field inversion, consistency

parameter

(MEERIA) BN, 55, 1980 4E4E, 2007 4F T v [ it 78 J5y 22 M Ml 72 B 53 07 4K (5] 1 b 2K oy 20 % M 1 &
£, BIBTSE 6L, B 32 B 0 B0 Ml i o g 1 7 R R U AT 5, L3 0471-6511441, E-mail:

hxmpower@126.com,



