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A Preliminary Study on the Seismogenic Structure of the
2018 Jiashi M 5.5 Earthquake in Xinjiang

JIN Hua, RAN Huimei, ZHAO Shizhu, YAN Xinyi
(Xinjiang Earthquake Agency s Urumqi 830011, Xinjiang s China)

Abstract: On September 4, 2018, an Ms5.5 earthquake occurred in Jiashi, Xinjiang. In this pa-
per, the CAP method was applied to calculate the focal mechanism solutions of the Ms5.5 main-
shock and M§==3.0 aftershocks, and the result showed that the strike, dip, and rake angles of
nodal plane | and Il are 48°, 83°, 3°, and 318°, 87°, 173°, respectively. The azimuth and plunge
of the principal compressive stress P axis are 3° and 3°, respectively, and the azimuth and plunge
of the principal tensile stress T axis are 273° and 7°, respectively. The moment magnitude of the
mainshock is My5.3. The double-difference location method was used to relocate 129 earthquakes
with Ms=1.5, and the focal mechanism solutions and relocation results were comprehensively

analyzed. It is found that the earthquake distribution obtained from relocation result is consistent
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with that from the inversion result of CAP method, and the earthquakes are concentrated in the

NEE direction. Therefore, it is considered that nodal plane I is the main rupture plane of this

earthquake. After relocation, the average relative errors of NS, EW, and UD directions are 0.25,

0.23, and 0.09 km, respectively. The average travel-time residual is 0.026 s, and the focal depth

is concentrated in 5—15 km. It is preliminarily determined that the 2018 Jiashi Ms5.5 earthquake

may be controlled by the hidden fault near the Keping fault zone.

Keywords: Jiashi Ms5.5 earthquake; seismic sequence; focal mechanism solution; stress field;

double-difference location method
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Fig.1 Distribution map of seismic events and stations
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Table 1 Parameters of the stations used in the study
T5 EREA ERANINT] N/ (" E/( A /m R /km
1 I\ K BPM 39.88 76.84 1301 43
2 ] P A ATS 39.80 75.84 1815 104
3 JeE v YIS 38.52 76.48 1603 119
4 %% {1 KSH 39.14 75.56 1531 131
5 LA wuQ 39.74 75.24 2 206 154
6 LA BCH 39.79 78.78 1142 155
7 3 YCH 37.39 77.36 2023 238
8 WA R T TAG 37.78 75.17 3100 250

F2 Crust2.0 2IRMBFTHEEEER
Table 2 The global crustal velocity model of Crust2.0

25 JEJE /km vp/(km* s 1) vs/(km *+ s~ 1)
1 1.0 2.5 1.2
2 3.5 4.1 2.1
3 20.5 6.1 3.5
4 20 6.3 3.6
5 10 7.2 4.0
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Table 3 Focal parameters and focal mechanism solutions of Jiashi M 5.5 earthquake and 18 Ms>3.0 aftershocks

Jf g 2 E N =g BN C‘AP%E /¢ W/ P #l/ ) T &/
5 /Cy /) Ms o Mwo BE/kmo B i WEhM B WM WaEim A WM F6n s
1 2018-09-04 T05:52 76.98 39.51 5.5 5.3 9 48 83 3 318 87 173 3 3 273 7
2 2018-09-04 T06:24 77.05 39.52 3.0 3.8 9 96 37 33 338 71 122 45 20 286 53
3 2018-09-04 T06:48 76.96 39.56 3.3 3.6 9 251 49  —68 39 46  —113 230 74 326 2
4 2018-09-04 T06:52 77.00 39.53 3.3 3.7 10 255 22 —16 0 84  —111 248 47 108 36
5 2018-09-04 T07:20 77.06 39.49 3.2 3.5 8 80 73 —4 171 86  —163 37 15 304 9
6 2018-09-04 T07:29 77.04 39.40 3.0 3.4 11 33 66  —21 132 71 —154 354 32 262 4
7 2018-09-04 T08:25 77.06 39.47 3.8 3.9 8 47 82  —42 144 49 —169 357 35 102 21
8 2018-09-04 T10:51 76.93 39.46 4.6 4.5 10 54 81 —12 146 78 —171 10 15 100 2
9  2018-09-04 T11:26 76.99 39.52 3.1 3.4 7 44 84  —22 137 68  —173 359 20 93 11
10 2018-09-04 T15:11 76.95 39.53 3.0 3.3 9 32 71 —22 129 69  —160 350 29 81 2
11 2018-09-04 T21:11 77.02 39.55 3.2 3.4 11 90 48 0 0 90 138 53 28 307 28
12 2018-09-04 T21.57 76.99 39.50 3.4 3.5 10 40 67 —38 133 83  —157 359 22 265 11
13 2018-09-05 T01:52 77.03 39.55 3.0 3.4 11 260 56 —15 359 78  —145 225 33 125 14
14 2018-09-05 T02:44 77.01 39.48 3.6 3.7 8 55 47 31 303 68 133 3 12 259 48
15 2018-09-05 T11:15 77.05 39.54 3.7 4.0 7 127 90 180 217 90 0 352 0 262 0
16 2018-09-07 T02:42 77.03 39.46 3.3 3.8 14 217 35  —66 9 58  —106 240 72 111 12
17 2018-09-07 T04.:06 77.09 39.48 3.1 3.5 10 45 90  —17 135 73 180 359 12 91 12
18 2018-09-07 T09:01 77.04 39.49 3.0 3.5 9 337 50 60 199 49 121 88 0 179 67
19 2018-09-20 T13:24 76.95 39.67 3.0 3.5 14 75 73 166 169 77 17 302 2 33 21
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Fig.2 Fitting results of theoretical synthetic and

measured waveform
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Fig.3 Nodal plane, P axis, and T axis from the focal mechanism solution of the eighteen aftershocks
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Fig.4 Epicenter distribution of Jiashi Ms5.5 main shock
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78.0°E

and aftershocks after relocation

3 g5

(D) Bt W EH B EAAMIE Ms5.5 i & H
A2 LE A IR i 2 S % B Ay = R o A Ik
U = 0 ) B AR — 80k AR B IA 2 NEE

J7 ) A, LY 5 1Y) & R W2 A 1) A A — o e A
F AR W 2417 T 1) 437 5 19 BH 3 UK Ml R R AR 1 X
A REAEAEE 2 NEE [n] i B AR W 24 . i Ms5.5
M2 ¥ 5 A SRR 34T 18] ) NEE-SWW [, {5 £ LA
30°~60" N E WA LL—30°~0°,150"~180° f& £,
AR AL 28 B LU 17 W 3h R

0

B¢
° o
g 107 ° e ® ©
=<
i
= >
20 1 Y ° o
o
30
0 40
545 R R /km
B6 FTRALGRREBEDA®A A3 @
RERA B

Fig.6 Distribution of aftershock depths along strike angle

45°profile in different time periods after relocation
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Fig.7 Distribution of aftershock depths along strike angle

315°profile in different time periods after relocation
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