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Fig. 1 The 1989 earthquake swarm and geological

structures in Datong — Yanggao region
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Fig. 2 The activity of the 1989 Datong — Yanggao
earthquake swarm in the latitude direction

along with time
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Tab. 1 Parameters of the 3 large earthquakes in the 1989 Datong — Yangao sequence
N ] L E o X
Y IR /km AR /km BERTEEkm SFHLHS/m
F-H-H I 73 Ap/ (%) en/(°)
1989 -10 - 18 22:57 5.7 39.95 113. 83 12 7 12 0.238
1989 -10 -19 01:01 5.9 39.93 113.85 14 10 12 0. 459
1989 -10 -19 02:20 5.6 39.98 113.87 12 13 11 0. 046
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Tab.2 Parameters of the medium models in the study area

NE O WE/km Ve/(kmes™') Vo/(kmes™') p/(kmem™?)
TIRZE 0 2. 66 1.192 6 2 550
2 5.50 3.32 2 670
- Hi5%
7 6.10 3.41 2 670
Pt 14 6.35 3.49 2 800
23 6.55 3.56 2 800
T Hi5T
31 6. 60 3.63 2 900
- Mg 48 8.00 4.309 1 3300
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Tab. 3 Focal mechanism solutions for the 3 large earthquakes in the 1989 Datong — Yangao sequence

AT T REpap!!
bR = - — - — HiFEHE/ (N - m)
El/ () Biff/(°) Wahff/ () El/ () i/ (°) Walifa/(°)
5.7 % 201. 46 88. 80 -179.62 111.45 89. 62 -1.2 1.42 x 10"
5.9 % 198.23 82. 19 -177.11 107. 83 87.13 -7.82 12.125 x 107
5.6 %% 198. 82 77.95 -169. 55 106. 62 79.78 -12.24 1.45 x 10"
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Fig.3 M -t of the Datong-Yanggao earthquake sequence

from 22: 00, October 18 to 10: 00, October 19, 1989
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Fig. 4 Changes of Coulomb failure stress on the receiving fault of the

M5.9 shock caused by the 1989 Datong — Yanggao M5. 7 shock
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Possible Coulomb Stress Interactions between the Three Main Earthquakes
in the 1989 Datong — Yanggao Earthquake Swarm

WANG Xia', SONG Meiqin', GUO Wenfeng', CHEN Hui', FANG Qiang’
(1. Shanxi Earthquake Agency, Taiyuan 030021, Shanxi, China)
(2. Guangshan Branch of the Xinyang Ecological Environment Bureau, Guangshan 465450, Henan, China)

Abstract

We calculated the co-seismic static Coulomb stress changes of the M5.7 earthquake, the M5.9 earthquake
and the M5. 6 earthquake in the 1989 Datong — Yanggao earthquake swarm, and analyzed the effects of different
fault parameters on the Coulomb stress field, and quantitatively investigated the triggering relationships among these
earthquakes by combining the distribution patterns of the aftershock sequences. The results show that the M5.7
shock may have been characterized by NW left — lateral strike —slip, followed by NE right — lateral strike — slip of
the M5. 9 shock, with conjugate activity of the seismogenic fault, and triggered the subsequent aftershocks. A com-
prehensive analysis of the distribution of events and the Coulomb stress changes suggests that the possible seis-
mogenic mechanisms of the 1989 Datong — Yanggao earthquake swarm are: (DIn the context of the enhanced re-
gional stress field, the 2 conjugate seismogenic faults were both close to the critical state of failure, and the NW —
oriented Tuanbao fault ruptured firstly with lower yield stress; @The NE — oriented Dawangcun fault was subse-
quently triggered rupture, and the NE — oriented rupture was predominant. The main aftershocks were distributed in
NE direction, which was consistent with the direction of the NE principle compressive stress; @The effective fric-
tion coefficients of the receiving faults in the study area were relatively high (over 0.4); @The M5.9 earthquake
triggered the aftershocks in the southwest region, and the aftershocks in the southeast region may be influenced by
the M5. 9 earthquake, and was controlled by the friction coefficient of the fault. Generally, there was a trigger rela-
tionship between the three M >5. 5 earthquakes, and the M5. 9 shock had a significant triggering effect on the sur-
rounding faults.

Keywords: Coulomb stress; stress triggering; effective coefficient of friction; the Datong — Yanggao earth-

quake swarm



