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Abstract

On August 15, 2016 we have set up a temporary seismic network consisting of 5 short-period digi-
tal seismographs near Yixingzhai gold mine in Fanshi County of Shanxi province, recording 8.22
Yixingzhai M; 2.3 earthquake sequence. By using double difference location technology and PS
amplitude ratio of focal mechanism solution, it is found that the seismic sequence distributes near
the goaf in Yixingzhai gold mine, mainly concentrating in the Yixingzhai fault in direction of NW.
The majority of solution to the focal mechanism is normal fault type, the most microseismic seis-
mogenic fault being direction of NNE and the maximum earthquake rupture mechanism being NW
direction. Seismic analysis shows that banded goaf formed underground stress relaxation zone in
the gravity field, and the gravitational field led to a few rocks above the goaf roofing, while the
rocks on both sides of the goaf went down along NNE direction, and moved to the center, generat-
ing microseismic activity. When the goaf extended downward or on both ends, the range of relaxa-
tion zone will be larger in virtue of the NW Yixingzhai fault, further increasing the earthquake in-
tensity. And the fault in the lower part of the goaf stimulated local activity due to the unloading,
causing several strong earthquakes on the surface. These phenomena indicate that the enhance-
ment of Yixingzhai seismic response reflects the gravity field action around the goaf, and also cor-
responds with the local activity phenomena along the Yixingzhai fault.
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Figure 1. Yixingzhai gold mine location map
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Table 1. The parameters table of earthquake temporary monitoring stations at Yixingzhai gold mine in Shanxi province
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Figure 2. The waveform difference diagram: earthquake (&), gold mining gun (b) and car vibration (c)
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Figure 3. Distribution map of seismic positioning results
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Table 2. The earthquake frequency and magnitude statistics table
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Figure 4. The earthquake MT map
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Figure 5. The earthquake depth distribution map at Yixingzhai gold mine in
Shanxi province
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Table 3. The parameters table of small earthquake source mechanism solution at the Yixingzhai mining
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Figure 6. The earthquake distribution map at the Yixingzhai gold mine in Shanxi province (2016.8.15~2016.9.6)
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Figure 7. The schematic diagram of earthquake formation
mechanism at the Yixingzhai gold deposit in Shanxi province
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