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the Sanshui M, 4.0 Mining-induced Earthquake
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Abstract: On February 5", 2023, an M;4.0 earthquake occurred in Sanshui, Guangdong, which was felt in
Foshan, Guangzhou, Shenzhen and other areas. The feeling range is wide, and the epicenter is located in the salt
mining area, so it attracts significant attention. This article collected and carefully analyzed 342 high-quality seismic

records and 410 strong-motion records within a 800 km of the epicenter. Through manual analysis, a total of 967
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seismic phases were identified. The statistical analysis reveals that: All station records exhibits substantial high-fre-
quency components before the arrival of the Sg wave. After the Sg wave, there are 75 stations recorded short-period
surface waves with periodic changes (period between 1.1-1.5s), less burrs and regular vibration, and their dura-
tion is about 5-20 s. Overall amplitude of surface waves decreases with the increase of the epicenter distance, but
there is a sudden increase of several times at some stations. The apparent velocity of the maximum peak is about
2.85 km/s, which is more obvious in the vertical direction, and consistent with the characteristics of Rg surface
wave. The focal depth determined by the depth phase sPn is about 3.8+0.39 km, and the revised epicentral location
is: 112.958 3°N, 23.271 6 E. The initial motion is distributed in four quadrants, and the determined seismogenic
structure is: strike 334.90°, dip angle 54.04°, and a slip angle —18.84°. The dislocation type is mainly left-later-
al strike-slip, with a small amount of normal fault. Through comprehensive analysis, it is believed that this earth-
quake is induced by long-term brine extraction and salt mining activities. The stress variations within the mined-out
area leads to the adjustments in the stress distribution of the ore body. The stress along the F7 fault exceeded its
load-bearing capacity, resulting in rupture and sliding of the hanging wall under the predominant control of region-
al stress, which leads to the mining-induced earthquake closely related to the mining activity.

Mining-induced earthquake; Seismic phase characteristics; Source location;
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Table 1 The focal depth results of this earthquake estimated by the apparent dip angle method
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Table 2 sPn seismic phases identified in this earthquake
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Table 3 Revised origin time and micro-epicenter of the Sanshui M, 4.0 earthquake on February 5", 2023
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Fig.1  Variation of travel time corresponding to peak velocity of Rg wave with epicentral distance of Sanshui earthquake , Guangdong
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