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Abstract: The 2024 Baicheng M5 earthquake swarm exhibited distinct spatial zoning and temporal

clustering characteristics. Spatially, the earthquake swarm displayed a concentrated distribution in
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three clusters. Temporally, it manifested as alternating seismic activity among these clusters. Such
M5 earthquake swarms were relatively rare both domestically and internationally. Based on observa-
tional data from the Xinjiang regional digital seismic network, this study used a joint inversion algo-
rithm combining P-wave first-motion and waveform fitting in the CAP method to calculate the focal
mechanism solutions and focal depths of the Baicheng M5 earthquake swarm sequence in April 2024.
Meanwhile, the double-difference relocation method was employed to relocate the earthquake swarm.
Based on this, the relationship between the Baicheng M5 earthquake swarm activity and the tectonic
movements in the Kuqa Depression area was analyzed. Preliminary results showed that the focal mech-
anisms of the 14 earthquakes in the Baicheng earthquake swarm were all thrust types, indicating that
this earthquake swarm was the result of thrust tectonic activity that occurred at the junction of the
South Tianshan Mountains and the Tarim Block. Based on the relocated depth profiles, it was in-
ferred that the seismogenic structures of earthquakes in zones I and II were likely EW-trending faults,
while the seismogenic structure of zone III was likely an NNE-trending fault. According to existing
geological data, the southern part of the Kuga Depression near the Tarim Basin featured a northward-
thrusting reverse fault-anticline system. Conversely, the northern part near the South Tianshan Moun-
tains was characterized by a southward-thrusting reverse fault-anticline system. The Baicheng M5
earthquake swarm could generally reflect the tectonic movement characteristics of the thrust systems
on the south and north sides of the Kuqa Depression. In addition, it was inferred that an NNE-trending
fault existed near the seismic zone, obliquely intersecting the EW-trending faults of the South Tian-
shan Mountains. This fault likely formed during differential shortening of NS-directed tectonic com-
pressional deformation across the eastern, central, and western segments of the Kuga Depression.
Moreover, the NNE-trending fault might offset the EW-trending faults in the seismic zone, forming a
fault junction zone that led to an uneven local stress field. This made effective stress accumulation diffi-
cult, thereby resulting in seismic gaps between zones I, 11, and II1.

Keywords: Baicheng M5 earthquake swarm; focal mechanism solution; relocation; tectonic characteristics
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Fig.1 Spatial distribution of Baicheng M5 earthquake swarm and schematic diagram of each subarea (based on catalog data from

Xinjiang regional seismic network)
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Fig.2 M-t diagram of Baicheng earthquake swarm sequence
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Table 2 Focal mechanism solutions for three M5 earthquakes in Baicheng earthquake swarm provided by different agencies
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Fig.7 Cross-section characteristics along predominant direc-

tion of Baicheng earthquake swarm and its migration
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