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Relocation of 2013 Sunan—Menyuan M5.1 Earthquake and Analysis
of Focal Mechanisms and Seismogenic Structure

YAO Jia-jun'?

(1.The Geophysical Exploration Center of CEA , Zhengzhou 450000, Henan ,China ;

2.Earthquake Administration of Qinghai Province, Xining 810000, Qinghai ,China )
Abstract; On September 20, 2013, an earthquake of Ms5.1 occurred in the Sunan — Menyuan
boundary region. Using the data recorded by Gansu and Qinghai Digital Seismic Networks, we
relocated the M, =>1.0 events in the earthquake sequence using the Hypo2000 location algorithm.
After relocation, the vertical and horizontal average errors were found to be 1.87 km and 3.64
km, respectively, and the root mean square residual error of travel time is 0.51 s. The results
show that the mainshock occurred at the northern foot of Gangshiga, the main peak of Lenglon-
gling, and the aftershocks are primarily distributed along the Lenglongling fault zone, with a
length and width of approximately 20 km and 2.5 km, respectively. The transverse section exhib-
its focal depth focus in 3~10 km, and longitudinal section shows a fracture plane that dips to-
ward the northeast and the dip angle is approximately 30°. The focal mechanism solution of the
mainshock is also determined using the cut and paste (CAP) method. The results show that the
best double couple solutions of the event and the other nodal plane are 360°, 68°, and 117° and
126°, 34°, and 42°, respectively, for strike, dip, and rake angles. Further, the moment magni-
tude is MW5.05, and the best centroid depth is 10 km.
Key words: Sunan— Menyuan earthquake; Hypo2000; CAP method; Lenglongling fault zone
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Fig.1 Distribution of stations near the epicenter and Division plot for crustal models
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Fig.1 The travel time curves of Pg and Sg
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Table 1  Velocity partition used by Hypo2000

e XA /) EXFEE/km o JEX AR/ km e A
1 100.50, 39.20 45 45 mode 1
2 102.50, 38.70 60 50 mode 2
3 103.80, 37.60 50 40 mode 3
4 099.10, 38.20 45 45 mode 4
5 100.80, 37.80 40 40 mode 5
6 102.00, 36.60 50 40 mode 6
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Fig.3 Epicenters distribution of the earthquake sequence and depth profiles after relocation
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Fig.4 Inversion of the focal mechanism solution of the Ms5.1 mainshock
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Table 2 Focal mechanism solution parameters from different source
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CMT 351 109 61 135 59 34 67 14 299 68 162 17
CEA-IGP 360 120 68 123 39 37 68 18 310 56 168 28
FiNS'S 360 117 68 126 42 34 70 19 307 58 169 25
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