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Abstract;: On June 5, 2010, a magnitude Ms4. 6 earthquake occurred in the Yangqu region, which
was located on the Shilingguan uplift between the Taiyuan basin and the Xinding basin in the
Shanxi rift. This was a moderately strong earthquake felt in Yangqu and surrounding areas. The
earthquake ruptured on the Shangendi fault, which controlled the tectonic activities in the east
side of the Taiyuan basin. Based on the seismicity distribution, it appears that this earthquake
was also located in the seismic gap of the Taiyuan basin. To better understand the seismotecton-
ics of this region, we relocated this event and further studied its focal mechanism based on the lo-
cal broadband waveform data recorded by the regional seismic network in the Shanxi Province. In
this work, the earthquake was initially relocated by means of the absolute relocating method, and
then the focal mechanism and focal depth were determined by the" Cut and Paste” (CAP) meth-
od. We inversed the focal mechanism using waveforms in seven stations near the epicenter with
high SNR ratios and clear P wave polarization, and the stations were evenly azimuthally distribu-
ted. The results of the focal mechanism and focal depth were testified by comparing the observed

records and the synthetic waveforms. The results indicate that the Yangqu earthquake was a nor-
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mal fault earthquake with a small percentage of strike-slip components. The best double couple
solution is 213°, 47°, and — 161° for strike, dip, and slip angles, respectively, for one nodal
plane, and 109°, 76°, —44° for another. The moment magnitude was My 4.5, and the estimated
focal depth was 17~20 km, as determined by the CAP method and absolute relocation method,
which suggests that this event was a shallow earthquake. The focal depth of the Yangqu earth-
quake was consistent with the relocation of small to moderate earthquakes in the Shanxi rift. The
Yangqu earthquake occurred about 6 km away from the Shangendi fault, which is the eastern
boundary fault of the Taiyuan basin and is about 9. 7 km away from the Xizhoushan—Xilu fault,
which is the western boundary fault of the Xinding basin. The focal mechanism of the Yangqu
earthquake was dramatically different with the tectonic settings of the Shangendi fault and the
Xizhoushan— Xilu fault near the epicenter. Based on the relocated location, the Yangqu earth-
quake should occur in the Shilingguan uplift. However, there is no evidence to show that the
Shangendi fault and the Xizhoushan xilu fault extend into the uplift region; furthermore, there is
no fracture that is consistent with the mechanism solution of the Yangqu earthquake. Thus, com-
bining previous studies and our results, we suggest that the Shangendi fault and the Xizhoushan
—Xilu fault are not the seismogenic fault of the Yangqu earthquake. Because the energy is too
weak to transport the rupture to the surface, no surface rupture has been found in the field sur-
vey. Therefore, we suggest that a buried fault may be the seismogenic structure of this event.
This conclusion still needs further investigationwith ambient noise imaging, active fault detec-
ting, a dense network of high dynamicrange seismometers, and geological field work in Yangqu
and its surrounding areas.

Key words: Yangqu Ms4. 6 earthquake; Cut and Paste method; focal mechanism; focal depth;

seismogenic fault

; CAP

2010 6 5 35 km
4.6 . . ’ -
] 2008 o Zhao Helmberger :
1 CAP(Cut And Paste)
M=3.5 : 2009 ’ Pnl
4.2 .
[ sl CAP
70 , P
[2] , CAP
60 km 1102 6.5 s °
2002 4.7 o 1 CAP
’ 1.1
A ° CAP
CAP 1.6 P ( PnD) ( Sur) ,

5 ( Pnl )



694

, 110° 111° 112°
|
[3-4]
1.2
230 km ] 20 5
7 P N
C D,
1.3
CAP
’ ’ ?"é\ﬁ i
K i 4
’ FoK .ﬂﬁ%é \k AANZ
i A7) S /1
° A1 EFAEAAL s R0 Essshh
s Fig. 1 The seismic epicenter and seismic stations used
in study
1
Table 1 The crustal velocity model used in study region
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Fig. 2 Comparison between the theoretical and the observed seismograms of Yangqu Ms4. 6 earthquake and focal
mechanism solution. (Red curves are theoretical seismograms, and black curves are observation seismograms.
There are the station names, epicentral distances (unit; km) and azimuths at the left side of the waveform
curves, the first line below the curves are the inversion error, and the second lines are their correlation coefficients

(unit: %). The filtering range:0. 05 ~0. 2 Hz for the P wave, and 0.03~0.1 Hz for the Surfaces wave)
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