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Abstract: There have been many intensive small earthquakes since the M3.8 earthquake occurred
in Rushan,Shandong on October 1,2013. Two earthquakes(M4.2 and M4.0)occurred separately
on January 7 and April 4,2014. There have never been so many earthquakes in Rushan. A focal
mechanism describes the nature and source rupture process and is an important foundation to un-
derstand the stress state of the source region,earthquake faults, and for analyzing the causes of a
seismic event. Therefore, seismic interpretation and post-earthquake seismogenic stress distribu-
tion mechanisms play very important roles in determining earthquake focal mechanisms.In this
study,using waveforms from the Shandong Seismological Network and comparing the synthetic
and the observed seismograms,the focal mechanism of the Rushan M4.2 and M4.0 earthquakes in
2014 are inverted using the CAP(Cut and paste) method. The results show that the two earth-
quakes get their best focal mechanism at 6 km depth,and that the parameters of the nodal planes
are similar,belonging to the strike-slip type.At a depth of 6 km,the correlation coefficients of 40
phases of the M 4.2 earthquake greater than 0.7 that were recorded by eight stations are 37,which
accounts for 93%.The correlation coefficients greater than 0.9 are 28, accounting for about 70%.
Similarly,at a depth of 6 km,the correlation coefficients of 40 phases of the M 4.0 earthquake that

were recorded by the eight stations are all greater than 0.7 and the correlation coefficients greater
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than 0.9 are 31,accounting for about 78 %. Therefore, the synthetic seismograms of the two earth-
quakes fit the observed seismograms well demonstrating that the inversion results are credible.
The focal mechanism shows that the moment magnitude of the M4.2 earthquake was My =4.3;
one nodal plane has a strike of 290°, rake of 84°,and dip of 22° and the other nodal plane has a
strike of 189°,rake of 68°,and dip of 174°. The moment magnitude of the M4.0 earthquake is My
=4.2,0ne nodal plane has a strike of 289°,rake of 90°,and dip of 27° and the other nodal plane has
a strike of 199°,rake of 63°,and a dip of 180°, The hypocentral distance was calculated by the mo-
bile seismic station near the epicenter.The results show that the focal depth is slightly less than 7
km,which is consistent with the inversion results of the CAP method, and therefore, the main
rupture of the earthquake was in the upper crust. The parameters of the Rushan fault nearest to
the epicenter (strike of 10° normal fault)are not consistent with the focal mechanisms of the two

earthquakes,which show that the Rushan fault is not the seismic fault and that the seismic faults
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may be concealed faults.
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Fig.1 M-z plot of Rushan earthquake sequence
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Fig.4 Focal mechanism of the M4.2 earthquake on January
7 and comparison between the synthetic and the
observed seismograms (The red curves are theoretical
seismograms, and the black curves are observation
seismograms; the numbers below the waveform curves
are the time shifts(first line)and cross-correlation
coefficient in percent(second line))
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