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Fig. 1 Magnitude-time plot of M, =1. 0 events of the Rushan swarm.
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Fig. 4 Relocation results of the Rushan swarm by HypoDD method, using data from permanent network.
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Fig. 6 Relocated results of the swarm from May 6 to June 30, 2014, using data from Rushan temporary array.
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COMPARISON OF LOCATIONS OF RUSHAN EARTHQUAKE
SWARM FROM LARGE AND SMALL NETWORK

ZHENG Jian-chang QU Li QU Jun-hao HU Xu-hui LI Dong-mei
( Earthquake Administration of Shandong Province, Jinan 250014, China)

Abstract

A notable swarm occurred in Rushan, Shandong Peninsula and its activities continue since Oct.
2013 till now. Up to Sept. 30, 2014, more than 7 000 events have been recorded, in which locatable
shocks exceed 2000, and 18 events with M, =3.0. The swarm is rarely seen in East China for its
extraordinary duration time and surprising high frequency of aftershocks. 18 temporary seismometers
have been deployed around the swarm since May 6, 2014, and composed a seismic array for
monitoring the swarm activities. Based on data from permanent networks and temporary array, we
relocated the earthquake sequence by using hypoDD method. It has been shown that, there is obvious
difference between permanent network results and temporary array results. The permanent network of
Shandong has a relative large coverage gap ( more than 200°) for this swarm. Its location resulis
therefore should not be reliable. There are maybe other errors in the permanent network result due to
some problems in the raw data, such as too few stations for most locatable events(3 stations), and
relative lower proportion of located events in final result (74.3% , while 95.1% in temporary array
result) . It can be found by comparing location results from permanent network and temporary array
that, using temporary array’s data can improve the location accuracy significantly. The results of
temporary array are: aftershocks distribution of Rushan swarm is in NWW direction, the dip-direction
of fitted fault plane is SW, and the strike and dip angle agree with focal mechanism of the mainshock.
Focal depths of aftershocks are at 4.5 ~8km; the swarm is restricted in a small area about 3kmx3kmx
lkm, and has some characteristics such as clustering, staged activities, and etc; the aftershock
activities are in accord with crack growth behavior pattern, hence we deduced that there may be fluid
intrusion in source area. Finally, we discussed the seismogenic structures and active mechanisms of
this swarm combined with relative geologic knowledge. We draw some conclusions as follows: 1)
Rushan swarm probably occurred at the boundary of rock bodies of Duogu Mountain and Haiyangsuo
super-unit; 2 ) The seismogenic structure is a blind fault, which should be a part of adjacent
Heishankuang-Jilincun Fault, or might be a new fault at rock body boundaries; 3) Rushan swarm
might be an evidence for the existence of the disputed Shidao Fault.
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