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Analysis of the causative fault during Silakhor earthquake, March 31,
2006 in Lorestan province

Mehdi Rezapour

Institute of Geophysics, University of Tehran, Iran
(Received: 18 April 2009, accepted: 16 September 2009)

Summary

Iran is located in a very complex tectonic area, where continental shortening takes place
due to the collision of the Arabian and Eurasian plates. This Arabia-Eurasia Convergence
occasionally causes a distractive earthquake such as the Silakhor Earthquake to occur in
Iran. The March 31 2006 Silakhor Earthquake, with a magnitude of Mn=6.0, occurred on
Friday at 4:47:03 local time near the village of Chalan-Cholan in Lorestan province. It
was preceded by two large foreshocks with magnitudes of Mn = 4.7, 5.2 and followed by
two relatively large aftershocks of Mn=4.9 and 5.3. The Silakhor plain was seriously
affected in earthquake: about 70 people were killed and more than 2000 were injured
(Mirzaei Alavijeh et al. 1385). Mahdavifar and Tajik (1385) reported a macroseismic
intensity of I = VIII on the MSK98 scale for the Silakhor Earthquake.

More than 30 foreshocks and many aftershocks were recorded in the Silakhor
Earthquake. Such extensive foreshock-mainshock-aftershock sequences for an earthquake
of moderate. magnitude (Mn = 6.0) is unusual

The earthquake sequence occurred along the Main Recent Fault (MRF) in the northern
Zagros. The right-lateral strike-slip displacement along the MRF fault is about 3 + 2


www.SID.ir

WA lad bl (Ol ol K50 55 ales

TS

\id

millimeter per year (Vernant et al. 2004). All seismic stations which recorded Silakhor
earthquake are located at a distance of at least 100 kilometers from the epicenter. No
attempts were made to record micro events by deploying a temporary seismic network in
the source region. To analyze this earthquake, an approach was made to relocate the
recorded sequence by gathering all available data and using a proper velocity model. The
region in this study enclosed between 48.4° to 49.2° east longitudes, and 33.3° to 34° north
latitudes.

The Silakhor earthquake sequence was recorded in many permanent seismic stations.
These stations are operated by the University of Tehran's Institute of Geophysics (IGUT),
the International Institute of Earthquake Engineering and Seismology (IIEES), and the
Karkeh Dam. All picked phases data were compiled from the bulletins of organizations
listed above. Additionally, in order to plot a PGA contour map of the source region, the
acceleration data recorded in stations which are run by the Building and Housing
Research Center (BHRC) were used.

For this research, recorded events were relocated by using different location programs
and a proper velocity model. The results show that applying the Hypoinverse program
(Klein, 1984) gives less errors for hypocenter parameters in comparison with other
location programs, such as Hypo71 (Lee and Lahr, 1975) and Hypocenter (Lienert et al.
1986). The focal mechanism of the main shock was determined by using the polarity data
of the first arrival waves in the seismic stations. The mechanism for the mainshock was
obtained as Strike/Dip/Rake = 310°, 46°, 171°. The obtained focal mechanism shows that
the activated fault segment in this earthquake has a right lateral mechanism with a dip
toward the north-east. The focal mechanism of mainshock and iso-acceleration curves
show that the mainshock rupture in the Silakhor Earthquake was a unilateral rupture and
that it initiated near the southeastern end of the rupture zone and propagated toward the
northwest. The distribution of relocated aftershocks shows that in the area of this
earthquake two fault segments were active. The first segment, which includes the main
shock, is located between Dorud and Silakhor. The second segment is located between
Silakhor and Borujerd. It seems that there is a gap of about 10 km length between them.

Key words: Silakhor, Lorestan, focal mechanism, aftershock
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20060330 161709.3 194709.3 33.52 48.81 4.7
20060330 183221.4 220221.4 33.49 48.62 2.6
20060330 185723.0 222723.0 33.38 48.56 24
20060330 191705.6 224705.6 33.67 48.82 29
20060330 193615.4 230615.4 33.47 48.85 5.2
20060330 194749.3 231749.3 33.57 49.17 23
20060330 204023.6 00.1023.6 33.97 48.57 1.6
20060330 214752.1 011752.1 33.75 48.17 1.9
20060330 215241.0 012241.0 33.67 48.51 2.2
20060330 220031.8 013031.8 33.53 48.84 3.2
20060330 230300.6 023300.6 33.64 48.72 2.2

e 03 Jmns Sl Dsline S e (5 g ) edd e (sla il Y gt

Date Origin Ti : i
gin Time | Latitude | Longitude | Depth .
Agency e (UT) N E km Magnitude
IGUT! 31/03/2006 01:17:04.3 33.483 48.864 18 Mn = 6.0
IEES? 31/03/2006 01:17:02.3 33.65 48.91 14 ML =6.1
1sC? 31/03/2006 01:17:02.6 33.5819 48.7952 15.4 mb =5.7,Ms =5.9
USGS-NEIC* 31/03/2006 01:17:00.96 33.50 48.78 27 Mw =59
Harvard
5 31/03/2006 01:17:09.9 33.74 48.73 17 Mw = 6.1
CMT
EMSC* 31/03/2006 01:17:00.2 33.63 48.76 10 Mb =5.7
This study’ 31/03/2006 01:17:03.41 33.6830 48.9352 7.0 Mn = 6.0

'IGUT = Institute of Geophysics, University of Tehran

’[IEES = International Institute of Earthquake Engineering and Seismology
3ISC = International Seismological Centre

*USGS = United State Geological Survey,

NEIC = National Earthquake Information Center

SEMSC = European-Mediterranean Seismological Center
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:O 50 Jf()=B+K/(c+t)’ Modified Omori formula, Utsu et. al (1995) _
v B=0, K=47.55, p=1.036, c=0.456 !
2 40 N=220, M>=2.0, T, =0, T, ;=61 B
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