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Summary

We have investigated seismicity of Alborz using various permanent and temporary seismographic and
accelerographic networks in the period 1996-2023. The long period of the seismic data allowed us to
better capture the pattern of seismicity in Albroz. We precisely relocated 971 earthquakes and
calculated 156 focal mechanisms using polarity of the first P arrival times. The seismicity map of
Alborz clearly shows a much higher seismicity in east Alborz relative to west Albroz which is in
agreement with the observed higher GPS strain rate in east Albroz. Therefore, the conspicuous lower
rate of seismicity in west Alborz is not entirely related to the prescence of a seismic gap there. The
seismicity map shows large seismicity on Astaneh, Firuzkuh and eastern part of the Mosha fault, the
Hablerud-Takht-e Rostam fault zone, Rudbar fault, North Albroz fault, and the western end of the
Mahdasht-South Karaj fault in connection with the Ghezal Hesar and Eshtehard faults. The pattern of
the calculated focal mechanisms in Alborz is not in agreement with the strain partionshining of reverse
faulting on Khazar fault and strike-slip faulting on the parallel faults on the southern hill of Alborz. The
prescence of both strike-slip and reverse faulting across Alborz instead suggests the dominance of
tranpressional deformation regime. This finding along with the recent GPS observation of slip on North
Alborz fault would strongly affects existing earthquake hazard assessments by reducing the role of
Khazar fault in the deformation of Alborz. North of Central Iran show significant seismicity with
prominent right and left lateral strike slip mechanism in northwest and northeast Central Iran,
respectively. The eastern half of the region (east of longitude 52 degrees) is clearly affected by the
Alborz deformational regime whereas in the western half, the active deformation directly follows the
defromation regime governing the Zagros collision zone. Indes, Kushk-Nosrat, Qom-Zefreh, Parandak,
Tafresh and Robat-Karim faults on northwest Central Iran all show a dominant right-lateral strike-slip
faulting. Prescence of significant seismicity and geodetic strain on the northern edge of Central Iran
disagrees with the general notion of Central Iran as being a aseismic block, and instead suggest that the
northern Central Iran experiences active deformation. The new seismicity map show aftershock clouds
with length of about 80 and 60 km along the faults responsible for 1990 7.3 Mw Rudbar earthquake and
1942 7.2 Bouin Zahra earthquakes, respectively. A dominant left-lateral strike-slip mechanism is
determined for Karvansara fault. The Malard-Tehran 2017 earthquake has a left-lateral strike-slip
mechanism and is attributed to Marlik fault.
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