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A B S T R A C T

Northwestern Iran is one of the seismically active regions with a high seismic risk in the world. This area is a part
of the complex tectonic system due to the interaction between Arabia, Anatolia and Eurasia. The purpose of this
study is to deduce the stress regimes in the northwestern Iran and surrounding regions from stress inversion of
earthquake focal mechanisms. We compile 92 focal mechanisms data from the Global CMT catalogue and other
sources and also determine the focal mechanisms of 14 earthquakes applying the moment tensor inversion. We
divide the studied region into 9 zones using similarity of the horizontal GPS velocities and existing focal me-
chanisms. We implement two stress inversion methods, Multiple Inverse Method and Iterative Joint Inversion
Method, which provide comparable results in terms of orientations of maximum horizontal stress axes SHmax.
The similar results of the two methods should make us more confident about the interpretations. We consider
zones of exclusion surrounding all the earthquakes according to independent focal mechanisms hypothesis. The
hypothesis says that the inversion should involve events that are far enough from each other in order that any
previous event doesn't affect the stress field near the earthquake under consideration. Accordingly we deal with
the matter by considering zones of exclusion around all the events. The result of exclusion is only significant for
eastern Anatolia. The stress regime in this region changes from oblique to strike slip faulting because of the
exclusion. In eastern Anatolia, the direction of maximum horizontal stress is nearly north-south. The direction
alters to east-west in Talesh region. Errors of σ1 are lower in all zones comparing with errors of σ2 and σ3 and
there is a trade-off between data resolution and covariance of the model. The results substantiate the strike-slip
and thrust faulting stress regimes in the northwest of Iran.

1. Introduction

Studying the stress state in the crust can provide a better under-
standing of current deformation in each area specially in northwest of
Iran considering its complex seismotectonic settings. Zamani (2013a)
investigated the stress state in Siahcheshme-Khoy fault zone. The
average stress implied a dominant strike-slip tectonic stress regime in
the studied area. The result showed the stress ratio equals to 0.41 for
the regional average stress tensor. This result is in correspondence with
McKenzie (1972) that indicated the existence of two series of conjugate
reverse and strike-slip faults in east Turkey and the Caucasus. Zamani
(2013b) also studied the area between 36 and 40°N, and 44- 49° E and
analyzed the stress state in the region. The result manifested a strike-
slip stress regime in western boundary of the studied area and a com-
pressive stress regime in northern and eastern boundaries. Zarifi et al.
(2014) estimated the magnitude and directions of maximum principal
stress and strain rates in Iran using the focal mechanisms of crustal
earthquakes in the period 1909–2012 and GPS velocities, derived from

the data collected between 1999 and 2011. In this study, we investigate
the stress regimes of the northwest of Iran and surrounding areas by
stress inversion of earthquake focal mechanisms. We try to find as much
focal mechanism solutions as possible with moment magnitude greater
than 4. We also determine the focal mechanisms of 14 earthquakes
applying the moment tensor inversion code ISOLA (Sokos and
Zahradník, 2008). Focal mechanism data (Table 1) and horizontal GPS
velocities (Fig. 1) show that this region is structurally complex and we
cannot separate different stress states from the collective focal me-
chanism data. We therefore divide the studied area to 9 zones. Con-
sidering the limited number of data in some zones, we calculate the
reduced stress tensor using two different methods, multiple inverse
method (Yamaji, 2000), and iterative joint inversion method
(Vavryčuk, 2014) to achieve more confidence. The orientations of
maximum horizontal stress axes in each zone are calculated and the
results of the two methods are compared.
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