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1-Introduction

Strike-slip faults caused by the pure shear regime often cut the extension of the aligned orogenic belt; the
length of the fault is less than 100 km, and the displacement along them reaches several 10 km. However,
the strike-slip faults formed in the simple shear regime are generally parallel to the orogenic belt, and their
length and displacement are hundreds of kilometers (Sylvester, 1988). Strike-slip faults can be bent or have
en-echelon geometry. Depending on the type of movement of strike-slip faults and the direction of the
bends or steps, they can be affected by pressure or tension. The Zagros mountain range is part of the
Himalayan Alps orogenic belt and the result of the closure of the Neo-Tethys Ocean between the Arabian
and Eurasian plates (Agard et al. 2011; Berberian and King 1981; Alavi 1994). The Zagros mountain range
is generally divided from the southwest to the northeast into the Zagros fold-thrust belt, the Suture zone,
and the Sanandaj-Sirjan belt (Mohajjel and Fergusson, 2014). The Main Recent Fault (MRF) of Zagros is
one of the most important active and strike-slip faults in the folded and thrust belt of Zagros, which has a
slope towards the northeast (Talebian and Jackson, 2002). The heights of the area are mainly made of
sedimentary or metamorphic rocks. The sedimentary rocks of the region are limestone and conglomerate.
Metamorphic rocks include crystallized limestone and low-grade metamorphic shales, which are the most
widespread. Also, diorite, granodiorite, and andesite igneous masses are less exposed than metamorphic
and sedimentary rocks. In general, it can be said that the formations in the northeast of Nahavand are mostly
related to the pre-Jurassic period. These formations include crystallized limestones and metamorphosed
limestone and shale layers, where traces of Cretaceous andesitic volcanic masses can also be seen. In the
southwest of Nahavand, where the formations are mostly located in the Rorande region of Zagros, they are
mainly limestone to crystallized limestone, and the south side contains secondary volcanic traces (Figure
1).

2-Material and methods

On the road from Malayer to Nahavand, many normal faults can be seen that are related to the movements
of the main recent fault of Zagros. The first fault with the displacement measured in this fault is 50 cm and
shows the normal separation in the plane with specifications N40E, 80-85NW. Normal displacement can
be seen at the border of young conglomerate units with marl units (drainage terrace) and springs at the
border of the two units. This fault's characteristics differ from those of the previous fault, which is S10E,
85NW. Faults 3 to 6 in the studied area have beautifully formed a negative flower structure with a maximum
displacement of about 30 cm (Figure 2). Along the Nahavand fault, the right lateral movement of the fault
has caused displacement and deviation in the drainage path in various areas. The amount of these deviations
has been different in different places. Using Google Earth images of the southern part of the fault in the
vicinity of Tudeh Zan village, a deviation was created in the course of the drainage. In this area, the fault
is located between Miocene units. The main drainage flows towards the east with a west-east trend, and the
fault with a high angle from northwest to southeast has led to a shift in the drainage's path(Figure 3). The
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estimated amount of displacement in this area has been measured to be about one kilometer, which can be
related to the recent tectonic activities of the fault.
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Fig. 1. Geological and structural map of the southern termination of the Nahavand fault and stereographic images of
the faults in the area.

Fig. 2. Negative flower structure with normal separations due to the movement of oblique normal slip faults, view
towards the southeast.
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Fig. 3. Right lateral movement created in the drainage path due to the movement of the Nahavand fault. (a) Displaced
drainage and (b) restoration of the displacement to the state before the deviation in the drainage. The restoration of

the deviation created in the drainage path is estimated to be one kilometer.

3-Conclusion

The Nahavand fault, which is one of the parts of the Main Recent fault in Zagros and the extension of the
right lateral strike-slip, is located in a stepped arrangement in the north-western part of the Qala Hatem and
Dorud fault and is of non-overlapping type. The orientation of the stress field and the geometric
arrangement of Nahavand and Dorud fault segments have caused the formation of the transmission basin
in this section and have created normal faults and negative flower structures in this region. According to
the general pattern obtained from the density of lineaments and rose diagrams in the study area, the fractures
close to the fault have a northwest-southeast trend and the trend of the main fault zone, and the secondary
fractures around the fault it is of Riddle (R) fractures in Zagros. The density obtained from the lineament
shows its very high value in zones e and h, and this value decreases with distance from the main fault due
to the fractures related to the MRF, which move away from this zone. The density of fractures decreases.
In the fractal analysis of fractures and lineaments, the fractal dimension corresponding to the areas close to
the fault shows the highest value. This trend is from the northwest-southeast side of the region, which
defines the main fault trend in the region. The influential factor in increasing the fractal dimension of the
studied area is the fractures related to the main Recent Zagros fault zone, which decreases in density as they
move away from it.
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Fig. 10. Righlateral movement along Nahavand fault, (a) Displacement before restore, and (b) Restore displacement. The
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The region is divided into these zones g, h, f, ¢, d, ¢, b, aand i.
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Fig. 13. Map of fractures and zoning of the studied area.
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Table 1- Number of squares and number of fractures in each square

R(km) Ur Na Nb Nc Nd Ne Nf Ng Nh Ni

13 0.076923 1 1 1 1 1 1 1 1
6.5 0153846 2 1 1 1 1 1 1 1 1
325 0307692 6 13 7 16 11 5 16 16 10

1.625 0.615385 20 32 16 50 37 10 53 62 27
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Table 2- Number of squares and number of linement in each square
r(km) Ur Na Nb Nc Nc Nd Ne Ng Nh Ni

22 0.045455 1 1 1 1 1 1 1 1 1

11 0.090909 4 4 4 4 4 4 4 4 4
5.5 0.181818 16 16 16 15 16 16 16 16 15
2.75 0.363636 16 46 46 43 57 28 58 62 46
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Fig. 17. Map of the location of the Nahavand fault and Dorud fault and earthquakes in the region (Shahrabi and Doloui,
2008)
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