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ABSTRACT 

Tehran, the densely populated capital of Iran has experienced several historical events. Its active 

deformation is documented by geological and geodetic studies. However, it is yet unclear how 

the active deformation is accommodated along various faulting trends. The seismic event of 

20/12/2017 in Malard (suburb in western Tehran) was felt strongly in Tehran city, raised the 

question of N-S trending fault as active faults accommodating the deformation. Based on three 

outcrops affecting the Late Pleistocene deposits in northern Tehran are kinematic study 

conducted. The faulting mechanism of N-S trending faults accommodate in two was the 

deformation: 1- as compressive right-lateral strike-slip and 2- compressive with minor horizontal 

component.  
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INTRODUCTION 

Iran is located within the Alpine-Himalayan orogenic belt in a zone resulting from a continental 

convergence between Eurasia to the North and Arabia to the South which mostly is 

accommodated by shortening and strike-slip faulting in the mountain belts. 

The accommodation along of mainly N_S striking  faults can be viewed on maps and continued 

from Zagros to Sanandaj Sirjan suture zone in the west and other important strike-slip faults are 

mapped from back-arc of Makran subduction zone to Doruneh fault in the east. The most 

important of these N_S striking faults in Iran are: Kazerun, Karebas, Sarvestan, Sabzpushan, Izeh, 

Minab-Zendan, Anar fault, Nayband, Dehshir and Nehbandan. Perivious study about these types 

of faults shows some evidence of dextral shear deformation regime ( Berberian, 1976 , Berberian 

1995,  Fakhari 1997, Sherkati 2001, Safari and Seraj 2007). 

The Alborz belt accommodates the motion between the south Caspian basin and Central Iran. 

According to Masson et al. (2007), in the Tehran , the Alborz mountain range accommodates a 

motion rate of about 6 mm yr−1 which is in agreement with the results obtained from regional 

GPS network in the Alborz (Vernant et al., 2004b). The left-lateral shear across the Alborz is 

constrained to ∼4 mm yr−1 (Vernant et al.,2004a). Previous studies in this area have shown the 

importance of mainly E-W striking fault (Berberian, 1984; Abbassi and Farbod, 2009;  Azadi et 

al., 2010; Nazari et al 2010; Talebian et al., 2014).  but the accommodation of the N-S striking 

faults in central Iran and Alborz not considered yet. preliminary studies (Azghandi, et al., 2018) 

in Melard (a region in Tehran) earthquake, occurred on 20/12/2017, argued N_S striking fault as 

the responsible fault plane (fig.1). In current study we present morphotectonic evidences along 

N-S faults in Tehran city demonstrate activing of them. 

 

Methodology  
Due to the rapid urban growth of Iranian capital (Tehran) and suburbs in last thirty years many 

potential outcrops have been covered by constructions and buildings, which caused difficulties to 

study the fault kinematic affecting the study area. This rapid growth on the other hand created 

some useful road cuts and excavations permitted to study fault kinematic. A second valuable 

material for studying fault activities is the first aerial photos taken in 1955 (scale; 1:50 000). 

The Tehran's piedmont, extending between rock formation in northern Tehran and Tehran's plain 

(south of Enghelab Street) with least human activities provides a detailed observation and 

mapping of the studied area.  
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Figure 1. The focal mechanism solution for main shock and aftershocks in preliminary study for Melard 

earthquake occurred on 2017. 

 

 
A detail mapping of alluvial deposits in Tehran's piedmont allowed to distinguish several 

geomorphic surfaces from the oldest, Hezardarreh Formation (folded conglomerate), Middle 

Pleistocene (glacial deposit) to younger units such as the Late Pleistocene and Holocene in age. 

For simplicities the units Late Pleistocene and Holocene are summarized (Fig. 2). Fault kinematic 

study is usually used to calculate the state of stress. In the present study is the fault kinematic 

study conducted to infer the faulting mechanisms especially in younger deposits. Two stations are 

measured in the Late Pleistocene alluvium (Sites 1 and 2, Fig. 2 and table 1). The third site (site 

3, Fig. 2 and table 1) is measured in rock unite (Eocene in age). Normally it is difficult to map 

young faults affecting young alluvial deposit, especially if the faulting mechanism lacks a 

considerable horizontal component. In other words fault scarps with vertical displacement in 

range of one to three meters is not recognizable on aerial photos in scale of 1:50'000. By using of 

appropriate outcrop and kinematic study it is easier to trace young reverse faults. A good example 

in this study is achieved on site 3, where the fault runs along an incised river with considerable 

entrenchment. This river divides the eastern part, covered by Middle Pleistocene deposit (higher 

elevated) from western part containing mainly Holocene. The traceable length of this reverse 

easterly dipping fault is about 5 kilometers (Fig.2, b and c).  
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Figure 2. Geological map of northern Tehran, a) Photomosaic of aerial photo, b) 

geological units and their related ages. Numbers show the sites of kinematic studies, c) 

Lower hemisphere stereograms of fault slip data and their related rose diagrams. 

 

 

Figure 3. The N-S trending faults affecting the Late Pleistocene deposit and the stereogram of fault slip 

data. 
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Table1. The sites used for kinematic study and related lithology and ages. 

Lithology Formation age Faulting   mechanism Site  

Silt & clay Late Pleistocene Reverse 1 

Conglomerate Late Pleistocene Strike-slip 2 

Tuff Eocene Reverse 3 

 

CONCLUSION 
Fault kinematic study allowed to map and to recognize the N-S striking faults affecting the rock-

alluvium boundary (site 1, Fig. 2) and Quaternary alluvial deposits in northern Tehran. These 

faults display two faulting mechanisms; close to the mountain front they appear as compressive 

faults with minor horizontal component and in the piedmont they affect Quaternary deposit as 

compressive right lateral strike-slip faults. The maximum traceable length of N-S trending active 

faults is 5 kilometers and they accommodate a part of active deformation in the South Central 

Alborz.   
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