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ARTICLE INFO ABSTRACT

The first step in earthquake hazard assessment is identifying and mapping active faults,
and then calculating their activity in a specific area. The fault slip rate is a key parameter
for understanding the rate of activity and potential hazards of a fault. Therefore, it is
necessary to determine the fault slip rate and, if possible, the return period of
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earthquakes caused by that fault. The aim of this study is to determine the slip rate on
the Doruneh Fault System (DFS) in Khalilabad using the Optically Stimulated
Luminescence (OSL) method. The DFS is an active fault in the Iranian Plateau, located
in the northern part of the Khalilabad. This fault system displaced the existing drainage
on the generation of an alluvial fan in the northeast of Khalilabad. Using QuickBird, the
displacement of the drainage on an old alluvial fan in northeast Khalilabad was
measured to be approximately 260 + 40 m. Subsequently, the extracted quartz from two
sediment samples that were collected from a pit excavated into the surface of the alluvial
fan was dated using the OSL method. The age of quartz was determined by measuring
the equivalent dose, calculated using the Single Aliquot Regenerative (SAR) method,
and the dose rate, determined by Inductively Coupled Plasma Mass Spectrometry (ICP-
MS) analysis of the sample. Additionally, the last sedimentation period and the slip rate

of this part of the DFS were estimated to be approximately 89700-102800 years and 2.1-
3.3 mm per year, respectively.
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Introduction

Identifying, mapping, and quantifying the activity of active faults is essential for assessing seismic
hazards. A crucial parameter in this assessment is the fault slip rate, which represents the average slip
of fault movement over a specific period. Understanding the slip rate of the Doruneh Fault System
(DFS), a prominent tectonic feature in the Iranian Plateau, is critical for evaluating seismic hazards in
the region. This study aims to determine the slip rate of the central segment of the DFS, specifically at
the Khalilabad site, by employing the Optically Stimulated Luminescence (OSL) method.

Material and Methods

A three-stage methodology was employed to estimate the slip rate of the central segment of the DFS at
the Khalilabad site. Initially, the study area was delineated, displacement measurements were
conducted, and sedimentary samples were collected and sent to a luminescence laboratory. In the
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subsequent phase, laboratory procedures were implemented to extract pure quartz grains from the
samples. Finally, in the concluding phase, OSL dating was used to determine the age of these grains
and, consequently, the slip rate.

Results and Discussion

The ages of the sedimentary samples KH1 and KH2 were determined using the Single Aliquot
Regenerative (SAR) protocol to measure the equivalent dose and Inductively Coupled Plasma Mass
Spectrometry (ICP-MS) to determine the dose rate. The calculated ages, equivalent doses, and dose
rates for both samples are presented in Table 1. Finally, the slip rate was estimated to be 2.1-3.3 mm
per year by dividing the total measured displacement (260+40 m) by the displacement period (89700-
102800 years ago).

Conclusion

These findings underscore the necessity of additional studies employing diverse methodologies to
assess slip rates along different segments of the DFS over various time periods. Discrepancies between
short-term and long-term slip rates on the DFS limit the applicability of slip rate data in seismic hazard
assessments for this fault system.
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1. Optically Stimulated Luminescence (OSL) dating
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