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Introduction

Study of tectonic and seismic movements of hidden faults is difficult because there are no
geomorphic effects on earth surface or that have been buried by alluvial deposits; but the use of
Aeromagnetic Data and geomorphic evidence can be of great help in identifying and studying the
hidden faults in each region. Khorram abad plain is located in the folded Zagros region and has
secondary and main faults. Khorram abad fault, the main and the nearest active fault to Khorramabad
city, with northwest-southeast direction has been emerged at the southeast slope of khorram abad
anticline. It has been referred to as a hidden fault, which is at a distance of 12 kilometers from
Khorram abad's southwest. Surface outcrops of this fault in the south of Yafteh and Sefid Koh
Mountains are observable in the west of Khorram abad. The continuation of Khorram abad fault is
disappeared in surveying to southwest in Khorram abad plain. General investigation of geological
maps and satellite images show that the surface of this plain is covered by Qt;, Qt, and recent
sediments. This sediment can result in hiding geological structures in the area and making it
impossible to study such structures through observations based on the surface outcrops. Hence,
investigating the probability of the existence of the continuation of Khorram abad fault under
quaternary sediments in Khorram abad plain using aeromagnetics data in addition to the seismic data
and field observations are main goals of this study.

Methods and Material

In this study, aeromagnetic data and geomorphic evidence were used to study the probability of
passing Khorramabad hidden fault in Khorram abad plain. In order to achieving these goals,
aeromagnetic data taken from 1975 to 1977 for Khorram abad area were gotten from geology
organization. After correcting, aligning micro aligning and exerting the common corrective filters on
these data in the Oasis montaj 6.4.2 software and creating database for them in the software,
seismology data, geomorphology evidence and elevation changes were also used to prove the
existence of a hidden fault in Khorram abad plain.



Results and Discussion

Based on the results from the interpretation of magnetic maps in Khorram abad region, a magnetic
lineament has been identified and studied. It has a northwest-southeast direction and has been studied
in the center of the area. It's about 38 km long and passes an area in the distance of about 3 km to
Khorram abad city's south. Integrating data from device recorded earthquakes in Khorram abad area
into geomagnetic information elucidates close correspondence between magnetic lineament of
Khorram abad specially hidden parts of it and the center of occurred earthquakes in the area. Of total
31 device recorded earthquakes in Khorram abad area, from 1976 to 2016, ten occurrences can be
linked to this fault, because of short distance to Khorram abad fault. Generally earthquakes occurred
at the area have more focus in the northwest-southeast direction and are in line with Khorram abad
fault, specially hidden part of it. This overlap between earthquakes and the fault represents the
relationship between this earthquakes and hidden fault of Khorram abad. Accordingly, the role of
subsurface deformations in the occurrence of earthquakes in the area is clearly inferable.

Field observations show the existence of a gentle topographic mound in the Qt, sediments around
Choghaherooshi village located at southwest of Khorram abad. This mound with a height of more
than 2 meters and length of about 130 meters has been extended to the northwest-southwest direction.
In fact, it’s a kind of mound related to its fault and it strengthen the probability of existence of a
hidden fault at this area. In order to exactly determine the streak of the hidden part of Khorram abad
fault, Longitudinal and transverse topographic sections due to possible faulting were drawn around
the Choghaharooshi village and on this topographic mound. These sections, drawn within Khorram
abad plain and passing the fault direction, directly measure topographic changes. These changes
around the fault are evident in the topographic section by creating disorder and elevation changes and
drawing them, exact location of the fault effect is identifiable. In this sections, rising of the hanging
wall of the fault is evident and indicates activity of Khorram abad fault in the area and continuation
of this fault with respect to its aligning with the overt part of Khorram abad fault. Presence of high
alluvial fans relative to the surrounding environment, High depth of rivers bed, cut off of sedimentary
layers on the river bank, Changes in the longitudinal profile of Khorram abad River and the river
terrace are among the other proofs that affected the Khoram Abad plain hidden fault.

Conclusion

One of the most commonly used methods to identify hidden faults is aerial magnetism, which its
interpretation and modeling helps in identifying underlying and possible buried faults. The results of
this study indicate that Khorram abad fault after crossing the mountain Yafteh and the Sefid koh,
inter Khorram abad plain and under the quaternary sediments extends along that line. There are
several indications that Khorram Abad hidden fault is located below the sediments of the plain. The
presence of linear magnetic anomalies in the next section of the obvious Khorram abad fault,
geomorphic evidence such as mounds, alluvial fans, river terraces and altitude variation in survey
sections, prove that this fault is hidden. This line with the trend of northwest - southeast in the central
part of the study area, It passes about 38 km from the distance of about 3 km from the south of



Khorram abad city. The results of this study show that analyzing aerial magnetic maps and
geomorphic evidence of active faults can be effective in identifying hidden faults and areas
susceptible to large earthquakes.

Keywords: Khoram abad plain, Hidden fault, Geomorphic evidence, Aeromagnetic data.
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