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ABSTRACT

The study area is located in the northwest of Iran and in the Central Iranian zone (Urmia-Dokhtar
volcanic belt). The aim of this study is deretmination of the tectonic activity of the Qameshlu
fault. Field studies, evaluation of fractal dimensions and morphometric indices have been used in
order to analyze the morphotectonic evidences of the study area. Firstly, the study area was first
divided into 18 basins. Then five quantitative morphometric indices including asymmetry factor
index (Af), transverse topographic symmetry index (T), stream length-gradient index (SL), Valley
Floor Width to Height Ratio (Vf) and Hypsometric integral index (HI) have been calculated. The
relative active tectoic index (lat) is also calculated, in order to determination of amount of relative
tectonic activity. This index is divided into three classes, class 1 (high tectonic activity), class 2
(medium tectonic activity), class 3 (low tectonic activity). The quadratic method has also been
used to measure the fractal dimension of active faults and streams. For this purpose, the whole
region is divided into six boxes and the amount of fractal dimension in each network is calculated
using logarithm-logarithm diagram. The results of fractal analysis of faults indicate that section f
is the most active part of the study area, while the results of fractal analysis of streams show more
tectonic activity in part b. The results obtained from the study of morphometric indices, fractal
analyzes and field evidences show more activity in the central part (in the middle of Qomshloo
fault) and in the northern and southern parts due to fault density.
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Extended Abstract

1. Introduction

Fractal geometry was first proposed by Mandelbrot
(Mandelbrot, 1982). After presenting fractal geometry,
its application was used in other sciences. In geology,
the measurable properties of an independent quantity
in the basins, such as the shape of streams, structural

fractures including faults and structural lines is
considered as a dependent variable in fractal studies.
For example, in an area with an active tectonic
regime, the higher the rate of tectonic activity
caused high value of the fractal dimension. Also,
the relationship between topography created by
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tectonic processes, such as faults, folds and bends,
or the degree of erosion and sedimentation can be
investigated using fractal analysis (Turcotte, 1997).
The study of active faults has a significant role in
determining the activity of the study area in terms
of subsurface and seismic tectonics. The Qameshlu
fault with an approximate length of 48 km and a
northwest-southeast trend is exposed in northwest
of Iran. The surface outcrops of the study area
contains the Precambrian, Paleozoic, Mesozoic and
Cenozoic rocks. No specific mechanism has been
mentioned for the Qameshlu fault and the
deformations of the region are geometrically
unknown. So, in this study, fractal analysis has been
used to accurately evaluate of the tectonic activity
along this fault.

2. Materials and Methods

In this study, geological maps, digital elevation
model (DEM), Google Earth images, and GIS
software have been used for extraction of drainage
network and fault systems along the Qameshlu fault
zone. Then, the tectonic movements of the
Qameshlu fault zone are estimated based on fractal
analysis, the pattern governing faults and drainage
network of the region by quadratic method and
Log-Log diagrams. Indeed, the square counting
method is used to measure the fractal dimension of
active faults and streams. For this purpose, the
whole region is divided into six boxes and the
amount of fractal dimension in each box is
calculated using logarithm-logarithm diagram.

3. Results and Discussion

The Qameshlu fault in the study area starts from the
Sangavin village and then continues to the
northwest and ends at the western alluvium of the
Qameshlu village. Most of the Tertiary deposits as
the Lower Red Formation (sandy and mud
conglomerate), Qom Formation (limestone, tuff and
red sandstone) and volcanic rocks covered the study
area (Bolourchi, 1979). Based on the fractal

dimensions obtained from faults, box f (Df = 1/74)
and box b (Db = 1/75) have the highest fractal
dimension. According to the fractal calculations, the
highest fractal dimension of the fault is in the zone
f, (Df = 1/74), zone a, (Da = 1/73) and zone ¢, (Dc
= 1/71), and the lowest value is obtained in zone d
(Dd = 1/61). For the drainages, the highest value is
in zone b (Db = 1/993) and ¢ (Dc = 1/991) and the
lowest value is in the zone f (Df = 1/ 56). The
eastern part of this fault zone with a length of about
28 km and the N45W trend extends from the
Imamzadeh Ghasem village, to the main of the
Avaj-Abgarm main road, and the outcrops of which
can be visible near the Halladar village. The
western part of the Qameshlu fault with a length of
about 19 km extends from the Najafabad village in
the southeast of the Abgarm city to the Qameshlu
village with N67W trend, and the outcrops of which
can be visible near the Najafabad, Beheshtian,
Kandahoo and Qameshlu villages.

4. Conclusion

The results of fractal analysis of faults indicate that
section f as the most active part of the study area,
while the results of fractal analysis of drainages
system show more tectonic activity in section b. but
due to the greater number of earthquake events and
high density of surface faults in section f, this
section can be considered the most active part of the
study area. The results of fractal dimensions and
field observations along the Qameshlu fault zone
show more relative tectonics activity of the northern
part to the middle and south. According to the
results of fractal studies and fault surface trend
changes in this study, the Qameshlu fault zone can
be divided into eastern and western segments. In
general, according to field observations, mechanism
of the eastern part of the Qameshlu fault zone is
reverse movement and the western part is left-right
strike-slip movement with reverse component.
Keywords: Fractal analysis, Active tectonics,
Active fault, Drainage, Strike-slip.
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