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Abstract: Investigating geological structures plays a major role in economy of engineering projects such as 
petroleum and mining industries. Therefore, it is pivotal to study geological features. The study area is located in 
northwest of Qazvin Province and Tarom mountains. Tarom Mountains are located in Western Alborz as referred to 
in Iranian geological units which has a northwest-southeast trend and is located on the Upper Cretaceous-Cenozoic 
Magmatic belt. This volcanic-plutonic belt has a northwest to southeast trend. The volcanic and intrusive units 
of the region that belong to Karaj Formation is composed of two members called Amand and KordKand that 
are affected by alpine orogeny movements. Different folds were geometrically analyzed in the region and based 
on the mapping of the data on the Schmidt network and the flute (1964) and Rickard (1971) charts; they were 
categorized as gently to moderate plunging and steeply inclined folds. Based on Twiss’s classification of folds 
(1988), findings showed most folds are sub-angular and in terms of the appearance ratio are in broad type. Using 
Ramsay’s (1967) classification and the pattern variation of the contour lines for some folds, they are all in category 
1 and mostly in category 1B which can be considered as a flexural-slip mechanism. The results demonstrated that 
the process of all the axial surfaces and the axis of folds are generally in the direction of northwest-southeast. 
The faults taken from the study area are mostly reverse and strike-slip in the direction of northwest-southeast in 
accordance with the western Alborz.
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Introduction

The Alborz Mountains are located in northern Iran 
and are part of the Alpine-Himalayan orogeny belt 
in West Asia. This mountain range is located in the 
south of Caspian Sea, causing the separation of the 
northern margin of our country and central Iran. This 
mountainous belt has an arc with 2000 kilometres length 
which begins in the small Caucasus in the Republic of 
Azerbaijan and ends in the mountains of Paropamisus 

in Afghanistan (Alavi, 1996). Many researchers have 
studied the structural characteristics of the Alborz and 
presented different views on how it originated and 
evolved. However, due to some reasons such as lack 
of economic justification and its rough topography 
very limited structural studies have been conducted in 
this region so far. In the present study, we have tried 
to examine the structural features of a small part of 
this mountain range which is located in the north of 
Eastern Alborz. The results of this study can provide 
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basic information for being used in studies that are 
conducted to identify the characteristics and structural 
development of Alborz. 

This region has a geological and structural background 
similar to the entire Alborz as it is located in the north-
eastern part of the Alborz; therefore, it is preferred 
to first give a brief overview of the structural studies 
and models presented for Alborz. The first study of 
the Alborz was conducted in 1968, in which Stocklin 
provided a structural model and assumed that Alborz 
was in form of a syncline; the same person based on his 
findings plotted the first cross section of the Alborz later 
on Stocklin (1968). In 1990, Şengör used the mentioned 
model and after completing it, described Alborz as an 
asymmetric flower shaped structure that tends towards 
south. Alavi (1991, 1996) proposed another model and 
assumed Alborz as a complex anticline. In fact, in his 
structural model, he assumed Alborz as a fault-related 
folding belt of thin crust consisting of numerous thrust 
layers and duplex. 

The operation of these structures results in the rise 
of rock sequences and the formation of a compound 
vault. Axen et al. (2001), after studying the thrust faults 
in Alborz, interpreted the mountain range as a flower 
shaped transpression structure with a tendency towards 
south as Şengör had already referred to it. Axen et al. 
(2001) believes that the reason behind this tendency 
towards south is the movement of a floating continental 
crust from the south side that is going under Alborz. 
Other people in the years following Alavi’s studies and 
modelling have made comments with little difference, 
including the work of Allen et al. (2003). According to 
him, a general landslide between the thrust faults and 
left lateral strike slip faults has been distributed, and as 

a result he considers Alborz as a left lateral transpression 
belt (Figure 1).

Guest et al. (2006, 2007), after extensive studies in 
Alborz, attributed the contact of Arabian block and the 
active Iranian-Turkish margin to middle Miocene. They 
investigated the deformation of the Alborz Mountains 
3-5 km far from the Southern Caspian Basin as well 
as Central Iran from the Miocene to the present time. 
Each zone was about 10 and 3-6 km long respectively. 
In addition, Alborz is considered a simple folding in 
the north of Iran, and its situation is similar to the early 
stages of the continental-oceanic collision (Southern 
Caspian Basin). They also rejected the cross section 
along the southern Caspian basin-central Iran and 
the arch model with a thin crust deformation for the 
Alborz, and supported the ideas of Allen et al. (2003). In 
contrast to Alavi (1996), which considers the structure 
of entire Alborz to be made of thin crust tectonics, Guest 
et al. (2007) believe that the thin crust tectonics can be 
expanded only to a limited area of the Alborz, and not 
to its entirety. Ehteshami-Moinabadi (2016) attempts 
to compile available geologic, air-borne magnetic and 
seismic data with other forms of evidence to introduce 
some certain and potential TB faults in the Alborz Range 
from Talesh Mountain to west Central Alborz between 
48° and 51° eastern longitudes. Mattei et al. (2017) 
defined the rotational history of the Alborz mountain 
belt, leading to yield the tectonic and paleogeographic 
evolution of northern Iran in the framework of Arabia-
Eurasia continental deformation for the first time. There 
are some notable attempts to investigate and model the 
structural features in Iran (Adib et al., 2017; Bayet-Goll 
et al., 2016).

Figure 1: Alborz structural evolution in Cenozoic. (A) Miocene, a compression deformation which is in relation with left 
and right lateral strike-slip faults and the only existing fault are the active right lateral faults. (B) Pliocene-quaternary, 

a compressive deformation which is in relation with left lateral strike slip faults in Alborz. (Allen et al., 2003)
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Due to the lack of complete and accurate data 
from the structural zones and the complexity of 
the structures process, the present study aims at 
identifying and analyzing the structures of the region, 
identifying possible relationships between structures 
and investigating the relationship between the structures 
of the region and the tectonic of Iran. To achieve this 
goal and to provide a structural evolution model for the 
region, the following activities have been carried out: 
Collecting and studying previous works in the area, 
such as articles, theses, pictures and maps; preparing 
and studying satellite images to identify and recognize 
the structures of the study area; field investigation 
to measure structural features (faults and folds) by 
geological compass; preparation and drawing the 
structural map of the study area; and structural analysis 
by software (GEOrient and Stereonet software for 
displaying data and finding the Paleostress axes, which 
ultimately leads to the analysis of the structural data of 
the study area).

The Study Area

The study area is located in 76 km south-east of Zanjan 
province in the most northwestern part of Qazvin 
province. Within the framework of the study, Zanjan 
Map 1: 250,000 with an approximate area of 400 sq. 
km, to the coordinates of 36 degrees, 30 minutes to 36 
degrees and 45 minutes north latitude, and 49 degrees 
and 15 minutes to 49 degrees and 30 degrees of eastern 
longitude (Figure 2).

The Alborz mountain range is located in northern 
Iran and is part of the Alpine-Himalayan Orogeny 
belt in West Asia. This mountain range is located in 
the south of the Caspian Sea, causing the separation 
of the northern margin of Iran and Central Iran. This 
mountainous belt has an arc with a length of 2000 
kilometre, which begins in the small Caucasus in the 
Republic of Azerbaijan and ends in the mountains of 
Paropamisus in Afghanistan (Alavi, 1996). Noticeable 
folding, complex tectonics, and high altitudes are 
important features of the geomorphology of this region. 
Most of the facies in the region mainly belong to the 
Eocene and Tertiary facies. The diversity of these units 
in terms of material and erosion factor have created a 
variety of topographic levels that can be divided into 
three major groups: (1) low elevation regions, (2) semi-
high regions and (3) highlands.

Material and Methods

Since the present study favours the applied research 
type, so the research method has been a combination 
of library studies, studying the satellite imagery and 
photos, field observations, designing the structural maps 
of the study area, and analyzing the data using Stereonet 
and GEOrient software. 

In the present study, landsat7 satellite imagery was 
used to investigate and prospect the lineaments of the 
region. The models that have been employed in this 
method are as follows: Digital terrain model, digital 
elevation model, and height shadow patterns on the 
DEM. In the process of investigating the faults, the 
density of faults was designed using the Landsat map 
and the indicated model. Then, the density of faults was 
combined in the GIS environment and the associated 
lineaments were linked together. Finally, the rose 
diagram was designed by calculating the azimuth of 
the lineaments.

In the process of studying the folds and after 
recording the data that was obtained from the folds’ 
limbs, the classification was conducted based on the 
position of the central axis of folds and using the 
Ramsay (1967) diagram. The angle between the limbs 
was determined by Donath et al. (1964). The style 
of the fold, the appearance ratio, and the degree of 
the fold’s vertex was determined by Twiss (1988) 
and their geometric analysis was performed based on 
Twiss (1988) and Ramsay (1967). The anticlines and 
synclines were identified and then classified based 
on the geometric characteristics of the folds, types of 
folds, and rankings of Ramsay (1967). Added to that, Figure 2: Geographical location of the study area.
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the analysis of the type of folds was conducted based 
on the angle of plunge and the distribution diagrams 
of the folds were designed based on Rickard (1971).

Geology of the Study Area

Most of the outcrops of the north of Zanjan province 
are pyroclastic collections of Eocene (Karaj Formation), 
which are divided into two sections of Amand 
and KordKand. The predominant petrology of the 
pyroclastic rocks of the northern part of the province, 
like other parts of the Alborz, is a type of green tuff 
with intermediate layers of Chile and sometimes 
limestone that has a shape of curved belt to the 
right. Apart from the pyroclastic rocks, there are also 
andesitic lavas, basaltic andesite, rhodizite-porphyry 
and non-porphyry that are formed both in the sea and 

land. The sedimentary forms found in pyroclastics and 
volcano classics such as bedding, gradual gradation, 
bent lamination, flute-casts, and gravity slides not only 
indicate the accumulation in the marine environment, 
but also some kind of turbulent flows and tectonic 
turmoil in the times of deposition. Existing evidence 
suggests that during a tectonic subsidence the Neogene 
sediments are accumulated in the Talesh Mountains in 
the north and Tarom Mountains in the south. In Zanjan 
province, the areas located in south of Tarom Mountains 
are part of Central Iran’s plate and as a result of this 
operation the northeast-southwest faults have changed 
into several tectonic blocks which are limited to fault 
zones, the most important of which are: (A) Zanjan-
Abhar subsidence, (B) Soltanieh horst, (C) Kavand-
Doteppeh depression and (D) Said Abad-Karasf Hills 
(Figure 3).

Figure 3: Geological map of the study area.
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Discussion

Indirect Extraction of Lineaments

Extraction Based on the Spanning Tree Algorithm 
Method
In this study, method of semi-automatic extraction 
based on the spanning tree algorithm method has been 
used to determine the lineament of pixels as an array 
by estimating local variations of ash values in a digital 
image. There are some reasons behind choosing the 
following method: 

First of all, after the extraction of lineaments of each 
map, they were applied to the software environment 
as a layer detection and repetitive lineaments were 
deleted. Then the azimuth values and the length of each 
lineament was determined. The azimuth values were 
plotted on the Rose diagram to analyze the orientation 
of the lineaments and the histogram of their length to 
investigate the first descriptive-statistical length of the 
lineaments. For investigating the lineaments of the study 
area (south east of Zanjan) a general perspective and a 
fault map (Figure 4) were used and it was determined 
that the highest density of faults can be found in the 
southwestern part of the area. In Northeastern and 
central parts of the study area, the abundance of faults 
is less frequent. According to the Rose diagram, the 
general trend of the study area is the faults in the 
northeast-southwest in which the N60E to N70E are 
the most frequent trend and N80E to N90E as well as 
the N40E to N70E are also abundant.

Lineament Extracted from Landsat Images
After the extraction of lineaments, for Landsat7 images 
with a resolution of 30 m and for bands 1, 2, 3, 4, 5 
and 7, six maps were obtained that were combined with 
the lineaments of panchromatic band or Landsat band 
8 and their repetitive lineaments were removed. To 
determine the main orientation of the lineaments, the 
final map was drawn (Figure 5). Rose diagram (azimuth-
lineament length) shows the maximum orientation in 
the S40E to S50E.

The geometric map of the region can be used to 
justify the lineament images obtained in Figures 3, 4 
and 5.

Extracted Lineaments from Height Shadow Pattern
For the extraction of lineaments by the use of height 
shadow pattern, artificial light azimuths 0°, 45°, 90°, 
135°, 180°, 235°, 270°, and 315° were used. First, by 
extracting the lineaments, eight maps were obtained 
in eight different azimuths. Second, the non-structural 
lineaments of each map were deleted and all eight maps 
were merged into groups of two and their repetitive 
lines were eliminated. Third, the final lineament map 
was depicted from the height shadow pattern (Figure 
6). Finally, by obtaining the extracted lineament maps 
from the height shadow models and based on the above-
mentioned maps, it can be assumed that the maximum 
density of the lineaments is generally located in the 
centre and northwest of the study area.

Figure 4: Faults map of study area.
Figure 5: Extracted lineament map from Landsat7 

satellite image. 
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Extraction and Analysis of the Final Lineament Map
After extracting all the lineaments from two different 
sources which contained some information about the 
complications of the earth surface and altitude, these 
maps were combined in the software environment and 
the associated lineaments were linked together and the 
repetitive ones were also deleted. For the local analysis 
of the lineaments in the study area, the density of the 
lineaments was determined in the final map (Figure 7).

In the final lineament map of the study area that 
was obtained from the integration of the final map of 
the Landsat images and the final map of the height 

Figure 6: Extracted lineament map from height shadow 
patterns. 

Figure 7: Final lineament map.

shadow patterns, the dominant trend which has the most 
frequency among lineaments is S40E to S70E.

Folds
Folds are among the special structures that are very 
common in deformed rocks and plate-shaped structures 
that undergo a formable deformation and affect one or 
more layers in all studying scales. Geometry, kinematic 
dynamics and dynamics of folds always play an 
important role in understanding deformation events in 
orogeny belts and recognizing their space-time pattern 
in order to identify this part of the Earth’s lithosphere. 
In most of these stereonets (except for a few cases 
where the folds are overturned and the axes of both 
edges are in one direction), the axes are concentrated 
in two distinct points that represent the angular hinges 
of the folds which is also a characteristic of Chevron 
folds. Recorded data show a wide range of geometric 
elements orientation, but most of the data (about 55%) 
are located in the area of steeply inclined-upright and 
sub horizontal-gently plunging folds (Figure 8), so 
that folds are in two categories as close (52%) and 
open (39%), (Figure 8). Rickard’s triangular diagram 
(1971) may have a better application than triangular 
graphs. Hence, by recording the data of the slope of 
axial surface and the inclination of the fold hinges, it is 
concluded that even if they have a scattered distribution 
but they are classified in three groups of horizontal, 
upright, and curved folds (Figure 9).

Figure 8: Mapping the slope of axial surface and the 
inclination angle of the fold hinge line of the study area 
on the graph for spatial understanding and recognizing 

the fold types (Rickard, 1971).
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Figure 9: Corresponding diagram of the study area’s folds 
based on Rickard’s classification (1971).

Figure 10: The equal area network, focusing on the axes 
of the pole points for folds 1 and 2.

Figure 11: (A) Rose diagram and (B) polar focus of the axial levels in the study area’s folds.

The examined folds of this study were located at 39 
points the results of which are shown in Table 1.

The equal area network has presented the axis of 
pole points for folds 1 and 2, which confirms the above-
mentioned results (Figure 10). Figure 11 illustrates the 
rose diagram of dip and strike directions of the plates.

According to the Rose diagram, the maximum 
orientation and the slope of the axial surface of the 
folds in the study area with a mean slope of 66 degrees 
have been developed in the directions of 283°, 332°, 
152°, and 312° which are in line with the structural 
pattern of structural area and tectonics of Western 
Alborz. The data taken from the folds of the region 
and the plunge of fold hinges are shown in the Rose 
diagram and the polar focus graph (Figure 12). Based 
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Table 1: Geometric characteristics of folds

Fold number Fold shape Median angle Folding angle Compression Axis Axial level
FO1 Anticline 108 72 Open 14.134 161.64 NE
FO2 Anticline 75 105 Open 31.166 154.71 NE
FO3 Anticline 105 75 Open 22.348 104.55 SW
FO4 Anticline 105 75 Open 14.347 170.55 SW
FO5 Anticline 109 71 Open 36.109 115.88 SW
FO6 Syncline 118 62 Open 16.114 120.71 NE
FO7 Syncline 102 78 Open 65.162 149.84 NE
FO8 Anticline 108 72 Open 47.169 150.69 NE
FO9 Anticline 103 77 Open 22.163 174.22 NE
FO10 Anticline 118 62 Close 03.153 331.30 SW
FO11 Anticline 52 128 Close 44.288 298.82 NE
FO12 Anticline 65 115 Close 21.318 158.27 SW
FO13 Anticline 107 73 Open 03.174 171.45 NE
FO14 Anticline 81 99 Open 01.161 161.79 NE
FO15 Syncline 57 123 Close 08.331 278.64 NE
FO16 Anticline 112 68 Open 29.157 150.77 NE
FO17 Anticline 95 85 Open 16.277 280.78 NE
FO18 Anticline 104 76 Open 30.326 139.78 NE
FO19 Syncline 20 160 Close 11.351 166.46 SW
FO20 Syncline 111 69 Open 17.283 284.87 SW
FO21 Syncline 161 19 Soft 05.167 148.80 SW
FO22 Anticline 142 38 Soft 39.133 137.85 SW
FO23 Anticline 149 31 Soft 32.120 310.74 SW
FO24 Anticline 159 21 Soft 53.163 152.83 SW
FO25 Anticline 153 27 Soft 28.348 281.81 SW
FO26 Syncline 107 73 Open 26.128 127.88 NE
FO27 Syncline 91 89 Open 33.302 295.75 SW
FO28 Syncline 95 85 Open 29.307 283.73 SW
FO29 Anticline 114 66 Open 23.344 154.67 NE
FO30 Anticline 151 29 Soft 29.288 159.43 SW
FO31 Anticline 102 78 Open 06.283 288.49 NE
FO32 Syncline 107 73 Open 13.307 308.84 SW
FO33 Syncline 79 101 Open 30.335 130.82 NE
FO34 Anticline 149 31 Soft 27.316 312.81 NE
FO35 Anticline 162 18 Soft 44.110 279.59 NE
FO36 Anticline 144 36 Soft 38.321 142.66 SW
FO37 Syncline 98 86 Open 36.162 131.54 NE
FO38 Anticline 92 88 Open 35.148 314.46 NE
FO39 Anticline 156 24 Soft 46.292 115.46 NE
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on the obtained data from the graphs, most of the hinges 
have been developed in the direction of 455° and 165° 
which means the average angle of the fold hinges is 
26 degrees.

Faults
The most obvious expression of fragile deformation 
in the earth’s crust are faults. Faults are fractures that 
appear on all scales from microscopic to large scale 
which can be in the form of a plate or shear zone. The 
faults of this region operate with three main mechanisms 
at 10 to 15 kilometres of crust; the normal fault with a 
90-degree angle, reverse fault with a 90-degree angle, 
strike-slip fault with a 0-degree angle, and oblique-slip 
faults with a 0 to 90-degree angle. Polar Stereonet of 
fault planes was plotted based on the data obtained from 
geometric characteristics of the fault planes and shear 
fractures in the study area. According to the mentioned 
chart, the mean angle of the slope of the fault planes is 
57.7 degrees and most of the fault planes are inclined 
in two directions of northeast and southwest (Table 2 
and Figure 13).

In the study area there are reverse and normal faults, 
the majority of which are reverse. In some situations, 
normal and reverse faults are conjugated and they can be 
used in estimating the stress field since the intersection 
of the faults is in accordance with the intermediate 
principal stress (2σ). In addition, the bisector of the 
acute angles and oblique angles of this intersection of 
fault (or fracture) is in accordance with the maximum 
principal stress (1σ) and the minimum principal stress 
(3σ), and the slip along with 2σ equates zero (Figure 
14).

Figure 12: (A) Rose diagram and (B) Stereonet polar focusing process and the plunge of the study area’s fold hinges.

Figure 13: Polar Stereonet of fault planes in the study area.

Figure 14: Testing the relationship between geometric 
characteristics of the axial surface of the faults and the 

bedding planes of the study area.

Conclusion

Investigating the study area has shown the following 
results. This area is located in the western part of the 
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Table 2: Size of the fault plates in the studied area

Orientation Deep (degree) Length (Azimuth)
NE 55 144
SW 55 100
NE 67 140
NE 67 092
NW 83 062
NW 53 025
NW 22 125
NW 30 155
SW 78 167
SW 82 170
SE 45 065
SW 78 160
SE 88 022
NW 55 062
SE 52 064
NW 65 009
NE 37 150
NE 35 140
SW 63 133

Chinese belt and Alborz, most of the faults are reverse 
and their general trend is northwest-southeast. In the 
study area, using the information obtained from desert 
harvesting related to the edges of the folds on the 
lower hemisphere of the equal aria network (Schmidt 
network) as polar concentrations and then the axis and 
the axial surfaces of all the folds were drawn in which 
the dominant trend is NW-SE and this trend complies 
with the structural process of the Western Alborz. 
During the geometric analysis of the folds, using the 
diagrams based on the slope of the axial surface and the 
plunge of the fold hinges, they are generally classified 
as gently to moderate plunging and steeply inclined 
folds. Depending on the interlimb angle and the angle 
of folds, most of the mentioned folds are asymmetrical 
and semi-circular; they are often in the category of 
open folds. The dispersion of data can be due to the 
fact that the geometry of folds has been altered due to 
subsequent deformation phases which both influenced 
the orientation of geometric elements of folds and their 
degree of cylindricality. 

By studying Fold style elements on a folded surface 
(Twiss, 1988), which is the Appearance ratio (amplitude 
ratio/half-wavelength), the compression and rounding 
were obtained for some of the folds. According to the 

study analysis, the folds are in the category of large and 
semi-angled folds. Thickness data of some folded layers 
(vertical thickness or axial thickness) were written 
on Ramsay’s (1967) classification diagrams which 
indicated that most of the folds were in category 1, 
especially B1 which can be indicative of the dominant 
buckling-flexural slip mechanism in them. Based on the 
evidence, the layers are not folded in the entire region 
and in some parts the regular layers are visible. Now, 
the question is whether these layers have a definite 
relationship with the folds and why they were not 
subject to folding like other units? 

In order to investigate the relationship between the 
slope and the axial length of the region’s folds and the 
slope and the length of the layers in the study area, 
the obtained information is shown in Figure 13, which 
shows the longitudinal axis of this chart i.e. the length 
of layering and axial surfaces of the folds in degrees 
and as an azimuth; and its transverse axis is the slope 
of the parameters in degrees. The data mapping of these 
two parameters shows a meaningful relationship. The 
proximity between the obtained data from the geometric 
characteristics of these two parameters indicates that 
layers that do not show any kind of folding on the scale 
of outcrops are also part of the whole system of folding 
in the study area and they can also be indicative of 
different degrees of folding (Ramsay and Huber, 1987; 
Price and Cosgrove, 1990). Faulting and erosion can 
also be the factors that prevent the folding of layers in 
some outcrops. Characteristics of plate tectonics play 
an important role in the expansion of magmatic activity 
and intrusive masses in the western Alborz which is 
part of Alpine orogeny and finally enters Turkey. The 
structural zone of the western Alborz extends along 
Turkey towards the Mulas Trench Caucasus Basin in 
the eastern part of the Molas Caucasus Basin of Turkey 
(Ershov et al., 2003). However, the interpretation of the 
tectonic transformation in the western Alborz region and 
the Tertiary magmatic activity of this area have been 
carried out in two local and regional scales (Lescuyer 
and Riou, 1976; Berberian, 1981; Allen et al., 2003). 

According to the previous studies, three important 
models have been presented to introduce the tectonic 
and magmatic Tertiary developments in Western Alborz 
(Berberian, 1981; Allen et al., 2003). The second 
model refers to the existence of thermal domes under 
the Iranian block in western Alborz and in Tertiary era 
(Lescuyer and Riou, 1976). The third model is in contrast 
with the first model that considers magmatic-tectonic 
activity as a result of a collision, but the followers of 
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this model have not provided strong evidence so far. 
In the study area, most of the previous studies were 
randomly taken from different stratigraphy layers based 
on geochemical or estimated analyses on the collected 
samples and unfortunately, local and global tectonic 
interpretations with respect to desert and geochemical 
data are not clear and accurate. Although, in the Tarom 
area of the western Alborz zone, the sequence of Lava 
deposits and Eocene pyroclastics with the name of Karaj 
Formation with a depth of more than 3,800 metres has 
sub-alkaline outcrop properties, but it is discontinued 
by intrusive lower Oligocene magmatic activities. 
This mentioned tectonic and lithology sequence has an 
astonishing resemblance to some parts of Turkey such 
as Aliağa-Foça in the western part of Anatolia, Turkey 
and Yozgat, Sulakyuat, Bayindir-Hamit and Kesikköprü 
in Central Anatolia (Boztuğ, 1998). The sedimentary-
Eocene sequence in the study area includes andesite, 
trachy andesite, dacite, rhyolite, welded tuff, shear tuff, 
lichen tuff, ignimbrite, and acidic tuff.The activity of 
Eocene lava in the study area has been controlled by 
weak areas with a similar northwest-southeast trend. 
In fact, these weak areas are shear zones that are 
formed perpendicular to the compression zones with 
a northeast-southwest trend which are formed by the 
collision of Iranian-Arabian blocks.
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