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 Background: Gachsaran formation that known as the FARS series, have wide exposure 
outcrops in south-west mountains of  Iran. This formation has a special place in Zagros 

folded belt about engineering behavior and its stratigraphy. Gachsaran formation is the 

most important oil reservoir cap rock in Iran. Objective: we want to identify and 
analyze fracture systems trends of Gachsaran formation with remote sensing 

techniques. The purpose of this work is investigate the range of area tectonic activity 

and determine main tension in the region. Results: In this study, with analyze the 
fracture systems of Gachsaran in north Dezful embayment, three main fracture trends 

were found:   1.The Northeast - Southwest,  2. Northwest - southeast , 3. north- south 

and east -west. These trends respectively show the main compression direction, local 
compression caused by drift direction and Zagros basement faults direction. 

Conclusion: Results the study shows that fracture systems in Gachsaran formation is 

systematic which  indicates formation brittle behavior tendency particularly at shallow 
depths. These results can be used in the fields of Engineering Geology, petroleum 

geology and hydrogeology. 
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INTRODUCTION 

 

 DEZFUL Embayment is a separate structural unit in western south of Zagros that surrounded by three 

major structural elements. In the north, to a flexural area that called Balaroud, In the eastern border to another 

region called Bent Mountain Front and On the border of East-southeast to a Kazeron fault area.[6,9] (Figure 1) 

  It contains the most of the country oil fields, since Asmari Miocene – Oligocene limestone is covered by 

Gachsaran Miocene evaporate. This embayment structure with its sharp slope and Neogen deposit thickness 

shows the possibility of fault formation (graben) or flexure.[9] 

 This area has between 3,000 and 6,000 meters Embayment[1,3,6] and  in  the middle of the area with Izeh 

fault,  divided into two regions: 

- North Dezful embayment  

- South Dezful embayment 

 Khuzestan province is located in north of Dezful embayment. The amount of deformation in this area is 

reduced from the Northeast to Southwest. 

 So that , in the Northeast , The smashing and thrust faults operation  has been  more visible[1,3].  Folds 

have lost their normal status and sometimes folds have been associated with the duplex thrust[3].  

 This area due to the wearing Oligocene - Miocene limestone of Asmari formation with Miocene 

evaporation of Gachsaran formation, Comprise the majority of Iran's oil fields.[1,6,9] 

 In the Dezful embayment, Miocene–Gachsaran formations is regarded as the main incompetent separating 

region. Its thickness variations are rapidly increasing from several hundreds to 2000 meters. Faults, folding, 

diaprism after deposition and syntectonic events are the main reasons. These formations contain salt in their 

bases covered by Marl, andesite, and thin carbonated layers.[9] 
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  Gachsaran formation  as cap rock  of Asmari oil field, extends from Dezful embayment area to  Persian 

Gulf basin. From the perspective of engineering , Gachsaran  is a evaporate stone formation  with ductile 

behavior . 

 Gachsaran in Khuzestan region was identified in 7 sections. Section 7 and Section 1 above are known as 

cap rock formation located on the underside of the cap rock reservoir Asmari oil as well. 

 

 
 

Fig. 1: Dezful Embayment.  

 

 Major units of  Gachsaran formation  are : salt , anhydrite , colorful marls  and  limestones. Thickness and 

lithology of seven units is not fixed . Therefore , in most areas this  formation  cannot partitioning generally and 

referred Gachsaran formation.(Figure 2) 

 

 
 

Fig. 2: Gachsaran formation. 

 

 The study area is located in the Zagros folded belt with a general trend northwest- South East. 

 General trend of structures in this area follows the compression pattern of  Iran and Saudi Arabia plates  

collision[5]. This area is one of the active orogenic belts in the world[1,5,6,10]. 

 In this study, we want to identify and analyze fracture systems trends of Gachsaran formation with remote 

sensing techniques. The purpose of this work is investigate the range of area tectonic activity and determine 

main tension in the region. 

 Due to extent of Gachsaran formation in the area and problems for field samplings,  The best way for Check 

all lineaments and fracture systems in this study is using satellite imagery and remote sensing techniques. 

(Figure3) 

 The results of this study can determine main tension of  the region and its tectonic activity . This data can be 

used in other fields studies like seismic , dams , Hydrology and Engineering Geology . 

 

MATERIALS AND METHODS 

 

 The study area includes the geographical coordinates 48 ° to 50 ° east longitude and 31° 30ʹ  north latitude 

to 33° degrees .( Figure 4) 

 Major geomorphological phenomena that tectonic have important roles in formation of them are:  anticline 

valley, fault line scarp, rockslides and  triangular structures. 

 one of the best method for identify fractures and fault lineaments , is using satellite imagery techniques.[7]  

http://translate.googleusercontent.com/translate_c?depth=1&hl=en&prev=search&rurl=translate.google.com&sl=fa&u=http://www.iran-spe.com/%25D8%25A7%25D9%2586%25D8%25AC%25D9%2585%25D9%2586-%25D9%2585%25D8%25AE%25D8%25A7%25D8%25B2%25D9%2586-%25D9%2587%25DB%258C%25D8%25AF%25D8%25B1%25D9%2588%25DA%25A9%25D8%25B1%25D8%25A8%25D9%2588%25D8%25B1%25DB%258C&usg=ALkJrhgKNVBfT7yBfJx4DiVo6A0hNCTL4A
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  In this way we should be used Image processing techniques to identify all fractures and for clarify, use 

special filters. In this study we used satellite images of Landsat 7 and digital data. In addition to identifying , 

tracing and analysis of fracture systems used application software PCI Geomatica9.1  and ArcGIS10. 

 

 
 

Fig. 3: satellite image(land sat) of the area. 

 

 
 

Fig. 4: Location of the Study area. 

RESULTS AND DISCUSSION 

 

 We use the ArcGIS software to prepare Digital Elevation Model( DEM) of  Khuzestan region. With this 

software, we identified Gachsaran segments as polygons.(Figure 5) 

 

 
 

Fig. 5: Dem of study area with Gachsaran polygons. 
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 Then,  adapted  these polygons  with the satellite images and 1:25000 and 1:100000 maps of area. 

PCI Geomatica software was used to extract fractures and lineaments  systems. The output of the fracture 

systems of Geomatica can be used  in the ArcGIS software .(Figure6) 

 

 
Fig. 6: Fracture systems of area. 

 

 Then with ArcGIS  , histogram chart and rose plot of fracture systems were drawn .(Figure7 and Figure8 ) 

 

 
 

Fig. 7: Histogram chart of fractures.      

                                 

 
Fig. 8: rose plot of fractures. 

 

 Because Gachsaran is a ductile formation,  fracture systems are more abundant near faults. With the 

increasing pressures of tectonic processes , the number of discontinuities in the rocks are more[2]. 

 In study area, we have large fractures that  are visible in satellite images as well. Prevalence of fracture 

systems , thrust and folds in the region indicate that we have a region with high tectonically activity . 

 The main mechanism in the active Zagros fold belt is compression that caused by the collision of plates ,So 

main faults of the region have thrust mechanism[5,6,8]. 

  Thrusting and folding are the main structures of the zone. Thrust are often too long and parallel to the axis 

of folds .[8] Thrusting  are often exist in Gachsaran boundary with adjacent units and other formations. Thrusts 

likes: Lahbari, Andakan and Lali-Andika. 

 In north Dezful embayment, we have many oil reservoir  anticlines  that Gachsaran formation is cap rock 

for them.[9] 

  Gachsaran major anticline in the study area are as follows: Dasht anticline -   Esfadiari anticline- Balarud 

anticline. There anticlines and obtain a new set of fractures with the Northeast - Southwest trend, 
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  Suggest a link between these fractures and  regional anticlines . It means that this fractures are tensile 

fractures and  arise in connection with the anticlinal folds and perpendicular to the axis of them. 

 After classification all of fractures  and study rose diagram and Histogram chart of them, The following 

major trends were extracted: 

 

1. The Northeast- Southwest trend : 

 They are tensile fractures with  trending approximately N50E. These fractures  are in direction with 

maximum stress of region  and parallel to the main  compression trend of Zagros. These fractures are affected 

by Neotectonic. 

 

2. The Northwest-Southeast trend : 

 They are compressional fractures and coinciding  on the local  trend or Zagros trend. These fractures are 

more consistent with the thrust . 

 

3. North-South and East - West trends:  

  Which are corresponds to the basement faults of  region and  consistent with local stress direction caused 

by large thrusts. 

 Due to the age of Gachsaran formation and background  of  Zagros structure tectonic events, fractures can 

be classified according the timing deformation and number of them.(Figure 9). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 9: structures of the Zagros. 

 

 Accordingly, fractures are divided in three categories: Pan African or paleotectonic trend,  Neoproterozoic–

earliest Cambrian Najd tectonism trend and Neo-Tethys trend[3,4]. 

- Fractures which  are corresponds to the basement faults (N-S and E-W trend), belong to Pan African fractures 

categories and they are result of basement faults reactivitation. These fractures are high in number . 

- Fractures that have NW-SE trend, belongs to Neoproterozoic- Najd fractures categories and  associated with 

folding. These fractures transect and displace the Pan-African structures and they are less numerous than those 

before . 

- Fractures with NE-SW trend belongs to Neo-Tethys trend. They are tensile fractures with  trending 

approximately N50E .These fractures may be rotated during later (younger) deformation, or an exceptional 

basement structure reactivated by the Zagros orogeny.  

 

Conclusion:  

 Due to studies and analyses on Gachsaran formation in north Dezful embayment, Following results may be 

given for this study:  

1. Fracture systems in Gachsaran formation is systematic which  indicates formation brittle behavior tendency 

particularly at shallow depths. 

 

2. The rose diagram of fracture systems shows the dominant trends : 

-  North - South and East - West trends:  which are corresponds to the basement faults of  region and  consistent 

with local stress direction caused by large thrusts. 

 Deformation time of these fractures is paleotectonic or they are results of basement faults reactivitation. 

These fractures are high in number. 

- The Northwest-Southeast trend : They are compressional fractures , and coinciding  on the Najd & Zagros 

trend. 

 These fractures are more consistent with the thrust. These fractures are less frequent. 

- The North East- South West trend : They are tensile fractures with  trending approximately N50E. 
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 These fractures  are in direction with maximum stress of region  and parallel to the main  compression trend 

of Zagros. These fractures are affected by Neotectonic. These are less frequent than  first category. 

 It should be noted that the style of the Zagros folding , patterns of growing folds and tear faults in 

connected with them, justify the abundance of some fractures trends. 

 Due to few studies on Gachsaran formation in Iran , analysis of fracture systems can be useful in 

engineering geology and hydrogeology of dams structures. especially about Leakage and seepage topics. 
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