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 SALT DIAPIRS OF IRAN 
 

Introduction. Six salt diapir provinces in Central Iran and very important diapir field in 
Zargos region have been studied earlier [Arian, 2012]. Diapir geological structures reveal the oil 
accumulation effect – trapping oil deposits around salt domes. The other economic importance is 
the possibility of the gas and oil underground storage in salt caverns within diapiric structures. 
The aim of this work is revising of main salt diapirs of Iran, suitable for gas and oil storages.  

Geology. The main geological zones of Iran are: 1. Central Iran, 2. Sanandaj–Sirjan, 3. 
Zagros, 4. Alborz, 5. Azerbaijan, 6. Eastern Iran (Eastern Iran can be divided into two parts: Lut 
Block and Flysch or colored mélange of the Zabol–Baluch Zone), 7. Southeastern Iran (Makran), 
8. Kopet Dagh [Ghorbani, 2013]. Iran is rich in salt deposits, and they are found in various forms 
such as subsurface salt domes, salines, and salt gulfs. Evaporite series from Precambrian to 
present have been identified in many parts of Iran, but there are two major salt horizons as 
described by Helmi [2000]. Zagros diapirs are deeper and placed within Hormuz Series 
(Cambrian formation), which mostly spread in south of Iran. The other diapirs mostly locate 
within the Tertiary rocks in the Lower Red, Qom, and Upper Red Formations in Central Iran, 
Azerbaijan and eastern Iran (Fig. 1). 

 
 

Fig.1. Map of salt domes and salines in Iran [Jackson, 1990] 
 

Iran is the second largest holder of natural gas reserves in the world and producer of the 
clean energy in the region. Therefore, gas storages and gas operation management is the strategic 
task in the gas supplying in Iran [Salsabelie, 2011]. Generally, gas storage may be done in two 
ways: gas storages in porous rocks and in salt dome caverns. Gas storages in salt caverns show 
some advantages. It reveals the high gas flow rates, high injection capacity, complete gas 
recovery and some other features. That’s why salt diapirs are specific geological beds of great 
importance for the gas management.  
 



 
 

Fig. 2. South Semnan diapiric province in Central Iran [Pourkermani,1997] 
 

Results. There are 115 salt domes in south of Iran [Helmi, 2000], of which 101 are located 
between Bandar Abbas and Sarvestan and 14 in south of Kazerun, Fig. 2. Besides, within the 
salt-bearing basin of Ardekan, salt domes outcrop in various shapes. As many as 80 salt domes 
have been found in north of the desert near Ardekan–Yazd road including Namak-e Kalout, Haji 
Abad, and Rastagh in Yazd [Helmi, 2000]. Such deposits are also available in other parts of the 
country. There are many salt domes in Azerbaijan, and some of them are being exploited. Some 
examples of these salt domes are Douzkan, Alachigh, Khajeh, Shekarbolaghi, and Khoy-dou. 
There are also many salt domes along the Garmsar–Semnan axis, and some of these are of high 
purity [Helmi, 2000]. According to their argument, the sedimentary basin of Great Kavir is an 
intercontinental basin, which is filled with evaporate deposits, with a thickness of 6–7 km, from 
Eocene to the present. The Great Kavir basin has many salt domes; the highest concentration is 
located at the south side of the city of Semnan. At the west margin of this basin, there are two 
embayments of Qom and Garmsar (see Fig. 2); each of them is in the form of a basin with 
separate salt domes. 

South of Semnan. More than 50 salt diapirs were defined in this area. Erosion has revealed 
12 side-by-side diapirs (Fig. 3), and they look like dome-shaped roof. According to a group of 
researchers including [Gansser, 1955] and [Jackson, 1990], the salts observed in this region are 
of the new type. Moridi [1990] investigated salt domes at the southeastern side of Semnan 
interpreting their salt origin to the upper Eocene. The diapirism of this area can be assumed to 
have two separate origins [Arian, 2003].  

The diapiric province of Great Kavir basin, south of Semnan can be considered the most 
extensive salt basin of Central Iran, because, based on previous studies, such as Jackson et al. 
[1990] and Arian, et al. [2003], there are old and new type of salt diapirs. In the Great Kavir 
penetration of interrelated diapirs with old and new salts occurs side by side or inside each other 
[Arian, 2004a]. 

Central Iran is a triangle zone that is bounded by Alborz and Zagros Mountains. According 
to age and geological setting of evaporitic deposits revealed by field work methods, diapiric 
provinces of Central Iran have been determined and parted. The location and general trend of the 
six diapiric provinces are mapped from border zones of Central Iran by investigation of ETM+ 
satellite images. Also, based on the shape and orientation, investigations of salt domes, tectonic 
processes (orogenic displacement) are predominant in comparison to halokinesis effects in 
Central Iran. 
 



 
 

Fig. 3. Satellite image of the salt dome caprocks in the south Semnan (53,32 E & 34,57 N) 
[Google Earth] 

 
Conclusions. Based on investigations of the shape and orientation of salt domes in Central 

Iran, six diapiric provinces have been introduced (see Fig. 2). These diapiric provinces include 
the Great Kavir, Garmsar, Qom, Kalot, Yengikand, and the Ravar basins. Salt diapirism within 
these provinces has orientations based on tectonic forces in foreland basins of the Central Iran. 
This effect is the consequence of the tectonic movement predomination in comparison with 
halokinesis of the salt rock beds. The salt diapirs shapes and orientations follow main structural 
trends in different basins of the Central Iran. 
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