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Iran has been the pioneer in mining exploration and techniques for several millennia. 

History of Mining 

• High potential of mineral deposits and their diversity 

• absence of dense vegetation cover 

• The knowledge and talent of primeval Iranians 

• There are a few known metallic deposits in Iran that do 
not have the footprint of the ancient activities 

• Numerous mining localities, tools, smelters, and miners’ 
residence have existed since the fourth millennium B.C. 

• The evidence of copper utilization in Iran (at Tal-e-Eblis) 
dates back to around 9,000 B.C. 

The map of ancient mining localities 

1 Ahar area (Cu, Au, Fe), 2 Ardabil area (Cu), 3 Masooleh area (Fe), 4 
Takab area (Shiz) (Au, As, Ag), 5 Zanjan area (Fe, Au), 6 Tarom area 
(Cu, Au, Pb), 7 Abbas Abad area (Cu), 8 Neyshabour area (Tr, Au), 9 West 
of Damghan (Au, Cu, Tr), 10 Torbat areas (Au, As), 11 Ahangaran–
Shamsabad (north area of Lorestan) (Pb, Au, Ag, Fe, Sn), 12 Qom–Kashan 
area (Cu, Au, Fe), 13 Anarak area (Cu, Pb, Ag, Au), 14 Daran–Najaf Abad 
(Pb, Zn), 15 Esfahan area (Zn, Pb), 16 Zarin area (Ardakan) (Au), 17 
Ahangaran area (Cu, Fe, Pb, Ag), 18 Bafq–Kuh Banan (Zn, Pb), 19 Ghaleh 
Zari area (Cu), 20 Lar–Asagi area (Cu, Au), 21 Neyriz area (Fe), 22 
Kerman area (Cu, Au, Tr), 23 Kharestan area (Pb, Ag, Au), 24 Kuh Sormeh 
area (Pb, Zn) 



Mining provinces in ancient Iran 

The relationship between the names of mining products and 
that of geographical locations 



stabilization of the basement in Iran occurred in the 
Late Proterozoic to Early Cambrian 

This is supported 
by similar Gondwanic features in both the Iranian 

and the Arabian basements. Iran 

Arabian 
Plate Africa 

Plate 

The cratonization happened transitionally from Africa toward Iran as 
evident from the age of the basements; Central Africa has a basement of 
Late Archean–Early Proterozoic while in Northern Africa, there is no 
Archean basement; besides, the extent of Precambrian domains reduces 
from Central Africa toward north. Some authors believe that cratonization 
of Iran has been due to Baikalian, Asynitic, or Pan-African orogenies. 

The oldest rocks in Iran, based on the 
radiometric ages, are as old as 900 million 
years. This was the time when Doran-type 
granites and Gharehdash series formed. 






Unique record of stratigraphy, magmatic activities, metamorphism, 

orogenic events, tectonics and overall geological style. 

The systematic geological studies in Iran started in the late 1960s with the establishment of the Geological Survey of Iran 

Stöcklin 1968 



Aghanabati 2004 
Alavi 1991 

Nabavi 1976 

Nogole-Sadat 1993 
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Cenomanian 
stage 

• Late Cretaceous 
• Middle Miocene 
• Active Now 

• Round of Micro-plate 
• Eastern Iran 
• Makran 

• Derivation in Iran plateau 
• Separation of Lut block from Afghan 
• Derivation in Iran plateau 
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Kopet Dagh 

From Middle Jurassic, it was covered 
with a vast continental shelf sea. In 
this period of time and due to 
transgression as well as rapid 
subsidence basin, the western part 
became deeper. In this basin, a thick 
sequence of continuous marine and 
continental sediments was deposited 
(about 10 km). No major sedimentary 
gap or volcanic activities 
during Jurassic to Oligocene have ever 
been reported.  



Located as a triangle in the middle 
of Iran, Central Iran is one of the 
most important and complicated 
structural zones in Iran. Here, 
rocks of all ages, from the 
Precambrian to the Quaternary, 
and several episodes of orogeny, 
metamorphism, and magmatism 
can be recognized. There is not a 
consensus regarding the boundaries 
of Central Iran. 

Central Iran 



Sanandaj–Sirjan 
This zone is located to the south-
southwest of Central Iran and the 
northeastern edge of Zagros range. In 
north and northeast, this zone is 
separated from Central Iran by 
depressions like Lake Orumiyeh, Tuzlu 
Gol, and Gavkhouni and faults like 
Shahr-e-Babak and Abadeh, and to the 
south-southwest by the main thrust 
fault of Zagros. A striking feature of 
this zone is the presence of immense 
volumes of magmatic and metamorphic 
rocks of Paleozoic and Mesozoic eras. 



Alborz-Azerbaijan 
It is characterized by the 
dominance of platform-type 
sediments, including limestone, 
dolostone, and clastic rocks. Rock 
units from the Precambrian to the 
Quaternary have been identified, 
with some hiatuses and 
unconformities in Paleozoic and 
Mesozoic. The significant 
structural event occurring in Early 
Devonian was accompanied by 
faulting and fragmentation that led 
to different sedimentary facies in 
Azerbaijan 



Eastern Iran 

It can be divided into two parts: 
– Lut Block 

– Flysch or colored mélange of the 

Zabol–Baluch Zone 



Eastern Iran 

Lut Block 

The oldest units include upper 
Precambrian–Lower Cambrian 
schists overlain by Permian limestone 
and other Paleozoic sedimentary 
rocks. 

It extends for about 900 km in 
the north–south direction. 



Eastern Iran 

Flysch or colored mélange of the 
Zabol–Baluch Zone 

In contrast to the Lut Block, the 
Flysch Zone is highly deformed and 
tectonized and consists of thick deep-sea 
sediments like argillaceous and silicic 
shales, radiolarite, and pelagic limestone 
and volcanic rocks such as basalt, 
spilitic basalt, diabase, andesite, dacite, 
rhyolite, and subordinate serpentinized 
ultramafic rocks. 



Makran 

The oldest rocks in this zone are the 

ophiolites of late Cretaceous–

Paleocene overlain by a thick sequence 

(about 5,000 m) of sandstone, shale, 

and marl. The whole sequence is 

deformed prior to Early Miocene. 



Zagros 
It is in fact the northeastern edge of 
the Arabian plate. Some important 
features of Zagros include 
– Absence of magmatic and 
metamorphic events after Triassic 
– Low abundance of the outcrops of 
Paleozoic rocks 
– Structurally consisting of large 
anticlines and small synclines 
– Continuous sedimentation from 
Triassic to Miocene with negligible 
hiatuses 
 



Structural and Orogenic Events in Iran 



Ophiolite Series and Ultramafic 
Rocks of Iran 

– Ultramafic and mafic units of Late 
Precambrian–Early Cambrian: Although 
comparable to modern ophiolites, these 
rocks do not display all typical features of 
an oceanic crust. These rocks are 
widespread in Takab and Anarak Regions. 
They might be representing a protorift. 
– Ultramafic and mafic rocks of Upper 
Paleozoic: These rocks occur as 
metamorphosed as well as non-
metamorphosed bodies in some areas like 
Fariman, Shanderman, and Asalam. 
These rocks display many typical features 
of modern ophiolites. 
- Ophiolite series of Early Cretaceous–
Paleogene age: These rocks show typical 
features of ophiolitic sequences and are 
thought to be associated with the closure 
of Neotethys. 



• Magmatic rocks of all ages, 
from the Precambrian to the 
Quaternary, are widespread in 
Iran (e.g., Doran granite, 
Zarigan–Narigan granite, 
Torghabeh granite, Ghaen 
granite, Chaghand gabbro, 
Alvand granite, Natanz 
granite).  

• A correlation exists between the 
distribution of magmatic rocks 
and certain types of ore 
deposits (e.g., iron deposits in 
Bafgh related to Zarigan– 
Narigan-type granites, 
Mazraeh copper deposit related 
to Sheyvar–Daghi granite, 
Sarcheshmeh porphyry deposit 
related to Sarcheshmeh 
porphyry body) .  

• Several episodes of magmatic 
activities have been identified 
in Iran. 



Upper Precambrian–Lower Cambrian 

Lower Paleozoic 

Upper Paleozoic 

Mesozoic 

Tertiary 

Major episode of Magmatism in IRAN 



Metallogenic and Mineralization Phases of Iran 

1. Late Proterozoic–Early Cambrian (coinciding with the Pan-African tectono-magmatic event) 

2. Lower Paleozoic (corresponding to the Caledonian tectono-magmatic event) 

3. Upper Paleozoic–Triassic (corresponding to Hercynian and Early Cimmerian) 

4. Jurassic–Early Cretaceous (Middle Cimmerian tectono-magmatic event) 

5. Late Cretaceous–Lower Paleozoic (Laramide tectono-magmatic event) 

6. Tertiary–Quaternary (Late Alpine tectono-magmatic event) 



Structural map, metallogenic and mining provinces 



Metallogenic provinces of Iran are as follows  
– Central Iran 
– Urumiyeh–Dokhtar metallogenic province 
– Sanandaj–Sirjan metallogenic province 
– Northeast metallogenic province (Taknar, Kavir, Sabzevar Belts) 
– Alborz metallogenic province 
– Southeast and east of Iran metallogenic province 
– Zagros oil and gas province 
– Kopet–Dagh oil and gas province 
Metallogenic (mining) belts of Iran are as follows: 
– Malayer–Isfahan lead and zinc belt 
– Kerman copper belt 
– Esfandagheh–Faryab chromite ophiolitic belt 
– Khash–Nehbandan Belt (with chromium, copper, and magnesium deposits) 
– Qom–Naein Belt (manganese, barite, copper deposits) 
– Kavir–Sabzevar Belt (copper, chromium, gold, iron deposits) 
– Taknar Belt (copper, gold, arsenic deposits) 
– Tarom–Hashtjin Belt (copper, iron, lead, zinc, gold deposits) 
– Maku–Khoy–Urumiyeh Belt (gold, mercury, copper, chromium, iron deposits) 
Metallogenic areas are as follows: 
– Takab area (gold, arsenic, antimony, mercury, lead, zinc, poly-metal deposits) 
– Bafgh area (iron, lead, zinc, apatite, REE deposits) 
– Anarak area (copper, lead, zinc, gold, iron, antimony, arsenic deposits) 
– Arasbaran area 
– Tabas area (refractory, fl uorite, manganese, lead, zinc deposits) 
– Abadeh refractory material-bearing area 
– Kuhbanan–Ravar– Behabad triangle (lead and zinc deposits) 
– Qorveh–Asadabad area (antimony, gold, iron deposits) 
– Taft area (lead, zinc, copper deposits) 



Oil = 4th of world 
Gas= 2th of world 

10 world class deposits 
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Metallogenic Phases of Iron 
It must be noted that the deposits of 
Late Proterozoic–Early Cambrian are 
more abundant than those of other time 
periods. 
~4 billion tons of iron ore of: 
Igneous (Sangan, Bafgh, Zanjan, 
Morvariyeh,Sorkhe-Dizaj) 
Sedimentary volcanic (Bandar Abbas, 
Shams Abad) 
Volcanosedimentary (Soltanieh-
Mahabad Belt, Hamekasi Complex 
origins)  
have been discovered till date 







Details of important copper mines in Iran 







Metallogenic Phases of Lead and Zinc 

Late Proterozoic – Early Cambrian 

Late Paleozoic 

Triassic 

Cretaceous 

Tertiary 











The gold-bearing provinces and 
areas of Iran (Maghsoudi et al. 

2005) 



Distribution of antimony, arsenic, and mercury 
deposits of Iran (Ghorbani 1995) 



The manganese deposits of Iran are classified into three types (NISCO 1977 ): 

(a) Hydrothermal vein deposits associated with volcano-plutonic processes 

(b) Volcanosedimentary deposits 

(c) Polygenetic deposits associated with limestone formations 

Samani 1995 



General characteristics of some manganese deposits of Iran 

Provincial distribution of manganese deposits and indications 

Samani 1995 











Distribution map of bauxite deposits and indications of Iran (Soheili 2004 ) 



Distribution of Iran phosphate deposits through 
different geologic periods 



Distribution map of mica deposits of Iran 
(Ghorbani 2011 ) 



Distribution map of barite deposits of Iran 

(Khoshjou 1999 )  

(1 Haft-har, 2 Darreh Kashan, 3 Ardekan, 4 Dorbid, 5 

Niyook, 6 Dasht-e Deh, 7 Haji Abad, 8 Hoodeh, 9 Ghara 

Gheytan, 10 Kamshacheh, 11 Tappeh-sorkh Bichegan, 12 

Vavan, 13 Elite, 14 Lar, 15 Ahoorak Taleghen, 16 

Seplark, 17 Chari-Abtorsh, 18 Garmab, 19 Chah Shirin, 

20 Baghin, 21 Khaneh Hozeh-abad, 22 Tang-abad, 23 

Jasb) 



Distribution map of kaolin and fireclay deposits of Ira 





Distribution map of bentonite deposits of Iran 

The primary mineral of all bentonites in Iran is 

montmorillonite. In most of these, bentonites 

minerals like cristobalite, quartz, and calcite are 

found as secondary minerals. It is interesting to 

note that in the bentonite deposits of Iran, 

montmorillonite and kaolinite minerals are not 

paragenetic. Evidences from mineralogical 

studies and fi eld observations indicate that 

wherever these two minerals are seen together, 

the minerals and the host rocks show stratiform 

structure, and the minerals are the result of 

erosion and sedimentation (they are not in situ) 

and do not form high-quality deposits. 



Chemical composition of bentonite deposits of Iran 
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Types of mineral deposits of Iran 

















Thanks for your attention 
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