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Mining provinces in ancient Iran 
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Home to one of the world’s oldest civilizations 
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History of Mining 

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), 23 Kharestan area (Pb, 
Ag, Au), 24 Kuh Sormeh area (Pb, 
Zn) 



Iran ranks 2nd in the world in 
natural gas reserves and 4th in 
proven crude oil reserves. 
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Some Indicators: 



A brief review on Iran (by 
the aspect of mining 

activity) and GSI 







www.GSI.ir 

Oil = 4th of world 

Gas= 2th of world 

10 world class deposits 
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Natural Resource of Iran 

 13 Metallic 

 43 Nonmetallic 



2.2% 

IRAN 

World 

metric ton  



2.6% 

IRAN 

World 

Million US$  



Share % Rank Commodity 

 1.14 13 Iron 

1.44 9 Chromium 

0.35 15 Manganese 

2.42 7 Molybdenum 

0.63 22 Aluminum 

0.25 15 Antimony 

0.2 8 Arsenic 

0.27 17 Bauxite 

1.04 16 Copper 

0.72 16 Lead 

0.64 9 Mercury 

0.96 16 Zinc 

3.16 8 Barite 

Share % Rank Commodity 

2.41 9 Bentonite 

0.02 9 Boron 

0.43 14 Diatomite 

3.9 6 Feldspar 

1 11 Fluorspar 

12.49 2 Gypsum 

2.6 11 Kaolinite 

0.66 12 Magnesite 

1.92 6 Perlite 

0.15 27 Phosphate 

0.74 23 Salt 

3.13 9 Sulfur 

1.15 14 Talc 

Share % Rank Commodity 

0.28 13 Vermiculite 

<0.01 46 Steam coal 

0.1 17 Coking coal 

0.06 68 Gold 

<0.01 58 Silver 

4.73 4 Gas 

4.08 7 Oil 



Ir
o

n

C
h

ro
m

iu
m

M
a
n

g
a
n

es
e

M
o
ly

b
d

en
u

m

A
lu

m
in

iu
m

A
n

ti
m

o
n

y

A
rs

en
ic

B
a
u

x
it

e

C
o

p
p

er

L
ea

d

M
er

cu
ry

Z
in

c

G
o
ld

si
lv

er

B
a
ry

te

B
en

to
n

it
e

B
o
ro

n

D
ia

to
m

it
e

F
el

d
sp

a
r

F
lu

o
rs

p
a
r

G
y
p

su
m

K
a
o
li

n

M
a
g

n
es

it
e

p
er

li
te

P
h

o
sp

h
o
ru

s

S
a
lt

S
u

lf
u

r

T
a
lc

V
er

m
ic

u
li

te

S
te

a
m

 C
o

a
l

C
o

k
in

g
 C

o
a
l

G
a
s

O
il

10  11  15   9  23  15  7  22  16  17  10  16    30    4    9   9   17   7   9    2   11  12 8  20  17  11  19  11     19    4    7 

o 13 commodity between first 10 countries 

o 27 commodity between first 20 countries 

63 47 



Share % Commodity Group 

10 Metallic 

19 Nonmetallic 

4 Decorative stone 

67 Constructional material 

<1 Precious metal 

10% 

19% 

4% 
67% 

Metallic

Nonmetallic

Decorative stone

Constructional material

Mineral Reserve 



Share % Commodity Group 

29 Metallic 

7 Nonmetallic 

4 Decorative stone 

60 Constructional material 

<1 Precious metal 

29% 

7% 

4% 

60% 

Metallic

Nonmetallic

Decorative stone

Constructional material

Mines Production 



More than 12000 ore occurrences 





Metallogenic provinces of Iran are as follows  
1. Central Iran 

2. Urumiyeh–Dokhtar metallogenic province 

3. Sanandaj–Sirjan metallogenic province 

4. Northeast metallogenic province (Taknar, Kavir, Sabzevar Belts) 

5. Alborz metallogenic province 

6. Southeast and east of Iran metallogenic province 

7. Zagros oil and gas province 

8. Kopet–Dagh oil and gas province 

Metallogenic (mining) belts of Iran are as follows: 
1. Malayer–Isfahan lead and zinc belt 

2. Kerman copper belt 

3. Esfandagheh–Faryab chromite ophiolitic belt 

4. Khash–Nehbandan Belt (with chromium, copper, and magnesium deposits) 

5. Qom–Naein Belt (manganese, barite, copper deposits) 

6. Kavir–Sabzevar Belt (copper, chromium, gold, iron deposits) 

7. Taknar Belt (copper, gold, arsenic deposits) 

8. Tarom–Hashtjin Belt (copper, iron, lead, zinc, gold deposits) 

9. Maku–Khoy–Urumiyeh Belt (gold, mercury, copper, chromium, iron deposits) 

Metallogenic areas are as follows: 
1. Takab area (gold, arsenic, antimony, mercury, lead, zinc, poly-metal deposits) 

2. Bafgh area (iron, lead, zinc, apatite, REE deposits) 

3. Anarak area (copper, lead, zinc, gold, iron, antimony, arsenic deposits) 

4. Arasbaran area 

5. Tabas area (refractory, fl uorite, manganese, lead, zinc deposits) 

6. Abadeh refractory material-bearing area 

7. Kuhbanan–Ravar– Behabad triangle (lead and zinc deposits) 

8. Qorveh–Asadabad area (antimony, gold, iron deposits) 

9. Taft area (lead, zinc, copper deposits) 

8 

9 

9 
There are 6 distinct phases of mineralization in Iran from 

the Early Cambrian to the Quaternary 
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502 

Ore Indication 

 Over 200 iron ore deposits (Reserves of >4.5Bt grading 45-

60% ~3% of global reserves  

 In 2015, Iran produced 45 Mt of iron ore, making it the 9th 

largest ore and 14th largest steel producer in the world.  

 The average grade of iron in these reserves varies from 45-

60% Fe 

 Iran accounts for roughly 2.7-3% of the world’s total iron 

reserves, but contributes only 1% to total production 
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1036 

Ore Indication 

 Presently there are >10 active copper mines in Iran whose 

reserves amount to 3Bt of ore, containing 30Mt Cu 

comprising 9% of the world’s known copper reserves. Total 

estimated value of US$700bn 

 Iran accounts for approximately 2,600 million tons of copper 

reserves, or about 4% of the world’s total (17th largest 

reserve globally) 

 Copper ore production in Iran accounts for 75% of the total 

production in the Middle East 

 Standing in 2nd position in Asia after Indonesia 
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902 

Ore Indication 

 Iran has the world’s largest zinc reserves 

 With approximately 11 million tons of zinc metal constituent and 

5 million tons of lead metal constituent, Iran has just below 5% of 

the world’s metal constituent reserves.  

 Iran’s Zinc smelters are operating at less than 40% of their total 

capacity estimated to be 450 ktpa for zinc ingots and 420 ktpa for 

lead ingots 

 There are currently 19 active copper mines with 15Mt of annual 

extraction.  
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Ore Indication 

 Iran hosts the largest gold reserves in the Middle East 

 Probable gold reserves of 12Moz does not reflect true 

potential  

 At least 14 gold zones in the country 

 Gold seen as a top priority mineral for exploration 

 In August 2015, Iran publicly announced that it had 

identified 1,200 prospective gold-bearing sites which it hoped 

to pursue with foreign direct investment 
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274 

Ore Indication 

Over 4.5% global reserves but 0.8% world production 

More than 40 active mine 

Making it the 9th producer in the world 
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4366 

Ore Indication 
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3911 

Ore Indication 
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Some Highlights 

 Holds 7% of the total world’s minerals  

 One of the 10 countries with large Cu, Pb, Zn, Fe reserves 

 World class copper deposits 

 Significant supplier of iron ore and chromite  

 4th largest producer of Cement 

 10th largest producer of Steel 

 One of the 10th producer of Molybdenum, Feldspar, Fluorspar, Lime 

stone, Dimensional stone and Barite. 

 More than 5800 mine in operation & >2800 abandoned mine 

 One of the leading mineral producers in the Middle East by 450Mt 

extraction 
 Iran is one the 15 most mineral rich countries in the world  

 employing >100,000 people directly 
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 There are 68 types of mineral, with an estimated value of $700 billion  

 Total proven reserves of metallic and non-metallic deposits are 

estimated at 55 billion tons 

 Iran with roughly 1% of the world's population and area holds more 

than 7% of the world's total mineral reserves. 

Metals and minerals contribute a mere 1.2% to the country’s GDP, 

despite Iran being the 15th most mineral rich country  

 Before sanctions Iran exported to 159 countries including China, 

India, Iraq, the United Arab Emirates and Afghanistan 

 More than 12000 known mineral occurrences 

 Iran ranks 2nd in the world for natural gas reserve and 4th in oil 

reserve 

 Iran has the largest and most diverse manufacturing base in the 

Middle east  

Some Highlights 
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Some Highlights 

 Young educated people, Iran has strong labour force with >55% 

skilled workers 

 Large domestic market 

 Developed infrastructure, telecommunications and energy 

 12000 Km railways 

 220000 Km road network 

 11 commercial ports 

 54 airport  
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Bordered by 15 countries (Armenia, Azerbaijan, Kazakhstan, Russia, Turkmenistan, Afghanistan, 

Pakistan, Turkey, Iraq, U.A.E., Oman, Qatar, Kuwait, Bahrain, Saudi Arabia) 

2nd largest nation in the Middle East and 18th largest in the world 



 Big market (local and regional) 

 Low price Energy resources 

 Vast and divers mineral resource 

 Suitable infrastructure 

 Access to international open seas 

 Free tax on special economic zones 

 …. 

Low Production Cost 

Steel ≈ 300 US$ 

Aluminum ≈ 1500US$ 

Cement ≈ 19 US$ 
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2014 

Establishment of 

Geological 

Surveys 

1700 

Establishment Country 

1830 France 

1833 Russia 

1835 England 

1841 Canada 

1845 Ireland 

1879 USA 

1882 Japan 

1885 Finland 

1830 1959 

100 
years 
delay 
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1. Seismotectonic Map of he world …1:250000000 

2. Kinematic Map of the world …1:250000000 

3. Geological Map of the Middle East …1:50000000 

4. Tectonic Map of the Middle East … 1:50000000 

5. Seismotectonic Map of the Middle East … 1:50000000 

6. Metalogenic Map of the Middle East … 1:50000000 

8. Tectonic Map of Afghanistan, Iran & Pakistan 

…. 
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Geological  Survey of Iran 

IUGS 

1922 

IMGA 

1972 

ECO 

1985 

IGCP 

1972 

CGMW 

1881 

INQUA 

1928 

GSI is an active member of many genuine geological 

commissions, groups & societies. 

ICS 

1961 

ONE GEOLOGY 

1961 

ESCAP 

1947 

ALBA 

2004 
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Montpellier University 
Pierre & Marie Curie University 

University of Gernoble 
Brest University 
Marseille  University 
Wuerzburg  University 
University of Hall 
Tubingen University 
Erlangen university 
Karlsruhe University 
Frankfurt university 
Gutenberg University 
Klistal University 
Cambridge university 

Oxford university 
Milan University 
Oslo University 
ETH  of Zurich University 

Uppsala University 

Geological Survey of China 
Geological Survey of Denmark 

National Institute of Oceanography of India 
Geological Survey of Germany 
Tokyo University  

Geological Survey of Norway 

Geological Survey of Russia 
Geological Survey of Finland 

Geological Survey of Czech republic 
fugru 

 

GSI International Collaboration 
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38 country 

Europe 

16% 

Africa 

34% 
Asia 

32% 

Latin 

America 

18% 



A brief review on Iran (by 
the aspect of mining 

activity) and GSI 

Basic Data 
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1:2.500.000 
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1:1.000.000 
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1:250.000 



1:25.000 Scale 



1st to 5th Priority 



Exploration Stages 

Exploration Scale 

Mineral Type 

Mineralization Type 

Exploration Method 

Exploration Zones 

oIdentification  
oProspecting  
oGeneral Exploration 

oDetailed Exploration and  
oObtaining Exploration License 

oUranium, Iron, Copper, Silver, REEs 
oPhosphate , Potash, Lithium, etc. 

oPorphyry , Epithermal, Karelian VMS, 
related to intrusive mass, Orogeny 

oSurface  
oSub-surface (hidden ores)  

oMetallogenic States (exploration zones)  

oMineral body 

o1:100,000 
o1:25000 
o1:10000 and more accurate   

Mineral Exploration 
A brief review on Iran (by 
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Caspian Sea  

Makran Sea 

Mineral Exploration with Special attitude for Gold Exploration in the Country 

30 Ton 

3.5 Ton 
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In 2009 23 sheets 

Totally 4800 Sq Km, new anomalies within 120 areas 

Gold Exploration with BLEG Method 

40 sheets scale 1:100,000 

100,000 Sq Km 
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Hydrogeochemistry 
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Identifying Promising Areas for Lithium in Iran 

Identifying 

different types of 

lithium: rock, 

Saline, 

Hydrothermal 
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Airborne Magnetic Geophysics 

 Sampling Year: 1974-1977  

 Area: whole Iran except Khuzestan Plain 

 Equivalent: 251670 Km Linear 

 Flight line distance 7500 m 

 Sampling Height: 500 to 1000 m 

 Sampling Case : Magnetometry 

 Identifying Geological Structures 

 Contractor: Aero Service Company 
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Sampling carried out by Geological Survey of Iran 

STINGER System SLING System 

These services with equipping the airborne geophysical apparatus, helicopter 

and training personnel started in 1981 and by equipping more advanced 

apparatus and more complete training gradually turned into the only 

country in the region who carries this technology 
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- Spatial Resolution 5 m 

- Spectral Range between 0.45 to 2.5 Nanometer  

  
Hyper spectral Data Sampling 

- Having 126 wavelength channels   
Kaolinite  Mica Alunite  

Muscovite  Pyrophyllite  Dickite  
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18000 Sq Km Hyperspectral Data Sampling in some regions in the East of Iran 

Future plan 

First phase 60,000 Sq Km 

Second  phase 250,000 Sq Km 
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Systematic Exploration 

712 sheets 
 scale 1:100/000 



181 sheets 

452500 Km 

1st Priority Zones 

2 



168 sheets 

452500 Km 

2nd Priority Zones 

2 



349 sheets 

872500 Km 

Priority Zones 

2 
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Au 
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Cu-Mo Pb-Zn 





% area Commodity 

15.5 Au 

10.6 Pb-Zn 

6.8 Cu 

3.4 Fe 

4.6 Ba 

3 K 

1 Cr 

0.3 Mo 

2.5 As 

8.3 Sb 

1.4 Hg 
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Marine  Landslide 

97 percent of cities in Iran are 

endangered by earthquake 

350 cities in Iran are 

endangered by flood 

Subsidence  

 

Among 43 cases of natural disasters 32 

cases are in Iran  

10 percent of the GDP of the country 
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Number of Casualties  
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Seismic Hazard of The world 
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 تجريش

Pardisan Park Predicting the future behavior of faults causing earthquakes 

by paleoseismology in North Tehran, Taleghan, Phirooz Kouh, 

Damghan, Golbaf, Kahrizak, Rey & Dehshir faults 

North Tehran 

Fault  



Research in recognition of regions of Iran 

prone to earthquake 

3.6m 
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Subsidence  
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Mashhad Plain 25 
cm  

 Kashmar Plain 30 
cm 

Neishabor Plain 12 
cm 

Kerman Plain  20 
cm 

Zarand Plain  25 cm 

Rafsanjan Plain  30 
cm 

Tehran Plain 

 17 cm  

Varamin Plain 

 12 cm  

Savojbolagh Plain 

 22 cm  

Ghazvin Plain 

 24 cm  



Tehran  

Shahriar 

Robatkarim  
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 Has maximum marine width in south west Asia 

 Over 3000 Km sea border (except river borders)  

 Over 300,000 Sq Km marine width ( Caspian Sea, Persian Gulf, and some part of Oman Sea)  

 Thousands of Square Kilometer Internal Lake (Uremia, Bakhtegan, Maharlo, etc.) and ponds and 

rivers.    

Marine Geology 



A brief review on Iran (by 
the aspect of mining 

activity) and GSI 

At the area of approximately 

200,000 Sq Km of Oman Sea, 

Persian Gulf and Caspian Sea 

up to the sea borders of Iran 

Producing Basic Geological Information of the Sea Bed 

Up to the depth of 900 m of 

Caspian Sea 

100 m to Persian Gulf  200 m to Oman Sea 
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Marine Geology, Coast Engineering and Abiotic  Resource Exploration 

in Marine Environments of Iran  

Marine Geophysics of Persian Gulf Identifying sea bed in order to design places 
where energy lines transfer 
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Network of seismic sampling in Khoran strait 

Gheshm  

Bandar Abbas 

Minimum 
distant 

Situation of Current 
streams 

Change in 
sedimentation and 

erosion 

Reduction of marine and 
coastal constructions 

expenses 
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+ 
1 m3 

164 m3 

Methane  

Gas Hydrates  

water 

0.8 m3 

Economical Deposits of marines 
 Gas Hydrates  
 Placers (Heavy Minerals)  
 Sand and Gravel 

 Manganese Nodule  

Manganese Nodules 
Phosphates 



National Geosciences Data Base of Iran 

1. Providing the geosciences 
information in the format of 50 data 
banks from 155 targeted data banks 

2. Preparation and make thousands  of 
reports topics, map and article 
accessible, etc. 

 

3. Responding to over 94,325,472 
internet users (over 68,437 website 
visitors per day) 
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The objective is to enhance the current information 

status with establishing a suitable constructive system in 

order to access and use the spatial information   

centers 

National 

information 

Country data centers 

Local information 

Information resources System operation 

Joint agreements 

Harmonized policies 

Integration and coordination 

Search and identification 

users 

Government and 

departments 

General and practical 

services 

Traders and specialist 

Researchers  

Private sector  

General users 
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 Identifying the relationship between the 

environmental factors and  common 

diseases in the  country ( infectious 

,chronic and  shared between human and 

animals) 

 Finding suitable solutions in order to 

prevent diseases with natural origin 

 Macro planning for prevention 

 Preventing hidden capital  

 loss for  treatment 

25 internal plan and 2 international plan and 1 
plan with cooperation of  WHO and UNESCO in 
Medical Geology Studies in the ninth and tenth 

government 

Distribution of Arsenic, Mercury and Antimony  

Distribution of death per 100,000 people  

Guide  

  

  

  

  

  

  

    

  



Medical Geology Atlas of 
Iran 



Geo-Veterinary Medicine Atlas  



Priorities of Medical Geology Programs 

Guide  

Organization Offices & centers 

Temporary camp  

Priorities of Medical Geology 

Main Cities 

Province Boundaries 





40 elements 70 elements 
Installation and 

implementation of  
modern laboratorial 

equipment 

ICP-TOF-MS 

ICP-OES 

Micro Probe 

AAS  
…. 

Analysis of a 
sample in 
different 

laboratories  

Increase 
in cost 

Wasting 
time 

Sending the 
sample to a 

foreign 
country 

Money 
withdrawal 

from the 
country 

Old Method 
Disadvantages 



ppm 
ppb 

ppt 




