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 The Choghart Iron Ore mine is located 12 km northeast of Bafq and 125 km southeast 

of the center of the Yezd. The study area is located in Precambrian Formation of 

Central Iran. These rocks of mineralogy and chemical composition divided to three 
main groups. The first one is the metasomatism rocks, the second one is igneous rocks 

and third one is pyroclasstic rocks. The metasomatism rocks divided to three groups: 

amphibole metasomatism, albite metasomatism and silicic metasomatism rocks. 
Amphibole metasomatism rocks contain euhedral to subhedral amphibole 

phenocrystals. Most amphiboles have been alterated to secondary minerals. Most of 

them are chlorite, calcite and opaque minerals. Albite metasomatism rocks contain 
plagioclase phenocrystals. These rocks have a microgranolar texture and most of them 

are albite type. These minerals are mainly alteration to clay minerals, chlorite and 

sericite. Silicic metasomatism rocks contain quartz phenocrystals. These rocks have a 
microgranolar texture and quartz crystals are often unhedral. These minerals have been 

replaced in the rocks and has led to initial rock is not identifiable. The most important 

metallic deposits of Iran occurred in the Precambrian rocks of Central Iran and the main 
parts of these deposits occurred in the metasomatism rocks of Choghart region. These 

deposits constitute the most largest and important economical deposits of Iran. 
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INTRODUCTION 

 

One of the most important and interesting geological structure occurrences in Iran is the Orogenic 

movements, which is comparable with the occurrence of Katangan in Gondwana land and Baikalian in the 

Eurasian continent. Paleozoic vertical movements took places during the Cambrian and caused sudden change in 

lithology or short break in sedimentation [1]. From tectonic point of view Iran can be divided into two marginal 

active fold-belts located in the NE that is Kopeh Dagh and in the SW which called Zagros Zone resting on the 

Hercynian terrain and the Precambrian Arabian plate respectively. Between these marginal fold belts are the 

Central Iran, Alborz, Zabol - Baluch and Makran units [3]. The geologic structure of various tectonic zones is 

essentially the result of Alpine Orogeny of Tertiary age. The Precambrian rocks occupy more than half the 

Ardekan Quadrangle map in Central Iran and may reach 10000m in exposed thickness [2]. The Precambrian 

rocks of Iran can be divided in to two main groups. The first one is the metamorphic complex which are called 

the basement rocks of Precambrian overlay disconformities by of Katangan and the second one which are more 

as marginal continent, they deposited after the Katangan Orogeny, are called late-Precambrian rocks [9]. 

The Choghart Iron Ore mine is located 12 km northeast of Bafq and 125 km southeast of the center of the 

Yezd (Fig. 1). Choghart was initially a prominent black hill standing 150 m above the surrounding plain at about 

1150 m above sea level. The current mining depth is to 1050 m above sea level and mining will be continued 

down to an elevation of 812.5 m. The estimated pre-mining reserve was 215.7 Mt on the basis of a 20% cutoff 

grade [7].  
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Fig. 1: The Bafq Mining District in Central Iran [12]. 

 

The Choghart Iron Ore is located in Precambrian Formation of Central Iran. The study area rocks are 

sedimentary, volcanic, intrusive, schist, marble and gneisses. This complex is influenced by metamorphism 

(Contact and Burial) and metasomatism processes and has caused great variety of rocks and minerals around 

Choghart area [7]. But as a whole, the complex which make the country rocks of the ore body has completely 

two different facies; these two facies are mostly green and light rocks which are applied generally with different 

names by geologists [8]. The study of petrographical performance with respect to mineralogical study upon 

these two facies show that, the light rocks which are made up of high percent of quartz and feldspar have under 

gone a very intrusive metasomatism which is named as Cratophyer. Furthermore, these studies also show that 

the greatest part of the green rocks of the area, have been formed due to the low grade metamorphism of igneous 

rocks, and due to the mineralogical and textural composition, it is named as Greenstone [10]. In this paper, 

green rocks of the study area were assessment. 

 

Research Methodology: 
During the field observations was collected of 150 rock samples from two parts of the study area. After 

studying the manual sample, 125 thin section preparation and was studied with polarizing microscope.  

 

Results: 

Petrographically, the green rocks divided to three groups: amphibole metasomatism, albite metasomatism 

and silicic metasomatism rocks. 

 

Amphibole metasomatism rocks: 

Amphibole metasomatism rocks contain euhedral to subhedral amphibole phenocrystals with size 120 µm 

to 1.5 mm. They are formed in the single and social crystals in the context of rock. Most amphiboles have been 

altrated to secondary minerals such as chlorite, calcite and opaque minerals. Amphiboles completely have 

replaced by calcite (Fig. 2-8). The formation of metasomatic minerals have been completely influenced these 

rocks (amphibole, albite and silicic), so it is not possible to identify the original rock. These amphiboles based 

on optical properties and refractive indexes are from tremolite - actinolite series [5]. These minerals are 
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observed in the veins and scattered in the context of rock. Social amphiboles are often associated with 

metasomatic albites [6].  
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Fig. 2: A view of the single metasomatic amphibole crystals that scattered in the text in PPL and 

XPL. 

Fig. 3: View of Social amphiboles (the red China) in PPL and XPL. 

Fig. 4: View of Social amphiboles (the red China) in PPL and XPL. 

Fig. 5: View of Social amphiboles with Albite metasomatic in PPL and XPL. 

Fig. 6: A view of the association of metasomatic amphibole vein in PPL and XPL 
Fig. 7: View of the metasomatic amphibole veins (the red China) in PPL and XPL. 

 

 

 

 

 

 

 

 

 
Figure 5: View of Social along with Albite of metasomatic amphibole 

 
Figure 5: View of Social along with Albite of metasomatic amphibole 
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Fig. 8: A view of the altered metasomatic amphibole veins (the red china) in PPL and XPL 
 

-Albite metasomatism rocks: 
Albite metasomatism rocks contain plagioclase phenocrystals. These rocks have a microgranolar texture. 

Plagioclase crystals are often subhedral to unhedral and most of them are albite and albite- pericline twining and 

the size of them are 90 µm. Based on a refractive index and extinction angle, plagioclases composition are from 

albite types [5]. These minerals are observed in independent community shapes, in veins and with metasomatic 

amphiboles in veins. Plagioclases that associated with amphiboles are usually larger than community 

plagioclases (Fig. 9-11).  These minerals are mainly alteration to clay minerals, chlorite and sericite. Calcite 

veins and opaque minerals are observed in most of these rocks.  

 

                      
Fig. 9: A view of the metasomatic albite that wholly replace in the previous rock and calcite veins in 

PPL and XPL. 

                    
Fig. 10: Another view of the metasomatic albite that wholly replace in the previous rock and opaque 

minerals veins in PPL and XPL. 

Fig. 11: A view of the further enlargement of Figure 10 in PPL and XPL. 
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-Silicic metasomatism rocks: 
Silicic metasomatism rocks contain quartz phenocrystals. These rocks have a microgranolar texture. Quartz 

crystals have been replaced in rocks with mean size of 120 μm and unhedral shape. This replacement has led to 

initial rock is not identifiable. This quartz is often accompanied by sericite. Independent calcite, vein calcite and 

alanyt are associated with quartz in some cases. The major minerals that found in the calcites are epidote 

minerals (Fig. 12- 17) [8]. 

              .  

Fig. 12: View of amorphous metasomatic quartz and sericite formed in the text of rocks in PPL an 

              XPL. 

Fig. 14: View of calcite-bearing minerals (epidote) in PPL and XPL. 

Fig. 13: Another view of amorphous metasomatic quartz and sericite formed in the text of rocks in  

             PPL an XPL 

 

 
 

. 
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Fig. 15: View of the sericite veins with silica metasomatism in PPL and XPL.   

Fig. 16: View of the quartz veins and alanyt in PPL and XPL. 

Fig. 17: View of the calcite veins in quartz metasomatic in PPL and XPL. 
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Conclusion: 
Metasomatism rocks of mineralogy and chemical composition divide in three groups: amphibole 

metasomatism, albite metasomatism and silicic metasomatism rocks. Amphibole metasomatism rocks contain 

euhedral to subhedral amphibole phenocrystals. Most amphiboles have been altrated to secondary minerals such 

as chlorite, calcite and opaque minerals. Amphiboles completely have replaced by calcite. These amphiboles 

based on optical properties and refractive indexes are from tremolite - actinolite series [5]. Social amphiboles 

are often associated with metasomatic albites [6].  

Albite metasomatism rocks contain plagioclase phenocrystals. These rocks have a microgranolar texture. 

Plagioclase crystals are often subhedral to unhedral and most of them are albite type [5]. These minerals are 

mainly alteration to clay minerals, chlorite and sericite. Calcite veins and opaque minerals are observed in most 

of these rocks. Silicic metasomatism rocks contain quartz phenocrystals. These rocks have a microgranolar 

texture and quartz crystals are often unhedral. This quartz is often accompanied by sericite. Independent calcite, 

vein calcite and alanyt are associated with quartz in some cases. The major minerals that found in the calcites 

are epidote minerals [5]. 

 

REFERENCES 

 

[1] Eftekhar Nezahd, J., 1975. Brief description of Tectonic history and structural development of 

Azarbaijan.Geological Survey of Iran. 

[2] Haghypour, A., 1977. Etude geologique de la region de Biabanak-Bafgh (central Iran). petrologieet 

tectonique de socle Precambrian et de sa Couverture. These,Universite Scientifique et Medicalede Greoble, 

France, p: 403. 

[3] Stocklin, J and M.H. Nabavi, 1973. Tectonic Map of Iran 1:2500000 Geological Survey of Iran. 

[4] Shelly, D., 1993 . Igneous  and metamorphic rocks under the microscope. Chapman and Hall, London, p: 

630.  

[5] Shelly, D., 1993. Microscopic study of Igneous and Metamorphic rock. Champan and Hall, London,p: 184. 

[6] Christopher, O. and J.D. Winter, 2005. The occurrence, vesiculation, and solidification of dense blue glassy 

pahoehoe, Journal of volcanology and geothermal research, 142: 285-301. 

[7] Jami, M., 2005. “Geology, Geochemistry and Evolution of the Esfordi Phosphate-Iron Deposit, Bafq Area, 

Central Iran” Doctor of Philosophy thesis, the University of New South Weles., p: 403. 

[8] Daliran, F., H-G. Stosch, P. Williams, H. Jamli, M.B. Dorri, 2010. “Early Cambrian Iron Oxide-Apatite-

REE (U) Deposits of the Bafq District, East-Central Iran. In: Corriveau L, Mumin H (eds) Exploring for 

Iron oxide copper–gold deposits”: Canada and Global analogues. Geol Assoc Canada, Short Course Notes, 

20: 143-155. 

[9] Stosch, H-G. and R.L. Romer and F. Daliran and D. Rhede, 2011. “Uranium–lead ages of apatite from iron 

oxide ores of the Bafq District, East-Central Iran” Miner Deposita, 46: 9-21.   

[10] Williams, P., 2010b. “Magnetite-Group” IOCGs with special references to Cloncurry and Northern 

Sweden: settings, alteration,deposit characteristics, fluid sources, and their relationship to apatite-rich iron 

ores. In: Exploring for iron oxide copper–gold deposits: Canada and global analogues. Geol Assoc Canada, 

Short Course Notes., 20: 21-36. 

[11] Daliran, F., 2002. “Kiruna-type iron oxide-apatite ores and apatitites of the Bafq district, Iran with an 

emphasis on the REE geochemistry of their apatites”. In: TM Porter (Ed), Hydrothermal iron oxide copper-

gold and related deposits: A global perspective. PGC Publishing, Adelaide, p: 377. 

[12] Forster, H.J. and A. Jafarzadeh, 1994. “The Bafq mining district in Central Iran-a highly mineralized 

Infracambrian volcanic field”. Econ Geol, 89: 1697-721. 

 


