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 Meiduk Prophyry Copper Deposit is located in north east of shahr-e-babak (kerman) 
and Geologically is situated in Sahand-Bazman volcanic belt. Meiudk stock is ranging 

in composition from monzonite to granite, high-k calc-alkaline and cuts Eocene 

Andesitic rocks. This emplacement environment was continental arcs and post 
collisional arc setting. Meiduk Cu Deposit was formed by partial melting of tethys 

Occenic crust after subduction of the Arabian plate beneath central Iran. 

 

 
 

© 2014 AENSI Publisher All rights reserved. 

To Cite This Article: Zahra Heybatollahpour, Mohammad Hosseinpour and Ebrahim Panahpour, Studying Training Needs Assessment of 

Farmers in Ahvaz for Soil-related Issues. Adv. Environ. Biol., 8(10), 1556-1566, 2014 

 

INTRODUCTION 

 

The meiduk prophyry copper deposit ( )01555230 EandN  
 located about 27km of Shahr-e-Babak 

town's north, in SW kerman province (Fig.1&3). The area has a semi-arid climate, amonntainous topography 

and vegetation cover is poor. The maiduk deposit is one of major copper deposits associated with intrusive rocks 

in the Cenozoic Centeral Iranian volcanic belt of centeral Iran (Sahand- Bazman belt). 

Sar-cheshmeh, Sungun, Meiduk and a number of subeconomic prophyry copper deposits are all associated 

with mid-to-late Miocene diorite / granodiorite  to monzonite stocks. The meiduk deposit was objects of intesive 

investigations during the last decades. For example The area of meiduk was first described by Bazin and Hubner 

[2], whom reported mineralization at the diorite stock. Metallogenic features petrology and studies are discassed 

by Dimitrijevic [8], Amraie [1] outomec [17], Nasr Esfahani [16, Tangestani et al [22]. In this paper, 

mineralization and alteration features of meiduk copper prophyry deposit will discuss. 

 

Regional geology: 

Meiduk deposit is situated in structural Dehaj-Sarduiyeh Belt in kerman area (fig. 2). The geological 

evolution of this belt can be simplified as formation and folding of early Tertiary volcano-sedimentary rocks, 

and emplacement of late tertairy granodiorite, diorite, monzonite and tonalite in the volcano-sedimentary 

complex. 

Meiduk epizonal stock is hosted by Eocene alkali basalt-andesite flows and tuffs, and volcanoclastic 

sediments. The volcanic rocks are widely metamorphosed and altered. These are intersected with Pliocene and 

Eocene sand stones, marls, sandy calcarenites and conglomerates. Cretaceous coloured melange is the oldest 

exposure in the north this area. 

Sar-cheshmenh, Meiduk, Darrehzar, Hoseynabd, Sarkuh, Sara and Kuh-e-Panj are the important copper 

deposits in the Dehaj-Sarduiyeh Belt. These areas are parts of the centeral Iranian volcanic belt (CIVB) contains 

extrusive and intrusive rocks of Quarternary age. CIVB was formed by subduction of the Arabian plate beneath 

central Iran during the Alpine Orogeny and the exploration of prophyry copper mineralization is concerned. 

Meiduk and Sar-cheshmeh prophyry copper deposits are presently mined for Cu and Mo in Kerman area. 
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Fig. 1: Geological map of Iran. 

 

 
 

Fig. 2: Geological map of Shahr-e-babak Area [8,19] 
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Fig. 3: Geological map of Meiduk Prophyry Copper Deposit (1. meiduk prophyry,2. Dyke,3. andesitic 

volcanics) 

 

Methodology: 

More than 100 sub-surface samples from diamond drill holes within the hypogene alteration zones (phyllic, 

potassic-phyllic, and potassic) were selected for detailed petrologic studies. Mineral identification and 

qualitative estimation of mineral abundanccs and fluid inclusion studies were conducted using optical 

microscopy. Lithogeochemical analyses were performed by X-ray fluorescence spectrometry. All the 

experimental work was carried out in the Isfahan and khorasgan universities. 

 

Host rock petrography: 

The main rocks of the meiduk ore deposit can be Subdivided into three classes, including meiduk stock or 

meiduk prophyry, andesitic volcanics and dykes. Meiduk Prophyry Copper Deposit is the dominuting host rock 

of the copper ore. It is light grey in colour, prophyritic in texture. Primary prohyic texture has been obscured 

almost totally by alteration. Numerous diffuse quartz, sericite and sulfide veins cut the rock. The contact rock 

type is called fine grained prophyry and it probably belongs to andesitic cap rocks because a contact with 

andesite is not always clean due to hydrothermal alteration. Phenocrysts which comprise about 50% by volume 

of the rock are represented generally by plagioclase up to 3mm in size. 

The other phenocrysts are K-feldespar up to 15mm, amphibole up to 5mm, quartz up to 2mm and biotite up 

to 5mm in diameters. Plagioclase occurs as polygonal small albite grains (similar to quartz grains) or as relic 

prophyric to subhedral phenocrysts(Fig.4). This phenocryst is zonned and ranged in composition from 

oligoclase-andesite in the center to albite at the crystaline rim. Petrograhic observations indicate presence of two 

compositionally types of k-feldspar with these units: magmatic and hydrothermal feldespar. Magmatic 

phenocrysts are mainly anhedral and Perthitic but hydrothermal type may be distinguished by absence of 

perthitic intergrowths. Feldspars have been replaced by muscovite and albite. textural relationship show the 

plagioclase and k-feldspar phenocrysts formed shortly after amphibole phenocrysts. 
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Fig. 4: Non altered sample with Plagioclase (Plag), Magnetite (Mag), Muscovite (Mu), Quartz (Q), and alkali 

feldspar (K-Feld) Phenocrysts. XPL-40X 

 

Quartz occurs as polygonal cracked grains. Size of unbroken particles is typically about 20 m (Fig.5). 

Quartz phenocrysts are anhedral and rarely contain biotite and muscovite inclusions. Biotite phenocrysts are 

brown, up to 2-3 mm in diameter, Fe-enriched and subhedral. Pale brown to greynich brown, small ragged 

biotite forms crystals interpreted to be of hydrothermal origin(Fig.6). Biotite and rutile are common accessories. 

Magnetite and rutile occur primary as intergrown oxide grains. Muscovite flakes were formed in some samples 

almost monomineralic portions of about 2mm in width. The feature of the prophyritic stocks which are contains 

late intrusive phase are very close to meiduk prophyry but the only differences with meiduk prophyry are being 

slightly smaller, fracturing and alteration. 

 
 

Fig. 5: phyllic alteration with development of Quartz and sericite. XPL-40X  

 

 
Fig. 6: Primary Phenocryst of Biotite (P-Bio) and falces of Secondary Biotite (S-Bio) at PPL-40X 

 

Andesites around the meiduk prophyry are dark greenish grey in colour, either fine-grained or porphyric in 

texture. Dykes cuts meiduk prophyry and andesits. They are some maficer composition than meiduk prophyry 

and only weakly hypogene altered fractured and mineralized. 
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Ore petrography: 

Ore mineralization occurs as dissemination, fracture and micro-fracture fillings(Fig.7). mineralogically the 

meidak ore deposit has been subdivided into three separate zones: Oxide, supergene, hypogene. Hypogene 

mineralization is characterized by the introduction of sulfides principally pyrite, chalcopyrite and minor 

amaounts of molybdenite with magnetite and ilmenite. 

 

 
 

Fig. 7: Hypogene zone with Pyrite (Py) and Chalcopyrite (Cp) Phenocrysts. 340X 

 

The supergene sulfide zone is associated with kaolinite and covellite, chalcocite and minor amounts of 

bornite, along with lesser amounts of native copper and cuprite at the top of the zone. From supergene zone to 

hypogene one, the main Cu-carrier changes from chalcocite + digenite to chalcopyrite. The main Oxide copper 

minerals in oxide zone are malachite and azurite. Other oxide copper minerals which found are chalcanthite, 

chrysocolla, turquoise and cuprite. relicts pyrite are quite common. 

Pyrite is the most abundant sulfide and chalcopyrite is the dominat copper ore and are accompanied by 

minor amounts of molybdenite and trace of bornite and primary cholcocite. Pyrite is anhedral to subhedral 

shape. This mineral is almost totally rimmed by chalcocite and/or digenite shell. Chalcopyrite relices can be 

found in side the digenite+covellite, chalcocite or chalcocite+digenite droplets. No free chalcopyrite grains are 

whitout shell of secondary cu sulfides and are found in supergene zone. The mineralogical changes are gradual 

excepts the oxide/supergene contacts, wich are usually quite sharp. 

 

Hydrothermal alteration: 

Hydrothermal alteration at  meiduk are centered on the entrusion and are broadly synchronous with theirs 

emplacement. Early hydrothermal alteration was dominantly potassic and propylitic, and was followed by later 

transition and phyllic alteration. The earliest alteration in stock, which was produced by fluxes of magmatic 

fluids away from the pluton center; is represented by potassic mineral assemblages developed pervasively and as 

halos around veins in the deep and central parts of the meiduk stock. Potassic alteration is characterized by k-

feldspar, irregularly shaped crystals of biotite. Biotite occurs primarily as a replacement of hornblende and as 

anhedral grains disseminated through the groundmass, and is inferred to be mainly of hydrothermal origin. K-

feldspar can be either magmatic, occuring mainly as pethitic phenocrysts, or hydrothermal having formed during 

potassic alteration. 

Phyllic alteration is characterized by replacement of almost all primary silicates by muscovite (sericite) and 

quartz, and overprints the earlier-formed potassic assemblage. sericite is the most generally abundant alteration 

mineral in the meiduk deposit, and occurs mainly in the phyllic and potassic zones. The outermost part of the 

potassic alteration zone, which contains less biotite and k-feldspar, and a greater proportion of sericite, has been 

termed the transition zone or alteration zones. 

Propylitic alteration is characterized by chloritization of primary and secondary biotite, amphibole and 

groundmass material in peripheral rocks to the central potassic zone. Epidote is replaces of plagioclase, but this 

replacement, is less pervasive and intense than chloritization. Minor minerals associated with propylitic 

alteration are albite, calcite, sevicite, anhydrite (gypsum), and pyrite. 

 

Fluid–inclusion studies: 

Reconnaissance Fluid-inclusion studies have been performed on quartz samples from different parts of 

meiduk deposit. Quartz within almost all types of quartz veinlets at meiduk are fluid inclusion-rich. The 

individual quartz crystals contain numerous cross-catting micro-fractures along which fluid inclusions are 
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aligned. The majority of fluid inclusions contain: mono-phase vapor-rich 2-phase, liquid-rich 2-phase, and 

multi-phase solid(Fig.8). Multi-phase solid-type inclusions, include those containing liquid, vapor, and. solid 

phases in clude those containing liquid, vapor, and solid phases. There maybe only one ore several solid phases. 

Halite crystals are larger than the other solids and can be readily distinguished by their cubic chape. The 

opaques are mainly sulfides and hematite. hematite blebs can be identified readily by their  red color. inclusion 

shapes vary from rounded to subrounded, irregular red color, inclusion shapes vary from rouded to sub-rounded, 

irregular, spheroidal and egative quartz crystals. 

 

 

 

 
 

Fig. 8: a)Poly phase inclusion with halite, hematite, silvite and CO2 phasis.  b) Poly Phase and mono phase 

(gas) inclusion(c)    

 

Similar characteristics are seen in fluid inclusion assemblages from other prophyry copper deposits such as 

Bingham, Utah [20], Chile, Copper Canyon, Nevada [15]. Prophyry Cu and Mo systems have shown that the 

early generation of fluid trapped in primary fluid inclusions is characterized by high temperatures and high 

salinities, and also provides evidence of liquid-vapor phase separation, or boiling [21]. 
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Geochemistry of elements: 

21 Representative samples of altered Meiduk Prophyry Copper Deposit were analyzed for major-and trace-

element compositions (Tab. 1). 

All samples were analyszed by XRF in the Geochemisty laboratory in Islamic Azad university. The 

classifications of cox et al. [6] and winchester and Floyd [25] show that the Meiduk prophyry is mainly in the 

range of trachyandesite to andesite (Fig.9). 

 

 
Fig. 9: Na2O+K2O-SiO2 Diagram, Cox et al [6] 
 

Table. 1: Major and trace element analyses of Meiduk samples 
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Continue of Table 1: 

 

The results in table.1 show that 2SiO content of ore-bearing meiduk porphyry ranges from 58.8 to 75.5 

wt.%. This prophyry is evidently rich in potassium and has a OK2 range of1.69-7.14 wt.%. In the 

22 SiOOK  diagram (Fig. 10) Most of the samples are plotted in the high-k Calc-alkaline and shoshonite 

fields. This is also classified as syncollisional medium to high-k, Calc-alkaline rocks, which are generated from 

partial melting of basalt in continental arc settings [18,4]. 

 

 
Fig. 10: K2O-SiO2 Diagram,  
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This is a clear petrochemical similarity between the Meiduk Prophyry Copper Deposit and Calc-alkaline 

rocks else where in the Sahand-Bazman belt [18,13]. 

The k-rich features of this prophyry is consistent with the features of magmatism produced in an 

extensional environment in the post collisional orogenic stage in other orogenic belts of world [5,11]. The Na2O 

content varies from 0.05-5.9 wt.% and shows a weakly positive correlation with SiO2 in Fig.12. Their 

32OAl and 2TiO contents range from 6.21 to 21.4 wt.% and from 0.19-0.98 wt.%, respectively, and both show 

a week negative correlation with SiO2 . Unlike the above, the CaO  and MgO  contents range from 0.02 to 

3.64 wt.% and 0.37 to 2.18 wt.%, respectively, and display a clear negative correlation with SiO2. The 52OP  

shows the same behaviour as TiO2, displays a week negative correlation with SiO2. 

 
Fig. 11: Harker Diagrams   

 

These trends on Harker diagrams have been reported for porphyry copper deposits elsewhere 

[9,14,10,7,24]. MORB–normalized diagram indicate this prophyry is depleted in HFSE elements (for example: 

Te and Y) and more enriched in LREE (U, Cs and Th) relative to MORB this [16]. 

These petrological geochemical characteristics of the meiduk porphyry is the result of evolution of the 

Zagros collisional orogenic belt to a particular stage. In Batchelor and Bowden [3], 21 RR  diagram which 

reflects a orogenic environments after the collision of centeral Iran and Arabian plate (Fig. 12). 

 

 
 

Fig. 12: R1-R2 diagram, Batchelor and Bowden [3], 

 

Conclusions: 

The Meiduk porphyry copper deposit is the main intrusive body responsible for mineralization-alteration 

and epozonal prophyritic monzonite to granite stock of oligocene to Pliocene age. Ore mineralization is 
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dissemination, fracture fillings and chalcopyrite. pyrite are the most abundaut primary sulfide and are 

accompanied by minor of molybdente, trace bornite and primary chalcocite. The zonal alteration pattern at 

meiduk is conencentric and almost symmetrically arranged. Potassic, phyllic, transition, phyllic and propylitic 

alterations is recognized at meiduk copper mineralization was accompanied by both potassic and phyllic 

alteration. 

Petrographic and fluid inclusion studies indicated that the separated and evolved magmatic fluids involved 

at the onset of overprinting phyllic alteration and sulfide mineralization processes at meiduk had high 

temperatures and multiple boiling events occurred in porphyry stock during phyllic alteration. The Harker 

diagrams, drawn for the major igneous suites, displaies trends for compatible and incompatible major and trace 

elements which are consistent with fractional crystalization. Petrochemically this deposit belongs to the 

shoshonite and high-k calc-alkaline series and was formed by partial melting of tethys oceanic crust after 

subduction of the Arabian plate beneath central Iran. 
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