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ARTICLE INFO ABSTRACT

Manto-type copper mines in the Bardaskan-Doruneh metallogenic belt
) are located in the northwest and west of Bardaskan, Razavi Khorasan
Received: 15 January 2025 . . . . . . .
Revised: 25 March 2025 province. Hydrothermal solution has a special chemistry, including rich
Accepted: 07 May 2025 of copper and poor of gold, silver, lead, zinc, iron and silica compared
to porphyry copper, IOCG and massive sulphide deposits.
Misunderstanding of solution chemistry and paragenesis is lead to
challenging the origin of elements. Majority of the units from the belt
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Origin of elements units such as conglomerate, limestone, siltstone and gypsiferous marls.
Solution chemistry Also, some intrusive units are sometimes visible as dyke and stock.
Alteration There are more than ten active mines in the region. The main host-rock
Bardaskan of mineralization is conglomerate. The conglomerate is a database and a

treasure, containing information about rock units, alteration and
mineralization pre-formation, and provides a suitable environment for
mineralization post-formation due to porosity. The conglomerate unit is
different in size, material and cement. The most important sulphide
mineral is chalcocite. Various alterations have been formed during
different times and can be investigated in two groups and at least three

*Corresponding author stages in the region: the first group occurred pre-formation of the

Ali Sheykhi conglomerate, the second group occurred post-formation of the

= ali.sheykhi20222@gmail.com conglomerate and especially alterations created syn- and related to
mineralization.
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EXTENDED ABSTRACT

Introduction

The Bardaskan-Doruneh copper belt that is located
on the volcanic belt related with subduction zone
includes numbers of Manto-type copper mines such
as Zangalu, Zarmehr, Kooh-Siah, Kimia, Mehr-Ajin,
Mes-e-Sorkh, Cheshme Hadi, Nasim, Cheshme
Marzieh and many cases of mineral areas with the
northeast-southwest ~ direction. Host rock is
conglomerate. According to the studies on different
types of Manto-type copper deposits, mineralization
is younger than volcanic activities, conglomerate and
limestone units. Mineralization is controlled by
lithology and the thickness and grade of ore increase
in fault boundaries.

Materials and Methods

This study was done in two parts: field studies and
laboratory works. During 60 km, field operations
were carried out in the region. Works include field
surveying and searching in the study area that
important indicators for mineralization were
controlled and tectonic structures were investigated.
Samples were taken from rock wunits and
mineralization for microscopic studies. Drilling
cores in different mines were visited and studied.
Mineralization, grade changes and host rock were
investigated in the mining pits of the region.

Discussion and Results

There are two types of conglomerate with two
different ages in the area: The Pliocene-Pleistocene
conglomerate is the extensive sedimentary unit in the
study area. Paleocene-Eocene conglomerate is the
most important rock unit related to Manto-type

copper deposits in the Bardaskan as the host rock for
mineralization. Volcanic activities and rocks in the
study area were formed in non-marine conditions
because no sedimentary units were formed in the
sequence of volcanic rocks and also volcanic rocks
did not show the structure and texture of formation
in sea environment. During formation of
Conglomerate, environment was erosive and water
erosion (rivers) was lead to the formation of
conglomerate. lithological units are eroded and
transported by water, and finally the conglomerate
rock unit is formed, and the environment gradually
turns into the sea and nomulitic limestone is formed.
Conglomerate is a database that show information
and evidences of rock units and alterations before the
erosion period and this unit had been the best choice
for circulation of ore solution for mineralization due
to its porosity. The conglomerate contains rounded
fragments of andesite, pyroxene andesite,
trachyandesite, basalt and basaltic andesite, and also
fragments of intrusive and sedimentary units. At the
base, the conglomerate cement is made of volcanic
units, and it becomes carbonate cement towards the
upper parts.

All phenomena in the conglomerate, especially

alteration, are not related to the time of
mineralization.
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Fig. 6. Images of conglomerate in the Zarmehr deposit A: quartz mineral, volcanic rock fragment with plagioclase (green
line) and nummulite fossil (red arrow), B: Various rock fragments, C: Image of hornblende minerals, a veinlet containing
calcium carbonate, a lithic fragment (orange line) and a nummulite fossil (pink arrow), and D: a view of plagioclase and
opaque minerals with nummulite fossil. Abbreviations after Whitney and Evans (2010) (P1: plagioclase, Hbl: hornblende,

Qz: quartz, Opq: opaque, Cal: calcite).
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Fig. 7. Images of conglomerate with different volcanic and intrusive fragments in the Nasim copper deposit. A: (A):
Monzonite with propylitic alteration (Epidote), (B): andesite, (C): shale, (D): Volcanic cement, B: image of conglomerate
fragments, (B): andesite, (E): porphyritic diorite with propylitic alteration (Epidote), (F): pyroxene andesite with
amygdaloidal texture filled with silica and carbonate, (G): andesite, and C: conglomerate with carbonate cement (F):
andesite, (E): pyroxene andesite, (H): carbonate cement. (Ramezaniabbakhsh et al., 2023)
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Fig. 8. the Nasim area A: Mineralized conglomerate, and B: contact of conglomerate and andesite
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Fig. 9. A: Core Box containing limestone and conglomerate -the Nasim copper deposit, B and C: view of conglomerate
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Fig. 10. A: Core Box containing limestone and conglomerate -the Nasim copper deposit, B: conglomerate
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Fig. 11. A and B: Mineralization host rock (conglomerate)- the Mes-e-Sorkh deposit
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Fig. 12. A: lithological sequence and display of host rock in the Kimia copper deposit, and B: view of limestone unit

(hanging wall) and mineralized host rock (conglomerate)
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Fig. 13. A view of zeolite alteration in Mega porphyritic andesite in the Nasim area

- Porphyritic Pyroxene Andesite

Chlorite Alteration
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Fig. 14. A view of chlorite alteration in porphyritic pyroxene andesite
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Fig. 15 the Nasim mine chlorite alteration in andesite A: image of plagioclase macrocrystals in a completely opaque
background (XPL), B: plagioclase macrocrystals and secondary chlorite minerals and opaque minerals in cavity (XPL),
C: plagioclase with chlorite cavity (XPL), and D: plagioclase minerals and chlorite secondary mineral (XPL).
Abbreviations after Whitney and Evans (2010) (P1: plagioclase, Chl: chlorite, Opq: opague).
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Fig. 16. A view of carbonate-clay mineral alteration in limestone unit in the Nasim mine
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Fig. 17. Samples of outcrops with Fe-oxide alteration in the Mes-e-sorkh

Pyroxene Andesite
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Fig. 18. A view of silica alteration in pyroxene andesite in southern of the Nasim copper deposit
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Fig. 19. the Nasim area, images of chlorite alteration A: pyroxene macrocrystals, plagioclase with opaque mineral and
secondary chlorite mineral and feox veinlet (XPL), B: plagioclase, pyroxene, hornblende and veinlet with opaque
minerals (XPL), C: pyroxene, plagioclase and hornblende crystals replacing into chlorite from the margin (XPL), and D:
a view of the secondary mineral chlorite and malachite with andesite fragment (XPL). Abbreviations after Whitney and
Evans (2010) (PI: plagioclase, Hbl: hornblende, Px: pyroxene, Chl: chlorite, Mlc: malachite, Opq: opaque).
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Fig. 20. the Zarmehr area, A view of chlorite alteration in conglomerate unit, mineralization zone
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Table 1. Comparison of copper minerals in terms of Cu, S, Fe, O and CO; contents
Mineral Cu% S% Fe% 0% CO2%
Cu:S 79.85 20.15 - - - Chalcocite
CuS 66.46 35.50 - - - Covellite
CusFeS4 63.31 25.56 11.13 - - Bornite
CuFeS: 34.5 35 30.4 - - Chalcopyrite
Cu20 88.82 - - 11.18 - Cuprite
CuO 79.89 - - 20.11 - Tenorite
Cu2CO3(0OH): 57.50 - - 36.18 20 Malachite
Cuz(Co3)2(OH): 553 - - 37.1 25.5 Azurite
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