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Extended Abstract

Introduction

The Qeysari copper deposit is located on the 1:100,000 scale of Kalateh-e-Resham, 105 km south of
Damghan, with geographical coordinates of 54° 18 00" to 54° 19" 00" east longitude and 35° 19" 00" to 35
° 217 00" north latitude. Along the Troud-Chah-Shirin volcanic belt, copper mineralization has occurred in
various forms under the influence of younger semi-deep masses (with Oligo-Miocene age). In some places,
such as the Chah-Musa and Koh-Zar deposits, mineralization has taken place adjacent to relatively large
intrusive masses. In some parts, major intrusive masses are not present, but traces of younger magmatic
activity are exposed in the form of dykes composed of diabase and microdiorite, but they are directly related
to mineralization. In the Qeysari region, diabase dykes have played a direct role in mineralization. As it
occurs, it is limited only to the edge of the dike and sometimes inside the dike itself.

Materials and Methods

In this study, after preparing a 1:2000 geological map of the region and conducting field surveys and
sampling of the rocks of the region, 25 microscopic thin sections and 15 polished sections were prepared
and examined to identify the mineralogical composition, petrology and textural relationships. For
geochemical studies, 8 samples were selected for XRD analysis, 8 samples for XRF analysis and 8 samples
for ICP-MS analysis.

Results and Discussion

The Qeysari copper deposit is located in the northern part of the Central Iran structural-sedimentary zone.
The volcanic and volcanic-sedimentary rocks host the semi-deep intrusive masses of the region, equivalent
to the Karaj Formation of the Eocene period. In this area, andesitic, andesite-basalt, basalt and pyroclastic
rocks of Middle Eocene to Oligomiocene age are exposed. The uplift of the Troud-Chah-Shirin mountain
range has been formed under the influence of the action of the two main Troud faults in the south and Angelo
in the north with left-lateral action. The mechanism of these two faults has caused the creation of smaller
faults with two trends of northeast-southwest and northwest-southeast within this mountain range. Faults
with these trends are also observed in the Qeysari copper area. The controlling factor of mineralization in
this area is the diabase dyke with a northeast-southwest trend, which was probably a function of faults with
this trend. Mineralization in the study area is seen as veins of different thicknesses along fractures and fault
zones, and most mineralization has occurred in basalts and andesites of the area.
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Amphibole and plagioclase have generally been transformed into chlorite and sericite, which indicates the
effect of atmospheric waters on the rocks of the area. Pyroxenes are also seen in the background composition.
In order to investigate the petrogenesis, determine the tectonic setting and chemical nomenclature of the
rocks containing the deposit, the results of chemical analysis of 8 samples by ICP-MS method were used.
Based on the Na20+K20 vs. SiO2 variation diagram, the volcanic rocks containing the deposit are in the
range of andesite, trachyandesite, and basalt. In order to determine the composition and nature of the rocks
in question, diagrams related to trace elements, including Zr, Ti, Nb, and Y, which are HSF and immobile
elements, were used. In order to determine the tectonic environment, the ratios of trace elements were used.
The ratio of trace elements Th/Ta>2 indicates the location of continental arc formation for the constituent
rocks. There are various geochemical diagrams to determine the tectonic location of igneous rocks, and in
this study, more diagrams based on immobile elements were used.

Conclusion

Based on geochemical studies, the lavas belong to the high-potassium alkaline and calc-alkaline magmatic
series, which formed in a tectonic regime of volcanic arcs associated with active continental margins. This
feature is related to the tectonic environment associated with subduction zones and shows the phenomenon
of crustal contamination in the rocks. Among the factors controlling magmatism in subducting oceanic crust
magmatic arcs are subducting sediments, which represent the effects of crustal contamination and digestion
in the magma forming the rocks of the studied area.
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Fig. 1. Large-scale geological map of the
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mining area showing the mineralizing host rock

units, the diabase dyke cutting them, and the exploration trenches along the dyke.
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Fig. 2: A: Hand sample of basalt rock showing large plagioclase crystals. B: Olivine crystals that have become
idenzitized and plagioclase showing porphyry texture. C: Chlorite minerals showing chloritic alteration. D:

Plagioclase showing glomeroporphyry texture.
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textures.
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minerals, indicating silicic and sericite alteration.
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Fig. 10: A: Chloritization of ferromagnesian minerals and formation of chlorite alteration, B: Secondary calcite

resulting from the decomposition of calcium-bearing minerals including plagioclase, C: Formation of iron
oxides as a result of iron-rich fluids resulting from the decomposition of iron-bearing silicates (Fe-Ox).
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Fig. 11: X-ray diffraction (XRD) spectrum related to the identification of quartz, hematite, calcite, albite,

clinochlore, malachite minerals, which indicate carbonate, chloritic, and hematitic alteration.
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Fig. 12: A and B: Sulfide phase minerals in the polished sections studied (covelite, chalcocite and pyrite)
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Fig. 13: A: Microscopic cross-section of pure copper mineral as dispersed grains in the rock context. B: Malachite
and azurite carbonate phase minerals in the host rock pores of the Qaysari copper deposit.
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Fig. 14: A: Microscopic image of malachite mineral in the form of veins and hematite and limonite minerals as
cavity fillers in the rocks of the Qaysari copper deposit. B: Presence of magnetite crystals that appear as needle or
blade shapes, with a hematite background and red halos of goethite and the presence of malachite in scattered

form.
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Fig. 15: A: The position of the volcanic rocks of the Qaysari copper deposit area in the SiO2 vs. (Na2+K20)
diagram. The samples are located in the andesite, trachy-andesite, basalt range. B: Their position in the Zr/Y vs.

Nb/Y diagram. The samples are mostly in the trachy-andesite range with a very small amount in alkaline basalt
and andesite-trachy-andesite.
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Fig. 16: A: AFM diagram to distinguish tholeiitic rocks from calc-alkaline rocks. B: CO vs. Th diagram indicating

a high-potassium calc-alkaline nature.
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Fig. 17: A and B: Determination of the tectonic environments of the studied volcanic rocks using the Zr/117-Th-
Nb/16 diagrams and the Hf/3-Th-Ta diagram.
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Fig. 18: a and b: Normalized spider diagrams with chondrites. c: Normalized diagram with early mantle
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Table 1: Percentage values of the main oxides in terms of weight percent (XRF).

SiO2 AlO3 Cao Fe203 K20 MgO MnO Na20 P20s TiO2
K-sh-1-4 52.38  19.93 4.87 6 4.39 3.82 0.064 6.83 0.69 1.03
K-sh-1-7 58.58  12.11 15.4 3.76 0.68 2.63 0.0638 5.69 0.41 0.67
K-sh-2-3 55.93  19.15 5.61 411 3.23 4.87 0.0575 5.81 0.46 0.77
K-sh-1-5 63.37 21.33 212 2.56 2.61 213 0.0067 5.03 0.25 0.59
K-sh-126 5448  19.36 7.04 6.07 3.58 1.99 0.0546 6.16 0.66 0.9
K-sh-2-18 5117 2276 5.67 4.96 352 2.93 0.074 7.72 0.39 08
K-sh-2-6 49.63 2129 11.08 456 278 4.43 0.0702 5.15 0.32 0.68
K-sh-2-5 61.89 16 8.39 3.86 3.8 2.85 0.0123 2.66 0.23 03
(ICP-MS) (0s,3 sPPM) e 3 GliaS 5 68 jolic polin Y Jooo
Table 2: Minor and trace element values in terms of (PPM and percentage) (ICP-MS).
ksh-1-4  k-sh-1-7 ksh-2-3  ksh-1-5  k-sh-1-26 k-sh-2-18 k-sh-2-6  k-sh-2-5
Ba(ppm) 26155 <1 278.32 57.93 294.19 459.63 226.93 650.61
Ce(ppm) 75 121 63.63 12.94 80.42 45.13 61.81 18.12
Gd(ppm) 11.21 14.87 6.56 2.05 8.1 5.18 5.28 21
Eu(ppm) 2.64 3.68 1.68 <1 2,01 1.42 1.37 <1
K(%) 3.64 0.63 2.99 2.42 3.31 3.26 257 0.65
Lu(ppm) 1.46 1.93 0.88 0.23 1.08 0.77 0.67 0.26
La(ppm) 0 49 32.65 5.72 39.92 222 28 8.93
Nb(ppm) 44.62 40.29 24.54 10.13 34.68 22.78 19.58 8.3
Nd(ppm) 56.33 77.17 32.89 7.83 40.09 24.54 26.42 10.03
P(%) 03 0.18 0.2 0.11 0.29 0.17 0.14 0.1
Pb(ppm) 8.16 <1 5.37 <1 14.01 <1 <1 11.71
Pr(ppm) 14.36 20.28 8.43 1.88 10.38 6.11 6.86 2.47
Rb(ppm) 53 24.69 42.98 31.62 46.43 44.11 25.43 9.53
Sm(ppm) 11 14.94 6.64 19 8.24 5.14 5.42 2.09
Sr(ppm) 268.61 88.67 269.07 174.05 274.58 394.4 330.87 131.14
Ta(ppm) 25 2.49 141 <1 2.05 131 <1 <1
Tb(ppm) 2.6 3.38 155 <1 1.91 1.26 1.19 <1
Ti(ppm) 0.62 0.4 0.46 0.34 0.54 0.48 0.41 0.18
Tm(ppm) 155 2.03 <1 <1 116 <1 <1 <1
Th(ppm) 5.69 9.2 4.1 <1 4 3.08 31 1.06
U(PPm) 31 17.13 2.38 273 2.65 2.07 1.47 551
Y(PPm) 55.91 86.8 33.73 8.41 40.25 26.03 26.8 9.7
Yb(ppm) 77.76 35.42 51.98 19.14 51.67 43.85 61.49 54.25
Zr(ppm) 233.81 191.92 188.61 78.66 228.45 161.44 138.72 59.08
Cs(ppm) 1.56 <1 1 13.44 1.43 35.86 <1 313
Hf(ppm) 18.63 23.76 13.89 5.61 16.41 12.73 10.3 3.77
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