Researches in Earth Sciences 11(4) 2020

Researches in Earth Sciences

Journal homepage: https://esrj.sbu.ac.ir

Shahid Beheshti
University

Research Article
Copper and gold mineralization and petrography and geochemistry of
igneous rocks in Taktalar, northwest of Zahedan, Sistan and Baluchestan
province

Mohammad Boomeri' ™ ©, Atefeh Piri*, Abdolbaset Nohtanifar!, Hamid Reza Soloki*
1-Geology Department, Sciences College, University of Sistan and Baluchestan, Zahedan, Iran
Received: 13 Feb 2020  Accepted: 04 Aug 2020

Extended Abstract

Introduction

The Taktalar is located 140 km northwest of Zahedan in Sistan suture zone (SSZ). The SSZ is divided
into ophiolitic complexes of Ratuk and Neh which are separated by Sefidabeh basin in the central parts
(Tirrul et al., 1983). The Neh and Ratuk complex consists of Cretaceous ophiolites, Cretaceous to
Eocene phyllite and Paleogene deep sedimentary and continental clastic rocks. The Sefidabeh basin
mainly consists of flysch-like rocks. Various basic to acidic extrusive and intrusive rocks occur in these
subzones. The hydrothermal alteration and mineralization types are associated with the igneous rocks.
There are also intensive and extensive alterations and weak Au, Cu, Pb and Zn mineralization evidences
in the Taktalar. The aim of this paper is to examine petrology, alteration and mineralization of the study
area.

Materials and Methods

Sixty-three thin sections and 22 polish and thin-polish sections were examined by polarizing
microscope under transmission and reflected light. Eight samples from the igneous rocks were analyzed
by XRF and ICP-MS for major and trace and rare earth elements, respectively. 400 rock samples and
cores were analyzed by ICP-OES to interpret grade and variation of Cu, Au, Mo, Ag, Pb and Zn.

Results and Discussion

The phyllite, sandstone and siltstone were intruded by intermediate stocks in the study area. These
unites were also intruded by E-W intermediate dikes. Mineralized and non-mineralized silicic and
carbonate veins were formed in E-W and NE faults. The stocks are diorite porphyry and granodiorite
porphyry. They occur as a large ellipsoid with a fine-sized groundmass similar to completely altered
dacite and andesite and contain plagioclase, amphibole, biotite and quartz. The intermediate dikes are
also diorite porphyry and contain plagioclase, quartz, hornblende and biotite. The host rocks including
sedimentary and igneous rocks in the study area are extensively and intensively altered. The alteration
types are potassic, phyllic, silicic-argillic, propylitic and show the zoning. The potassic alterations are
centered on a diorite porphyry stock and are characterized by biotite, orthoclase and mineralized quartz
veins. The most extensive and intensive alteration is phyllic alteration which is centered on more than
80 % of outcrops of igneous and sedimentary rocks. This alteration is characterized by quartz, sericite,
pyrite and tourmaline. The silicic-argillic alteration extensively occurs near silicic veins. The propylitic
alteration occurs in marginal parts, associated with intermediate dikes, diorite porphyry and the flysch-
like rocks.
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In Taktalar, pyrite is the most abundant sulfide which is sometimes associated with little amounts of
chalcopyrite, bornite and covellite. The Cu mineralization is mainly characterized with Cu carbonates
such as malachite and azurite and iron oxide veins. The maximum contents of Cu, Au, and Mo in the
porphyry stock are 33000, 0.75 and 210 ppm, respectively. The vein mineralization occurs in marginal
parts of the area and are associated with silicic and argillic alteration in oxidized parts. The veins are
three types: gold-bearing silicic-iron oxide, Cu-bearing silicic-sulfide and poly-metal. The maximum
contents of Au, Cu, Ag, Pb and Zn are 48 ppm, 10 %, 70 ppm, 27 % and 0.11 %, respectively.

The igneous rocks are calc-alkaline and shoshonitic. SiO2 contents in them range from 57.51 to 69.33
wt. %. The minor and rare earth elements which are normalized to the MORB and the primitive mantle,
respectively, show that LREE and LILE are enriched more than LREE and HESE, respectively. The
enrichment of LREE and LILE, negative anomalies of Ba Ti, Nb and Zr and positive anomalies of Rb,
Th, Ce, Sm suggest that the igneous rocks were emplaced in a volcanic arc related environment.

Conclusion

The mineralization in Taktalar occurs as stock works and is disseminated in central parts and as vein in
marginal parts. In the disseminated type, Cu and Mo are anomalous but of low grade. In vein type, there
are high grades of Au. The mineralization is a low-grade porphyry system in terms of its alteration,
mineralization style and sub-volcanic igneous rocks. The epithermal vein mineralization occurs mainly
as lead and gold veins in the marginal parts of the area and telescoped onto a porphyry system.

Keywords: Sistan suture zone, Taktalar, Post-collisional tectonic setting, Epithermal- porphyry
systems, Calc-alkaline and shoshonitic magmas.
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Sample T67E2 T3A T35 T65A T65B T25 T7C T63A

SiO2 61.77 59.36 60.46 64.08 57.51 69.33 59.72 65.45
TiO2 0.55 0.57 0.45 0.4 0.59 0.38 0.46 0.39
Alz0s3 17.83 16.97 18.26 17.35 18.04 19.35 24.73 16.77
Fe203 4.89 4.39 3.87 3.71 4.45 0.98 3.24 3.64
CaO 2.3 5.28 4.19 3.63 4.87 0.31 1.95 2.97
MgO 4 3.55 3.01 1.97 3.76 1.87 0.44 2.52
MnO 0.1 0.15 0.1 0.1 0.1 0.1 0.1 0.1
K20 2.03 2.43 1.79 3.08 2.79 2.06 1.64 2.58
Na20 2.96 2.88 3.65 3.62 2.84 1.78 0.1 3.13
P20s 0.39 0.42 0.34 0.35 0.4 0.12 0.28 0.41
LOI 3.17 3.75 3.83 1.74 4.68 3.03 6.91 1.91
Total 99.99 99.75 99.95 100.03 100.03 99.31 99.57 99.87
Ag 0.2 0.1 0.1 0.1 0.3 0.1 0.1 0.1
As 6.5 4.8 5.6 5.2 12.3 7 34.8 9.2
Ba 800 1100 900 1100 1000 356 458 1200
Co 13.5 12.7 11.7 10.2 13.4 1 55 12
Cr 55 42 50 44 57 26 33 46
Cs 9.2 3.4 10.6 3 9.4 4.8 9.7 4.8
Cu 403 47 32 301 79 26 42 562
Hf 1.88 2.97 2.29 1.46 2.7 3 2.56 1.54
Pb 72 33 28 2042 35 24 43 45
Rb 86 107 89 99 136 145 118 98
Sc 11.3 10.2 8.5 9.2 10.9 5.9 7 8.9
Sr 610.1 846.6 656.7 721.1 581.1 472.4 384 745.3
Ta 2.15 2.73 1.96 2.05 13 1.78 2.26 179
Th 25.2 27.59 16.49 22.97 19.4 23.61 25 25.09
U 5.3 6.8 4.2 3.7 4.9 7.7 7.16 7
Y 13.5 14.1 12.7 11.9 12.7 117 12.3 12.4
Zn 299 131 157 133 149 38 382 194
Zr 46 68 60 22 78 74 54 23
La 48 58 39 52 44 52 50 49
Ce 82 94 67 84 79 83 82 81
Pr 10.42 12.15 7.72 9.43 8.44 10.94 10.13 10.12
Nd 36.5 41.5 28.3 33.1 29.9 36.2 33.9 35.5
Sm 5.97 6.68 4.8 5.28 4.99 531 5.41 5.57
Eu 1.62 1.83 1.32 151 1.38 11 1.36 1.53
Gd 4.48 5.06 3.63 3.68 3.58 3.72 4.08 3.94
Tb 0.62 0.67 0.53 0.52 0.52 0.53 0.57 0.56
Dy 3.19 3.39 2.65 2.53 271 2.66 2.84 2.84
Er 1.69 1.88 1.47 1.32 1.39 1.55 1.58 1.49
Yb 1.2 13 0.9 0.8 11 0.7 0.9 0.9
m 0.28 0.31 0.24 0.23 0.25 0.28 0.27 0.25
Lu 0.2 0.26 0.17 0.16 0.18 0.22 0.21 0.17
Mo 8 0.3 0.1 0.4 0.2 0.4 6.6 1
Nb 23.1 24 19.8 21.6 15.6 19.5 23.3 19.7
Sr/Rb 7.09 791 7.38 7.28 4.27 3.26 3.25 7.61
Ba/Sr 1.31 1.30 1.37 1.53 1.72 0.75 1.19 1.61
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