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PP M > ) Ll e PP e

Altered Altered | Altered Altered | Altered | Altered Altered | Altered | Altered Altered Silicic tuff Fresh
basalt basalt basalt basalt basalt basalt basalt basalt basalt basalt basalt
Sample.N B1 B2 B4 B6 B7 B8 B12 B15 B16 B17 B13 PR
Element DL
Sio, 0.05 67.2 49.41 60.45 58.22 70.13 53.42 46.02 56.1 54.98 64.95 74.7 50
ALO, 0.05 6.75 13.82 13.96 12.96 13.57 17.46 17.11 13.56 14.56 13.22 9.92 4.63
CaO 0.05 8.7 0.72 1.09 0.6 0.61 1.12 1.16 1.1 0.6 1.11 0.76 3.73
Fe,0, 0.05 2.83 7.19 4.71 5.21 4.96 8.79 8.57 6.51 6.46 5.59 1.44 12
K,0 0.05 1.21 331 52 4.57 3.57 43 2.71 2.37 4.67 3.9 6.04 0.03
MgO 0.05 1.52 391 2.76 2.72 0.86 4.46 5.71 5.94 4.32 3.16 0.33 32.7
MnO 0.05 0.12 0.07 0.07 0.05 0.025 0.1 0.17 0.1 0.1 0.11 0.025 0.13
Na,O 0.05 0.69 1.18 1.49 1.05 1.65 323 1.46 2.15 1.81 1.69 0.62 0.37
PO, 0.05 0.1 0.25 0.17 0.24 0.13 0.5 0.37 0.28 0.2 0.23 0.09 0.05
SO, 0.05 0.1 0.06 0.07 0.06 < 0.07 < 0.06 < 0.11 0.79 0.05
TiO, 0.05 0.28 0.72 0.56 0.63 0.5 1.08 1.13 0.77 0.65 0.59 0.15 0.217
LOI 0.05 9.44 10.28 5.71 6.79 3.88 5.18 7.76 6.63 7.02 4.32 3.19 1.2
Cu 0.05 1.07 9.01 3.66 6.83 0.09 0.23 7.85 4.42 4.54 0.95 0.07 -
Sum 100.01 99.98 100.01 100.01 100 100.01 100.02 99.99 100.01 100.01 98.99 99.93
Au 5 9 2110 16 18 5 5 5 5 7 5 5 7
Ag 0.1 0.6 1.3 8 138.5 2.1 1.8 0.3 52 12.7 3.6 0.6 0.1
As 0.1 7.8 54 7.1 4.8 13.4 12.9 11.1 8.7 7.3 7.9 13.6 0.1
Ba 1 201 401 948 649 398 564 262 368 824 671 954 6.99
Bi 0.1 0.5 1.9 0.6 0.7 0.6 0.4 0.4 0.4 0.5 0.5 0.5 0.1
Cd 0.1 6.2 4.2 14 39 13.2 0.9 4 232.8 68.8 2.5 6272.5 0.1
Co 1 6.9 20.6 12.8 12.1 4.5 33.6 25 24.9 20.6 16.9 14.9 110
Cr 1 31 127 29 90 20 88 143 103 65 58 15 2940
Cs 0.5 2.4 4 3 4.9 5.5 4.4 13.1 3.4 3.6 3.5 2.9 0.5
Cu 1 10152 90100 32610 68300 782 1930 51800 38108 40250 8659 524 30
Hf 0.5 0.25 1.57 2.41 1.48 2.38 3.92 2.44 1.71 1.57 1.48 1.27 0.5
Mo 0.1 0.8 0.8 0.6 0.6 1 1 0.7 0.5 0.3 0.6 0.9 0.1
Nb 1 2.5 10.2 7.3 6.8 7.1 15 13.8 10.7 7.2 7.9 10.4 1
Ni 1 29 67 27 45 15 50 69 188 87 44 2924 1890
Pb 1 7 11 7 10 32 20 7 48 15 12 711 1
Rb 1 44 99 115 128 150 159 105 80 159 153 141 1
Sb 0.5 1 1.4 1.3 0.7 0.6 1.2 0.25 1.3 0.8 1.2 17.1 0.5
Sn 0.1 0.4 0.7 1.1 0.9 1.2 1.2 0.9 1.5 0.8 0.8 16.4 0.103
Sr 1 55.1 107.5 96 74.6 85 156.1 112 121.2 99 92.5 111.9 21.1
Ta 0.1 0.27 0.64 0.47 0.36 0.38 0.85 0.75 0.64 0.49 0.58 0.73 0.1
Th 0.1 0.05 0.3 3.39 1.2 3.95 1.59 0.45 0.31 0.45 1.25 7.4 0.1
U 0.1 3.1 19.3 10.1 1.6 22 1.1 5 4.2 4.8 222 8.1 0.1
\4 1 76 290 137 139 126 167 189 150 156 149 38 82
W 1 1.1 3.7 2.7 2 1 52 1.7 32 2.6 3.6 1.2 1
Y 0.5 7 16.2 13.4 11.9 12.6 24.9 16.8 14.3 11.6 12.5 10.4 4.55
Zn 1 37 129 74 97 18 147 131 428 188 68 8255 56
Zr 5 22 68 87 62 77 140 101 68 64 66 42 11.2
La 1 7 8 4 3 8 20 7 4 2 3 6 1
Ce 0.5 17 36 19 12 14 56 26 18 11 12 18 1.8
Pr 0.05 1.47 3.18 1.47 1.21 2.32 6.18 2.64 1.83 0.86 0.94 1.97 0.29
Nd 0.5 6.8 13.7 6.8 6.2 10.6 26.3 12.2 9.2 5.1 49 7.8 1.38
Sm 0.02 1.24 3.29 1.94 1.74 2.44 5.42 2.87 2.23 1.52 1.39 1.73 0.47
Eu 0.1 0.58 1.36 0.77 0.67 0.66 1.43 1.08 0.88 0.62 0.58 0.41 0.17
Gd 0.05 1.23 3.41 1.81 1.73 2.25 5.47 3.04 243 1.49 1.42 1.28 0.6
Tb 0.1 0.26 0.58 0.42 0.39 0.44 0.84 0.57 0.47 0.35 0.34 0.32 0.12
Dy 0.02 1.34 3.23 2.63 2.38 2.73 5.43 3.61 2.98 2.24 2 1.87 0.74
Ho 0.05 0.25 0.71 0.61 50 0.59 1.16 0.79 0.61 0.49 0.44 0.44 0.17
Er 0.05 0.72 2.03 1.72 1.43 1.67 33 2.24 1.74 14 1.24 1.24 0.49
Tm 0.1 0.21 0.36 0.36 0.3 0.33 0.54 0.4 0.34 0.29 0.28 0.3 0.08
Yb 0.05 0.7 1.9 1.7 1.4 1.5 2.7 2.1 1.6 1.5 1.5 1.1 0.5
Lu 0.1 0.05 0.24 0.26 0.18 0.24 0.48 0.3 0.24 0.21 0.16 0.22 0.1
Eu/Eu* - 1.43 1.23 1.25 1.18 0.86 0.80 1.11 1.15 1.25 1.26 0.84 -
Ce/Ce* - 1.13 1.82 1.92 1.52 0.76 1.22 1.49 1.64 1.93 1.64 1.31 -
(La/Lu)N - 14.30 3.40 1.57 1.70 3.40 4.26 2.38 1.70 0.97 1.91 2.79 -
(La/Sm)N - 3.53 1.52 1.29 1.08 2.05 231 1.53 1.12 0.82 1.35 2.17 -
(La/Yb)N - 6.94 2.92 1.63 1.49 3.70 5.14 231 1.73 0.92 1.39 3.78 -
(Gd/Yb)N - 1.45 1.48 0.88 1.02 1.24 1.68 1.20 1.26 0.82 0.78 0.96 -
La/Y - 1.00 0.49 0.30 0.25 0.63 0.80 0.42 0.28 0.17 0.24 0.58 -
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ABSTRACT

The Barzavand copper deposit with Oligocene age located in 30 Km northeast of Zefreh along a tension
fault with W-E trend and developed within basaltic lava with stratabound form. Alterations mainly
include: pyritization, propylitization, zeolitization, silicification, saussuritization and uralitization
of basaltic lava. Furthermore geochemical studies in Barzavand show enrichment of SiO,, ALO,,
K,0,Na0, P,0,, TiO,, Y REE, Ag, As, Ba, Be, Bi, Cd, Cs, Cu, Li, Mo, Nb, Pb, Rb, Sb, Se, Sn, Sr,
Ta, T1, Te, Th, U, W, Y, Zn and Zr, enrichment- depletion of CaO, Fe,0,, MnO, Hf, Sc and V and
depletion of S, Ni, Cr, MgO and Co during alteration. The positive correlation between (La/Lu),,
(La/Yb),, (La/Sm) _ and (La/Y), and CaO (r=0.70 to 0.96) indicate propylitization of host rock basalt
and increase in pH of fluid responsible for mineralization that play important role in differentiation
of lanthanides in study area. Ore minerals include chalcopyrite, bornite, covellite, azurite, malachite,
hematite, goethite and pyrite. Copper is transported by means of chloride complexes into oxidized
brines water related to late diagenesis stage and precipitated by substitution within pyrites formed
during the volcanism process. It seems that the Barzavand copper deposit has submarine volcanism,
early and late diagenesis, burial metamorphism and weathering stages during its evolution. According

to alteration properties, mineralogy and the whole rock geochemistry, the Barzavand copper deposit

is most similar to Manto type copper deposits.

* Corresponding author: Taher Farhadinejad; E-mail: farhadinejad@gmail.com
E-ISSN: 2645-4963; Copyright©2021G.S. Journal & the authors. All rights reserved.

d ' doi: 10.22071/GSJ.2022.299006.1929

B;E’ dor: 20.1001.1.10237429.1401.32.3.8.2

This is an open access article under the by-nc/4.0/ License (https://creativecommons.org/licenses/by-nc/4.0/)
BY NC

48


https://www.gsjournal.ir/article_143381.html
https://www.gsjournal.ir/article_143381.html

