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Rock type GRD GRD GRD GRD GRD DIO DIO
Sample No. | BAK-1 BAK-2 BAK-5 BAK-7 BAK-8 BAK-4 | BAK-6
SO, (%) 65.63 66.03 62.36 68.03 68.27 53.08 48.78
ALO, 16.97 15.36 16.66 15.34 15.32 18.74 18.65
Fe,0, 377 2.66 6.03 2.63 2.69 9.11 11.02
MgO 1.32 1.37 252 152 1.36 464 6.51
Ca0 4.05 3.88 4.66 2.98 3.18 4.49 5.54
Na,0 413 2.37 3.45 3.05 3.33 3.92 353
K,0 1.46 3 1.62 3.18 2.99 3.06 2.95
TiO, 0.33 0.32 0.46 0.33 03 0.87 0.94
P,O, 0.12 0.1 0.15 0.1 0.08 0.28 0.18
MnO 0.04 0.05 0.06 0.04 0.04 0.11 0.15
LOI 2 44 18 2.4 2.1 1.2 13
S 0.04 0.57 0.05 0.58 0.59 0.22 0.16
C (ppm) 0.09 08 0.1 0.17 0.17 0.15 0.1
Ba 643 833 374 689 693 931 468
Co 48 7.3 11 11.2 6.9 317 313
Cs 39 47 2.7 41 1.7 85 12.2
Ga 16.4 13.8 16.6 13.7 13.6 17.6 19.1
Hf 3.4 34 41 43 3.1 2.7 17
Nb 39 52 49 5.6 5 39 2.9
Rb 56.3 113 93.2 1175 94.3 173.9 165.2
Sr 602.4 150.3 462.3 368.3 369.8 603.9 374
Ta 0.2 0.4 03 05 03 0.2 02
Th 35 9.6 6.8 12.4 10.7 4.4 0.9
U 1.1 2.4 16 37 27 1 08
v 60 77 131 66 60 288 361
w 33 4 35 1 11 <05 05
Zr 129.9 1315 155 163.8 112.6 101.7 65.8
% 85 14.7 12.7 13.9 113 19.6 222
La 18.2 38.9 15.4 18.6 10.1 16.9 6.3
Ce 37 80.3 314 39 18.6 37.2 16.3
Pr 3.83 7.73 3.36 4.07 2.16 4.22 2.17
Nd 13 248 12.6 14.3 8.7 16.6 10.6
sm 2.38 3.82 245 2.85 1.81 3.79 2.73
Eu 0.75 0.72 0.79 0.67 0.56 121 0.91
Gd 1.81 2.68 2.19 2.38 1.81 381 3.34
Tb 0.28 0.43 035 0.38 03 0.61 059
Dy 152 2.45 2.02 2.2 1.85 3.46 3.45
Ho 0.29 0.48 0.41 0.46 0.37 0.66 0.78
Er 0.87 153 1.23 1.48 1.16 1.96 2.35
™ 0.15 0.23 0.2 0.23 0.19 0.29 0.36
Yb 1 1.61 1.35 1.56 1.23 1.82 233
Lu 0.17 0.27 0.23 0.26 0.22 0.29 0.36
Mo <0.1 07 07 1.2 2.8 5.8 3734
Cu 43 2734.6 658.4 2640.8 1692 1499.8 931.2
Pb 07 73 0.9 0.9 038 06 03
Zn 26 29 33 31 24 63 60
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Abstract

The Baghkhoshk porphyry copper system is located in the southern part of the Cenozoic Urumieh-Dokhtar magmatic belt of Iran. Mineralization
in Baghkhoshk is associated with two shallow diorite-monzodiorite and granodiorite bodies that intruded the older andesitic volcanic rocks.
Both intrusions are extensively altered by hydrothermal fluids into potassic, phyllic, and propylitic assemblages. Mineralization occurs as
quartz-sulfide stockworks as well as sulfide disseminations in both intrusions and to a lesser extent in the host volcanic rocks. Two types of
quartz veinlets can be distinguished in the Baghkhoshk porphyry system: 1) quartz+ chalcopyrite+ pyrite+ molybdenite veinlets (mineralized
veinlets); and 2) quartzt+ pyrite veinlets (barren veinlets). The intrusions display distinct enrichments in large-ion lithophile elements
and rare earth elements relative to high-field strength elements and heavy rare earth elements, and distinct Nb, Ta and Ti troughs that are
characteristic of subduction-related magmatic arcs. On various diagrams separating tectonic settings, the intrusions plot in the continental arc
domain. Three main types of fluid inclusions were identified in quartz from mineralized veinlets: low salinity (4-8 mass% NaCl equivalent),
vapor-rich inclusions; high salinity (mainly in the range of 32.5-35 mass% NaCl equivalent), poly-phase inclusions; and low to moderate
salinity (mainly in the range of 4-10 mass% NaCl equivalent), liquid-rich inclusions. The vapor-rich inclusions yielded homogenization
temperatures ranging between 325 and 434 °C, with a mode at 380-420 °C. Laser Raman microspectroscopic analysis confirmed the presence
of CO, gas and chalcopyrite daughter crystals in the vapor-rich inclusions. The high salinity, poly-phase inclusions were homogenized to liquid
at temperatures of mainly 300-375 °C. The liquid-rich inclusions were homogenized at temperatures between 150 and 384 °C, with most of the
measurements falling in the range of 200-250 °C and 300-375 °C. The salinities and homogenizaion temparatures for fluid inclusions in quartz
from the barren veinlets were found to be 0.5-4 mass% NaCl equivalent and 200-240 °C, respectively. The fluid inclusion data suggest that
Cu was originally accommodated into the system by a hot (380-420°C), low salinity (4-8 mass% NaCl equivalent), CO,-bearing, vapor-rich or
supercritical fluid. A considerable drop in temperature at constant salinity from vapor-rich to liquid-rich inclusions in the mineralized veinlets
suggests that cooling was the main control on ore formation as stockworks and sulfide disseminations. In the later stages of the hydrothermal
activity, low salinity, Cu-poor fluids gave rise to abundant barren veinlets consisting essentially of quartz and pyrite.
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