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Extended Abstract

Introduction: The Niaz Cu prospect is located 25 km west of Meshkinshahr, east of the Qaradagh metallogenic
zone. The intrusion Oligo-Miocene magmatic bodies into the Paleocene-Eocene rock units has led to alteration
and mineralization. The rock units of this area include batholiths I and II (Khanbaz granodiorite and Khankandi
granodiorite), Niaz quartz-monzonite/ quartz-monzodiorite and ore-bearing rhyodacite breccia.

Materials and Methods: In this research, the geological features, alteration, mineralization and physicochemical
conditions of mineralizing fluids have been studied. In this regard, sampling from altered, mineralized zones and
drilling cores were carried out and 23 samples were analyzed by XRF and 18 samples by ICP-OES methods and
microthermometric measurements were performed on 8 doubly-polished thin sections.

Results and Discussion: The intrusive units have high-K calc-alkaline to shoshonitic nature, and the geochemical
characteristics of their trace elements indicate similarities with subduction-related magmas. The negative anomaly
of Ti and Nb in these rocks can be due to the magmatism related to the subduction processes, as well as the
stability of the phases containing these elements during partial melting or their separation during the differentiation
process. The enrichment of Pb, La, K, U, and Th elements and the depletion of Sr, Ti, and Nb can be attributed to
crustal contamination. Hypogene alterations at Niaz include potassic, phyllic, propylitic and intermediate argillic
types. Mineralization has occurred during early, middle, and late stages. Based on the mineralogy and paragenetic
sequence, at least five types of veins/veinlets can be distinguished in Niaz deposit. Group A veinlets contain
quartz+pyrite+chalcopyrite+magnetite, group B veins are also present in the potassic and phyllic alteration zones,
veinlets of group C are mainly formed in the middle stage of mineralization, group D veins are mostly observed
in the phyllic alteration zone, which are formed in the middle and later stages of hydrothermal activities and group
E veins are almost devoid of sulfide minerals and mainly contain bright-color minerals (quartz and/or
calcite)xtourmaline and are mostly present in the propylitic alteration zone. Studies on fluid inclusions (FIs) within
the quartz veinlets showed that there are four types of Fls at room temperature, (1) mono-phase vapor, (2) liquid-
rich 2-phase, (3) vapor-rich 2-phase, and (4) multi-phase solid containing daughter solid phases. The ranges of
Fls are about 280-360°C in the potassic, 280-360°C and 280-300°C in phyllic and 170-330°C in propylitic
alteration zones.

Conclusion: The petrology and petrogenesis of magmatic host rocks, mineralogy, hydrothermal alteration in the
Niaz area testify to a porphyry-type Cu mineralization. The main sulfide mineralization includes vein-type pyrite,
molybdenite, chalcopyrite, sphalerite and galena. Fluid inclusion microthermometry results show a Th range of
170-360 °C and salinity values of 0.2-60 wt%NaCl eqiv., corresponding to the ranges of porphyry Cu deposits.
Boiling and simple colling of ore-bearing fluids were the main processes for ore precipitation.
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Sample

name Host rock Alteration  Minerals (gangue and opaque) Veinlet type  Depth (meters)
26 monzodiorite propylitic quartz, pyrite, magnetite, calcite AE 75

27 granodiorite potassic quartz, pyrite, magnetite, calcite A 85

02B volcanic breccia potassic quartz, pyrite, molybdenite, galena B,C 45

05C quartz monzonite  potassic quartz, pyrite, chalcopyrite C 130

04A quartz monzonite  potassic quartz, pyrite, chalcopyrite, molybdenite B, C 175

03B quartz monzonite  phyllic quartz, pyrite, chalcopyrite, sphalerite AD 180

03C granodiorite phyllic quartz, pyrite, chalcopyrite, magnetite B 205

02D rhyodacite propylitic quartz, calcite E 75
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26 18 516 L+V 0.9t0-18  240-357 VoL 1.38-3.03 0/55-0/98
L+V—-L
27 15 612  L+V 1to-115  170-406 Vi 1.74-15.27 0/55-15/27
17 816 L+V+SmyUs - 188500  250-487 L+v+ S—L 34.68-58.02 0/82-1/25
8 830 L+VzUs 02t0-45 215296 - L+VoL 0.35-7.17 0/82-1/25
028 3 1012 V4L - 340-535 - V+L— V - 0/55-0/98
4 69  L+V+Sp - 240-327  153-258 L+V+ SoL 29.39-35.19 0/82-1/25
05C 16 620 L+V 06t0-6 223309 - L+VoL 0.8-9.41 0/55-0/98
1 14 VL 1 385 . ViL— V 0.6-157 0/55-0/98
11 725 L+V+SmmUs - 245430 306-485 L+v+ S—L 38.63-57.75 0/82-1/25
11 620 L+v 09t0-29 211-445 - L+VoL 157-4.8 0/55-0/98
04A 11 VLt Us - 496 V+L— V - 0/82-1/25
11 820 L+V=zUs 021065 181-352 V=L 0.35-9.86 0/82-1/25
10 7-20 V4Lt Us 05t0-12 326531 - VLo V 0.88-2.07 0/82-1/25
038 3 1416 V+L+SpmtUs - 251-505  473-531 VAL+ SV 56.2-63.9 0/82-1/25
03C 15510  L+V 1to-24 _ 259-351 VoL 1.57- 4.07 0/55-0/98
02D 19 826 L+V 0.410-0.7 170267 VoL 0.71-1.23 0/55-0/98
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Jbw
LV LVH VL
botass Ty 280-320 220-280  240-500
otassic sal”  0/2-10 30-45 0/2-5
Ty 280-360  240-260  480-520
Phyllic 0/2-5 35-40
sal. 3545 30-35 50-55
170-190 )
Propylitic 230-270
sal. 0/2-3 - -

* Salinity wt% NaCl
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