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The Kahyaz prospect is located approximately 45 km southeast of Ardestan,
Esfahan Province, within the central part of the Saveh-Naein-Jiroft
magmatic belt. Gold-bearing siliceous veins are hosted by Oligocene
andesitic-trachyandesitic volcanic rocks. The main mineralized vein is
approximately 2 km long and has a width of 2-5 m, with gold grades
ranging from 0.1 to 2.1 g/t. Electrum is the main gold-bearing mineral,
whereas base metal sulfides, including pyrite, chalcopyrite, chalcocite, and
covellite, occur as minor minerals. Quartz, calcite, and adularia are the
dominant gangue minerals. Colloform, crustiform, vein—veinlet, open-
space filling, and bladed textures are characteristic features of the Kahyaz.
Geochemical data indicate a positive correlation of Au with Ag and Sh, and
negative correlations between Au and As, S, and base metals. Hydrothermal
alteration is charachterized by silicic, intermediate argillic, and propylitic
alteration zones. Fluid inclusion studies indicate that ore-forming fluids
were characterized by moderate to high homogenization temperatures
(169-278°C) and low to moderate salinities (2.73-10.29 wt% NaCl eq.).
These fluids were affected by mixing and boiling processes. The geological,
mineralogical, geochemical, and fluid inclusion characteristics of the
Kahyaz prospect are consistent with a low-sulfidation epithermal system.
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EXTENDED ABSTRACT

Introduction

The Kahyaz prospect is located 16 km northwest of
Neystanak Village, and 45 km southeast of Ardestan
City, Esfahan Province, central Iran. The Kahyaz
epithermal gold (Au) prospect was discovered in 2018
by Pars-Olang Company. The exploration program,
which included geological mapping and diamond
drilling (14 drill holes), was recently conducted by
Kowsar Mining and Industries Development
Investment Company, resulting in the identification of
300,000 tonnes of mineral resources with an average
gold grade of 1.1 ppm Au. Unlike the numerous studies
conducted on porphyry and epithermal deposits in the
northwestern and southeastern parts of the belt, the
central segment of the Saveh-Naein-Jiroft magmatic
belt has received relatively little attention. The
discovery of new mineralized zones, including the area
investigated in this study, in the central Saveh-Naein-
Jiroft magmatic belt may indicate the presence of
significant mineralization that has so far remained
unexplored. Therefore, the geological, mineralization,
geochemical, hydrothermal alteration, and fluid
inclusion data presented in this study provide a basis for
developing an exploration model to identify additional
mineral occurrences within the central Saveh—Naein—
Jiroft magmatic belt.

Materials and methods

Petrographic  analyses were  performed on
approximately 100 thin sections was carried out at Bu-
Ali Sina University (Hamedan, Iran) using a ZIESS
Axioplan2 transmitted- and reflected light polarizing
microscope. Textural imaging of five selected samples
was performed using an FEI QEMSCAN® Quanta
650F instrument on polished carbon-coated thin
sections at the Faculty of Earth Sciences, University of
Geneva, Switzerland. Fifty drill-core samples were
analyzed for gold using the fire assay method at Zarrin
Felez Kavoshgaran Co. (Najafabad, Iran) and
Zarraazma Co. (Tehran, Iran). To determine correlation
coefficients, 35 samples were analyzed using ICP-OES
at Zarazma Co. For fluid inclusion studies, seven quartz
samples associated with gold mineralization were
selected from drill cores and surface outcrops. After
preparing double-polished sections with a thickness of
300 um, petrographic and microthermometric analyses
were performed at Tarbiat Modares University.
Microthermometric measurements were conducted

using a Linkam THMS 600 heating—cooling stage
equipped with a TP94 temperature controller and an
LNP cooling system, mounted on a Zeiss microscope.
The analytical system operated over a temperature
range of —190 to +600 °C.

Results and Discussion

The Kahyaz mineral prospect, located in northeast
Isfahan, Iran, hosts a low-sulfidation epithermal
precious-metal system associated with Eocene volcanic
and subvolcanic rocks. The host succession consists
predominantly of andesite—trachyandesite and rhyolite,
which are overlain by Oligocene basaltic andesite and
rhyodacite—dacite units. Mineralization is principally
confined to a quartz—calcite vein extending for
approximately 2 km with a thickness ranging from 2 to
5 m. Quartz is the dominant gangue mineral and the
principal host of electrum, whereas calcite and adularia
occur as subordinate gangue minerals. Quartz exhibits
a wide range of open-space filling textures, including
crustiform, comb, colloform, bladed, plumose,
cockade, brecciated, and vein-veinlet textures.

The hypogene ore assemblage comprises electrum,
acanthite, pyrite, chalcopyrite, and manganite, whereas
chalcocite, covellite, and goethite constitute the
supergene mineral assemblage. Hydrothermal
alteration includes propylitic, intermediate argillic, and
silicic—carbonate alterations. Based on mineral
assemblages and cross-cutting textural relationships,
the hydrothermal evolution of the Kahyaz prospect is
divided into three stages: (1) pre-ore alteration, (2) ore
stage, and (3) post-ore supergene alteration.

During the pre-ore stage, propylitic and intermediate
argillic alteration developed through interaction of
near-neutral hydrothermal fluids with the andesitic—
trachyandesitic host rocks, producing alteration
zonation from argillic adjacent to the veins to propylitic
outward. Illite, illite/smectite, montmorillonite,
chlorite, epidote, and calcite constitute the principal
alteration mineral assemblages. The ore stage was
initiated by precipitation of quartz—calcite veins,
followed by hydrothermal boiling.

Boiling promoted CO: degassing, increased fluid pH,
and induced supersaturation of silica and potassium,
resulting in the precipitation of quartz and adularia.
Simultaneously, the loss of dissolved HzS destabilized
Au-Ag bisulfide complexes, triggering electrum
precipitation. Bladed calcite, quartz pseudomorphs
after calcite, comb and crustiform textures, together
with open-space filling fabrics, provide strong evidence
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for boiling during mineralization.

The post-ore stage is characterized by supergene
oxidation and enrichment, leading to the formation of
chalcocite, covellite, goethite, jarosite, gypsum, and
zeolite-group minerals. Fluid inclusion studies of vein
quartz indicate homogenization temperatures of 169—
278 °C and salinities of 2.73-10.29 wt.% NaCl
equivalent, suggesting mineralization from low- to
moderate-salinity hydrothermal fluids. The coexistence

of fluid mixing and boiling is interpreted as the
principal mechanism responsible for gold deposition.
Geological setting, alteration mineralogy, quartz—
adularia gangue assemblages, characteristic open-space
filling textures, fluid inclusion data, and the scarcity of
base-metal sulfides collectively indicate that the
Kahyaz prospect represents a low-sulfidation precious-
metal system.
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Fig. 1. A: Geological map of the Kahyaz prospect (modified after Barati and Aghazadeh, 2018), and B: Alteration map showing
the distribution of hydrothermal alteration zones of the geological units in the study area
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outcrop of Oligocene andesite—basaltic rocks overlying Eocene andesitic rocks (looking north), D: Sequence of basaltic andesite,
andesite, and rhyolite (looking west), and E: Microdiorite dyke intruding the andesitic host rock (looking northeast).
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Fig. 3. Photomicrographs (cross-polarized transmitted light, XPL) of the textures and mineralogy rock units in the Kahyaz area.”
A: Andesite with porphyritic texture; large plagioclase crystals with polysynthetic twmnln? and clinopyroxenes with opacitic
rims are also observed, B: Glomero _Orpfglrltlc texture with clustered aggregates of coarse feldspars within a matrix of smaller
feldspars, C: Trachy-andesite with aligned feldspar crystals, D: Basaltic andesite with porphyritic texture; hornblende occurs as
rhomb-shaped cr?/stals with opacitic rims, E: Rh¥0|lt€ with porphyritic texture consisting of quartz crystals showing undulatory
extinction and feldspar within a groundmass of fine-grained quartz and glass, F: Rhyodacite comFosed of quartz and feldspar,
G: Microdiorite with intergranular texture. This sample consists of fine- and coarse-grained plagioclase crystals exhibiting
polysynthetic twinning, commonly fractured, with fine- and coarse-q(ralned clinopyroxene and opague minerals occupying the
Interstitial spaces, H: Porphyritic texture in a pyroxene-andesite dike characterized by large plagioclase and clinopyroxene
crystalsin a ?roundmass of feldspar microlites. Calcite and epidote are also present as secondary minerals, I: Pyroclastic unit
composed 0 fra%ments of various lithic clasts. Abbreviations after Whitney and Evans (2010) (Chl: Chlorite, Cpx:

glino yr%xent)a, Hbl: Hornblende, Lit: Lithic fragments, Opg: Opaque minerals, Or: Orthoclase, PI: Plagioclase, Qz: Quartz,
an: Sanidine).

DOI: 10.22067/econg.2026.1178 Y oslad VA oy53 VB bl kit e


https://doi.org/10.22067/econg.2026.1178

eSS rn ey 53 b O senledd g (6leo0) (o sh L1546 oy OLan 5 oy

, SAYy P |l R e s o o o e
o S8 slzal 53 45 S = 5 1S Jeal 5 0 g 5 A LS aiate 3 1salST ComdS — 518 e 3l ol e Sl g £ S
;..,__ﬂAfw&avga).\MG.ot_‘:s\,duwwut_mdﬁ“,lx;&_wp4?,W,;;f.g_ﬂtu;&sbop}f&;ﬂéu&w
S 50T oK 53 CdS 5,158 25 slaanS ;s 1b,1C 5 2L Y Cubes 5 glosg Cola b ool & 31 6K5 5 slai B (o e dles
(G At S Ko y3) iz ailate 53 IS5 Alebos domn g Kby 5 Llacsly 328 ol ) alie (6535

Fig. 4. Field photographs of the mineralized quartz—calcite veins in the Kahyaz prospect. A: Outcrop of the main quartz—
calcite vein cutting the andesitic host rocks along fractures. The sharp and well-defined contact between the vein and the
host rock indicates structural control on the mineralization (view looking northwest), B: Close-up view of the main
quartz—calcite vein exhibiting a massive structure and a thickness of approximately 2-5 m, and C: Quartz—calcite
subsidiary veins and veinlets cutting the andesitic host rocks, trending parallel to the main vein and indicating the
development of a vein system within the prospect (view looking northeast).
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Fig. 5. Field photographs illustrating the hydrothermal alteration zones in the Kahyaz area. A: General view of the distribution
of propylitic and argillic alteration zones within the andesitic host rocks. Propylitic alteration is developed along the margins of
the hydrothermal system, whereas argillic alteration is concentrated in the central part of the system and adjacent to the
mineralized veins, B: Quartz vein surrounded by an argillic alteration halo, with iron oxide staining developed along fractures
and vein margins, C: Outcrop of intense argillic alteration, characterized by a light-colored appearance resulting from the
formation of clay minerals, D: Silicic—carbonate alteration adjacent to oxidized zones, characterized by silicification and
carbonatization of the host rock, and E: Gypsum veins and veinlets developed within oxidized zones, representing supergene
alteration products formed during the post-mineralization stage.
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Fig. 6. Field photographs and photomicrographs showing the textures and structures of quartz—calcite veins in the Kahyaz
prospect. A: Quartz vein exhibiting a comb texture, formed by the growth of prismatic quartz crystals into open space; the inset
shows a close-up view of quartz crystal growth within the open cavity, B: Banded vein displaying a crustiform texture, produced
by successive deposition of mineral layers, C: Coexistence of crustiform and comb textures within the same vein, indicating
episodic mineral precipitation in open spaces during multiple pulses of hydrothermal fluids, D and E: Platy crystals of second-
generation calcite [Cal (I1)] filling open spaces and enclosed by first-generation quartz [Qz ()], and F: Replacement of first-
generation calcite [Cal (1)] by second-generation quartz [Qz (I1)], preserving the original morphology of the calcite crystals and
producing a quartz-after-calcite pseudomorph. This texture is considered one of the diagnostic indicators of boiling in low-
sulfidation epithermal systems. Abbreviations after Whitney and Evans (2010) (Cal: calcite, Qz: Quartz).
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Fig. 7. Hand specimen and photomicrographs of the ore veins from the Kahyaz prospect. A: Microcrystalline chalcedony
forming the major constituent of the vein, B: Radial aggregates of calcite crystals within the vein, C: Rhombic adularia crystals
associated with chalcedony, D: Calcite displaying an open-space-filling texture and surrounded by quartz, and E: Intergrowth
of adularia, quartz, and chalcedony within the vein. The central image shows a hand specimen of a banded vein, with the
locations of the examined thin sections indicated by dashed circles. Abbreviations after Whitney and Evans (2010) (Ad: adularia,
Cal: calcite, Chl: chalcedony, Qz: quartz).
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Fig. 8. Hand-specimen and microscopic images of Qz-25-46 sample containing gold mineralization in the Kahyaz prospect. A:
Hand-specimen image of a sample containing gold mineralization, B: Backscattered electron (BSE) image showing intergrowth
of quartz, calcite, and adularia, C: QEMSCAN image of the intergrowth of quartz, calcite and adularia, D and E: Electrum is
indicated by white and yellow colors in Figures D and E, respectively. Abbreviations after Whitney and Evans (2010) (Ad:
Adularia, Cal: Calcite, Elu: Electrum, Qz: Quartz).
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and Evans (2010) (Cal: Calcite, Cc: Chalcocite, Ccp: Chalcopyrite, Cv: Covellite, Mnn: Manganite, Qz: Quartz).
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Fig. 10. Paragenetic sequence of ore and alteration minerals at the Kahyaz prospect
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Table 1. Fire Assay (for gold in ppb) and ICP-OES (in ppm) data for samples from the Kahyaz prospect
Element Au Ay As Ba Cu Mn Mo Pb S Sb Zn
pection 5 01 05 5 1 5 05 1 50 05 1
97-NN-1 15 06 265 572 7 75 106 14 1927 0.95 9
97-NN-2 10 043 115 711 4 47 179 10 1025 086 10
97-NN-3 46 052 558 633 6 82 152 17 1565 0.82 19
97-NN-4 37 059 27 44 5 800 0.89 5 147 128 <1
97-NN-5 5143 275 35 65 13 192 113 25 167 12 13
97-NN-6 1072 127 26 141 11 39 0.99 7 325 13 4
97-NN-7 517 108 24 65 10 1113 087 17 154 163 558
97-NN-8 16 046 144 273 31 489 132 26 1896 095 62
97-NN-9 457 057 30 300 10 627 16 24 779 116 34
97-NN-10 2161 96 323 133 15 275 082 11 927 208 14
97-NN-11 478 18 274 420 24 113 0.9 12 243 138 20
97-NN-12 6 13 309 644 7 68 1.56 7 973 1.05 9
97-NN-13 60 39 >100 749 13 297 145 28 678 13 144
97-NN-14 44 052 373 584 12 354 1.2 42 197 1.07 85
97-NN-15 190 3 138 272 9 194 083 7 107 135 19
97-NN-16 1739 134 27 47 8 173 0.62 6 100 18.9 9
97-NN-17 311 21 108 144 5 54 086 16 394 109 11
97-NN-18 955 89 31 94 8 671 063 6 737 135 8
97-NN-19 1615 172 21 18 6 951 056 6 291 1.27 5
97-NN-20 1630 232 23 113 13 487 065 6 266 15 8
97-NN-21 1539 9.7 29 107 7 375 096 6 1907 137 10
97-NN-22 3023 93 26 56 9 777 063 6 223 182 10
97-NN-23 819 164 24 49 5 769 0.63 5 237 118 6
97-NN-24 733 111 8 27 6 1144 0.6 5 352 147 5
97-NN-25 2054 256 24 42 7 920 0.7 6 246 113 6
97-NN-26 3123 37 24 61 5 771 061 6 163 12 6
97-NN-27 327 6.1 8 117 9 851 0.66 5 313 159 12
97-NN-28 708 141 47 87 14 985 0.61 5 209 127 9
97-NN-29 780 228 26 44 6 577 0.7 6 180 141 6
97-NN-30 64 18 224 105 7 1051 0.64 6 187 17.8 7
97-NN-31 57 149 961 213 154 630 1471 499 1752 30.6 495
97-NN-32 46 038 181 119 28 153 96 6 167 103 18
97-NN-33 0.31 4 511 6 3006 0.74 7 115 092 22
97-NN-34 025 93 687 13 107  0.69 7 661 0.9 24
97-NN-35 027 47 589 18 42 0.74 6 567 1.01 6
97-NN-31 57 149 961 213 154 630 1471 499 1752 30.6 495
97-NN-32 46 038 181 119 28 153 96 6 167 103 18
97-NN-33 031 4 511 6 3006 074 7 115 092 22
97-NN-34 025 93 687 13 107  0.69 7 661 0.9 24
97-NN-35 027 47 589 18 42 0.74 6 567 1.01 6
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Table 2. Summary of Fire Assay data (in ppm) for samples from drill holes in the Kahyaz

Sample Number Au Sample Number Au  Sample Number Au
KBH 16-S8 11 KBH21-S10 0.15 KBH24-S5 0.54
KBH 16-S9 0.6 KBH22-S5 0.2 KBH24-56 0.5
KBH 16-S10 0.3 KBH22-S6 0.3 KBH24-S7 0.75
KBH 16-S11 0.3 KBH22-S7 0.55 KBH25-S2 0.15
KBH 16-S12 0.45 KBH22-S8 0.3 KBH25-S3 0.3
KBH18-S4 05 KBH22-S9 0.7 KBH25-54 1.7
KBH18-S5 0.7 KBH22-S46 2.1 KBH25-S5 11
KBH18-S6 0.9 KBH22-S47 0.37 KBH25-S6 0.15
KBH18-S7 0.75 KBH22-548 0.25 KBH25-S7 0.6
KBH20-S6 0.35 KBH22-549 0.1 KBH25-514 0.65
KBH20-S7 0.45 KBH22-S50 0.2 KBH25-S15 0.62
KBH20-S8 0.65 KBH23-S10 0.15 KBH25-S16 0.54
KBH20-S9 0.22 KBH23-S11 0.25 KBH25-S17 0.7
KBH21-S6 0.65 KBH23-S12 0.5 KBH25-518 0.5
KBH21-S7 0.3 KBH23-S13 0.27 KBH26-S10 0.75
KBH21-S8 0.35 KBH23-S14 0.27 KBH26-S11 0.7
KBH21-S9 0.35 KBH24-54 0.55 KBH26-512 0.35
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Fig. 11. Photomicrographs of different types of fluid inclusions in the Kahyaz mineralized area. A: Primary two-phase fluid
inclusions, liquid-rich (LV) and vapor-rich (\VL), B: Three-phase LVS-type inclusions and single-phase vapor inclusions (V-
type), C: Three-phase LVS-type fluid inclusion, and D: Two-phase liquid-rich and single-phase liquid fluid inclusions (S: solid,

L: liquid, V: vapor)
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Table 3. Microthermometric data of primary fluid inclusion types in the Kahyaz prospect

Depth of Salinity
. _ ThiLv Thoww Te Bulk
Mineral ~ Descri  sample o Tm"cf, range  range range range range Density
ption  collection (°C) 0) C) 0) (Wt.% (gfem?)
(m) NaCl) 9
Qz-Kh-135  Minor } ) 110to i } 0.77t0
(n=10) vein 0 LV 2.61t0-05 270 26 t0-23.1 0.88t04.34 0.97
Qz-25-2 Major } ) 163to ) 0.7410
(n=13) vein 7 LV 3.51t0-05 290 23 0.88 t0 5.69 093
Qz-25-2 Major 7 VL 2 21010 268 3.38
(n=2) vein
Qz-25-8 Major i ) 168 to 0.85to
(n=10) vein 18 LV 6.10t0 -1 236 1.74109.21 091
Qz-25-46 Major o 169 to i ) 0.82to
(n=13) vein 37 LV 7t0-1.6 278 23t0-29 2.7310 10.29 0.95
Qz-25-46  Major 4 VL Tt0-29 21510 270 4.791010.29 .
(n=2) vein
Qz-25-46  Major 4 LVS  -64t0-5 257 to 268 7.8010 9.58 .
(n=2) vein
Qz-25-49 Major At 217to 0.79to
(n=10) vein 40 LV 41t0-0.9 270 157t06.41 089
Qz-BH-49  Major 2t 121to 0.73t0
(n=7) vein 57 LV 3to-1 298 1.74t04.94 095
Qz-BH-64  Major En 126 to } 0.77 to
(n=9) vein 108 LV 5to-1 280 29 1.74t07.80 097
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Fig. 12. Correlation coefficients of elements for various samples from the Kahyaz prospect
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Fig. 14. Salinity versus homogenization temperature (Th) diagram for fluid inclusions from the Kahyaz prospect. The
distribution of the data is consistent with fluid mixing and/or boiling processes. The inferred compositions of magmatic and
meteoric waters are after Lattanzi (1991), Naden et al. (2005), and Hedenquist et al. (1998), whereas the boiling and fluid-

mixing trends are modified after Wilkinson (2001).
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