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Fig. 1. Location of the Sari Gunay mining district (yellow star) at the boundary of Sanandaj-Sirjan zone and Urumieh-
Dokhtar magmatic belt (Structural zones of Iran modified based on Aghanabati, 2004)
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Fig. 2. Geological map of the Sari Gunay and Agh Dagh mining districts (modified after Richards et al., 2006)
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Fig. 3. A: View of the Sari Gunay and Agh Dagh mining districts (view is to North), B: early quartz-sulfide-magnetite
veins, C: breccias quartz-tourmaline cuts early quartz-sulfide-magnetite veins, D: matrix supported quartz-tourmaline
veining and brecciation with sedimentary textures, E: hand specimen of sericitic alteration associated with breccia quartz-
tourmaline vein, F: clast supported quartz-tourmaline veining and brecciation with dacite host rock, G: barren quartz-
tourmaline veining and brecciation, H: quartz-pyrite-stibnite vein, I and J: quartz-pyrite-stibnite-realgar-orpiment vein,
K: hand specimen of galena, and L: quartz-calcite-pyrite-galena-sphalerite veins with tetrahedrite inclusion
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Fig. 4. Photomicrograph of ore mineralization in the Sari Gunay deposit, A and B: Cu sulfide mineralization in the stage
I veins, C: tourmaline type I and II in the stage II veins associated with type II pyrite, D: euhedral type I pyrite overgrown
by fine-grain sooty arsenian type III pyrite, E and F: association of realgar and orpiment that altered to scorodite in rims,
G and H: tabular stibnite crystals that altered to stibconite in rims, and I: tetrahedrite inclusions in galena in the stage V
veins. Mineral abbreviation from Whitney and Evans (2010) (Ccp: chalcopyrite, Cc: chalcocite, Cv: covellite, Bo: bornite,
Ttr: tetrahedrite, Tur: tourmaline, Stb: stibnite, Stbc: stibconite, Qtz: quartz, Rlg: realgar, Orp: orpiment, Sco: scorodite,
Gn: galena, Py: pyrite, Mag: magnetite).
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Fig. 5. BSE images of ore mineralization in the Sari Gunay deposit, A, B and C: Cu sulfide mineralization associated
with type I tetrahedrite in the stage I veins, D and E: tourmaline type I and II in the breccia quartz-tourmaline stage I
veins, F: very fine-grain Au-bearing sooty arsenian pyrite, G and H: stibnite mineralization associated with realgar and
orpiment, showing inclusions of Hg-bearing minerals, I: type II tetrahedrite inclusions in galena at the stage V veins.
Mineral abbreviation from Whitney and Evans (2010) (Cc: chalcocite, Ttr: tetrahedrite, Tur: tourmaline, Stb: stibnite,
Qtz: quartz, Rlg: realgar, Orp: orpiment, Au: gold, Gn: galena, Py: pyrite, Hg: mercury).
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Table 1. Electron microprobe data of main mineral phases in the Sari Gunay. (n.d: below detection limit and n.a: not

analyzed)
Realgar (stage V) Orpiment (stage IV) Stibnite (stage I1I)

S 3032 29.81 2897 29.59 3793 36.11 37.68 38.13 28.16 2793 2849 2783
Fe 0.16 0.10 0.12 0.15 0.07 0.06 0.02 0.04 0.07 0.01 0.10 0.04
Cu n.d 0.01 n.d n.d 0.02 n.d n.d 0.04 0.07 n.d 0.16 0.02
Zn 0.02 0.06 0.03 0.03 n.d 0.01 0.02 n.d n.d n.d n.d 0.03
As 67.86 68.70 69.57 68.89 60.78 62.82 61.39 6046 5.03 4.07 5.09 5.34
Se 0.20 026 0.14 0.19 0.12 0.13 0.05 0.11 0.06 0.07 0.05 0.06
Ag 0.01 0.01 n.d 0.02 n.d n.d 0.01 n.d n.d n.d 0.08 0.03
Au n.d n.d n.d n.d 0.12 0.02 0.11 n.d n.d 0.06 0.06 n.d
Pb 0.33 0.06 007 0.11 0.21 0.08 0.03 0.12 0.22 0.23 0.11 0.15
Sb 0.35 0.07 0.16 0.17 0.28 0.46 022 022 6643 67.09 6631 6592
Te n.d 0.03 0.04 n.d n.d n.d n.d n.d n.d n.d n.d n.d
Bi 0.06 n.d 0.09 0.18 0.17 0.15 0.11 0.13 0.17 0.16 0.10 0.27
Hg n.d 0.10 0.19 n.d 0.03 0.01 0.02 0.01 n.d n.d n.d n.d

Total 99.31 99.21 99.38 9933 99.73 99.82 99.66 99.26 100.21 99.62 100.55 99.69
Stibnite (stage I1I) Tetrahedrite (stage I)

S 27.87 28.06 27.94 27.84 2880 1831 26.53 27.69 2739 26.69 27.36 2296
Fe 0.07 0.04 009 0.10 o0.11 0.55 026 0.23 0.25 0.13 0.11 0.58
Cu n.d 0.05 0.03 0.09 n.d 5479 4697 46.67 46.65 46.62 4529 46.78
Zn n.d n.d n.d n.d n.d 0.01 n.d n.d 0.04 n.d n.d n.d
As 4.77 579 6.68 524 541 0.76 1.04 131 1.29 1.27 1.23 1.69
Se 0.06 n.d 0.03 0.03 0.06 n.d n.d n.d n.d n.d n.d n.d
Ag 0.05 0.10 n.d 0.05 n.d n.d 0.05 n.d n.d n.d 0.05 n.d
Au n.d n.d n.d n.d 0.07 n.d n.d n.d n.d n.d n.d n.d
Pb 0.02 0.13 022 0.13 020 8.69 3.01 0.67 0.91 1.41 1.85 4.02
Sb 66.06 65.71 64.18 6543 6435 17.65 21.75 2327 2325 2365 2391 23.69
Te n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
Bi 0.12 0.02 005 020 0.22 n.a n.a n.a n.a n.a n.a n.a
Hg n.d n.d n.d 0.10 0.15 n.a n.a n.a n.a n.a n.a n.a

Total 99.02 9990 99.22 99.21 99.37 100.76 99.61 99.84 99.78 99.77 99.80 99.72
Gold (stage IIT) Tfs':;‘;‘:tl')te Chalcocite (stage T) Ch(ﬂ;‘;;ylg'te

S 2484 901 6778 275 26771 26.15 2421 2512 2336 2422 33.55 33.62
Fe 0.13 7.12 418 1.00 3.54 2.84 0.19 0.10 0.18 043 32.61 32.65
Cu 50.55 n.d n.d nd 4282 42,15 6291 7059 6637 7371 3275 32.72
Zn 0.01 n.d n.d n.d n.d n.d n.d n.d 0.05 n.d n.d 0.01
As 1.30 0.06 004 0.04 1250 13.84 0.62 0.13 0.89 0.05 0.57 0.10
Se n.d 0.01 001 0.01 0.01 n.d n.d n.d n.d n.d n.d 0.01
Ag n.d 0.62 057 0.60 0.01 0.10 0.08 0.09 n.d n.d 0.04 0.08
Au n.d 6134 6230 84.10 nd n.d n.d n.d n.d n.d 0.03 0.00
Pb 1.92 n.d n.d n.d 0.70 0.76 391  0.65 4.59 0.52 n.d n.d
Sb 2145 0.03 0.01 002 1341 1410 7.61 235 4.06 0.27 0.01 0.01
Te n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
Bi n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
Hg n.d 0.60 035 0.51 n.d n.d n.d n.d n.d n.d n.d n.d

Total 10020 78.79 7424 89.03 99.81 9994 99.53 99.03 99.50 9920 99.56 99.20




ory

e dlo 5 a5 s iS55 I I et 5 b SIS (b (sla Lok

(¥4 JL) F olads Y il

(ot o5 polis N8 5 Ladeds o 3l 28 slie d) 555 (gl HLslS 53 636 laals” Cog 5 Sole 05 SN EB ) Jgu dolaf
Table 1 (Continued). Electron microprobe data of main mineral phases in the Sari Gunay. (n.d: below detection limit
and n.a: not analyzed)

Pyrite and arsenian pyrite

Tetrahedrite (stage V) Galena (stage V) (stage IIT and IV)

S 27.50 27.25 27.35 10.55 10.85 11.10 52.63 53.08 47.54 5528 56.15
Fe n.d 0.02 0.04 0.01 n.d n.d 46.77 46.52 4215 4324 4370
Cu 39.62 3924 38.41 0.01 n.d 0.04 n.d n.d n.d 0.23 0.28
Zn 0.10 0.10 0.15 0.05 0.04 0.06 n.d n.d n.d 0.18 0.07
As 0.40 0.10 0.21 0.05 0.10 0.08 0.13 0.14 9.65 0.08 0.14
Se 0.01 n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
Ag 5.30 6.10 5.74 0.01 0.05 0.08 n.d n.d n.d n.d n.d
Au n.d 0.01 0.01 n.d n.d n.d n.d n.d 0.60 n.d n.d
Pb n.d 0.01 0.02 88.40 88.54 88.26 0.31 0.26 0.32 0.17 0.17
Sb  26.60 26.21 27.10 0.03 0.02 0.01 n.d n.d n.d n.d n.d
Ni n.d n.d n.d n.d n.d n.d n.d 0.17 n.d 0.36 0.13
Te n.d n.d n.d n.d n.d n.d n.d 0.05 n.d n.d n.d
Bi n.d n.d n.d n.d n.d n.d 0.16 0.25 0.29 0.11 0.10
Hg n.d 0.01 0.02 0.05 0.01 0.04 0.05 n.d n.d n.d n.d

Total 99.05 99.05 99.53 99.16 99.61 99.67 100.05 100.47 100.55 99.65 100.74
Pyrite and arsenian pyrite (stage III and IV)

S 5240 52.67 53.16 52.14 5190 52.06 52.73 52.18 52.81 5232 52091
Fe 44.16 42.53 42.79 4284 42.64 4370 4544 4455 4478 4513  44.60
Cu 0.32 0.24 1.07 0.26 0.78 0.20 n.d 0.27 n.d n.d 1.97
Zn 0.14 0.13 n.d n.d n.d n.d n.d n.d 0.07 n.d 0.21
As 2.10 3.05 2.21 4.04 289 312 2.07 322 0.23 2.00 n.d
Se n.d n.d n.d n.d n.d 0.11 0.01 0.05 n.d 0.01 n.d
Ag n.d 0.06 n.d n.d n.d n.d n.d n.d n.d n.d n.d
Au n.d n.d n.d n.d 0.40 n.d n.d n.d 0.40 n.d n.d
Pb 0.13 0.27 0.41 0.43 0.02 026 0.24 0.16 0.16 0.24 0.21
Sb n.d n.d 0.14 n.d 0.01 n.d n.d n.d n.d n.d n.d
Ni 0.66 0.59 0.42 0.27 0.90 n.d n.d n.d 0.62 0.62 0.11
Te n.d n.d n.d n.d n.d n.d n.d 0.01 0.01 n.d n.d
Bi 0.08 n.d 0.12 0.10 0.09 0.20 0.14 0.19 0.30 0.17 0.17
Hg n.d n.d n.d n.d n.d n.d n.d n.d 0.01 n.d n.d

Total 9999 99.54 100.32 100.08 99.63 99.65 100.63 100.63 99.39 100.49 100.18
Pyrite and arsenian pyrite (stage III and IV)

S 52.50 52.78 52.21 51.64 51.11 51.37 5122 51.72 51.00 47.14 5197
Fe 4558 44381 4538 4456 4597 44.18 4577 4524 4562 4565 4575
Cu n.d 0.07 0.23 0.18 0.10 0.06 0.03 0.12 0.09 0.08 0.11
Zn n.d n.d 0.07 0.02 0.09 0.15 n.d n.d n.d 0.03 n.d
As 0.05 3.09 0.03 2.27 098 2.83 1.80 1.86 1.85 5.24 2.02
Se n.d n.d n.d 0.02 n.d 0.03 0.02 n.d 0.01 n.d n.d
Ag n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
Au n.d n.d 0.30 0.42 034 048 n.d n.d n.d 1.00 n.d
Pb 0.18 0.04 0.34 0.18 0.20 0.20 0.24 0.11 0.27 0.10 0.14
Sb n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d n.d
Ni n.d n.d 0.30 n.d 0.42 n.d 0.29 0.06 0.58 0.25 n.d
Te 0.01 n.d n.d n.d n.d n.d n.d n.d 0.03 n.d n.d
Bi 0.34 0.18 0.16 0.15 021 024 0.28 0.24 0.20 0.24 0.01
Hg n.d n.d 0.05 0.08 0.01 0.01 n.d n.d 0.02 n.d n.d

Total 98.66 100.97 99.07 99.52 9943 99.55 99.65 9935 99.67 99.73 100.00
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Fig. 6. A and B: Tetrahedite and tenantite are fahlore group minerals in the Sari Gunay ore deposit, C: tourmaline
classification diagram based on X-site vacancy, Ca and Na+K contents, showing that samples are plot in the alkali group
tourmalines field, D: compositions of tourmalines plotted on X-vacancy / X-vacancy+Na vs. Mg/(Mg+Fe), showing that
tourmaline samples are dravite type, E: compositions of tourmaline on the Ca/(Na+Ca) vs. Mg/(MgtFe), and F:
compositional variations in tourmalines are shown in relation to common substitution mechanisms in tourmalines.
Mineral abbreviation from Whitney and Evans (2010) (Ttr: tetrahedrite, Tnt: Tennantite).
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Table 2. Electron microprobe data of type I tourmaline in the breccia quartz-tourmaline vein

Tourmaline Type I

Si0: 38.28 37.87 37.76 38.77 37.37 38.78 36.61
TiO: 0.42 0.51 0.39 0.61 0.53 1.00 0.39
ALO3 32.61 32.18 33.52 32.44 32.39 32.46 32.67
Cr0; 0.02 0.02 0.02 0.02 0.12 0.12 0.02
FeO 6.13 6.82 6.27 6.02 6.25 6.87 6.92
MnO 0.1 0.09 0.11 0.11 0.08 0.08 0.12
MgO 7.89 7.29 7.89 7.01 7.25 7.17 7.14
Ca0 1.17 137 1.43 1.35 1.38 1.49 1.65
Na;0 1.87 1.71 1.55 1.68 1.71 1.75 1.62
K20 0.08 0.02 0.03 0.03 0.05 0.04 0.04
F 0.64 0.75 0.35 0.45 0.41 0.44 0.28
H:0 2.64 2.67 2.00 2.45 2.71 242 2.76
B:0; 10.32 9.87 10.15 9.91 10.50 9.64 10.12
Li2O 0.54 0.56 0.64 0.38 0.75 0.84 0.61
O=F 0.27 0.32 0.15 0.19 0.17 0.19 0.12
Total 102.44  101.41 10196  101.04  101.33 102.91 100.83
Structural formula based on 31 anions (O, OH, F)
Si* 6.162 6.180 6.150 6.332 6.078 6.267 6.019
AP 0.000 0.000 0.000 0.000 0.000 0.000 0.000
T-sitesum  6.162 6.180 6.150 6.332 6.078 6.267 6.019
B* 2.867 2.780 2.854 2.794 2.948 2.689 2.872
AP 6.000 6.000 6.000 6.000 6.000 6.000 6.000
Z-sitesum  6.000 6.000 6.000 6.000 6.000 6.000 6.000
AP 0.187 0.189 0.434 0.244 0.209 0.182 0.330
Ti* 0.051 0.063 0.048 0.075 0.065 0.122 0.048
Ccr* 0.003 0.003 0.003 0.003 0.015 0.015 0.003
Mg?* 1.893 1.773 1.916 1.707 1.758 1.727 1.750
MnZ* 0.014 0.012 0.015 0.015 0.011 0.011 0.017
Fe* 0.825 0.931 0.854 0.822 0.850 0.928 0.951
Li* 0.350 0.367 0.419 0.250 0.491 0.546 0.403
‘;:{‘;" 3.323 3.338 3.689 3.116 3.399 3.532 3.502
Ca? 0.202 0.240 0.250 0.236 0.240 0.258 0.291
Na* 0.584 0.541 0.489 0.532 0.539 0.548 0.516
K* 0.016 0.004 0.006 0.006 0.010 0.008 0.008
’;f:;e 0.802 0.785 0.745 0.774 0.789 0.814 0.815
OH 2.835 2.906 2.173 2.669 2.940 2.609 3.027
F 0.326 0.387 0.180 0.232 0211 0.225 0.146
Mineral

Name Dravite Dravite Dravite Dravite Dravite Dravite Dravite
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Table 2 (Countinued). Electron microprobe data of type I tourmaline in the breccia quartz-tourmaline vein

Tourmaline Type II
SiO: 37.22 36.95 38.56 36.81 37.98
TiO: 0.49 0.40 0.59 0.32 0.61
ALO3 33.48 33.74 31.62 31.52 33.95
Cr20s3 0.02 0.12 0.02 0.02 0.12
FeO 6.44 6.35 6.25 6.78 6.59
MnO 0.12 0.11 0.06 0.11 0.08
MgO 7.13 7.03 7.03 8.86 7.22
CaO 1.56 1.78 1.68 1.81 1.63
Na:O 1.69 1.63 1.81 1.51 1.50
K:O 0.04 0.02 0.02 0.01 0.02
F 0.61 0.52 0.34 0.37 0.40
H20 245 1.65 1.45 1.35 1.42
B:03 10.15 10.00 10.70 10.60 9.46
Li:O 0.56 0.40 0.35 0.38 0.41
O=F 0.26 0.22 0.14 0.16 0.17
Total 101.70  100.48 100.34  100.29 101.22
Structural formula based on 31 anions (O, OH, F)
Si*t 6.061 6.135 6.391 6.151 6.287
AP* 0.000 0.000 0.000 0.000 0.000
T-site sum 6.061 6.135 6.391 6.151 6.287
B3 2.853 2.866 3.061 3.057 2.703
AP* 6.000 6.000 6.000 6.000 6.000
Z-site sum 6.000 6.000 6.000 6.000 6.000
AP* 0.425 0.603 0.177 0.207 0.623
Ti* 0.060 0.050 0.074 0.040 0.076
Cr3 0.003 0.016 0.003 0.003 0.016
Mg 1.731 1.740 1.737 2.207 1.782
Mn?* 0.017 0.015 0.008 0.016 0.011
Fe?* 0.877 0.882 0.866 0.947 0.912
Li** 0.367 0.267 0.233 0.255 0.273
Y-site sum 3.479 3.573 3.098 3.675 3.693
Ca?* 0.272 0317 0.298 0.324 0.289
Na* 0.534 0.525 0.582 0.489 0.481
K* 0.008 0.004 0.004 0.002 0.004
X-site sum 0.814 0.846 0.884 0.815 0.774
OH" 2.661 1.828 1.603 1.505 1.568
F 0.314 0.273 0.178 0.196 0.209
Mineral Dravite Dravite Dravite Dravite Dravite

Name
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Introduction

The Sari Gunay veining and breccia epithermal
gold mineralization is situated between the
Urumieh-Dokhtar magmatic belts and the
Sanandaj-Sirjan metamorphic zone in central-NW
Iran. The Sari Gunay gold deposit is hosted by a
middle Miocene volcanic complex that has been
formed in the two Sari Gunay and Agh Dagh hills
with ~2 km distance. The Sari Gunay volcanic
complex consists of dacite to rhyolite volcanics and
its coeval volcaniclastic rocks. There are some
published data on the Sary Gunay ore deposit (e.g.
Richards et al., 2006), while mineral chemistry of
silicate and sulfide minerals have not been studied
previously. The main goal of the present
investigation is to determine type of mineralization
based on detailed mineralogy, mineral chemistry,
and fluid inclusion evidence and previously
published data by Richards et al. (2006).

Materials and methods

A total of 300 samples were collected
systematically from 25 drill cores and outcrops.

A total of 100 samples from different
mineralization veins were selected for optical
microscopy and after comprehensive study by
stereomicroscope that was carried out at the
Kharazmi  University and Iranian Mineral
Processing Research Center (IMPRC). The
selected mineral phases were analyzed by an
Electron Microprobe Analysis (EPMA) Cameca X-
100 with 20 kV and 20 nA, with a beam diameter
of 5 um at the IMPRC. Micro thermometric

analyses were carried out on 10 doubly polished
thin sections from breccia quartz-tourmaline and
quartz-pyrite-arsenic sulfides-stibnite and quartz-
tourmaline veins using a Linkam THMS 600
freezing-heating stage, mounted on a ZEISS
Axioplan2 research microscope at the IMPRC.

Results

Field geology and petrographic observations
indicate that veining and breccia ore mineralization
in the Sary Gunay ore deposit have occurred in
deferent levels including quartz-magnetite-sulfide
veinlet in the deeper levels and brecciated quartz-
tourmaline-sulfide veins in the shallow levels.
Several high-grade gold-bearing veins and veinlets
of quartz-pyrite-stibnite-realgar-orpiment  with
diverse abundance ratio have formed within, and
finally silver-bearing quartz-base metals veins
have been formed outward of the hydrothermal
system. EPMA data indicate that gold has occurred
in arsenian pyrite as solid solution and very fine
inclusions. Stibnite, realgar and orpiment exhibits
extensive range in As/Sb substitution. Hg-bearing
minerals have been detected in stibnite and
arsenian sulfide minerals and also rutile has been
detected in pyrite by EPMA. According to EPMA
evidence, all tourmalines are alkaline belonging to
dravite-type which show hydrothermal origin of
quartz-tourmaline breccia veins. Fluid inclusions
in the first stage have homogenization to a liquid in
the range of 320° to 380°C, corresponding to
salinities of 35 to 45 wt. % NaCl equivalent.
Moreover, fluid inclusions in quartz-tourmaline

*Corresponding author Email: majid4225@yahoo.com

DOI: https://dx.doi.org/10.22067/econg.v12i4.83516



Journal of Economic Geology

Mehrabi et al. 48

veins show homogenization to a liquid in the range
of 203° to 398°C, corresponding to salinities of
31.43 to 45.01 wt. % NaCl equivalent based on
Sterner et al. (1988). Fluid inclusions in quartz-
pyrite-stibnite veins homogenized to a liquid
between 200° and 339°C, with salinities of 1.70
and 11.74 wt. % NaCl equivalent, and finally base
metal veins were formed by fluid with 165° and
230°C, with salinities of 1 and 7.20 wt. % NaCl
equivalent based on Bodnar (1993).

Discussion

Textural relationships and microscopic features
allowed us to recognize five stages of veining; (1)
quartz-magnetite-sulfide, followed by (2) quartz-
tourmaline breccia, (3) quartz-pyrite-gold-stibnite,
(4)  quartz-pyrite-stibnite-realgar-orpiment-gold
and (5) late Ag-bearing quartz-calcite-pyrite-
galena-sphalerite. There is evidence of As/Sb
substitution in stibnite-realgar-orpiment minerals.
Moderate temperature and salinity features,
presence of V and L rich in association with L+V
fluid inclusion types, variation in fluid
composition, and pressure fluctuation of the
mineralizing fluid during the main stage of gold
mineralization are the main highlights of the Sari
Gunay epithermal deposit, whereas high salinity
and temperatures with first quartz-sulfide-
magnetite veins are consistent with porphyry ore
mineralization in depth. Possibly rapid variations
in the fluid chemistry and availability of enough As
and Sb in the solution are responsible for As/Sb
substitution, indicating that gold mineralization has
occurred approximately at 250°C, which is
supported by fluid inclusion data. A large As/Sb
substitution range has also been reported by
Mehrabi et al. (1999) in the Zarshuran ore deposit.
In this condition, gold has occurred in mineral
structure defected in arsenian pyrite due to
substitution of Fe with large As ion. There are
differences in core and rims of pyrite crystals on
BSE images, reflecting lower As and higher S
contents in the core of pyrite grains. Compositional
zoning that has been found in pyrite represents
rapid evolving conditions during ore mineral

precipitation, probably due to episodic
hydrothermal fluid degassing. The correlation
between gold content and degree of As-enrichment
in arsenian pyrite could indicate that gold has
precipitated from hydrothermal fluids on to the As-
rich growth surfaces of pyrite (e.g. Cepedal et al.,
2008). Decrease of temperature and salinity during
paragenitic sequences are consistent with fluid
mixing with meteoric water and following fluid
dilution. We can then conclude that the occurrence
of porphyry-epithermal veins in the Sary Gunay
deposit is due to the presence of a fault system
under the aquifer causing sudden depressurization
and gradual mixing with shallow water. During
temperature and pressure decrease gold was
precipitated in the main stage of epithermal gold
mineralization evidenced by extensive Au-As-Sb-
Fe substitution in stibnite-realgar-orpiment-pyrite
minerals.
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