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Fig. 1. Simplified tectonic map of Iran showing various

geological divisions and distribution of the Cenozoic magmatic

assemblages (Alavi, 1991). The square shows the location of the Arasbaran and the Masjeddaghi in northwest Iran.
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Fig. 2. Simplified geological- mineral map of the Masjed Daghi area (after Mohammadi et al., 2005), Locations of the

boreholes related to epithermal and porphyry systems are shown.
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Fig. 4. A: Main auriferous vein (V3) east Arpachay River in andesitic host rock with argillic and phyllic alterations,
silicified wall rock and Fe- oxide/hydroxides in Masjed Daghi, (view to the northeast), B: Microscopic image from
quartz monzodiorite with phenocrysts of plagioclase in quartz - feldspar groundmass; plagioclase crystals are partly
replaced by k- feldspar; secondary biotite developed in matrix. Sample from Bh4, 115m depth, and C: Microscopic
image from trachyandesite, marked by plagioclase phenocrystsin a very fine-grained matrix. Plagioclases are partially

altered to sericite and clay minerals; minor chloritized hornblende, can be distinguished. Sample from Bh4, 42m depth.
(Biotite: Bt, Hornbelende: Hbl, Plagioclase: Pl). (Abbreviations after Whitney and Evans, 2010).
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Fig. 5. Microscopic and macroscopic images of typical alterations in the Masjed Daghi area, A: Potassic alteration with
secondary pinkish K- feldspar and minor dark biotite; associated with malachite staining as a supergene product, B:
Potassic alteration with secondary biotite and K- feldspar in the groundmass of rock and replacement of plagioclase by
alkali-feldspar, C: Phyllic alteration; plagioclase replaced by quartz and serscite, D: Residual quartz in the silicic
alteration, E: Argillic alteration; plagioclase completely replaced by clay minerals, and F: Propylitic alteration;
plagioclase replaced by chlorite and epidote. (Alkali feldspar: Afs, Malachite: Mlc, Magnetite: Mag, Biotite: Bt, Quartz:
Q, Sericite: Ser, Epidote: Ep, Chlorite: Chl). (Abbreviations after Whitney and Evans, 2010).
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Fig. 6. Cross sections of two boreholes (Bh1- and Bh2) on the V3 vein in Masjed Daghi, with argillic, silicic, propylitic
and potassic alterations, and mean gold assay (Py: Pyrite, Hem: hematite, Ccp: Chalcopyrite, Mag: Magnetite, Lm:

Limonite). (Abbreviations after Whitney and Evans, 2010).
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Fig. 7. Porphyry mineralization in the Masjed Daghi area, A: Chalcopyrite associated with quartz in a quartz-sulfid
veinlet in quartz monzodiorite (potassic alteration), samplefrom borhole M-05; 397m depth, B: Chalcopyrite and
pyrrhotite in trachy andesite with phyllic alteration; sample from borehole M-05, 458m depth, C: Molybdenite grain in
quartz monzodiorite host rock with potassic alteration; sample from borhole M-05, 463m depth, D: Veinlet of magnetite
in quartz monzodiorite host rock with potassic alteration; sample from borhole M-05, 463m depth, and E: Chalcopyrite

replaced by chalcocite and covellite in quartz monzodiorite host rock with phyllic alteration; sample from borhole M-
08 , 97m depth.
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Fig. 8. Macroscopic images of some textures from epithermal veins in Masjed Daghi, A: Hydrothermal breccias from
the V3 vein with andesite fragments in quartz groundmass associated sulfide minerals; sample from bore hole Bh2, 64m
depth, B: Breccia texture associated with andesitic fragments in the milky quartz which consist galena, sphalerite and
some chalcopyrite , sample from bore hole Bh5, 23m depth, C: silica with bended texture from the V3 vein, and D:
Open space filling texture, filled by clear quartz, sample from bore hole Bh3, 30m depth
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(Whitney and Evans, 2010) 35l 5 0
Fig. 9. Gold bearing quartz vein in Masjed Daghi. A: Coarse to medium grains of quartz; sample from borehole Bh3,
30m depth, B: Coexisting of chalcopyrite and galena in silicic groundmass, sample from borhole Bh4, 64m depth, C:
Anbhedral pyrites related to the post main mineralization, sample from borhole Bh4,70m depth, D: Microprobe image of
specular anhydrite from the late stage of main mineralization, sample from borhole Bh3, 53m depth, E: Euhedral to
subhedral pyrite from the mineralization stage ; chalcopyrite replaced by covelite, sample from borehole Bh3, 19m
depth, and F: Chalcopyrite replaced by bornite and covelite from the supergene mineralization, sample from borehole

Bh5, 23m depth. (Galena:Gn, pyrite :Py, bornite: Bn, quartz: Q, anhydrite: Anh, chalcopyrite: Ccp, covelite: Cv).
(Abbreviations after Whitney and Evans, 2010)
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Fig. 10. Mineral paragenesis for Masjed Daghi vein system
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Fig. 11. Fluid inclusion images in quartz and sphalerite from Masjed Daghi deposit, A: Primary fluid inclusion in
quartz; B: Coexistence of liquid- rich (L) and vapor- rich (V) inclusions in - quartz; C: Fluid inclusion in sphalerite;

some displaying necking down features.

I:I Sphalerite
. | A =
- | | Quartz
@ 80
E
o
-
w 60
4]
[4F]
=
‘S 401
—
[4}]
- £
> i . : :
=
L} T T T . T
100 150 200 250 300

Homogenization Temperature (° C)

B D Sphalerite
[ | Quartz

404 g
304
N D
104

0 L} T T T T

3 6 9 12 15

Salinity (wt% NaCl equivalent)

oz o sleal ) o oo Jlaul g 35,155 sl S sl g 98 B g (Sas (Ken slos a9 A NY PSS
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Table 1. Microprobe analysis of pyrite and sphalerite (%wt) in Masjed Daghi area vein type deposit; samples from 70m
and 40m depths, Bh3 and Bh4, respectively, of V3 vein

Vein,
Bore
hole,
Elements Fe Cu Zn Ag Cd Sb Au As S Total  Depth
Detection
Limit
WT.% 0.04  0.01 0.01 0.002  0.01 0.002 0.002 0.05  0.05
39.9- 0.012- 0.02- 0.026-  0.004- 52.9- 88.2- V3-
Pyrite 46.5 0.50 0.41 0.053 0.038 53.7 10091 Bh4-
(n=4) (44.9) <0.01 (0.18) <0.002 (0.17) (0.031) (0.0235) <0.05 (51.8) (97.2) 40
0.62- 66.7- 0.29- 32.5-  100.2-
Sphalerite  0.97 65.9 0.39 33.1 100.3
(n=2) (0.82) <0.01 (66.3) <0.002 (0.34) <0.002 <0.002 <0.05 (32.8) (100.15)
46.4- 0.01-  0.02- 0.01-  0.01- 0.007- 0.1-  49.6- 99.0-  V3-
Pyrite 479  0.06 0.04 0.1 0.05 0.02 32 53 1014  Bh4-
(n=5) (47) (0.03) (0.03) <0.002 0.07 (0.03) (0.016) (2) (51.8) (100.3) 40
46.6- 0.01-  0.01- 0.05- 0.01- 0.35-  50.2- 98.2-  V3-
Pyrite 473  0.04 0.05 0.1 0.04 0.03 53.7 101.3  Bh3-
(n=5) (47.1) (0.02) (0.03) <0.002 (0.08) <0.002 (0.027) (0.02) (52.1) 99.9 70
04- 0.03- 558- 0.1- 0.02-  0.01- 0.01- 31.8- 98.1-
Sphalerite 8.7 0.56 65.9 0.5 0.71 0.1 0.16 32.9 100.4
(n=8) 34) (0.29) (62.3) (0.26) (0.39) (0.07) (0.05) <0.05 (32.1) (98.2)
Elaze 1L )15 laaT, jo o Jlanl 5 5,155 S I sln Jlw JLokes laosls Y Jguxr
Table 2. Fluid Inclusion data for Quartz and Sphalerite from Masjed Daghi gold bearing veins
Vein , Mineral FI N Th range Th Tmrange Salinity Phases
Bore hole Type Avg. range
Depth (wt% NaCl
equiv.)
V3-Bh3-37  Gray Quartz P 37 148-298 206 -1.2,-9 2,12.8 L>V
V3-Bh3-38  Gray Quartz  P,PS 36 123-258 182 -1.1,-52  1.9,8.1 L>V
V3-Bh3-64  gphalerite P 42 112-218 174 1.1,-76 19,112 L>V
V3- Bh3-91

Sphalerite P 6 129-141 135 -1.9,-3.1  3.2,5.1 L>V
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Fig. 13. Distribution of (Th) vs. ice- melting (Tm (i) temperatures for grey quartz and sphalerite minerals in the
Masjed Daghi deposit. Homogenization temperature and fluid salinity for grey quart exist in the two A and B areas
which implying mixing of a saline, high temperature fluid with a lower salinity and cooler fluid, and the occurrence of

boiling.
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Table 3. Sulfur isotope data from the Masjed Daghi vein system (8**S H,S calculated from Li and Liu, 2006)

Number  Vein,Drillhole ~ Mineral  Values 3*'S H,S 3'S H,S 8'S H,S
of sample Number and depth of 3*'S (Th=120-C) (Th=184°C) (Th=3000C)

M-929 V3- Bh3- 64m Pyrite 1.2 -14 -0.7 0.0

M- 936 V3- Bh4- 37m Pyrite 0.8 -1.8 -0.9 -0.4

M- 938 V3- Bh3- 64m Galena -0.7 3.6 24 1.2

M- 939 V3-Bh3-91m Galena -1.1 3 2 0.8

M- 923 V3- Bh3- 64m Sphalerite -0.2 -0.8 -0.7 -0.5

M- 924 V3-Bh3-91m Sphalerite -0.2 -0.8 -0.7 -0.5
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