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Ol e Sl (sl aiged ;5 (PRAMSON) (y9ms yy 09, 42 polic I (pdmr (o (Ko 035 =10 Joor

As 026 1

Co |-0.47|-0.16| 1

Cu |0.89] 0.38 |-0.66| 1

e

Fe |-0.56|/0.02 |0.86 | -0.69 1

Li |-0.55/-0.03| 0.56 |-0.36|0.35 1

Mn |_0.60|-0.27| 0.87|-0.74| 0.81 |0.46 | 1

Mg | _0.79] -0.21|0.46 |-0.61| 0.34 | 075 0.28| 1

Ni |-0.23|-0.68| 0.59 | -0.50| 0.41 | 0.14 | 0.39 | 034 | 1

Pb | 0.26| 0.53|-0.29|0.45 |-0.33 | 0.10 | -0.08| -0.45| -0.85| 1

S 1046 (-0.17|-0.11| 0.55| -0.30 0.21 | -0.35| 0.08| 0.23 | -0.15| 1

Sb | -0.28/ 0.69 | 0.21 |-0.22| 0.49 | 0.08 | 0.34 | -0.11| -0.50| 0.45 | -0.67| 1

Nb [-0.61] -0.27| 0.51|-0.74| 0.70| 0.05| 0.41 | 0.56 | 0.60 -0.7’% -025) 0.30| 1

Ti |-0.70| 0.04 | 0.75 | -0.76| 0.947| 0.35| 0.80| 0.41 | 0.23 | -0.21| -0.47| 0.55 | 0.72| 1

Zn | 0.02]| 0.25|0.28 | 0.13 |-0.05| 0.69 | 0.23 | -0.05| -0.20| 0.59 | 0.17 | 0.18 | -0.58| _0.11 1

Sn |-0.35| 0.48 | 0.25 |-0.13| 0.32| 0.54 | 0.45| 0.05 | -0.57 0.71 | -0.33 0.75* -0.24 | 0.45| 0.57 1

Ag | As | Co |Cu | Fe | Li [Mn (Mg | Ni | Pb S Sb | Nb | Ti | Zn Sn

**_Correlation is significant at the 0.01 level (2- tailed)
*. Correlation is significant at the 0.05level (2- tailed)
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Point.No 1/1 2/1 3/1 4/1 5/1 6/1

Sl 0 0 0 5/16 1/63 0/47
S 21/22 20/6 33/43 5/32 7/98 20/53
Ti 0 0 0 0 0 0
Mn 0 0 0 0 0 0
Fe 0/04 0/15 0/12 0/16 0/09 17
Ni 0 0 0/12 0 0 0
Cu 79/03 79/28 65/76 29/81 32/33 77185
Zn 0 0/1 0 0 0 0
Ag 0/51 0.38 0 0 0 0
Cd 0 0 0 0 0 0
Au 0 0 0 0 0 0

Total 100/8 100/52 99/43 40/45 42/03 100/56
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10,5 oolatul iy slas bl 5l olws )y gul o diS g

Heating : 0.6, Freezing: 0.2 toml sl b oliws ygul o JIS

Heating: Cesium nitrate, melting point: +414°C

Freezing: n-Hexane, melting point:-94.3°C

alads L o (Cesium nitrate) o s lis b aS oogy a0 4/ cdo b Lisle,5 40 Stage gl IS
N-) ol -l o llewl oole b g az 0 /7 o b olessl jo 9 Cépdy Sygo a0 FIF Cgd

23,5 bl ol )5 ol ax 0 -AF/Y gd alads L (Hexane

byl HLdls 0 (TL7 3 TLE) oS digas (55, 30 55 30 OVl (65090 59,500 Slalllas s -V-F Jgu

1 E?llr;() Iype.  Origin ~ Te(c) Tmic(C) Wto%Nacl Thv-1(C) Shape Degree OFfill Density (z/em)  Host minerals
1 5 0.5 0.88 129 0,946
2 7 4.3 7.17 85 1.018
3 10 -4 6.45 90 1.010
4 18 4.8 7.59 112 1.003
5 6 -4.1 6.59 146 0.969
6 6 51 8.68 130 Josl s lde 0.997
3.68 119 sl g 2 1.005
’ ° 6 Negative crystal
8§ 22 4.5 7.17 85 gk pe oialta 1.018
9 10 L+V  Primary .21 43 7.17 129 0.85to 0.9 0.987 Calcite
10 12 4.1 6.59 115 0.994
1110 .15 257 112 0.970
127 -5 7.86 110 1.006
137 4.5 7.17 145 0.974
146 =4 6.45 143 0.971
15 10 -4 6.45 104 1.001
16 7 5 7.87 133 0.989
17 15 -4 6.45 100 1.003
18 6 4.5 717 136 0.982
19 10 -3 7.86 108 1.008
20 38 4.8 7.59 109 1.005
21 e 45 7.17 134 0.983
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Low-sulfidation
Reduced sulfur species (HS™, H,S) in ore fluid/vapor

High-sulfidation
Oxidized sulfur species (SO,, SO3-, HSOy)
in ore fluid/vapor

Also referred to as
Gold-alunite, acid-sulfate, alunite-kaolinite

Fluids
Acidic pH, probably saline initially, dominantly magmatic

Adulariasericite, hotspring-related

Near-neutral pH, low salinity, gas-rich (CO,, H,$),
dominantly meteoric

Alteration assemblage

Advanced argillic (zonation: quartz-alunitekaolinite-
illite—montmorillonite—chlorite)

Metal associations
Au-Cu (lesser Ag, Bi, Te)

Adularia—sericite (zonation: quartz/chalcedony—calcite
adularia-sericite—chlorite)

Au-Ag (lesser As, Sh, Se, Hg)
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Intermediate

Low sulfidation
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Epithermal High sulfidation
Types sulfidation
Magma Types Oxidized Reduced - Subalkaline Alkaline
magma magma magma magma
Key proximal Quartz- Quartz- Sericite; adularia Ilite/smectite- Roscoelite-
alteration alunite/APS; | alunite/APS; generally adularia illite-adularia
minerals quartz- quartz-dickite uncommon
pyrophyllite/ at depth
dickite at
depth
Genetically Mainly Rhyodacite Principally Basalt to Alkali basalt to
related volcanic andesite to andesite to rhyolite trachyte
rocks rhyodacite rhyodacite but
locally rhyolite
Sulfide 10-90 vol % 5-20 vol % Typically <1-2 2-10 vol %
abundance vol %
Key sulfide Enargite, Acanthite, Sphalerite, galena, | Minor to very minor arsenopyrite
species luzonite, stibnite tetrahedrite- * pyrrhotite; minor sphalerite,
famatinite, tennantite, galena, tetrahedrite tennantite,
covellite chalcopyrite chalcopyrite
Main metals Au-Ag, Cu, Ag, Sh, Sn Ag-Au, Zn, Pb, Au = Ag
As-Sb Cu
Minor metals Zn, Pb, Bi, Bi, W Mo, As, Sh Zn, Pb, Cu, Mo, As, Sh, Hg
W, Mo, Sn,
Hg
Gangue Carbonate, Quartz, Barite Carbonate, Carbonate, Carbonate,
Quartz, Barite, fluorite Celestite,
manganiferous Barite, Fluorite,
silicates
Type example El Indio, Potosi, Baguio, Midas, Nevada Emperor, Fiji
Chile, Bolivia, Philippines
Yanacocha, Fresnillo,
Peru Mexico
APS = aluminum-phosphate-sulfate minerals
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sample Rock | SiO, | Al20; | CaO | MgO | Fe20; | P,Os | TiO, | Na,O | K,O | SrO | So; | CuO | MnO | L.O.I
Type
M.G.21 Lava | 52.69 | 16.86 | 8.76 | 1.92 7.99 041 | 1.02 | 261 | 4.01 | 0.14 3.61
M.V.T14 | Tuff | 5094 | 16.85 | 6.86 | 3.63 | 7.35 | 0.27 | 0.46 | 2.23 | 6.19 | <0.1 5.22
M.G.06 Lava | 51.42 | 18.19 | 8.34 | 4.11 6.81 029 | 0.76 | 238 | 251 | <0.1 | <0.1 5.10
M.V.08 Tuff | 56.25 | 1895 | 441 | 1.69 5.16 024 | 056 | 1.31 | 1.31 <0.1 | 1.59 5.33
M.V.T1,19 | Tuff | 5356 | 1991 | 3.38 | 538 | 455 | 0.33 | 050 | 3.48 | 3.91 | <0.1 | <0.1 5.02
M.V.T6,25 | Tuff | 5394 | 18.7 | 357 | 564 | 525 | 040 | 0.60 | 2.90 | 2.25 | <0.1 0.58 6.07
M.V.T8.21 | Tuff | 61.21 | 18.06 | 0.99 | 1.02 | 431 | 0.18 | 048 | 3.89 | 3.19 <0.1 | 2.84 3.85
M.V.T4,2 | Tuff | 49.26 | 17.77 | 5.69 | 4.17 8.79 0.31 | 053 | 242 | 3.78 | <0.1 7.29
M.V.T54 | Tuff | 57.88 | 18.06 | 2.45 | 3.03 | 6.82 | 042 | 055 | 345 | 422 | <0.1 245
MV.T7,2 | Tuff 55 1694 | 498 | 340 | 7.46 | 026 | 0.51 | 3.30 | 3.69 | <0.1 4.48
M.G.02 Lava | 51.22 | 16.15 | 836 | 3.63 | 6.62 | 0.36 | 0.92 | 6.1 08 | 012 | 0.1 <0.1 | 5.42
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PPM) ACP-MS) (g, & oleaS g (8 polic Syl 2 polio Jguor -V Cangn

Sample Rock Sn Sr Th Th Ti Tm Ta Rb Tl Te U V W Y
M.G.21 IX\?: 6 829 | 0.75 13 6500 | 0.75 0.75 103 1 0.75 2 174 2 18
M.G.06 Lava 2.9 509 | 0.75 2 3900 | 0.75 | 0.75 16 | 0.75 | 0.75 | 0.75 131 | 0.75 20.02
M.V.T1.19 Tuff 15 294 | 0.75 1 1800 | 0.75 0.75 36 0.75 | 0.75 0.75 122 0.75 15.01
M.V.T8.21 Tuff 0.75 391 | 0.75 0.75 1500 | 0.75 0.75 37 0.75 | 0.75 0.75 180 0.75 8.3
M.V.T3.15 Tuff 1.8 121 | 0.75 | 0.75 2200 | 0.75 | 0.75 39 | 075 | 075 | 0.75 134 | 0.75 8.3
M.V.T8.22 Tuff 0.75 408 | 0.75 0.75 1700 | 0.75 0.75 13 0.75 | 0.75 0.75 121 0.75 12
M.G.02 Lava 0.75 | 707.5 | 0.75 5.93 4800 | 0.75 0.75 119 | 0.75 | 0.75 2.35 161. 1.7 13.05
Sample Rock Yb Zn Zr Hg Ho In K Ijla Li Lu Mg l\/Ign Mo Na
M.G.21 -[Z\F/): 3 78 210 | 0.75 0.75 | 0.75 | 34000 | 26 24 | 0.75 | 11000 | 880 2.6 33000
M.G.06 Lava 0.75 80 141 | 0.75 0.75 | 0.75 | 16000 | 24 36 | 0.75 | 16000 | 892 | 0.75 | 20000
M.V.T1.19 Tuff 0.75 114 98 0.75 0.75 0.75 | 24000 22 36 0.75 | 21000 | 511 0.75 27000
M.V.T8.21 Tuff 0.75 32 68 0.75 0.75 0.75 | 24000 8 9 0.75 0 159 0.75 24000
M.V.T3.15 Tuff 0.75 105 64 0.75 0.75 0.75 | 17000 6 36 0.75 | 14000 | 403 0.75 12000
M.V.T8.22 Tuff 0.75 65 68 0.75 0.75 0.75 | 23000 21 9 0.75 | 3000 494 0.75 31000
M.G.02 Lava 2.85 | 56.81 | 168 | 0.75 0.75 | 0.75 | 16900 | 145 | 30.8 | 0.75 | 28300 | 707. | 2.51 | 37500
Smple Rock Nb Nd Ni P Pb Pr S Sc Sm Cs Cu (?e Co Cr
M.G.21 -[Z\F/): 13 30 5 1700 28 5 400 17 5 3 74 19 17 64
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M.G.06 Lava 11 15 8 900 24 2 750 13 3.4 1.2 114 44 16 36
M.V.T1.19 Tuff 7 10 11 800 15 2 750 11 24 1.6 114 40 12 15
M.V.T8.21 Tuff 10 8 5 800 15 0.75 750 9 0.75 | 1.4 | 11810 16 6 28
M.V.T3.15 Tuff 7 10 9 1500 17 0.75 | 1700 10 0.75 | 2.1 | 31040 14 14 21
M.V.T8.22 Tuff 6 10 11 900 18 0.75 750 10 0.75 1 6710 13 13 13

M.G.02 Lava 37.32 | 16.32 | 22.6 | 1300 5.3 4.04 750 8.7 | 346 | 0.75 | 1158 | 239 | 23.96 | 52.14

Sample Rock Dy Eu Sr Fe Ga Gd Hf Ag As Ba Be §i Ca Cd

M.G.21 -II:Z\?E 5 1 3 45000 19 3 6 0.75 | 11 | 693 2 0.75 | 52000 0.5

M.G.06 Lava 0.75 | 0.75 | 0.75 | 28000 11 2.8 3.2 0.75 5 617 1 0.75 | 38000 | 0.075
M.V.T1.19 Tuff 0.75 | 0.75 | 0.75 | 20000 9 23 24 0.75 5 668 11 0.75 | 15000 | 0.075
M.V.T8.21 Tuff 0.75 | 0.75 | 0.75 | 15000 7 1.7 1.6 3 8 718 11 0.75 | 4000 | 0.075
M.V.T3.15 Tuff 0.75 | 0.75 | 0.75 | 27000 11 2.3 1.8 4 8 367 1.6 0.75 | 3000 | 0.075
M.V.T8.22 Tuff 0.75 0.75 | 0.75 | 22000 10 2.2 11 8 6 580 0.8 0.75 16 0.075

M.G.02 Lava 3.17 1.01 | 2.01 | 42000 6.1 3.59 6.75 0.75 | 6.16 | 202. 0.4 0.75 | 74500 | 0.075
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o)y LS 53 (T16 9 TLT) ConndS digod (59, 1 25,0 SVl (5090 59,500 Slalllas s Jyor —Viuwgn

L “‘1"‘) Iypo.  Origin - Te(c) Imic(C) Wt %NaCl Thv-1(C) Shape Degrce OFfill  Density (gfem)  Host minerals
1 5 -0.3 0.88 129 0,996
2 7 45 7.17 85 1018
3 10 -4 6.45 90 1.010
4 18 48 7.59 112 1003
5 6 41 6.59 146 0.960
6 6 51 8.68 130 Jd o Loy Lids 0.997
6 56 8.68 119 sebliges e 1.005
7 ~ Negative crystal 1018
8§ 22 4.3 7.17 85 Sy e saslis :
0.987 Calcite
9 10 L+V  Primary -21 A3 717 129 0.85to 0.9
10 12 4.1 6.59 115 0.994
1110 15 257 112 0.970
12 B -5 7.86 110 1.006
13 45 717 145 0.074
14 s -4 6.45 143 0.971
15 10 -4 6.45 104 1.001
16 7 -3 7.87 133 0.989
17 15 -4 6.45 100 1.003
18 6 4.5 717 136 0.982
1910 -5 7.86 108 1.008
20 8 -4.8 7.59 109 1.005
21 -4.5 7.17 134 0.983

Point.No 1/1 2/1 3/1 4/1 5/1 6/1
SI 0 0 0 5/16 1/63 0/47
S 21/22 20/6 33/43 5/32 7/98 20/53
Ti 0 0 0 0 0 0
Mn 0 0 0 0 0 0
Fe 0/04 0/15 0/12 0/16 0/09 17
Ni 0 0 0/12 0 0 0
Cu 79/03 79/28 65/76 29/81 32/33 77/85
Zn 0 0/1 0 0 0 0
Ag 0/51 0.38 0 0 0 0
Cd 0 0 0 0 0 0
Au 0 0 0 0 0 0
Total 100/8 100/52 99/43 40/45 42/03 100/56
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Abstract

Parsian Copper deposit located in Semnan Province, 140 Km Southwest of shahrood and
part of a Torud - Chah shirin volcanic- sedimentary belt that has facies in the northern edge
Structural- sedimentary zones of Central Iran.Field and petrographical studies, deposit area,
consist of Pyroclastic Rocks (Crystal Tuff, Lithic Tuff, breccia Tuff, Agglomerate Tuff)
and contains less includes Basaltic trachy andesite Lava that indicate middle- upper Eocene
and Conglomerate. The rock are high-K, calc- alkaline in nature and are formed a magmatic
arc setting in a subduction zone. Mineralization in Parsian area occurred as veins along the
fault planes in a Pyroclastic and Lava units. Fractures resulting from operation of faults in
the rocks of the region have created a favorable location for the influence of solution and it
Is considered as the main controller of mineralization. According to the field observation
and mineralogical studies, the mineralization in the region was carried out in two stages:
hypogen (pyrite, chalcopyrite and chalcocite) and supergene (malachite, covellite and
chrysocolla). The most important Alterations including: argillic, sericitic, carbonatic,
chloritic, silisic and iron oxide. the most textures observed in the occurrence of
mineralization include vein-veinlets, open space filling, replacement, Radial and
disseminated.In chondrite and primitive mantle normalizing diagrams they have significant
enrichment in LREE (k and pb) and HFSE (Nb and Ti) witch related to the subduction
zone and crust company is in magmatic processes. Geochemical studies indicate that
copper has only relative correlation with silver. Since silver has not founded as an
independed crystalline phase. Fluid inclusion data shows in the temperature range from 85
to 146 °C and salinity between 0.88 and 8.68 Wt% NaCl and minimum depth of 150 m.
Most of thee studied fluid inclusions are from liquid rich two phases (L +V) type. On the
base of a formentioned evidences, the principle deposition mechanism of ore minerals
was mixing of two meteoric and magmatic fluids. Finally, regarding our research the
petrography, struactural control of mineralization, alteration type and its extention, simple
mineralogy, geochemical, fluid inclusion properties of the study area and comparion with
similar epithermal deposits indicate that the Parsian vein system is formed in a low-

sulfidation epithermal environment.
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