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EO m, v, c: Buff marl, conglomerate and megaporphyritic andesite
ap: porphyritic and esite
EO m, c: Green to buff marl, conglomeraie, sandstone, shale and tuff
. t: Green and light buff tuff and bentonite
m, g, t: Buff to green marl, gypsum and tuff
E an: Brown micro porphyritice andesite
E ¢, v: Conglomerate, volcanic rocks (Andesite), agglomerate and sandstone
Sit: Siliceous tuff
E v, t: Brecciated andesitic lava with related tuff, red to dark brown volcanic brecci
A, t: Light buff and white altered tuff (bentonite)
E dt: White to blue dacitic crystal tuff and tuff breccia
E vbr,t: Volcanic breccia, conglo merate, tuff and sandstone
m: Lighte green gypsiferous marl, sandston and conglomerate
E ap: Brown mega porphyritic andesitic lava that vesiculars are filled by calcite zeolile opal and malac
ts, tsh: Tuffaceaus sandstone and red shale
E vbr, ag, v, c: Volcanic breccia, aglomerate, volcanic rocks and conglomerate
El: imestone, marly-limestone and cream to orange marl
E da: Light brown and green dacite, dacitic andesite and quarze andesite
Em,t, I: Tuffaceous marl and shale, cream tuff, tuffaceous limestone, gypum, red and green marl and conglomerate
E rm:Red and brown marl
E ¢, 5, m, t: Conglomerate sandstone, andesitic tuff, marl and volcanic rocks
E s, sh, ¢: Alternation of thin bedded, tuffeceaus shale, sandstone and canglomerate

KU shl: Altemation of green shale. Limestone, sandy limestone and calcareaus sandstone
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Epithermal Types High sulfidation Intermediate Low sulfidation
sulfidation
Magma Types Oxidized magma | Feduced magma _ Subalkaline Allealine
magma magma
Eey proximal CQuartz-
alteration alunitz/APS Quartz- Sericite; adularia Illite/smectite- | Fozcoelts-
minerals quartz- ahmite APS; generally adularia illite-
pyrophyllite quartz-dickate at URCOmMon adularia
dickite at depth depth
Genetically Mainly andesite to Ehyodacite Principally Basalt to Aldkeali
related voleanic rhyodacite andesite to thyolite bazalt o
rocks thyodacite but trachyte
locally rhyolite
Sulfide 10-90 vol % 3-20 vel % Typically <1- | 2-10 wvol
ahmdance 2vol % Yo
Eey sulfide Enargite, luzonite, Acanthite, Sphalerite, galena Minor o very minor
zpecies famatinite covellite stibnite tetrahedrite- arsenopnTite + pyrrhotite;
tennantits, minor sphalerite, galena,
chaleopyrite tetrahedrite tennantite,
chalcopryrite
Main metals Au-Ap Cu, As-Sb Ag Sb Sn | As-Au Fn Pb Cu Au=+ Ag
Zn, Ph, Bi, W, Mb,
Minor metals Sn, Hg Bi, W Mo, As 5b Zn_ Pb, Cu, Mo, As Sb Hg
Carbonate, Quartz, Carbonate,
(Gangue - - ) Barite, Carbonate, fluorite
B Carbonate, Quartz, Barite manganiferous fluerit Fluorits
zilicates
Type example El Indio, Chile, Potozi, Bolivia, Baguio, Midas, Emperor,
Yanacocha, Peru | Fresnillo Mexico Philippines Mevada Fiji
APS = alwminum-phosphate-zulfate minerals
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Aabstract

Chahshirin copper deposit is located in the northern margin of the structural-sedimentary
zone of Central Iran below the Sabzevar zone and the western part of the Troud Chahshirin
volcanic-sedimentary belt. This area is located 110 km south of Damghan city in Semnan
province. The volcanic rocks of the area include andesite, basalt and pyroclastic rocks
such as lithic tuff and agglomerates of Eocene age. Alteration zones observed in this area
include carbonate, silica, argillite, sericite and iron oxide alterations. Field observations
and mineralography studies reveal that the mineralization in the Chah shirin area often oc-
curred as vein- veinlet, disseminated, open space filling and exolution occurred in the host
rocks of andesite, basaltic and tuffs.Effective factors controlling mineralization in the area
joints, gaps and faults with northeast- southwest trend. The minerals forming Chahshirin
copper deposit occurred in three stages: hypogene (bornite, chalcopyrite), reductive su-
pergene (chalcocite, Covellite, digenite) and oxide supergene (malachite, azurite, Oxide
and hydroxide iron). The tailings of the study area are quartz and calcite. Based on geo-
chemical data, the volcanic rocks in the area have calc-alkaline nature in terms of chemical
composition and in terms of tectonomagmatic is related to subduction zone.The volcanic
rocks of the area show a normal enrichment of small LILE elements such as Rb, K de-
pletion of larg HFSE elements such as Nb and Ti according to the normalizing diagrms
relative to the chondrite and primary mantle, which is characteristic of magmas. Derived
from the mantle in the subduction zone. Geochemical studies indicate that copper has only
relative correlation with silver. Since silver has not founded as an indepnded crystalline
phase. The results of fluid inclusion studies on the calcite, frequency homogeneous tem-
perature averaging between 100 and 110 ° C and salinity with an average of 8 by weight
equivalent to Nacl and due to the lack of evidence, boiling shows a depth of more than 150
meters. This system was related to evolution of mineralizing hydrothermal fluids and their
mixing with cold and low salinity meteoric waters causing in element and mineralogical
zonations. Therefore, according to the studies of lithology, alteration, mineralogy, geo-
chemistry and fluids inclusion, it can be concluded that mineralization at Chahshirin dis-
trict has characteristics of an individual mineralization system. This system is related to
evolution of hydrothermal fluid mineralization resulted in vein-veintle Cu mineralization.

Keywords: Mineralogy, Geochemistry, Copper, Epithermal Vein, Chahshirin
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