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Py

Stages Pre

Main mineralization

Minerals mineralization

Sub-stage | | Sub-stagell

Supergene

Sulfides

Pyrite
Galena
Chalcopyrite
Sphalerite
Sulfosalts

Gangue

Quartz
Calcite
Dolomite
Barite
Gypsum
Aragonite

Hematite
Hemimorphite
Smithsonite
Malachite
Goethite
Cerussite

Alteration| Non-sulfides

Dolomitization
Silicification
Chloritization

B Strong == ntermediate

Weak ---- Local occurrence

Cl sl 3 odins 0Lt b glast Caalied) o) Ko HLlS s ol5alS sl ol 5 oS3l g -F IS

03, LS 55 Ol O h3 ol 5 albl 61 ST (Sla 1S 51 0501008 Gl 95l oS 5 ) Jadr

Sample | neralirock % Com | 0 | 3O 100000, " ¥Ceon 10000, .. ¥ Oy
no. (%o) (%o0) (%0)* (%o0) (%o)
Cal-01 Calcite I 2.3 -16.3 +14.6 -0.4 2.7 +11.3 +3.3
Cal-02 Calcite I -1.4 -16.5 +14.4 -0.4 -1.8 +11.3 +3.1
Cal-03 Calcite I -0.8 -18.0 +12.9 -0.4 -1.2 +11.3 +1.5
Cal-04 Calcite I -0.7 -16.4 +14.5 -0.4 -1.1 +11.3 +3.2
Cal-05 Calcite I -3.2 -16.7 +14.2 -0.4 -3.6 +11.3 +2.9
Ca2-11 Calcite II 272 -16.3 +14.6 -0.4 -7.6 +11.3 +3.3
Ca2-12 Calcite 11 -5.6 -17.2 +13.7 -0.4 -6.0 +11.3 +2.4
Ca2-13 Calcite II -7.3 -16.4 +14.5 -0.4 =17 +11.3 +3.2
Ca2-14 Calcite 11 -6.1 -14.5 +16.4 -0.4 -6.5 +11.3 +5.0
Ca2-15 Calcite IT -4.4 -15.1 +15.9 -0.4 -4.8 +11.3 +4.5
DL-16 Dolostone -2.6 -6.7 +233 | e e e e
DL-17 Dolostone -0.5 -6.6 +234 | e e e e
DL-18 Dolostone -3.2 -5.7 +243 | e e e e
DL-19 Dolostone +2.9 -1.4 +286 | | = e -
DL-20 Dolostone +1.5 -1.2 +288 | e e e e
DL-21 Dolostone +1.0 -2.3 +27.7 | | = e -
DL-22 Dolostone +1.8 -6.9 +23.1 | | e e -
DL-23 Dolostone +0.9 -7.4 +226 | | e e e
Error: £0.2% (20) for 8°C and +1%o (20)for 8"0; T: 170 °C; A: §"0g 0, = 103091 (370,,,) + 30.91 (Friedman and O'Neil, 1977); B: 100010, . = 24612 +

7.663 x 10° /(T +273.15) — 2.988 x 10° /(T + 273.15)* (Bottinga 1968); C: 1000Ino,

AWY=VIF (Y)Y N gee B3 f)l;

(calcite-fluid)

=278 x 10° /(T +273.15)* - 3.39 (O’Neil et al. 1969).
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Abstract

Study of carbon-oxygen isotopic variations in the gangue carbonate minerals and related host rocks has an important role in identifying
carbonate hosted lead and zinc deposits and its mechanism of sulfide ore formation. In this study, a carbon-oxygen isotopic covariation in the
composition of hydrothermal calcite and related dolostone host rock of the Changarzeh Pb+Ag deposit in south of Natanz has been investigated.
The yellow color dolostone unit attributed to the Shotori Formation with the Middle Triassic age is the main host of sulfide mineralization
which deposited on the shale horizon attributed to the Sorkh-Kuh Formation. Galena, sphalerite, pyrite and silver-bearing sulfosalts are the
most important sulfide ore minerals in the area, which were formed accompanied with the first (Cal-1) and second (Cal-2) generation calcites.
Based on the results of carbon-oxygen isotope data, 8"*C and §'*0O values in Cal-1 varies from -3.2 to -0.7 %o and 12.9 to 14.6 %o, respectively;
and "C and 8"0 values in Cal-2varies from -7.3 to -4.4 %o and 13.7 to 16.4 %, respectively. The carbon-oxygen isotopic composition in the
dolostone host rock with compared to calcites has a higher §'°C content (varies between -3.2 to 2.9 %o) and a wider §'*O range (varies between
22.6 to 28.8 %0).We findings declare that, the composition of carbonate minerals and related host rock in the Changarzeh deposit is provided
from13C-rich marine carbonates and the source of oxygen is a combination of depleted '30 waters (lower shale horizon) andenriched 'O
limestone (dolostone host rock). Also, according to the evidence, CO, degassing and fluid/rock interaction processes are the most important
factors in the deposition of calcite gangue in the Changarzeh deposit, where the carbon species HCO,™ has played a major role in the transfer

of aqueous CO,.
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