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Fig. 1. A: General tectonic map of Iran (modified after Stocklin, 1968; Alavi et al., 1997) and location of Tarz mining
district in Tabas-Posht-e-Badam Metallogenic Belt, and B: Geographical map showing access roads to the Tarz deposit
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Fig. 2. Geologic map of Tarz mining district (Hukeride et al., 1962; Amiri, 2007)
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Fig. 3. Generalized lithostratigraphic column and location of their ore bearing horizons of A: Tabas block (Rajabi et al.,

2013), and B: Kuhbanan-Bahabad area (Amiri, 2017)
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Fig. 4. Photomicrographs of ore minerals in the Tarz deposit. A: Sphalerite replacing dolomite, B: Inclusions of
sphalerite in galena, and C: Inclusions of sphalerite and dolomite in galena. Abbreviations of minerals from Whitney
and Evans (2010) (Sp: sphalerite, Gn: galena, Dol: dolomite).
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Fig. 5. Microscope reflected light photographs of ore minerals in the Tarz deposit. A: Pyrite (generation 1) and
chalcopyrite replaced in dolostone, veinlet of pyrite (generation 2), and B: Chalcopyrite and sphalerite replaced in
carbonate rock. Abbreviations of minerals from Whitney and Evans (2010) (Sp: sphalerite, Cal: calcite, Dol: dolomite,
Ccp: chalcopyrite, Qz: quartz, Py: pyrite)
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Fig. 6. A and B: Microscope reflected light photographs of chalcopyrite replaced by covellite, and C: Hand specimen
photograph of smithsonite in the Tarz deposit. Abbreviations of minerals from Whitney and Evans (2010) (Sp:

sphalerite, Gn: galena, Cv: covellite).
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Fig. 7. Mineral paragenesis of the Tarz Pb—Zn deposit. Abbreviations of minerals from Whitney and Evans (2010) (Cal:

calcite, Dol: dolomite).
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Table 1. Major and trace element contents of samples from the Tarz deposit (S.N=Sample number)

S.N Ag As Ca Cd Cu Fe Mg Pb S Sb Si Zn
) ppm  ppm % ppm  ppm % ppm % % ppm % %
1 479  26.8 1 1407.5 496  0.17 0.5399 1523 1517 783  0.03 2637
2 64.5 76 0.3 9493 597  0.18 0.0561 2985 20.61 914 013 37.18
3 8.1 0.1 2145 1769 20 0.2 11.97 12772 0923 0.5 042 132
4 221 02 213 49 1732 40.53 1.0642 0.3834 4239 11.1  0.04 1.75
5 7.7 04 2145 1377 17 021 1197 13941 0875 0.5 042 132
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Table 2. Summary of thermometric data of primary fluid inclusions of the Tarz deposit.(Th: temperature of
homogenization, Tmce): temperature of final ice melting, L: liquid, V: vapor)

Sample Fluid Number of o S - o

No. inclusion type  measurement Th (°C) Tm(ce) (°C) Salinity (wt.% NaCl eq.)

T-31 L+V 15 85 t0180 -14.2t0-16.6 18 t0 19.92

T-32 L+V 12 88 to 187 -14.3 to -20 18.04 to 22.38

T-33 L+V 15 98 to 196 -16.2 t0 -20.2 19.6 to 22.5
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Table 3. Comparison between the Tarz, SEDEX, MVT and Irish-type Zn—Pb deposits. Abbreviations of minerals from
Whitney and Evans (2010) (Py: pyrite, Sp: sphalerite, Dol: dolomite, Cal: calcite, Ccp: Chalcopyrite, Gn: galena, Po:
pyrrhotite, Qz: quartz, Tr: tremolite, Apy: arsenopyrite, Brt: barite, Fl: fluorite, Ttr: tetrahedrite, Tnt: Tennantite, Mrc:

marcasite, Mag: magnetite, Ms: Muscovite, Chl: chlorite).

SEDEX

MVT

Irish-type (MVT
subtype)

Deposit type Tarz
Passi .
Tectonic assive margin and
. extensional
setting .
environment
Carbonate-dominated:
Host rock dolostone and

Ore mineral

limestone

Abundant Sp, Gn, and
Py, Trace Ccp

Passive margins and
continental rift-sag
basins

Clastic-dominated:
variety of host rocks:
shale, carbonate,
coarse clastics

Py, Po, Sp, Gn, Ccp,
trace Apy, Mag and

Ttr
Metallogenesis Epigenetic Syngenetic
Gflngue Cal, Dol and minor Qz  Qz, Cal, Brt, Chl, Ms
mineral
Dolomitization, Sllllele.jdth'n,
. . tourmalinization,
. carbonation,minor L
Alteration o . sericitization,
silicification S
chloritization
Vein filling, . .
Mineralizing Replacement of Typlcal' fine-grained,
laminated and
type carbonate rocks and .
stratiform
open-space fill
0
1810 22.5 wt%NaCl 101030 wt.% NaCl
. eqv., 120 to 200°C
Fluid eqv.,
inclusi 85 t0 196°C and concentrated
inclusions o around 225 °C
References .
This study (Leach et al., 2005)

Passive margin
environments and
commonly related to
extensional domains

Carbonate-dominated:
dolostone and
limestone, rarely in
sandstone

Sp, Gn, Py and Mrc

Epigenetic

Dol, Cal, minor Brt and
rare Fl

Dolomitization, host-

rock dissolution,and
brecciation

Replacement of

carbonate rocks and to a

lesser extent, open-
space fill

10 to 35 wt.% NaCl

eqv., 50 °C to about 250

°C

(Leach et al., 2005)

Passive margin
environments and
extensional domain

Carbonate-
dominated: carbonate
rocks

Abundant Sp, Gn and
Py, less Mrc, minor
Ccp and Tnt

Epigenetic

Dol, Brt, Cal and
minor Qz

Dolomitization,
carbonation

A variety of massive,
disseminated,breccia-
and vein filling

4 to 31 wt.% NaCl
eqv., 70 to 280 °C,
some of them even
concentrated around
280 °C
(Wilkinson et al.,
2005)
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Introduction

More than 300 sediment-hosted Zn—Pb deposits
and occurrences have been recognized in Iran
(Rajabi et al., 2013). Most of these deposits are
concentrated in the Central Alborz, Tabas-Posht-
e-Badam, Malayer-Esfahan and Yazd-Anarak
metallogenic belts (Rajabi et al., 2012). Several
Pb—Zn deposits and occurrences such as Tarz,
Tappeh-Sorkh, Deh-Askar, Abheydar, Gicherkuh,
Ahmadabad (BonehAnar), Gujer, Karvangah,
Tajkuh, Magasou and Gavar (Javar) occur in
Kuhbanan-Bahabad area in the Central Iran zone.
The Tarz deposit is situated about 15 km east of
the Kuhbanan city in the Tabas-Posht ¢ Badam
metallogenic belt.

The aims of this study are to investigate ore and
host rock petrography, geochemical investigations
of ore samples, fluid inclusions in coexisting
transparent gangue minerals (calcite) and
Microthermometric analysis of fluid inclusions in
the various paragenetic stages present in the Tarz
deposit. These studies have led to a genetic model
of the Tarz deposit.

Materials and methods

Ore samples were collected from both mining
tunnels and surface outcrops of mineralization.
Detailed petrographic studies were conducted on
hand specimens, thin and polish sections using
reflected and transmitted light microscope.
Representative samples were analyzed by using
inductively coupled plasma emission spectrometry
(ICP-ES) for major and minor elements at the Zar
Azma Company in Tehran, following acid

digestion.  Calcite  samples of  different
mineralization stages were collected from all
major orebodies and were prepared as doubly
polished sections. Microthermometric
measurements were carried out on a Linkam
THMSG600 Heating—Freezing stage in Fluid
Inclusion, with a German Zeiss microscope.

Results

The primary Zn—Pb sulfide mineralization in the
Tarz mine occurs as vein-type and open-space
filling, consisting mainly of sphalerite and galena
with minor amounts of pyrite and trace
chalcopyrite. Wall-rock alteration in the Tarz
deposit is also simple and consists of
dolomitization and minor silicification. Within the
sulfide ore zones, structures consist of massive
and vein types and textures consist of anhedral to
euhedral granular and open space fillings. Pyrite
has cubic form. Calcite occurs as patches in width.
In vein ores, sphalerite is also fine-to coarse-
grained with anhedral to euhedral. Galena fills
vein and fracture. Calcite crystal is an important
host mineral among the two hypogene stages.
Microthermometric measurements from the Tarz
deposit show that ore minerals were deposited at
low-temperature  (85-196°C), with moderate
salinities (18-22.5 wt.% NaCl). The Tarz Zn-Pb
deposit has many similarities with the most
important characteristics of  the Mississippi
Valley-type (MVT) deposits (characteristics such
as tectonic setting, faults and fractures, the
epigenetic  nature of  mineralization, ore
structureand texture, the host rocks, wall-rock
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alteration and homogenization temperature of
fluid inclusions).

Discussion

The Tarz Zn—Pb deposit is a stratabound,
epigenetic hosted in Upper Permian-Lower
Triassic (Rajabi et al., 2013) thick sequence of
carbonate rocks (dolomitic limestone). Ore
mineralogy of the Tarz deposit is relatively
simple. The principal economic ore minerals are
galena and sphalerite. Other minor minerals
include pyrite with trace chalcopyrite. The gangue
minerals are mainly dolomite, calcite and minor
quartz. Textural evidence shows that the ore
minerals have been mostly replaced by carbonate
host rocks. Smithsonite and hydrozincite,
malachite, hematite, goethite and covellite are
secondary minerals that have developed from the
primary hypogene Zn—(Fe-Pb) sulfides through
weathering. Gossan coexists with Pb—Zn sulfide
ores and is usually located in the upper levels of
the sulfide ores. This ore body is strata-bound and
occurs along the fault. Based on crosscutting,
overgrowth and replacement relationships, the
paragenetic sequence of the Tarz deposit is
shown. Calcite and dolomite constitute the
carbonate matrix of the ore.

Microthermometric measurements were
performed on the primary two-phase (L-V) (the
ratio of gas to liquid is 2-20%) inclusions larger
than 5 pm in diameter that are interpreted as
representing the fluids present at the time of
hydrothermal mineral growth. The type of

inclusions in Calcite is two-phase, liquid-rich that
homogenize into a liquid state upon heating. Fluid
inclusion shapes are elliptical, rod-shaped, round,
or irregular. Homogenization temperatures (Th)
values range from 85 to 196°C. The final ice
melting temperatures (Tmice) values range from -
14.2 to -20.2°C. Salinities of aqueous inclusions
were calculated using Bodnar’s (1993) for the
NaCl-H,O system and yielded 18-22.5
wt.%NaCl.
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