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Fig. 1. Location and name of Pb-Zn deposits at Irankuh-Ahangran Belt
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Table 1. Coordination of Pb-Zn deposits at Irankuh-Ahangran Belt

Name latitude longitude
Anjireh-Vejin 32.729270° 51.160429°
Emarat 33.854223° 49.614914°
Irankuh 32.513733° 51.603877°
Lakan 33.705565° 49.719107°
Darreh-e-Noghreh 33.525165° 50.235944°
Chuga Sokhteh 33.121096° 50.632921°
Ahangaran 34.068464° 49.369793°
Hossein Abad 33.635369° 49.846084°
God-e-Zendan 31.997603° 50.997370°
Sharif Abad 32.099382° 51.216248°
Ab Bag-e- karuieh 31.767352° 51.802283°
Sadeq Abad 32.648611° 50.833889°
Ab Bideh 32.766667° 51.875°
Laybid 33.433333° 50.7°
Bagher Abad 32.283333° 51.266667°
Mabhallat 33.45° 51.066667°
Darreh Bid 33.116667° 50.366667°
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Fig. 2. Main thrust fault, which is thrusted Jurassic metamorphed shale on the Cretaceous dolostone, with

mineralization around it (Gushfill open pit in Irankuh mine).
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Fig. 3. Geological- Mineralization map of Ahangaran (modified after Momenzadeh et al., 1979)
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Fig. 4. Rock units of Hosseinabad Pb-Zn deposit, A: outcrops of Cretaceous limestone (K;) on Shemshak low
metamorphed Jurassic rocks (Jms), B: view of oxidized zone (pit-2), red conglomerate with angular deformation on
Jurassic metamorphic rocks (Jms), and C: view of south wall of thrust fault in Sulfidic zone (pit-1), Cretaceous yellow

shale (K) with deformation on Jurassic unit (Jis).
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Fig. 5. A: Minor outcrop of lower Cretaceous red conglomerate on metamorphed Shemshak formation, which is host
rock of Pb-Zn mineralization, B: Quartz, siderite, galena, and pyrite vein-veinlets, which are oxidized, and C: Quartz-
pyrite vein, which are concordant with host rock, is altered country rocks.
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Fig. 6. A: View of mineralization vein-veinlets are cross-cutted bedding of metamorphed shale in Hosseinabad, and B:
Close up photograph of veins-veinlets that contain quartz, carbonate and sulfides (Mahmoodi et al., 2018)
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Dispersion of metals
from the brine pool

Brine Pool

Tonnage of
ore in Mt Grade
(reserves and —_—
Country Deposit past production) Cu% Pb% Zn% By-products Age
Australia Broken Hill 180 0.2 11.3 98 Agl75gt! Lower to Middle Prot
MCcArthur River 237 0.2 4.1 9.2 Ag4lgt! Middle Proterozoic
Mount Isa 88.6 0.06 7.1 6.1 Agl60gt~! Middle Proterozoic
Canada Howard’s Pass 100 - 1.5 6.0 — Silurian
Sullivan 160 — 6.6 59 Agé68gt! Middle Proterozoic
Sn, Cd, Cu, Au
Germany Meggen 60 0.2 1.3 10.0 Baryte Devonian
Rammelsberg 30 1.0 9.0 19.0 Aglo3gt™! Devonian
Baryte
Ireland Navan 70 — 26 101 — Carboniferous
Silvermines 18.4 — 2.8 74 Ag2lgt! Carboniferous
Baryte
Tynagh 12.3 04 4.9 45 Agssgt! Carboniferous
RSA Gamsberg 93.5 — 0.6 7.4 — ‘Middle Proterozoic

Cyprus> L

SEDX deposits

VMS

oS la)lils sla Sy a0V JSb
Fig. 7. Simplified characteristics of Sedex deposits
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Fig. 8. Lithological classification for VMS deposits by Barrie and Hannington (1999), with "high sulfidation" type an
added subtype to the bimodal-felsic group
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Fig. 9. Distal porphyry of Pb-Zn deposits are formed as vein or skarn type mineralization.
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Introduction

Mississippi  Valley-Type (MVT) deposits are
epigenetic zinc and lead deposits with minor
copper hosted by dolostone, limestone, and locally
sandstone in platform carbonate sequences
inboard of major orogenic belts (Leach and
Sangster, 1993; Leach et al., 2010).

The Irankuh-Ahangaran Belt, which is the most
important Pb-Zn mineralized zone of Iran, is
situated within the Sanandaj-Sirjan tectonic zone.
This belt is 400 km in length and 100 km in width.
Three deposits including Irankuh mininig district,
Ahangaran and Hosseinabad deposits were
studied in this article (Fig. 1).

The aim of this research is study of thermal
gradient of subducted slab and age of formation of
Pb-Zn deposits at Irankuh-Ahangaran belt, which
is contrary information has been published so far
on the type and their formation. Also, chemistry
of ore-fluid in MVT deposits and impact of
dolomitic and shale host rock on paragenesis,
alteration, style, reserves and grade of deposits
were discussed.These parameters will certainly be
useful for exploration of the hidden MVT type
deposits in the Irankou-Ahangan belt.

Result and Discussion
The Irankuh mineralization is hosted by
Cretaceous dolostone and minor Jurassic shale

rocks as epigenetic. The constructive thrust fault,
which has been cut the Jurassic and Cretaceous
host rocks, has played a major role in the rising of
fluid and  formation of  mineralization.
Mineralization is occurred as replacement and
open space filling (fault breccia, veinlets and
cavity of rock) in dolostone and breccia, veinlet
and open space filling in shale host rock. The
mineral assembelages are Fe-rich sphalerite, Fe-
and Mn-rich dolomite, ankrite, galena, minor
pyrite, bituminous, calcite + quartz + barite within
carbonate host rocks, whereas quartz, pyrite, Fe-
rich sphalerite, galena, minor chalcopyrite, low
Fe-dolomite, bituminous, + barite + calcite are
important primary minerals at clastic hos rocks
(Karimpour et al., 2018).

The Ahangaran deposit is very similar to Irankuh
in host rock, alteration, paragenesis, and form of
mineralization. Thrust fault has a constructive role
for occurrence of mineralization and later
destructive strike slip and normal faults have
caused the displacement and destruction of
mineralization.

The Hosseinabad deposit is hosted by Jurassic
shale, siltstone, and sandstone rocks as vein-
veinlets, breccia and open space filling with
structural ~ control.  Alteratin  consists  of
silicification, chlorite, bituminous, and minor
siderite, dolomite and ankerite similar to
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mineralization hosted by shale in Irankuh district.
The mineral assemblages are galena, Fe-rich
sphalerite, pyrite, chalcopyrite and minor
phyrotite. Due to the lack of a proper dolostone
unit in the Husseinabad deposit, mineralization is
concentrated in particular areas with low-grade
and low-reserves.

Based on lithology, alteration, mineralization
style, structural control by thrust faults, mineral
paragenesis, and comparison with differnet types
of Pb-Zn deposits, all deposits of Irankuh-
Ahangaran belt are MVT-type. Deep-seated thrust
faults formed during the early stages of
subduction (~ 70 to 75 Ma), and played an
important role in the upward migration of
hydrothermal fluids from the basement to shallow
depths. The geochronology of pyrite in Irankuh
district based on Re-Os method indicate age of
Irankuh Pb-Zn mineralization is 66.5 + 1.6 Ma
(Liu et al., 2019). Since the thrust faults have been
cut the Jurassic to Upper Cretaceous rocks, and
according to the absoulte age determined in
Irankuh, the mineralization of this belt have been
formed in the age range of 66 to 56 million years
ago, mainly in the Paleocene (Fig. 15).

Karimpour and Sadeghi (2018) suggested the
hydrothermal  fluid  originated from the
dehydration of a hot and young oceanic subducted
slab, which liberated Pb, Zn, and other metals, and
may have removed metals from rocks and organic
material of the continental crust. More than 90%
of all the water within the oceanic slab was
released in the depth zone of the forearc region
(depth of 30 to 50 km) (Karimpour and Sadeghi,
2018). In the depth zone, Mg-rich silicate
minerals (such as antigorite, hornblende, chlorite,
talc) have broken and the produced fluid is rich in
Mg and Fe (Fig. 17).

The ore-fluid of MVT deposits is Si-poor and Fe-
and Mg- rich. Such fluid is mineralized on the
hosts of the dolstone (Irankuh and Ahangaran) or
Shale-Siltstone (Hossein Abad, and part of

Irankuh and Ahangaran). There are significant
differences in the type of paragenesis, alteration,
shape, dimensions, reserves and grade in the
deposits of this belt, which is controlled by the
host rock type.

Based on all lithological evidence, alteration,
shape of mineralization, existence of thrust faults,
mineral paragenesis and specific geological and
geographic location, it can be used to exploration
of the hidden MVT deposits in this belt.
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