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Fig. 1. A: Road map of KamarPosht mine, and B: Simplified geological map of central Alborz fluorite district

(modified 1:250000 scale geological map of Sari, (Vahdati Daneshmand and Saeidi, 1991)) and location of KamarPosht
and other fluorite mines in Elika formation in east of Mazandaran province
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Fig. 2. Local geological map of KamarPosht mine in Lamard anticline located in southeast of DoAb area
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Fig. 3. Morphology of ore bodies in mining zones of KamarPosht deposit, A: Image of mining zones in carbonate host

rock (HR.) which overlain by shale and marl beds. B and C: Carbonate host rock (HR.) which thrusted on coal-bearing

shale of Shemshak formation (late Triassic-early Jurassic) in mining zone 2, and D: localization of ore body adjacent to
shale beds which faulted and thrusted on carbonate host rock (HR.)
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Fig. 4. A: pyrite-bearing argillic tuff in contact with carbonate host rock in KamarPosht deposit, B: hand-specimen of
disseminated pyrite-bearing tuff, and C: microscopic image of tuff composed of opaque mineral, pyrite (Py.) and

chlorite (Chl.)
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Fig. 5. Mode occurrence of fluorite in mining zones of KamarPosht deposit, A: as open-space filling in dolomitic
limestone hostrock (DL.), B: as veins within limestone hostrock (HR.), and C: as breccia and open-space filling filling in

dolomitic limestone hostrock (Dl.)
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Fig. 6. Morphology andmode occurrence of barite (Bt.) ore bodies in mining zones of KamarPosht deposit, A: Dense
lensoid fabric of barite (Bt.) within limestone hostrock (HR.) adjacent to dolomitic limestone (Dl.), B: open-space
filling of barite along with galena in its rim (Gn.) within limestone hostrock, C: breccia fabric of barite mineralization in
dolomitic limestone hostrock (Dl.), and D: thick vein of barite within limestone hostrock
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Fig. 7. Rock composition of hostrock in KamarPosht mine based on colored thin sections, A: Micritic limestone

hostrock (Mc.) associated with thick veinlets of sparry calcite (Spt.), B: Pyrite-bearing micritic limestone which cut by
thin/thick veinlets of fluorite (FI.), C: Micritic limestone which brecciated by silica and fluorite veinlets, and D: Thick
vein of silica whithin dolomitic limestone hostrock containing disseminated mimeralization of fluorite
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Fig. 8. Mode occurrence of fluorite in main ores of KamarPosht mine, A: vein-veinlets of fluoritein limestone hostrock
which has been derived from thick veins, B: Continues andinterrupted of fluorite-calcite in dolomitic limestone
hostrock, C: Breccia fabric for fluorite ore containing fragments of micritic limestone hostrock (HR.) which cemented
by silica (Sc.) and fluorite (Fl.), and D: Breccia ore composed of dolomitic limestone hostrock fragments (HR.) which

cemented by silica (Sc.) and fluorite (FI.)
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Fig. 9. Disseminated fabric and texture for fluorite in ores from KamarPosht mine, A: Disseminated coarse-grained
fluorite which grown within vugs of silicified limestone hostrock, B: Microscopic image of ore which shown in A-
image, C: Medium-to-coarse-grained fluorite which seems that thin vein-veinlets of fluorite resulted from them in
dolomitic limestone hostrock, and D: Microscopic image ofore which shown in C-image
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Fig. 10. Replacement texture of fluorite which replaced calcite in ores of KamarPosht deposit (cross-nicol light), A:
Network texture for fluorite due to irregular replacement of calcite by fluorite, and B: Zoning texture due to
replacement of sparry calcite by fluorite which is formed a zoned coarse-grained fluorite
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Fig. 11. Fabric and texture of barite in KamarPosht mine, A: massive barite as open-space filling in dolomitic hostrock
with replacement rim by galena, B: Barites Radiated fabric for barite which intruded by galena veinlets, C: Zebra
texture of barite (Bt.) and dolomitic hostrock (DI.), and D: Replacement of anhydrite by barite (Bt.) with polysenthetic
twin.
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Fig. 12. Common fabrics and textures for mineralization of galena in KamarPosht mine, A: Breccia ore containing
fragments of dolomitic limestone hostrock which cemented by galena (Gn.), B:Breccia ore of dolomitic limestone
hostrock composed of thin veinlets of fluorite as the first-generation (Fl.a) in KamarPosht mine which cemented by the
late-generation of fluorite (FI.b), galena (Gn.) and barite (Bt.) in the form of thick veinlets, C: Intergrow of galena (Gn.)
and barite (Bt.) in open spaces within dolomitic limestone, D: Thick and dense vein of galena (Gn.) accompanyng with
barite (Bt.) and calcite (Cc.) which is associated with silicification (Sc.), E: Intergrow of cerussitized (Cs.) galena (Gn.)
and fluorite (FI.) in veinlets which intruded within dolomitic limestone hostrock (DlI.), and F: Weathering and oxidation
of galena (Gn.) tocerussite (Cs.)
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Fig. 13. Mode occurrence of calcite (Cc.) in KamarPosht mine, A: displacement of the first-generation of calcite veinlet
(Cc.) in matrix of micritic limestone hostrock (HR.) by silicic stylolite (Sc.), B:The second-generation of calcite veinlets
associated with fluorite (FI.) and galena (Gn.) in dolomitic limestone hostrock (DI.), C: Breccia ore (tecnonically)
dolomitic limestone hostrock (DI.) composed of dolomitic limestone hostrock (DI.) which is surrounded by pure sparry
calcite veinlets (Cc.), D: Hydrothermally breccia ore composed of silicified limestone and dolomitic limestone which is
surrounded by cements of thick and pure veinlet of sparry calcite (Cc.), E: Stained thin section of micritic limestone

hostrock which is composed of red (Fe-rich) and purple (Fe-poor) sparry calcites, and F: Fluorite-barite vein which
replaced sparry calcite.
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Mineralization stages
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Fig. 14. Paragenetic sequence for formation of textures and deposition of minerals in KamarPosht mine
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Basin evolution history of Alborz from middle to late Triaasic for
sedimentation of Elika and Shemshak formations

/| -Folding and faulting of foreland basin

Late Upper Triassic

Early-Middle Upper Triassic
S il level

Early Middle Triassic

Sea level

Ol asg> (lgieds op py Solg)

1 sediments due to Cimmerian orogen;

-Development of epigenetic structures
(e.g., faults, breccia, karsts) in contact with
carbonate hostrocks and Shemshak

| sediments;

-Strong localization of orebodies within
secondary structures and development of
epigenetic mineralization

-Sedimentation of mollase-type sediments
as Shemshak formation in a foreland basin
overlain Paland and Elika formations;
-Increasing burial depth and progress of
diagenesis process;

= -Development of diagenetic mineralization
4 via growth and conversion of primary

fabrics of mineralization

-Sedimentation of thin-beded of Tuff,
detrital and evaporitic units of Paland

-1 formation over Elika formation and basin

shallowing;

-Commencing of diagenesis process and
increasing burial depth;

-Formation of diagenetic mineralization
fabrics

-Late-stage sedimentaion of Elika
formation within extensional basin;
-Submarine felsic volcanism and
increasing concentration of ore-forming
elements in middle Triassic marine of
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Fig. 15. Proposed model for sedimentary basin evolution of Elika and Shemshak formations during middle Triassic-
Early Jurassic transition as host basin for fluorite mineralization in central Alborz
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Mineralization fabrics and
their evolution during-and-post stages of diagenesis
o= s Legend

Al = 4-5

Bt.=Barite
Ce.=Calcite
DI.=Dolomite
F1. =Fluorite @
Gn.=Galena s
HR. -Hostrock
Me. = Micrite
Sc. =Silica

Post-diagenetic
stage

Syn-diagenetic
stage
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Fig. 16. Conceptual model proposed for mineralization stages and their fabric-texturesin KamarPosht fluorite
mineduring-and-post-diagenesis process. B-1: Earl?/_dlager]etlc téxtures: B-1-1: Euhedral grain of disseminated fluorite
in vugs of micritic limestone which their re-crystalliztion is caused replacement of calcités in matrix, B-1-2: Euhedral
grain of disseminated fluorite in vugs of sparrific limestone which their re-crystalliztion is caused replacement of sparry
calcites in matrix, B-1-3: Zoning texture in disseminated coarse-grained fluofite due to re-crystallization which replaced
sparry calcites in matrix of limestone, B-1-4: Geodal growth of fluorite in limestone hostrock during diagenesis, B-2:
[extures related to middle stage of diagenesis: B-2-1: Vein-veinlets development of fluorite in matrix of micritic
limestone due to increasing fracturing and dissolution of host rock during progress of diagenesis, B-2-2: Growth of
rimary disseminated flugrite crystalstand generation of thiny vein-veinlets fluorites inmatrix of micritic limestone due
o redistribution diagenetic of fluorite with progress of diagénesis, B-2-3: Re-crystallization of zoned fluoritein matrix
of micritic_limestone, B-2-4; Re-crystallization of primary disseminated fluorites and development of replacement
texture replacing sparry calcites of matrix. B-3: Late diagénetic textures: B-3-1: Thick vein-veinlets of fluorite (as a
third-generation” of fludrite mineralization) which cut tiny veinlets of the second generation of fluoritesin matrix_of
micritic limestone, B-3-2: Development of thick vein-veinlets of fluorite in matrix of micritic limestone containing
primary disseminated fluorit, B-3-3: Complete replacement of limestone hostrock and Partlally replacement of rhombic
dolomite crystals in matrix by the third-generation of fluorites. B-4: Post-diagenetic textures: B-4-1: Development of
thick_ vein-veinlets for fluorite-galena associated with dolomitization alteration, B-4-2: Tectonically ore breccia of
fluorite associated with dolomitization alteration, B-4-3: Tectonically breccia ore of galena associated with silicification
alteration, B-4-4: Hydrothermally breccia ore cemented by calcite and fluorite, B-4-5: Zebra texture for barite in
dolomitic limestone host rock
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Introduction

Upper part of Elika Formation (middle Triassic)
in the central Alborz as one of the most important
fluorite districts in Iran is the host of some
carbonate rock-hosted fluorite deposits such as
Kamarposht, Pachi-Miana, Shashroodbar, Era
(Alirezaee, 1989; Gorjizad, 1996; Rastad and
Shariatmadar, 2001; Rajabi et al., 2013;
Vahabzadeh et al., 2013; Zabihitabar and Shafiei,
2015). One of the main active fluorite mines in the
central Alborz is Kamarposht which is located at
the southeast of DoAb in the Mazandaran
province. The Kamarposht mine has 75000 tons of
ores and mining there has begun in 2005. The
effects and evidences of underground mining in
the northern and southern parts of this mine
indicate high-grade and coarse-grained ore zones
which have fluorite, galena and barite. Until now,
basic economic geology studies in the
Kamarposht mine including mineralogy, fabric
and texture of mineralization for introducing a
new fluorite mine in Iran have not been carried
out. The present study is based on field
observations and macroscopic as well as
microscopic studies aimed at identification of
morphology and mode of occurrence of the ore
body, mineralogy and fabric of mineralization and
discussion of as well as presentation of a new
genetic model for the Kamarposht mine.

Materials and methods

For the present research study, field geology and
sampling were carried out to collect 100 samples
from various fluorite ore-types and carbonate host

rocks. The samples prepared for thin section
(n=55) and polished-thin sections (n=22).

Results

Field observations indicate that economic
mineable ore zones of the Kamarposht mine are
mainly hosted by dolomitic limestone and
silicified carbonate horizons of the Elika
Formation. The ore zones have fluorite, barite and
galena which are mainly located in fractured and
faulted zones as well as karstic cavities in the host
horizons. Coarse grain and euhedral fluorites with
various colors, significant presence of barite as
massive and vein, abundant galena and near
contact between mineralization zones in carbonate
host rocks (Elika Fm.) and pyrite-bearing
coalified shales (base of Shemshak Fm.?) as
faulted and/or interbedded are all distinctive
geological features for the Kamarposht mine.
Fluorite mainly occurs as interrupted, dense and
voluminous massive bodies with/without galena
which have occupied cavities and open spaces
between brecciated fragments of dolomitic
limestone relative to the form of disseminate
grains, veinlets and geode. Massive and
voluminous accumulations of barite in dissolution
and Kkarstic cavities and also as discordant veins
relative to the bedding of the host rock which
have been generated radial, breccias and zebra
structures in barite ores. Galena occurs as veinlets
and breccias with medium to coarse grain size
with/without fluorite in dolomitic and silicified
host rocks and also as vein-veinlets into and/or
rime of massive barites.
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Discussion

Based on field evidences and mode occurrence of
ore minerals and ore textures, mineralization in
the Kamaposht mine has occurred as syn-
diagenetic (primary) and post-
diagenetic/epigenetic (main) fabrics. Ores with
disseminate particles of ore minerals, stylolite,
geode and tiny veinlets fabrics have been
interpreted as primary textures that co-exist with
diagenesis of host rocks. These fabrics have been
formed under diagenetic processes such as
nucleation, re-crystalization and disolution of host
rocks by diagenetic phreatic reactions that have
caused increasing temperature-pressure due to
increasing depth of burial diagenesis (Force et al.,
1991; Fontbote and Gorzawski 1990; Rastad and
Shariatmadar, 2001; Haeri-Ardakani et al., 2013).
The main textures of mineralization in the
Kamarposht mine namely open-space filling
fabrics including veins and breccias fabrics with
replacement, network and zebra textures which
are associated with dolomitized and silicified host
rock have been caused by late and/or post-
diagenetic processes (Fontbote and Gorzawski
1990; Sangster, 1996; Leach et al., 2005). Change
and conversion of diagenetic mineralization
fabrics to epigenetic ones which is associated with
developing and increasing the intensity of fluorite-
barite-galena mineralization, is attributed to the
function of hydrothermal solutions/basianl brines
generated due to the main Cimerian orogeny
(Rajabi et al., 2013). The increasing dissolution of
host rock along with its dolomitization and
silicification were probably the main processes
responsible for epigenetic mineralization in the
Kamarposht mine. Finally, the present study
shows that the Kamarposht mine is a fluorite-rich
MVT deposit with poly-genetic origin.

References

Alirezaee, S., 1989. Contribution to stratigraphy
and mode of generation of F-Pb-Ba deposits in
Triassic of eastern Alborz. M.Sc. Thesis,
Tehran University, Tehran, Iran, 87 pp. (in
Persian with English abstract).

Fontbote, L. and Gorzawski, H., 1990. Genesis of
the Mississippi Valley-Type Zn-Pb Deposit of
San Vicente, Central Peru: Geologic and
Isotopic (Sr, O, C, S, Pb) Evidence. Economic
Geology, 85(7): 1402-1437

Force, E.R., Eidel, J.J. and Maynard, J.B., 1991.
Sedimentary and diagenetic mineral deposits:
A basin analysis approach to exploration.
Society of Economic Geologist Publication,
Reviews in Economic Geology 5 , USA, 217
Pp.

Gorjizad, H., 1996. Study on geology,
mineralogy, facies analysis and genesis of
Pachi Miana fluorite deposit. M.Sc. Thesis,
Tarbiat Modaress University, Tehran, Iran, 156
pp. (in Persian with English abstract)

Haeri-Ardakani, O., Al-Asem, 1., Coniglio,M. and
Samson, 1., 2013. Diagenetic evolution and
associated mineralization in Middle Devonian
carbonates, southwestern Ontario, Canada.
Bulletin of Canadian Petroleum Geology,
61(1): 41-58.

Leach, D., Sangster, D., Kelley, K., Large, R.,
Garven, G., Allen, C., Gutzmer, J. and Walters,
S., 2005. Sediment- hosted lead-zinc deposits:
a global perspective. In: J. Hedenquist, J.
Thompson, R. Goldfarb, and J. Richards,
(Editors), 100th Anniversary Volume of
Economic Geology, Society of Economic
Geologist Publication, USA, pp. 561-607.

Rajabi, A., Rastad, E. and Canet, C., 2013.
Metallogeny of Permian-Triassic carbonate-
hosted Zn-Pb and F deposits of Iran: A review
for future mineral exploration. Australian
Journal of Earth Sciences, 60(2): 197-216.

Rastad, E. and Shariatmadar, A., 2001.
Sheshroodbar fluorite deposits, sedimentary
and diagenetic fabrics and its depositional
environment  (Savad Kuh, Mazandaran
province). Journal of Geosciences, 10(41-42):
Sangster, D.F., 1996. Carbonate-hosted lead-
zinc deposits. Society of Economic Geology,
Special Publication No.4, 664 pp.

Vahabzadeh, G., Khakzad, A., Rasa, |. and
Mosavi, M.R., 2014. Fluorite REEs
geochemistry in fluorite deposits of central
Alborz. New Finds of Applied Geology, 16(1):
58-70. (in Persian with English abstract)

Zabihitabar, Sh. and Shafiei, B., 2015. Mineralogy
and mode occurrence of sulfides, sulfates and
carbonates at fluorite mines in East of
Mazandaran province. Iranian Journal of
Geology, 33(1): 62-78. (in Persian with
English abstract)



	11- 37740- Shafiei Bafti- F بدون صفحه خالی
	11- 37740- Shafiei Bafti- E

