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The Rezvan iron deposit is located in Kerman province, 28 km northeast of
Rafsanjan. This deposit is located in the Central Iran Zone and in the Poshte
Badam block. Stratigraphically, the host rock units belong to the Late
Proterozoic Rizou series. The rock units from bottom to top include shale,
sandstone, limestone, basaltic tuff and lava, stromatolite limestone, white
quartzite, and massive dolomite. Iron mineralization has occurred in a specific
stratigraphic horizon as stratiform and stratabound. Considering the structure,
texture, and mineralogy, the orebodies have a layered facies at the top and a
vein-veinlet facies at the bottom. The main minerals of the ore include
magnetite, oligist/specularite, pyrite and chalcopyrite. Based on field
observations, hand sampling and microscopic studies, the important structures
and textures identified in the deposit include massive, banded, brecciated, vein-
veinlet, disseminated and replacement. Chloritization and epidotization in the
host and footwall tuff units are the most widespread alteration and other minor
alterations are silicic and sericitic. Based on studies of structure, texture,
mineralogy, alteration and precedence and delay of mineral veins in the
footwall, three main phases of mineralization can be recognized in the Rezvan
deposit. The first phase, in the form of first-generation veinlets, are mainly
composed of quartz (with minor amounts of pyrite) and is siliceous in nature,
which probably indicates lower temperature and higher pH conditions of the
fluid. The second phase, which is the main phase, consists mainly of magnetite
with pyrite, epidote, chlorite and phlogopite and sometimes vermiculite,
hornblende and actinolite, and indicates higher temperature and lower pH. The
third phase, in the form of third-generation carbonate ore-bearing veinlets,
contains some magnetite, pyrite and sometimes oligist/specularite and silica,
which seems to have lower temperature than the previous phase and higher pH
and Eh. Based on lithogeochemical studies, according to the normalized
diagram to chondrite, the europium anomaly is negative, indicating formation
of the ores in a shallow and oxidizing environment. Based on geochemical
studies on stringer, massive and banded ore facies, the amount of Zn, V, Ni, Co,
Mn and As elements increases from the stringer section towards the massive
and banded facies, while the amount of Sr and Ti elements decreases. The ore
samples of the Rezvan iron deposit are geochemically within the range of
volcanic-sedimentary deposits.
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Rezvan ore deposit, northeast of Rafsanjan: a volcano-sedimentary iron mineralization in the Rizou series ...

EXTENDED ABSTRACT

Introduction

Access to the area is via the Rafsanjan asphalt road
towards Zarand. This area is located 2 km north of
the Odarj village. The Rezvan mine is located in the
northern part of the 1:100,000 Davaran map (VVahdati
Daneshmand et al., 1995). This exploration area is
located in the Central Iran Zone and in the Poshte
Badam block in the Central Iran zone (Alavi, 1991).
A detailed scientific study of the iron mineralization
of this area has not been conducted, which is major
aims of this research.

Materials and methods

For geological, mineralogy, and alteration studies in
the study area, in addition to field studies, 8 thin
sections for petrographic studies of host and
associated rocks, 4 polished sections, and 34 thin-
polished sections were prepared and examined. In
addition to microscopic studies, 3 samples from
alteration zones were also selected and studied by X-
ray diffraction (XRD) to detect some altered
minerals. Also, to conduct geochemical studies of the
host rock units of mineralization, 24 samples were
sent to Zarazma Company for Inductively coupled
plasma mass spectrometry (ICP-MS), and the results
were examined.

Result and discussion

Iron mineralization in the Rezvan region of
Rafsanjan occurred in the Rizou series with a Late
Proterozoic age range, which mainly involves felsic
tuffs and basaltic lava units with carbonate
interlayers at the top of the sequence. Iron
mineralization occurred in specific stratigraphic
horizons, mainly in tuffaceous units and to a very
small extent in the granitoid intrusion. The orebodies
are layered in nature and have a vein-veinlet facies in
the lower part, and massive and bedded ore facies at
top. In the vein-veinlet/stringer facies, the ore-
bearing veins-veinlets are accompanied by chlorite-
epidotic and siliceous alterations. The massive ore

facies forms the high-grade part of the deposit, and
the banded facies involves alternations of iron oxide-
rich and iron oxide-poor layers within tuff units. The
main ore structures and textures include massive,
banded, brecciated, vein-veinlets, disseminated and
replacement. The main minerals of the ore include
the primary minerals of magnetite, pyrite and some
chalcopyrite and oligist/specularite, and the
secondary minerals such as hematite and goethite.
Based on lithogeochemical studies on the stringer,
massive and banded facies, the amount of Zn, V, Ni,
Co, Mn and As elements increases from the stringer
section towards the massive and banded facies, and,
however, the amount of Sr and Ti elements decreases
from the stringer facies towards the banded facies.
Based on lithogeochemical studies, according to the
normalized diagram to chondrite, the europium
anomaly is negative, indicating formation of the ores
in a shallow and oxidizing environment. Various
evidences, including the type of host and associated
rocks, the morphology of ore bodies, the structure,
texture, and mineralogy of ore and alteration,
indicate that iron mineralization in the Rezvan
deposit in the Rizou series was similar to the
volcanic-sedimentary iron deposits that were
deposited during the Late Proterozoic period due to
the activity of submarine hydrothermal systems. The
volcano-sedimentary iron deposits and banded iron
formations, which are the largest sources of iron, are
widespread throughout the world (e.g. Hou et al.,
2014; Wu et al., 2015; Wu et al., 2016). In addition
to other types of iron deposits, Iran is also prone to
volcanic-sedimentary iron deposits (Nabatian et al.,
2015). Similar deposits involve the iron
mineralization in the Hormuz series on Larak Island
(Alizadeh Fard and Mousivand, 2023) and the iron-
celestite-manganese mineralization of Kuhe Rig
(Mahdevari et al., 2021).
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Fig. 1. A: Location of the Rezvan (Star) deposit on the map of geological-structural zones of Iran (Alavi, 1991), and B:
Location of the Rezvan (Star) deposit, northeast of Rafsanjan in the Satellite image (from Google Earth, Landsat 8). AZ:
Alborz belt, FZTB: Folded Zagros zone, EIB: East Iran belt, KDZ: Kopeh Dagh zone, LB: Lut block, MZ: Makran zone,
PBB: Poshte Badam block, SSZ: Sanandaj-Sirjan zone, SZ: Sabzevar block, YB: Yazd block, AMA: Alborz magmatic
assemblage, EIMA: Eastern Iran magmatic assemblage, UDMA: Urumieh-Dokhtar magmatic assemblage

Fig. 2. View of the Rezvan iron deposit (view to the north)
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XPL light, D: Diabase dyke in hand sample, E: Diabase dyke with altered plagioclase and pyroxene under XPL light, and
F: Diabase dyke under PPL light. Abbreviations after Whitney and Evans (2010) (HIb: hornblende, PI: plagioclase).
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Fig. 7. View of layered orebodies within tuff: A, B, C: northern part of the deposit, and D: middle part of the deposit
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Fig. 8. View of the vein-vein facies, A: View of a magnetite vein (Mag) in a drill core containing silicic-chlorite alteration,
B: View of a lamellar magnetite-rich vein (Mag) in drill core, C: View of a pyrite vein (Py) in microscopic section, D:
View of a chalcopyrite vein (Ccp) in pyrite in this facies. Symbols from Whitney and Evans (2010) (Mag: magnetite, Py:

pyrite, Ccp: chalcopyrite).
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Fig. 9. Images of different generations of veinlets, A: First generation veinlets which are quartz, B: Image of first
generation siliceous veinlet cut by second generation chlorite-epidote veinlet, C: Image of first and second veins, D: First
generation veinlet cut by second generation veinlet, E: All three veins in the deposit, F: Third generation veinlet containing
oligist, G: Third generation veinlet containing second generation magnetite and third generation pyrite, H: Third

generation veinlet containing second generation magnetite and third generation pyrite, and I: Microscopic image of third
generation veinlet. Abbreviations after Whitney and Evans (2010) (Mag: magnetite, Py: pyrite, Olg: oligist).
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Fig. 10. View of the massive facies, A: View of the massive magnetite, B, C: massive magnetite in the drill core, and D:
massive magnetite in microscopic section. Abbreviations after Whitney and Evans (2010) (Mag: magnetite).
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Fig. 11. View of banded facies, A: View of magnetite bands in hand sample, B: banded magnetite in drill core, C and D:
magnetite bands in microscopic section. Abbreviations after Whitney and Evans (2010) (Mag: magnetite).
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Fig. 12. Images of chloritic, epidote, silicic and sericite alteration, A: chloritic alteration in the desert, B: chloritic
alteration in XPL light, C: chloritic alteration in PPL light, D: epidote alteration with calcite veins in the drill core, E and
F: epidote alteration in microscopic section, G: silicification, H: silicic alteration in microscopic section, and I: sericite
alteration in plagioclases. Abbreviations after Whitney and Evans (2010) (Chl: chlorite, Ep: epidote, Ser: sericite, Qz:

quartz, Px: pyroxene, Hlb: hornblende).
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Fig. 13. Images of the major minerals of the Rezvan mine, A: Magnetite in the drill core, B: Martitization of magnetite,
C: Specularite in the drill core, D: Hematite in microscopic section, E: Replacement of chalcopyrite by goethite in
microscopic section, F: Generation 1 disseminated pyrite in the drill core, G: Generation 2 veined pyrite in microscopic
section, H: Chalcopyrite in the drill core, and I: Chalcopyrite under microscope. Abbreviations after Whitney and Evans
(2010) (Mag: magnetite, Py: pyrite, Ccp: chalcopyrite, Olg: oligist, Hem: hematite, Mar: martite).
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Fig. 14. Paragenetic sequence of minerals in the Rezvan iron deposit
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Fig. 16. Histogram diagram of some elements abundance for the ore facies of the Rezvan iron deposit
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Table 1. Comparison of Rezvan iron deposit with some of the volcano-sedimentary Fe deposits in Iran

Deposit
Lark Island  Dash Aghol Heneshak Gol Gohar Zidar Rezvan
Feature
Structural Sanandaj- Sanandaj- Sanandaj-
.. .. .. Central Iran Central Iran
area Zagros Sirjan Sirjan Sirjan
Age Late Middle Late
g Proterozoic Jurassic Triassic Paleozoic Eocene Proterozoic
Shale, Tuff, shale,
Lava and .
.. Dolomite, sandstone, sandstone,
rhyolitic . Conglomerate, .
Host and Sandstone shale, basaltic . limestone,
tuff, shale . dolomite, shale, .
country and carbonate  sandstone and siltstone, stromatolite
and . sandstone, tuff, .
rocks . tuffs crystalline gabbro and limestone,
evaporite . . marl, and shale .
. limestone diabase, dolomite
deposits
carbonate
. Magnetite,
. Hematite, g .
Magnetite, . . . hematite,
. Hematite, magnetite, Magnetite, . .
oligist/specu . . . Magnetite, oligist/specul
. magnetite, goethite, goethite, . .
larite, . ) . . . hematite, arite,
. . limonite, ramsdellite, limonite, . . .
Mineralogy hematite, . . . . pyrite, goethite, goethite,
. goethite and psilocybin, pyrite and . . .
pyrite and . . limonite pyrite and
. . pyrite and chalcopyrite .
limonite chalcopyrite
cryptomelane
Vein-veinlet,
Massive, . Layered, layered,
. . . Massive, Y . y .
Vein-veinlet, laminar, ) Banded, massive, massive,
. laminated, . . .
Structures brecciated, granular, . . granular, disseminated, brecciated,
. . disseminated,o . . .
and texture  massive and brecciated, massive and replacement, disseminated,
. pen-space
banded and vein- fillings replacement colloform, and and
veinlet g stockwork replacement
Alizadeh . . . Rajai
References Fard and Maghfouri et  Kazemi Rad et Babaki and Ghahra:n anloo Present
. al., 2019 al., 2013 Aftabi, 2006 research
Mousivand, and Fardoust,
2023 2015
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Table 2. Comparison of the Rezvan iron deposit with some of the volcano-sedimentary Fe deposits in the world

eposit . . . Rezvan
b Tianhu Machang Jinteshan Yuanjiacun
Featu
Late
Age Ordovician Neoarchaean Precambrian  Paleoproterozoic Proterozoic
Trachyte . Tuff, shale,
. y . Clastic
. . volcanic rocks, Clastic and . sandstone,
Schist, quartzite, sediments, .
basalt and carbonate . limestone,
Host and marble, . . carbonate units .
- andesite, basalt-  sediments along . stromatolite
country rocks  amphibolite and . . . . and volcanic .
. . gneiss, schist, with basaltic . limestone,
granitic gneiss . ) units .
migmatite and rocks . dolomite
. (greenschist)
granite
Vein-veinlet,
layered,
Layered, massive, shear,
Structures and Layered, . Layered and . .
banded, massive, Layered and disseminated,
texture banded, and . banded
. . vein, and banded and
vein-veinlet
stockwork replacement
Magnetite, Magnetite,
hematite, barite, Magnetite, hematite,
Magnetite, Magnetite, pyrite specularite, hematite, siderite, specularite,
Mineralogy hematite, pyrite, and hematite pyrite, specularite and pyrite and
chalcopyrite chalcopyrite, pyrite chalcopyrite
jasper, chlorite
and siderite
Present
References Wuetal., 2015  Sunetal., 1998 Hou et al., 2014
Wu et al., 2016 research
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1. X-ray diffraction (XRD)
2. Inductivity coupled plasma- mass spectrometry (ICP-MS)
3. feeder/stringer zone
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