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Mineralization and geophysical exploration by IP/RS and ground magnetic
survey in MA-I and surrounding area,
Maherabad porphyry Cu-Au prospect area, east of Iran

Malekzadeh Shafaroudi', Karimpour, M.H and A., Hidarian Shahri, M.R
Research Center for Ore Deposit of Eastern Iran, Ferdowsi University of Mashhad, Iran

Received: 11/3/2009, in revised form: 14/5/2009

Abstract

Maherabad prospect area, which is studied in detail, is the first porphyry Cu-Au mineralization in the east of
Iran. Based on relation of mineralization with subvolcanic intrusive bodies mostly monzonitic with porphyry
texture, extent and types of alteration including potassic, sericitic- potassic, quartz- sericite- carbonate-
pyrite, quartz- carbonate- pyrite, silicification- propylitic, propylitic, stockwork mineralization, assemblages
hypogene mineralization including pyrite, chalcopyrite, bornite and magnetite and high anomalies of Cu and
Au, Mineralization is porphyry Cu-Au-type. MA-I area, which is covered by regolith from its surrounding is
the most important section of mineralization in the region because of intensive of quartz-sericite-carbonate-
pyrite alteration and very high dense quartz-sulfide veinlets. IP/RS and ground magnetic surveys were
conducted in the MA-I prospect area and its surrounding plain. Drilling on the IP suede section anomaly
resulted to the recognition of sulfide mineralization in on extensive area under the regolith. Surface and
underground detailed studies of geology, alteration, mineralization and geochemistry confirm the extension
of covered mineralization to the south and west of the area. Based on the ground magnetic anomaly, the
center of mineralization system, potassic zone, to the southwest of the area was recognized. QuartzOsericite-
carbonate-pyrite alteration zone, which is located around the potassic zone, has very low magnetic response.
IP/RS and ground magnetic surveys in a broader area than before are strongly recommended.

Keywords: Porphyry copper, Potassic zone, Sulfide mineralization, Induced polarization, Magnetic survey.
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Geochemistry and genesis of apatite bearing Fe oxide Dizdaj deposit,
SE Zanjan

Nabatian, Gh., Ghaderi', M., Rashid nejad, N., Daliran, F.
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Abstract

Sorkheh-Dizaj apatite-iron oxide deposit is located 32 km southeast of Zanjan. The area is situated within the
Tarom subzone of Western Alborz-Azarbaijan structural zone. The oldest units at the Sorkheh-Dizaj area are
Eocene trachyte, trachyandesite, olivine basalt and volcanoclastic brecciate tuff and lapilli tuff which
intruded by a quartz-monzonite, monzonite and granite subvolcanic pluton of Upper Eocene- Early
Oligocene age. Subvolcanic plutonic rocks in the area show characteristics of the I-type granites. Magmatism
of the area is of synorogenic to postorogenic related to magmatic arc environments. Mineralization at the
area is divided into three main zones (A, B and C) that all of which are located in the host subvolcanic
pluton. These three zones are similar in terms of host rock, mineralogy, alteration, structure, texture and
metal content. Mineralization in the volcanic rocks occurs as veins similar to those in three main zones, but
less abundant. Geometry of the ore bodies is of vein type and their textures are stockwork, massive, banded,
brecciate and vein-veinlet. The most important minerals at Sorkheh-Dizaj deposit are magnetite (low Ti) and
apatite that associated with them minor sulfide minerals such as chalcopyrite, bornite and pyrite. Minerals
such as ilmenite, spinel (titanium magnetite), galena and sphalerite occur in low contents. The supergene
minerals like chalcocite, malachite, azurite, covellite, hematite and goethite have been formed due to
weathering and supergene processes. The main alterations at the deposit are K-feldspar metasomatism,
actinolitization, argillic, sericitization, silicification, tourmalinization, and chlorite-epidotic. Rare earth
elements (REE) studies demonstrate that the deposit is more enriched in LREE than in HREE. The REE
patterns in the apatite, magnetite and host rocks are similar suggesting a magmatic relationship. The REE
contents of the apatites are higher than those of the host rocks and magnetites. Fluid inclusion studies were
conducted on two generations of apatite in the deposit. Based on the studies, the temperature and salinity of
the first generation apatites are higher than those for the second generation apatites. The most important
characteristics of the Sorkheh-Dizaj iron-oxide apatite deposit indicated magmatic Fe-P-REE-rich fluids
source for the mineralization. Comparison of the most important characteristics of the Sorkheh-Dizaj iron-
oxide apatite deposit (including tectonic setting, host rock, mineralogy, alteration, structure and texture and
geochemistry) with those of various types of iron mineralization in the world suggest that Sorkheh-Dizaj
iron-oxide apatite deposit shows the most similarity with the Kiruna type iron-oxide apatite deposits
classified as a subgroup of hydrothermal Iron Oxide Copper Gold (I0OCG) deposits.

Keywords: Iron-oxide apatite deposit, subvolcanic pluton, Kiruna type, IOCG type deposits, Sorkheh-Dizaj,
Tarom, Zanjan.
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Mineralogy and fluid inclusion studies in kalchoye Copper- gold deposit,
East of Esfahan
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Abstract
Kalchoye Copper-gold deposit is located about 110 kilometers east of Esfahan province and within the
Eocene volcano sedimentary rocks. Sandy tuff and andesite lava are important members of this complex.The
form of mineralization in area is vein and veinlet and quartz as the main gangue phase. The main ore
minerals are chalcopyrite, chalcocite, galena and weathered minerals such as goethite, iron oxides, malachite
and azurite. Studies in area indicate that ore mineralization Kalchoye is low sulfide, quartz type of
hydrothermal ore deposits and results of thermometry studies on quartz minerals low- medium fluid with low
potential mineralization is responsible for mineralization in this area.

Keyword: Eocene, Fluid Inclusion, Copper, gold, Kalchoye.
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Alteration and petrology of Intrusive Rocks associated with Gold Mineralization
at Kuh-E-Zar Gold Deposit, Torbat-e-Heydaryeh
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Abstract

Kuh- e -Zar gold deposit located 35 km west of Torbat-e-Heydaryeh, (Khorassan e- Razavi province), East
of Iran. This deposit is a specularite-rich Iron oxide type (IOCG). This mine is situated within Khaf-
Bardascan volcanic plutonic belt. Based on recent exploration along this belt, several IOCG type system plus
Kuh-e-Zar deposit are discovered. In the study area, several type of tuff and lava having acid to intermediate
composition are identified (upper Eocene). Oligo-Miocene granite, granodiorite, synogranite and monzonite
intruded upper Eocene andesite-dacite-rhyolite. Intrusive rocks are meta-aluminous, medium to high-K series
I-type. Based on spider diagram, intrusive rocks show enrichment in LILE = K, Th, Rb and depletion in

HFSE = Nb, Sr, Ti. Based geochemistry of igneous rock, they formed in continental margin subduction zone.
Propylitic (chlorite) alteration is dominated and covers large area. Silicification is restricted only to
mineralized zones. Argillic and albitization is found in certain location and cover small areas. The style of
mineralization was controlled by the type and geometry of fault zones. Mineralization is found as vein,
stockwork and breccias. Hypogene mineral Paragenesis include: specularite-quartz-gold-chlorite +
chalcopyrite + pyrite + galena £ barite. Secondary minerals formed due to oxidation are: goethite, limonite,
lepidocrucite, Malachite, Azurite, Covelite, Cerucite, hydrocerucite, Pyrolusite and Smitsonite. In a few
localities, chalcopyrite and minor pyrite and galena are found. Based on SEM analysis gold is present as
electrum. Mineralization appeared in different type such as vein, stockwork and Hydrothermal breccia in
strike sleep fault zone which are hidden inside volcano plutonic rocks. The average gold grade is between
3.02 ppm and ore reserve is estimated more than 3 million tons (cut off grade = 0.7 ppm).

Keywords: Kuh-e-Zar, Gold. Copper, Specularite, Quartz, Iron Oxide, IOCG, 10G.
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Origin of Garnet zoning in the contact metamorphic areole of Hassan-Abaad
intrusion, southwest of Taft
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Abstract

In the contact metamorphic aureole of the next to the granodiorite intrusive body in the Hassan-Abaad
village of Yazd, high frequency garnet in different metamorphic zones is notable, which some contain garnet
crystal with obvious zoning. Obtained data from core to rim of garnet by SEM point analysis, show that
garnet crystals belong to grandite series, and sharp variation of Al and Fe from center to rim indicates garnet
zoning formed during crystal growth, but the zoning has been disturbed by fluid infiltration next to fractures.
Researching on mineral variations from core to rim indicates that the main factor on the formation of

oscillatory zoning was immiscibility in grandite series and followed by changes in hydrothermal solution
composition.

Keywords: Garnet, Zoning, Contact metamorphic, Hassan-Abaad village, Yazd.
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Petrology, Magnetic susceptibility, Tectonic setting
and mineralization associated with Plutonic
and Volcanic Rocks, Eastern Bajestan and Taherabad, Iran
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Abstract

Study area is located in district of Bajestan and Ferdows cities, NE of Iran. Structurally, this area is part
of Lut block. The oldest exposed rocks, to the north of intrusive rocks and in Eastern Bajestan, are meta-
chert, slate, quartzite, thin-bedded crystalline limestone and meta-argillite. The sedimentary units are:
Sardar Formation (Carboniferous), Jamal Formation (Permian), Sorkh Shale and Shotori Formations
(Triassic), carbonateous rocks (Cretaceous) and lithostratigraphically equivalent to Kerman conglomerate
(Cretaceous-Paleocene) are exposed in this area. Based on relative age, magmatism in eastern Bajestan
and Taherabad started after Late Cretaceous and it has been active and repeated during Tertiary time. At
least, three episodes of volcanic activities are recognized in this area. The first stage was mainly volcanic
flow with mafic composition and minor intermediate. The second episode was mainly intermediate in
composition. The third stage was changed to acid-intermediate in composition. Since the plutonic rocks
intruded the volcanic rocks, therefore they may be Oligo-Miocene age. Bajestan intrusive rocks are
granite-granodiorite-quartz monzonite. Taherabad intrusive rocks are diorite-quartz diorite- monzonite-
latite. Bajestan intrusive rocks are reduced type (ilmenite series) and Taherabad intrusive rocks are
oxidized type (magnetite series).Based on geochemical analysis including trace elements, REE and
isotopic data, Bajestan intrusive rocks formed in continental collision zone and the magma has crustal
origin. Taherabad intrusive rocks were formed in subduction zone and magma originated from oceanic
crust. Taherabad intrusive rock has exploration potential for Cu-Au and pb.

Keywords: petrology, mineralization, Taherabad, Bajestan.
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Genesis of hydrothermal alterations using stable isotope geochemistry in
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Taghipourl, B., Mackizadeh® M. A.

1- Department of Earth sciences, Faculty of Sciences, Shiraz University, Shiraz, Iran
2- Department of Geology, Faculty of Sciences, Isfahan University, Isfahan, Iran

Received: 6/5/2009, in revised form: 20/7/2009

Abstract

Hydrothermal alteration processes are extensively took place on volcanic and pyroclstics of Takestan area.
Existence of abundant, deep fracturing and subvolcanic intrusions are enhanced extend hydrothermal
alteration zones. The following alteration zones are determined: propylitic, argillic, advanced argillic and
sillicic. There are outcropped and widespread in different size and limit. Formation of siliceous sinter,
silicified tuffs with preserved primary sedimentary layering including pure mineralized alunite patches are
most outstanding. Quartz, sussoritic plagioclase, chlorite, sericite and alunite are main mineral constituents
in the volcanics. On the basis of geochemical data volcanic rocks are rhyolite, dacite, andesite, andesitic-
basalt and basalt in composition. Acid-sulfate zone is the type of alteration in Tarom area and alunite is an
index mineral of this zone. Results of *0, D and *S stable isotope geochemistry on altered minerals
(muscovite, kaolinite and alunite), revealed that alteration fluids are magmatic in origin.

Keywords: Tarom zone, hydrothermal alteration, stable isotope, Eocene tuff.
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Comparison between the chemistry of igneous and hydrothermal biotite
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Abstract
Sakhtehesar mountain is located in Urumieh-Dokhtar magmatic belt and is composed of volcanic and
subvolcanic rocks (Pliocene andesite to dacite) which intruded the volcanics and pyroclastics of Paleocene
age. Three alteration zones including potassic, phyllic and propylitic are recognized in the area. In this paper,
the mineral chemistry of magmatic and primary biotite and the mineral chemistry of biotite in potassic and
phyllic alteration zones have been studied. Investigations show that primary and secondary biotites are
different from each other and hydrothermal fluids associated with the potassic alteration are distinctively
different from the fluids associated with the phyllic alteration zone in the area.

Keywords: Biotite, Hydrothermal, Sakhtehesar.
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