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The studied area is located in N-Sonqor and in the Sanandaj-Sirjan zone. Field relationships and
petrographic evidence show that volcanic rocks of the north of Bashirabad comprise of trachydacite to
trachyandesite (and altered basaltic trachyandesite) and in the south of this area, it consists of andesite
to trachyte. Their texture is mainly porphyry. Geochemical data {total abundance of (Na,0+K,0),
enrichment of large lithophile ion elements and rare light earth elements) indicate that these rocks
belong to the alkaline series. Spider diagrams show enrichment in LREE and depletion HREE, and
parallel patterns in all volcanic samples confirm their common origin. According to modeling magmatic
processes, fractional crystallization, assimilation and crustal contamination have played an important

role in the magma forming the studied rocks. The discriminating diagrams the tectonic setting the

Bashirabad volcanic rocks indicate their subduction-related volcanic arc that was formed in an active

Anarak

continental margin environment with local tensions.

1. Introduction

Iron oxide-copper-gold (IOCG) deposits is believed to show
similarity to the porphyry CutAu in the collisional tectonic setting
but also some important differences (Richards and Mumin, 2013).
Kuh-e Dom ore deposit is a matter of debate. some studies proposed that
the Kuh-e Dom magmatism are temporally associated with porphyry-
type CutAu deposit (Sarjoughian et al., 2015). It is interestingly noted
that in other study, Kuh-e Dom have been assigned into an IOCG
system (Tale Fazel et al., 2015). This research has shown that the East
of Kuh-e Dom magmatism is more potential for IOCG system. The

East of Kuh-e Dom prospect is located on the eastern edge of the
Urumieh-Dokhtar Magmatic Arc (UDMA). This region belongs
to the western segment of the Central Iran zone. The study area
is located in the northern part of the 1:250000 geology sheet of
the Anarak (Romanko et al., 1984) and the 1:100000 geological
map of the Kuh-e Dom (Sharkovski et al, 1981). It is located in
the eastern part of the Kuh-e Dom gold deposit. The geology of
Kuh-e Dom area is characterized by abundant granitoids, and

approximately 10 % of the region is covered by low-grade older
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metamorphic rocks. Sarjoughian et al. (2015) reported U-Pb
zircon ages of 53.9 Ma and 51.1 Ma for granitoid-related gold
deposit. Granitoids have a high-K calc-alkaline to shoshonitic
affinity.

The discovery of iron resources is important for government
programs and mining companies because iron metal and its alloys
play akey role in various industrial sectors. The East of Kuh-e Dom
has a possible potential for iron mineralization. Mineralization is
especially related to skarn. The magnetite ore is mainly localized
along the contact metasomatic skarn between granodiorite and the
limestone, with lesser amounts of hematite vein/veinlets being
hosted in fracture zones of granite. One of the main challenges for
us is a comparison between porphyry- or IOCG-related skarn. The
study of geochemical properties of associated intrusive bodies
offers potentially important information on their tectonic setting

and the origin of the magmatic system.

2. Research Methodology

A total of 16 samples were collected from surface exposures
of intrusions for petrographic observation. The analyses were
performed on least-altered whole rock samples of quartz
monzonite, granite, granite, and diorite. Whole-rock chemistry
was determined at the Zarazma laboratory, by XRF for major
elements. Some trace elements were analyzed using an ICP-MS.
All other trace elements were analyzed by ICP-OES. Measured
data are listed in Table 1.

3. Results

The Kuh-e Dom ore field in northeast Isfahan hosts gold-copper-
iron-bismuth-tungsten polymetallic mineralization which has
produced more than 1 Mt. of gold since 2020, with average grade
of 1.05 ppm Au. East of Kuh-e Dom iron prospect, situated in
the western part of the Central Iran zone and includes Lower
Cretaceous limestone, Early Eocene volcanic sequences, and
metamorphic basement rocks (Fig. 1B). The Kuh-e Dom intrusion
is surrounded by a succession of Eocene volcanic rocks, such
as andesite, basaltic andesite, rhyolite, rhyodacite, trachydacite,
tuff and pyroclastic rocks. The younger parts are less common
among volcanic rocks and contain trachyandesite, basalt, and
basaltic andesite. The East of Kuh-e Dom intrusive bodies are a
wide range of rocks from granodiorite, granite, monzonite, and
quartz monzonite plus less diorite, and gabbro which points to
extensive magma mixing. They generally consist of medium- to
fine-grained quartz, K-feldspar, plagioclase, hornblende, biotite,
and pyroxene minerals. Plagioclase shows a compositional
zoning texture. The granitoid rocks in this study exhibit textures
of sieve, anti-rapakivi, poikilitic, zoning, and dissolution. Felsic

and mafic dikes intruded into older rock units. The dikes have the
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same mineralogical composition and the same porphyry texture.
Felsic dikes are characterized by a mineral assemblage of quartz,
plagioclase, orthoclase, biotite, and minor hornblende in an
altered glassy groundmass.

The iron mineralization occurs mainly along zones between the
granodiorite intrusion and Lower Cretaceous marine carbonate
rocks. We consider the age of mineralization to be Early Eocene.
The mineralization has simple ore mineral assemblages including
magnetite, hematite, and iron oxides with a little pyrite associated
with the garnet, quartz, calcite, phlogopite, epidote, and chlorite
minerals (Fig.4). The primary mineralization of magnetite occurs
extensively as massive strata, veinlets, and aggregates. The
hematite-quartz veins crosscut the granite intrusion.

The presence of a very strong anomaly in the magnetic data
surveyed by the UAV in the center of the range proves the
considerable magnetic mineralization. The dimensions of this
anomaly are about 200 meters by 100 meters and it is located
on the boundary of carbonate and granodiorite intrusions,
which can confirm the skarn mineralization. Other magnetic
anomalies observed have less intensity, which is associated
with poor magnetite mineralization or volcanic rocks that lack
mineralization.

Major and minor element concentrations in the East of Kuh-e
Dom granitoid samples include SiO, (53.89-70.54 wt%), ALO,
(8.38-16.67 wt%), MgO (0.36-3.18 wt%), Na,O (0.23-3.87 wt%),
K,0 (2.65-7.17 wt%), Y (11-24 ppm), Yb (11-2 ppm) and
Sr/Y < 28.38 with an exception of 41.15. Petrogeochemically, the
granitoids are of I-type. In the plots of Fe-index and MALI-index
versus SiO,, the granites classify as magnesian and alkalic-calcic
to calcic-alkalic that separated post-collisional plutons from
peraluminous granites (Frost et al., 2001). In the Shand diagram,
the intrusive rocks of East Kuh-e Dom belong to the metaluminous
series. These granitoids have not adakitic signatures with low Sr/Y
and La/YDb ratios (Defant and Drummond, 1990). The intrusions
show enrichments of Th with respect to Ta, clearly indicating a
subduction enrichment or crustal contamination
(Rudnick and Gao, 2003). They are plotted on the Y versus Nb
diagram, the granitoids mostly fall in the volcanic arc granite+
syn-collision granite field and a few in the within-plate granite.
Finally, the compositions of the Kuh-e Dom and East of Kuh-e
Dom lie within the similar fields in all diagrams, which shows that

the sources for two suites were geochemically similar.

4. Discussion and Conclusion

The iron occurrence is connected with granitoids characterized by
shoshonitic affinities, formed from slab failure magmatism during
the middle stages of subduction and early stages in the collision

of Arabia and Eurasian plates (Fig. 6). Kuh-e Dom granitoid age
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is Early Eocene. Geochemical signatures propose a low degree
of a phlogopite-spinel peridotite source in the upper mantle, at
depths <70 km to generate granitoids of the East of Kuh-e¢ Dom.
Therefore, magma is likely to form at deeper levels in response
to increasing crustal thickness. In addition, mineralogical and
geochemical constraints (Ba/Rb versus Rb/Sr ratios and Ta/La
versus Zr/Sm ratios) on the contribution of magma mixing and
contamination with continental upper-crust materials during
ascent (Furman and Graham, 1999).

In summary, according to the present findings and previous
studies, it was proposed to follow the subduction of the
Neo-Tethys oceanic crust beneath the Sanandaj-Sirjan zone, and
the formation of the Jurassic magmatic arc (Holtmannetal.,2022),
and the continued closure of the Nain sea in the upper
Cretaceous (Shafaii-Moghadam, 2013), the Arabian plate is

colliding with Eurasia, causing the crustal thickening of the

Iranian plateau in the Eocene (40 km, Ahmadian et al., 2009;
Verdel et al.,, 2011; Okay et al., 2022). The granitoid of
the East of Kuh-e Dom was formed in a relatively mature
continental arc (Fig. 7A).

The chemical characteristics of the granitoid of East of
Kuh-e Dom are not similar to those of iron skarns in the world.
Thus, it seems that these intrusions are part of a larger magmatic-
hydrothermal system that created iron oxide copper-gold

mineralization in this area.
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Figure 2. Field photos from East of Kuh-¢ Dom. A) Metamorphosed limestone is bounded to the north,
and east and south by the granitoid and volcanic, respectively; B) Granitic magma was injected after
granodiorite rock; C) Acidic dikes crosscut the granitoid body; D) Sequences of andesite, basaltic
andesite, ignimbrite, purple rhyolites, trachydacite, and rhyolite tuffs and rhyodacite in the east of the

study area.
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Figure 3. Microphotographs of the rocks from the East Kuh-e Dom area (in the transmitted light, XPL). A) Plagioclase
and amphibole phenocrysts with matrix of microlithic texture in andesite; B) Tuff containing mainly rounded phenocrysts
of amphibole, plagioclase, and pyroxene; C) Pyroxene, olivine and plagioclase minerals in gabbrodiorite; D) Plagioclase,
amphibole, biotite and less pyroxene in a monzonite; E) Sieve texture of plagioclase and amphibole inclusion in alkali
feldspar of quartz-monzonite; F) Granophyric texture formed by quartz and feldspar in the quartz-diorite; G) The quartz-
monzonite shows monzonitic, poikilitic, and anti-rapakivi (alkali feldspar rim) textures; H) Fine to medium grained
granular to porphyritic texture with feldspar megacrysts in granite; I) Granodiorite containing plagioclase, quartz,
hornblende, biotite, and opaque grains; J) The presence of quartz and feldspar phenocrysts in granite porphyry; K) A
few phenocrysts of quartz, mica, and feldspar embedded in the glassy groundmass of the quartz porphyry; L) Euhedral
pyroxene phenocryst in a gabbroic dike. Abbreviation minerals after Whitney and Evans (2010). Afs-alkali feldspar,

Bt-biotite, Cpx-clinopyroxene, Hbl-hornblende, Mus-muscovite, Ol-olivin, Pl-plagioclase, Qz-quartz.
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Figure 4. Iron mineralization in the East of Kuh-e Dom area. A) the presence of banded ore along the limestone layers.
Ore is hosted by the Cretaceous Formation; B) Hematite+quartz veins and veinlets in the acidic dikes; C) Different
types of magnetite mineralization form in skarn rocks; C1) replacement of magnetite and calcite in the limestones; C2)
Garnet is replaced by snowballs of magnetite; C3) thinly layers of magnetite in the granodiorite. Ore occurrence includes
two types of skarn; D) Endo-skarn; E) Exo-skarn, note that a little garnet occurs as inclusion in magnetite. Garnet and
phlogopite were replaced by chlorite minerals; F) Part of garnet porphyroblast is in direct grain contact with magnetite.
Abbreviation minerals after Whitney and Evans (2010). Bi-biotite, Cal-calcite, Chl-chlorite, Ep-epidote, Grt-garnet,

Hem-hematite, Mag-magnetite, Phl-phlogopite, Pl-plagioclase, Qz-quartz.
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Figure 5. The Magnetic-field intensity map of East of Kuh-e Dom after pre-processing,

earth magnetic field removal, and reduction to pole. The boundary of the geological units is

extracted from the 1:100000 geological map (Sharkovski et al., 1981) in combination with

satellite imagery of the region and shown on the map of the magnetic-field intensity.
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Figure 6. Classification diagrams for the analyzed intrusive rocks from the East Kuh-e Dom area compared with data from Kuh-¢ Dom mining
area. A) Chemical classification of East Kuh-e Dom granitoids on SiO, vs. K,0+Na,0 (Middlemost, 1994); B) SiO, vs. Fe-index diagram after
(Frost et al., 2001); C) Shoshonitic and high-K series of the granitoid body on the Ta/Yb vs. Ce/Yb binary diagram (Pearce and Peate, 1995);
D) Adakitic affinity on the Y vs. Sr/Y diagram (Defant and Drummond, 1990). East-Kuh-e Dom granitoid plotted on the normal magmatism

arc domain.
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Table 1. Whole rock geochemical composition for the samples of East of Kuh-e Dom intrusive body. The major elements are reported in wt.%

and trace elements are in ppm. Abbreviations: Di-diorite, Gd-granodiorite, Gr-granite, Mz-monzonite, Qmz-quartz monzonite.

Sample — ST SH 07 SH 145 SH 227 SH 187 SH 292 SH 211
name Mz Qmz Qmz Mz Mz Mz Di Gd
wt. %

Sio, 53.89 54.29 54.90 56.67 58.25 58.41 59.23 63.23
ALO, 16.67 15.60 15.74 11.91 13.99 14.69 15.44 12.70
CaO 6.56 6.18 6.69 8.05 5.91 7.71 6.28 4.45
Fe,0, 5.97 2.74 5.12 4.86 6.16 3.62 4.75 5.10
K,0 3.51 5.95 4.84 5.26 3.65 4.92 332 4.42
MgO 2.23 3.18 1.92 1.65 1.84 1.54 2.64 2.30
MnO 0.11 0.11 0.19 0.25 0.14 0.22 0.21 0.06
Na,0 3.31 3.87 2.67 1.73 2.95 2.84 3.25 3.03
P,O, 0.20 0.17 0.25 0.07 0.17 0.21 0.15 0.01
SO, 0.12 1.49 0.10 0.05 0.04 0.12 0.11 0.05
TiO, 0.70 0.83 0.80 0.74 0.73 0.82 0.56 0.05
BaO 0.54 0.85 0.55 0.38 0.50 0.06 0.07 0.05
LOI 5.76 4.67 5.46 7.48 422 4.54 3.38 3.93
Total 99.57 99.93 99.23 99.10 98.55 99.70 99.39 99.38
ppm
Ba 482 759 493 343 451 598 642 48
Ce 45 36 60 37 54 58 40 53
Co 15 5.4 12 16.5 14 7.4 16.8 1
Cu 8 24 17 91 50 14 33 6
Dy 3.64 3.43 6.99 4.54 4.19 2.89
Er 1.8 1.52 3.49 2.39 2.32 1.45
Eu 2.64 1.61 3.99 3.52 2.84 0.31
Gd 2.79 2.62 5.39 4.38 3.33 2.29
Hf 1.8 1.24 1.81 1.72 0.93 1.89
La 28 11 35 19 28 25 20 28
Li 26 63 28 39 26 31 34 47
Lu 0.29 0.24 0.54 0.44 0.38 0.27
Nb 8.8 2.4 334 26.1 10.8 10.6
Nd 18.5 16.6 434 34 235 13.4
Ni 12 14 16 29 12 24 140 6
P 860 753 1095 319 724 922 690 40
Pb 13 <1 32 9 9 362 <1 1
Pr 3.79 3.83 10.71 9.74 6.47 3.13
Rb 246 139 163 184 125 76
Sm 4.03 1.72 8.75 7.49 5.19 <002
Sr 422 567.7 428 249.2 320.1 366.8 419 30.8
Ta 0.58 0.62 1.99 1.89 1.02 0.62
Tb 0.6 0.57 12 0.81 0.74 0.49
Th <5 15.49 <5 352 30.97 19.72 9.31 11.65
Ti 1.62 0.44 0.69 0.58 0.4 0.22
Tm 0.3 0.23 0.55 0.4 0.45 0.23
U <5 2.8 <5 5 7.3 4.5 3.5 3.6
Y 19 20 19 17.7 22 242 20 22.6
Yb 2.1 1.8 2.1 1.8 2 2 1.9 2
Zr 20 32 20 14 19 24 45 46
Zn 42 64 42 78 62 73 81 7
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Table 1. Continued
Sample SH 156 SH 32 SH 234 SH 283 SH 263 SH 233 SH 39 SH 214
name Gd Gd Gd Gd Gr Gd Gr Gd
wt. %
Sio, 64.12 65.22 66.00 66.71 66.84 68.51 69.56 70.54
ALO, 12.31 15.27 12.83 13.58 12.86 8.38 13.88 12.18
CaO 322 3.04 3.97 1.45 1.38 1.83 222 0.63
Fe,0, 3.82 4.65 4.83 0.89 2.76 4.39 2.05 4.48
K,0 5.53 3.78 4.18 5.94 7.17 2.85 2.65 3.37
MgO 2.03 1.67 1.60 0.36 0.48 1.69 0.57 1.92
MnO 0.25 0.06 0.12 0.02 0.02 0.02 0.08 0.03
Na,0 1.26 3.36 3.19 2.06 0.23 1.56 5.55 1.08
P,0, 0.05 0.14 0.16 0.02 0.05 0.19 0.14 0.05
SO, 0.09 0.19 0.03 0.10 0.24 2.53 0.09 0.05
TiO, 0.17 0.41 0.58 0.07 0.16 0.36 0.27 0.16
BaO 0.66 0.59 0.63 0.06 0.06 0.06 0.30 0.02
LOI 6.09 1.08 2.72 8.26 7.49 8.28 2.88 532
Total 99.60 99.46 100.84 99.52 99.74 100.65 100.24 99.83
ppm
Ba 593 524 567 575 583 552 273 151
Ce 32 36 56 59 75 18 29 77
Co 8.7 14 12.7 1 34 6.1 2 33
Cu 24 6 59 5 18 101 11 6
Dy 2.58 3.57 3.01 243 0.96 2.12
Er 1.28 1.68 1.85 1.43 0.63 1.01
Eu 1.71 2.16 1.88 2.39 1.51 0.81
Gd 2.06 3.09 3.31 3.69 1.71 2.77
Hf 1.66 1.02 2.17 2.13 1.01 1.87
La 15 22 29 30 40 14 15 42
Li 51 17 39 14 37 62 16 51
Lu 0.24 0.24 0.38 0.24 0.13 0.16
Nb 12.2 1 12.1 7.6 35 10.1
Nd 12 16.5 24.5 259 3.6 20.5
Ni 18 4 18 8 9 23 4 9
P 213 600 686 104 233 837 605 212
Pb <1 9 13 <1 <1 353 5 <1
Pr 2.57 5.06 7.39 7.77 1.24 5.03
Rb 160 139 196 170 54 78
Sm 1.22 3.13 4.4 3.28 <002 1.06
Sr 78.6 310 234.1 51 61.7 744.8 158 233
Ta 1.42 1.09 1.56 0.67 0.27 0.78
Tb 0.43 0.61 0.62 0.56 0.31 0.45
Th 11.79 <5 15.38 16.96 11.57 10.45 <5 10.58
Ti 0.92 0.47 0.71 0.96 0.2 0.24
Tm 0.22 0.27 0.32 0.27 0.15 0.16
U 2.9 <5 3.6 3.7 33 18.3 <5 3
Y 14.7 15 21.6 15.4 15.2 8.1 15 11.2
Yb 1.6 1.7 1.8 1.6 1.5 1.8 1.2 13
Zr 29 12 12 42 61 33 35 56
Zn 36 35 83 3 24 53 15 20
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Figure 7. Tectonic setting discrimination diagrams for the East Kuh-e Dom granitoid. A) On Nb vs. Rb/Zr discrimination diagram, taking into

arc maturity, samples belong to a normal continental arc; B) Zr/TiO, vs. Ce/P,

to the continental arc (CAP) environment (Miiller et al.,

O, variation plot. The samples have been identified as related

1992). C and D) on the Pearce binary diagram of Y-+Nb vs. Rb and also Y vs. Nb

(Whalen and Hildebrand, 2019). All samples fall in the volcanic arc granites field correlating with the slab failure and are related to the active

continental margin.
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Figure 8. Compositional variation diagrams for the East Kuh-e Dom granitoid. A) Ba/Rb vs. Rb/Sr diagram, samples
confirm a mixing between the subcontinental lithospheric mantle and upper crust components; B) In the plot of Zr/Sm vs.
Th/La, most samples define a hyperbolic mixing line; C) Th/Yb vs. Ta/Yb. Samples display high Th/Yb values and plot
outside and parallel to the mantle array, assignable to active continental margins (Pearce, 1983); D) Plots of Sm/Yb against
La/Sm. Samples have low Sm/Yb ratios, consistent with pyroxene-amphibole as the residual mineral phases. PYX- pyroxene,
AMP- amphibole, GAR- garnet; E) Nb/Th vs. Rb/Sr diagram. Both Rb and Sr are compatible in phlogopite. Samples
show a lower Nb/Th ratio than those formed from the amphibole-bearing mantle. F) The plot of Sm/Yb vs. La/Sm
is used to constrain the source mineralogy and differentiate between melt derived from garnet peridotite and spinel

peridotite (Aldanmaz et al., 2000).
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