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Sample SP1 SP2 SP4 SP5 SP6 SP11 SP12 SP13 SP14 SP16
Rock unit MsGb MGb MGb MGb MsGb MsGb MsGb MsGb MsGb MsGb
Sio, 44.46 38.74 40.76 43.69 43.62 47.49 4523 44.43 47.37 46.47
ALO, 16.23 11.36 10.85 12.19 9.77 16.75 12.97 13.73 15.35 16.18
CaO 8.3 8.06 11.17 8.86 12.77 9.92 12.18 8.6 7.42 8.39
FeO, 10.1 14.19 13.52 13.44 11.75 8.62 9.97 11.17 9.03 8.73
K,0 0.35 0.36 0.32 0.36 0.26 0.35 0.25 0.25 0.52 0.23
MgO 6.36 6.06 7.97 6.37 9.18 4.7 7.16 7.63 5.93 7.21
MnO 0.17 0.35 0.22 0.23 0.22 0.16 0.19 0.2 0.15 0.18
Na,0 231 1.97 141 2.31 1.52 2.98 1.9 2.38 2.45 2.72
PO, 0.02 0.04 0.005 0.15 0.01 0.03 0.02 0.01 0.04 0.02
BaO 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.02 0.01
SO, 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
TiO, 4.48 11.39 6.64 5.41 4.66 3.81 4.46 4.48 3.83 4.01
Cr,0, 0.01 0.02 0.005 0.005 0.005 0.01 0.005 0.02 0.02 0.03
LOI 2.87 1.4 1.33 1.22 1.2 1.47 1.39 1.91 4,01 2.08
Total 95.69 93.94 94.26 94.27 95 96.33 95.76 95.24 96.16 96.28
Sample SP17 SSP17 SP18 SP22 SP23 SP25 SP26 SP27 SP28 SP29 SP30
Rock unit MGb MGb MGb MGb MsGb MsGb MGb MsGb MGb MGb MsGb
Sio, 37.28 42.92 37.39 43.31 46.62 44.67 39.7 44.1 36.42 42.23 45.36
ALO, 14.93 14.01 9.75 11.9 14.14 11.35 13.08 12.09 10.31 12.78 14.47
CaO 571 8.38 10.65 10.1 9.63 11.57 8.78 10.83 7.57 9.45 9.63
FeO, 15.77 11.21 15.73 11.87 9.44 11.19 14.03 11.3 16.02 12.43 10.82
K,0 0.28 0.39 0.24 0.39 0.5 0.3 0.35 0.26 0.31 0.28 0.32
MgO 6.97 5.69 8.21 7.68 6.1 8.02 5.87 7.87 5.93 6.28 6.03
MnO 0.19 0.25 0.23 0.21 0.19 0.2 0.2 0.21 0.41 0.21 0.19
Na,0 2.28 2.45 1.22 2.01 2.69 1.91 2.29 213 1.77 2.53 2.83
PO, 0.05 0.02 0.005 0.02 0.03 0.01 0.01 0.005 0.06 0.01 0.03
BaO 0.01 0.02 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.02 0.02
SO, 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
TiO, 7.06 7.42 8.64 6.02 3.86 4.29 8.31 5.13 13.56 7.69 441
Cr,0, 0.005 0.01 0.01 0.005 0.01 0.005 0.005 0.005 0.02 0.005 0.005
LOI 271 2.42 1.18 1.39 2.73 1.68 1.37 1.23 0.75 0.77 1.26
Total 93.27 95.21 93.29 94.94 95.98 95.23 94.03 95.19 93.16 94.69 95.4
Sample SP32 SP33 SP61 SP62 SP63 SP64 SP65 SP66 SP67 SP70 Average
Rock unit ~ MGb MGb MsGb MsGb LuGb MsGb MsGb MsGb LuGb MsGb
Sio, 43.3 40.42 39.21 37.13 48.76 41.04 41.57 42.16 45.94 44.81 42.79
ALO, 12.1 13.09 14.71 10.83 15.5 15.75 16.44 16.18 15.1 12.55 13.43
CaO 10.94 8.37 10.73 9.33 8.21 9.91 9 9.68 9.31 12.02 9.53
FeO, 11.53 12.92 10.83 15.18 8.81 11.25 10.72 10.75 9.42 10.45 11.68
K,0 0.24 0.35 0.24 0.18 0.27 0.22 0.24 0.29 0.42 0.32 0.31
MgO 6.67 5.89 5.43 6.77 6.33 4.85 4.2 4.73 6.55 7.7 6.52
MnO 0.22 0.31 0.19 0.25 0.19 0.19 0.17 0.18 0.19 0.21 0.21
Na,0 2.26 2.07 1.89 1.18 3.55 2.79 3.47 2.83 2.73 1.68 2.27
PO, 0.01 0.04 1.73 3.17 0.58 2.88 2.68 2.53 1.04 0.01 0.49
BaO 0.01 0.01 0.02 0.02 0.02 0.02 0.01 0.02 0.03 0.01 0.01
SO, 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.07 0.02 0.02 0.02
TiO, 6.62 9.07 3.18 4.86 1.8 3.94 3.58 3.37 241 4.45 5.58
Cr,0, 0.005 0.01 0.02 0.01 0.03 0.005 0.005 0.01 0.03 0.005 0.01
LOI 1.17 1.94 7.18 4.58 2.17 2.35 3.33 2.56 281 1.39 2.12
Total 95.1 94.51 95.38 93.51 96.24 95.22 95.44 95.45 96 95.56 95.02

MGh: Mela-Gabbro; MsGh: Meso-Gabbro; LuGhb: Leuco-Gabbro
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Abstract

The Khanik-Gazan titanium potential is located at 82 km northwest of Urmia at the NW extremity of the Sanandaj-Sirjan geological zone. This
deposit has formed in the Qazan mafic-ultramafic intrusive complex, which is intruded into the early Paleozoic sedimentary rocks. It consists
of two general rock units including 1) mafic unit as the main outcrop and 2) ultramafic unit in smaller volume. The mafic rock type is gabbro in
general, medium grained and layered, accompanied by anorthosite sill and microgabbro (diabase). Layered mela and meso-gabbro are the main
host rocks for titanium mineralization in the studied area. The main minerals of the host rock include clinopyroxene (mainly augite), and calcic
plagioclases. Opaque minerals, rare olivine and apatite are the minor minerals and tremolite-actinolite, epidote, zoisite, chlorite, albite, sericite
and calcite are the secondary minerals. Saussuritization, uralitization, sericitization and chloritization are the main alterations on the main
silicate minerals. [lmenite, titanomagnetite, magnetite, and some hematite and pyrrhotite are the main primary opaque ore minerals. Open-
space filling textures including granular and exsolution are the major textures of the ore, while, spherical, martitization and mylonitization
are the minor textures. Total abundance of ilmenite, magnetite, titanomagnetite based on the studied polished sections ranges between 5 to 12
vol%. Oxide and silicate phases are associated with the host rocks due to the relatively low oxygen fugacity, which don’t occurred in complete
separation of the silicate melt from oxide melt. Based on geochemical studies, the primary magma had an alkaline to sub-alkaline (mainly
tholeiitic trend) series nature. According to the mineralogical and petrographical evidence and chemical analyses, the Khanik-Qazan ilmenite-
titanomagnetite deposit is similar to the low grade apatite- ilmenite—magnetite Kauhajarvi deposit and Lumikangas deposits, in western Finland.

Keywords:Titanium ore, [lmenite, Titanomagnetite, Khanik-Qazan layered intrusion, Urmia.
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