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M-4A M-4B M-11CH M-20 M-22 M-29 M-37 M-39 M-43 M-56 M-58 M-1T
Sio, 69.45 17.76 4.86 63.74 77.33 11.21 13.18 96.58 77.33 76.99 98.23 53.78
ALO, 8.38 1.99 0.63 11.08 13.07 0.29 0.25 0.08 12.69 11.15 0.11 13.58
BaO 1.40 0.21 0.01 4.72 0.02 0.03 0.01 0.02 0.01 0.11 0.01 0.01
CaO 0.10 0.03 0.10 0.07 0.42 0.08 0.07 0.01 0.10 0.50 0.01 7.22
Fe,0, 14.04 80.58 96.01 6.57 0.93 89.29 85.88 3.28 0.87 1.38 1.11 10.80
K,0 3.12 0.65 0.07 8.22 0.60 0.02 0.02 0.01 2.89 6.86 0.01 0.43
MgO 0.83 0.22 0.23 0.05 0.12 0.08 0.02 0.01 0.07 0.77 0.01 5.99
MnO 0.04 0.14 0.05 0.01 0.01 1.39 0.08 0.01 0.01 0.03 0.01 0.17
Na,O 0.04 0.01 0.01 0.57 6.48 0.01 0.01 0.01 5.46 0.87 0.01 4.79
PO, 0.070 0.020 0.070 0.140 0.050 0.050 0.090 0.010 0.010 0.020 0.010 0.250
SO, 0.650 0.050 0.050 2.470 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050
TiO, 0.22 0.13 0.10 0.53 0.10 0.03 0.02 0.02 0.07 0.10 0.46 1.95
LOI 1.68 0.01 0.01 1.84 0.86 0.01 0.36 0.01 0.49 1.19 0.01 1.02

Co 5l M43 5 M-22 ouST ety CxSs sl s Ogke M-20 cgles 5 S M-TICH oS pails CziSo M-29 5 MAB ouiST s Cole (55l Comadily 5 5Sme M-4A
C e T MAT (G154 p s Al o S1 5 5,155 M58 (st 5 5Ks M-56 cslaaY 5,187 M=39 ((slaa¥ xS M-37 ¢ 2

RUECRE N T (-wajglm:l: Bl e sl 53 a8 glaag 5 0L L;Lhéi.’.wuf\;'- OS5 OlaS jole plas L;B}AUT@\:J—Y Jgd

M-4A M-4B M-11CH M-20 M-22 M-29 M-37 M-39 M-43 M-56 M-58 M-1T
Ag 0.08 0.09 0.07 0.06 1.8 0.38 0.25 0.22 1.8 0.07 0.13 0.14
As 1.6 7.2 9.8 4.8 2.0 7.5 20.1 5.3 1.2 3.5 4.6 0.5
Be 2.7 0.5 0.8 0.7 1.5 0.2 0.6 0.2 5.7 0.7 0.2 1.1
Bi 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1
Co 4.7 26.0 5.5 0.9 2.0 1.5 9.1 0.7 0.5 2.0 0.4 39.2
Cr 6 5 2 23 6 11 4 8 2 4 5 26
Rb 176 44.7 4.0 114 24.8 1.6 0.4 0.4 90.4 114 0.1 13.9
Sb 1.0 4.6 33 3.1 0.8 29 7.6 3.0 0.6 0.9 9.4 1.4
Sn 3.0 1.0 0.7 1.3 3.6 0.7 0.5 0.9 11.8 1.8 1.3 1.7
Sr 113 24.6 8.5 584 53.8 6.9 17.3 2.8 62.9 435 2.1 172
Ta 0.56 0.09 0.14 0.26 153 0.01 0.01 0.01 14.9 0.34 0.80 0.82
Te 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Li 33.6 9.4 23 2.6 2.6 1.7 0.9 1.5 12 5.4 1.9 8.3
Mo 3.0 2.5 0.6 0.6 1.0 22 12.5 1.6 0.6 0.6 0.6 0.7
Nb 8.9 2.0 0.6 5.1 195 0.8 0.5 0.5 197 5.6 10.7 15.7
Ni 8 25 12 6 7 9 13 7 4 6 3 41
Pb 12.9 8.6 3.0 8.1 1.1 597 11.1 3.6 6.5 17.4 22 2.7
Cs 6.4 1.5 0.7 1.2 0.5 0.2 0.1 0.1 1.8 1.0 0.1 0.2
Cu 9.1 6.0 26.1 7.0 9.4 6.7 7.0 18.1 11.3 12.0 76.0 55.6
Ga 15.2 20.3 17.3 7.22 29.5 1.84 8.91 0.30 46.5 13.6 0.05 16.7
Ge 2.06 1.99 5.99 0.98 0.91 3.76 2.79 4.09 1.72 1.44 2.87 1.32
Hf 0.27 0.20 0.05 0.10 0.63 0.02 0.02 0.02 0.33 0.32 0.05 0.29
Hg 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.07 0.05 0.05 0.05
Th 7.77 2.95 2.46 6.37 27.6 0.34 0.42 0.08 25.0 10.4 1.35 1.42
U 0.80 0.72 1.08 0.75 9.46 1.78 0.85 0.03 8.68 0.89 0.32 0.34
1.6 1.7 12.3 0.6 1.1 0.1 1.7 21.8 22 0.7 94.0 0.5
Y 7.95 2.94 6.98 5.82 99.8 1.69 0.71 0.16 110 13.9 091 20.8
Gd 0.05 0.68 1.10 0.05 9.65 0.46 0.26 0.05 13.2 4.40 0.17 4.11
\4 27 103 52 33 8 144 164 2 2 4 2 241
Zn 44.7 99.0 31.1 14.8 42 461 41.8 5.1 3.9 11.4 4.1 81.7
Zr 5 4 2 2 11 1 1 1 3 8 2 5
La 23.1 8.16 6.55 8.81 13.6 242 1.80 0.14 0.67 30.0 0.89 13.9
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M-4A M-4B  M-1ICH M-20 M-22 M-29 M-37 M-39 M-43 M-56 M-58 M-1T
Ce 52.1 18.1 122 24.8 279 5.53 3.50 0.33 2.82 64.9 1.99 29.7
Pr 6.57 1.97 1.32 3.25 3.88 0.61 0.40 0.05 0.81 8.18 0.22 4.15
Nd 247 7.49 4.85 10.7 15.6 2.49 1.46 0.15 7.01 29.1 0.81 18.0
Eu 0.32 0.16 0.81 0.02 0.62 031 0.13 0.02 0.09 0.50 021 1.44
Tb 0.48 0.16 0.17 023 321 0.07 0.03 0.02 3.97 0.54 0.02 0.79
Dy 2.30 0.85 1.02 134 22.0 0.36 0.18 0.04 253 2.99 0.20 452
Ho 034 0.13 021 0.26 484 0.06 0.02 0.02 543 0.54 0.04 0.88
Er 0.83 0.33 0.60 0.74 14.1 0.16 0.07 0.05 158 1.50 0.12 243
Tm 0.11 0.05 0.08 0.12 191 0.05 0.05 0.05 2.17 0.20 0.05 0.31
Yb 1.70 0.37 0.45 2.30 10.3 0.15 0.06 0.05 12.3 1.24 0.09 1.80
Lu 0.13 0.04 0.06 0.18 1.22 0.02 0.02 0.02 1.55 0.18 0.02 0.23
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Abstract

Mianaj Fe ore occurrence is located in the Takab-Angouran-Takht-e-Soleyman metallogenic zone, 100 km southwest of Zanjan. In this area,
Fe mineralization occurs as lens-shaped bodies parallel to the foliation of schist and rhyolitic meta-tuff units (equal to Kahar Formation).
Based on mineralography, ore mineral is magnetite, and quartz present as gangue mineral at Mianaj. The ore minerals show disseminated,
laminated, banded, massive, vein-veinlet and replacement textures. Three stages of mineralization can be distinguished at Mianaj. The first
stage is recognized as stratiform and stratabound lenses, laminated and disseminated crystals of magnetite parallel to the foliation of host rocks.
Stage-2 mineralization is recognized by folding of ore bands, ¢ microfabric and boudinage of magnetite crystals, quartz pressure shadows
and surrounding of foliation around magnetite crystals, and recrystallization of quartz and magnetite crystals. Stage-3 is recognized by quartz
vein-veinlets that cut previous mineralization stages. Chondrite-nonmineralized REE pattern of host rocks and the mineralized samples indicate
that mineralized samples are depleted in REE. Characteristics of Mianaj occurrence are comparable with metamorphosed and deformed

volcano-sedimentary type of iron deposits.
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