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sample 1-17 1-34 1-42 1-43 1-2 1-4 1-5 -7 1-8 1-15 1-18 1-04
Ba 453 169.5 152.5 303 17.3 204 198 77.4 167 443 1505 170
Ce 20.1 9.6 10 11.8 10.4 9.8 6 36.7 6.8 6.6 4.9 12.9
Co 3.8 4.9 0.25 0.9 0.25 0.7 21.7 37.4 2.4 2.6 1.5 0.25
Cr 5 100 5 5 5 5 170 130 90 5 5 5
Cu 937 44 39 9 9 138 213 581 133 300 640 76
Dy 2.38 1.74 0.58 0.98 1.21 1.42 2.4 2.32 0.86 1 1.01 1.32
Er 121 0.99 0.24 0.32 0.76 0.87 1.72 1.43 0.43 0.49 0.63 0.71
Eu 0.89 0.44 1.22 1.94 0.75 0.89 0.38 0.9 0.46 0.34 0.34 0.79
Gd 2.74 1.56 1.08 1.98 1.21 1.59 1.64 2.96 0.96 1.03 0.79 1.63
Hf 0.4 0.3 0.1 0.1 0.1 0.2 0.1 0.4 0.2 0.1 0.1 0.3
Ho 0.44 0.31 0.03 0.12 0.24 0.29 0.51 0.47 0.14 0.19 0.2 0.23
La 9.8 5.1 7.2 5.8 5.8 4.7 3 19 35 3.7 35 6.1
Lu 0.13 0.08 0.005 0.005 0.07 0.08 0.28 0.14 0.03 0.05 0.05 0.07
Nb 0.9 0.7 0.1 0.1 0.4 0.5 0.4 0.9 0.2 0.3 0.2 0.8
Nd 9.8 4.8 55 8.3 4.9 5.6 3.5 16 3.4 3.6 3 6.2
Ni 2.5 15 2.5 2.5 2.5 2.5 45 55 11 2.5 2.5 2.5
Pr 2.29 1.18 1.46 1.95 1.28 1.3 0.77 4.07 0.83 0.87 0.75 1.55
RDb 10 5.9 1.3 1.4 1.7 9.1 4.7 7.4 1.8 3.2 2 10
Sm 2.38 1.21 1.09 1.97 1.11 1.29 11 2.84 0.87 0.87 0.65 1.18
Sr 67.5 193 145 224 71.6 271 63.4 33.5 53 75.4 208 244
To 0.4 0.24 0.1 0.21 0.19 0.25 0.33 0.37 0.14 0.18 0.13 0.2
Th 1.18 0.78 0.1 0.08 0.4 0.68 0.65 0.84 0.22 0.34 0.17 0.98
Tm 0.1 0.08 0.01 0.005 0.07 0.08 0.27 0.14 0.005 0.05 0.04 0.03
U 4.35 3.8 4.49 2.31 4.54 7 2.62 3.54 2.24 4.92 3.49 6.86
\Y 36 42 7 31 8 35 26 100 17 36 15 21
Y 15.9 135 3.1 4.3 8.7 12 15.6 14.8 15.9 7 7.1 10.3
Yb 1 0.67 0.07 0.15 0.53 0.68 1.92 1.2 0.36 0.39 0.45 0.67
Zr 5 9 1 1 1 3 4 10 1 1 1 8
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Abstract

The lleh Iron ore deposit is located about 250 km SE of Mashhad and 49 km SW of
Taibad (Khorasan Razavi province). The oldest exposed rock unit belong to late
Proterozoic and are meta volcano-sedimentary complexes with metamorphic grade of
green schist facies. The other outcrops are granites with Upper Eocene age which cut
the complex. The granitic bodies are calc-alkaline, high-K, peraluminous to meta
aluminous, and characterized by negative Eu anomaly, the magnetite- series (I-Type)
granites, are related to continental- margin subduction zones with the lower crust
source. The homogenization temperatures (Th) obtained from fluid inclusions in calcite
and quartz ranges from 200-385 °C with mode of 300-320 °C. Two salinity ranges of 4-
6 and 28-38 NaCl eq. Wt% are observed in quartz and calcite, respectively, implying an
possible fluid-mixing event. The occurrence of hematite could be taken as evidence for
extremely oxidizing conditions and the possible derivation from a magmatic source
during the trapping event. Based on XRD and thin- section studies, the altered rocks
around ore deposits show sericitization, chloritization, illitization, Kkaolinitization,
silicification and montmorillonitization are the main alteration types. This study
suggestsa K-Fe-Mg-Si-Ca composition for the ore-bearing fluids. Further proof for the
hydrothermal-origin of the ore-bearing fluids is indicated by the positive Eu anomaly in
the respected REE abundance pattern of ore samples.
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