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Samples No. 1 2 3 4 5 6 7 8 9 10
(in %) 0.36 0.06 0.09 0.06 0.16 0.45 1.52 111
0.36 0.06 0.09 0.06 0.16 0.45 1.52 111
Ti 0.02 <0.005 <0.005 <0.005 0.007 0.02 0.06 0.065
Fe 5.75 1.83 1.95 1.96 2.57 3.59 0.87 0.16
Mg 0.01 0.01 0.01 0.02 0.02 0.54 0.37 0.21
Ca 0.08 0.09 0.4 0.1 0.32 2.42 31.9 33.3
Na 0.03 0.01 0.01 0.01 0.02 0.03 0.06 0.29
K 0.12 0.02 0.03 0.02 0:05 0.17 0.45 0.44
S 0.04 0.06 0.01 0.06 0.01 >10 1.08 0.04
(in ppm)
Au <0.001 0.004
Pt 0.017 <0.005
Pd <0.001 0.001
Ag 60.8 2.47 1.98 3.17 3.48 >100 1.16 4.19
As 2650 1910 1345 1505 1650 1780 55 54
Ba <10 <10 <10 <10 10 <10 20 20
Be 1.73 1.12 1.05 11 111 0.11 0.45 0.56
Bi 0.02 <0.01 <0.01 <0.01 0.03 0.07 0.05 0.04
Cd >1000 >1000 >1000 >1000 >1000 >1000 75.2 48.4
Ce 441 2.53 2.19 2 3.27 1.27 12.95 7.58
Co 436 418 490 505 416 487 11.6 5.4
Cr 28 4 4 5 12 66 22 37
Cs 1.35 0.18 0.28 0.2 0.38 121 1.74 3.24
Cu 198.5 113 107 105.5 130.5 396 14 10
Ga 66.9 9.93 12.8 10.85 16.2 56 431 3.76
Ge 0.12 0.08 0.09 0.08 0.09 0.38 <0.05 0.22
Hf 0.4 0.9 1 0.8 2.7 0.5 0.5 4.2
In 8.46 0.138 0.16 0.28 1.17 5.76 0.07 0.16
La 3 1.6 1.4 13 2.2 0.8 6.7 6.3
Li 0.6 0.3 0.4 0.3 0.5 3.1 21 4.9
Mn 664 619 699 724 642 148 199 343
Mo 10.9 10.65 20.7 8.9 76 725 211 2890
Nb 0.6 0.1 0.2 0.1 0.2 0.6 1.8 2.4
Ni 147 71.2 74.6 90.3 82.8 100.5 <0.2 <0.2
P 90 80 70 60 90 90 50 100
Pb 4880 3960 1930 2280 2510 >10000 99.5 368
Rb 3 0.8 0.9 0.6 1.7 5.1 19.4 11.3
Re <0.002 <0.002 <0.002 <0.002 0.007 0.012 0.023 0.413
Sh 1850 738 779 702 961 2490 23.9 34
Sc 2.1 11 1.1 1 1.6 0.9 4 4.1
Se 26 29 30 28 29 27 3 3
Sn 19 0.4 0.4 0.7 25 16 0.6 0.7
Sr 2.6 1.4 29 1.1 1.3 13.7 255 34.9
Ta <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.13 0.15
Te <0.05 0.06 0.05 <0.05 0.06 <0.05 <0.05 <0.05
Th 0.5 0.2 0.3 0.2 0.7 0.5 2.2 2.7
TI 0.35 0.09 0.11 0.09 0.11 4.45 0.09 0.15
U 2.1 0.7 0.7 0.6 1.2 55 1.2 1.9
\Y 24 7 9 7 9 22 18 20
W 7 6 39 5.2 7.1 1.4 0.8 6.6
Y 35 2.2 2 2.2 2.8 0.5 55 4.9
Zn >10000 >10000 >10000 >10000 =>10000 >10000 7720 4730
Zr 14 35 43.4 25.6 108.5 18.3 234 1545
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Samples Pb% Zn% Cu% Cd% Fe% Ag
No. %
1 0.024 052 <0.001 0.001 111 <5
2 0.014 0.093 <0.001 0.001 021 <5
3 0.007 0.095 <0.001 0.001 0.29 <5
4 0.007 0.057 <0.001 0.001 0.25 <5
5 0.006 0.066 <0.001 0.001 0.7 <5
6 0.008 0.046 <0.001 0.001 0.522 <5
7 0.007 0.084 <0.001 0.001 115 <5
8 0.007 0.065 <0.001 0.001 3.06 <5
9 0.009 0.087 <0.001 0.001 0.27 <5
10 0.017 017 <0.001 0.003 0.1 <5
11 0.06 11 0.004 0.013 0.6 <5
12 239 486 0.03 06 057 205
13 0.17 532  0.036 06 353 270
14 0.02 0.3  0.003 0.005 0.90 <5
15 0.017. 0.14 . 0.002 0.002  2.96 5
16 0.025 032 0.015 0.003 533 <5
17 0.019 036  0.003 0.004 247 <5
18 0.087° 188 0.009 0.131 2.1 58
19 01 076  0.003 0.008 3.2 <5
20 0.64 434 0.004 0.04 9.6 <5
21 4.95 40 0.013 033 6.3 12
22 0.38 42 0.021 0.156 8.9 23
23 0.25 49  0.016 0.267 2.7 <5
24 0.42 8.2 0.011  0.06 3.9 8
25 023 516 0014 0.08 2.6 12
26 022 447 0.015 0.07 6.3 23
27 043 519 0.015 0.234 2 6
28 0.59 50 0017 026 2.8 <5
29 0.35 48 0.019 0.34 4.8 30
30 024 523 0.013 0.262 1.96 33
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Structural, textural, mineralogical and geochemical features
and the pattern of the Angoran ore deposit
Iin the Sedex-VMS-MVT triangle

Mohammad Hassan Ebrahimi, Alijan Aftabi * and Ramin Mohamadi Niaei

Department of Geology, Faculty of Science, Shahid Bahonar University, Kerman, Iran

Abstract

The Angouran Zn-Pb deposit is located about 120 Km Zanjan Province, within
Sanandaj-Sirjan Zone.The deposit occurs in metamorphosed schists and marbles of
Proterozoic age. The deposit contains about 4.7 Mt of sulfide ore, grading 27.7% Zn,
2.4% Pb and 110 g/t Ag and 14.6 Mt of oxidized carbonate ores, grading 22% Zn and
4.6% Pb. The Angouran Sedex deposit formed as a result of continental rifting and
exhalation of seawater hydrothermal solutions into the seafloor and syngenetic
deposition of sphalerite and galen within shales and carbonates. The deposit was then
metamorphosed along with schists and marbles. Supergene oxidation of sulfide minerals
and redeposition and replacement of zinc and lead formed the non-sulfide carbonate
ores in Quaternary period. Based on structural, textural, mineralogical and geochemical
evidence such as sulfides-schists foliation in marbles and schists, elongation of pyrite
and sphalerite, high grade of Zn (28%), low grade of Cu (0.014%), and the absence of
space filling and vein controlled mineralization, the Angouran Zn-Pb deposit resembles
the exhalative sedimentary (Sedex) deposit, rather than Mississippi valley type (MVT)
or volcanogenic massive sulfide (VMS) deposit.
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