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Mineralogy and geochemistry of Skarn Fe orebody and
syenodioritic intrusive host rock in Zeber Kuh prospect area
(SW Bardaskan, South Khorasan province)

Hossein Narooie, Azadeh Malekzadeh Shafaroudi* and Mohammad H. Karimpour
Research Center for Ore Deposit of Eastern Iran, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract

The Zeber Kuh prospect area is located southwest of Bardaskan, South Khorasan
province, in the northeastern Iran. Lithologically, the area includes Rizu and Soltanieh
Formations metamorphosed carbonate rocks, which were intruded by syenogranitic and
syenodioritic intrusions. Field observations and laboratory studies such as structural
controls of orebody, metasomatic replacement and formation of low temperature H,O-
bearing minerals, and the occurrence of magnetite and pyrite associated with chlorite,
epidote, calcite, and quartz indicate that the iron mineralization is low temperature
skarn-type. The source of Fe mineralization is probably a younger intrusive rock at
depth. Hydrothermal ore fluid was ascended within fault zone and/or contact between
the intrusive rock and the carbonate unit and generated orebody. Iron grade ranges from
54 to 65 wt.% and sulfur value is > 3 wt.%. Magnetite chemistry and Ti, V, Al, Mn, Ni,
and Cr contents are similar to skarn deposit. Biotite syenodiorite host rock has
hypidiomorphic granular texture and it consists of plagioclase, K-feldspar, biotite, and
apatite minerals. Chemically, this intrusive rock is K-series alkaline type, which was
generated in within plate zone. This magma is characterized by strong enrichment in
LREE, LILE (Rb, Cs, Ba, and K), HFSE (Nb, Zr, and Ti), and P elements. The primary
magma is produced by low degree partial melting of garnet Iherzolite from
asthenospheric to boundary of asthenospheric-lithospheric mantle.

Key words: low temperature Fe skarn, magnetite, geochemistry of intrusive rock, Zeber
Kuh, Kashmar-Kerman tectonic zone
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Sample No. Z-15 Z-22 Z-24 Z-26 Z-27 Z-29 Z-36 Z-B Z-PIS Z-T
Ag 0.46 0.4 041 0.7 0.46 0.44 0.5 0.42 0.3 0.44
Al 15386 3339 3835 9010 4450 5566 5900 4518 2552 3744
As 24 10.1 29 2.2 1.9 23 26 25 22 19
Au 7 <5 <5 5 <5 <5 <5 <5 <5 <5
Ca 5455 12898 33798 56848 50967 74224 36362 17134 96053 3959
Ce 1 1 1 1 1 1 2 1 1 1
Co 61 48 18 27 18 19 41 22 16 14
Cr 4 5 5 3 5 8 23 16 6 4
Cu <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
La 2 1 1 1 3 3 5 1 2 4
Mg 1130 1267 4921 1742 4576 1897 4221 1459 >2% 776
Mn 703 625 486 1039 658 696 697 351 875 124
Ni 93 69 64 63 48 54 58 52 31 29
P 158 100 30 82 58 225 207 146 219 122
Pb 90 98 85 84 88 80 76 89 60 86
S 3621 389 9658 875 1283 3396 445 1278 >3% 1991
Sh 15.9 15.9 2.35 249 175 244 241 245 247 174
\Y% 67 304 116 148 181 167 108 114 73 116
Zn 72 75 72 59 63 58 60 7 44 61
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Sample No. S28-1 S28-2 S28-3 S28-4 S28-5 T1-1 T1-2 T1-3 T1-4 T1-5 S14-1 S14-2 S14-3 S14-4 S14-5
Si 027 019 014 023 012 011 035 024 025 08 005 015 0.5 01 0.5
Ti 0 009 005 005 001 0.01 03 002 003 0.02 0 001 001 001 001
Al 0.29 04 031 031 032 023 028 0.28 02 044 04 076 069 076 057
Fe 69 68.72 6889 6857 6895 69.23 68.66 69.12 69.17 6752 69.04 6845 68.72 6858 69.02
Mn 0.06 0.06 0.06 006 006 001 001 001 001 001 007 002 007 0.07 007
Mg 004 012 022 018 0.15 02 0.02 0 009 013 0.09 0 006 013 0.06
Cr 0.0005 0.04 0.01 0.0008 0.0005 0.0004 0.01 0.01 0.0004 0 0.0004 0.0004 001 001 0.01
\Y 0.01 0 001 004 0001 002 0011 002 0011 019 0.01 0.0067 0.01 0.0067 0.0069
Ni 0.0048 0.0054 0.0054 0.0054 0.0048 0.002 0.002 0.05 0.0029 0.0029 0.0093  0.24 0.0093 0.01 0.02
S 017 016 0.13 034 028 0 0 0 0 0.04 0 0.06 0 005 002
(0] 30.24 30.27 3023 3022 3016 3022 3037 30.27 30.26 30.69 302 3033 3036 3036 30.27
Total 100.08 100.05 100.05 100.006 100.05 100.03 100.01 100.02 100.02 99.92 99.86 100.02 100.08 100.08 100.10
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Sample No. S39 S40 S46 S48 T'19 T'20 T21 T'22 T'24
Longitude. 57°29'18.5"E 57°29'19.1"E 57°2920"E 57°2920.20"E 57°29'19.6"E 57°29'20.5"E 57°2921.3"E 57°29'22"E 57°29'23.5"E
Latitude 34°52'7.5"N  34°52'7.9"N 34°52'6.9"N  34°52'6.2"N 34°52'7.73"N  34°52'7"N 34°52'6.9"N 34°52'22"N 34°52'5.5"N
Sio, 4991 49.67 50.78 53.22 52.13 53.32 51.21 50.26 50.61
TiO; 2.23 2.01 1.88 1.59 1.92 1.64 1.96 1.9 1.9
Al,O; 15.54 14.51 15.46 16.43 15.48 15.33 15.47 15.29 14.99
FeOt 11.83 10.11 11.62 9.17 10.29 10.00 11.32 11.49 10.64
MnO 0.06 0.07 0.09 0.09 0.06 0.07 0.1 0.1 0.09
MgO 4.98 4.13 4.98 3.44 417 3.88 431 5.05 411
CaO 3.05 591 3.53 3.68 3.24 331 3.81 3.4 5.15
Na,O 5.42 5.74 5.02 5.99 5.57 5.93 5.39 5 4.62
K0 3.48 2.54 3.67 291 3.33 3.27 3.19 3.56 3.86
P,0s 0.77 0.82 0.68 0.53 0.69 0.66 0.83 0.68 0.83
LOI 2.29 4.17 1.85 2.58 2.73 2.26 2.02 2.83 2.79
Total 99.56 99.68 99.56 99.63 99.61 99.67 99.61 99.56 99.59
Ba 1060 463 504 671 550 561 570 481 518
Rb 90.6 53 84.9 70.5 77.2 79.2 70 76.2 82.9
Sr 185.7 183.1 464.2 663.6 2448 261.8 588.9 460.5 547.8
Zr 286.2 310.3 344.3 381.3 349.3 433.4 342.6 318.4 330.9
Nb 68.2 68.2 79.7 77.6 815 74.2 71.6 779 69.7
Co 21.3 17.6 26.4 18.3 19.5 24.3 21.9 26.3 23.2
La 113.2 78.9 715 70 80.1 68.7 72.3 75.9 715
Ce 200.5 143.8 132.7 1329 155.9 128.9 134.9 141.1 132.7
Pr 21.36 16.61 15.13 14.73 17.07 13.91 15.19 16.12 15.13
Nd 77.9 60.4 56.6 53.7 63.8 52.5 55.2 59.2 56.8
Sm 11.46 9.58 10.12 9.12 10.15 9.39 9.53 10.75 9.58
Eu 3.34 3.03 2.84 2.63 3.1 2.97 2.83 3.13 2.8
Gd 8.38 7.57 7.7 6.79 7.81 7.11 7.39 7.64 7.12
Tb 0.8 0.75 0.84 0.76 0.8 0.82 0.82 0.85 0.78
Dy 3.16 3.44 3.35 3.24 3.51 3.39 3.45 3.53 3.47
Ho 0.38 0.38 0.38 0.39 0.39 0.44 0.38 0.43 0.39
Er 0.76 0.76 0.82 0.93 0.82 0.81 0.71 0.72 0.74
m 0.09 0.1 0.1 0.11 0.09 0.11 0.08 0.11 0.09
Yb 0.55 0.55 0.58 0.61 0.54 0.71 0.6 0.59 0.51
Lu 0.09 0.11 0.07 0.07 0.08 0.09 0.07 0.09 0.07
Y 117 10.4 115 11.3 10.1 11.9 10.3 11.8 9.7
Cs 2.1 1.6 2 15 13 13 1.7 1.8 1.6
Ta 3.7 3.8 4.6 5.2 44 4.6 42 4.3 4
Hf 6.4 7.1 7.6 8.5 7.8 9.4 7.7 7.5 74
\% 82 82 65 50 69 53 61 61 62
Th 8.4 9.5 9.1 11.2 10 11.2 9.9 8.1 9.3
Ga 24.4 23.2 25 25.1 255 23.1 24.8 23.6 24.2
Na,O/K,0 1.55 2.25 1.36 2.05 1.67 1.81 1.68 1.40 119
(La/Yb)n 138.76 96.72 83.11 77.37 100.01 65.24 81.24 86.73 94.52
Eu/EU” 1.04 1.09 0.98 1.02 1.06 111 1.03 1.06 1.04
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