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Genesis and tectono-magmatic setting of Sadrabad iron Skarn
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Abstract

The Sadrabad iron deposit is located 28 km west of Sadrabad village (west of Yazd) at the
Urumieh-Dokhtar magmatic arc. The Upper Triassic-lower Jurassic sedimentary rocks
(dolomitic limestone, sandstone, shale and marl), the Cenozoic granite to dioritic intrusive
bodies and the Quaternary unconsolidated deposits outcrop in the study area. The intrusive
bodies are of I-type calc-alkaline series formed in syn-collision to post collision settings of
continental margin subduction zone. The later quartz monzodiorite intrusions played a
significant role in iron mineralization. The location of mineralization controlled by NW-SE and
NE-SW fault systems. Olivine, clinopyroxene, garnet, tremolite-actinolite, epidote, serpentine,
talc, phlogopite, calcite, dolomite, brucite and hydromagnesite are the main skarn minerals. The
ore bodies consist mainly of magnetite with minor pyrite, chalcopyrite and pyrhotite which
occur as massive, vein-veinlets, brecciate and disseminated magnetite. Skarn formation occurs
in two prograde and retrograde stages. Olivine, clinopyroxene and garnet formed in prograde
and the remaining minerals in retrograde stages. The temperature and salinity of fluid inclusions
in quartz veins associated with serpentine (in retrograde stage) range from 217 to 280 °and 8 to
16 (wt %) NaCl. respectively, indicating the mixing of magmatic and meteoric water in
retrograde stage. The Mg-bearing silicates such as serpentine, phlogopite, diopside and talc in
the Sadrabad skarn, point to the mineralization of magnesian type.
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Sample No. Mol Mo10 Mo2 Mo3 Mo4 Mo5 Mo6 Mo7 Mo8 Mo9
Sio2 67.25 61.01 69.68 62.24 61.18 51.63 62.54 69.52 62.73 68.79
Al,Os 17.11 16.81 16.58 16.86 16.81 17.42 16.75 15.42 16.91 16.34
Fe,0s 3.03 3.08 0.95 6.5 6.58 9.96 5.66 2.63 5.62 3.03
MnO 0.081 0.159 0.001 0.088 0.065 0.149 0.121 0.011 0.103 0.03
MgO 0.88 2.68 0.26 242 2.42 4.35 2.68 0.57 2.56 0.7
CaO 3.69 311 3.52 351 411 7.98 3.75 2.32 3.86 2.58
Na,O 3.69 3.35 3.56 3.45 331 2.01 291 3.48 3.34 3.72
K0 321 1.87 3.85 1.89 1.42 111 2.89 3.68 2.45 3.01
TiO, 0.245 0.481 0.168 0.45 0.471 0.663 0.496 0.199 0.538 0.228
P,0s 0.054 0.079 0.033 0.074 0.084 0.086 0.076 0.045 0.088 0.054
L.O.l. 0.48 2.56 11 2.18 3.18 4.33 1.78 1.88 1.53 1.19
Total 99.72 97.86 99.7 99.66 99.63 99.69 99.65 99.75 99.64 99.67
Ba 662 360 714 530 544 288 848 562 973 649
Rb 117 62 102 69 53 38 101 89 77 118
Sr 397 323 397 359 343 356 328 376 380 356
Y 34 31 40 30 27 22 39 30 36 42
Zr 197 159 194 162 164 117 171 194 174 187
Nb 4 3 2 6 7 5 9 5 4 2
Th 4 2 11 1 3 5 7 2 7 5
Pb 44 52 41 42 18 98 46 24 59 59
Ga 19 19 21 18 19 16 18 19 16 17
Zn 55 64 25 56 41 86 54 17 82 32
Cu 313 31 31 36 41 28 40 16 33 39
Ni 40 116 49 46 38 238 62 34 39 45
\% 44 103 23 97 99 168 105 32 104 40
Cr 11 15 9 10 5 142 15 11 18 13
Co 9 6 5 4 7 11 9 8 5 7
U 2 2 1 1 2 1 2 1 1 1
W 14 6 3 2 5 4 2 17 8 2
Mo 2 2 1 4 2 3 2 2 1 4
La 8 19 15 14 19 5 5 24 14 22
Ce 17 46 40 27 46 9 13 75 25 52
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No. Sample Tim Tu Type of NaCl  Size
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2 7 5- 248 L+V—L 8 10
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Sample No. M-1 M-2 M-3
SiO, 43.05 42.28 4455
Al,O; 0.07 0.30 0.37
FeO* 19.08 15.74 13.99
MnO 0.45 0.61 0.70
CaO 34.70 38.39 35.84
Na,O 0.01 0.57 2.80
Total 97.36 97.89 98.25
Oxygen No. 12.00 12.00 12.00
Si 3.56 3.43 3.53
Al 0.01 0.03 0.03
Fe?* 0.07 0.05 0.05
Fe* 1.25 1.01 0.88
Mn 0.03 0.04 0.05
Ca 3.08 3.34 3.04
Na 0.00 0.09 0.43
Sum 8.00 8.00 8.00
Almandine 0.00 0.00 0.00
Andradite 99.46 97.25 96.22
Grossular 0.00 0.07 0.35
Pyrope 0.00 0.00 0.00
Spessartine 0.54 2.68 3.42
Uvarovite 0.00 0.00 0.00
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Sample No. M-71 M-72 M-73 M-74
SiO, 61.06 59.09 60.89 60.77
Al,O4 0.27 0.26 0.07 0.32
Fe,Os* 0.59 0.59 0.40 0.68
MnO 0.08 0.13 0.13 0.13
MgO 17.45 16.98 16.90 17.01
CaO 20.33 21.57 21.34 20.89
Na,O 0.00 0.76 0.00 0.01
K,0 0.08 0.02 0.08 0.02
Total 99.86 99.40 99.81 99.83
Oxygen No. 6.00 6.00 6.00 6.00
Si 2.23 2.15 2.22 2.22
Al 0.01 0.01 0.00 0.01
Fe®* 0.00 0.00 0.00 0.00
Fe?* 0.02 0.02 0.01 0.02
Mg 0.95 0.92 0.92 0.93
Mn 0.00 0.00 0.00 0.00
Ca 0.79 0.84 0.84 0.82
Na 0.00 0.05 0.00 0.00
K 0.00 0.00 0.00 0.00
Sum 4.00 4.00 4.00 4.00
Wollastonite 45.09 47.19 47.17 46.28
Enstatite 53.85 51.68 51.98 52.43
Ferro-sillite 1.06 113 0.85 1.29
WEF 100.00 94.32 100.00 99.92
Jadeite 0.00 5.68 0.00 0.08
Aegirine 0.00 0.00 0.00 0.00
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After Oligocene - Miocene

Oligocene - Miocene

Upper Cretaceous - Paleocene
Arabian Plate

Fe DepositsUDMB
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Skarn Type: Sadrabad iron skarn Magnesian iron skarn Calcic iron skarn
Characteristics:
Tectonic setting Continental margin Continental margin Continental margin, Iceland
arc
Intrusive Diorite-granite Granodiorite- granite Gabbro-syenite, commonly
compositions diorite
Tonnage/ grade 5-10 Mt/40% Fe (Baniadam, 2013) 5-100 Mt/40% Fe 5-200 Mt/40% Fe
metals Fe (CuzxAu) (Baniadam, 2013) Fe (Cuxzn) Fe(CutCo+Au)
minerals Olivine, diopside, amphibole, serpentine, talc, Forsterite, calcite, diopside, Grandite, salite, ferrosalite,
brocite, hydromagnesite, phlogopite amphibole, phlogopite epidote

Ore minerals Magnetite (pyrite, chalcopyrite, pyrhotite)
Alteration
Morphology of
intrusive

Propylitic, sericitic
Small stock

Magnetite (pyrite, chalcopyrite,
sphalerite, pyrhotite)
Minor propylitic
Small stock

Magnetite (chalcopyrite,
cobaltite, pyrhotite)
Mainly ca-silicates
Small to big stock
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