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Sample Latitude & Longitude QTZ | Bt Pl | Fsp [ Chl | Cal | Am | Brs | Act Tr Ep | Ser| Tur | Ttn | Rt | Op Rock Type
HRS-218 55°01'09"-29°17' 10" o X X Xret X o Biotite Amphibolite
HRS-78 55°00'53"-29° 32'34" X X o Xret X X | Xret o Epidote Amphibolite
HRS-178 55°03'29"-29° 16' 18" X X o Xret X X | Xret o Epidote Amphibolite
HRS-244 54°57'26" - 29° 19' 50" X X Xret o X X | Xret o Epidote Amphibolite
HRS-222 55°00'09" - 29° 17' 47" o X X Xret O o o Amphibolite
HRS-242 54°53'01"-29°19'37" o X X O | Xret O (o) Amphibolite
HRS-243 54°53'11"-29° 19'39" O X Xret X X Xret O o Amphibolite
HRS-250 55°00'06" -29° 17' 30" o X X Xret O o o Amphibolite
HRS-255 55°01'02"-29°17'43" o X o Xret O X o o O o O o Amphibolite
HRS-260 54°53'00" - 29° 19' 30" o X Xret X X Xret o o Amphibolite
HRS-263 55°01'07"-29° 17' 44" o X o Xret X o o O | Xret o o Amphibolite

X: Major Mineral, O: Minor Mineral, Xr: Relict Mineral, Xret: Retrograde Product, X(Inc): Inclusion

1: Syn tectonic Mineral. W: Post tectonic Mineral

Mineral abbreviations after J. Siivola & R. Schmid (2007)
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Mineral |Ampibole
Sample  |HRS-218 HRS-222 HRS-255 HRS-263
$i02 [ 45.10]45.57] 45.10 | 45.84 [ 45.53 | 45.66 | 45.22 | 44.99 [ 45.61 | 45.94 | 45.63 | 45.96 | 45.03 | 45.75 | 44.22| 43.00 | 44.09 | 44.10 | 44.99 | 44.57 | 44.19 | 44.87 | 44.56 | 44.83 | 46.72| 46.79 | 45.89 | 47.17
Ti02 067 | 0.63 | 047 | 0.57 | 0.64 | 034 | 0.62 | 0.55 [ 0.53 | 0.61 | 0.56 | 0.54 | 0.56 | 0.66 | 0.93 | 0.88 | 0.75 | 0.85 | 0.66 | 0.80 | 0.81 [ 0.79 | 0.79 | 0.82 | 0.60 | 0.47 | 0.56 | 0.52
AI203 | 12.94 | 12,54 | 1215|1318 | 13.18 | 12.89 [ 13.11 | 13.24 | 13.08 | 12.91 | 12.55 [ 13.12] 13.29| 13.70 | 14.09 | 14.38 | 13.92 | 13.42 | 13.23 | 13.36 [ 13.82| 13.73 | 13.40 | 13.57 14.82 [ 13.29| 15.15 | 14.83
FeO 15111538 | 16.55 | 14.57 | 14.40 | 14.65 | 1527 | 15.13 | 14.30 | 14.71| 14.57 | 15.04 | 15.55 | 14.07| 14.35 | 1530 | 14.85 | 14.15| 14.98 | 14.71 [ 1424 | 15.16 | 15.30 | 15.57| 11.88 ] 12.89 | 11.39 | 9.72
MnO 036 | 048 | 033 | 037 | 042 | 045 | 045 | 034 | 034 | 039 | 0.51 | 035 [ 030 | 030 | 0.26 | 0.23 | 024 | 0.16 | 0.20 | 0.24 | 0.16 | 022 | 0.26 | 0.10 | 039 | 031 | 0.19 | 0.24
MgO 1161 [ 11.32] 9.89 | 1124 | 11.08 [ 11.32] 11.34| 10.81 | 10.78 | 11.43 [ 11.39 | 10.81 | 11.32 | 11.07[ 10.30 | 1033 | 10.22 | 10.56 | 10.85 | 10.66 | 10.59 | 10.83 | 10.68 | 1049 | 12.20| 14.15 | 13.42 | 13.35
Ca0 10.31 [ 10.22{ 11.06 | 10.26 | 10.35 | 10.63 | 10.37] 10.52 | 10.96 | 10.40 | 10.69 | 10.51 | 10.50 | 10.64 [ 10.69 | 10.92 | 11.23 | 11.53 [ 11.33 | 11.48 | 11.19| 11.00 | 11.61 | 11.05 | 10.39| 8.84 | 10.13 | 10.23
Na20 199 | 208 | 1.91 | 2.06 [ 223 | 1.71 | 1.63 | 1.78 | 1.59 | 1.53 | 1.68 | 1.46 | 1.58 | 1.66 | 1.86 | 1.80 [ 1.80 [ 1.72 | 1.67 | 1.66 | 1.82 [ 1.72 | 1.63 | 1.67 | 2.53 | 1.80 | 2.15 | 1.89
K20 030 | 031 | 0.34 | 028 [ 028 | 025 | 0.33 | 0.30 [ 030 | 029 | 027 | 0.26 [ 029 | 030 | 0.74 | 0.74 | 0.75 | 0.65 | 0.59 | 0.67 | 0.70 | 0.67 | 0.67 | 0.64 | 0.18 | 0.21 | 0.17 | 0.16
cr203 | 0.08 | 0.08 | 0.07 | 0.08 | 0.08 | 0.09 | 0.00 | 0.15 | 0.06 | 0.13 | 0.14 | 0.02 | 0.00 | 0.07 | 0.02 | 0.07 | 0.08 | 0.02 | 0.07 | 0.00 | 0.03 | 0.00 | 0.03 | 0.00 | 0.03 | 0.16 | 0.11 | 0.15
Total [ 98.4798.60|97.88 | 98.44 [ 98.19 | 97.98 | 98.35 | 97.80 [ 97.54 [ 98.34 | 98.00 | 98.08 | 98.42 [ 98.22| 97.48 | 97.65 | 97.93 [ 97.15 | 98.57 | 98.14 | 97.53 | 98.99 [ 98.93 | 98.74 | 99.74 | 98.92 | 99.16 | 98.27
0 BB B3| B3| B3| B33 B8] 33|3|83|23[3|3|3|23[3|3|3|23[23]23|23]|2
si 643 | 6.51 | 6.61 | 654 | 654 | 6.55 | 6.45 | 6.49 | 6.60 | 6.54 | 6.5 | 6.58 | 6.42 | 6.54 | 645 | 6.28 | 6.44 | 649 | 6.50 | 6.49 | 6.46 | 6.43 | 6.44 | 6.46 | 6.52 | 6.40 | 635 | 6.57
T 007 | 0.07 | 0.05 | 0.06 | 0.07 | 0.04 | 0.07 | 0.06 | 0.06 | 0.07 | 0.06 | 0.06 | 0.06 | 0.07 | 0.10 | 0.10 | 0.08 | 0.09 | 0.07 | 0.09 | 0.09 | 0.09 | 0.09 | 0.09 | 0.06 | 0.05 | 0.06 | 0.05
Al 217 | 211 | 210 | 222 | 223 | 218 | 220 | 225 [ 223 | 216 | 212 | 2.21 [ 223 | 231 | 242 | 247 | 240 [ 233 | 225 | 229 | 2.38 [ 232 | 228 | 231 | 244 | 2.14 | 247 | 243
Fe3+ 106 | 097 | 049 | 0.82 | 0.69 | 0.86 | 1.09 | 0.84 [ 0.54 | 098 | 0.83 | 0.83 | 1.12 [ 0.69 | 047 | 0.71 | 0.38 | 0.24 | 052 | 039 | 0.37 [ 0.66 | 0.48 | 0.59 | 0.56 | 1.84 | 1.09 | 0.72
Fe2+ 075 087 | 1.54 | 092 | 1.04 | 0.89 | 0.73 | 0.98 [ 1.19 | 0.77 | 0.92 | 0.97 [ 0.73 | 099 | 129 | 1.16 | 144 | 150 | 129 | 141 | 1.37 | 1.16 | 137 | 129 | 0.83 | -0.37 | 023 | 0.41
Mn 0.04 | 0.06 | 0.04 | 0.04 | 0.05 | 0.06 | 0.05 | 0.04 [ 0.04 | 0.05 | 0.06 | 0.04 [ 0.04 | 0.04 | 0.03 | 0.03 | 0.03 | 0.02 | 0.02 | 0.03 | 0.02 | 0.03 | 0.03 | 0.01 | 0.05 | 0.04 | 0.02 | 0.03
Mg 247 | 241 | 216 | 239 | 237 | 242 | 241 | 232 | 233 | 242 | 244 | 230 | 240 | 236 | 224 | 225 | 223 | 2.32 | 234 | 231 | 231 | 231 | 230 | 225 | 254 | 2.88 | 277 | 277
Ca 158 | 156 | 1.74 | 157 [ 159 | 163 | 1.58 | 1.62 | 1.70 | 158 | 1.64 | 1.61 | 1.60 | 1.63 | 167 | 1.71 | 1.76 | 1.82 | 1.75 | 1.79 | 1.75 | 1.69 | 1.80 | 1.71 | 1.55 | 1.30 | 150 | 152
Na 055 058 | 0.54 | 0.57 | 0.62 | 048 | 0.45 | 0.50 [ 0.45 | 042 | 047 | 041 | 0.44 | 046 | 053 | 0.51 [ 0.51 | 0.49 | 047 | 047 | 0.52 | 0.48 | 0.46 | 047 | 0.69 | 0.48 | 0.58 | 0.51
K 0.05 | 0.06 | 0.06 | 0.05 | 0.05 | 0.05 | 0.06 | 0.05 [ 0.06 | 0.05 | 0.05 | 0.05 [ 0.05 | 0.06 | 0.14 | 0.14 [ 0.14 [ 0.12 | 0.11 | 0.12 | 0.13 [ 0.12 [ 0.12 | 0.12 | 0.03 | 0.04 | 0.03 | 0.03
Cr 001 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.00 | 0.02 [ 0.01 | 0.01 | 0.02 | 0.00 | 0.00 | 0.01 | 0.00 | 0.01 | 0.01 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.02 | 0.01 | 0.02
Total [ 151815191534 | 15.19 [ 1526 | 1515 15.10 | 15.18 [ 15.20 [ 15.06 | 15.16 | 15.07 | 15.00 | 15.14 | 1533 | 15.36 | 15.41 | 15.43 [ 1533 | 15.38 | 15.40 | 1529 [ 1538 | 15.29] 15.27| 14.81 | 15.11 | 15.06
AV) | 157 | 149 | 139 | 146 | 146 | 145 | 1.55 | 1.51 | 1.40 | 146 | 145 | 142 [ 1.58 | 146 | 155 | 1.72 | 1.56 | 1.51 | 150 | 1.51 | 1.54 [ 157 | 1.56 | 154 | 148 | 1.60 | 1.65 | 1.43
Avy | 061 [ 062071076 077|072 065|074 084070 067|079 065|085 087]075] 084|082 |075]078]084] 076073077096 054|082 | 100
C 5.00 | 5.00 [ 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00 | 5.00
B 200 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 1.7 | 2.00 | 2.00
A 0.18 1 019 | 0.34 | 0.19 [ 026 | 0.15 | 0.10 | 0.18 [ 020 | 0.06 | 0.16 | 0.07 [ 0.09 | 0.14 | 033 | 0.36 | 0.41 | 0.43 | 033 | 0.38 | 0.40 [ 029 | 038 | 029 | 0.27 [ 0.04 | 0.11 | 0.06
Mg/(Mg+Fe2+)| 0.7 [ 0.74 | 058 | 0.72 | 0.69 [ 0.73 [ 077 | 0.70 | 0.66 | 0.76 | 0.73 | 0.70 | 0.77 | 0.70 | 0.64 | 0.66 | 0.61 | 0.61 | 0.64 | 0.62 | 0.63 | 0.67 | 0.63 | 0.64 | 0.75 | 115 | 0.92 | 0.87
Fe2+/Mg+Fe24 0.23 | 026 | 042 ] 0.28 | 0.31 [ 027 | 023 | 030 | 0.34 [ 0.24 [ 027 | 030 ] 0.23 [ 0.30 | 0.36 | 034 ] 039 | 0.39 | 0.36 | 038 ] 037 ] 0.33 | 0.37 | 036 ] 025 | -0.15] 0.08 | 0.13
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Abstract

The study area is a part of the Sanandaj-Sirjan zone which is mainly composed of metamorphic rocks, a variety of igneous basic rocks and
sediments. the metamorphic rocks studied at west of Kheyrabad, North of Gol-e Gohar mine in Sirjan, Kerman Province are slate, phyllite,
schist (garnet schist, amphibole schist, micaschist, kyanite schists), epidote amphibolite, amphibolite, gneiss, quartzite and marble. Amphibolite
facies is the highest metamorphic grade in the region experienced by the rocks. Protolith of amphibolites is basic to intermediate igneous rocks
with chemical composition of calc-alkaline. Based on Ti against V diagram and Nb-Zr-Ydiagram, amphibolites of the study area belong to
mid-ocean ridges (MOR) and Volcanic arc tectonic environments in relation to Neotethys ocean.Mineral chemical features classify amphiboles
as calcic amphiboles. average temperature of amphiboles is 630°C and maximum pressure is 7.5 kbar for the studied amphibolites. Geothermal

gradient of ~ 28°C/Km indicates a continental crust setting for metamorphism.
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