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The Study of amphibolites in Bahram Gor area (northwest of
Gol-e Gohar mine in Sirjan), with emphasis on mineral
paragenesis and whole rock chemical data
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Abstract

The study area is located northwest of Gol-e Gohar mine (Bahram Gur Protected Zone)
in Sirjan, the Kerman Province, a part of the Sanandaj-Sirjan zone. The area is mainly
dominated by metamorphic rocks with their basic igneous origin and sedimentary
including slate, phyllite, schist (garnet schist, amphibole schist, mica schist, kyanite
schist), epidote amphibolite, amphibolite, gneiss, quartzite and marble. Among the
study rocks, amphibolites with different minerals paragenesis, have been experienced
the highest metamorphic grade to amphibolite facies. The basic igneous rocks ranging
in composition from tholeiitic to calc-alkaline are the source rocks of the studied
amphibolites and the oceanic crust is their protolith. As the discrimination geochemical
diagrams display the amphibolites of the study area probably belong to back arc tectonic
environments, which are very similar to mid-ocean ridges (MORB). The primary
magma of the igneous rocks and the protolith of amphibolites were derived from spinel-
peridotite. Furthermore, on the geochemical diagrams which were used for the purpose
of this study, the positive Ba and negative Nb anomalies along with low Nb/U ratio
show that the magma of the protolith has been subjected to crustal contamination during
rising to the surface. All the geochemical data indicate that the magma has emplaced in
a supra-subduction environment related to Neotethys Ocean.
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Geology Map Of Study Area

Main Tectonic Units Of Iran
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I: Syn tectonic Mineral, 11: Post tectonic Mineral

Mineral abbreviations after J. Siivola & R. Schmid (2007)
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oSN Gl s 55 Splge dilaie Glacdgniel CLaeS 5 8 o ate (Lol sloa ST Slear 3 a5o5 =Y Jou o
«Epidote  Amphibolite :Amp Ep. sAmphibolite :Amp) (e ppm a0 5 GleSy e 8 o, aic § Jiga—v 04y L ol
(Biotite Amphibolite :Bt. Amp

Samples No.  HRS-263 HRS-222 HRS-260 HRS-250 HRS-242 HRS-255 HRS-243 HRS-78 HRS-178 HRS-244 HRS-218

Symbol A A A A A A A ] ] ] Y
Rock Type Amp. Amp. Amp. Amp. Amp. Amp. Amp. Ep. Amp. Ep. Amp. Ep. Amp. Bt. Amp.
SiO, 46.40 46.55 49.89 45.96 49.41 47.35 50.51 49.28 48.12 45,53 47.02
Al,O; 17.66 14.96 1291 15.08 14.97 16.31 13.07 16.50 14.48 13.79 15.65
Fe,O3 (T) 10.39 13.80 16.20 13.99 11.98 10.09 15.65 10.19 12.37 13.42 13.68
FeO (T) 9.35 12.42 14.58 12.59 10.78 9.08 14.08 9.17 11.13 12.08 12.31
MnO 0.19 0.19 0.25 0.20 0.19 0.22 0.25 0.21 0.18 0.17 0.37
MgO 10.44 7.49 4.20 7.36 6.60 10.07 4.16 6.03 5.91 5.34 7.80
CaO 7.78 9.29 6.24 9.37 9.77 6.68 6.29 9.67 7.96 11.18 8.29
Na,O 3.14 2.53 3.70 2.49 2.44 3.24 3.95 3.28 2.84 2.66 3.62
KO 0.64 111 0.76 1.04 0.49 0.72 0.71 0.53 0.88 0.21 0.48
TiO, 1.01 2.18 3.23 221 1.47 0.89 3.22 1.03 2.00 212 1.86
P,0s 0.11 0.24 0.50 0.24 0.15 0.07 0.48 0.26 0.27 0.28 0.23
LOI 2.18 2.06 1.85 2.08 1.83 3.45 181 2.95 4.77 4.77 1.47
Total 99.94 100.40 99.73 100.00 99.30 99.08 100.10 99.92 99.78 99.47 100.50
Mo# 66.56 51.81 33.93 51.03 52.18 66.41 34.49 53.97 48.62 44.08 53.04
Sc 38 32 37 32 42 39 37 34 39 33 40
Be <1 <1 2 <1 <1 <1 2 1 1 1 <1
\Y 209 305 399 305 296 216 399 307 293 297 295
Ba 94 145 256 142 67 180 364 429 484 24 103
Sr 117 194 174 203 259 212 178 910 299 465 181
Y 21 24 49 24 27 20 52 15 29 23 32
Zr 75 124 254 123 87 60 242 86 150 145 116
Cr 350 210 50 190 160 320 50 50 80 70 250
Co 45 64 37 61 41 47 37 33 34 43 48
Ni 170 130 30 120 70 160 40 30 30 70 140
Cu 50 60 40 50 70 20 40 30 30 40 50
Zn 210 90 150 80 120 160 140 90 90 100 90
Ga 16 20 22 20 16 16 22 17 19 20 18
Ge 2 1 2 1 2 1 1 1 1 1 1
As <5 <5 <5 <5 5 <5 <5 <5 <5 <5 <5
Rb 17 36 25 33 15 17 23 12 26 <2 14
Nb 3 7 16 7 3 <1 16 5 10 13 4
Mo <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Ag <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 <05
In <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2
Sn <1 1 3 1 1 <1 3 <1 1 1 1
Sh 13 0.7 0.6 0.6 0.8 15 0.8 0.8 0.8 0.6 0.8
Cs <05 <05 1 <05 <05 <05 0.9 <05 0.6 <05 <05
La 5.6 135 22.7 111 6.1 3.8 244 20.9 14.6 14 8.1
Ce 13 27.8 53.2 25.6 15.3 9.5 57.8 415 33.6 32.8 20.5
Pr 1.84 34 7.08 3.37 2.25 1.36 7.47 4.93 4.35 4.1 2.93
Nd 9.2 16.3 321 16.4 11.3 7.2 34.3 21.4 19.9 19.7 15.1
Sm 3 45 9 4.6 34 2.3 9.3 49 5.3 5 4.4
Eu 0.98 15 281 1.45 1.38 0.96 2.86 1.48 1.83 18 154
Gd 34 52 9.5 52 45 31 9.2 3.9 5.8 5.1 5.6
Tb 0.6 0.8 16 0.8 0.8 0.6 16 0.6 1 0.8 1
Dy 4.1 5.1 9.6 5 5.1 3.8 9.9 34 5.9 4.9 6
Ho 0.8 1 1.9 1 11 0.8 2 0.7 1.2 1 1.2
Er 24 2.9 5.6 2.9 3 2.3 5.7 1.8 34 2.6 3.6
Tm 0.36 0.41 0.79 0.42 0.46 0.34 0.83 0.25 0.49 0.38 0.53
Yb 23 2.7 51 2.7 3 23 53 1.6 3.2 2.4 3.3
Lu 041 04 0.75 0.42 0.48 0.38 0.83 0.23 0.49 0.37 0.5
Hf 18 3.1 5.8 3 24 1.6 5.8 2.2 3.7 35 2.9
Ta 0.3 0.7 1.2 0.7 0.3 0.2 13 0.4 0.8 1.1 0.4
W 2 3 3 2 3 2 2 2 2 2 2
TI <0.1 0.1 0.2 0.1 <01 <01 0.2 <0.1 0.1 <01 <0.1
Pb 27 <5 <5 <5 <5 9 <5 8 5 <5 <5
Bi <04 <04 <04 <04 0.6 <04 <04 <04 <04 <04 21
Th 0.6 1 2.8 0.9 0.7 0.4 3 4.4 1.6 13 0.9

U 0.2 0.2 1.1 0.3 0.2 0.1 11 1.2 0.6 0.5 0.3
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