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Samples
No.

SiO, 68.46 64.75 75.10 7347 7043 69.78 7487 7275 6680 6748 6471 68.12  69.57
TiO, 0.43 0.51 0.14 0.41 0.66 0.59 0.33 0.36 0.46 0.33 0.87 0.48 0.34
AlLO, 15.51 16.84 1418 13.68 1396 14.12 1329 1439 17.15 1722 1492 1558 15.68
Fe,0, 3.56 4.65 0.94 1.94 3.63 3.60 1.89 2.46 3.19 2.46 6.31 3.56 2.53

N1 N2 N3 N4 NS N6 N7 N8 N9 N10 N11 N12 N13

CaO 1.95 3.46 1.53 1.27 2.11 1.99 1.27 1.36 2.21 2.06 1.75 1.29 1.70
K,0 3.76 2.66 0.52 3.56 3.77 4.72 2.69 2.44 3.82 4.08 2.90 4.57 4.68
MgO 1.00 1.54 0.26 0.73 1.01 1.02 0.54 0.80 0.94 0.59 3.10 1.00 0.57

MnO 0.05 0.05 0.01 0.02 0.04 0.04 0.02 0.03 0.04 0.03 0.06 0.04 0.03
Na,O 4.14 4.29 6.50 4.21 3.39 3.22 4.33 4.26 4.24 4.66 4.10 3.84 3.69

P,0, 0.14 0.21 0.12 0.12 0.13 0.24 0.12 0.10 0.14 0.13 0.26 0.22 0.14

LOI 0.95 1.08 0.56 0.55 0.79 0.52 0.72 1.03 1.00 1.05 1.00 1.37 1.20

Total 99.97 100.04 99.87 99.96 9993 99.86 100.06 99.98 100.00 100.10 99.98 100.06 100.13
Sr 180 220 80 180 110 120 100 110 200 200 100 140 140
Zr 168 178 98.4 127 154 200 159 169 208 185 195 204 191
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Y Jgil aalsl
Sa:gles N1 N2 N3 N4 N5 N6 N7 N8 N9 N0 NIl NI2 NI3
Nb 11 15 24 6 1 8 6 1 21 17 13 14 15
Co 42 75 1.8 4 75 74 38 44 34 25 143 45 26
Zn 38 33 10 20 31 36 18 30 53 36 44 38 49
La 429 504 139 273 284 288 342 321 506 424 295 419 575
Ce 79.9 889 231 531 582 545 647 467 925 788 706 756 932
Pr 8.93 101 295 64 707 644 789 684 107  8.78 8 842 102
Nd 307 356 107 236 262 235 291 244 365 308 312 296 356
Sm 53 66 26 59 6 5.1 53 48 64 49 65 53 57
Eu 0.96 111 033 068 095 1.02 092 097 097 08 099 08 1.5
Gd 408 573 257 58 644 459 432 426 446 339 54 415 435
Tb 0.64 09 048 1.1 121 083 078 062 065 046 081 061 055
Dy 368 515 312 725 744 536 46 355 349 247 485 333 286
Ho 066 097 062 152 154 1.1 094 068 063 045 101 068  0.5I
Er 189 288 189 441 449 34 255 194 163 133 301 194 152
Tm 026 043 029 065 061 049 035 026 022 018 042 027  0.19
Yb 17 25 24 38 38 32 23 1.8 1.6 13 29 1.9 1.3
Lu 027 036 037 055 053 046 036 029 021 021 044 032 021
Y 191 287 190 446 444 33 27 196 179 136 267 194 148
Cs 0.8 09 0.1 1 08 22 07 08 11 08 28 1 1.1
Ta 0.6 1.1 26 05 08 05 05 05 1.1 09 07 06 09
Hf 5 5 4 4 5 6 5 6 6 6 5 6 5
Th 15.9 179 254 127 134 99 166 15 281 23 18 195 305
U 374 252 635 2 217 129 122 154 489 451 151 59 572
v 54 92 27 37 55 51 48 36 59 35 141 47 92
EwEu* | 0.6l 054 039 035 046 063 057 064 053 060 050 054  0.62
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Abstract

As a part of Takab Metamorphic Complex (TMC), Belgeis Mountain has a variety of metamorphic rocks including orthogneiss, pelitic schists,
meta-ultramafics and mafic rocks and dolomitic marbles. This complex was metamorphosed, faulted and folded during Late Neoproterozoic-
Early Cambrian Pan-African orogeny and invaded by granitoid pertinent to the subduction of the Neo-Tethys oceanic crust beneath the
Iranian crust during Tertiary. Geochemically, the protolith of orthogneiss of Belgeis Mountain is high K and has calc-alkaline affinity and both
fractional crystallization and magma mixing have been incorporated significantly to produce the protolith of them. The pattern of trace elements
normalized to chondrite and primitive mantle points to enrichment in LILE and LREE, depletion of HFSE and HREE and shows negative
anomalies in Eu, Ba, Nb, Sr, Ti and P. Depletion in HFSE was accompanied with enrichment of LILEs and LREEs indicating the generation of
protolith in subduction setting related to active continental margins. Tectonic discrimination diagrams suggest a combination of volcanic arc and
continental collision settings for the studied samples. There are many evidence including La/Nb>1 and relatively high values of several ratios
such as Zr/Nb (14.7), Th/NDb (1.5), Ba/Nb (58), La/Nb (3), Ti/Zr (14.9), Nb/Ce (0.24) and (La/Sm)n (3.76),close to crust values, confirming that
mantle was not incorporated solely but both crust and mantle sources were contributed in origin of these rocks. All aforementioned points in
addition to occurrence of paleo-suture zone and ophiolitic rocks (i.e. serpentinites, meta-mafic and meta-ultramafic rocks) around these medium
to high grade metamorphic rocks confirm that subduction of an oceanic lithosphere followed by collision in the study area.
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