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samples 1B 2B 3B 4B 5B 6B B 8B 9B 10B 11B 12B
SiO, 75.68 67.08 68.76 72.07 70.42 73.24 47.18 45.08 46.13 47.52 46.3 45.69
TiO, 0.5 0.5 0.66 0.62 0.64 0.63 1.533 2.97 2.25 1.27 212 2.54
Al,O, 11.9 12.06 13.29 14.03 13.16 13.1 15.73 13.47 14.6 13.93 15.7 14.59
Fe,03 2.92 3.64 6.03 5.39 5.715 4.55 7.06 9.11 8.088 9.25 9.18 9.14
MnO 0.37 0.31 0.3 1.93 1.035 1.48 0.26 0.28 0.27 0.14 0.21 0.24
MgO 3.85 4.27 2.46 2.32 2.39 1.35 13.76 9.94 11.85 7.35 8.64 9.29
Cao 0.19 1.49 1 0.14 0.57 0.35 8.69 7.04 7.865 9.12 9.08 9.56
Na,O 0.01 0.78 1.73 0.03 0.88 0.45 2.68 3.04 2.86 2.92 2.98 3.01
K.0 0.02 0.01 2.99 2.93 3.96 2.94 0.26 0.1 0.18 0.03 0.065 0.08
P,0s 0.12 0.12 0.15 0.146 0.148 0.14 0.49 0.39 0.44 0.18 0.285 0.33
Cry,04 0.008 0.009 0.014 0.015 0.015 0.015 0.005 0.005 0.005 0.036 0.021 0.011
LOI 51 7.9 3.6 54 4.5 4.95 4.4 7.3 5.85 4 5.65 6.47
Sum 99.79 99.12 99.79 99.45 99.62 99.54 99.37 99.72 99.55 99.71 99.72 99.72
Cu 96.9 129.3 9.4 31 20.2 25.6 21 49 35 61.6 55.3 52.15
Pb 16.6 175.5 94.4 62 78.2 70.1 11 23.1 17.05 2.4 12.75 17.93
Zn 316 345 56 367 2115 289.3 204 118 161 61 89.5 103.8
As 1 0.7 1.3 49 25.15 37.08 2.3 1.7 2 0.9 13 15
Cd 0.1 7.3 0.1 2.3 1.2 1.75 1 0.1 0.55 0.1 0.1 0.1
Sb 0.1 0.3 0.1 0.1 0.1 0.1 2 0.1 1.05 0.3 0.2 0.15
Bi 0.1 23 0.9 12 6.45 9.225 11 0.1 5.55 0.1 0.1 0.1
Ni 18 37 44 34 49 51.5 62 51 85.5 86 56.5 41.75
Sc 12 11 14 13 13.5 13.25 36 37 36.5 35 36 36.5
Ba 8 4 309 389 349 369 71 44 57.5 9 26.5 35.25
U 1.2 1.9 1.3 1.7 13 1.6 0.5 0.2 0.4 0.1 0.4 0.3
Co 67.6 70.5 86 59 72.5 65.75 33 73.1 53.05 75.8 74.45 73.78
Cs 0.1 0.3 41 31 3.6 3.35 0.5 0.3 0.4 0.1 0.2 0.25
Hf 3.2 3 6.2 6.2 6.2 6.2 4.8 51 4.95 2.5 3.8 4.45
Nb 7.4 7.6 11.2 13 12.1 12.55 6 7 6.5 7.5 7.25 7.12
Rb 0.4 0.1 72 65 68.5 66.75 15 2.1 8.55 0.1 11 1.6
Sr 2.5 13.5 43 14 28.5 21.25 487 197.1 342.1 3155 256.3 226.7
Ta 0.9 0.8 1.8 1.7 1.75 1.725 0.6 0.6 0.6 0.9 0.75 0.675
Th 9.5 8.9 10.7 10.2 10.45 10.33 1.3 1.2 1.25 1 11 1.15
\Y 83 79 96 77 86.5 81.75 386 398 392 209 303.5 350.8
Zr 105.5 102.5 216 195 205.5 200.3 148 196.7 172.4 88.2 142.5 169.6
Y 18 13.3 21.8 21.7 21.75 21.73 452 46.4 45.8 23.3 34.85 40.63
La 15.5 7.9 31.8 15 23.4 19.2 14.3 14.5 14.4 8.8 11.65 13.08
Ce 36.2 19.9 57.5 54.3 55.9 55.1 34.1 35.4 34.75 18.9 27.15 31.28
Pr 4.58 2.92 6.63 6.32 6.475 6.39 5.22 5.25 5.235 2.61 3.93 4.59
Nd 17.2 12.4 24.9 24.1 24.5 24.3 24.3 24.4 24.35 115 17.95 211
Sm 3.69 2.94 4.52 4.3 441 4.35 6.63 6.65 6.64 3.26 4.955 5.80
Eu 0.78 0.48 117 0.98 1.075 1.02 221 2.24 2.225 1.21 1.725 1.98
Gd 3.35 2.66 4.15 421 4.18 4.195 7.92 7.91 7.915 3.91 591 6.91
Tb 0.57 0.46 0.63 0.61 0.62 0.615 1.35 1.36 1.355 0.68 1.02 1.19
Dy 3.12 2.44 3.82 31 3.46 3.28 8.15 8.13 8.14 4.19 6.16 7.145
Ho 0.67 0.48 0.78 0.73 0.755 0.743 1.78 1.77 1.775 0.94 1.355 1.563
Er 1.92 1.38 2.22 2.25 2.235 2.243 4.97 4.95 4.96 2.54 3.745 4.348
Tm 0.31 0.23 0.33 0.36 0.345 0.353 0.74 0.75 0.745 0.37 0.56 0.655
Yb 1.86 1.43 2.34 1.98 2.16 2.07 4.63 4.69 4.66 2.39 3.54 4.115

Lu 0.31 0.25 0.34 4.1 2.22 3.16 0.76 0.72 0.74 0.36 0.54 0.63
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Investigation on protolith and tectonic setting of metamorphic
rocks in the Surian complex using petrographic
and geochemical data

Mohammad Ali Rajabzadeh * and Soheila Esmaeili
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Abstract

The metamorphic rocks of the Surian complex occurred along the Bavanat Valley,
northeast of Fars province at the eastern edge of the Sanandaj-Sirjan zone. The complex is
located between the Surian fault in the northeast, and Jian fault in the southeast, and
consists of chlorite epidote schist, chlorite actinolite schist, quartz chlorite schist, mica
schist and andalusite muscovite schist. Geochemical data (Al,03;, CaO, MgO, Ni, P,0s,
TiO, and REE) contents reveal that the primary rocks of andalusite muscovite schist,
quartz chlorite schist and mica schist were formed in sedimentary environments, whereas
those of the chlorite actinolite schist and chlorite epidote schist have igneous origin. The
concentrations of major immobile elements (e.g. Al, Ti), REE and Highs Field Strength
Elements (HFSE) (e.g. Nb, Y, Zr), indicate that the rocks of sedimentary origin were
formed in active continental margin setting in association with turbidites of deep sea floor
and those of igneous origin show tholeiitic basalt nature of rift basins.

Key words: geochemistry, petrography, metamorphic rocks, Surian complex, Sanandaj-
Sirjan zone
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