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Sample S29 S44B S44D S44G S45A  S48A2 S53A S55A S58M S58N S58P
(wt%)
Sio, 71.9 65.1 60.4 63.8 54.1 57.4 61.9 58.0 58.6 64.7 64.8
TiO, 0.639 0.803 0.861 0.828 0.921 0.923 0.874 0.867 0.846 0.86 0.740
Al,O; 121 15.4 18.2 15.3 19.8 18.8 17.1 18.4 17.7 15.1 13.4
Fe,0; 43 6.80 7.62 6.92 10.68 7.32 6.44 7.99 8.40 7.72 10.04
MnO 0.030 0.058 0.076 0.075 0.05 0.039 0.046 0.060 0.076 0.029 0.048
MgO 1.88 3.29 3.98 3.52 450 3.74 4.00 4.20 450 3.20 2.96
CaO 0.58 0.95 0.88 1.54 0.46 0.75 157 0.63 1.00 0.64 0.91
Na,O 2.16 2.50 1.81 3.14 1.69 3.57 3.41 1.91 2.94 0.98 2.92
K,0O 2.25 2.77 3.52 2.81 434 4.49 1.89 4.37 3.42 2.73 1.84
P,0s 0.158 0.194 0.215 0.201 0.246 0.209 0.372 0.184 0.257 0.324 0.26
H,0 2.61 1.66 1.82 1.32 2.59 2.13 1.70 2.87 1.82 3.13 1.72
CcO, 1.16 0.11 0.24 0.16 0.11 0.05 0.6 0.13 0.07 0.16 0.11
Total 99.8 99.6 99.6 99.7 99.5 99.4 99.7 99.6 99.6 99.5 99.7
(ppm)
Ba 533 726 665 711 821 1282 608 996 856 373 222
Rb 56 79 105 86 122 109 45 120 99 74 42
Sr 79 92 97 142 86 164 469 98 161 71 131
cr 63 91 111 94 128 110 118 114 110 88 65
Ni 26 50 52 45 0 46 52 55 60 22 27
\Y; 79 138 169 114 168 169 138 173 173 110 88
Nb 11 12 12 11 14 14 14 13 8 13 11
Y 24 28 2 28 27 36 36 34 38 29 32
zr 203 187 194 185 196 216 199 194 198 203 180
Ga 14 20 23 21 31 26 23 28 26 18 18
Zn 16 53 82 65 64 32 28 49 54 25 22
Sample S58T S60A S68N S87B S88C S89A S90D  S90E S91D S91F2 S93A S96A
(Wt%)
Sio, 71.4 66.5 76.6 722 62.1 65.9 60.2 63.7 59.9 57.5 73.2 67.2
TiO, 0.781 0.770 0.565 0.671 0.794 0.707 0.902 0.831 0.820 0.853 0.643 0.693
Al,O; 126 155 10.5 12.4 16.5 15.2 17.7 16.4 17.2 19.3 11.2 13.6
Fe,0; 5.90 5.74 3.90 432 6.85 5.81 8.10 7.24 8.13 8.67 473 6.64
MnO 0.048 0.035 0.034 0.021 0.030 0.035 0.053  0.044 0.059 0.062 0.050 0.042
MgO 2.28 2.67 1.52 2.11 3.73 3.19 3.85 3.47 413 4.80 2.23 3.60
Cca0o 0.47 0.67 0.75 0.43 0.36 0.52 0.72 0.56 0.88 0.84 0.90 0.89
Na,O 2.96 2.47 1.64 2.59 1.96 2.54 3.15 2.92 2.42 1.44 2.67 2.30
K,O 1.36 2.42 2.37 2.05 3.70 2.29 2.82 2.69 352 3.47 1.92 2.80
P,Os 0.240 0.101 0.134 0.195 0.186 0.160 0.193  0.158 0.208 0.301 0.150 0.186
H,0 1.62 2.53 1.57 2.17 3.07 2.54 1.91 1.65 2.06 2.14 1.61 1.51
co, 0.09 0.26 0.19 0.56 0.29 0.79 0.06 0.03 0.20 0.26 0.39 0.11
Total 99.7 99.6 99.7 99.7 99.6 99.7 99.7 99.7 99.6 99.6 99.7 99.6
(ppm)
Ba 268 566 760 372 569 419 672 645 880 697 665 619
Rb 41 72 69 42 115 77 84 74 98 111 51 72
Sr 192 152 128 45 65 120 171 131 106 78 133 92
cr 80 93 63 68 98 100 105 94 104 112 89 77
Ni 29 39 14 31 38 51 89 50 51 57 36 36
\% 91 130 73 80 150 188 145 142 157 175 85 110
Nb 12 12 10 9 12 11 14 15 12 2 10 2
Y 28 32 24 25 31 25 36 30 34 40 26 37
Zr 297 193 215 223 186 167 206 197 198 197 212 179
Ga 15 20 14 14 24 20 26 25 27 25 12 19
Zn 42 36 23 17 34 24 38 33 63 48 21 26
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Sample No. paragenesis (max T) Grt-Bt thermometry THERMOCALC
B D PL av. P av. T Cor f

S58T Qtz+PI+Kfs+Bt+Grt 666 637 663

S58N Qtz+PIl+Kfs+Bt+Grt 720 700 711

S58P Qtz+PI+Kfs+Bt+Grt 733 720 722

S44B Qtz+PI+Bt+Ms+Ky+St 7.2£1.5kbar 672+71°C 0.815 1.77

S55A Qtz+PI+Bt+Chl+Ky+Crd 5.5+1.3 kbar 618+48°C 0.989 0.95

S58M Qtz+PI+Bt+Ms+Ky+St+Crd 5.9+0.5 kbar  676+31°C 0.871 1.02
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Whole rock chemistry of Shahindezh metapelites,
provenance and mineral parageneses
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Abstract
In order to identify the provenance of metasediments of the Shahindezh Metamorphic

Complex (SMC), NW Iran, we have studied the bulk chemistry of the metapelites in the
mentioned area. The geochemistry of these rocks suggests that the parent sedimentary
rocks are classified as shale. Major and trace elements concentration (e.g. TiO,, K0,
Ni, Rb) indicates that the primary igneous rock was acidic (andesite to rhyodacite). The
chemical index of alteration (Cl1A) show that the source rocks have undergone moderate
to high degree of chemical weathering and plagioclase composition varies from
andesine to oligoclase. ‘Using major oxides elements, the continental active margin is
considered for SMC metapelites source. In comparison with average upper continental
crust, the SMC metapelites show strong negative Ca and Sr anomalies and slight
depletion in Nb and Mn but' moderate enrichment in Y, Ba, Al and transitional elements.
The similarity.in the trends of multi-elements diagrams for all studied samples shows
that bulk chemistry factor was constant variant at the different mineral paragenesis
appearance process. Based on the standard PT pseudo sections, drown by scientists for
average metapelitic composition, Ms+Bt+St and Ms+Bt+St+Ky paragenesis were in
equilibrium at the PT conditions estimated, previously.

Key words: Mineral paragenesis, Chemical Index of Alteration (CIA), Provenance,
Shahindezh, Metapelite, Tectonic setting
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