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SiO, 65.6 67.5 62.5 62.5 62.3 60.5 59.7 76.2 75.2 69.1 62.8 72.1 74.2 73.2 726 72.8
TiO, 0.60 0.25 0.64 0.59 0.70 0.68 0.59 0.00 0.00 0.27 0.60 0.10 0.10 0.10 0.00 0.05
Al,O3 14.8 16.4 16.1 16.5 144 16.4 18.6 13.9 141 14.2 15.3 14.7 14.1 14.7 146 14.7
Fe,03 2.1 2.69 4.59 5.09 2.2 5.7 1.42 0.56 0.71 24 5.10 0.67 0.38 0.44 0.77 0.53
MnO 0.00 0.04 0.08 0.08 0.10 0.09 0.08 0.00 0.10 0.03 0.09 0.00 0.00 0.00 0.00 0.01
MgO 6.1 0.42 2.53 2.53 3.40 2.83 1.88 0.20 0.10 0.49 2.66 0.40 0.20 0.20 0.20 0.06
CaO 1.00 3.04 381 4.40 4.30 441 4.76 0.80 0.90 2.13 3.97 1.10 1.10 0.90 1.10 0.87
Na,O 5.60 3.30 3.00 2.90 2.80 2.70 4.20 4.2 4.10 2.7 2.60 4.50 3.70 4.70 3.00 3.50
K,0O 0.20 4.70 4.07 3.61 3.50 4.09 2.45 39 4.60 4.46 3.80 6.00 6.20 5.50 7.40 6.76
P20s 0.10 0.03 0.10 0.10 0.20 0.11 0.17 0.10 0.00 0.04 0.09 0.30 0.30 0.30 0.20 0.21
Total 96.10 9937 9778 9830 9390 9751 9385 99.86 99.81 9582 97.01 99.87  100.28 100.04  99.57 99.49
Trace elements (ppm)
Ba 147 1000 560 480 630 580 550 85 150 430 530 272 254 165 280 140
Ce 37 142 68.2 63.9 70 77.1 82.4 11 69 98 719 1 3 17 33 5.6
Co 42 4.1 14.8 15.6 40 17.1 13.8 21 55 6.1 16 25 15 29 28 0.7
Cr 97 0 0 0 108 0 0 21 19 0 0 22 21 20 18 0
Cs - 24 6.3 4.2 - 35 4.8 - - 33 5.8 - - - - 1.6
Cu 15 8 12 18 31 15 19 34 20 10 23 26 11 21 13 6
Dy - 3.99 514 431 - 465 273 - - 47 520 - - - - 162
Er - 221 322 264 - 285 158 - - 244 284 - - - - 077
Eu - 129 093 107 - 103 107 - - 117 085 - - - - 025
Ga 27 20 20 21 23 21 24 24 24 18 20 23 21 23 21 16
Gd - 505 597 475 - 485 306 - - 4/97 537 - - - - 089
Hf 10 5 6 6 2 5 5 4 1 5 5 1 5 5 2 1
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Ho - 0.78 1.01 0.84 - 0.94 0.52 - - 0.82 1.01 - - - - 0.26
La 22 77.8 50.3 31.6 33 40 49.8 0 23 50 353 0 0 2 0 3
Lu - 0.29 041 0.39 - 0.40 0.22 - - 0.35 0.38 - - - - 0.10
Nd 32 50.7 38.9 28.1 42 31.6 27 13 37 39.1 30.9 13 13 11 21 24
Nb 25 11 16 13 27 15 24 13 2 11 14 26 2 8 20 10
Ni 28 8 32 37 46 39 9 4 0 17 55 9 8 0 0 <5
P 26 - - - 18 - - 43 53 - - 55 49 61 29 -
Pr - 15.3 111 7.62 - 8.68 8.32 - - 11 8.19 - - - - 0.68
Rb 18 128 167 138 148 157 121 204 223 148 161 222 235 260 183 165
Sr 720 360 350 400 424 370 620 92 136 230 290 217 172 129 162 110
Sm - 7.2 7 55 - 6.1 4.2 - - 7 6 - - - - 0.8
Th - 0.74 0.88 0.70 - 0.83 0.50 - - 0.76 0.82 - - - - 0.23
Th 30 24 19.6 15.1 22 19.1 15.8 0 27 22.8 18.6 0 8 2 22 1.9
m - 0.32 0.40 0.36 - 041 0.22 - - 0.32 0.38 - - - - 0.10
0 25 3.73 2.8 1 2.77 1.86 0 3 2.68 3.03 1 0 0 4 2.58
115 22 121 117 125 135 97 7 11 54 103 11 7 14 6 <5
15 21.8 304 255 51 28.8 16.1 44 107 24.3 29.5 44 49 53 59 9.4
Yb - 2 2.7 24 - 2.6 1.3 - - 2.2 25 - - - - 0.8
Zr 364 168 195 182 227 165 214 71 90 162 169 120 96 89 120 22
Zn 32 37 52 56 82 59 55 16 16 28 54 23 13 14 17 14
Y+ Nb 40 32.8 46.4 38.5 78 43.8 40.1 57 109 35.3 335 70 51 61 79 194
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Sample Bi-C2-1 Bi-C2-2 Bi-C2-3 Bi-C3-1 Bi-C3-2 Bi-C2-1 Bi-C3-3 Bi-C6-2 Bi-C6-3
SiO, 36.89 37.57 37.51 37.25 37.74 35.58 36.14 37.13 37.19
TiO, 1.84 1.75 1.86 1.61 1.86 1.72 1.79 1.88 1.98
Al,O3 15.66 15.63 15.51 15.43 15.22 14.81 15.40 15.39 15.13
Fe;03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cr,03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
FeO 19.11 18.76 19.39 20.88 19.99 21.00 19.13 20.13 19.34
MgO 10.03 10.29 10.78 10.84 10.74 10.49 10.58 10.79 10.68
MnO 0.26 0.28 0.28 0.28 0.24 0.32 0.31 0.30 0.28
CaO 0.05 0.01 0.02 0.11 0.12 0.09 0.07 0.11 0.04
Na,O 0.11 0.07 0.07 0.28 0.28 0.22 0.19 0.16 0.29
K,0O 10.13 10.15 10.28 9.54 9.70 9.16 10.09 10.19 10.08
Total 94.08 94.52 95.70 95.62 94.89 93.50 93.70 96.08 95.01

Number of cations on the basis of 11 Oxygens
Si 2.857 2.886 2.857 2.845 2.832 2.796 2.821 2.831 2.857
Ti 0.107 0.101 0.107 0.092 0.108 0.102 0.105 0.108 0.114
Al 1.430 1.415 1.393 1.398 1.383 1.372 1.417 1.384 1.370
Fe 1.238 1.205 1.235 1.295 1.289 1.315 1.249 1.284 1.242
Mn 0.017 0.018 0.018 0.018 0.016 0.021 0.020 0.019 0.018
Mg 1.158 1.178 1.224 1.234 1.234 1.229 1.231 1.226 1.223
Ca 0.004 0.001 0.002 0.009 0.010 0.008 0.006 0.009 0.003
K 1.001 0.994 0.999 0.930 0.954 0.918 1.005 0.991 0.998
Na 0.017 0.010 0.010 0.041 0.042 0.034 0.029 0.024 0.043
Total 7.819 7.807 7.845 7.853 7.902 7.860 7.883 7.867 7.850
2.0
TiO2
Eastenite Siderophyllite
1.54
£ 10 #
o Phologopite Annite
c - 0.0 T T T T
FeO+MnO MgO 0. 0.2 0.4 0.6 0.8 1.0
Fe/Fe+Mg

(Nachite, 1986)
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Sample Am.1 Am.2 Am.3
SiO; 51.15 51.23 50.88
TiO, 0.42 0.43 0.48
Al,O3 4.93 4.94 4.66
Cr,03 0.00 0.00 0.00
FeO 14.86 14.69 16.29
MgO 12.87 13.14 13.27
MnO 0.52 0.46 0.48
CaOo 12.15 12.22 11.00
Na,O 0.63 0.58 0.80
K20 0.48 0.43 0.46
Total 98.02 98.19 98.57

Number of cations on the basis of 23 Oxygens
Si 7.454 7.443 7.391
Ti 0.046 0.047 0.052
Al 0.847 0.846 0.798
Cr 0.000 0.000 0.000
Fe™ 0.059 0.080 0.247
Fe*? 1.752 1.704 1.705
Mn 0.064 0.057 0.059
Mg 2.795 2.845 2.837
Ca 1.897 1.902 1.712
K 0.089 0.080 0.085
Na 0.178 0.163 0.225
Total 15.181 15.167 15.138
0.40 T T
1 1
A B i
1 1
pargasite Edenite : :
030} : :
i i
H 1 :
= =
. s Q 3 1
0. E 00 = ! Magneso- |
< | Hornblende 1
Tschermakite Homblende 2 : | Tschermakite
° 1 1
L) 0.10 = 1 |
[ E 1 1
F 1 1
1 1
1
1
T T 0.0 1 1 1 1
0.5 1.0 15 2.0 2.5
55 60 65 7.0 75 80 0.0 A
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Sample P1.C1 P1.C2 P1.C3
SiO, 57.11 57.57 56.79
TiO, 0.01 0.02 0.00
Al,04 25.56 26.83 26.82
Cr,04 0.00 0.00 0.00
FeO 0.00 0.02 0.03
MgO 0.01 0.01 0.00
MnO 0.00 0.00 0.00
CaO 9.04 8.59 9.00
Na,O 6.68 7.03 6.50
K0 0.00 0.00 0.40
Total 98.41 100.07 99.54

Number of cations on the basis of 8 Oxygens
Si 2.601 2.557 2.563
Ti 0.00 0.001 0.00
Al 1.372 1.416 1.427
Cr 0.00 0.00 0.00
Fe" 0.00 0.001 0.001
Fe' 0.00 0.00 0.00
Mn 0.00 0.00 0.00
Mg 0.001 0.001 0.00
Ca 0.441 0.412 0.435
K 0.004 0.006 0.027
Na 0.590 0.610 0.569
Total 5.009 5.003 5.067
Or
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Petrography, mineral chemistry and geochemistry of
granitoids of the Samen plutonic complex
(SW Malayer, Hamedan)
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Abstract

The Malayer plutonic complex is located in the northern Sanandaj-Sirjan zone of the
western Iran. An intrusive body with granodioritic component known as the Samen
granodiorite is in the center of this complex, which is accompanied by other granitic rocks
and small mafic bodies. The major part of this intrusive body composed of tonalitic-
granodioritic rocks. The monzogranitic rocks, unlike the other plutonic complexes of the
Sanandaj-Sirjan zone such as the Alvand pluton constitute a small part of this complex,
and probably formed and emplaced after tonalite-granodiorite body. In terms of
geochemical characteristics these rocks are calc-alkaline, peraluminous and S-type, while
tonalitic-granodioritic rocks are metaluminous and I-type in nature. These granitoids on
the spider diagrams show enrichment in LILE (K, Rb and Th) and depletion in HFSE
(Nb, P and Ti). Also they are enriched in LREE rather than HREE, the characteristics
which are usually observed in the rocks from subduction environments and active
continental margins. The biotites in the granodiorites are siderophyllite, amphiboles and
plagioclases are hornblende and andesine type. Barometric calculations yield pressures of
1-1.2 kbar (equal to 3-4 km of depth) for intrusive rocks. Crystallization temperature of
the granodioritic rocks in 1 kbar pressure is estimated to be 592.2 to 756.9 °C and in 1.2
kbar pressure around 591.2 to 757.6 °C.
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