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Sample A2-37 A2-45-1  P-14 P-15 P-208 P-225 p-227 P-24 P-26 p-27 P-28 T2-2 A2-70
Lithology G_rar_10 Mon_zo Leuc_o Syen_o Mon_zo Leuc_o Syen_o Mon_zo Two_mica Two_mica Two_mica Enclove g;s?i(tje
diorite granite granite granite granite granite granite granite granite granite granite
SiO, 72.22 76.86 76.11 765 75 7458 76.73 7462 7291 74.37 73.48 72.98 70.96
TiO, 0.43 0.08 0.1 0.1 0.28 0.18 0.05 0.39 0.43 0.36 0.32 0.17 0.73
Al,O3 13.57 12.85 12.88 12.52 12.82 134 13.29 12.81 13.18 12.71 12.59 135 13.33
FeO 1.56 0.44 0.56 0.77 1.05 111 0.4 154 171 14 15 2.38 2.88
Fe,03 1.35 0.44 0.54 0.71 0.87 1.03 0.38 1.33 143 121 1.21 1.75 1.85
MnO 0.04 0.01 0.02 0.01 0.03 0.03 0.01 0.04 0.04 0.03 0.04 0.04 0.04
MgO 0.75 0.09 0.14 0.16 0.47 0.3 0.09 0.67 0.85 0.63 1.08 0.4 1.69
CaOo 1.01 0.34 0.33 0.45 0.76 0.61 0.36 0.79 112 0.89 1.17 0.54 2.09
Na,O 3.17 3.2 3.36 3 2.98 343 3.98 3.17 3.19 3.09 2.89 2.69 3.42
K.0 4.85 5.24 5.24 5.26 4.93 4.61 4.23 4.15 4.06 4.28 41 3.43 1.88
P,0s 0.17 0.13 0.16 0.15 0.13 0.17 0.16 0.16 0.12 0.15 0.15 0.15 0.21
LOI 0.68 0.27 0.44 0.27 0.55 0.41 0.27 0.14 0.75 0.73 1.29 1.68 0.57
Total 99.8 99.95 99.88  99.9 99.87 99.86 9995 99.81 99.79 99.85 99.82 99.71 99.65
Ba 703 70 108 1226 689 190 36.9 559 837.6 730 342.6 178 381
Rb 1854 139.8 183.5 205 136.8 215.8 198.2 159.8 121.4 151.9 144.8 153.2 54.3
Sr 79.4 18.23 39.8 29.7 735 43.6 21 72.9 1184 83.8 95.7 46.3 276.6
zr 208.1 50.1 48.1 47.3 141.3 61.9 44.3 201 193.6 188.1 118 48.7 183
Nb 10.7 44 47 4.2 7 7 3.9 9.8 8.5 9.3 6.3 3.6 10.7
Ni 10.7 44 4.7 4.2 7 7 3.9 9.8 85 9.3 6.3 3.6 10.7
Co 338 0.9 1 nd 2.7 14 nd 41 nd 3.9 nd 21 10.6
Cr 9.9 nd nd nd nd nd nd 11.7 20.2 6.7 8.4 7.2 61.3
Y 37.1 20.6 129 24.3 29.5 16.3 221 324 26.7 35 26.8 14.9 24.6
Cs 5.7 18 3 nd 21 55 nd 44 nd 38 nd 33 25
Ta 0.8 0.6 0.7 nd 0.6 12 nd 11 nd 0.8 nd 1 1
Hf 5.8 2 2.3 nd 4 2.3 nd 6.2 nd 55 nd 1.8 5.4
Pb 15.6 16.7 18 14.7 17.6 12.8 11 14.3 13.9 147 12.6 10 6.3
Th 15.6 5.8 5.2 6.8 9.2 6.3 5.6 131 13.3 121 9.2 5.7 5.9
U 3.6 2 3.6 nd 4.6 45 nd 6.6 nd 44 nd 42 1.8
Ga 18 125 141 nd 15 17.2 nd 16.6 nd 16.4 nd 17.9 154
La 29.6 6.2 3.7 nd 17.6 7.3 nd 24.3 nd 24.3 nd 6.4 21.6
Ce 60.9 15.3 7.6 229 36.8 15.5 15.3 48.9 51.2 49.5 33.3 13.1 48.3
Pr 7.59 1.78 1.69 nd 4.52 191 nd 5.96 nd 6.15 nd 1.69 5.61
Nd 28 6.677 3.7 nd 17.1 7.1 nd 233 nd 23.2 nd 6 23.2
Sm 5.87 2.088 1.02 nd 3.58 1.83 nd 4.75 nd 4.97 nd 151 4.36
Eu 0.68 0.16 0.11 nd 0.53 0.15 nd 0.59 nd 0.65 nd 0.14 1.32
Gd 5.76 2.03 117 nd 3.82 1.82 nd 4.79 nd 5.02 nd 1.67 41
Tb 1.05 0.51 0.31 nd 0.76 0.42 nd 091 nd 0.96 nd 0.39 0.69
Dy 6.37 3.52 2.07 nd 4.76 2.65 nd 5.56 nd 6.08 nd 2.48 417
Ho 1.23 0.71 0.45 nd 1.01 0.55 nd 11 nd 1.2 nd 0.52 0.86
Er 3.66 2.24 1.46 nd 3.04 1.62 nd 3.2 nd 3.48 nd 15 2.53
Tm 0.52 0.39 0.25 nd 0.45 0.28 nd 0.48 nd 0.49 nd 0.27 0.4
Yb 3.44 2.82 1.83 nd 2.87 197 nd 3.08 nd 3.27 nd 1.79 2.61
Lu 0.49 04 27 nd 041 0.28 nd 0.43 nd 0.46 nd 0.25 0.39
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Sample 2P-23 2P-63 2P-64 2P-74 2P-78 2P-81 2P-9 A2-11-1 A2-14-1 A2-25-3 A2-36
Lithology Grao Leucogranite Leuco Syeno Monzo Twomic Leuco Leuco Leuco Leuco Twoica
diorite granite granite granite agranite granite granite granite granite Granite
SiO; 71.76 76.52 75.69 74.74 77.92 73.22 76.67 76.09 71.73 75.08 74.41
TiO, 0.52 0.09 0.1 04 0.29 0.35 0.13 0.05 0.35 0.06 0.32
Al,O3 13.63 134 13.15 12.54 11.13 13.53 12.39 13.42 13.96 13.09 13.12
FeO 181 0.67 0.62 142 1.17 1.46 0.8 0.39 1.28 0.49 1.15
Fe,03 15 0.56 0.63 1.19 0.913 1.24 0.76 0.37 121 2 1.07
MnO 0.05 0.02 0.03 0.04 0.03 0.03 0.03 0.02 0.04 0.02 0.03
MgO 0.94 0.17 0.18 0.72 0.52 0.68 0.23 0.07 0.67 0.15 0.54
CaOo 1.27 0.7 0.41 0.77 0.61 0.48 0.48 0.56 112 0.92 0.89
Na,O 331 3.84 3.44 3.25 2.68 3.26 2.88 4.43 3.2 4.56 3.15
K,0O 4.32 3.47 4.89 3.84 3.87 4.3 5.21 4.28 5.35 331 4,93
P,0s 0.17 0.19 0.18 0.11 0.09 0.15 0.15 0.21 0.13 0.21 0.13
LOI 0.48 0.29 0.61 0.8 0.63 1.18 0.17 0.06 0.8 0.01 0.1
Total 99.76 99.92 99.93 99.82 99.85 99.88 99.9 99.95 99.84 99.9 99.84
Ba 852 240 50 464 299 615 57 392 1265 235 527
Rb 159 83.9 212.7 135.4 129.1 157.9 188.8 119.8 147.8 109.5 163
Sr 98.7 102.2 24.4 71.4 56.8 62.5 23.6 103.1 84.32 87.1 54.12
zr 255.2 68.4 41.2 204.5 136 179.2 46.3 419 182.9 484 162
Nb 11.7 6.6 55 10.3 7 9 6 4.8 8.5 8.2 8.9
Ni 11.7 6.6 5.5 10.3 7 9 6 4.8 8.5 8.2 8.9
Co 5.8 11 0.9 3.8 3.2 3.1 0.9 1 44 2.9 2.7
Cr 14.5 nd nd 6.9 0.2 43 nd nd 7.2 nd 2
Y 40.4 17.6 10.3 30.1 34 334 19 8 29.6 154 34.1
Cs 7.2 14 4.6 25 2.6 2.7 5.1 5.5 47 0.7 6.1
Ta 0.9 1.2 1.2 1 0.7 0.9 1 0.9 0.7 0.9 1
Hf 7.1 2.9 19 5.8 4 5.2 19 2.3 5.2 2.2 45
Pb 13.7 8.3 141 11.6 14 145 175 8.5 175 8.8 15
Th 14.5 5.8 4.4 16 11 12.2 6.6 6.3 13.1 4.6 12.8
U 3.6 9.3 2.1 6.3 54 24 25 3 2.8 45 3.9
Ga 17.4 17.2 16.4 16.2 12.9 17 15.8 16.7 16 17.7 16.1
La 33.2 5.2 4.8 26.4 19.1 25.2 6.2 3.2 24.9 2.9 22.9
Ce 69.3 11.8 10.3 54.8 38.9 51.1 12.7 8 55.5 6.8 46.8
Pr 8.42 1.49 1.37 6.72 4.87 6.28 173 0.94 6.15 0.83 5.7
Nd 31.8 4.9 4.6 24.3 18.3 22.6 5.8 8.242 22.8 3.1 14.055
Sm 6.42 15 13 4.85 3.78 4.87 1.7 1.275 5.766 121 4.291
Eu 0.86 0.1 0.1 0.54 0.42 0.58 0.16 0.09 0.82 0.03 0.52
Gd 6.41 1.66 1.3 4,73 4,13 4.88 197 1.03 4.56 1.37 45
Th 1.14 0.43 0.29 0.86 0.84 0.92 0.48 0.24 0.83 0.39 0.86
Dy 6.8 2.99 1.77 5.11 5.31 5.36 3.12 15 5 2.55 5.28
Ho 1.39 0.58 0.34 1.06 1.13 1.14 0.65 0.26 1.04 0.49 1.13
Er 3.99 2.01 1 3.16 3.48 3.14 191 0.86 3.07 161 3.33
Tm 0.58 0.31 0.19 0.45 0.5 0.49 0.32 0.18 0.47 0.29 0.52
Yb 3.72 2.18 14 311 3.12 3.24 2.15 127 3 2.08 3.44
Lu 0.54 0.3 0.21 0.44 0.45 0.45 0.32 0.19 0.43 0.29 0.51
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Abstract

The Mishu garnitoid complex, located NW of Mishu Mountains, southwest of Marand
and northwest of Iran (East Azarbaidjan), and intruded into the metamorphosed
Precambrian rocks (Kahar Formation). Based on petrographic studies, the pluton
composed of acid rocks including granodiorite, monzogranite, syenogranite and two-
mica granite, all cut by acid and diabasic dykes. The presence of surmicaeous xenoliths
are evidences of refractory minerals and restite. Petrographic and geochemical studies
indicate that the Mishu plutonic rocks can be classified as S-type granite having calc-
alkaline and peraluminous nature. On chondrite and primitive mantle-normalized
diagrams, almost all the rocks show enrichment in LILE and LREE, HREE, HFSE
depletion as significant negative depletion in Nb, Ta, Eu, Ti, Sr and Ba, which is typical
of calc-alkaline magmatism from subduction-zone environment. The geochemical data
and position of the studied samples on discriminative tectonic diagrams show that the
rocks are compatible with orogenic granitoids.
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