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Abstract

The Harris granitoid body, as a part of Alborz-Azarbaijan zone, located in the
northwestern Iran and west of Shabestar city. The intrusive body cut the Kahar formation
and covered by non-conformably Permian sediments. This body is granite- alkali granite
in composition with peraluminous to metaluminous nature. Granular and perthite are
dominant textures of the studied samples. The rocks under investigated are marked by
quartz, K-feldspar, plagioclase as well as biotite, amphibole, pyroxene, apatite, titanite
and zircon as minor minerals. The strong Eu negative in the REE diagram points to either
the presence of plagioclase in the source or differentiation process of the plagioclase
during evolution of the parent magma. As the petrochemical data display, the studied
rocks are A-type granitoids, and due to Nb poor, they are compatible with A2- type. In
addition, Ba negative anomaly and Rb, Th enrichment relative to Ta and Nb represent the
crustal origin of Harris intrusive body. In these granites, Ba shows more negative
anomalies than post collision granites and the Zr, Ta, Nb and Yb amounts are somewhat
higher than those of post collision granites. The Harris granite body can be regarded as
intraplate and non-orogenic granites generated in a post collision tensile environment.
Ovwerall, the Harris granitoid possibly originated by partial melting of lower crust with
tonalite-granodiorite composition.
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Sample No. No-G; No-G2 No-G3 No-G4 No-Gs No-Gs No-G; No-Gsg No-Gy No-Gio
SiO2 77.4 77.5 77.2 76.3 75.9 75.6 76.8 76.2 77.3 77.5
TiO2 0.05 0.07 0.17 0.15 0.06 0.08 0.12 0.16 0.13 0.11
Al20s3 12.1 12.2 11.7 11.9 11.8 12.15 12 12.2 11.5 12.1
Fe20st 1.2 1.03 1.41 1.32 1.15 0.98 1.04 1.38 1.35 0.96
MnO 0.01 0.01 <0.01 0.01 0.01 <0.01 0.01 <0.01 0.01 0.01
MgO 0.05 0.06 0.04 0.25 0.17 0.04 0.04 0.17 0.12 0.06
CaO 0.45 0.31 0.35 0.7 0.54 0.38 0.32 0.42 0.35 0.38
Na20 3.6 3.31 3.25 3.65 3.95 3.41 3.62 3.38 3.22 3.38
K20 4.28 4.71 421 4.35 4.52 5.44 5.12 5.15 5.16 4.87
P20s <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01
Cr20s 0.01 0.02 0.03 0.02 0.02 0.02 0.03 0.02 0.02 0.03
LO.1 0.78 0.67 1.1 1.17 1.2 0.98 0.62 0.5 0.8 0.5
Total 99.94 99.9 99.48 99.83 99.33 99.45 99.73 99.6 99.97 99.91
La 41.5 45.8 82.1 62.4 54.9 61.2 76.7 53.1 54 42
Ce 83 89 154 120 109 107 136 109 107 70
Pr 9.67 10.8 18.25 13.26 12.23 13.75 16.04 12.25 12 9.1
Nd 325 37.1 60.1 43.2 38.5 47 52.1 43.1 41.1 30.2
Sm 8.02 7.74 10.5 9.21 9.07 10.2 9.42 9.12 8.85 7.09
Eu 0.17 0.18 0.6 0.23 0.19 0.20 0.22 0.3 0.24 0.19
Gd 9.5 9.4 11.01 9.58 9.75 9.55 9.32 9.57 8.42 6.36
Tb 1.74 1.32 1.62 1.72 1.85 1.62 1.32 1.65 1.42 1.06
Dy 11.5 7.45 8.62 10.55 12 8.55 7.35 9.85 8.56 6.21
Ho 2.2 1.59 1.84 2.22 2.52 1.58 1.35 2.12 1.71 1.21
Er 7.11 4.36 5.4 7.2 7.85 4.23 3.55 5.84 5.12 3.21
m 1.12 0.65 0.78 0.95 1.23 0.74 0.52 0.85 0.79 0.51
Yb 7.69 4.26 5.12 6.59 7.85 5.27 4.1 5.74 521 4.23
Lu 11 0.52 0.74 0.95 1.21 0.75 0.6 0.75 0.72 0.55
Ba 22.5 27.4 140.5 45.2 35.6 26.6 24.3 85.5 76.3 35.6
Ga 24.7 22.3 21.5 25 26.2 24.5 22.3 22.7 21.1 21.2
Hf 14 16 17 16 15 18 16 19 18 16
Nb 44.8 26.2 343 43.1 45.2 321 18.1 29.1 321 24.2
Pb 25 12 15 14 13 15 16 20 9 17
Rb 292 205 233 268 256 231 210 229 231 212
Sn 11 7 10 12 9 7 6 7 6 6
Sr 10 13 245 19.1 12.2 10.2 10.8 18 14.2 16.2
Ta 4.8 3.5 2.8 4.5 5.3 54 2.2 2.7 2.8 3.2
Th 42.3 35.2 32.1 45 13.1 45.1 32.3 31.1 33.2 28.1
Y 62.1 44.2 50.1 62.2 67.2 52 40.2 52.1 47.8 33.1

Zr 256 223 201 236 265 290 263 293 235 220
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Sample No. NoO-Gi1 NO-Gr2 NO-Gi3 NO-Gi4 NO-Gi5 NO-Gi6 No-Gy7 NO-Gis NO-Gig NO0-Gzo
SiO2 77.19 77.6 76.22 77.44 76.37 77.84 77.86 77.04 76.16 76.84
TiO2 0.17 0.14 0.25 0.19 0.25 0.07 0.1 0.13 0.18 0.10
Al203 12.1 12.3 12.25 11.98 12.05 11.89 11.78 12.1 12.4 11.84
Fe20st 1.35 0.95 1.69 1.47 2.13 1.05 0.98 1.32 15 1.22
MnO <0.01 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
MgO 0.01 0.01 0.12 0.02 0.69 0.01 0.27 0.09 0.16 0.05
CaO 0.35 0.08 0.83 0.39 0.14 0.34 0.41 0.46 0.33 0.32
Naz20 2.68 3.04 2.65 2.68 2.98 3.01 2.43 2.45 2.69 2.79
K20 5.66 531 5.27 5.13 4.88 5.19 5.82 5.53 5.92 5.06
P20s <0.01 <0.01 <0.01 0.01 0.01 <0.01 <0.01 <0.01 0.01 <0.01
Cr20s 0.02 0.01 0.03 0.02 0.01 0.03 0.02 0.01 0.03 0.01
LO.1 0.63 0.60 1.15 1.01 0.74 0.68 0.74 0.81 0.54 1.22
Total 99.68 99.64 99.68 99.72 99.64 99.74 99.43 99.49 99.51 98.84
La 39.5 44.7 75.1 56.2 63.4 61.2 75.7 54.2 53.5 44.2
Ce 101 182 30 159 143 74 96 107 117 132
Pr 9.72 9.38 16.54 12.26 11.24 14.55 15.11 13.12 10.36 10.14
Nd 31.4 36.2 55.2 443 39.1 46.5 51.3 46.2 41.5 32.6
Sm 9.03 6.75 11.2 10.23 11.07 10.3 10.24 9.14 9.1 8.02
Eu 0.17 0.16 0.19 0.21 0.23 0.18 0.30 0.26 0.22 0.19
Gd 10.1 9.8 10.92 10.01 9.65 9.32 9.85 10.21 9.42 7.23
Tb 1.65 141 1.57 1.68 1.82 1.56 1.42 1.56 1.51 1.02
Dy 10.6 8.25 9.21 9.23 11.02 8.45 7.36 10.54 9.02 7.36
Ho 2.5 211 1.82 2.32 2.21 1.68 2.69 1.85 2.21 1.71
Er 6.85 3.59 6.1 7.9 7.57 4.56 4.25 6.12 5.47 4.29
Tm 0.87 0.75 0.68 0.85 1.33 0.84 0.62 0.75 0.69 0.61
Yb 6.68 5.26 4.14 6.49 8.85 4.27 4.5 5.64 6.21 4.33
Lu 1.3 0.42 0.64 0.85 1.31 0.65 0.7 0.65 0.52 0.65
Ba 61 61 145 79 207 58 42 60 161 27
Ga 19 24 18 16 15 14 18 19 20 15
Hf 16 19 24 20 15 18 23 15 16 19
Nb 16 31 18 23 22 27 20 21 25 17
Pb 32 17 17 18 25 32 19 39 26 22
Rb 217 206 237 203 235 201 294 211 288 205
Sn 12 6 11 13 8 7 6 8 6 7
Sr 18 24 29 29 39 14 33 19 28 19
Ta 4.7 3.6 3.8 4.2 6.1 5.2 3.2 2.8 2.9 2.9
26 40 29 31 12 29 22 34 22 30
Y 37 40 36 37 29 38 26 39 33 38

Zr 241 195 280 246 228 245 150 136 236 126
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Numerical range granite
in the study area

Average granite Primitive Mantle
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A-type |-type Average of
continental crust

NazO+Kz0 (Wt%) 7-11 58 5.6
FeOt >2 <3 6.28
MgO <0.5 >0.5 3.7
FeO/MgO >>4 >4 1.7
Zr (ppm) >400 <250 203
Y >>25 <40 24
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La (ppm) >>30 10-30 30
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0.45-0.72 0.59 0.1
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