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Geochemistry and tectonomagmatic setting of the Kharaju gabbroic
intrusions (South Azarshahr, East Azerbaijan province)
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Abstract

Kharaju mafic intrusions (south Azarshahr; East Azarbaijan)-are gabbro in composition. The
rocks with Eocene age intruded the northwest part of Urumieh -Dokhtar magmatic belt with a
trend of NW-SE. These rocks contain mostly of minerals such as plagioclase, quartz, pyroxene,
titanite, apatite and magnetite. The rocks are moderate to high calc-alkaline. The gabbros were
produced as a result of the partial melting of mantle-wedge with spinel lherzolite and after
emplacement into the crustal magma chamber underwent fractional crystallization. Injection of
the Kharaju intrusions is in relation to the last stages of Neotethys subduction activity under
Central Iran. Negative anomaly in the high‘ionic strength elements (HFSE) like, Nb, Ta, P, Hf
and Zr and mild positive anomalies of Euand Sr with moderate increases in values of K, Sr, Rb,
Ba, Pb and U show oblique subduction beneath Central Iran might be willing to make the
appropriate space on the edge of central Iran and as a result, partial melting in the mantle wedge
occurred due to reduce the pressure as decompression.
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Sample No. A-4-1 A-4-4 A-4-5 A-4-7 A-4-8 A-5-2 A-5-5 A-5-8
Rock Type Leu Gab Leu Gab Mel Gab Mel Gab Mes Gab Leu Gab Mes Gab Leu Gab
Sio, 52.16 51.97 51.12 53.35 52.86 51.35 52.58 52.14
Al,O; 16.91 15.64 14.82 13.10 13.75 16.02 15.52 16.71
TiO, 1.30 153 0.72 0.44 0.50 0.76 1.26 1.07
FeO 10.08 11.12 12.00 12.06 11.83 11.08 11.74 8.98
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LOI 1.2 1.2 3.2 35 35 2.1 1.8 21
Total 99.92 99.93 99.19 99.92 99.10 99.83 99.72 99.11
C.I.P.W. norm

q 7.73 7.76 9.26 11.97 12.78 6.27 5.73 8.09
or 1.65 171 0.89 0.77 0.83 2.13 0.41 2.66
ab 9.73 8.46 3.64 2.79 2.62 7.78 17.77 10.41
an 40.15 37.33 38.06 33.88 35.71 38.52 3271 38.74
di 6.70 10.25 2.13 2.66 1.65 10.16 5.23 5.63
hy 29.98 30.11 40.36 43.31 40.77 31.39 33.62 29.11
il 247 291 1.37 0.84 0.95 1.44 2.39 2.03
ap 0.53 0.37 0.51 0.37 0.51 0.07 0.07 0.60
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Sample No. A-4-1 A-4-4 A-4-5 A-4-7 A-4-8 A-5-2 A-5-5 A-5-8
Rock Type Leu Gab Leu Gab Mel Gab Mel Gab Mes Gab Leu Gab Mes Gab Leu Gab
Sc 275 32.0 17.9 15.8 134 325 223 220
\% 209 287 125 82 86 139 185 173
Cr 110.6 118.8 964.4 11243 1375.1 187.5 28.6 171.2
Co 31.9 35.6 57.6 90.3 76.6 342 28.1 29
Ni 57.1 68 629.8 769.2 882.4 73 10.8 63.6
Cu 79.1 1114 85 92.1 94 425 90.8 67.3
Zn 60 73 74 72 85 101 156 60
Rb 7.3 8.5 7.7 7.1 7.8 12.2 31 11.1
Sr 660.7 523.5 153.5 261 105.1 405.3 651.3 740
Y 15.7 18.2 115 7.2 8.9 14.8 331 14.7
Zr 55 75.9 40.6 315 50.6 395 66.1 73.1
Nb 7.7 1.9 2.9 2.9 2 12 11 27
Sn 14 13 13 11 11 0.9 1.2 1.2
Sb 25 15 1.0 - - 12 1.2 0.9
Cs 0.7 0.8 33 2.2 3 13 0.5 1.2
Ba 125 97 108 45 30 111 120 157
La 8.0 9.2 3.9 4.1 4.5 7.0 8.6 8.1
Ce 211 23 8.7 9.8 111 19.2 25 212
Pr 2.80 3.18 1.25 1.29 1.56 254 3.74 2.89
Nd 111 123 4.0 3.8 4.9 9.7 15.8 10.7
Sm 1.93 2.32 0.47 0.15 0.36 1.8 3.72 1.83
Eu 1.04 1.09 0.41 0.23 0.28 0.97 1.76 0.96
Gd 2.64 2.86 177 1.49 1.70 2.52 3.84 2.55
Tb 0.55 0.61 0.36 0.26 0.31 0.51 0.99 051
Dy 2.72 3.09 191 1.43 1.57 2.68 5.18 2.55
Ho 0.61 0.58 0.41 0.25 0.35 0.65 112 0.54
Er 151 2.00 0.89 0.34 0.46 141 4.33 1.45
Tm 0.16 0.19 0.13 0.08 0.07 0.16 0.39 0.16
Yb 1.90 2.20 1.60 1.00 1.30 1.80 3.80 1.80
Lu 0.22 0.26 0.19 0.13 0.16 0.21 043 0.21
Hf 1.9 2.2 1.0 0.8 11 1.4 20 1.8
Ta 0.2 0.2 0.2 0.1 0.3 0.2 0.2 03
Pb 131 13.0 145 12.8 14.0 155 18.4 13.0
Th 11 1.2 0.3 0.4 0.6 0.8 0.9 0.9
U 1.2 13 1.0 11 11 12 12 12
P 870 890 411 394 450 703 1130 838
Rb/Sr 0.01 0.02 0.05 0.03 0.07 0.03 0.05 0.02
Rb/Ba 0.06 0.09 0.07 0.16 0.26 0.11 0.26 0.07
K/Ba 23.82 31.94 14.52 30.76 49.60 34.27 6.75 30.55
Lan/Ybn 3.92 3.81 221 3.40 3.03 3.59 215 4.15
Lan/Sm;, 2.68 2.56 5.36 17.67 8.08 251 1.49 2.86
Smi/Yb, 1.13 117 0.33 0.17 0.31 111 1.09 1.13
Eu* 4.39 5.01 2.01 1.42 1.83 4.14 741 4.20
Eu/Eu* 141 1.29 121 0.96 0.91 1.39 1.41 1.36
Ce* 10.89 12.46 5.10 5.32 6.10 9.70 13.03 11.13

Cel/Ce* 1.09 1.04 0.96 1.04 1.02 112 1.08 1.07
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