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Rock Type Gabbro Diorite Monzodiorite Granodiorite
Location Turk Pich Turk Khan Khan  Khan Khan Khan Turk [E-khan  Turk Pich
Sample No. IR-T-C11 IR-T-C6 [IR-T-C10 IR-T-D2 IR-T-D3 IR-T-D5 IR-T-D9E IR-T-D9H IR-T-A13[IR-T-A6 IR-T-A15 IR-T-C1
SiO, 50.54 54.27 589 6221 59.94 61.04 58.1 61.19 59.4  70.35 73.48 70.35
Al,O3 12 13.48 16.66 17.04 1728 17.38 18.58 16.74 16.99 16.55 13.67 15.86
Fe03 8.89 6.11 5.08 4.48 4.94 4.64 4.62 4.62 5.13 131 1.07 1.9
FeO 7.99 5.49 4,57 4.03 4.44 417 4.15 4,15 461 1.18 0.96 171
CaO 11.62 7.39 4.17 4.4 4.82 4.5 5.08 5.07 4.99 2.84 0.86 2.78
MgO 7.86 9.48 2.66 2.48 2.99 2.59 2.51 2.85 3.37 0.54 0.3 0.8
Na,O 2.9 3.55 491 541 5.29 5.32 55 5.25 5.3 5.42 4 4.77
K,0 0.97 1.93 4,14 343 3.01 3.31 2.03 2.39 2.57 1.36 4.07 242
TiO, 1.7 0.87 117 0.88 0.92 0.91 0.86 0.97 1.13 0.19 0.16 0.24
MnO 0.14 0.1 0.06 0.06 0.07 0.07 0.06 0.07 0.07 0.02 0.02 0.03
P,0s 0.52 0.33 0.59 0.45 0.53 0.56 0.28 0.56 0.61 0.06 0.06 0.09
BaO 0.05 0.13 0.13 0.15 0.14 0.14 0.09 0.13 0.14 0.13 0.09 0.1
Cr,0s 0.03 0.08 <0.01 <0.01 0.01 0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01
SrO 0.11 0.13 0.14 0.18 0.18 0.18 0.16 0.18 0.19 0.11 0.05 0.1
LOI 171 1.46 05 0.43 0.62 0.42 0.62 0.75 0.62 0.41 0.54 0.54
Total 99.05 99.32 99.11 101.66 100.77 100.84  98.488 100.8  100.55 99.299 98.37 99.999
Ba 513.7 1317.6 1424 1482 1434 1453.7 873.7 1252 1189 1144 917.7 998.2
Rb 23.2 435 122.8 74.1 54 64 49.5 41.7 42.7 35.9 90 58.2
Sr 963.6 1082.3 1207 1501 1485 1495 1281 1412 1504 880.6 459.4  896.2
Zr 120 89 239 130 133 129 128 134 118 69 93 109
Nb 25.7 17.5 56.2 37.6 32 36 13.6 36 42.7 45 10.3 10.1
Ni 119.2 223 36.5 32.1 40.7 34.7 12.4 40.9 47 4 2.5 10
Co 36.8 32.7 15.4 13 15.3 13 13 141 14.8 24 2.1 3.7
Cr 198 583 60 70 84 74 33 64 72 34 50 33
Y 15.8 11.7 125 9.7 94 9.5 6.5 9.6 9.8 4 2.8 45
U 1.98 1.38 2.38 1.72 1.65 1.75 1.58 2.25 154 0.92 1.29 14
Cs 0.81 1.6 2.19 1.22 1.18 1.28 1.31 0.91 0.95 1.74 1.6 1.37
Ta 1 0.7 1.2 15 0.8 0.9 0.9 1 1.1 1 1.1 1.1
Hf 3.7 3 6.9 3.7 3.6 3.7 3.9 3.7 3 2.4 3.1 3.7
Th 5.97 7.42 10.33 7.05 5.51 6.51 6 6.73 8.14 2.67 7.75 6.82
Ga 16.7 17 22.4 20.4 20.8 20.5 21 20 19.8 16 19.2 19.5
Sn <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Y, 177 121 105 90 84 88 73 80 89 15 13 20
W 1 <1 1 1 1 1 <1 <1 2 1 1 2
Sc 36.7 20.6 7.9 6.6 6.8 6.6 6.6 7.8 7.5 2.2 1.3 2.4
La 47.9 415 78.4 69 62 65 39.8 65.8 61.1 10.4 17.4 23.4
Ce 92.5 814 1385 1191 1076 1126 70.8 114.7 108.6 19.9 26.6 40.5
Pr 10.7 9.4 1435 1217 1111 1211 7.52 11.83 11.19 2.03 2.46 4.08
Nd 41.3 35.6 47.7 41.6 37.7 42.7 26.1 39.6 37.9 6.9 7.9 13.6
Sm 7.22 6.08 6.82 5.86 5.46 5.66 4,03 5.43 5.46 1.33 1.28 2.09
Eu 2.27 1.9 2.04 1.86 191 1.88 1.37 1.86 1.75 0.59 0.39 0.75
Gd 5.97 4.35 52 4.38 4,12 4.22 2.86 4.24 4.17 0.99 0.93 1.57
Th 0.7 0.53 0.56 0.46 0.44 0.32 0.33 0.47 0.45 0.14 0.1 0.18
Dy 3.74 2.6 2.8 2.24 2.18 2.28 1.53 212 211 0.69 05 0.86
Ho 0.65 0.47 0.48 0.39 0.36 0.37 0.24 0.35 0.35 0.12 0.1 0.16
Er 1.76 1.3 141 1.12 1.05 1.15 0.71 1.05 0.94 0.38 0.29 0.47
m 0.21 0.16 0.19 0.16 0.13 0.14 0.07 0.15 0.13 0.07 0.05 0.07
Yb 1.23 1 1.13 0.78 0.77 0.78 0.5 0.82 0.67 0.37 0.31 0.42
Lu 0.18 0.15 0.15 0.11 0.11 0.11 0.07 0.11 0.11 0.06 0.05 0.06
Eu/Eu* 1.06 1.13 1.05 1.12 1.23 1.18 1.23 1.19 1.12 157 1.09 1.27
Lan/Yby 26.26 27.98 46.78 59.64 5429 56.18 53.67 54.10 61.48 18.95 37.84 3756
Mg# 63.66 75.45 50.92 5231 5453 5252 51.84 55.00 56.55  44.96 35.71 45.48
Nb/Ta 25.70 25.00 46.83 25.07 40.00 40.00 15.11 36.00 38.82 4.50 9.36 9.18
Th/Ta 5.97 10.60 8.61 4.70 6.89 7.23 6.67 6.73 7.40 2.67 7.05 6.20
Rb/Sr 0.02 0.04 0.10 0.05 0.04 0.04 0.04 0.03 0.03 0.04 0.20 0.06
CIPW Norm:

Anorthite 16.86 15.15 11.19 12.08 1451 13.77 20.01 15.05 1498 13.70 3.88 13.20
Albite 24.54 30.04 4155 4578 4476  45.02 46.54 44.42 4485 45.86 33.85 40.36
Quartz 2.88 1.38 4.48 7.23 5.64 6.56 5.23 9.36 599 26.90 3252 26.45
Orthoclase 5.73 11.41 2447 2027 17.79 19.56 12.00 14.12 15.19 8.04 24.05 14.30
Corundum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.90 0.80 0.50
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Rock Type Granodiorite Monzogranite Tonalite
Location Pich H-Gh Pich Ouch  Ghare  Ghare  Ghare  Ghare  Ghare Pich  Shakh  pich
Sample No. IR-T-C2 IR-T-D17 IR-T-D23|IR-T-C9 IR-T-D12 IR-T-D13 IR-T-D20 IR-T-D21 IR-T-D22|IR-T-C8 IR-T-B2 IR-T-C5
SiO;, 66.24 70.89 70.36 78.7 78.3 79.21 76.61 76.08 7599 8336 7333 73.78
Al,O3 17.26 16.17 16.49 124 12.74 11.7 12.84 12.77 1243 10.37 16.32 16.79
Fe,0; 2.44 1.2 2.03 0.71 1.28 0.93 0.96 0.67 0.7 0.66 0.3 0.18
FeO 2.19 1.08 1.82 0.64 1.15 0.84 0.86 0.60 0.63 0.59 0.27 0.16
CaOo 3.33 2.38 24 0.6 0.6 0.27 0.64 0.96 0.25 0.15 0.12 0.37
MgO 1.22 0.52 0.88 0.08 0.11 0.24 0.09 0.25 0.07 0.01 0.02 0.01
Na,O 4.99 494 5.09 25 3.33 391 2.87 3.19 3,57 5.68 8.97 9.02
K20 2.18 231 1.24 5.73 4.77 291 5.38 4.22 474 0.07 0.1 0.33
TiO, 0.37 0.19 0.27 0.07 0.08 0.04 0.06 0.13 0.04 0.05 0.32 0.26
MnO 0.03 0.01 0.02 <0.01 0.02 <0.01 0.02 <0.01 <001 <0.01 <0.01 <0.01
P>0s 0.15 0.07 0.1 0.02 0.01 <0.01 0.02 0.03 0.03 <0.01 <0.01 0.01
BaO 0.12 0.12 0.1 0.03 0.02 <0.01 0.03 0.06 0.02 <001 <001 <001
Cr,03 <0.01 <0.01 <001 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
SrO 0.14 0.09 0.08 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 0.01
LOI 0.3 0.43 0.66 0.33 0.28 0.42 0.46 0.41 0.23 0.13 0.29 0.17
Total 98.78 99.32 99.71 101 101.5 99.65 99.97 98.79 98.06 100.5 99.76 100.89
Ba 1033 1227 904.4 301 191 76 263.3 651.5 175.7 8.9 4.8 354
Rb 50.2 59.5 328 188 246.3 115.3 2126 113.2 207.8 0.7 22 38
Sr 1085 768.8 637.2 42.6 23.2 20.9 285 180.5 31 485 27.4 78.6
Zr 137 89 101 85 86 54 65 79 50 63 97 167
Nb 9.1 6.3 9.2 6.2 12.3 8.3 6.2 6.9 7.8 8.3 54.5 19.9
Ni 151 1.9 7 1 15 23 13 1.6 14 24 1 12
Co 5.8 2.2 3.7 0.6 0.8 0.5 1.2 0.6 0.7 15 0.2 0.1
Cr 38 22 32 30 31 35 23 30 20 46 31 20
Y 48 2.2 7.2 323 67.3 56.8 40.1 27.8 459 17.7 29.5 37.6
U 1.23 1.13 3.32 2.39 2.7 2.86 2.07 153 171 157 194 1.48
Cs 1.24 2.28 1.16 3.01 5.19 1.22 2.82 1.22 2.33 0.07 0.17 0.03
Ta 11 0.8 0.6 0.8 1 0.4 11 0.7 0.8 0.7 19 15
Hf 3.9 2.7 3.6 4.2 3.9 3.6 2.8 34 2.7 3.7 5.3 5.9
Th 551 4.44 6.5 8.02 10.73 7.23 8.51 9.26 7.04 4.85 6.81 4.05
Ga 19.5 20.3 17.9 14.8 17.7 16.7 16.7 16.3 17.2 144 37.2 10.7
Sn <5 <5 <5 <5 <5 6 <5 <5 11 <5 9 <5
\Y 29 13 18 <10 <10 <10 <10 <10 <10 <10 15 <10
W <1 <1 <1 <1 1 2 1 <1 1 <1 6 3
Sc 3.2 1.6 3.4 29 6.5 52 29 45 3.9 2.7 7.9 0.3
La 29.1 23 29.7 27.2 32 15.9 20.2 29.4 19.4 13.9 0.5 6.5
Ce 50 37.2 51.6 58.3 735 385 43.9 61.5 44.5 28.5 14 14.2
Pr 4.98 3.53 5.22 7.11 9.09 4.79 5.37 6.87 5.37 3.97 0.17 1.65
Nd 17 115 17.1 25.2 32.7 17.8 19.3 25 20.2 15.6 0.9 6.1
Sm 2.63 1.79 2.72 5.88 8.07 4.96 4.81 5.44 551 3.77 0.51 157
Eu 0.89 0.74 0.84 0.43 0.25 0.16 0.36 0.64 0.2 0.14 0.04 0.15
Gd 2 1.18 2.16 5.33 8.54 5.79 5.15 4.86 5.87 3.52 1.61 2.83
Tb 0.21 0.11 0.25 0.91 1.65 1.2 0.97 0.78 117 0.56 0.46 0.72
Dy 1.01 0.49 1.42 5.88 11.68 9.32 6.88 5.31 8.31 3.56 39 6.09
Ho 0.17 0.08 0.27 1.19 244 2.04 147 1.07 1.7 0.69 0.91 1.33
Er 0.53 0.25 0.82 3.76 7.76 6.62 455 3.27 5.32 2.02 29 413
Tm 0.07 0.03 0.12 0.59 1.18 1.01 0.7 0.51 0.79 0.31 0.47 0.69
Yb 0.41 0.16 0.8 3.76 7.39 6.66 4.22 2.96 4.96 2.01 3.42 452
Lu 0.06 0.03 0.14 0.56 1.09 1 0.64 0.45 0.74 0.3 0.49 0.64
Eu/Eu* 1.19 1.56 1.06 0.23 0.09 0.09 0.22 0.38 0.11 0.12 0.13 0.22
Lan/Yby 47.85 96.92 25.03 4.88 2.92 1.61 3.23 6.70 2.64 0.66 0.10 0.97
Mg# 49.77 46.20 46.20 18.25 14.55 33.83 15.67 4251 16.54 291 11.67 9.92
Nb/Ta 8.27 7.88 15.33 7.75 12.30 20.75 5.64 9.86 9.75 1186 28.68 13.27
ThiTa 5.01 5.55 10.83  10.03 10.73 18.08 7.74 13.23 8.80 6.93 3.58 2.70
Rb/Sr 0.05 0.08 0.05 442 10.62 5.52 7.46 0.63 6.70 0.01 0.08 0.05
CIPW Norm:

Anorthite 15.54 11.35 11.30 2.85 291 1.34 3.04 457 1.04 0.74 1.84 0.60
Albite 42.22 41.80 4310 21.20 28.20 33.10 24.30 26.99 30.20 48.06 76.40 75.90
Quartz 20.34 27.64 29.80  40.90 39.30 44.40 37.90 39.03 36,50 49.72 19.23 20.49
Orthoclase 12.88 13.65 7.33  33.90 28.20 17.20 31.80 24.94 28.00 0.41 1.80 0.59
Corundum 0.99 1.38 2.65 1.01 1.03 1.62 1.17 1.28 1.04 0.67 0.90 0.66
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Error (+2s) 0.000011 0.000014 0.000012 0.000009
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143Nd/MNd () 0.512632 0.512494 0.512293 0.512298
e Nd -0.12 -2.82 -6.71 -6.61
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TDM (Ga) 0.62 0.83 2.01 2.05
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