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(C-type)

(Brunet et al., 2003)

Rock type Olivine Gabbro Monzogabbro Granite
mineral Ol Cpx Pl Cpx Amph Amph Mica Pl Amph Mica Pl

SiO2 37.422 51.212 52.98 51.627 40.852 53.311 36.689 53.544 49.316 37.528 59.28
TiO2 - 0.774 0.043 0.416 4.717 0.097 6.583 0.052 0.699 4.689 0.034
Al2O3 0.048 1.89 28.435 1.417 11.803 3.131 14.876 28.496 4.499 13.649 24.844
FeO 22.572 7.107 0.278 5.882 10.464 8.69 10.08 0.404 11.757 15.001 0.182
MgO 39.321 15.618 0.03 15.928 13.883 17.914 17.008 0.032 15.981 14.728 -
CaO 0.027 21.633 10.685 22.269 11.666 12.316 0.057 10.471 11.659 0.007 6.22
Na2O - 0.501 5.092 0.356 2.42 0.516 0.582 5.254 1.091 0.123 7.874
K2O 0.001 0.005 0.29 - 1.105 0.088 8.525 0.28 0.386 9.631 0.298
MnO 0.58 0.36 0.01 0.347 0.221 0.282 0.095 0.003 0.693 0.163 0
P2O5 0.085 0.021 0.065 0.012 0.032 - 0.026 0.032 - 0.015 0.013
NiO 0.01 - 0.028 0.02 0.063 - 0.039 0.073 - 0.04 0.015

Cr2O3 - 0.207 - - 0.004 0.221 - - - 0.469 0.182
V2O3 0.036 0.028 0.018 0.045 0.106 0.037 0.093 - 0.068 0.08 -
SrO - 0.006 0.287 0.028 0.038 - - - 0.047 - 0.119
BaO - - 0.136 - 0.085 - 1.051 0.257 - 0.179 0
SO3 0.085 - 0.024 - 0.012 0.016 0.02 - 0.001 0.004 -

F 0.002 0.067 - - 0.441 0.252 0.477 - 0.223 0.412 -
------ ------ ---------- ---------- --------- ---------- --------- --------- -------- --------- --------- ---------
Total 100.189 99.401 98.401 98.347 97.726 96.765 96 98.898 96.326 96.545 99.061

Rock type Monzonite Lamprophyre
mineral Cpx Amph 1 Amph 2 Mica Feld Cpx Amph Mica Feld

SiO2 53.405 55.294 49.095 36.447 57.811 46.56 38.959 35.85 64.502
TiO2 0.009 0.075 1.037 5.705 0.094 2.29 5.232 6.49 0.336
Al2O3 0.21 0.492 5.264 14.115 25.615 6.22 12.891 13.01 19.281
FeO 5.007 9.042 9.523 12.436 0.253 6.9 9.306 12.11 0.493
MgO 15.513 18.687 17.449 16.158 0.022 12.89 14.128 17.25 -
CaO 24.552 12.736 11.719 0.01 7.147 22.89 11.905 - 0.524
Na2O 0.182 0.097 1.317 0.377 6.93 0.9 2.398 0.83 5.075
K2O 0.004 0.042 0.579 9.498 0.485 0.021 1.173 9.79 9.336
MnO 0.529 0.334 0.35 0.119 - 0.2 0.036 0.1 -
P2O5 - - - 0.007 0.019 0.021 0.055 0.007 0.002
NiO - 0.011 0.039 0.017 0.021 - 0.03 0.002 -

Cr2O3 - - 0.122 - 0.026 0.2 - 0.2 -
V2O3 0.043 0.063 0.047 0.062 - 0.05 0.12 - 0.003
SrO 0.015 - 0.001 - 0.098 0.06 0.065 - -
BaO - 0.058 - 0.885 0.001 - 0.028 0.279 -
SO3 - - 0.004 0.013 0.011 - 0.05 - 0.013

F 0.139 0.339 1.011 1.272 0.074 0.1 0.244 0.75 -
------ --------- --------- --------- --------- --------- ---------- --------- --------- ---------
Total 99.549 97.127 97.131 96.585 98.576 99.302 96.517 96.668 99.565

a

b



Rock 
type

Lamprophyre
 

Gabbro Monzonite

Wt%                  
SiO2 45.95 43.93 46.1   46.03 48.52 52.22 51.86 49.72  56.37 55.1 57.33 56.08 57.92 59.28
TiO2 2.01 1.93 2.43   1.59 1.35 1.47 1.18 1.32  1.16 1.16 1.14 1.06 1.07 0.97
Al2O3 14.36 12.53 12.42   14.62 18.05 16.76 15.65 18.32  18.59 18.04 17.86 18.86 17.52 17.65
Fe2O3

t 9.62 10.45 9.68   9.04 9.94 9.39 7.92 7.96  6.02 7.02 6.54 5.84 5.98 5.45
MgO 5.85 9.62 6.62   6.45 4.28 3.58 5.73 4.78  2.15 2.75 2.48 1.55 2.18 1.91
MnO 0.13 0.23 0.16   0.17 0.17 0.13 0.14 0.12  0.1 0.1 0.1 0.11 0.1 0.09
CaO 8.57 9.61 10.32   9.35 8.66 7.64 8.73 7.83  6.42 6.36 5.64 5.27 5.33 4.42
Na2O 2.63 3.04 2.68   2.33 3.11 2.99 3.3 4.02  3.66 3.82 3.61 4.12 3.57 4
K2O 2.66 2.85 2.68   2.74 2.25 3.3 1.44 2.12  3.67 3.15 3.89 4.38 4.36 4.58
P2O5 0.89 1.09 1.09   0.45 0.6 0.71 0.6 0.56  0.48 0.57 0.5 0.46 0.45 0.41
LOI 6.92 6.55 5.6   6.35 2.88 1.03 2.62 1.74  1.2 1.34 1.06 2 1.14 1.1
Total 99.59 99.86 99.78   99.12 99.8 99.23 99.17 98.8  99.84 99.41 100.14 99.72 99.61 99.85
ppm                  
Sc 16.5  13,2 14.37  25.62 11.08 20.18 25.36 17.08  2.11 18.23 15.45 14.22 4.99 13.02
V 153.97 171 207 166.66  161.03 185.41 173.62 159.06 194.79  95.09 133.93 127.67 124.26 114.92 110.35
Cr 188.16 350 250 174.89  190.6 82.07 69.53 196.04 65.48  52.17 82.35 88.57 10.29 51.75 50.4
Co 34.1 45.1 39.6 34.81  32.36 28.42 26.36 36.41 27.53  11.56 20.71 18.89 12.99 14.03 14.32
Ni 90.62 194 142 158.44  98.18 22.04 29.97 158.53 40.29  8.9 19.83 20.07 4.73 13.83 12.52
Cu 52.2 31 53.15 50.65  19.16 24.03 369.64 320.76 176.42  45.89 68.51 60.63 19.14 58.28 51.01
Zn 75.54 267 120 79.26  96.14 83.33 85.14 94.52 88.1  53.55 80.06 61.57 61.34 62.76 49.04
Ga 30.05 17.1 19.9 38.24  33.51 28.43 39.22 30.02 45.81  26.2 46.02 39.58 50.52 33.22 35.54
Rb 36.33 22.7 32.8 37.25  65.02 41.02 92.72 50.85 53.04  61.67 84.55 117.8 93.77 94.34 104.69
Sr 1065.9 1050 1610 1117.7  853.06 764.07 817.45 1117.5 1235  761.58 958.58 760.44 874.87 752.58 645.1
Y 14.05 23 19.1 16.67  17.44 15.15 27.64 24.86 18.8  7.11 21.54 24.43 26.58 13.87 22.01
Zr 143.18 269 210 166.3  24.01 9.25 77.09 63.43 12.38  12.83 81.69 43.5 87.79 13.78 74.66
Nb 45.54 50.1 56.3 46.93  20.26 12.82 42.42 24.42 18.33  18.58 37.67 55.93 38.25 30.11 52.53
Cd 0.29  0.42 0.5  0.16 0.17 0.27 0.31 1.06  0.14 0.29 0.29 0.3 0.19 0.46
Cs 1.3 3.54 3.02 2.94  2.1 1.08 3.04 2.94 1.05  0.63 4.58 3.86 1.3 1.25 3.04
Ba 722 600 682 779.59  834.12 581.46 669.12 342.04 881.7  533.66 721.06 679.77 842.87 749.8 603.73
La 37.03 67.9 62.9 52.68  30.8 39.28 68.02 38.28 49.35  39.16 63.22 67.68 77.05 47.84 62.38
Ce 78.88 154 128 115.16  61.86 74.25 142.72 104.28 104.34  72.75 129.5 136.62 153.65 87.73 128.42
Pr 10.45 15.75 15.7 13.12  8.6 9.88 17.78 13.22 11.64  8.91 14.62 15.9 18.27 11.36 14.18
Nd 39.89 57.2 58.2 47.57  34 37.29 58.16 48.53 44.13  30.56 47.79 50.62 59.23 39.19 46.01
Sm 6.65 9.96 10.2 8  6.6 6.67 10.05 8.91 7.94  4.79 7.72 8.18 9.48 6.36 7.29
Eu 2.11 2.7 2.79 2.56  2.1 2.13 2.29 2.69 2.48  1.31 2.34 2.21 2.93 1.81 1.95
Gd 5.15 8.52 7.97 6.11  5.43 5.53 8.18 7.55 6.18  3.53 6.3 6.69 7.49 4.8 5.92
Tb 0.69 0.99 0.92 0.82  0.77 0.75 1.08 1.07 0.88  0.45 0.86 0.92 1.05 0.66 0.83
Dy 3.39 4.97 4.28 4.27  3.95 3.86 5.23 4.87 4.45  2.36 4.04 4.61 5.07 3.31 4.1
Ho 0.58 0.8 0.75 0.73  0.72 0.69 1.04 0.96 0.77  0.43 0.82 0.92 1.05 0.6 0.8
Er 1.35 2.17 1.88 1.74  1.67 1.68 2.64 2.35 1.92  1.04 1.96 2.31 2.63 1.53 2.1
Tm 0.17 0.27 0.22 0.22  0.22 0.22 0.36 0.31 0.25  0.13 0.3 0.35 0.36 0.21 0.31
Yb 1.06 1.64 0.92 1.3  1.43 1.37 2.16 1.66 1.54  0.78 1.61 2.06 2.12 1.34 1.78
Lu 0.13 0.22 0.19 0.19  0.19 0.2 0.31 0.24 0.23  0.11 0.23 0.29 0.3 0.19 0.26
Ta 4.71 3 3.1 3.02  1.68 1.01 2 2.02 1.09  0.9 5.01 5.4 1.64 2.3 3.45
W 1.15 2 3 0.25  1.66 2.1 7 0.86 2.09  0.53 5.04 6.24 1.07 1.06 3.98
Pb 6.39 12 38 10.84  11.68 7.98 12.17 7.14 11.47  11.29 13.9 19.37 21.56 15.05 19.09
Th 3.29 11.25 3.49 4.63  4.45 2.4 14.14 11.18 3.84  11.35 15.99 36.87 4.46 27.9 24.68
U 1.36 2.67 0.9 1.22  1.43 0.76 3.84 2.74 0.99  4.63 4.54 13.88 0.97 6.48 5.29
Hf 4.21 6.2 4.7 4.18  1.18 0.42 2.06 1.78 0.66  0.51 2.3 1.33 2.18 0.69 2.23

Sum REE 187.53 327.09 294.92 254.46  158.33 183.79 320.03 234.93 236.1  166.29 281.32 299.38 340.68 206.92 276.3
K2O/
Na2O

1.01 0.94 1   1.17 0.73 1.1 0.44 0.53  1 0.82 1.08 1.06 1.22 1.14

#Mg 0.55 0.65 0.58   0.59 0.46 0.43 0.59 0.55  0.42 0.44 0.43 0.35 0.42 0.41
Eu/Eu* 1.11 0.9 0.95 1.12  1.08 1.08 0.78 1.01 1.09  0.98 1.03 0.92 1.07 1.01 0.91
Lan/Ybn 23.42 27.69 45.72 27.17  14.38 19.15 21.08 15.39 21.45  33.67 26.21 21.92 24.26 23.83 23.47

Rock type Monzonite En. monzonite Granodiorite En. granodiorite Dacite Enclave dacite
Wt%  
SiO2 59.72 61.12 60.37 49.36 71.19 68.4 70.02 69.02 52.92 69.59  52.72 53.72
TiO2 0.87 0.56 0.81 1.28 0.36 0.44 0.33 0.41 1.22 0.4  1.09 0.97
Al2O3 17.08 16.46 17.56 20.75 14.97 15.32 15.47 15.26 16.94 14.43  15.83 15.35
Fe2O3

t 5.03 3.92 4.82 7.61 2.19 2.93 2.32 2.56 7.32 2.72  5.91 6.04
MgO 2.08 1.99 2.51 2.63 0.59 0.91 0.61 1.1 5.7 0.88  4.82 4.07
MnO 0.08 0.08 0.08 0.07 0.04 0.05 0.02 0.05 0.17 0.05  0.13 0.13
CaO 4.82 3.32 4.53 6.13 2.04 2.98 1.92 2.43 7.14 1.92  7.84 5.58
Na2O 3.89 4.39 4.5 3.49 3.51 3.49 4.42 4.02 5 3.36  4.24 4.31
K2O 4.14 3.78 3.22 2.61 4.35 4.14 3.64 4.14 1.35 4.07  2.48 2.62
P2O5 0.39 0.29 0.39 0.54 0.16 0.24 0.18 0.2 0.573 0.2  0.67 0.59
LOI 1.16 3.69 0.74 2.4 0.64 0.85 0.7 0.49 1.45 2.05  3.87 6.33
Total 99.27 99.81 99.8 96.86 100.05 99.76 99.8 99.9 99.9 99.67  99.8 99.9
ppm              
Sc 5.13  6.88 10.57 4.28 7.05  3.21  4.49  12.51  
V 75.84 71 95.34 126.34 39.23 57.03 33 47.6 145 50.31  146.41 135
Cr 93.8 130 73.53 47.81 88.55 95.06 98 101.28 180 84.45  45.87 190
Co 10.2 10.9 13.66 34.55 5.56 7.4 5.5 5.46 26.7 6.91  22.91 20.7
Ni 16.34 15 33.34 73.6 10.42 13.77 11 11.65 70 9.06  51.86 46

Cu 44.65 60 47.2 14095.68 20.7 54.12 10 36.04 573 15.67  21.63 152

Zn 37.78 63 63.07 59.92 48.97 28.63 45 35.49 116 46.83  64.26 144
Ga 24.97 17.5 41.76 50.28 30.11 35.92 14.9 37.03 21.1 30.69  34.17 20.2
Rb 73.59 114 72.81 67.73 108.3 108.45 100 96.82 82.5 85.13  66.21 65.5
Sr 626.51 661 938 1480.04 454.79 612.86 493 380.47 676 372.72  966.71 241
Y 11.79 10.7 11.81 11.41 8.42 10.59 6.5 8.13 23 6.72  12.76 11.5
Zr 10.71 180 8.1 79.9 28.76 61.17 130 8.62 95 51.35  89.95 149
Nb 20.34 24.3 26.16 17.74 20.77 24.46 16.2 22.06 22.9 22.38  24.78 24.2
Cd 0.14  0.61 0.28 0.18 0.19  0.39 2.46 0.2  0.51  
Cs 1.28 2.09 1.2 3.01 1.28 1.76 1.81 1.35  2.56  0.7 0.89
Ba 554.1 873 790.22 900.22 478.54 582.43 519 740.78 368 484.6  639.74 723
La 42.48 46.7 47.06 47.19 44.81 45.76 33.9 37.42 57.9 28.45  77.15 66.3
Ce 78.24 88.1 94.39 93.54 79.24 87.44 61.3 72.45 106.5 64.23  141.99 135.5
Pr 9.83 8.08 9.63 9.52 7.14 8.57 5.49 6.79 11.95 5.95  15.17 132.2
Nd 33.32 26.8 32.69 31.15 20.41 26.15 17.7 21.95 45.9 18.39  52 44.3
Sm 5.18 4.25 5.12 4.64 2.76 3.77 2.75 3.23 7.96 2.66  7.58 6.57
Eu 1.31 1.08 1.59 2.25 0.85 1.13 0.72 0.99 1.72 0.77  2.22 1.61
Gd 4.03 3.52 3.93 3.72 2.32 2.9 2.36 2.48 7.29 2.06  5.75 5.22
Tb 0.52 0.39 0.51 0.46 0.29 0.37 0.25 0.33 0.92 0.24  0.67 0.52
Dy 2.69 2.09 2.54 2.13 1.43 1.88 1.22 1.67 4.63 1.29  3.22 2.35
Ho 0.48 0.36 0.47 0.41 0.28 0.36 0.21 0.32 0.84 0.25  0.5 0.39
Er 1.22 1.09 1.18 0.99 0.76 1.01 0.6 0.78 2.42 0.69  1.21 1.11
Tm 0.18 0.15 0.15 0.11 0.1 0.12 0.08 0.11 0.31 0.08  0.14 0.13



(C-type)

Normative 
Minerals (Wt%)

Lamprophyre Gabbro Monzonite

Quartz 0.0 0.0 0.0 0.0 0.0 1.0 3.6 0.0 4.3 3.1 5.3 1.0 5.7 5.8 8.2
Plagioclase 45.6 25.0 36.5 44.6 57.3 49.2 53.9 60.9 55.5 56.6 52.4 56.5 50.2 51.4 51.1
Orthoclase 17.1 17.9 17.0 17.6 13.9 20.0 8.9 13.1 22.1 19.2 23.3 26.7 26.3 27.5 25.1
Nepheline 0.0 8.2 1.5 0.1 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Leucite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Corundum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Diopside 16.7 26.8 28.8 21.4 9.6 9.8 14.6 8.8 4.7 4.6 3.3 2.9 4.2 2.3 4.1

Hypersthene 4.9 0.0 0.0 0.0 4.1 15.4 15.4 0.0 10.0 13.0 12.2 9.9 10.5 10.1 9.1
Wollastonite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Olivine 9.4 15.7 8.6 12.0 11.0 0.0 0.0 12.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ilmenite 4.2 3.9 5.0 3.3 2.7 2.9 2.3 2.6 2.2 2.3 2.2 2.1 2.1 1.9 1.7

Magnetite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Apatite 2.3 2.7 2.7 1.1 1.5 1.7 1.5 1.3 1.1 1.4 1.2 1.1 1.1 1.0 0.9
Total 100.1 100.2 100.1 100.1 100.1 100.0 100.1 100.1 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Normative 
Minerals (Wt%)

Monzonite Enclave Monzonite Granodiorite Enclave Granodiorite Dacite Enclave dacite

Quartz 11.1 8.5 0.4 28.5 24.2 25.0 22.8 0.0 29.2 0.0 3.0
Plagioclase 53.6 57.2 60.1 39.1 43.4 46.4 45.3 63.6 37.6 55.4 55.3
Orthoclase 23.4 19.4 16.5 25.9 24.8 21.8 24.7 8.2 24.7 15.4 16.7
Nepheline 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Leucite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Corundum 0.0 0.0 2.5 1.2 0.3 1.2 0.2 0.0 1.5 0.0 0.0
Diopside 0.6 1.6 0.0 0.0 0.0 0.0 0.0 10.8 0.0 16.6 8.6

Hypersthene 9.6 10.9 16.6 4.3 6.0 4.6 5.8 6.5 5.7 7.2 13.0
Wollastonite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Olivine 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.2 0.0 1.7 0.0
Ilmenite 1.1 1.6 2.6 0.7 0.9 0.6 0.8 2.4 0.8 2.2 2.0

Magnetite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Apatite 0.7 0.9 1.3 0.4 0.6 0.4 0.5 1.4 0.5 1.6 1.5
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.1 100.0 100.1 100.1

b Back scatter a

d c

f e

Alkfel Pl Phl Ol Amph Cpx Bio

Yb 1.11 1.08 0.9 0.65 0.69 0.83 0.53 0.74 2.06 0.64  0.86 0.89
Lu 0.14 0.14 0.13 0.08 0.08 0.1 0.07 0.11 0.28 0.08  0.12 0.12
Ta 3.1 1.7 2.03 1.39 2.26 2.06 1.1 1.88 1 2.33  1.37 1.3
W 3.5 11 3.3 3.41 1.16 1.58 20 0.84 7 5.75  2.32 14
Pb 9.37 14 13.77 120.44 31.14 25.41 14 17.65 20 24.36  12.89 28
Th 13.64 18.1 11.84 1.53 16.37 18.51 15.8 21.1 7.02 17.09  21.7 24.5
U 3.04 3.41 1.49 0.64 3.65 3.86 2.14 4.41 2.08 4.66  4.6 3.2
Hf 0.73 4.6 0.36 1.86 0.84 1.73 3.3 0.45 2.8 1.86  2.52 4.1

Sum REE 180.72 184 200.29 196.82 161.17 180.39 127.18 149.37 250.68 125.8  308.57 278.21
K2O/Na2O 1.07 0.861 0.72 0.75 1.24 1.19 0.824 1.03 0.27 1.21  0.58 0.608

#Mg 0.45 0.504 0.51 0.41 0.35 0.38 0.345 0.46 0.609 0.39  0.62 0.574
Eu/Eu* 0.88 0.86 1.09 1.67 1.04 1.05 0.87 1.07 0.69 1.01  1.03 0.85
Lan/Ybn 25.57 28.9 34.8 48.73 43.57 36.73 42.77 33.91 18.79 29.56  60.31 49.81



Al (Deer et al., 1966) a

e (Leake et al., 1997) d Fet/(Fet+Mg)

(Morrimoto, 1988)

a

c b

e back scatter d

f

a

( Rock, 1991) b

a

 ( .  (1980)

Peccerillo & Taylor, 1976
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 Nakamura,) REEs a

HREEs LREEs (1974

b Eu

(Thompson, 1982)

(Rock, 1991)

 Harker, (1909)

(Nakamura, 1974) REEs a

b

(Sun & Mc Donough, 1989)

Sr Ba

(Ajaji et al., 1998) (Fowler et al., 2001)

REEs a

b (Nakamura, 1974)

(Sun & Mc Donough, 1989)

REEs a

b (Nakamura, 1974)

(Sun & Mc Donough, 1989)

Rogart (Ye et al., 2008) Kunlun

Ningzhen C (Fowler et al., 2001)

(Xu et al., 2002)

Ningzhen C Kunlun

Y Sr/Y a

Sr-Rb-Ba b (Defant & Drummond, 1990)

(Tarney & Jones, 1994)



La/Nb Ba/Nb

OIB

(Patino Douce, 1996)

c b a

(Muller & Groves, 1995)

 (Batchelor & Bowden, 1985) R1-R2 d

WIP: within plate potassic magmatic rocks PAP: Post collisional arc 

potassic magmatic rocks   CAP: Continental arc potassic magmatic rocks.

Hf-Rb/30-Ta*3 a

 (Pearce et al., 1984) Y+Nb Rb (b (Harris et al., 1986)

(Maniar & Piccoli, 1989) FeOt/(FeOt+MgO)

Syn-COLG:   Syn-collisional   granite

Post-COLG: Post collisional granite  WPG: within plate granite 

volcanic arc granite  ORG: Oceanic ridge granite  RRG: Rift related 

granitoids  CUEG: Continental uplift epeirogenic granitoids     IAG: Island 

arc granitoids     CAG: continental arc granitoids     CCG: continental 

collision granitoids  POG:  Post orogenic Granitoids  .
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fractal method are smaller and near to fact and correlated by geological models. Usage of grade parameter that is most important direct and quality parameter 

constructed reality results.
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Abstract

Khankandi pluton is located in northwestren part of Iran, within Garadagh (Arasbaran) - south Armenia block. Main units of the pluton are monzonite and 

granodiorite associated with minor gabbro and lamprophyric and dacitic dykes. Granodioritic plutonism is followed by gabbro and monzonite. Lamprophyric 

and dacitic dykes are emplaced at the end of the granodioritic plutonism. Gabbro and monzonites are shoshonitic, and granodiorites and dacites have high 

K-calc alkaline nature and charactistics of C-type (potassic or continental) adakites and high Ba-Sr granitoides. Lamprophyres are alkaline and have camptonitic 

crust, metasomatised lithospheric mantle and upwelling asthenosphere produced granodioritic and dacitic, shoshonitic gabbro and lamprophyric magma 

respectively. The production of various magma types in the Oligocene of the Arasbaran occurred in response to slab break off and/or delamination of lithospheric 

mantle and upwelling of asthenosphere. Plutonism occurred after collision between Iranian and Arabian plates and crustal thickening in the extensional post 

collisional tectonic setting.
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