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T e ml 5 (55505058 laaises (ICPMS 35, 4) (plard 4 25 & by o i =V J st

Lewy e les| K-A-22-S | K-A- 25-S [K-B-7-S(A)| K-B-79-S |K-B-85-11-§| K-C-6-S | K-C-7-S | K-D-6-S | K-D-12-S | K-E-8-S
SiO2 65.73 63.48 64.51 60.56 61.43 63.58 60.37 62.49 64.31 61.94
AL203 15.24 16.33 15.78 17.57 16.57 16.09 16.11 16.29 15.78 16.37
Fe203 3.89 4.26 4.01 4.38 4.86 4.14 5.41 4.62 4.2 4.86
MgO 1.78 1.96 1.59 2.45 2.18 1.9 2.58 2.04 2.03 2.07
Ca0 2.93 3.37 3.08 4.34 3.92 3 3.62 3.63 3.36 3.71
Na20 4.86 5.47 5.01 5.94 4,95 4.85 4.77 5.01 4.58 5.15
K20 35 2.65 3.71 2.31 3.38 4.08 4.02 3.66 3.66 3.6
TiO2 0.8 0.88 0.76 0.86 0.95 0.85 1.1 0.94 0.79 0.93
P205 0.36 0.38 0.41 0.33 0.41 0.4 0.58 0.41 0.29 0.38
MnO 0.05 0.07 0.03 0.06 0.07 0.05 0.05 0.06 0.06 0.06
SUM 99.72 99.78 99.7 99.69 99.66 99.66 99.61 99.65 99.67 99.65
Sc 5 5 5 7 7 5 7 6 7 7
Ba 861 416 1000 632 1056 1166 1138 969 1069 959
Be 4 4 3 3 3 3 3 3 4 3
Co 10.6 11.4 8.9 13 12.3 9.9 13.6 11.9 12.9 12
Cs 3.1 3.7 0.5 1.3 1.1 0.7 1.1 1.2 35 1.6
Ga 20.7 23.4 20.8 22.4 21.7 19.8 22.2 20 21.5 21.4
Hf 5.8 5.3 5.1 5.2 5.5 5.1 5.6 5.8 6.6 4.6
Nb 62.8 53.7 43.2 56.2 47.6 57.9 56.8 53.3 39.6 52.1
Rb 118.2 123.2 98 58.8 82.9 65.5 80.4 80 123.7 85.7
Sn 1 2 <1 <1 1 1 1 2 2 1
Sr 865 632.5 945.5 1086 964.5 983.2 1113 949.1 824.5 968.7
Ta 5.2 3.4 2.6 3.5 3.1 3.6 3.4 3.2 3 3.1
Th 22.9 22 18.1 185 14.8 24.8 15.7 19 26.6 20.7
9.8 6.5 4 2.3 3.7 3.9 2.5 3.8 6 3.7
\Y 56 61 51 69 68 56 77 69 70 67
W 1.1 <0.5 1 1.1 15 0.7 3.9 0.9 1.4 1.6
Zr 209.7 207.5 205.8 196.7 235.2 237.7 271.9 230.3 246 194.2
Y 8.2 7.3 7.1 7 7.6 8.6 9.1 9.9 9.6 9.2
Mo 5.2 0.8 14 1.3 0.6 1.7 1.3 0.9 1.1 1
Cu 4 6.5 11.9 21.8 10.9 8.8 16.9 11.4 28.8 9.7
Pb 32 3.6 9 4 4.3 3.3 4.3 3.3 14.1 4.5
Zn 17.4 56 23 33 50 31 39 33 58 38
Ni 15 13.6 8.4 20.5 14.2 12.9 20.2 14.3 30.1 134
As 1.5 1.1 0.9 0.7 0.6 <0.5 0.8 0.6 2.1 0.9
Au 0.7 0.8 <0.5 <0.5 <0.5 <0.5 <0.5 1.1 <0.5 <0.5
Ti 0.2 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1
Se <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
La 61.7 71.1 63.5 62.1 58.4 57.8 67.9 63.5 63.7 62
Ce 100.7 104.5 100.1 93.5 90.6 94.9 111.9 104.8 110.6 103
Pr 9.54 9.47 10.07 8.76 9.33 9.94 11.64 10.75 10.51 10.45
Nd 30.5 30.9 33.7 28.3 30.3 31.9 40.2 37.7 34.1 36
Sm 3.97 3.85 4.13 3.4 4.04 4.59 5.33 5.01 4.56 4.64
Eu 1.19 1.15 1.33 1.29 1.33 1.36 1.67 1.43 1.24 1.63
Gd 2.62 2.56 2.73 2.39 2.88 3.11 3.59 3.22 3.66 3.16
Th 0.34 0.34 0.32 0.3 0.36 0.41 0.45 0.44 0.42 0.41
Dy 1.53 1.47 1.49 1.46 1.66 2 2.18 1.85 1.93 1.76
Ho 0.27 0.25 0.24 0.24 0.26 0.32 0.32 0.31 0.32 0.3
Er 0.6 0.58 0.61 0.61 0.66 0.84 0.75 0.92 0.85 0.76
™ 0.1 0.09 0.08 0.08 0.1 0.12 0.11 0.13 0.13 0.11
Yb 0.09 0.57 0.54 0.58 0.56 0.72 0.65 0.75 0.83 0.67
Lu 0.03 0.09 0.08 0.09 0.09 0.11 0.1 0.11 0.12 0.09
Q 15.88 12.116 13.171 5.567 9.368 11.29 7.562 10.016 14.222 8.576
Or 20.684 15.661 21.925 13.651 19.975 24,112 23.757 21.629 21.629 21.275
Ab 41.124 46.286 42.393 50.263 41.886 41.039 40.362 42.393 38.755 43578
An 9.431 12.177 9.611 14.455 13.01 10.082 10.673 11.15 11.688 10.917
Di 2.22 1.652 2.416 3.913 2.997 1.758 2.765 3.328 20.468 4.008
Hy 5.26 5.798 4.619 5.654 5.435 5.655 6.143 4.739 5.411 4.881
Mt 1.928 2.349 2.102 2.639 3.016 2.204 3.625 2.9 2.465 2.9
| 1.52 1.672 1.444 1.634 1.805 1.615 2.09 1.786 1.501 1.767
Ap 0.853 0.9 0.971 0.782 0.971 0.974 1.374 0.971 0.687 0.9
SUM 98.9 98.611 98.652 98.558 98.463 98.702 98.351 98.913 98.826 98.801
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‘Z‘::}’: K-A-39-S | K-A-40-S K-B- 7-S K-B-40-S | K-B-48-S | K-C-11-S | K-C-17-S | K-C-18-S
Si02 71.31 73.88 76.83 66.95 68.86 69.45 68.4 69.55
AL203 12.87 13.75 12.74 15.4 15.6 15.63 15.49 15.04
Fe203 231 151 0.66 294 2.58 2.34 2.66 24
MgO 0.87 0.42 0.07 117 2.08 0.84 0.87 0.79
CaO 2.07 1.03 0.51 25 4.72 2.15 1.64 1.98
Na20 4.63 4.04 3.69 4.62 3.79 4.62 4.87 4.66
K20 3.29 4.33 51 3.52 0.46 3.93 4.14 4.25
TiO2 0.41 0.22 0.05 0.56 0.18 0.46 0.48 04
P205 0.15 0.08 0.01 0.23 0.03 0.16 0.18 0.15
MnO 0.03 0.01 <0.01 0.04 0.01 0.02 0.02 0.03
SUM 99.83 99.87 99.98 99.71 99.76 99.71 99.74 99.77
Sc 3 2 <1 4 3 3 3 3
Ba 716 588 88 1040 982 1291 878 821
Be 2 2 4 3 3 3 3 2
Co 5.2 31 0.5 6.6 8.3 5.6 4.3 4.6
Cs 0.3 0.5 1 1.2 0.5 11 11 1.6
Ga 15.7 18.9 175 21.1 19.8 224 20.6 19.9
Hf 39 34 2.1 4.7 4.4 5.7 4.3 41
Nb 29.1 233 15.8 35.9 35.3 195 35.2 37.2
Rb 74 119.9 1315 88.7 86.7 90.2 110.4 116.1
Sn <1 <1 <1 <1 1 1 1 1
Sr 313 3135 91.7 836.6 664.3 690.3 555.8 579.9
Ta 19 18 1 2.3 2.3 15 2.1 2.3
Th 16.2 29 52.2 19.8 236 17.7 19.5 26.4
U 4.3 5 4.7 45 23 2.1 45 3
\Y% 32 16 <8 41 34 35 38 33
w 0.6 13 0.9 17 1 <0.5 12 0.6
pds 138.5 120.9 68 182.9 174.6 219.5 163.3 152.2
Y 5 3 1 6.9 5.6 5.2 24 5.3
Mo 0.1 0.7 14 0.9 13 0.8 1 1
Cu 0.1 41 6.3 114 3.8 3.6 3.8 24
Pb 0.1 14 4.6 15.9 24 3.2 5.6 31
Zn 1 41 9 50 26 24 35 23
Ni 0.1 8 2.6 7.7 8.6 7.6 7.3 5.8
As 05 <0.5 <0.5 21 <0.5 <0.5 0.9 0.7
Au 0.5 <0.5 <0.5 <0.5 <0.6 <0.5 2.3 12
Ti <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.21 <0.1
Se <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
La 42.3 35 47.8 52.1 474 515 44.6 448
Ce 68.4 495 35.2 835 705 88.5 68.9 66.7
Pr 6.16 3.84 1.83 8.27 6.79 8.71 6.74 6.06
Nd 19.3 11.6 3.7 26.7 21 28.8 21.3 18.1
Sm 2.53 1.45 0.3 3.54 2.72 4 2.68 2.38
Eu 0.75 0.38 0.09 1.02 0.81 1.07 0.83 0.7
Gd 1.98 1.16 0.19 2.23 1.86 2.86 1.75 157
Th 0.22 0.12 0.03 0.28 0.24 0.28 0.25 0.22
Dy 1.05 0.55 0.19 1.38 1.12. 1.14 1.07 0.98
Ho 0.17 0.09 0.02 021 0.19 0.17 0.17 0.16
Er 0.44 0.28 0.09 0.56 0.48 0.37 0.47 0.48
™™ 0.07 0.04 0.02 0.08 0.07 0.06 0.08 0.07
Yb 041 0.28 0.14 0.52 0.47 0.36 041 0.46
Lu 0.07 0.05 0.03 0.07 0.07 0.05 0.07 0.07
Q 26.256 29.759 34.267 20.417 21.08 19 20.256 20.862
C 0 0.736 0.246 0.382 0.25 0.446 0 0
Or 19.443 25.589 30.139 22.398 23.225 24.466 25.116 20.802
Ab 39.178 34.185 31.224 39.939 39.093 41.209 39.432 39.093
An 4.617 4587 2.465 9.143 9.621 6.96 7.568 10.886
Di 3.895 0 0 0 0 0 1.066 0.013
Hy 2.925 3.86 1.079 4.856 4.394 4.198 4.071 2.273
Mt 0.29 0.29 0.072 0.58 0.493 0.942 0.435 1.015
IL 0.779 0.418 0.095 0.874 0.874 0912 0.76 1.064
Ap 0.355 0.189 0.024 0.426 0.379 0.426 0.355 0.545
SUM 97.738 99.614 99.611 99.01 99.409 98.56 99.058 96.553
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5&4_;32:[5}5& K-A-1-S |*K-A-3-S|K-A-18-S|K-A-27-S 29.S 50-S K-B-34-S 37-S 42-S K-B-57-S 85-1-S K-B-90-S|* K-E-2-S| K-G-1-S | K-G-5-S
SiO2 54,63 | 52.31 | 53.94 | 56.22 | 50.05 | 52.31 | 60.61 | 53.86 | 56.43 | 54.19 | 5891 | 5548 | 50.17 | 56.88 | 58.74
AL203 1748 | 16.44 | 16.49 | 17.78 | 16.79 | 1855 | 16.14 | 14.91 20 16.64 | 17.61 | 18.61 | 15,57 | 16.73 | 15.17
Fe203 6.96 8.36 8.13 5.92 9.24 8.01 5.41 7.79 4,93 7.51 5.17 6.15 9.58 6.6 6.26
MgO 3.45 4,98 3.86 2.77 4.67 3.34 2.78 6.34 2.35 4,75 2.27 2.48 6.72 3.06 3.99
CaO 4.71 5.77 5.9 4.44 6.92 5.35 4.42 6.34 5 5.41 3.92 4.33 7.01 3.9 5.24
Na20 5.46 5.01 4.86 6.04 4,54 5.56 5.31 4.23 6.21 5.03 5.77 6.07 4 5.37 481
K20 3.81 3.29 3.02 3.49 291 2.82 2.71 2.83 2.09 2.74 3.34 2.96 2.85 3.66 2.45
TiO2 1.47 2 1.68 1.25 2.08 1.45 1.15 1.39 0.98 1.65 1.08 1.45 2.04 1.57 1.31
P205 0.7 0.84 0.91 0.63 1.27 0.85 0.55 0.57 0.38 0.77 0.49 0.83 0.72 0.69 0.76
Mno 0.09 0.12 0.1 0.09 0.12 0.09 0.07 0.11 0.05 0.1 0.07 0.08 0.12 0.09 0.07
SUM 99.49 | 99.55 | 99.48 | 99.48 | 99.38 99.3 99.58 | 99.58 | 99.61 | 99.55 9.58 99.48 99.6 99.56 | 99.54
Sc 10 12 10 7 14 7 8 16 6 10 6 6 19 6 9
Ba 1364 890 1304 1699 1518 2066 1214 987 898 955 1311 1412 614 1048 793
Be 2 2 2 2 2 1 2 3 3 2 2 2 2 3 3
Co 19.5 28.5 22.1 15.3 27.3 18.6 14.3 30.3 15 25.6 12.7 15.5 35 19.9 19.8
Cs 0.6 1 0.6 0.6 0.8 0.7 1.1 1.4 0.8 1.4 0.6 1.1 2.4 1.4 2.2
Ga 21.8 22 20.6 21 22.4 21.8 21.1 21.2 24.7 23.3 21 23.2 19.9 21 21.1
Hf 10.5 5.4 5.2 5.4 5.6 4.8 7.8 4.2 7.1 7.4 7.4 6.4 2.5 5.7 4.1
Nb 77.9 77 79.2 57.5 90.8 55.5 64.4 48.6 40.2 65.9 59.2 52 57.4 55.8 71.2
Rb 62.8 76.7 57.7 61.6 61.3 65.9 57.2 79 60.3 86.6 60.2 53.3 104.5 82.6 104.8
Sn 2 2 2 1 2 <1 2 <1 1 2 1 1 2 2 3
Sr 1341 1276 1714 1602 2019 2571 1241 1013 1431 1283 1194 1723 | 945.6 1177 1470
Ta 3.3 4.2 5 2.7 4.3 4 4 2 2.6 2.9 3.2 2.6 3.1 3 4.4
Th 4.5 4.5 17.5 7.4 9.2 9.2 13.5 9.7 10.5 11.6 11 15.6 8.3 12.6 19.1
1 1 3 1.7 1.9 2.1 3.6 2.2 3.2 2.4 2.4 2.3 1.9 2.4 7.9
\Y 106 138 117 83 148 98 77 111 80 112 70 77 178 94 94
W 0.6 0.5 0.8 0.6 0.7 <0.5 0.8 1 0.6 0.7 1.8 0.8 0.8 1.1 0.8
Zr 535.8 | 257.9 | 248.2 | 296.5 | 243.6 | 249.8 | 3335 | 191.9 | 298.7 | 3353 | 359.3 | 278.4 92.1 2485 | 153.8
Y 14.4 16.1 15.4 9.3 19 115 12.3 11.3 8.1 135 9.2 12.3 18.2 9.2 15.4
Mo 0.7 0.7 0.8 0.7 0.9 0.7 1.2 0.6 0.9 0.4 0.7 1.3 0.4 1.1 1.1
Cu 23.4 44 21 14.8 30.5 29.1 12.1 10.1 19.9 11.3 11.4 65.4 33.7 51.1 25.8
Pb 4.3 3.6 2.1 4.4 4.1 2.6 3.1 6.5 3.2 9.1 6.8 5.6 4.6 5.8 2.7
Zn 61 74 53 49 70 86 36 56 48 68 43 51 63 60 40
Ni 37.3 70.1 36 25.3 48 32.9 18.5 79.5 17.8 53.1 15.8 15.2 88.8 21.1 48.2
As <0.5 0.6 <0.5 <0.5 1.1 <0.5 0.6 0.6 0.7 <0.5 0.9 1.4 0.9 0.6 1.4
Au <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 3.3 1.1 <0.5 <0.5
Ti <0.1 0.1 <0.1 <0.1 0.1 <0.1 <0.1 0.1 <0.1 0.2 <0.1 <0.1 0.3 0.1 0.2
Se <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
La 93.7 81.5 99 81.6 119.5 95 89.8 71.4 53.8 79.9 75.9 127.7 67.6 68.2 99.4
Ce 158. 1405 | 166.7 | 128.2 | 2122 | 161.2 | 158.2 118 92.4 140.8 | 121.7 | 199.7 120 112.2 | 172.7
Pr 1656 | 14.72 | 17.13 | 12.61 | 22.44 | 16.76 | 16.19 12.5 9.42 15 12,05 | 19.74 | 13.14 | 11.88 | 17.86
Nd 57 51.2 59.7 41 78.5 58.2 53.2 42.7 32.2 51.4 40 65.8 49 40.7 61.6
Sm 7.08 7.01 7.71 5.05 10.09 6.99 6.54 5.94 4.35 6.98 5 8.11 6.95 55 7.87
Eu 2.07 1.98 2.46 2.01 3.02 2.31 2.06 1.72 1.42 1.99 1.69 2.46 1.82 1.66 2.01
Gd 4.76 5.02 5.45 3.36 6.86 4.69 4,51 4,18 2.89 4.99 3.42 5.45 5.59 3.94 5.36
Th 0.62 0.7 0.68 0.42 0.87 0.55 0.54 0.54 0.34 0.59 0.42 0.62 0.78 0.48 0.69
Dy 2.64 3.22 3.18 1.88 4.03 2.54 2.46 2.57 1.57 2.93 1.94 2.85 3.69 2.27 3.13
Ho 0.48 0.57 0.5 0.3 0.66 0.41 0.41 0.43 0.28 0.47 0.31 0.45 0.7 0.32 0.51
Er 1.18 1.4 1.28 0.76 1.54 0.96 0.99 1.03 0.66 1.17 0.77 1.02 1.81 0.72 1.35
™m 0.18 0.19 0.2 0.1 0.21 0.13 0.13 0.14 0.1 0.15 0.11 0.13 0.26 0.1 0.19
Yb 1.04 1.16 1.09 0.67 1.25 0.76 0.86 0.77 0.7 1 0.62 0.75 1.44 0.58 1.27
Lu 0.16 0.17 0.17 0.1 0.17 0.1 0.13 0.11 0.11 0.15 0.1 0.1 0.2 0.08 0.15
Q 0 0 0 0 0 0 8.068 0 0 0 2.52 0 0 0.737 | 7.137
Or 22,516 | 19.443 | 17.847 | 20.625 | 17.197 | 16.665 | 16015 | 16.724 | 12.351 | 16.193 | 19.738 | 17.552 | 16.843 | 21.629 | 14.479
Ab 38.459 | 36.567 | 41.124 | 46.026 | 33.683 | 40.564 | 44.932 | 35.793 | 52.547 | 42.562 | 48.824 | 50.974 | 30.405 | 45.439 | 40.701
An 11.934 | 12.652 | 14.259 | 11.094 | 16.839 | 17.329 | 12.2 | 13.337 | 20.523 | 14.732 | 12.285 | 14.76 | 16.111 | 10.735 | 12.565
Ne 4,194 | 3.156 0 2.753 | 2.564 | 3.522 0 0 0 0 0 0.21 1.846 0 0
Di 5.47 8.345 7.3 5558 | 7.379 | 2.968 | 4.856 | 11.472 | 1.427 | 5.632 | 3.141 | 1.034 | 11.149 | 3.267 | 6.733
Hy 0 0 4.483 0 0 0 5.827 | 8.239 | 2.953 | 5.624 | 5.262 0 0 7.858 | 9.034
Ol 9.364 | 8.141 | 3989 | 6.232 | 8.796 | 8.162 0 4.42 2.403 | 4.542 0 5.128 | 11.586 0 0
Mt 3.48 | 45553 | 4.06 2.059 4.64 3.886 | 3.494 | 3915 | 3.207 | 4.118 | 3.393 | 3.755 4.64 3.915 | 3.523
IL 2.793 3.8 3.192 | 2375 | 3952 | 2,755 | 2.185 | 2.641 | 1.862 | 3.135 | 2.052 | 2.755 | 3.876 | 2.983 | 2.489
Ap 1.658 1.99 2.155 | 1.492 | 3.008 | 2.013 | 1.303 1.35 0.9 1824 | 1.161 | 1966 | 1.705 | 1.634 1.8
SUM 99.896 | 98.646 | 98.409 | 98.215 | 98.059 | 97.846 | 98.88 | 97.892 | 98.171 | 98.362 | 98.377 | 98.135 | 98.18 | 98.198 | 98.461
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(oIS A12-S | K-A-20S | K-B-20-52 | K-C-28-5 | K-B-38-5* | KeE-a-s+ | KeA-23-5%+
990
Si02 60.08 59.92 60.04 60.53 50.47 53.36 0.43
AL203 16.23 17.62 15.97 16.11 13.72 13.72 8.29
Fe203 557 49 515 5.81 82 772 17.22
MgO 253 101 3.04 234 1091 719 4.99
Ca0 3.78 3.36 411 375 6.92 8.85 18.09
Na20 5.02 5.86 527 527 33 3.65 1.93
K20 402 3.9 3.45 351 1.25 2.05 0.21
TiO2 119 1.01 116 118 1.08 135 0.97
P205 0.56 0.46 0.61 0.55 0.35 056 <001
MnO 0.09 0.06 0.08 0.08 0.12 0.13 0.47
SUM 99.58 99.58 99.61 99.56 99.61 99.54 99.73
Sc 7 5 8 8 19 23 10
Ba 1280 1250 963 1064 460 654 147
Be 3 3 5 3 1 2 7
Co 146 107 173 151 39 324 34.99
Cs 0.3 0.6 0.9 1 0.2 03 <01
Ga 20.7 21 213 20.6 15.9 184 217
Hf 71 74 71 6.7 43 6 8.9
Nb 82.1 88.4 109.6 51.3 21 53.7 52.2
Rb 61 75.7 751 728 236 35.7 28
sn 1 2 1 2 1 2 6
Sr 1164 1139 1095 1358 7014 1081 226.7
Ta 45 54 7.9 3.4 12 43 25
Th 29.6 215 37 197 47 129 26.8
46 46 74 4 1 27 6.9
v 77 61 73 121 140 139 121
W 0.8 <0.5 0.7 1 <0.5 <0.5 0.8
Zr 3443 388 1 2754 2623 189.2 2465 340.1
Y 108 103 108 116 16.1 178 74
Mo 0.7 0.9 0.7 1 05 0.7 13
Cu 132 5.9 305 58.4 257 30.1 60.8
Pb 137 75 49 59 38 29 38
Zn 54 60 29 27 48 16 55
Ni 173 132 36 104 189.8 393 114
As <0.5 <0.5 0.6 0.9 2.4 0.7 <0.5
Au <05 <05 05 <05 <05 <05 12
Ti <01 <01 <01 <01 <01 <01 <01
Se <05 <05 <05 <05 <05 <05 <05
La 80.6 97.4 817 717 336 772 477
Ce 1333 149.9 1425 1423 62.9 1448 813
Pr 13.18 1421 13.15 13.07 723 15.44 8.04
Nd 28 468 e 465 272 54 26.3
Sm 5.65 5.8 567 5.66 4.69 755 2.94
Eu 167 1.63 1.62 1.68 134 22 0.98
Gd 3.85 3.62 422 3.25 38 555 201
b 05 0.47 0.49 0.46 056 0.74 0.27
Dy 215 203 2.05 213 2.93 353 135
Ho 0.35 0.35 0.36 0.37 0.56 057 0.22
Er 0.92 0.92 0.93 0.9 157 1.56 0.7
m 013 013 0.14 0.14 022 0.24 01
Yb 0.81 0.81 0.89 0.93 143 1.36 08
Lu 011 013 013 0.14 022 0.19 0.14
Q 5.858 24 5523 6.811 0 0 0
or 23757 | 23.048 | 20388 | 20743 7.387 12.115 1.241
Ab 42478 | 49586 | 44593 | 44593 27.924 30.885 8.23
An 9.878 10.255 9.73 9.935 18.931 14.997 13.336
Ne 0 0 0 0 0 0 4.389
Di 4126 2711 5.269 4.054 10.435 20.109 64.346
Hy 5.39 4558 6.15 5.554 15.631 11.417 0
ol 0 0 0 0 9.318 0.979 1.103
Mt 3.726 3.19 361 3.596 3.233 3.697 3.625
I 2.261 1.919 2204 2042 2.052 2.565 1.843
Ap 1.326 1.09 1.445 1.303 0.829 1.326 0.024
SUM 98.801 | 98.755 | 98.913 98.83 95.741 98.092 98.137
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Abstract

The studied granitoidic intrusion with about 50 km?2 area is located in the SW of Kelardasht, one of the regions in Mazandaran Province. It is
one of the pluton masses of the Central Alborz structural zone. The mass has an age between 56 + 4 and 54 + 4 million years (late Paleocene to
early Eocene) and has intruded in the Mobarak and Shemshak formations. Petrologically it contains of two units of felsic (granite, qz-syenite,
and gqz-monzonite) and intermediate to mafic (monzonite to monzodiorite, diorite, and gabbro). The rocks of the first group especially granites
and g-monzonites show many mineralogical and textural similarities and in which the evidences of magma mixing like rapakivi texture,
poikilitic texture, acicular apatite, calcic plagioclase “spikes” in plagioclase, and micro granular mafic enclaves can be seen. These rocks have
weak metaaluminous to peralumine nature (granite samples) and are richer in K, O+Na,O, K20 and the elements of Rb, Th, Hf than the second
group. Due to the diagram related to REE, the rocks of this group have remarkable enrichment of LREE and related to the behavior of Y, Ba, Ce,
and Zr in segregation process, they show the properties of low temperature I-type granites. In the second group, monzonite and monzodiorite
rocks also show the evidences of alkaline metasomatism, associated with magma mixing textures including acicular apatite, septum biotites
and anortite spikes in plagioclases. These rocks have meta alumine nature and show more richness in FeOT, MgO, CaO, bP205, TiOz’ and the
elements such as Sr, Ba, V, and Y than the first group; and also they show the properties of the high temperature I-type granites. Due to the
geochemical evidences and the age of the mass, it can be categorized as post orogenic granite types, which have the properties between VAG
and WPG. The isotopic investigation of /*Nd/ '*Nd revealed that only the granites of the region have can have enriched lithospheric source
(negative eNd) and the other rocks have a depleted mantle source (positive eNd). According to the petrographical and geochemical evidences,
magma mixing has played an important role in magma evolution, and therefore, the crust melting model by mantle-derived magma is suggested

for the magma generation of the area.
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