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Sample MA3 AS2 GMS AGH1 G6 G4 G5 AGH6 BI1ASS AD4 AKY13 B4A19
SiO, 71.4 70.6 67.2 64.9 64.3 63.8 63.4 62.8 60.6 59.7 58.5 57.8
TiO, 0.3 0.3 0.5 0.5 0.6 0.6 0.6 0.7 0.7 0.6 1.0 1.0
Al O4 14.7 14.5 15.5 16.0 16.7 16.9 16.1 16.9 17.5 20.2 18.0 18.3
Fe, 03 1.0 35 2.0 4.5 5.5 5.6 5.2 5.7 6.5 4.3 8.0 8.7
MnO 0.0 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.1 0.1
MgO 2.9 0.9 3.9 1.4 1.6 1.6 1.5 1.8 1.8 1.3 2.4 2.5
CaO 0.3 2.2 0.7 2.5 3.9 3.8 3.8 3.8 4.1 5.2 4.1 4.3
Na,O 4.8 3.0 4.2 3.1 3.1 3.0 2.9 34 2.9 3.6 2.5 2.6
K,O 1.3 4.1 1.4 4.0 34 3.6 3.4 3.0 34 34 32 33
P,0Os 0.1 0.1 0.2 0.1 0.2 0.1 0.1 0.2 0.3 0.2 0.4 0.1
Sum 96.7 99.1 95.5 97.1 99.2 99.0 97.1 98.2 97.9 98.5 98.1 98.6
Ni 12.0 13.0 18.0 18.0 17.0 16.0 19.0 21.0 22.0 10.0 32.0 47.0
Cr 20.0 120.0 40.0 150.0 120.0 120.0 90.0 110.0 150.0 100.0 180.0 160.0
Co 55.3 6.4 41.9 10.2 12.0 11.1 11.1 11.8 12.8 8.9 18.6 19.6
\% 31.0 36.0 55.0 60.0 88.0 88.0 81.0 78.0 97.0 50.0 155.0 152.0
Cs 0.5 5.2 0.9 9.3 3.8 3.5 3.0 4.5 5.8 4.3 4.1 4.7
Rb 40.8 142.5 29.3 146.0 130.5 133.5 122.0 111.0 134.5 133.5 129.5 142.5
Sr 26.9 200.0 65.9 256.0 322.0 319.0 295.0 320.0 338.0 484.0 294.0 330.0
Ba 80.2 441.0 172.5 577.0 598.0 596.0 551.0 549.0 765.0 1150.0 763.0 853.0
Th 23.0 24.0 23.0 21.0 12.0 10.0 17.0 32.0 2.0 14.0 15.0 25.0
U 2.2 2.7 1.6 1.9 2.4 33 2.5 2.3 1.4 2.3 1.9 2.2
Ta 1.5 1.1 1.2 1.0 0.9 1.0 0.9 1.0 0.9 0.8 0.9 1.0
Nb 13.0 12.0 16.0 14.0 14.0 13.0 14.0 17.0 15.0 15.0 19.0 21.0
La 52.3 48.7 28.6 473 29.4 44.2 40.7 62.1 19.5 64.0 51.0 76.4
Ce 94.1 93.6 52.2 91.1 59.9 92.6 82.5 104.5 40.8 118.5 103.0 155.0
Pr 10.6 10.0 6.0 9.6 6.4 9.3 8.6 11.8 4.1 11.6 11.0 16.2
Nd 35.8 33.1 21.2 323 224 31.0 30.0 40.9 15.1 38.8 39.2 56.6
Sm 6.3 6.6 3.9 5.3 4.0 4.8 5.2 5.9 2.3 6.2 7.0 9.4
Eu 0.6 1.2 0.2 1.2 1.0 1.1 0.9 0.9 1.3 2.2 1.3 0.8
Gd 5.7 6.6 3.7 6.0 4.1 43 4.7 5.9 2.2 6.3 6.8 8.3
Tb 0.8 0.8 0.5 0.7 0.5 0.6 0.6 0.6 0.2 0.8 0.9 1.0
Dy 4.5 5.1 2.7 3.8 2.9 34 3.6 3.0 1.1 3.6 53 6.3
Ho 0.9 1.0 0.6 0.7 0.6 0.7 0.7 0.6 0.2 0.5 1.1 1.4
Er 2.8 3.1 1.6 2.0 2.1 2.1 2.0 1.6 0.7 1.2 3.6 4.5
Tm 0.4 0.4 0.2 0.2 0.3 0.3 0.3 0.2 0.1 0.1 0.5 0.6
Yb 2.7 2.9 1.5 1.7 2.0 2.3 1.8 1.4 0.7 0.8 34 4.5
Lu 0.4 0.4 0.2 0.2 0.3 0.4 0.3 0.2 0.1 0.1 0.5 0.6
Y 27.8 27.2 15.2 19.2 18.8 20.2 19.6 13.8 6.7 15.0 31.6 37.4
Hf 5.0 5.0 6.0 5.0 6.0 6.0 6.0 7.0 6.0 9.0 8.0 9.0
Zr 147.5 162.5 210.0 179.5 203.0 203.0 198.5 227.0 232.0 341.0 274.0 287.0
Zn 10.0 27.0 18.0 43.0 56.0 52.0 51.0 48.0 58.0 53.0 83.0 124.0
Ga 15.0 17.0 15.0 21.0 22.0 20.0 21.0 20.0 20.0 25.0 22.0 26.0
Sn 2.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0 2.0 2.0 1.0 2.0
w 550.0 5.0 420.0 15.0 6.0 9.0 4.0 7.0 8.0 5.0 10.0 5.0
Eu/Eu* 0.3 0.6 0.2 0.7 0.8 0.7 0.6 0.5 1.8 1.1 0.6 0.3

(La/Yb)N 13.0 11.2 12.7 18.6 9.8 12.9 15.1 29.7 18.6 535 10.0 11.4
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Sample G14 Gl16 G18 G19 B2A31 GM25 G12 G11 AG2 B2A28 B2A33
SiO, 63.4 60.7 59.9 59.2 58.9 57.9 56.3 55.5 55.4 532 52.6
TiO, 0.6 0.6 0.6 0.8 0.7 0.6 0.9 0.7 1.3 0.7 0.6
ALO; 16.6 14.9 15.4 15.9 16.2 153 17.1 159 16.8 15.6 15.2
Fe,04(t) 6.0 6.4 6.6 7.1 7.1 6.9 8.0 7.8 8.6 8.7 8.7
MnO 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2
MgO 33 43 4.6 4.8 4.7 6.5 5.1 6.5 4.6 7.6 8.4
CaO 5.6 52 5.6 5.5 59 6.1 6.9 6.4 7.3 7.8 8.9
Na,O 1.4 22 23 2.4 2.5 2.4 25 25 2.7 23 1.9
K,0 23 35 3.0 2.8 2.0 2.5 2.1 22 1.8 2.1 1.8
P,0s 0.2 0.1 0.1 0.2 0.1 0.1 0.2 0.1 0.3 0.1 0.1
Sum 99.4 98.1 98.3 98.6 98.2 98.3 99.0 97.7 98.8 98.2 98.4
Ni 37.0 53.0 57.0 63.0 49.0 115.0 75.0 101.0 38.0 86.0 103.0
Cr 260.0 280.0 260.0 330.0 320.0 420.0 360.0 450.0 150.0 490.0 690.0
Co 20.0 20.3 20.6 229 23.8 48.0 27.8 28.7 54.5 31.9 36.4
\% 176.0 144.0 144.0 148.0 150.0 170.0 204.0 210.0 168.0 217.0 274.0
Cs 9.9 6.0 6.2 7.5 4.7 10.0 5.4 4.6 4.2 32 3.5
Rb 103.0 128.0 105.0 111.0 77.4 106.5 88.2 101.0 66.6 78.8 65.9
Sr 299.0 263.0 269.0 261.0 231.0 347.0 347.0 388.0 334.0 197.0 202.0
Ba 242.0 596.0 388.0 372.0 361.0 407.0 355.0 454.0 296.0 236.0 238.0
Th 4.0 24.0 7.0 13.0 5.0 11.0 9.0 10.0 7.0 5.0 5.0
U 25 3.0 2.0 1.8 2.3 2.1 24 2.6 1.9 1.4 1.2
Ta 0.8 1.0 0.9 0.9 0.9 0.9 0.9 0.7 1.1 0.5 0.5
Nb 8.0 12.0 10.0 12.0 10.0 10.0 12.0 9.0 13.0 7.0 8.0
La 13.8 68.3 19.4 33.8 16.4 28.8 27.2 24.1 19.0 16.6 20.0
Ce 329 146.5 442 723 41.5 55.6 57.6 50.1 444 394 50.7
Pr 3.8 14.8 5.4 7.9 5.7 6.7 6.7 5.8 5.1 4.4 6.1
Nd 14.8 494 20.9 28.7 24.0 24.0 25.0 21.8 19.8 16.2 23.9
Sm 39 8.3 4.4 5.6 5.4 4.8 5.0 4.4 4.8 3.5 5.0
Eu 0.1 1.1 0.7 1.2 0.8 1.1 0.4 0.1 1.1 0.8 0.1
Gd 3.8 7.8 4.6 5.6 5.3 4.6 5.1 4.1 45 3.8 52
Tb 0.6 1.0 0.7 0.8 0.8 0.7 0.7 0.6 0.6 0.5 0.8
Dy 3.7 5.7 42 44 5.1 3.8 43 3.5 3.8 3.5 4.6
Ho 0.7 1.1 0.9 0.9 1.0 0.8 0.8 0.8 0.7 0.7 1.0
Er 2.1 3.4 2.6 2.6 32 2.3 2.6 22 2.1 2.1 2.9
Tm 0.3 0.5 0.4 0.4 0.5 0.3 0.4 0.3 0.3 0.3 0.4
Yb 1.9 3.4 2.5 2.6 32 2.3 2.5 22 2.0 2.0 2.8
Lu 0.3 0.5 0.4 0.4 0.5 0.3 0.4 0.3 0.3 0.3 0.4
Y 20.4 30.7 22.5 233 30.2 21.6 234 19.8 18.2 18.4 26.6
Hf 4.0 4.0 5.0 5.0 4.0 5.0 5.0 5.0 3.0 2.0 2.0
Zr 117.0 115.0 139.0 179.5 123.5 164.0 161.5 175.5 90.0 77.6 71.6
Zn 96.0 70.0 62.0 69.0 58.0 68.0 127.0 118.0 79.0 63.0 114.0
Ga 19.0 18.0 17.0 19.0 18.0 18.0 22.0 20.0 19.0 16.0 18.0
Sn 5.0 3.0 2.0 2.0 2.0 6.0 3.0 4.0 3.0 1.0 2.0
w 9.0 5.0 3.0 4.0 14.0 217.0 8.0 5.0 269.0 1.0 3.0
Eu/Eu* 0.1 0.4 0.5 0.7 0.5 0.7 0.2 0.1 0.7 0.7 0.0
(La/Yb)N 4.9 13.4 5.2 8.7 3.4 8.4 7.3 7.3 6.4 5.6 4.8
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292093159 50 (5 lagMSST sl 9 5ige uoly
Sample AGH2 B2A24 AD G22 AG19 GM11 AB6 AG18 G24 GM10 G23
Sio, 64.2 62.3 55.0 75.1 73.7 71.4 71.1 70.8 70.7 70.0 69.7
TiO, 0.7 0.6 0.8 0.1 0.3 0.3 0.2 0.4 0.2 0.3 0.2
ALO; 15.7 16.7 18.5 12.8 12.8 14.0 14.5 13.5 14.6 14.1 14.9
Fe,0s(t) 6.0 6.2 7.7 1.1 22 3.0 2.0 2.8 2.2 3.5 2.5
MnO 0.1 0.1 0.1 0.0 0.1 0.1 0.0 0.1 0.1 0.1 0.1
MgO 1.8 24 2.3 0.1 0.4 0.6 1.2 0.6 0.4 0.7 0.5
CaO 3.6 34 1.8 0.5 0.9 1.8 0.9 1.0 1.7 2.1 1.8
Na,O 33 33 2.5 3.7 3.8 3.0 42 3.9 3.8 2.8 4.1
K;O 2.2 2.7 8.3 4.6 3.8 4.1 2.1 4.1 4.6 4.0 4.2
P,0; 0.3 0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.1 0.0
Sum 97.8 97.7 97.0 98.0 98.0 98.2 96.3 97.3 98.3 97.8 98.0
Ni 22.0 19.0 46.0 7.0 7.0 11.0 13.0 20.0 9.0 12.0 8.0
Cr 100.0 100.0 130.0 130.0 10.0 20.0 150.0 10.0 80.0 20.0 110.0
Co 14.2 14.2 14.6 1.2 54.1 329 33 54.7 3.7 53.4 3.5
\% 64.0 130.0 172.0 33 17.0 24.0 23.0 27.0 11.0 29.0 11.0
Cs 9.5 7.0 13.3 3.7 0.8 2.7 2.3 1.1 4.5 6.2 4.5
Rb 162.5 149.5 290.0 189.0 129.0 146.5 63.8 123.5 157.0 166.5 152.5
Sr 260.0 294.0 205.0 27.8 121.5 229.0 114.0 168.0 124.5 239.0 132.5
Ba 353.0 250.0 1105.0 38.5 320.0 399.0 276.0 631.0 408.0 404.0 372.0
Th 17.0 18.0 14.0 19.0 31.0 15.0 16.0 32.0 11.0 20.0 13.0
U 1.9 3.0 1.7 3.8 5.8 2.6 2.5 53 2.4 2.7 2.6
Ta 1.7 0.9 1.0 1.5 32 1.4 1.1 2.6 0.9 1.4 1.1
Nb 19.0 12.0 14.0 9.0 32.0 11.0 10.0 28.0 10.0 11.0 11.0
La 373 37.7 30.5 7.3 42.7 329 32.5 59.5 20.1 39.7 25.1
Ce 74.7 71.3 63.5 18.0 74.6 64.6 64.1 101.5 40.5 77.4 54.5
Pr 7.8 7.8 6.8 24 7.2 6.9 6.5 9.7 4.2 8.3 5.6
Nd 27.2 27.1 242 9.8 23.0 23.7 223 29.6 15.0 28.7 20.3
Sm 54 4.7 4.7 4.0 4.5 4.5 4.5 52 33 5.2 44
Eu 1.1 0.8 1.4 0.1 0.9 0.7 0.7 0.1 0.4 0.5 0.2
Gd 5.8 4.9 3.8 5.7 4.6 4.1 42 53 3.6 5.1 42
Tb 0.8 0.6 0.4 1.2 0.7 0.6 0.6 0.7 0.6 0.7 0.6
Dy 5.2 32 24 8.8 4.2 3.5 3.7 4.0 3.5 3.9 4.1
Ho 1.0 0.6 0.5 2.0 0.8 0.7 0.7 0.8 0.7 0.8 0.8
Er 3.0 1.8 1.4 6.0 2.5 1.9 2.2 2.5 2.1 2.2 2.7
Tm 0.5 0.2 0.2 1.0 0.4 0.3 0.3 0.4 0.3 0.3 0.4
Yb 3.1 1.6 1.3 6.6 2.9 2.0 2.4 2.6 2.1 2.2 2.6
Lu 0.4 0.2 0.2 0.9 0.4 0.3 0.3 0.4 0.3 0.3 0.4
Y 27.2 17.1 12.7 59.5 22.8 19.2 20.2 22.8 20.3 21.0 233
Hf 7.0 5.0 5.0 4.0 5.0 4.0 4.0 6.0 4.0 4.0 5.0
Zr 235.0 145.5 157.5 81.5 178.0 116.5 106.0 230.0 128.0 137.0 149.0
Zn 56.0 53.0 69.0 16.0 30.0 29.0 13.0 79.0 39.0 35.0 47.0
Ga 24.0 20.0 22.0 16.0 19.0 17.0 17.0 20.0 17.0 17.0 17.0
Sn 2.0 1.0 4.0 3.0 3.0 2.0 3.0 4.0 4.0 2.0 4.0
w 6.0 4.0 2.0 8.0 469.0 225.0 8.0 416.0 11.0 429.0 11.0
Eu/Eu* 0.6 0.5 1.0 0.0 0.6 0.5 0.5 0.0 0.4 0.3 0.1
(La/Yb)N 8.0 15.8 15.7 0.7 9.8 11.0 9.1 15.3 6.4 12.1 6.5
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