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Sample no. 1-crd-01 1-crd-02 1-crd-03 3-crd-1 3-crd-2 3-crd-3 3-crd-4 
Major oxide (wt.%) 

SiO2 50.19 50.09 50.33 48.54 52.00 49.64 51.63 
TiO2 0.02 0.00 0.12 0.17 0.27 0.63 0.00 
Al2O3 32.53 33.07 32.63 34.93 31.68 32.64 31.37 
Cr2O3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Fe2O3 0.21 0.19 0.20 0.19 0.21 0.21 0.24 
FeO 8.43 8.10 8.46 8.63 8.07 8.84 9.47 
MnO 0.46 0.29 0.12 0.32 0.32 0.36 0.17 
MgO 7.74 7.90 7.77 6.87 7.01 7.62 6.93 
CaO 0.03 0.03 0.04 0.26 0.00 0.00 0.03 
Na2O 0.32 0.33 0.33 0.00 0.34 0.06 0.06 
K2O 0.09 0.00 0.00 0.09 0.09 0.00 0.09 
Cations per 18 oxygens 

Si  5.09 5.06 5.09 4.93 5.24 5.04 5.23 
Ti  0.00 0.00 0.01 0.01 0.02 0.05 0.00 
Al  3.89 3.94 3.89 4.18 3.77 3.91 3.75 
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Fe3+ 0.02 0.01 0.02 0.01 0.02 0.02 0.02 
Fe2+ 0.71 0.68 0.72 0.73 0.68 0.75 0.80 
Mn  0.04 0.03 0.01 0.03 0.03 0.03 0.01 
Mg  1.17 1.19 1.17 1.04 1.05 1.15 1.05 
Ca  0.00 0.00 0.00 0.03 0.00 0.00 0.00 
Na  0.06 0.07 0.06 0.00 0.07 0.01 0.01 
K  0.01 0.00 0.00 0.01 0.01 0.00 0.01 
total 10.99 10.99 10.98 10.97 10.89 10.96 10.89 
Mg# 0.62 0.63 0.62 0.58 0.60 0.60 0.56 
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Group Vermiculite Group vermiculite-kaolinite Group Nontronite Group 

Sample No. CHK-7 CHK-11 CHK-18 CHK-19 CHK-6 CHK-16 CHK-17 CHK-20 CHK-12 CHK-15 

Quartz 77.67 79.43 79.64 50.60 86.01 81.13 82.40 79.71 85.14 90.13 

Vermiculite 9.67 6.55 8.40 17.35 6.62 8.56 6.34 9.93 - - 

Kaolinite - - - - 2.52 2.38 6.79 4.09 - - 

Nontronite - - - - - - - - 4.68 4.29 

Potassium 
feldspar - 5.82 6.13 11.82 2.21 2.14 1.21 4.09 2.38 3.33 

Albite 9.25 8.20 5.83 14.23 2.65 5.79 3.26 - 7.80 2.28 

Muscovite 3.41 - - 6.01 - - - 2.19 - - 
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Group Vermiculite Group vermiculite-kaolinite Group Nontronite Group 
Sample no. CHK7 CHK11 CHK18 CHK19 CHK6 CHK16 CHK17 CHK20 CHK12 CHK15 
Major oxide (wt%)           
SiO2 71.17 74.00 73.27 67.35 79.84 74.75 76.45 74.41 77.34 77.06 
TiO2 0.08 0.07 0.08 0.17 0.09 0.11 1.08 0.13 0.05 0.07 
Al2O3 18.40 15.87 18.98 22.43 14.09 17.48 18.76 18.21 14.68 16.45 
Fe2O3 1.25 0.48 1.35 1.27 0.73 1.97 1.66 0.93 0.93 1.28 
MnO 0.14 0.02 - 0.03 - 0.03 - - - - 
MgO 0.29 0.13 0.23 0.16 0.23 0.26 0.25 0.11 0.44 0.16 
CaO 0.31 0.40 0.11 0.36 0.06 0.23 0.03 0.13 0.40 0.15 
Na2O 3.53 4.43 1.15 2.29 0.86 1.32 0.12 1.25 3.02 1.24 
K2O 4.79 4.60 4.84 5.93 4.10 3.81 1.63 4.82 3.15 3.59 
P2O5 0.04 - - 0.02 - 0.03 0.02 - - - 
LOI 2.56 1.15 5.33 4.58 3.29 5.02 6.04 4.22 3.18 4.93 
Original sum 102.56 101.15 105.33 102.40 103.29 105.02 106.04 104.22 103.18 104.93 
Trace Element (ppm)           
Ni 6 5 8 26 10 9 30 3 9 5 
V 24 21 24 34 22 26 150 27 20 21 
Rb 520 439 472 558 386 395 163 487 299 393 
Y 142 110 119 143 110 104 97 136 92 104 
Nb 58 29 45 44 58 56 25 45 32 40 
Th 18 3 10 7 4 9 33 4 3 5 
Cr 4 11 2 2 16 4 130 - - 4 
Sr 195 244 105 141 73 120 65 120 195 113 
Ba 823 826 831 820 810 775 614 810 808 773 
Sc 2 3 2 2 2 2 0 1 3 2 
Zr 181 102 138 158 126 128 946 140 105 108 
Some select ratio           
Zr/TiO2 0.239 0.153 0.179 0.095 0.134 0.114 0.087 0.109 0.218 0.145 
Nb/Y 0.406 0.265 0.380 0.305 0.527 0.536 0.255 0.329 0.351 0.379 
Nb+Y 200 139 164 187 168 160 122 180 125 144 
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