MINERALOGICAL AND ISOTOPIC RECORD OF DIAGENESIS FROM THE OPALINUS CLAY FORMATION AT BENKEN, SWITZERLAND: IMPLICATIONS FOR THE MODELING OF PORE-WATER CHEMISTRY IN A CLAY FORMATION
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wt.% Al2O3    0.2%    5.1 15.5 15.8 16 14.6 13.9 18 19.8 19.5 19.9

wt.% CaO    0.1%    32.7 6.2 5.1 5.6 6.8 8.1 4.4 3.7 9.7 4.1

wt.% Fe2O3t    0.05%    7.81 4.11 6.52 5.28 4.82 4.56 5.2 6.34 5.13 6.29

wt.% K2O  0.05%    0.81 2.65 2.63 2.69 2.46 2.34 2.8 2.92 2.66 2.99

wt.% MgO 0.2%    1.4 1.7 1.8 1.8 1.6 1.5 1.9 2.2 2.1 2.4

wt.% MnO   0.02%    0.13 0.03 0.06 0.05 0.05 0.04 0.06 0.07 0.06 0.07

wt.% Na2O 0.2%       < DL  0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.3

wt.% TiO2 0.05%    0.31 0.9 0.88 0.93 0.86 0.84 0.98 0.99 0.84 0.98

wt.% SiO2 0.2%    20.3 55.5 52.9 53.6 54.7 54.4 52.8 49.8 41.9 48.8

wt.% P2O5  0.05%    0.38 0.21 0.27 0.21 0.28 0.28 0.22 0.27 0.13 0.22

Weight lost at 

1000°C   

0.1%    30.4 11.8 11.6 12.1 12 12.7 12.6 13.4 16.9 13.3

Weight lost at 

150°C   

0.05%    0.8 1.92 2.13 2.03 1.71 1.62 2.43 2.55 2.46 2.99

wt.%  total 

carbon

0.01%    8.07 2.05 2.11 2.2 2.31 2.59 2.01 2.12 2.9 1.88

wt.% organic 

carbon

0.05%    0.25 0.84 0.8 0.89 0.78 0.76 1 1 0.8 0.82

wt.% Calcite

0.5% 55.2 9.9 8 9.1 11.6 13.4 6.7 5.4 16.8 6.7

wt.% Dolomite 0.5% 3.2 2 3 2.4 1.6 0.8 3.4 4 1.6 2.4

wt.% total 

sulfur

0.01%    0.38 0.63 1.32 0.54 0.74 0.75 0.11 0.09 0.25 0.45

wt.% SO4 0.2%       < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL 

Ag (mg/kg) 0.2mg/kg       < DL     < DL     < DL  0.3    < DL     < DL     < DL  0.2    < DL     < DL 

As (mg/kg) 20mg/kg    42 61 64 61 54 51 61 59 59 55

B (mg/kg) 10mg/kg    59 105 125 132 101 98 152 175 159 145

Ba (mg/kg) 10mg/kg    138 246 268 287 258 237 301 282 335 222

Be (mg/kg) 2mg/kg       < DL  2 2 2 2 2 3 3 3 2

Bi (mg/kg) 10mg/kg       < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL 

Cd (mg/kg) 2mg/kg       < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL 

Ce (mg/kg) 10mg/kg    47 68 96 91 82 78 89 100 81 75

Co (mg/kg) 5mg/kg    11 17 22 19 17 15 20 21 18 20

Cr (mg/kg) 10mg/kg    56 101 114 120 99 93 121 136 115 111

Cu (mg/kg) 5mg/kg       < DL  13 17 15 13 9 22 20 19 16

La (mg/kg) 20mg/kg    21 36 45 45 40 38 45 49 43 39

Li (mg/kg) 10mg/kg    34 89 105 97 72 64 111 144 181 153

Mo (mg/kg) 5mg/kg       < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL 

Nb (mg/kg) 20mg/kg       < DL     < DL  20 22    < DL     < DL  21 23 20    < DL 

Ni (mg/kg) 10mg/kg    14 34 44 39 34 32 46 52 46 52

Pb (mg/kg) 10mg/kg       < DL     < DL  17    < DL     < DL     < DL  13    < DL  13 13

Sb (mg/kg) 10mg/kg       < DL     < DL  14 15 11    < DL  14 14    < DL     < DL 

Sn (mg/kg) 10mg/kg       < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL 

Sr (mg/kg) 5mg/kg    204 158 176 187 194 194 176 195 271 140

V (mg/kg) 10mg/kg    96 105 122 126 99 93 133 158 138 131

W (mg/kg) 10mg/kg       < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL     < DL 

Y (mg/kg) 20mg/kg       < DL  22 29 28 27 27 27 31 23 21

Zn (mg/kg) 5mg/kg    36 74 91 116 71 76 107 97 89 171

Zr (mg/kg) 20mg/kg    120 214 234 264 232 245 218 198 137 159

Detection 

limits

Samples

Elements 

/units


