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
[bookmark: _GoBack]Appendix 2. Electron microprobe analyses
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Table 1: Chemical composition of the different generations of diagenetic carbonates measured by electron microprobe. Analyses are given in weight percent of oxydes, then in atoms per structural formulae calculated on the basis of 3 oxygens. The first line corresponds to an average composition; the second line is the standard deviation.

-[image: ]
Table 2: EPMA analyses of detrital biotite in samples from Benken borehole.  Analyses are given in weight percent of oxydes, then in atoms per structural formulae calculated on the basis of 11 oxygens. 
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Table 3: EPMA analyses of detrital muscovite in samples from Benken borehole.  Analyses are given in weight percent of oxydes, then in atoms per structural formulae calculated on the basis of 11 oxygens. 
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Table 4: EPMA analyses of detrital chlorite in samples from Benken borehole.  Analyses are given in weight percent of oxydes, then in atoms per structural formulae calculated on the basis of 14 oxygens. 
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Table 5: EPMA analyses of diagenetic glauconite in samples from Benken borehole.  Analyses are given in weight percent of oxydes, then in atoms per structural formulae calculated on the basis of 11 oxygens. 
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Table 6: EPMA analyses of clay minerals in samples from Benken borehole.  Analyses are given in weight percent of oxydes, then in atoms per structural formulae calculated on the basis of 11 oxygens. 
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Table 7: EPMA analyses of diagenetic Ba-Sr sulfates in samples from Benken borehole. Analyses are given in weight percent of oxydes, then in atoms per structural formulae calculated on the basis of 4 oxygens. 
 (*) t1, t2, t3, t5 indicate series of analyses performed along a line across a same crystal.
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Al2O3CaO  FeO  K2O  MgO  MnONa2O SiO2 TiO2 Total K Ca Na Fe Mg  Mn Al Si Ti 

72 558.98 m 29.76 0.46 5.00 2.69 1.67 0.01 0.22 44.19 0.18 84.17 0.25 0.04 0.03 0.30 0.18 0.00 2.53 3.19 0.01

33 577.59 m 17.70 0.44 13.84 7.56 2.15 0.03 0.20 51.03 0.06 93.15 0.69 0.03 0.03 0.83 0.23 0.00 1.49 3.64 0.00

34 577.59 m 18.57 0.38 13.61 7.15 2.14 0.05 0.19 50.93 0.09 93.41 0.65 0.03 0.03 0.81 0.23 0.00 1.55 3.61 0.00

35 577.59 m 17.66 0.45 14.00 7.41 2.16 0.03 0.25 52.47 0.03 94.75 0.66 0.03 0.03 0.82 0.22 0.00 1.46 3.67 0.00

36 577.59 m 17.53 0.32 14.68 7.52 2.40 0.10 0.21 51.94 0.04 94.89 0.67 0.02 0.03 0.86 0.25 0.01 1.45 3.65 0.00

37 577.59 m 18.02 0.42 14.15 7.47 2.24 0.00 0.15 51.13 0.07 93.89 0.68 0.03 0.02 0.84 0.24 0.00 1.51 3.62 0.00

104 603.10 m 18.60 1.01 11.32 5.51 2.72 0.02 0.03 46.38 0.34 85.93 0.54 0.08 0.01 0.72 0.31 0.00 1.67 3.54 0.02

105 603.10 m 16.25 0.76 15.39 6.68 2.64 0.03 0.04 51.47 0.06 93.31 0.61 0.06 0.01 0.92 0.28 0.00 1.37 3.68 0.00

106 603.10 m 15.47 0.87 15.58 6.78 2.69 0.00 0.11 50.41 0.04 91.95 0.63 0.07 0.02 0.95 0.29 0.00 1.33 3.68 0.00

107 603.10 m 15.63 0.74 16.31 6.61 2.91 0.00 0.08 50.90 0.01 93.20 0.61 0.06 0.01 0.98 0.31 0.00 1.33 3.67 0.00

108 603.10 m 16.36 0.80 15.43 6.59 2.72 0.00 0.06 50.99 0.00 92.93 0.60 0.06 0.01 0.93 0.29 0.00 1.39 3.67 0.00

109 603.10 m 19.34 1.18 8.09 4.12 2.13 0.07 0.15 47.80 0.36 83.24 0.40 0.10 0.02 0.52 0.24 0.00 1.74 3.64 0.02

1 619.18 m 18.25 0.88 12.43 6.09 3.07 0.00 0.13 47.53 0.10 88.49 0.58 0.00 0.02 0.78 0.34 0.00 1.62 3.57 0.01

3 619.18 m 21.44 1.50 11.52 5.86 2.69 0.11 0.16 50.61 0.16 94.04 0.52 0.00 0.02 0.67 0.28 0.01 1.77 3.55 0.01

4 619.18 m 18.21 0.98 14.16 6.35 3.19 0.05 0.22 49.07 0.14 92.36 0.59 0.00 0.03 0.86 0.35 0.00 1.56 3.56 0.01

16 619.18 m 22.23 2.07 12.19 3.27 2.55 0.13 0.22 41.03 0.65 84.34 0.33 0.00 0.03 0.81 0.30 0.01 2.08 3.25 0.04

Major elements given in oxide weight %  Structural formulae on the basis of 11 oxygen atoms

Analyse 

number

sample
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Al2O3CaO  FeO  K2O  MgO  MnONa2O SiO2 TiO2 Total K Ca Na Fe Mg  Mn Al Si Ti 

19 577.59 m 25.93 3.39 4.10 4.19 2.01 0.04 0.19 48.70 0.66 89.66 0.37 0.25 0.02 0.24 0.21 0.00 2.10 3.35 0.03

26 585.35 m 18.96 2.99 4.72 3.75 2.38 0.06 0.29 37.97 0.67 71.86 0.42 0.28 0.05 0.34 0.31 0.00 1.95 3.31 0.04

31 585.35 m 24.95 2.28 8.70 2.87 4.34 0.20 0.38 44.68 0.52 89.38 0.26 0.17 0.05 0.51 0.45 0.01 2.05 3.12 0.03

32 585.35 m 26.31 0.67 4.17 1.77 2.76 0.05 0.24 48.40 0.91 85.40 0.16 0.05 0.03 0.25 0.29 0.00 2.18 3.40 0.05

86 603.10 m 26.13 0.89 5.21 4.35 3.32 0.01 0.18 46.75 0.55 87.39 0.39 0.07 0.02 0.31 0.35 0.00 2.17 3.30 0.03

89 603.10 m 38.22 0.25 0.93 2.18 0.08 0.00 0.08 45.87 0.04 87.64 0.19 0.02 0.01 0.05 0.01 0.00 3.05 3.11 0.00

115 603.10 m 28.36 0.95 4.21 3.05 1.91 0.02 0.10 46.24 0.63 85.48 0.28 0.07 0.01 0.25 0.20 0.00 2.38 3.29 0.03

116 603.10 m 25.87 0.91 5.25 3.55 2.39 0.00 0.15 47.71 0.89 86.71 0.32 0.07 0.02 0.31 0.25 0.00 2.15 3.36 0.05

120 603.10 m 25.76 0.53 11.63 3.03 3.81 0.11 0.14 40.85 0.58 86.43 0.28 0.04 0.02 0.71 0.41 0.01 2.21 2.97 0.03

123 603.10 m 32.03 0.62 3.57 1.21 1.65 0.01 0.04 46.16 0.13 85.42 0.11 0.05 0.01 0.21 0.17 0.00 2.64 3.22 0.01

128 603.10 m 27.39 0.52 4.36 6.79 1.59 0.01 0.30 48.08 0.99 90.01 0.60 0.04 0.04 0.25 0.16 0.00 2.23 3.32 0.05

129 603.10 m 25.83 1.43 4.64 3.48 2.21 0.04 0.09 44.23 0.50 82.44 0.33 0.11 0.01 0.29 0.25 0.00 2.26 3.29 0.03

130 603.10 m 36.16 0.21 1.35 0.97 0.55 0.06 0.07 45.79 0.11 85.26 0.09 0.02 0.01 0.08 0.06 0.00 2.95 3.16 0.01

142 603.10 m 27.74 0.70 4.08 3.15 2.56 0.04 0.13 43.19 1.18 82.77 0.30 0.06 0.02 0.25 0.28 0.00 2.41 3.19 0.07

146 603.10 m 27.15 1.62 5.97 3.82 3.06 0.10 0.62 45.97 0.73 89.03 0.34 0.12 0.08 0.35 0.32 0.01 2.23 3.20 0.04

155 603.10 m 27.40 0.98 4.51 4.24 2.28 0.00 0.13 47.21 0.52 87.26 0.38 0.07 0.02 0.26 0.24 0.00 2.27 3.32 0.03

Analyse 

number

sample

Major elements given in oxide weight %  Structural formulae on the basis of 11 oxygen atoms
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BaO   SrO   SO3   total Ba Sr Σ (Ba + Sr) S

117 t1

51.77 11.48 36.37 99.62 0.75 0.24 0.99 1.00 75.3

118 t1

59.98 6.06 33.74 99.78 0.91 0.14 1.05 0.98 87.0

119 t1

60.52 5.29 34.03 99.84 0.92 0.12 1.04 0.99 88.6

120 t1

58.33 5.54 36.07 99.95 0.85 0.12 0.97 1.01 87.7

121 t1

59.86 5.62 34.73 100.20 0.89 0.12 1.02 0.99 87.8

125 t1

60.31 5.97 34.15 100.43 0.91 0.13 1.04 0.99 87.2

127 t3

46.03 16.74 36.93 99.70 0.65 0.35 1.00 1.00 65.0

132 t3

24.99 36.14 38.65 99.78 0.33 0.71 1.04 0.99 31.8

142 t5

25.24 35.18 39.49 99.91 0.33 0.68 1.02 0.99 32.6

147 t5

34.54 26.59 39.57 100.70 0.46 0.52 0.98 1.01 46.7

71 t1

18.88 41.66 39.96 100.49 0.24 0.80 1.04 0.99 23.4

73 t1

33.81 28.30 38.53 100.65 0.46 0.56 1.02 0.99 44.7

75 t1

24.78 35.78 39.05 99.61 0.33 0.70 1.03 0.99 31.9

80 t1

26.64 33.77 40.45 100.86 0.34 0.65 0.99 1.00 34.8

81 t1

35.75 26.15 37.41 99.31 0.49 0.53 1.03 0.99 48.0

82 t2

37.73 24.86 37.45 100.04 0.52 0.51 1.03 0.99 50.6

84 t2

34.74 25.31 40.04 100.09 0.46 0.50 0.96 1.01 48.1

85 t2

35.94 25.64 38.23 99.81 0.49 0.52 1.01 1.00 48.6

86 t2

36.97 25.09 38.38 100.43 0.50 0.50 1.01 1.00 49.9

88 t3

34.02 27.92 38.08 100.02 0.46 0.56 1.02 0.99 45.2

89 t3

22.11 36.63 41.53 100.26 0.28 0.69 0.97 1.01 29.0

91 t3

47.18 16.40 36.22 99.80 0.68 0.35 1.02 0.99 66.0

95 t3

27.75 31.86 40.56 100.17 0.36 0.61 0.97 1.01 37.0

2 fault

4.13 41.71 54.57 100.41 0.06 0.99 1.05 0.98 5.4

3 fault

4.73 43.45 51.18 99.36 0.06 0.92 0.98 1.01 6.5

5 fault

0.20 46.31 52.88 99.39 0.00 0.91 0.91 1.03 0.3

7 fault

8.42 45.00 46.01 99.44 0.11 0.81 0.92 1.03 12.1

36 fault

1.35 44.69 54.19 100.23 0.02 0.95 0.97 1.01 1.8

37 fault

5.18 42.84 52.12 100.14 0.07 0.94 1.01 1.00 7.0

38 fault

6.05 41.46 51.77 99.29 0.08 0.95 1.04 0.99 8.1

39 fault

2.41 41.27 55.97 99.65 0.03 1.03 1.06 0.98 3.1

57 fault

5.44 44.29 49.88 99.61 0.07 0.88 0.96 1.01 7.6

64 fault

8.38 43.01 47.86 99.25 0.11 0.87 0.98 1.01 11.7

21 early

17.69 44.77 37.80 100.25 0.24 0.67 0.91 1.03 26.1

23 early

17.17 41.37 40.58 99.12 0.24 0.76 1.00 1.00 24.2

25 early

15.66 41.07 42.74 99.47 0.22 0.80 1.02 0.99 21.7

601.90 m

oxides

Structural formulae on the basis of 4 

oxygen atoms



549.50 m

640.50 m

analyse 

number 

comments 

(*)

୆ୟ

୆ୟାୗ୰

x100
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CaO   FeO   MgO   MnO SiO2  CO

2 calc

Total Ca Fe Mg  Mn Σ Cations

48.90 3.59 1.83 0.31 3.24 42.75 99.49 0.90 0.05 0.05 0.00 1.00 0.49

1.89 2.32 0.31 0.11 1.47 1.16 0.81 0.04 0.03 0.01 0.00 0.13

48.83 4.63 0.96 0.18 1.62 42.31 98.54 0.89 0.07 0.02 0.00 0.98 0.71

2.75 2.27 0.32 0.04 0.72 0.63 0.84 0.04 0.03 0.01 0.00 0.08

1 35.89 17.42 2.54 0.32 4.43 41.81 102.41 0.65 0.24 0.06 0.00 0.96 0.79

1 43.39 10.93 2.12 0.35 2.75 43.26 102.78 0.75 0.15 0.05 0.00 0.96 0.74

24.73 22.92 5.34 0.40 4.98 39.52 99.68 0.47 0.34 0.14 0.01 0.96 0.72

3.80 5.94 4.32 0.03 3.43 1.19 0.82 0.07 0.09 0.12 0.00 0.05 0.19

ank core 1 27.56 19.38 11.82 0.41 0.90 46.65 98.89 0.46 0.25 0.28 0.01 1.00 0.48

15.23 32.61 5.77 0.44 3.11 38.48 99.35 0.30 0.50 0.16 0.01 0.97 0.76

0.87 2.74 1.74 0.05 1.29 0.78 0.78 0.01 0.03 0.05 0.00 0.04 0.07

53.01 1.88 0.67 0.16 0.35 43.57 99.65 0.95 0.03 0.02 0.00 1.00 0.61

0.88 0.36 0.09 0.02 0.39 0.53 0.92 0.01 0.01 0.00 0.00 0.04

53.88 1.02 0.66 0.11 0.40 43.69 99.75 0.96 0.01 0.02 0.00 0.99 0.35

1.70 1.44 0.37 0.12 0.35 0.46 0.89 0.03 0.02 0.01 0.00 0.01

0.23

52.88 1.64 0.86 0.20 0.60 43.56 99.73 0.94 0.02 0.02 0.00 0.99 0.43

1.82 1.93 0.25 0.17 0.45 0.50 0.93 0.03 0.03 0.01 0.00 0.02

0.25

53.28 1.62 0.65 0.21 1.03 43.64 99.59 0.94 0.02 0.02 0.00 0.98 0.58

1.76 0.41 0.19 0.11 1.34 1.32 1.07 0.02 0.01 0.00 0.00 0.01 0.07

54.46 1.01 0.27 0.20 1.06 43.78 98.98 0.98 0.01 0.01 0.00 1.00 0.67

1.82 0.39 0.10 0.05 0.62 1.52 0.92 0.01 0.01 0.00 0.00 0.00 0.04

dol core 2 33.26 0.39 18.86 0.01 1.09 46.93 100.54 0.55 0.01 0.44 0.00 0.99 0.01

dol   rim 2 33.07 12.53 8.03 0.74 1.79 42.84 99.00 0.60 0.18 0.20 0.01 0.99 0.47

ank core 2 35.00 9.83 9.68 0.74 0.03 44.51 99.79 0.62 0.14 0.24 0.01 1.00 0.36

27.15 22.10 5.47 0.53 3.16 41.14 99.56 0.51 0.33 0.14 0.01 0.98 0.70

3.77 5.21 3.60 0.19 2.77 2.29 1.13 0.05 0.09 0.09 0.00 0.02 0.18

7.07 42.43 7.85 0.64 0.47 40.50 98.96 0.14 0.64 0.21 0.01 1.00 0.75

6.55 6.30 0.57 0.07 0.51 0.71 0.69 0.12 0.10 0.02 0.00 0.00 0.02

5.61 47.16 4.75 0.44 3.33 38.74 100.03 0.11 0.71 0.13 0.01 0.95 0.85

2.23 5.15 2.07 0.14 2.46 1.05 1.06 0.04 0.10 0.05 0.00 0.02 0.07

11.94 36.41 5.16 0.82 7.80 37.80 99.93 0.25 0.59 0.15 0.01 1.00 0.80

2.63 2.04 1.13 0.09 1.29 0.36 0.57 0.06 0.03 0.03 0.00 0.00 0.03

10.21 40.93 5.26 0.58 3.81 39.18 99.97 0.20 0.64 0.15 0.01 1.00 0.81

2.52 2.81 0.79 0.11 0.97 0.48 0.36 0.05 0.05 0.02 0.00 0.00 0.03

6.55 53.07 0.24 0.01 1.64 37.90 99.41 0.13 0.86 0.01 0.00 1.00 0.99

5.84 6.29 0.19 0.02 1.20 1.02 0.30 0.12 0.12 0.01 0.00 0.00 0.01

8.54 43.77 4.56 0.60 2.79 38.86 99.12 0.16 0.65 0.12 0.01 0.93 0.84

4.84 4.59 0.72 0.06 2.00 0.92 1.11 0.09 0.07 0.02 0.00 0.02 0.02

11.63 33.80 7.60 0.30 7.05 38.31 98.69 0.23 0.52 0.21 0.00 0.96 0.71

3.30 3.19 0.90 0.03 1.85 0.97 0.85 0.06 0.05 0.02 0.00 0.02 0.02

siderite 

640.50 m

Fe-rich 

calcite 

limestone (549.50m)

Claystone

calcite plan 

s

siderite

siderite 

558.98 m

siderite 
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siderite 
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siderite 
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micrite

micrite
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sparite

µsparite

12
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17
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euhedral 

calcite

calcite 

fissure

11
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Major elements given in oxide weight % 
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Al2O3CaO  FeO  K2O  MgO  MnONa2O SiO2 TiO2 Total K Ca Na Fe Mg  Mn Al Si Ti 

46 519.66 m 19.60 1.62 20.85 2.20 7.62 0.09 0.20 32.32 1.79 87.42 0.23 0.14 0.03 1.40 0.91 0.01 1.86 2.60 0.11

48 519.66 m 22.63 0.40 15.78 2.39 5.25 0.08 0.06 38.09 1.91 86.68 0.24 0.03 0.01 1.02 0.60 0.01 2.06 2.94 0.11

24 558.98 m 19.50 4.35 20.11 2.15 5.79 0.05 0.30 34.68 0.01 86.96 0.23 0.00 0.05 1.41 0.73 0.00 1.93 2.91 0.00

25 558.98 m 20.27 4.23 19.33 1.42 6.23 0.07 0.44 33.75 0.00 85.75 0.15 0.00 0.07 1.37 0.78 0.01 2.02 2.85 0.00

26 558.98 m 19.32 0.00 20.64 1.71 6.40 0.09 0.31 32.98 0.00 87.87 0.19 0.00 0.05 1.48 0.82 0.01 1.95 2.83 0.00

27 558.98 m 19.55 3.44 18.51 2.19 6.38 0.00 0.36 36.45 0.06 86.94 0.23 0.00 0.06 1.27 0.78 0.00 1.89 2.99 0.00

28 558.98 m 19.52 1.83 17.32 2.53 6.36 0.02 0.32 37.52 0.01 85.42 0.26 0.00 0.05 1.18 0.77 0.00 1.87 3.05 0.00

66 559.05 m 19.41 2.28 18.45 0.30 11.12 0.12 0.45 31.66 0.93 85.55 0.03 0.20 0.07 1.26 1.36 0.01 1.88 2.59 0.06

67 559.05m 17.16 0.00 20.08 2.38 2.99 0.31 0.28 38.98 0.21 85.33 0.25 0.00 0.04 1.40 0.37 0.02 1.69 3.25 0.01

70 559.05m 20.60 0.00 22.46 2.65 2.90 0.18 0.35 32.48 0.24 86.13 0.29 0.00 0.06 1.63 0.37 0.01 2.10 2.81 0.02

69 559.05 m 16.62 2.02 17.40 5.31 10.25 0.42 0.33 34.57 1.83 88.78 0.54 0.17 0.05 1.16 1.22 0.03 1.57 2.77 0.11

76 559.05 m 25.64 0.76 14.97 2.43 3.11 0.09 0.28 39.32 1.26 87.90 0.23 0.06 0.04 0.94 0.35 0.01 2.28 2.97 0.07

77 559.05 m 18.07 0.93 14.46 5.32 11.21 0.28 0.47 35.27 1.98 87.99 0.54 0.08 0.07 0.95 1.32 0.02 1.68 2.78 0.12

98 564.55 m 15.96 5.82 22.74 0.44 7.81 0.27 0.47 27.78 1.78 87.41 0.05 0.55 0.08 1.68 1.03 0.02 1.66 2.46 0.12

99 564.55 m 17.76 0.38 27.44 0.39 7.40 0.19 0.26 30.04 1.44 85.33 0.04 0.03 0.04 1.96 0.94 0.01 1.79 2.57 0.09

100 564.55 m 19.17 1.00 28.14 0.40 7.82 0.15 0.37 30.21 1.36 89.18 0.04 0.09 0.06 1.94 0.96 0.01 1.86 2.49 0.08

17 577.59 m 18.34 1.53 18.02 3.69 10.59 0.11 0.49 33.83 1.42 88.92 0.37 0.13 0.07 1.19 1.24 0.01 1.70 2.67 0.08

18 577.59 m 19.09 1.44 23.67 3.01 7.29 0.12 0.54 32.91 1.66 90.36 0.31 0.12 0.08 1.58 0.87 0.01 1.79 2.62 0.10

38 577.59 m 20.50 0.65 18.37 3.31 10.22 0.19 0.31 35.80 1.20 90.65 0.32 0.05 0.05 1.18 1.17 0.01 1.85 2.74 0.07

39 577.59 m 20.27 0.99 18.78 3.14 9.04 0.11 0.31 34.59 1.02 88.86 0.31 0.08 0.05 1.23 1.05 0.01 1.87 2.71 0.06

40 577.59 m 17.05 1.50 20.80 3.51 7.76 0.05 0.38 31.42 1.00 83.48 0.39 0.14 0.06 1.50 1.00 0.00 1.73 2.71 0.06

21 585.35 m 22.30 0.22 16.27 0.44 13.53 0.15 0.51 32.47 0.09 86.01 0.04 0.02 0.08 1.07 1.59 0.01 2.07 2.56 0.01

22 585.35 m 25.16 0.36 12.70 1.33 12.25 0.20 0.22 35.05 0.30 87.60 0.13 0.03 0.03 0.80 1.38 0.01 2.24 2.65 0.02

23 585.35 m 24.88 0.14 11.19 0.12 17.83 0.09 0.17 32.08 0.10 86.66 0.01 0.01 0.03 0.71 2.02 0.01 2.23 2.44 0.01

24 585.35 m 25.68 0.33 7.76 0.58 17.40 0.15 0.23 35.00 0.01 87.15 0.05 0.03 0.03 0.48 1.92 0.01 2.24 2.59 0.00

91 603.10 m 17.69 1.28 19.73 5.14 6.65 0.16 0.15 33.60 1.67 86.07 0.55 0.00 0.02 1.39 0.83 0.01 1.75 2.82 0.11

93 603.10 m 17.04 4.05 19.65 5.34 6.16 0.25 0.18 33.61 1.61 87.88 0.58 0.00 0.03 1.40 0.78 0.02 1.71 2.86 0.10

94 603.10 m 19.04 1.80 19.23 5.09 6.68 0.16 0.13 36.23 1.76 90.12 0.52 0.00 0.02 1.28 0.79 0.01 1.78 2.88 0.11

95 603.10 m 16.38 2.00 19.40 6.25 5.73 0.17 0.13 34.03 1.84 85.93 0.68 0.00 0.02 1.39 0.73 0.01 1.65 2.91 0.12

96 603.10 m 18.46 0.46 20.22 6.56 6.35 0.14 0.09 35.94 1.85 90.08 0.67 0.00 0.01 1.35 0.75 0.01 1.73 2.86 0.11

98 603.10 m 19.39 1.19 21.07 5.11 7.08 0.03 0.11 36.10 1.80 91.88 0.51 0.00 0.02 1.38 0.82 0.00 1.79 2.82 0.11

110 603.10 m 16.80 3.37 26.83 1.98 6.88 0.31 0.17 29.17 0.52 86.03 0.22 0.31 0.03 1.95 0.89 0.02 1.72 2.53 0.03

Analyse 

number

Major elements given in oxide weight %  Structural formulae on the basis of 11 oxygen atoms

sample


image3.emf
Al2O3CaO  FeO  K2O  MgO  MnONa2O SiO2 TiO2 Total K Ca Na Fe Mg  Mn Al Si Ti 

31 558.98 m 30.95 0.70 2.70 8.48 0.76 0.03 0.63 42.61 0.69 87.53 0.78 0.05 0.09 0.16 0.08 0.00 2.64 3.08 0.04

32 558.98 m 33.11 0.29 3.07 9.12 0.96 0.05 0.72 46.30 0.70 94.30 0.78 0.02 0.09 0.17 0.10 0.00 2.61 3.10 0.04

33 558.98 m 32.78 0.21 3.13 10.14 0.96 0.05 0.78 45.34 1.00 94.39 0.87 0.02 0.10 0.18 0.10 0.00 2.61 3.06 0.05

34 558.98 m 31.67 0.35 2.62 10.08 0.70 0.03 0.72 43.54 0.97 90.68 0.90 0.03 0.10 0.15 0.07 0.00 2.63 3.06 0.05

35 558.98 m 32.04 0.17 2.81 9.91 0.87 0.00 0.72 44.06 1.00 91.57 0.88 0.01 0.10 0.16 0.09 0.00 2.62 3.06 0.05

36 558.98 m 32.95 0.25 2.42 9.95 0.83 0.02 0.72 45.30 1.01 93.45 0.86 0.02 0.10 0.14 0.08 0.00 2.64 3.08 0.05

37 558.98 m 32.90 0.24 2.78 9.92 0.83 0.07 0.76 45.70 0.92 94.11 0.85 0.02 0.10 0.16 0.08 0.00 2.62 3.08 0.05

38 558.98 m 30.95 3.27 2.85 9.08 0.88 0.00 0.69 43.71 0.85 92.30 0.82 0.00 0.10 0.17 0.09 0.00 2.59 3.11 0.05

49 558.98 m 27.21 0.28 5.47 9.62 1.46 0.09 0.43 43.38 1.22 89.16 0.88 0.02 0.06 0.33 0.16 0.01 2.31 3.13 0.07

50 558.98 m 25.91 0.15 4.89 9.47 1.35 0.00 0.36 42.50 1.06 85.70 0.90 0.01 0.05 0.31 0.15 0.00 2.28 3.18 0.06

68 559.05 m 25.76 0.50 6.61 10.09 2.68 0.00 0.21 50.72 0.82 97.41 0.84 0.03 0.03 0.36 0.26 0.00 1.99 3.33 0.04

Analyse 

number

sample

Major elements given in oxide weight %  Structural formulae on the basis of 11 oxygen atoms


image4.emf
Al2O3CaO  FeO  K2O  MgO  MnONa2O SiO2 TiO2 Total K Ca Na Fe Mg  Mn Al Si Ti 

35 519.66 m 18.29 1.02 32.45 1.22 7.39 0.15 0.25 24.32 0.43 85.63 0.18 0.12 0.06 3.11 1.26 0.01 2.47 2.79 0.04

36 519.66 m 18.69 1.05 32.48 0.67 7.27 0.10 0.11 24.41 0.47 85.34 0.10 0.13 0.02 3.10 1.24 0.01 2.52 2.79 0.04

60 519.66 m 21.04 1.68 25.37 0.53 6.70 0.00 0.43 29.58 0.06 85.38 0.07 0.19 0.09 2.28 1.07 0.00 2.67 3.18 0.00

61 519.66 m 20.71 0.70 27.43 0.52 7.06 0.00 0.41 28.80 0.02 85.66 0.07 0.08 0.09 2.49 1.14 0.00 2.64 3.12 0.00

20 585.35 m 21.34 0.24 18.87 0.07 16.12 0.41 0.05 28.72 0.05 85.87 0.01 0.03 0.01 1.63 2.48 0.04 2.59 2.96 0.00

90 603.10 m 22.78 0.35 18.17 0.41 16.23 0.09 0.03 27.80 0.16 86.03 0.05 0.04 0.01 1.56 2.49 0.01 2.76 2.86 0.01

Analyse 

number

sample

Major elements given in oxide weight %  Structural formulae on the basis of 14 oxygen atoms


