Supplementary Material S1: SEM-BSE
Images and Electron Dispersive
Spectroscopy (EDS) mineral analyses
for sample AX1B.



Figure S1.1: AX1B thin section showing respective sites taken for mineral chemical analyses (EDS) via Scanning Electron
Microscope (SEM).
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Figure S1.2: AX1B (SEM) Site 1 (Table S1.1). Blebs of goethite (2,3)in

a mixture of quartz and calcite (1,4,7-11). Calcite vein (5,6) cutting the
quartz.
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Figure S1.3: AX1B (SEM) Site 2 (Table S1.1). Blebs of goethite (1-5)
scattered across the quartz (6). A calcite vein (7) cuts across the quartz.
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Figure S1.4: AX1B (SEM) Site 3 (Table S1.1). Two calcite veins (4-7)
cutting quartz. Scattered goethite blebs (2,3,8).
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Figure S1.5: AX1B (SEM) Site 4 (Table S1.1). Similar to Fig.S1.3.
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Figure S1.6: AX1B (SEM) Site 5 (Table S1.1). Scattered blebs of goethite

(3,5,6) in quartz (8,9). Calcite vein cuts quartz (1,2). “Sphalerite”, clay and
probably calcite (4,7,10) seem to fill in voids in the quartz.
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Figure S1.7: AX1B (SEM) Site 6 (Table S1.1). Similar to Fig.S1.6.
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Figure S1.8: AX1B (SEM) Site 7 (Table S1.1). Fractures in quartz (1).
Some fractures are filled by a mixture of “sphalerite” (3,5,6) and calcite
(4,7). Position 7 shows a higher Zinc content (up to 4.11%).
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Figure S1.9: AX1B (SEM) Site 8 (Table S1.1). Scattered blebs of
goethite (2,3), “sphalerite” (4,5) and barite (5).
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Figure S1.10: AX1B (SEM) Site 9 (Table S1.1). Most likely afossil

replaced by apatite (3,4). Scattered blebs of goethite (2,6). Some
porosity with some of the voids filled by “sphalerite” (5).
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Figure S1.11: AX1B (SEM) Site 10 (Table S1.1). FeOhy blebs (2,6) in
quartz (1). Transition into more patches of calcite in the quartz (3-5).
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Figure S1.12: AX1B (SEM) Site 11 (Table S1.1). Mixture of calcite and
quartz (3,7) with some blebs of apatite (2) and “sphalerite” (6).



Table S1.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of AX1B.

) 5 I ™ o = =

g e 2 5 ) S 92/ 9| 8 9| 8 g = o]l 2| 9 Q ® 3 3

5 ° 8 s 7 & & 5 2/ 8§ g ¢ g 8“0 23 & § & & F°
AX1B |1 1 Qz 100.00 100 111
AX1B |1 2 FeOhy + 5.87 92.70 |0.88 0.56 100 75
AX1B |1 3 FeOhy + 6.88 91.61 |0.80 0.70 100 70
AX1B |1 4 Cal + 2.16 97.84 100 52
AX1B |1 5 Cal 0.76 54.97 0.27 56 50
AX1B |1 6 Cal + 2.42 0.69 [96.89 100 52
AX1B |1 7 Cal +Qz 12.58 0.68 [86.29 0.45 100 56
AX1B |1 8 Qz + Cal 76.46 23.54 100 85
AX1B |1 9 Qz 100.00 100 115
AX1B |1 10 Cal +Qz 11.96 87.81 0.24 100 59
AX1B |1 11 Cal + Qz 18.19 0.65 [81.15 100 58
AX1B |2 1 FeOhy + 8.96 89.69 0.66 0.69 100 72
AX1B |2 2 FeOhy + 9.44 90.02 0.54 100 70
AX1B |2 3 FeOhy + 8.95 90.47 0.58 100 74
AX1B |2 4 FeOhy + 9.45 89.99 0.56 100 74
AX1B |2 5 FeOhy + 8.16 91.36 0.48 100 74
AX1B |2 6 Qz 100.00 100 111
AX1B |2 7 Cal 0.91 55.09 56 51
AX1B |3 1 Qz 100.00 100 114
AX1B |3 2 FeOhy + 10.26 86.58 |1.31 0.68 0.32 0.84 100 72
AX1B |3 3 FeOhy + 8.76 90.75 0.48 100 72
AX1B |3 4 Cal 0.71 55.29 56 52
AX1B |3 5 Cal 1.09 0.44 |54.47 56 52
AX1B |3 6 Cal + 7.46 92.01 0.53 100 55
AX1B |3 7 Cal + 2.09 97.91 100 54
AX1B |3 8 FeOhy + 8.40 89.77 |1.14 0.70 100 70
AX1B |3 9 Qz 100.00 100 109
AX1B |4 1 FeOhy + 8.99 87.47 |0.95 0.88 0.98 0.73 100 72
AX1B |4 2 FeOhy + 5.87 91.98 |1.60 0.55 100 74
AX1B |4 3 FeOhy + 6.44 91.79 |0.91 0.52 0.33 100 75
AX1B |4 4 Cal + 2.36 97.64 100 55
AX1B |4 5 Cal + 2.95 97.05 100 53
AX1B |4 6 Qz 100.00 100 114
AX1B |5 1 Cal + 7.59 91.95 0.46 100 57
AX1B |5 2 Cal + 4.06 0.62 1.13 |90.25 1.97 1.97 100 58
AX1B |5 3 FeOhy + 7.70 90.83 |0.91 0.56 100 74
AX1B |5 4 Sp+ 19.01 [1.91 1.26 5.28 |7.85 0.33 35.23 0.84 28.72 |-0.43 100 86
AX1B |5 5 FeOhy + 7.09 92.00 |0.91 100 75
AX1B |5 6 FeOhy + 9.07 86.76 0.58 1.00 0.74 |1.17 |0.68 100 80
AX1B |5 7 Sp+ 22.34 |2.73 1.69 4.65 |7.56 33.55 0.76 25.67 1.05 100 65
AX1B |5 8 Qz 100.00 100 116
AX1B |5 9 Qz 100.00 100 115
AX1B |5 10 Sp+ 15.72 |1.78 1.22 4.38 |8.53 36.81 0.88 30.63 |0.05 100 58
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Table S1.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of AX1B.
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AX1B |6 |1 Qz 100.00 100 116
AX1B |6 |2 Cal + Qz 18.85 79.18 0.92 1.05 100 65
AX1B |6 |3 Cal + 2.75 96.53 0.71 100 57
AX1B |6 |4 FeOhy + 6.61 91.60 |1.34 0.45 100 7?2
AX1B |6 |5 Qz 100.00 100 114
AX1B |6 |6 FeOhy + 7.03 89.69 10.83 0.52 0.74 11.18 100 74
AX1B |6 |7 Sp + 29.53 |457 |3.61 548 |10.17 24.55 0.84 21.25 100 42
AX1B |6 |8 Sp + 19.90 |2.62 |1.85 6.39 19.30 0.38 32.69 0.64 26.22 100 47
AX1B |7 |1 Qz 100.00 100 116
AX1B |7 |2 FeOhy + 7.21 89.45 |1.39 0.59 1.35 100 78
AX1B |7 |3 Sp + 31.24 |3.39 |3.17 3.55 19.82 0.40 25.76 0.93 21.51 |0.23 100 65
AX1B |7 |4 Cal 118 0.80 |53.85 0.17 56 55
AX1B |7 |5 Sp + 35.69 |3.41 |3.55 3.12 |19.94 0.37 23.95 0.49 19.48 100 71
AX1B |7 |6 Sp + 29.95 |3.06 |2.56 6.86 |14.07 24.09 0.60 18.76 |0.05 100 56
AX1B |7 |7 Cal+Qz+2Zn |38.29 0.55 |52.82 4.23 411 100 75
AX1B |8 |1 Qz 100.00 100 119
AX1B |8 |2 FeOhy + 9.01 88.64 0.58 0.71 |1.06 100 74
AX1B |8 |3 FeOhy + 15.21 82.94 0.63 1.22 100 7
AX1B |8 |4 Sp + 24.84 |2.98 |2.08 5.13 |8.15 32.49 0.51 23.95 |-0.12 100 41
AX1B |8 |5 Brt + Sp + 1576 |1.01 |1.27 2.62 |2.49 32.73 8.18 35.94 100 112
AX1B |9 |1 Qz 100.00 100 121
AX1B |9 |2 FeOhy + 9.50 87.06 0.65 0.35 244 100 73
AX1B |9 |3 Ap +Qz 55.28 22.61 18.94 |0.63 |2.54 100 111
AX1B |9 |4 Ap +Qz 46.52 25.18 |0.52 22.86 |0.76 |4.16 100 118
AX1B |9 |5 Sp + 29.35 |4.05 |2.71 4.27 |9.67 0.50 26.99 0.57 21.89 100 60
AX1B |9 |6 FeOhy + 17.59 80.07 |0.91 0.49 0.94 100 84
AX1B |9 |7 Ap + Qz 59.98 18.50 16.21 |1.82 [2.79 0.70 100 100
AX1B |10 |1 Qz 100.00 100 120
AX1B |10 |2 FeOhy + 6.99 91.87 |0.72 0.41 100 75
AX1B |10 |3 Cal+Qz 29.90 70.10 100 71
AX1B |10 |4 Cal+Qz 11.69 0.66 |87.65 100 62
AX1B |10 |5 Cal+Qz 35.59 64.41 100 75
AX1B |10 |6 FeOhy + 19.96 79.60 0.43 100 83
AX1B |11 |1 Qz 100.00 100 118
AX1B |11 |2 Qz + Ap 69.72 15.08 |0.34 12.89 1.97 100 116
AX1B |11 |3 Cal + Qz 43.11 55.41 0.70 0.78 100 78
AX1B |11 |4 Cal + 7.62 0.65 |91.73 100 62
AX1B |11 |5 Qz 99.33 0.67 100 121
AX1B |11 |6 Sp + 21.90 |2.66 |1.81 4.77 |7.02 0.42 33.43 0.59 26.67 |-0.21 ]0.93 100 100
AX1B |11 |7 Cal + Qz 32.06 67.94 100 73
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Supplementary Material S2: SEM-BSE
Images and Electron Dispersive
Spectroscopy (EDS) mineral analyses
for sample AX1A.



Figure S2.1: AX1 A thin section showing respective sites taken for mineral chemical analyses (EDS) via Scanning Electron
Microscope (SEM).
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Figure S2.2: AX1 A (SEM) Site 1 (Table S2.1). Scattered blebs of
goethite (2-4) and calcite (5,10) in quartz.
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Figure S2.3: AX1 A (SEM) Site 2 (Table S2.1). Similar to Fig. 2 with a
vein of calcite (1,3) as well.
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Figure S2.4: AX1 A (SEM) Site 3 (Table S2.1). Similar to Fig. 2.
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Figure S2.5: AX1 A (SEM) Site 4 (Table S2.1). Similar to Fig. 3, but with
more calcite.
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Figure S2.6: AX1 A (SEM) Site 5 (Table S2.1). Abundant calcite, some
goethite and some quartz in forms that resemble e.g. foraminifera
skeletons.

1:Quartz
2:Calcite + Quartz
3:Calcite + Quartz
4:Calcite + Quartz
5:Calcite + Quartz
6:Calcite + Quartz
7:Hole

o1

SEM HV: 20.0 kV WD: 17.00 mm 1 \ ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pm
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S2.7: AX1 A (SEM) Site 6 (Table S2.1). Similar to Fig. 3. Some
porosity (e.g. position 7).
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Figure S2.8: AX1 A (SEM) Site 7 (Table S2.1). Few blebs of goethite (1-
3) in quartz (4). Some porosity (e.g.5).
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Figure S2.9: AX1 A (SEM) Site 8 (Table S2.1). Few blebs of goethite (1-
4), and some porosity.
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Figure S2.10: AX1 A (SEM) Site 9 (Table S2.1). Several blebs of

goethite, some in line (12-15) and two calcite veins with high porosity,
all in quartz (1,6,11).




Table S2.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of AX1 A.

<@ 5 T ™ o) - T =

2 22 3 3 8§ % 2% % § 8§ ¢S 3 5 2 9 § %
AX1A |1 |1 |Qz 100.00 100 122
AX1A |1 |2 |FeOhy+ [6.52 2.89 0.73 85.71 |0.79 1.02 0.52 0.74 |1.10 100 83
AX1A |1 |3 |FeOhy+ 16.35 90.63 [1.01 0.81 0.46 0.74 100 78
AX1A |1 |4 FeOhy+ |7.18 0.78 |86.23 |0.67 2.79 0.35 1.99 100 79
AX1A |1 |5 Cal+Qz |5.40 1.46 |93.15 100 59
AX1A |1 |6 |Hole 49.54 1.22 49.24 100 33
AX1A |1 |7 |Hole 76.37 18.12 3.53 1.99 100 20
AX1A |1 |8 Qz+ 91.61 1.05 |0.65 425 |1.55 0.88 100 65
AX1A |1 |9 |Cal+Qz |15.18 1.82 81.94 1.06 100 65
AX1A |1 |10 Cal+ 4.92 0.72 194.35 100 60
AX1A |2 |1 |Cal 0.73 55.27 56 50
AX1A |2 |2 |Qz 99.58 0.42 100 118
AX1A |2 |3 |Cal 0.81 0.44 |54.75 56 61
AX1A 2 |4 |Cal+Qz [38.55 0.72 60.73 100 71
AX1A |2 |5 |Cal+Qz |11.82 0.64 |87.53 100 62
AX1A 2 |6 |Qz 100.00 100 120
AX1A 2 |7 |Qz 100.00 100 119
AX1A 3 |1 |FeOhy+ [6.03 92.52 10.99 0.45 100 78
AX1A 3 |2 |FeOhy+ |6.47 89.86 |1.15 0.98 0.44 1.10 100 77
AX1A |3 |3 |Qz+Cal [73.99 26.01 100 91
AX1A 3 |4 |Qz 100.00 100 120
AX1A 3 |5 |Qz 100.00 100 119
AX1A |3 |6 |Qz 98.63 1.37 100 103
AX1A |3 |7 Qz+ 97.65 0.58 1.77 100 85
AX1A |3 |8 |Cal+Qz |13.05 86.95 100 62
AX1A |3 |9 |Cal 2.37 53.63 56 61
AX1A 3 |10 |Qz 95.13 1.36 3.35 0.16 100 106
AX1A 4 |1 |Qz 100.00 100 122
AX1A 4 |2 |Cal+Qz |38.11 61.89 100 73
AX1A 4 |3 |FeOhy+ |5.65 91.62 |1.00 1.73 100 80
AX1A 4 |4 Cal+ 2.04 97.96 100 57
AX1A 4 |5 |Cal 1.08 0.41 54.52 56 59
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Table S2.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of AX1 A.

<@ 5 T ™ o) - T =

2 22 3 3 8§ % 2% % § 8§ ¢S 3 5 2 9 § %
AX1A |4 6 |Qz+ 95.97 2.58 |0.34 0.43 0.67 100 116
AX1A |4 |7 |FeOhy+ |5.23 0.74 19164 |1.11 1.28 100 77
AX1A |4 |8 |Qz 99.66 0.34 100 114
AX1A |4 9 |Qz 99.66 0.34 100 115
AX1A |4 |10 |Qz+Cal |62.67 37.33 100 86
AX1A 4 |11 Cal+Qz |55.13 44.87 100 83
AX1A 5 |1 Qz 100.00 100 116
AX1A |5 |2 |Qz 99.68 0.32 100 113
AX1A 5 |3 |FeOhy+ |6.97 1.05 [88.83 |0.77 1.49 0.88 100 79
AX1A 5 |4 |FeOhy+ |6.56 1.05 [86.81 |0.71 4.87 100 73
AX1A |5 |5 Cal+ 4.98 1.92 0.94 192.16 100 57
AX1A |5 |6 Cal+Qz 13.82 86.18 100 61
AX1A |5 |7 |FeOhy+ 23.68 1.07 |70.47 2.92 0.70 |1.16 100 85
AX1A 5 |8 |Qz 99.65 0.35 100 113
AX1A |6 |1 |Qz 99.41 0.59 100 115
AX1A |6 |2 Cal+Qz |28.67 71.33 100 65
AX1A 6 |3 Cal+Qz |23.45 76.55 100 63
AX1A 6 |4 Cal+Qz |33.63 66.37 100 66
AX1A 6 |5 Cal+Qz |32.50 67.50 100 68
AX1A 6 |6 |Cal+Qz |7.41 0.88 |91.70 100 57
AX1A 6 |7 |Hole 72.74 3.95 |2.37 1.31 |17.22 |1.20 1.20 100 29
AX1A |7 |1 |FeOhy+ |9.00 86.63 0.96 1.02 0.53 |0.74 |1.13 100 72
AX1A |7 |2 |FeOhy+ |7.82 89.03 |0.60 0.70 0.39 1.45 100 74
AX1A |7 |3 |FeOhy+ 6.34 92.62 0.71 0.33 100 73
AX1A |7 |4 |Qz 100.00 100 114
AX1A |7 |5 |Hole 47.14 4.00 |2.99 1.77 141.52 0.86 1.72 100 20
AX1A |8 |1 |Qz 100.00 100 111
AX1A |8 |2 |FeOhy+ [11.07 86.34 0.60 0.60 0.33 1.05 100 76
AX1A |8 |3 |FeOhy+ |7.43 91.04 |0.67 0.87 100 75
AX1A |8 |4 FeOhy+ |7.07 92.01 |0.92 100 72
AX1A |8 |5 |Hole 43.97 1.76 |3.20 1.65 [48.48 0.94 100 18
AX1A |9 |1 |Qz 100.00 100 111
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Table S2.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of AX1 A.

2 28 £ § §8 8 o 2 g 9 § o 8 m - o o ' %=z

§ o8 £ 5 £ g ¢ /s & /¢ § o 9 23 £ |88
AX1A |9 |2 |Cal 1.13 54.87 56 55
AX1A |9 |3 |Cal+Qz |9.70 1.89 87.30 |1.11 100 55
AX1A |9 4 |FeOhy+ 7.30 90.69 |0.88 0.79 0.34 100 71
AX1A |9 |5 |Cal 0.86 55.14 56 53
AX1A |9 |6 |Qz 100.00 100 113
AX1A |9 |7 |FeOhy+ |6.77 91.03 |0.62 0.50 1.08 100 72
AX1A |9 |8 |Cal+ 4.19 0.67 95.14 100 52
AX1A |9 |9 |Cal+ 2.60 0.84 |96.56 100 55
AX1A |9 |10 |Cal 0.86 55.14 56 57
AX1A |9 |11 Qz 100.00 100 117
AX1A |9 |12 |FeOhy+ |6.22 93.15 |0.63 100 68
AX1A |9 |13 |FeOhy+ |5.97 92.88 |0.76 0.39 100 70
AX1A |9 |14 |FeOhy + 28.01 1.12 169.45 |0.62 0.49 0.31 100 74
AX1A |9 |15 |FeOhy + 11.74 86.74 |1.00 0.53 100 72
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Supplementary Material S3: SEM-BSE
Images and Electron Dispersive
Spectroscopy (EDS) mineral analyses
for sample AX1C.



Figure S3.1: AX1 C thin section showing respective sites taken for mineral chemical analyses (EDS) via Scanning Electron
Microscope (SEM).



1:Quartz
2:Calcite +
3:Calcite +
4:Calcite + Quartz
5:FeOhy +

6: Calcite

7: ?Wollastonite +
Quartz

8: ?Wollastonite +
Quartz

9:Quartz
10:Quartz
11:Quartz

SEM HV: 20.0 kV WD: 17.00 mm ‘ \ ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pm
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S3.2: AX1 C (SEM) Site 1 (Table S3.1). Mixture of calcite and

quartz cut by calcite veins. Two analyzes of wollastonite (7,8) appear to
be late mineral blebs.

1:FeOhy +
2:FeOhy +
3:Apatite
4:Calcite + Quartz
5:FeOhy +
6:Quartz + Calcite
7:Quartz

8:Quartz

04 g

SEM HV: 20.0 kV WD: 17.00 mm 1 \ | ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pm
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S3.3: AX1 C (SEM) Site 2 (Table S3.1). Scattered blebs of
goethite (1-2), calcite (4,6) and apatite (3, ellipse) in quartz (7). The
apatite (3) probabily fills fossil.




1:Quartz

2:FeOhy +
3:Calcite + Quartz

§ 4:FeOhy +
5:Calcite +
6:Quartz + Calcite
7:Calcite +
8:FeOhy +
9:Quartz + Calcite
10:Quartz + Calcite
11:Quartz + Calcite

SEM HV: 20.0 kV WD: 17.00 mm ‘ ‘ ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pm
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S3.4: AX1 C (SEM) Site 3 (Table S3.1). FeOhy blebs in quartz.
Calcite vein cuts quartz and a void (5). Porosity.

1:Quartz
2:FeOhy +
3:Calcite +
4:Calcite +
5:FeOhy +
6:Calcite +
7:FeOhy +
8:Calcite + Quartz

SEM HV: 20.0 kV WD: 17.00 mm ‘ \ ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pm
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S3.5: AX1 C (SEM) Site 4 (Table S3.1). Similar to figure 4.
FeOhy (5,7) appears to postdate calcite.



SEM HV: 20.0 kV WD: 17.00 mm ‘ \
View field: 949 ym Det: BSE 200 pym

SEM MAG: 417 x  Date(m/dly): 06/10/19
Figure S3.6: AX1 C (SEM) Site 5 (Table S3.1).
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9° o it

SEM HV: 20.0 kV
View field: 949 pym
SEM MAG: 417 x

WD: 17.00 mm [ [
Det: BSE 200 pm
Date(m/dly): 06/10/19

1:Quartz
2:Calcite +
3:FeOhy +
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5:FeOhy +
6:Calcite +
7:Calcite +
8:Quartz + Barite
9:Quartz

\ MIRA3 TESCAN

Saint Mary's University

1:Quartz

2:FeOhy +
3:FeOhy +
4:FeOhy +

7 5:FeOhy +
6:FeOhy +
7:FeOhy +

N 8:Quartz

9:Quartz

10:Quartz + Calcite
11:Calcite +
12:Quartz
13:Calcite + Quartz

L4
\ MIRA3 TESCAN

Saint Mary's University

Figure S3.7: AX1 C (SEM) Site 6 (Table S3.1). FeOhy blebs in calcite
and quartz mixture. The quartz (8) probably fills fossil.



O

SEM HV: 20.0 kV WD: 17.00 mm MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pym
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S3.8: AX1 C (SEM) Site 7 (Table S3.1). Similar to Fig. 7. Quartz
(2) probably fills fossil.

1:.Calcite +
2:Quartz

3:Calcite +
4:FeOhy +
5:FeOhy +
6:FeOhy +



Table S3.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of AX1 C.

T
g | S g 8 8  olelo o Q o 8 @ 5 9 9 9| 8 T ST
58 & 5 § & £ 2 8 g ¢ g 8 0% 2 3 & & B g¢

1 1 Qz 100.00 100 | 122

1 2 Cal + 592 [1.68 1.12 |90.79 0.49 100 61

1 3 Cal + 2.95 97.05 100 | 58

1 4 Cal + Qz 20.18 79.82 100 | 69

1 5 FeOhy + 9.15 89.29 0.85 0.70 100 | 79

1 6 Cal 1.10 0.49 |54.41 56 | 58

1 7 ?Wo + Qz 78.44 3.99 17.57 100 | 99

1 8 ?Wo + Qz 77.49 22,51 100 | 96

1 9 Qz 99.79 0.21 100 | 119

1 10 |Qz 99.13 |0.62 0.26 100 | 125

1 11 |Qz 89.99 10.01 100 | 111

2 1 FeOhy + 9.00 |0.71 86.87 2.49 0.94 100 | 78

2 2 FeOhy + 7.13 91.48 |0.85 0.54 100 | 80

2 3 Ap 0.57 48.61 0.96 42.66 1.21 |4.62 1.38 | 100 | 116

2 4 Cal + Qz 15.36 84.65 100 | 65

2 5 FeOhy + 6.24 92.37 |10.83 0.55 100 | 82

2 6 Qz + Cal 55.08 44.92 100 | 86

2 7 Qz 100.00 100 | 122

2 8 Qz 100.00 100 | 122

3 1 Qz 100.00 100 | 125

3 2 FeOhy + 10.57 |1.25 |86.63 1.22 0.33 100 | 75

3 3 Cal+Qz 18.88 0.65 80.46 100 | 66

3 4 FeOhy + 6.99 91.72 |10.73 0.56 100 | 81

3 5 Cal + 241 97.59 100 | 58

3 6 Qz + Cal 66.25 33.75 100 | 88

3 7 Cal + 2.07 97.93 100| 57

3 8 FeOhy + 9.14 90.35 0.50 100 | 77

3 9 Qz + Cal 86.17 13.83 100 | 101

3 10 |Qz+Cal 81.02 18.98 100 | 96

3 11  |Qz+ Cal 87.51 12.49 100 | 108

4 1 Qz 100.00 100 | 124

4 2 FeOhy + 8.61 88.62 |0.67 0.63 0.31 1.17 100 | 80

4 3 Cal + 2.47 97.53 100 | 58

4 4 Cal + 10.11 0.60 89.29 100 | 63
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Table S3.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of AX1 C.

T
o | S S N~ | 8 o0 o0l 0|9 o 8 o ol o Q| B %%
58 & 5 § & £ 2. 8 2 ¢ 8§ & c 23 & & 2 3¢

4 5 FeOhy + 6.34 |0.71 90.57 |1.33 1.05 100 | 77

4 6 Cal + 1.60 0.73 0.84 196.83 100 | 57

4 7 FeOhy + 12.82 |3.59 80.82 0.51 1.21 0.66 0.39 100 79

4 8 Cal + Qz 48.88 51.12 100 | 80

5 1 Qz 100.00 100 | 124

5 2 Cal + 5.10 1.04 193.86 100 | 60

5 3 FeOhy + 8.48 1.17 85.60 |2.41 1.07 0.44 0.84 100 78

5 4 FeOhy + 10.30 [1.40 84.91 1.02 0.51 |0.66 |1.20 100 79

5 5 FeOhy + 9.85 87.49 10.88 0.76 1.02 100 75

5 6 Cal + 2.53 97.47 100 | 57

5 7 Cal + 4.11 1.06 94.84 100 | 58

5 8 Qz + Brt 68.23 0.63 12.26 18.88 100 | 132

5 9 Qz 100.00 100 | 120

6 1 Qz 100.00 100 | 120

6 2 FeOhy + 9.75 [1.22 |85.30|0.82 1.76 1.15 100 | 77

6 3 FeOhy + 753 |1.07 |87.50|0.79 1.25 0.92 0.93 100 79

6 4 FeOhy + 9.13 87.23 |0.67 1.69 1.27 100 79

6 5 FeOhy + 5.57 92.15 /10.92 1.36 100 | 77

6 6 FeOhy + 6.18 90.12 |0.71 1.54 1.45 100 79

6 7 FeOhy + 8.13 1.02 |89.18 |0.53 1.14 100, 81

6 8 Qz 98.99 |0.81 0.19 100 | 123

6 9 Qz 99.75 0.25 100 | 124

6 10 |Qz+Cal 55.04 44.96 100 | 86

6 11  |Cal+ 1.50 98.50 100 | 61

6 12 |Qz 99.05 |0.60 0.35 100 | 124

6 13 |Cal+Qz 38.47 61.53 100 75

7 1 Cal + 1.78 0.93 |97.29 100 | 60

7 2 Qz 100.00 100 | 125

7 3 Cal + 3.66 0.68 |95.67 100| 61

7 4 FeOhy + 6.38 |0.96 88.05|0.91 2.27 1.45 100 79

7 5 FeOhy + 6.20 |0.81 |89.42 |1.19 1.24 1.15 100 79

7 6 FeOhy + 6.11 9152 |1.13 1.23 100 79
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Supplementary Material S4: SEM-BSE
Images and Electron Dispersive
Spectroscopy (EDS) mineral analyses
for sample AX2.



\
|
Figure S4.1: AX2 thin section showing respective sites taken for mineral chemical analyses (EDS) via Scanning Electron
Microscope (SEM).



1:Calcite + Quartz
2:Calcite + Quartz
3:Pyrite

4:Quartz + Calcite
5:Calcite + Quartz
6:Calcite + Quartz

(+15)
SEM HV: 20.0 KV WD: 17.00 mm ‘ MIRA3 TESCAN
View field: 949 pym Det: BSE 200pm
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S4.2: AX2 (SEM) Site 1 (Table S4.1). Mostly calcite mixed with
some quartz. A pyrite bleb

1:Quartz
2:Calcite + Quartz
3:Quartz

4:Pyrite

5:Calcite
6:Calcite + Quartz
7:Pyrite

8:Pyrite + Nickel
9:Quartz

SEM HV: 20.0 kV WD: 17.00 mm MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pym
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S4.3: AX2 (SEM) Site 2 (Table S4.1). Scattered pyrite blebs
(4,7,8) in a mixture of quartz (1) and calcite all cut by a calcite vein
(2,5,6). There is some porosity.



1:Quartz
2:Quartz
3:Calcite
4:Calcite + Quartz
5:Calcite + Quartz
6:Calcite + Quartz

06

SEM HV: 20.0 kV WD: 17.00 mm ‘ ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pm
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S4.4: AX2 (SEM) Site 3 (Table S4.1). Calcite and quartz mixture.

1:Quartz

2:Mix

3:Calcite
4:Calcite + Quartz
5:Calcite + Quartz
6:Quartz
7:Calcite + Quartz

06

SEM HV: 20.0 kV WD: 17.00 mm ‘ \ ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pym
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S4.5: AX2 (SEM) Site 4 (Table S4.1). Blebs of calcite in quartz
(4,6) cut by calcite veinlet (5,7) and an open fracture.



1:Quartz
2:Mix
3:Mix
4:Quartz
5:Mix

SEM HV: 20.0 kV WD: 17.00 mm ‘ | ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pm
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S4.6: AX2 (SEM) Site 5 (Table S4.1). Quartz and high porosity.

1:Quartz
2:FeOhy + Quartz
3:FeOhy + Quartz
4:Quartz

5:Mix

6:Mix

7:Quartz
8:FeOhy + Quartz

04

SEM HV: 20.0 kV WD: 17.00 mm } ‘ ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 ym
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S4.7: AX2 (SEM) Site 6 (Table S4.1). Similar to Fig. 6.




Table S4.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of AX2.

= —
- 518 8§ 9.2 ¢ % 8§ 8§ & 8 s 2 2 § 6%t
n o%j é 0 [ < L = = O thS X N n P N = é(’ =
1 1 Cal + Qz 13.95 0.64 |85.41 100 67
1 2 Cal + Qz 42.03 57.97 100 80
1 3 Py 1.10 29.32 |1.02 0.66 67.89 100 213
1 4 Qz + Cal 86.50 0.36 13.14 100 108
1 5 Cal + Qz 21.28 0.76 |77.97 100 70
1 6 Cal + Qz 38.69 0.51 |60.80 100 80
2 1 Qz 99.39 0.61 100 119
2 2 Cal + Qz 12.37 87.63 100 62
2 3 Qz 98.98 1.02 100 119
2 4 Py 8.25 37.09 |0.39 0.65 53.62 100 161
2 5 Cal 0.53 0.78 |54.69 56 59
2 6 Cal + Qz 31.21 0.74 |68.05 100 69
2 7 Py 0.49 27.72 10.39 0.45 70.95 100 240
2 8 Py + Ni 0.66 28.40 0.90 69.68 0.36 100 218
2 9 Qz 100.00 100 117
3 1 Qz 99.48 0.52 100 114
3 2 Qz 95.40 4.60 100 116
3 3 Cal 1.16 0.67 |54.17 56 57
3 4 Cal + Qz 24.37 0.62 |75.01 100 66
3 5 Cal + Qz 38.48 61.52 100 75
3 6 Cal + Qz 20.60 1.03 1.08 |75.78 1.51 100 70
4 1 Qz 98.49 1.13 0.37 100 112
4 2 Mix 63.63 7.12 |3.31 3.40 |16.78 |3.27 |1.23 1.27 100 24
4 3 Cal 1.32 54.68 56 59
4 4 Cal + Qz 48.48 0.78 50.75 100 76
4 5 Cal + Qz 14.30 85.70 100 58
4 6 Qz 98.89 1.11 100 112
4 7 Cal + Qz 16.94 1.02 [82.04 100 60
5 1 Qz 100.00 100 113
5 2 Mix 55.56 9.35 |13.16 3.81 [14.93 |1.26 |1.14 0.79 100 43
5 3 Mix 67.42 8.77 |4.76 488 |8.12 |1.96 |1.52 1.69 |0.89 100 34
5 4 Qz 97.39 0.40 1.84 |0.38 100 71
5 5 Mix 68.40 |0.83 |5.35 |3.83 2.50 |15.28 |1.80 |1.00 1.00 100 36
6 1 Qz 100.00 100 107
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Table S4.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of AX2.

_ _
e S 5 8 ¢ ¢ 2. % 9 & 9o 8§/ 8 5 9o ¢ T IE
n o%j é (73} = < L = = O thS X N n P N = SF
6 2 FeOhy + Qz |10.22 1.02 85.89 0.98 1.55 0.35 100 72
6 3 FeOhy + Qz |15.57 1.05 81.28 0.93 0.85 0.31 100 75
6 4 Qz 100.00 100 108
6 5 Mix 61.27 6.97 4.48 3.41 |117.90 (2.14 |0.91 2.18 0.75 100 25
6 6 Mix 40.27 5.31 3.40 2.08 |25.69 |(2.01 |0.86 |18.14 |1.72 0.53 100 30
6 7 Qz 100.00 100 106
6 8 FeOhy + Qz |30.71 0.80 65.89 0.63 0.85 0.34 0.78 100 77
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Supplementary Material S5: SEM-BSE
Images and Electron Dispersive
Spectroscopy (EDS) mineral analyses
for sample AX3.



Figure S5.1: AX3 thin section showing respective sites taken for mineral chemical analyses (EDS) via Scanning Electron
Microscope (SEM).



1:Quartz
2:Calcite + Quartz
3:Calcite
4:Calcite
5:Apatite +
6:Mix?

7:Calcite + Quartz
8:Pyrite +
9:Quartz

06

SEM HV: 20.0 kV WD: 17.00 mm ‘ ‘ ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pm
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S5.2: AX3 (SEM) Site 1 (Table S5.1). Blebs of apatite (5), and
pyrite (8) in quartz, all cut by calcite vein (2-4). Some porosity.

1:Calcite + Quartz
2:Quartz
3:Calcite + Quartz
4:Calcite + Quartz
5:Quartz

6:Quartz
7:Apatite +
8:Apatite +
9:FeOhy + Quartz

o5

SEM HV: 20.0 kV WD: 17.00 mm 1 ‘ j MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pm

SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S5.3: AX3 (SEM) Site 2 (Table S5.1). Similar to Fig. 2. Some
porosity.



1:Quartz
2:Pyrite
3:Apatite +
4:Pyrite +
5:Pyrite +
6:Apatite +
7:Apatite +
8:Quartz

SEM HV: 20.0 kV WD: 17.00 mm ‘ ‘ ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pm
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S5.4: AX3 (SEM) Site 3 (Table S5.1). Blebs of apatite (3,6,7)
associated with voids (3,6), pyrite also associated with void (5) all in
quartz. Good porosity.

1:Quartz

2:Pyrite +
3:Calcite +
4:Calcite
5:Quartz
6:Calcite + Quartz
7:Calcite + Quartz
8:Pyrite + Quartz
9:Hole

o5 o4
06

SEM HV: 20.0 kV WD: 17.00 mm ‘ ‘ ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 ym
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S5.5: AX3 (SEM) Site 4 (Table S5.1). Three calcite veins cutting
quartz. Pyrite blebs appear to be associated with the calcite veins (2,8).
Inhomogeneous distribution of porosity.



1:Pyrite + Cobalt + Nickel +
2:Pyrite +

3:Pyrite + Cobalt + Nickel +
4:Pyrrhotite + Quartz
5:Quartz

SEM HV: 20.0 kV WD: 17.00 mm ‘ ‘ ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pm
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S5.6: AX3 (SEM) Site 5 (Table S5.1). Scattered blebs of pyrite

(1-3) and pyrrhotite (4) in quartz (5). Two pyrite analyses (1,3) contain
significant (up to 4%) NiO.

1:Apatite +
2:Quartz

SEM HV: 20.0 kV WD: 17.00 mm ‘ ‘ ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pm
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S5.7: AX3 (SEM) Site 6 (Table S5.1). Apatite (1) filling a void in
quartz (2).



1:Quartz

2:Pyrite +
3:Pyrite + Quartz
4:Apatite +
04

SEM HV: 20.0 kV WD: 17.00 mm 1 \ L] MIRA3 TESCAN

View field: 949 ym Det: BSE 200 pm

SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S5.8: AX3 (SEM) Site 7 (Table S5.1). Similar to Fig. 4.

1:Pyrite +
2:Pyrite +
3:Pyrite +
4:Apatite +
5:Quartz

SEM HV: 20.0 kV WD: 17.00 mm ‘ ‘ | ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pym
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S5.9: AX3 (SEM) Site 8 (Table S5.1). Similar to Fig. 4.




1:Quartz

2:Pyrite +
SEM HV: 20.0 kV WD: 17.00 mm ‘ \ L] MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pm
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University
Figure S5.10: AX3 (SEM) Site 9 (Table S5.1). Pyrite (2) bleb in quartz
D).
1:Quartz
2:Pyrite +
3:Apatite +

SEM HV: 20.0 kV WD: 17.00 mm } ‘ ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pm
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S5.11: AX3 (SEM) Site 10 (Table S5.1). Similar to Fig. 4.




1:Quartz

2:Pyrite +
3:Quartz
4:Calcite + Quartz
5:Calcite + Quartz
6:Calcite + Quartz
7:Calcite + Quartz
8:Quartz
9:Calcite + Quartz

SEM HV: 20.0 kV WD: 17.00 mm ‘ ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pm
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S5.12: AX3 (SEM) Site 11 (Table S5.1). Mixture of quartz and
calcite (4-7,9) with a pyrite (2) bleb.

1:Quartz
2:Calcite + Quartz
3:Calcite + Quartz
4:Pyrite

5:Calcite + Quartz
6:Calcite + Quartz
7:Pyrite +
8:Calcite + Quartz

SEM HV: 20.0 kV WD: 17.00 mm ‘ ‘ ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pym
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S5.13: AX3 (SEM) Site 12 (Table S5.1). Similar to Fig.12.




1:Quartz

2:Zinc oxide + Quartz
3:Calcite + Quartz
4:Quartz + Calcite
5:Calcite + Quartz
6:Calcite + Quartz
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05
SEM HV: 20.0 kV WD: 17.00 mm ‘ \ ‘ MIRA3 TESCAN

View field: 949 ym Det: BSE 206 pm
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S5.14: AX3 (SEM) Site 13 (Table S5.1). Mixture of quartz and
calcite (3-6) with ZnO in void (2).

1:Barite

2:Barite

3:Barite

4:Calcite + Quartz
! 5:Calcite + Quartz
6:Barite

7:Calcite + Quartz
8:Quartz

9:Quartz
10:Quartz

SEM HV: 20.0 kV WD: 17.00 mm ‘ \ ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 ym
SEM MAG: 417 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S5.15: AX3 (SEM) Site 14 (Table S5.1). Barite (1-3,6) crystal
aggregate in an almost homogeneous large area of calcite (4,7).



1:Barite

2:Barite

3:Barite +
4:Calcite + Quartz
5:Quartz
6:Quartz
7:Quartz

SEM HV: 20.0 kV WD: 17.00 mm ]| ‘ ] MIRA3 TESCAN
View field: 1.19 mm Det: BSE 200 pym
SEM MAG: 333 x Date(m/d/y): 06/10/19 Saint Mary's University

Figure S5.16: AX3 (SEM) Site 15 (Table S5.1). Similar to Fig.15.



Table S5.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of AXS.

S = [32) _ —
g 2 5/8 8/ 9 ¢ ¢ 8 8 8 88 v o5 8 2 9 9 88 ¢ 8 8 3§
(7] S S %) = P I b= b= O = 94 o 1%} (8} z O N 2 N om = o [ I
1 1 Qz 100.00 100 116
1 2 Cal + Qz 19.42 |2.51 |3.43 |0.81 0.91 |72.09 0.82 100 66
1 3 Cal 0.82 0.65 |54.53 56 57
1 4 Cal 0.99 0.60 |54.41 56 59
1 5 Ap + 27.58 36.47 | 0.84 27.98 |2.26 |4.62|0.24 100 111
1 6 Mix? 49.37 (0.54 [12.65 |13.44 |0.37 [{10.82 |{10.47 |1.89 |0.45 100 117
1 7 Cal +Qz 3.90 96.10 100 55
1 8 Py + 18.60 28.87 0.22 51.99 0.32 100 186
1 9 Qz 100.00 100 118
2 1 Cal +Qz 3.47 2.60 [93.92 100 56
2 2 Qz 100.00 100 118
2 3 Cal +Qz 2.63 1.39 |95.98 100 58
2 4 Cal +Qz 2.79 3.07 [94.14 100 61
2 5 Qz 100.00 100 121
2 |6 Qz 100.00 100 | 117
2 7 Ap + 1.07 47.80 |1.11 38.73 1241 |7.12|0.38 1.38 100 109
2 8 Ap + 7.29 46.29 | 1.08 36.79 | 2.46 |5.71|0.39 100 108
2 9 FeOhy + Qz 25.40 72.07 |0.87 0.74 0.31 0.60 100 96
3 1 Qz 100.00 100 117
3 2 Py 0.53 26.99 | 0.81 0.30 71.02 0.34 100 218
3 3 Ap + 44.12 28.45 | 0.57 23.17 |0.90 |2.78 100 108
3 4 Py + 13.90 30.15 55.95 100 179
3 5 Py + 5.90 51.12 0.55 |0.44 41.98 100 132
3 |6 Ap+ 19.89 38.98 | 1.08 32.39 | 2.34 |5.030.28 100 | 112
3 7 Ap + 20.05 39.60 | 0.89 32.35 (225 |4.64|0.24 100 123
3 8 Qz 96.56 0.28 |0.63 |0.37 1.53 0.63 100 79
4 1 Qz 100.00 100 115
4 2 Py + 8.09 0.99 |0.89 |33.96 |0.54 13.41 0.24 40.99 0.89 100 119
4 3 Cal + 15.67 3.77 10.88 1.67 |76.73 1.28 100 65
4 4 Cal 0.91 0.69 |54.40 56 58
4 5 Qz 100.00 100 115
4 6 Cal+Qz 3.22 0.76 |96.02 100 54
4 7 Cal + Qz 5.34 0.95 [93.71 100 56
4 8 Py + Qz 23.92 24.15 |0.47 0.35 48.99 0.34| 0.64 1.14 100 163
4 9 Hole 42.07 8.01 |6.76 5.40 |8.07 15.53 1.69 12.48 100 18
5 1 Py + Co + Ni + 1.17 31.25 0.92 59.90 4.05 |2.72 100 174
5 2 Py + 1.58 36.38 0.56 60.70 0.78 100 183
5 3 Py + Co + Ni + 4.60 37.59 0.55 |0.49 53.83 1.80 | 1.13 100 152
5 4 Po + Qz 15.64 56.23 28.13 100 107
5 |5 Qz 100.00 100 | 114
6 1 Ap + 0.97 0.97 |2.84 43.53 |1.34 41.09 [ 2.24 |5.43|0.24 1.35 100 101
6 2 Qz 98.44 0.60 0.96 100 115
7 1 Qz 100.00 100 113
7 12 Py + 1.05 0.42 |39.09 [0.39 1.55 57.50 100 | 158
7 3 Py + Qz 46.06 21.02 32.92 100 134
7 4 Ap + 28.55 1.33 1.33 31.12 |1.38 30.25 [1.72 |4.14|0.19 100 115
8 1 Py + 1.32 28.83 | 0.34 0.27 |[0.50 |0.23 68.52 100 198
8 2 Py + 0.80 27.74 |0.24 1.92 |0.47 68.84 100 190
8 |3 Py + 0.81 29.97 059 |0.49 |0.26 67.88 100 | 197
8 4 Ap + 2.90 3.14 |2.69 40.65 | 1.22 4195 |2.33 |5.13 100 106
8 5 Qz 100.00 100 112
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Table S5.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of AXS.
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9 1 Qz 99.40 0.60 100 111
9 2 Py + 3.36 1.05 [41.24 0.68 |0.32 53.35 100 155
10 |1 Qz 100.00 100 111
10 |2 Py + 0.48 26.88 1.37 70.83 0.44 100 203
10 |3 Ap + 5.13 0.69 |0.61 45,57 | 0.97 39.12 | 2.09 |5.83 100 99
11 |1 Qz 100.00 100 106
11 |2 Py + 0.48 27.39 |0.22 1.23 ]0.39 70.29 100 202
11 |3 Qz 100.00 100 110
11 |4 Cal + Qz 40.36 1.18 |58.46 100 69
11 |5 Cal + Qz 11.77 88.23 100 57
11 |6 Cal + Qz 39.83 0.66 |0.49 0.67 |58.34 100 71
11 |7 Cal + Qz 11.05 88.95 100 58
11 |8 Qz 100.00 100 113
11 |9 Cal + Qz 2.63 0.76 |0.63 |0.67 |95.30 100 54
12 |1 Qz 99.39 0.61 100 109
12 |2 Cal + Qz 20.58 297 |0.74 4.44 |70.47 0.79 100 61
12 |3 Cal + Qz 29.29 1.27 169.43 100 63
12 |4 Py 0.55 27.44 10.30 0.48 |0.33 70.90 100 195
12 |5 Cal + Qz 3.28 0.78 |95.94 100 51
12 |6 Cal + Qz 34.50 0.78 |64.72 100 68
12 |7 Py + 30.09 25.51 0.53 |0.34 43.54 100 148
12 |8 Cal + Qz 3.33 1.25 ]95.42 100 55
13 |1 Qz 100.00 100 107
13 |2 Zn0O + Qz 24.26 1.12 0.61 74.01 100 133
13 |3 Cal + Qz 6.08 93.92 100 55
13 |4 Qz + Cal 56.36 0.47 |43.17 100 81
13 |5 Cal + Qz 18.16 1.35 |80.49 100 61
13 |6 Cal + Qz 28.05 0.97 |70.99 100 60
14 |1 Brt 36.47 -0.22 63.75 100 102
14 |2 Brt 4.60 1.17 247 11.83 30.22 1.77 | -0.01 4.27 | 53.67 100 107
14 |3 Brt 2.91 0.46 35.54 0.10 60.99 100 104
14 |4 Cal +Qz 25.04 0.68 |0.63 1.20 |72.46 100 59
14 |5 Cal + Qz 12.33 0.92 |82.16 |1.59 |1.08 1.06 0.86 100 49
14 |6 Brt 0.72 36.44 -0.17 63.02 100 103
14 |7 Cal +Qz 13.77 0.64 |85.58 100 55
14 |8 Qz 99.65 0.35 100 103
14 |9 Qz 99.79 0.21 100 101
14 |10 Qz 97.52 2.48 100 106
15 |1 Brt 1.17 36.45 62.38 100 103
15 |2 Brt 13.60 30.72 -0.10 55.78 100 104
15 |3 Brt + 13.68 0.64 30.76 -0.07 54.99 100 107
15 |4 Cal + Qz 49.58 0.51 |49.91 100 75
15 |5 Qz 99.73 0.27 100 104
15 |6 Qz 99.59 0.41 100 102
15 |7 Qz 99.50 0.50 100 106
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Supplementary Material S6: SEM-BSE
Images and Electron Dispersive
Spectroscopy (EDS) mineral analyses
for sample AX1B (Zoom).



Figure S6.1: AX1B thin section showing respective sites taken for mineral chemical analyses (EDS) via Scanning Electron
Microscope (SEM) (zooms in Appendix Al).
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Figure S6.2: AX1B (SEM) Site 5, Position 4,10 from Appendix S6

(AX1B), (Table A6.1). Voids in silica concretion filled with “sphalerite”,
clay, and probably calcite.
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SEM HV: 20.0 kV WD: 17.07 mm LR 0T I | || MIRA3 TESCAN
View field: 205 ym Det: BSE 50 pm
SEM MAG: 1.92 kx Date(m/dly): 06/18/19 Saint Mary's University

Figure S6.3: AX1B (SEM) Site 5, Position 7 from Appendix A6 (AX1B),
(Table S6.1). The minerals present in the large voids (2-4,6-8) are
similar to those in the voids of Fig. S6.1. However there are also smaller
voids (9-11) filled only with goethite.
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Figure S6.4: AX1B (SEM) Site 6, Position 7 from Appendix A6 (AX1B),
(Table S6.1). Similar to Fig. A6.1.
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Figure S6.5: AX1B (SEM) Site 6, Position 8 from Supplementary
Material S6 (AX1B), (Table S6.1). Similar to Fig. S6.1.
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Figure S6.6: AX1B (SEM) Site 7, Position 4,6 from Supplementary Material S6
(AX1B), (Table S6.1). Probably a vein filled with calcite (e.g. 5,10), “sphalerite” (e.g.

3) and clay (e.g. 4,6). Small voids are filled mostly with “sphalerite” (2,12), clay and
probably calcite and only one (16) with goethite.
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Figure S6.7: AX1B (SEM) Site 7, Position 3,5,7 from Supplementary ~ 26:"Sphalerite” + Quartz +
Material S6 (AX1B), (Table S6.1). Network of veinlets. All these

veinlets are filled in the same way as in Fig. S6.5 ("sphalerite, calcite,

clay). A void (5) is filled with goethite.
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Figure S6.8: AX1B (SEM) Site 8, Position 4,5 from Supplementary
Material S6, (Table S6.1). A void filled with “sphalerite” (4), barite (2),
clay and probably some calcite (4).
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Figure S6.9: AX1B (SEM) Site 9, Position 3,4,7 from Supplementary
Material S6 (AX1B), (Table S6.1). Probably a fossil now replaced by
apatite (e.g. 7). Voids are filled as is in Fig. S6.2. Small pieces of
apatite are also present (4,8,9).



o4

SEM HV: 20.0 kV
View field: 86.9 ym
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Date(m/d/y): 06/18/19
Figure S6.9: AX1B (SEM) Site 9, Position 5 from

Supplementary Material S6 (AX1B),10 (Table S6.1). Similar to
Fig. S6.2.
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Figure S6.11: AX1B (SEM) Site 11, Position 6 from Supplementary
Material S6 (AX1B), (Table S6.1). Scattered patches of calcite (3,4),
and goethite (5,6) and void partly filled with “sphalerite”, clay and
probably calcite.
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Table S6.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of selected sites and positions of sample AX1B.
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AX1B |5-4,10 1 Sp + 21.71 2.30 1.88 3.48 7.71 0.54 36.33 0.96 25.09 100 40
AX1B |5-4,10 2 |Sp+ 18.10 2.09 1.37 5.00 (8.49 35.53 0.90 27.63 0.09 0.80 100 96
AX1B |5-4,10 3 |Sp+ 19.97 2.47 1.76 4.26 8.93 0.33 33.41 0.83 27.66 0.37 100 93
AX1B |5-4,10 4 |Sp+ 24.77 2.93 2.56 4.44 |7.05 0.32 29.99 1.26 26.56 0.12 100 60
AX1B |5-4,10 5 |Sp+ 21.20 2.86 1.74 5.12 |7.57 33.21 1.05 27.25 100 52
AX1B |5-4,10 6 |Qz 100.00 100 118
AX1B |5-4,10 7 |Sp+ 20.93 2.46 1.87 5.10 |7.03 32.03 1.46 29.14 100 44
AX1B |5-4,10 8 |Sp+ 29.53 6.44 9.87 43.52 10.64 100 12
AX1B |5-4,10 9 |Sp+ 18.02 1.63 1.17 4.85 |9.04 34.63 0.78 29.83 0.03 100 87
AX1B |5-7 1 Qz 100.00 100 117
AX1B |5-7 2 |Sp+ 22.99 0.50 [2.48 1.92 438 |7.62 32.62 0.75 27.13 -0.38 100 90
AX1B |5-7 3 |Sp+ 24.92 3.06 1.92 3.90 7.72 35.25 0.99 22.23 100 35
AX1B |5-7 4 |Sp+ 21.97 0.51 |2.27 1.82 427 |7.85 31.92 0.75 28.65 100 83
AX1B |5-7 5 |Sp+Qz+ 62.30 0.45 1.87 2.79 0.57 1.26 0.27 14.27 0.24 15.97 100 111
AX1B |5-7 6 |Sp+ 30.47 2.08 1.46 478 |8.11 28.23 0.83 24.15 -0.10 100 77
AX1B |5-7 7 Sp + 23.79 0.59 2.08 1.45 4.20 571 33.58 0.82 27.55 0.23 100 64
AX1B |5-7 8 |Sp+ 22.60 2.61 6.74 21.51 32.62 13.91 100 16
AX1B |5-7 9 |FeOhy +Qz 77.46 22.54 100 112
AX1B |5-7 10 |FeOhy + 39.11 0.78 58.64 0.77 0.70 100 95
AX1B |5-7 11 |FeOhy + 52.01 46.40 0.53 0.46 |0.60 100 100
AX1B |5-7 12 |Qz 100.00 100 118
AX1B |6-7 1 |Qz 100.00 100 120
AX1B |6-7 2 Sp + 23.22 2.95 2.08 4.26 9.54 0.35 28.16 0.83 23.85 4.74 100 79
AX1B |6-7 3 |Sp+ 32.22 3.83 2.18 551 |7.82 29.51 0.91 18.02 100 24
AX1B |6-7 4 |Sp+ 25.78 1.77 7.16 10.17 30.10 25.01 100 17
AX1B |6-7 5 |Sp+ 27.30 3.55 291 531 |[9.19 27.04 0.81 23.56 0.31 100 58
AX1B |6-7 6 |Sp+ 33.73 046 |241 1.61 3.29 |6.47 0.34 26.63 0.59 24.39 0.07 100 108
AX1B |6-7 7 Sp+Qz + 63.69 0.41 1.58 1.69 1.26 1.93 0.23 14.33 0.27 14.61 0.00 100 110
AX1B |6-8 1 |Qz 100.00 100 120
AX1B |6-8 2 Sp + 18.15 2.02 1.36 4.46 6.97 34.43 0.71 31.71 0.19 100 79
AX1B |6-8 3 |Sp+ 26.77 4.77 1.76 7.84 9.98 31.21 17.66 100 18
AX1B |6-8 4 |Sp+ 23.22 4.19 2.33 6.34 9.30 31.13 1.24 22.24 100 27
AX1B |6-8 5 |Sp+ 21.56 1.89 1.73 552 |7.25 31.38 0.67 29.66 0.34 100 70
AX1B |6-8 6 |Sp+ 26.20 2.80 1.88 461 |7.40 0.45 29.82 0.56 26.20 0.09 100 43
AX1B |6-8 7 Sp + 14.95 1.84 1.44 4.74 6.59 37.38 0.64 32.49 -0.06 100 47
AX1B |6-8 8 |Sp+ 14.74 1.53 1.33 8.99 13.41 35.75 24.25 100 31
AX1B |6-8 9 FeOhy + Qz 56.77 41.31 0.43 0.39 0.46 0.64 100 115
AX1B |7-4,6 1 Qz 100.00 100 120
AX1B |7-4,6 2 |Sp+ 25.12 2.29 1.64 3.70 |7.80 0.38 31.63 26.34 0.05 1.05 100 97
AX1B |7-4,6 3 |[Sp+Cal+ 16.97 2.02 1.48 3.20 (33.43 0.33 22.09 0.35 20.14 100 80
AX1B |7-4,6 4 |Sp+Cal+ 40.98 2.92 2.33 3.82 |10.82 0.48 20.83 0.39 17.16 0.28 100 73
AX1B |7-4,6 5 |Cal+ 2.82 95.12 0.92 1.14 100 60
AX1B |7-4,6 6 |Qz+Sp+ 74.19 0.93 0.89 1.97 |3.29 10.43 0.32 7.99 100 82
AX1B |7-4,6 7 Sp+Qz+ 44.51 2.27 1.94 3.65 8.76 22.05 16.82 100 58
AX1B |7-4,6 8 |Cal+ 2.62 95.42 1.03 0.93 100 60
AX1B |7-4,6 9 Sp+Qz+ 40.67 1.26 1.17 4.25 8.25 24.72 0.32 19.60 -0.23 100 78
AX1B |7-4,6 10 |Cal + 3.26 95.75 0.98 100 61
AX1B |7-4,6 11 |Qz + 96.88 0.31 0.39 151 0.91 100 97
AX1B |7-4,6 12 |Sp+Qz + 38.35 3.62 2.29 0.47 [3.13 |6.36 0.44 23.84 0.63 19.04 1.84 100 91
AX1B |7-4,6 13 |Sp+Qz + 72.83 0.69 0.56 1.01 241 11.47 0.26 10.78 100 108
AX1B |7-4,6 14 |Sp+Qz + 65.73 0.80 0.53 1.79 2.78 14.70 0.38 13.13 0.15 100 107
AX1B |7-4,6 15 |Sp+Qz + 43.32 1.63 0.86 3.36 |6.97 22.85 0.42 20.58 0.00 100 64
AX1B |7-4,6 16 |FeOhy + Qz + 43.62 52.37 0.48 0.46 0.87 0.50 |0.97 |0.73 100 109
AX1B |7-4,6 17 |Sp+Qz + 56.47 0.85 0.83 2.01 |3.61 18.38 0.41 17.08 0.36 100 69
AX1B |7-4,6 18 |Sp+Qz + 63.42 1.54 1.60 |2.31 16.02 0.43 14.68 100 88
AX1B |7-4,6 19 |Qz 100.00 100 120
AX1B |7-3,5,7 1 Qz 99.53 0.47 100 112
AX1B |7-3,5,7 2 |Qz 100.00 100 120
AX1B |7-3,5,7 3 |Sp+ 24.29 3.53 1.98 4.97 7.68 31.17 0.94 25.57 -0.13 100 64
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Table S6.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of selected sites and positions of sample AX1B.
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AX1B |7-3,5,7 4 |Sp+ 28.55 3.08 2.08 3.92 7.93 0.37 28.63 0.94 24.58 -0.08 100 65
AX1B |7-3,5,7 5 |FeOhy + 6.75 88.46 1.40 0.80 1.27 1.32 100 80
AX1B |7-3,5,7 6 |Cal+ 5.89 0.62 91.30 1.26 0.92 100 61
AX1B |7-3,5,7 7 |Qz+Cal 61.43 38.57 100 89
AX1B |7-3,5,7 8 |Qz+Cal+ 71.21 25.52 1.76 151 100 82
AX1B |7-3,5,7 9 Sp + 24.49 2.21 1.75 7.14 9.90 29.15 0.71 24.66 100 48
AX1B |7-3,5,7 10 |Sp+ 24.24 2.01 1.70 464 |7.79 28.14 0.57 23.58 7.33 100 64
AX1B |7-3,5,7 11 [Qz+Sp 95.47 0.30 0.68 2.36 1.18 100 107
AX1B |7-3,5,7 12 |Qz + Sp + Cal 87.66 8.69 2.09 1.56 100 97
AX1B |7-3,5,7 13 |Qz + Sp + Cal 59.40 38.09 1.33 1.18 100 83
AX1B |7-3,5,7 14 |Sp+Qz + 43.09 1.67 1.89 335 |(7.19 23.59 0.44 18.77 100 70
AX1B |7-3,5,7 15 [Sp+Qz + 95.41 2.01 0.66 1.92 100 85
AX1B |7-3,5,7 16 |Sp+Qz + 62.88 0.80 0.67 2.16 |3.12 15.82 0.36 14.18 100 90
AX1B |7-3,5,7 17 |Qz 100.00 100 116
AX1B |7-3,5,7 18 |Sp+Qz + 59.27 1.02 0.86 1.85 |3.18 17.77 0.28 15.87 -0.11 100 104
AX1B |7-3,5,7 19 |Qz+Sp+ 79.85 0.77 1.52 1.34 3.28 1.78 7.51 0.98 2.97 100 77
AX1B |7-3,5,7 20 |Cal +Sp 11.48 0.67 |84.79 2.04 1.03 100 61
AX1B |7-3,5,7 21 |Sp+ 25.86 3.04 2.24 426 |9.34 0.38 29.53 0.51 24.91 -0.07 100 76
AX1B |7-3,5,7 22 |Sp+ 32.75 3.99 3.48 3.96 10.45 0.44 24.88 0.57 19.48 100 65
AX1B |7-3,5,7 23 |Sp+Cal + 46.42 1.47 448 |0.63 |28.46 7.26 0.34 |1.92 6.83 2.18 100 74
AX1B |7-3,5,7 24 |Sp+Qz+ 59.76 1.02 5.74 2.39 1.27 241 12.84 0.27 1.14 11.32 -0.04 1.87 100 85
AX1B |7-3,5,7 25 |Qz 99.46 0.54 100 119
AX1B |7-3,5,7 26 |Sp+Qz+ 72.36 0.96 0.82 0.56 1.40 11.21 0.36 4.72 7.61 100 72
AX1B |8-4,5 1 |Qz 100.00 100 120
AX1B |8-4,5 2 Brt + Sp + 10.44 0.82 1.24 1.16 32.77 0.08 3.98 49.51 100 124
AX1B |8-4,5 3 |Sp+ 20.30 2.49 1.86 5.56 |8.06 0.34 31.43 0.57 21.55 7.86 100 74
AX1B |8-4,5 4 |Sp+ 24.20 2.53 1.80 7.03 |9.08 30.60 0.61 22.69 1.46 100 57
AX1B |9-3,4,7 1 Qz 100.00 100 121
AX1B |9-3,4,7 2 |Ap+Qz 33.65 31.96 0.81 27.95 0.97 4.66 100 115
AX1B |9-3,4,7 3 |Ap+Qz 28.42 35.16 0.80 29.63 0.99 5.00 100 113
AX1B |9-3,4,7 4 |Ap+Qz 60.84 17.93 15.30 1.77 3.64 0.53 100 109
AX1B |9-3,4,7 5 |Sp+Ap+ 33.78 2.27 1.13 3.01 7.29 4.31 27.62 0.75 19.84 100 31
AX1B |9-3,4,7 6 FeOhy + 25.97 72.01 0.61 1.41 100 91
AX1B |9-3,4,7 7 |Ap+Qz 27.25 35.60 0.84 30.71 1.02 4.58 100 115
AX1B |9-3,4,7 8 |Ap+Qz 33.54 33.07 0.62 26.69 1.11 4.97 100 112
AX1B |9-3,4,7 9 |Ap+Qz 33.05 33.27 0.66 27.55 1.01 4.47 100 116
AX1B |9-5 1 Qz 100.00 100 119
AX1B |9-5 2 |Sp+ 27.55 3.55 2.88 4.60 |9.49 28.22 0.62 23.21 -0.11 100 63
AX1B |9-5 3 |Sp+ 25.45 0.56 [3.36 2.54 5.16 |9.30 0.43 28.89 0.57 23.76 -0.01 100 72
AX1B |9-5 4 |Sp+Qz+ 74.62 1.87 1.54 2.06 4.14 7.90 0.34 7.52 100 99
AX1B |9-5 5 |FeOhy +Qz 69.66 29.28 0.35 0.20 0.51 100 122
AX1B |11-6 1 Sp + 21.43 2.60 1.71 3.77 6.65 0.44 31.44 0.52 26.12 0.80 4.52 100 96
AX1B |11-6 2 Qz 100.00 100 113
AX1B |11-6 3 |Cal+Qz 34.85 0.68 64.47 100 67
AX1B |11-6 4 |Cal+ 7.79 1.15 91.06 100 57
AX1B |11-6 5 |FeOhy + Qz + Cal 29.95 59.23 9.21 1.61 100 88
AX1B |11-6 6 FeOhy + Qz + Cal 22.25 1.14 65.81 0.48 9.47 0.85 100 83
AX1B |11-6 7 Qz 99.51 0.49 100 111
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Supplementary Material S7: SEM-BSE
Images and Electron Dispersive
Spectroscopy (EDS) mineral analyses
for sample AX1C (Zoom).



A 1

Figure S7.1: AX1 C thin section showing respective sites taken for mineral chemical analyses (EDS) via Scanning Electron
Microscope (SEM) (zooms in Supplementary Material S3).



1:Apatite
2:FeOhy +
3:FeOhy +
4:Calcite +
5:Calcite +
6:?Quartz +
7:Quartz
8:Quartz
9:Quartz

SEM HV: 20.0 kV WD: 17.00 mm s L] | MIRA3 TESCAN
View field: 517 ym Det: BSE 100 pm
SEM MAG: 765 x Date(m/d/y): 06/26/19 Saint Mary's University

Figure S7.2: AX1 C (SEM) site 2a (Table S14.1).

1:FeOhy +
2:Calcite

3:Calcite

4:Calcite +
5:Calcite +

6:Mix

7:Mix

8:Quartz + Calcite
9:Quartz + Calcite
10:FeOhy + Quartz
11:Quartz + Barite
12:Calcite +
13:Calcite +
14:Quartz

!i 15:Quartz

SEM HV: 20.0 kV WD: 17.00 mm MIRA3 TESCAN
View field: 277 ym Det: BSE 50 ym
SEM MAG: 1.43 kx Date(m/dly): 06/26/19 Saint Mary's University

Figure S7.3: AX1 C (SEM) site 3a (TableS14.1).



1:FeOhy +
2:FeOhy
3:Calcite
4:Calcite
5:Calcite +
6:Calcite
7:Calcite +
8:?Quartz +
9:Quartz
10:Quartz
11:Calcite +
12:Quartz

SEM HV: 20.0 kV WD: 17.00 mm [T TR I MIRA3 TESCAN
View field: 248 ym Det: BSE 50 pm
SEM MAG: 1.59 kx Date(m/dly): 06/26/19 Saint Mary's University

Figure S7.4: AX1 C (SEM) site 4a (Table S14.1).

1:FeOhy +
2:Calcite
3:FeOhy +
4:FeOhy + Quartz
5:Quartz + Calcite
6:Calcite
7:Calcite
8:Calcite
9:Quartz + Barite
10:Quartz
11:Quartz
12:Apatite
13:Quartz
14:Quartz + Apatite
15:Quartz
16:Quartz

SEM HV: 20.0 kV WD: 17.00 mm Jaul) [ sl Wil | MIRA3 TESCAN
View field: 364 ym Det: BSE 100 pm
SEM MAG: 1.09 kx Date(m/dly): 06/26/19 Saint Mary's University

Figure S7.5: AX1 C (SEM) site 5a (TableS14.1).



Table S7.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of AX1 C,

o 5 I ™ T = T T

= 23 2 8§ 8 3 228 388§ 8038 i

8 D? S " < (TR = = O > X o n O N m = SF
AX1C |2a | 1 Ap 54.68| 1.21 44.11 100 96
AX1C 2a | 2 | FeOhy +| 6.72 93.28 100 77
AX1C | 2a | 3 | FeOhy+ | 7.09 92.91 100 75
AX1C [2a | 4| Cal+ | 2587 74.13 100 66
AX1C 2a | 5| Cal+ | 25.04 74.96 100 66
AX1C |2a | 6| ?Qz+ | 66.65| 7.19 | 3.98 3.03/15.32| 1.46 1.28 1.09 100 27
AX1C |2a | 7 Qz 100.00 100 115
AX1C 2a | 8 Qz 100.00 100 117
AX1C |2a | 9 Qz 100.00 100 113
AX1C 3a | 1 | FeOhy +| 6.77 92.29| 0.93 100 75
AX1C 3a | 2 Cal 1.40 54.60 56 55
AX1C 3a | 3 Cal 2.14 53.86 56 56
AX1C |3a | 4| Cal+ | 16.56 83.44 100 61
AX1C |3a | 5| Cal+ | 16.27 83.73 100 60
AX1C |3a | 6 Mix 64.69 | 7.56 | 4.48 3.52|12.14 1.88 2.75 | 1.59 1.40 100 21
AX1C |3a | 7 Mix 63.05 | 8.75 | 3.62 4.0217.09 1.66 1.81 100 20
AX1C 3a | 8 | Qz+Cal 95.16 1.01 3.83 100 49
AX1C |3a | 9 | Qz +Cal| 88.40 1.83 9.77 100 21
AX1C | 3a | 10FeOhy + Q| 43.47 55.13 0.64 0.75 100 92
AX1C |3a | 11| Qz + Brt | 66.03 3.00 11.82 19.15 100 127
AX1C |3a |12| Cal+ | 10.08 89.92 100 58
AX1C 3a |13 Cal+ 8.46 91.54 100 59
AX1C | 3a |14 Qz 100.00 100 114
AX1C 3a |15 Qz 100.00 100 112
AX1C |4a | 1 | FeOhy +| 5.85 93.32 0.82 100 73
AX1C 4a | 2| FeOhy | 7.30 90.32) 1.19 1.19 100 73
AX1C |4a | 3 Cal 0.78 55.22 56 55
AX1C 4a | 4 Cal 1.05 54.95 56 55
AX1C |4a | 5 Cal + 8.07 91.93 100 58
AX1C |4a | 6 Cal 1.05 54.95 56 56
AX1C |4a | 7 Cal + 7.95 92.05 100 57
AX1C |4a | 8 ?Qz+ | 67.72 | 7.65 | 3.96 3.46 10.14| 1.61 | 1.73 2.05 | 1.67 100 34
AX1C |4a | 9 Qz 100.00 100 113
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Table S7.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of AX1 C,

o 5 I ™ T = T T

= 23 2 8§ 8 3 228 388§ 8038 i

8 D? S " < (TR = = O > X o n O N m = SF
AX1C | 4a |10 Qz 100.00 100 113
AX1C 4a |11] Cal+ | 11.31 88.69 100 60
AX1C |4a |12 Qz 100.00 100 109
AX1C 5a | 1| FeOhy+ | 6.01 91.63 1.72 0.65 100 74
AX1C |5a | 2 Cal 1.27 54.73 56 55
AX1C | 5a | 3 | FeOhy + | 10.00 86.90| 0.84 0.95 1.30 100 72
AX1C | 5a | 4 FeOhy + Q| 26.66 71.69] 0.97 0.68 100 | 84
AX1C |5a | 5| Qz+ Cal| 68.93 31.07 100 88
AX1C |5a | 6 Cal 2.75 53.25 56 56
AX1C |5a | 7 Cal 2.37 53.63 56 55
AX1C |5a | 8 Cal 2.15 53.85 56 52
AX1C |5a | 9| Qz+Brt| 88.80 4.45 6.75| 100 94
AX1C | 5a |10 Qz 100.00 100 113
AX1C |5a |11 Qz 100.00 100 113
AX1C | 5a |12 Ap 19.65 43.76| 1.16 33.67| 1.76 100 94
AX1C | 5a |13 Qz 99.29 0.71 100 114
AX1C |5a (14| Qz+ Ap | 54.61 24.46| 0.53 20.40 100 102
AX1C |5a |15 Qz 100.00 100 114
AX1C | 5a | 16 Qz 100.00 100 113
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Supplementary Material S8: SEM-BSE
Images and Electron Dispersive
Spectroscopy (EDS) mineral analyses for
sample AX2 (Zoom).



.4
Lt
Figure S8.1: AX2 thin section showing respective sites taken for mineral chemical analyses (EDS) via Scanning Electron
Microscope (SEM) (zooms in Supplementary Material S4).



1:Hole
2:Hole
3:Quartz +
4:Quartz +
5:Quartz

05

SEM HV: 20.0 kV WD: 17.00 mm J 1 J | MIRA3 TESCAN
View field: 340 ym Det: BSE 100 ym
SEM MAG: 1.16 kx Date(m/dly): 06/26/19 Saint Mary's University

Figure S8.1: AX 2 (SEM) Site 5, Position 3 from Supplementary

Material S4 (AX 2), (Table S8.1). Porosity (1-2) present in the quartz
host (5).

1:Quartz

2:Quartz + Apatite
3:Quartz + FeOhy
4:Quartz

5:Hole

6:Hole

7:Hole

8:Hole

9:Quartz + FeOhy

02

SEM HV: 20.0 kV WD: 17.00 mm JAl [ MIRA3 TESCAN
View field: 278 ym Det: BSE 50 ym
SEM MAG: 1.42 kx Date(m/dly): 06/26/19 Saint Mary's University

Figure S8.2: AX 2 (SEM) Site 5, Position 2 from Supplementary Material
S4 (AX 2), (Table S8.1). Blebs of goethite (3,9) and apatite (2) in quartz
(1). Some porosity (5-7).



Table S8.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of selected sites and positions of sample AX 2 .

e ggfiy | 3 s 8 8 2 % 2 8 §/§8 8§ 8 o g B OEF
AX 2 5-3 1 Hole 65.74 |1.10 |9.12 |3.64 |4.59 [8.44 |2.80 |1.40 2.33 |0.84 100 43
AX2 |5-3 2 Hole 88.79 2.53 7.43 0.68 0.56 100 69
AX 2 5-3 3 Qz + 97.54 1.81 0.27 0.38 100 184
AX 2 5-3 4 Qz + 91.95 0.39 7.66 100 141
AX2 |5-3 5 Qz 100.00 100 161
AX 2 5-2 1 Qz 100.00 100 159
AX 2 5-2 2 Qz+Ap 58.55 23.15 |0.56 17.74 100 144
AX 2 5-2 3 Qz + FeOhy |64.39 35.16 0.45 100 141
AX 2 5-2 4 Qz 100.00 100 162
AX 2 5-2 5 Hole 54.22 10.97 |16.21 |3.28 |13.14 |1.32 |0.86 100 70
AX 2 5-2 6 Hole 88.65 2.46 4.83 0.70 2.25 |0.91 |0.20 | 100 69
AX 2 5-2 7 Hole 66.34 725 |297 |3.10 |8.39 1.47 6.11 |4.36 100 25
AX 2 5-2 8 Hole 88.00 [1.12 2.82 6.93 1.12 100 40
AX 2 5-2 9 Qz + FeOhy |82.29 17.17 0.54 100 151
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Supplementary Material S9: SEM-BSE
Images and Electron Dispersive
Spectroscopy (EDS) mineral analyses for
sample AX3 (Zoom).



Figure S9.1: AX3 thin section showing respective sites taken for mineral chemical analyses (EDS) via Scanning Electron
Microscope (SEM) (zooms in Supplementary Material S5).



1:Quartz
2:Apatite + Quartz
3:Apatite + Quartz
4:Apatite + Quartz
5:Pyrite + Quartz
6:Quartz + Feohy
7:Mix

8:Hole

9:Hole

10:TiO, + Quartz
11:Quartz + Feohy
12:Quartz

SEM HV: 20.0 kV WD: 17.00 mm MIRA3 TESCAN
View field: 298 ym Det: BSE
SEM MAG: 1.33 kx Date(m/dly): 06/26/19 Saint Mary's University

Figure S9.2: AX 3 (SEM) Site 3, Position 3 from Supplementary
Material S5 (AX 3), (Table S9.1).

1:Pyrite

2:Quartz

3:Apatite
4:Apatite + Quartz
5:Pyrite + Quartz
6:Pyrite + Quartz
7:Pyrite + Quartz
8:Quartz + Feohy
9:Quartz
10:Apatite
11:Pyrrhotite +
Quartz

12:Pyrite + Quartz
13:Pyrite + Quartz
| 14:Pyrite + Quartz

o 15:Calcite

X 16:Pyrite + Quartz
g : 17:Calcite
SEM HV: 20.0 kV WD: 17.00 mm e LLESREERY 138:Quartz
View field: 416 ym Det: BSE 100 pm 19:Quartz
SEM MAG: 952 x  Date(m/dly): 06/26/19 Saint Mary's University 20:Quartz
Figure S9.3: AX 3 (SEM) Site 3, Position 6 from Supplementary 21:Quartz

Material S5 (AX 3), (Table S9.1).



1:Pyrite + Quartz +
2:Pyrite + Quartz
3:Calcite + Quartz
4:Calcite + Quartz
5:Calcite + Quartz
6:Calcite + Quartz
7:Calcite + Quartz
8:Pyrrhotite +
Quartz

9:Quartz
10:Quartz
11:Quartz

s 12:Calcite + Quartz

SEM HV: 20.0 kV WD: 17.00 mm (5 | l ‘ MIRA3 TESCAN
View field: 250 ym Det: BSE 50 ym
SEM MAG: 1.58 kx Date(m/dly): 06/26/19 Saint Mary's University

Figure S9.4: AX 3 (SEM) Site 4, Position 6 from Supplementary
Material S5 (AX 3), (Table S9.1).

1:Barite

2:Pyrite

3:Pyrite

4:Barite

5:Barite

6:Pyrite

7:Barite + Quartz
8:Barite + Quartz
9:Barite + Quartz
10:Pyrite

11:Pyrite

12:Barite

13:Barite + Quartz
14:Calcite + Quartz
15:Calcite
16:Quartz +
17:Quartz + Calcite

18:Pyrite
SEM HV: 20.0 kV WD: 17.00 mm | l | | MIRAS TESCAN e R AT T I Quartz
View field: 346 ym Det: BSE 100 pym

SEM MAG: 1.14 kx Date(m/dly): 06/26/19 Saint Mary's University

Figure S9.5: AX 3 (SEM) Site 14, Position 1-7 from Supplementary Material S5
(AX 3), (Table S9.1).



Table S9.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of selected sites and positions of sample AX 3.

2 + 5.8 s © o 0 5] — ==

2| 925523 2 518 2.9/¢2/%8 %8 8§ 8 ¢/ 8/c/8%8 ¢9/9]¢2/8]¢g/ 98| 8 =t

& ”Q = = x| 9 s (%) [ =z w = = o = 4 a %] o z O N T s 0 = = er
AX3 |3-3 1 |Qz 100.00 100 118
AX3 |3-3 2 |Ap+Qz 39.58 33.48 |0.72 26.22 100 103
AX3 |3-3 3 |[Ap+Qz 29.43 39.40 |0.78 30.39 100 105
AX3 |3-3 4 |Ap+Qz 66.56 17.77 |0.56 15.11 100 109
AX3 |3-3 5 |Py+Qz 18.59 23.72 |0.36 55.78 0.51 |1.04 100 184
AX3 |3-3 6 |Qz + Feohy 71.74 27.40 0.63 |0.23 100 118
AX3 |3-3 7 |Mix 80.11 [0.70 |[5.51 |5.46 2.79 0.47 0.60 1.54 2.81 100 86
AX3 |3-3 8 |Hole 59.47 3.66 13.77 7.04 |7.16 |0.96 7.94 100 49
AX3 |3-3 9 |Hole 57.93 7.79 7.37 4.53 22.38 100 7
AX3 |3-3 10 |TiO2 + Qz 47.27 |52.73 100 126
AX3 |3-3 11 |Qz + Feohy 71.42 28.58 100 108
AX3 |3-3 12 |Qz 100.00 100 116
AX3 |3-6 1 |Py 1.03 35.43 63.54 100 188
AX3 |3-6 2 |0z 100.00 100 | 116
AX3 |3-6 3 |Ap 45.93 |1.01 37.99 |3.40 4.73 6.93 100 106
AX3 |3-6 4 |Ap+Qz 33.90 34.66 [1.10 28.16 |2.17 100 108
AX3 |3-6 5 |[Py+Qz 28.71 27.95 40.64 1.18 |0.81 |0.71 100 167
AX3 |3-6 6 |Py+Qz 17.11 25.66 |0.44 54.87 0.60 |1.30 100 192
AX3 |3-6 7 |Py+Qz 19.00 24.02 56.98 100 202
AX3 |3-6 8 |Qz + Feohy 41.15 56.92 0.65 0.68 0.59 100 | 107
AX3 |3-6 9 |Qz 100.00 100 118
AX3 |3-6 10 |Ap 45.98 [1.06 38.44 |3.33 |0.33 4.42 6.44 100 109
AX3 |3-6 11 |Po + Qz 29.29 [1.77 48.11 |0.77 0.86 [0.55 17.02 0.77 10.85 100 115
AX3 |3-6 12 [Py + Qz 29.91 32.19 |0.35 0.39 33.24 1.79 [1.15 |0.99 100 150
AX3 |3-6 13 |Py + Qz 2.93 39.65 0.46 56.96 100 164
AX3 |3-6 14 |Py + Qz 32.16 22.08 44,58 0.40 |0.78 100 172
AX3 |3-6 15 |Cal 1.44 54.56 56 56
AX3 |3-6 16 [Py + Qz 11.76 27.30 58.28 1.01 |1.00 |0.65 100 | 189
AX3 |3-6 17 |Cal 1.15 0.63 |54.21 56 57
AX3 |3-6 18 |Qz 100.00 100 117
AX3 |3-6 19 |Qz 100.00 100 | 111
AX3 |3-6 20 |1Qz 100.00 100 109
AX3 |3-6 21 |Qz 98.20 0.45 0.95 |0.40 100 96
AX3 |4-6 1 |[Py+Qz+ 1.02 23.51 1.16 68.64 1.82 [1.76 |2.10 100 204
AX3 |4-6 2 |Py+Qz 6.91 21.98 65.75 2.62 (1.78 |0.95 100 213
AX3 |4-6 3 |[Cal+Qz 12.32 87.68 100 61
AX3 |4-6 4 |Cal+Qz 2.87 97.13 100 57
AX3 |4-6 5 |Cal+Qz 5.01 0.83 92.83 1.33 100 58
AX3 |4-6 6 |Cal+Qz 36.11 63.89 100 74
AX3 |4-6 7 |Cal+0Qz 19.75 0.86 |79.39 100 65
AX3 |4-6 8 |[Po+Qz 42.82 39.62 0.89 15.74 0.93 100 117
AX3 |4-6 9 |0z 100.00 100 | 116
AX3 |4-6 10 |Qz 100.00 100 117
AX3 |4-6 11 |Qz 100.00 100 117
AX3 |4-6 12 [Cal + Qz 70.03 29.97 100 92
AX3 |14 -1-7 1 |Brt 36.10 63.90 100 117
AX3 |14 -1-7 2 |Py 27.67 |0.60 2.11 69.63 100 230
AX3 |14 -1-7 3 |Py 28.44 |0.34 0.28 70.94 100 232
AX3 |14 -1-7 4 |Brt 36.37 63.63 100 117
AX3 |14 -1-7 5 |Brt 0.80 35.75 63.45 100 119
AX3 |14 -1-7 6 |Py 1.84 27.10 |0.34 1.77 68.95 100 221
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Table S9.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of selected sites and positions of sample AX 3.

L | 4, 5.8 5 I o 10 o = o

2| 925523 2 518 2.9/¢2/%8 %8 8§ 8 ¢/ 8/c/8%8 ¢9/9]¢2/8]¢g/ 98| 8 =t

3 ”Q = = x| 9 s (%) [ =z w = = o = 4 a %] o z O N T s 0 = = er
AX3 |14 -1-7 7 |Brt+Qz 1.48 0.65 35.23 62.64 100 117
AX3 |14 -1-7 8 |Brt+Qz 2.52 35.54 61.95 100 117
AX3 |14 -1-7 9 |Brt+Qz 2.73 5.90 |0.88 32.51 57.99 100 114
AX3 |14 - 1-7 10 |Py 0.74 27.01 |0.34 0.84 70.66 0.41 100 228
AX3 |14 -1-7 11 |Py 1.72 25.04 |0.31 0.71 69.48 1.07 [1.20 |0.47 100 228
AX3 |14 -1-7 12 |Brt 1.51 35.26 60.78 [2.45 100 119
AX3 |14 -1-7 13 |Brt + Qz 4.35 3.21 [2.08 |0.68 32.83 |1.36 55.48 100 95
AX3 |14 -1-7 14 |Cal + Qz 19.86 1.09 [79.05 100 67
AX3 |14 -1-7 15 |Cal 3.70 52.30 56 63
AX3 |14 -1-7 16 |Qz + 82.46 7.61 |0.41 2.80 5.66 1.06 100 120
AX3 |14 -1-7 17 |Qz + Cal 93.86 6.14 100 118
AX3 |14 -1-7 18 |Py 1.02 26.85 |0.33 5.53 66.27 100 205
AX3 |14 -1-7 19 |Znc + Qz 41.75 0.57 11.02 0.91 43.92 1.82 100 93
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Table S9.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of selected sites and positions of

Supplementary Material S10: Summary
table of all EDS analyses organized by
mineral type.
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Supplementary Table S10: All EDS analyses by mineral

]

2 5 ® o « o o _ 3
g2 g8 s 8| 8| se|el¢els| 8|88 «|o|8&|glele|e|8|c 8| 8|8|g|e|8 8|88z z]|c¢=
8 I8 é £ ) = g & s s S s 4 8 a S 3 3 N 2 N 2 £ 2 a3 T © 3 g 3 & k3 g

<

AXIC [ 1] 2a 6/7Qz + 66.65| 7.19 3.98| 303 1532 1.46 128 1.09| 100 27
AX1C 1 4a 8[?Qz + 67.72| 7.65| 3.§| 3.46] 10.14] 161 173 2.05| 167 100 34
AXIC [ 1| 1| 7|Wo+Qz 78.44 3.99| 1757 100 99
AXIC | 1| 1| 8 "Wo+Qz 77.49 2251 100 96
ARKZ [ 1| 5| 2[Ap 0.95| 2628 43.76] 761 141 100 121
AX1C 1| 2| 3[Ap 0.57| 48.6_1{ 0.96] 42.66| 121 4.62] 1.38 100 116
AXIC | 1| 2a 1[Ap 54.68 121 100 %6
AXIC | 1 5a 12[Ap 19.§| 4376 116 100 2
AX3 13-6 3[Ap | 2593 101 173 6.93| 100 106
AX3 13-6 10[Ap 45.98| 1.06] 0.33] 4.42 6.44] 100 109
SKda_ | 2| 10| 3|Ap 1.09| 100 102
SK5 2| 2| 22]Ap 0.50| 1.44] 100 103
SK5 2] 2] 26Ap o.ﬁl 16| 100 103
SK5 2| 2| 27|Ap 0.75] 1.38 100 101
SK5 2) B @‘Ap 046 100 68
SK5 2| 13| 22|Ap 1.02] 057] 054 100 67
SK5 2] 18] 3|Ap 0.96| 100 76
ARKZ | 1| 2| 7|Ap+ 0.82] T zﬁ 139 100 114
AX3 1 1] S5/Ap+ 0.24] 100 111
AX3 1] 2 7|Ap+ 0.38 1.38| 100 109
AX3 1 2 8lAp+ 0.39) 100 108
AX3 1 3 3/Ap+ 100 108
AX3 1 3 6lAp+ 0.28] 100 112
AX3 i 3 7[Ap+ 0.24] 100 123
AX3 1 6 1Ap+ 097 2.84] 0.24] 135 100 101
AX3 1 7| 4[Ap+ 133 133 0.19) 100 115
AX3 1 8 4[Ap + 3.g| 2.69 100 106
AX3 1 10| 3|Ap+ 069 061 100 99
SK5 2] 2| 24Ap+ 1.34] 100 100
SK5 2] 2| 25/Ap+ 100 100
AXIB | 1] 9| 3|Ap+Qz 100 111
AXIB | 1| 9| 4/Ap*Qz 100 118
AXIB [ 1] 9| 7]Ap*Qz 0.70 100 100
AXIB | 1|934| 2/Ap+Qz 100 115
AXIB | 1]934] 3|Ap+Qz 100 113
AXIB | 1|934) 4|Ap+Qz 053 100 109
AXIB | 1|934] 7|Ap+Qz 100 115
AXIB | 1|934) 8|Ap+Qz 100 112
AXIB | 1|934] 9|Ap+Qz 2755 101 447 100 116
AX3 13-3 2[Ap+Qz 100 103
AX3 13-3 3[Ap+Qz 100 105
AX3 13-3 4[Ap+Qz 100 109
AX3 13-6 A Ap+Qz 100 108
SK5 2 1| 2/Ap*Qz 100 103
SK5 2] 1] 4[Ap+Qz 115] 100 102
SK5 2| 2| ZEI Ap+Qz 100 92
SK5 2] 2| 28[Ap+Qz 201 100 99
ES 2| 4] 14[Ap*Qz 100 104
SK5 2] 6| 7[Ap+Qz 100 103
ES 2| 12| 11|Ap*Qz 100 29
SK5 2[ 14| 10/Ap+Qz 0.36] 100 100
SK5 2| 14| 21[Ap+Qz 0.48] 100 100
SK5 2] 14 32| Ap+Qz 0.78| 100 90
ES 2| 16| 10[Ap*Qz X X 100 90
SK5 2| 17| 14[Ap+Qz 2952 0.84] 100 95
ES 2| 18] 2|Ap*Qz &Tz—s‘ 0.78| 100 86
SK5 2] 18]  4[Ap+Qz 3955 0.74] 100 90
ES 2| 22| 25(Ap*Qz 100 95
ARKZ | 1| 3| 2[Ap+Qz+ 100 107
ARKZ [ 1| 3| 6|Ap+Qz+ 100 111
ARKZ | 1| 3| 7|Ap+Qz+ 131 100 108
ARKZ | 1| 6| 12|Ap+Qz+ 100 125
ARKZ | 1| 7| 5[Ap+Qz+ 100 115
ARKZ | 1| 7| 6|Ap+Qz+ 100 85
AX3 1 14 1Bt 6375 100 102
AX3 1 14 2Bt 460, 117, 247 183 427 53.67 100 107
AX3 1 14 3Bt 291 0.45| 0.10| 60.99 100 104
AX3 1 14 6Bt 0.72 63.02 100 103
AX3 1 15[ 1Bt 117, 0.00] 6238 100 103
AX3 i 15 2/Bnt 13.60) 55.78 100 104
AX3 114-1 1|8t 63.90 100 117
AX3 114-1]  4[Brt 6363 100 117
AX3 114-1] 5Bt 0.80] 63.45 100 119
AX3 1[14-1] 12[Brt 151 60.78 245 100 119
AX3 1 15  3[Bri+ 13.68| 0.64] 54.99 100 107
SKkda | 2[ 11| s|ert+cal 130] 064 1979 0.01] 50.62 100 98
SKda | 2| 11| 6|Bri+cCal 115] 10.17) 0.05] 55.26 100 113
Skda | 2[ 11| 7[Br+cCal 14.43 31 @l 35.69 100 94
SKda | 2| 5 5|Bri+cCal+Qz 266, 18.45 50.20 100 95
SKkda | 2[5 e|Br+cCal+Qz 6.65 2217 0.10| 4560 100 92
SKda | 2| 5 8|Bri+cCal+Qz 3.08] 8.97] 55.63 100 106
SK4a | 2[5 10[Brt+cCal+Qz 5.06| 5.12] 0.13] 57.04 100 112
SK4a | 2| 5 1i|Bri+cCal+Qz 6.70| 18.53 0.09] 47.34] 100 98
SKda | 2[ 5| 14/Br+cCal+Qz 8387 12.24) 0.05] 50.78 100 106
SKda | 2| 5| 15|Bri+cCal+Qz 251] 10.ﬁ 56.65 100 102
SKda | 2| 5| 16/Brt+Cal+Qz 2,07, 7.98| 55.49 100 106
SKda | 2| 5| 17|Bri+cCal+Qz 10.16 50.94 26.78 100 75
SKda | 2| 5| 18|Bri+Cal+Qz 250, 2416 4656 100 94
SKaa | 2] 5| 20/ BriFcCa+Qz 538 2235 0.11] 3388 100 76
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SKda | 2| 5| 2i|Br+cCal+Qz 218 36.58 5911 100 116
SKda 2| 5| 2—2| Brt+ Cal+ Qz 4.ﬁ| 0.89] 0.47] 31.04] 0.06 57.63 100 106
SK4a | 2[5 25/Bri+Cal+Qz 655 29.49 0.00] 52.90 100 106
SKda | 2| 5| 27|Bri+cCal+Qz 3.89| 30.16 52.58 100 98
SKda | 2| 5| 28/Bri+cCal+Qz 1.98] 25.49 26.04] 100 85
SKda | 2| 5| 29|Bri+cCal+Qz 2.60| 057] 28.49 52.77 100 99
SKda | 2| 5| 30|Bri+Cal+Qz 191 3414 58.01 100 106
SKda | 2| 9| 1i|Bri+cCal+Qz 317, 2211 4319 100 82
SKda | 2[ 11| 1o|Bri+Cal+Qz 6.06| 20.46 3714 100 84
SKda | 2| 11| 14|Bri+Cal+Qz 1.44] 33.99 57.84 100 116
SK5 2| 21| 5[BrivCal+Qz 180, 29.30 47.42 100 93
SK5 2| 21| 6|Bri+cCal+Qz 387 34.19 0.01] 58.27 100 104
SK5 2] 21 7[Bri+cCal+Qz 1111 26.62 2557 100 89
SK5 2| 21| 9|Bri+cCal+Qz 0.56] 26.01 4397 100 o1
SK5 2| 21 1i[Bri+Cal+Qz 29.83 50.84] 100 %6
SK5 2| 21 12|Bri+cCal+Qz 2365 44.89 100 85
SK5 2| 21 13[Bri+Cal+Qz 31.06 021 53.02 100 105
SK5 2| 21 15|Bri+cCal+Qz 32.33 55.09 100 101
SK5 2| 21| 16[Bri+Cal+Qz 3387 0.01 59.13 100 104
SK5 2| 21 19|Bri+Cal+Qz 2325 4338 100 81
SK5 2| 21| 20[Bri+Cal+Qz 2753 0.00] 2845 100 94
SK5 2| 21| 22|Bri+Cal+Qz 1144 22.17 100 76
SK5 2| 21 25[Bri+Cal+Qz 0.66| 19.55 0.01] 3237 100 81
SK5 2| 21 26|Bri+Cal+Qz 22.86| 38.63 100 86
SK5 2| 21| 27[Bri+Cal+Qz 0.70] 9.16| 18.40 100 72
SK5 2| 21 3i|Bri+cal+Qz 1352 0.04] 25.40 100 76
SK5 2] 22| 1[Bri+Cal+Qz 29.63 2885 100 o1
SK5 2| 22| 2[Bri+cal+Qz 29.21 0.09] 2885 100 85
SK5 2] 22| 3[Bri+cCal+Qz 2814 0.19] 29.78 100 79
SK5 2| 22| 4|Bri+cal+Qz 26.74 25.70 100 76
SK5 2| 22| 26[Bri+Cal+Qz 2363 0.32| 0.20| 2201 100 76

AX3 114-1] 7/Brn+Qz 3523 62.64 100 117

AX3 114-1 8/Bri+Qz 35.54| 61.95 100 117

AX3 1[14-1] 9[Brt+Qz 590/ 0.8 32 si‘ 57.99 100 114

AX3 1[14-1] 13/Bri+Qz 321 2.08] 0,68 32.83 1.36] 55.48 100 95

SK5 2] 20| 4[BritQz+ 0.91] 5.72 0.29] 2752 0.00| 4752 100 102

AXIB | 1| 8] 5[Bri+Sp+ 101 127 262|249 32.73 8.18 35.94] 100 112

AXIB | 1|845| 2Bi+Sp+ 0.82| 124 116 32.77 398 2951 100 124

ARKZ | 1| 1| s|ca 000 000 000 000 084 5425 000 000 000 000 000 _ 000 000 000 _ 0.00 0.00] 56 61

ARKZ | 1| 1| 9|ca 000 000 _ 000] 000  080] 5424 _ 000] 000 000 _ 000 000 _ 000 0.00] _ 000] _ 0.00 0.00 56 60

ARKZ | 1| 1| 11|ca 000 000 000 000 088 5383 _ 000 000 000 000 000 _ 000 000 000 _ 0.00 0.00] 56 61

ARKZ | 1| 1| 1z7/ca 000 000 _ 000] _ 000 101] 5439 000|000 000 _ 000] 000 _ 000 000 000 _ 0.00 0.00 56 60

ARKZ | 1| 1| 13/cal 000 000 000 000  096] 5414 000 000 000 _ 000 000 _ 0.00 000 000 _ 0.00 0.00] 56 60

ARKZ | 1| 1| 1s|cal 000 000 _ 000] _ 000 100] 5412 000|000 000 _ 000] 000 _ 000 000 _ 000] _ 0.00 0.00 56 58

ARKZ | 1| 4] 1ca 000 000 000 000 065 5435 000 000 000 _ 000 000 _ 000 000 000 _ 0.00 0.00] 56 57

ARKZ | 1| 4] 2ca 000 000 _ 000] 000 083 5434 _ 000] 000 000 _ 000 000 _ 000 000 000 _ 0.00 0.00 56 59

ARKZ | 1| 4] 3|ca 000 000 _ 000 _ 0.00 100] 5405 000 000 000 000 000 _ 000 000 000 _ 0.00 0.00 56 58

ARKZ [ 1| 8| 2|ca 000 000 000 000 096] 5012 000 000 000 000 000 _ 000 000 000[ _ 0.00 0.00] 56 58

ARKZ | 1| 8] 3ca 000 000 297 000 077 4988 000 _ 000] 000 000 _ 0.00] _ 000 000 000 _ 0.00 0.00 56 55

ARKZ | 1| 8| e|ca 000 000 185  0.00 113[ 5079 000 000 000 000 000 _ 000 000 000 0.0 0.00| 56 58

ARKZ | 1| 8| 1ijca 000 000 000 000 0.8 53.2& 000 000 000 000 000 000 000 000 _ 0.00 0.00] 56 54

AXIA 1] 2| 1ca 000 000 000 000 000 5527 000 000 000 0.0 0.00] 0.00] 0.00| 56 50

AXIA [ 1| 2| 3lca 000 000 000 000 044 5475 000 000 _ 000 _ 0.00] 0.00] 0.00] 0.00| 56 61

AXIA [ 1] 3] 9[ca 000 000 000 000 000 @1 000 000 000 000 0.00] 0.00] 0.00| 56 61

AXIA | 1| 4] s[ca 000 000 000 000 _ 041] 5452 000 000 _ 000 _ 0.00] 0.00] 0.00] 0.00 56 59

AXIA [ 1] 9] 2[ca 000 000 000 000 000 5487 000 000 000 _ 0.00] 0.00] 0.00] 0.00| 56 55

AXIA [ 1| 9] s[ca 000 000 000 000 _ 000] 5514  000] 000 _ 000 _ 0.00] 0.00] 0.00] 0.00 56 53

AXIA [ 1] 9] 1o[ca 000 000 000 000 000 5514 000 000 000 _ 0.00] 0.00] 0.00] 0.00| 56 57

AXIB | 1| 1| s[ca 000 000 000 000 5497 000 000 000 000 _ 0.00] _ 000 000 000 027 000 0.00 56 50

AX1B [ 1] 2| 7|ca 000 000 000 000 5509 000 000 000 000 000 000 000 000 000 000 0.00 56 51

AXIB | 1| 3| 4ca 000 000 000 000 5529 000 000 000 000 _ 0.00] _ 000 000 000|000 000 0.00 56 52

AX1B_ [ 1| 3| s5[ca 000 000 000 044 5447 000 000 000 000 000 _ 0.00 000 000 000 000 0.00 56 52

AXIB | 1| 7] 4ca 000 000 000 080 5385 000 000 000 000 _ 000 _ 000 000 000 017 000 0.00 56 55

AXIC [ 1] 1| e[ca 000 000 000 049 5441 000 000 000 000 000 _ 0.00 000 000 0.00 0.00] 56 58

AXIC | 1| 3a 2[Cal 000 000 000 000 5460 000 _ 000 000 _ 000 _ 0.00] 0.00] 000 0.00 56 55

AXIC | 1] 3a 3[Cal 000 000 000 000 538 000 000 000 000 _ 0.0 0.00[ 000 0.00 56 56

AXIC | 1| 4a 3[Cal 000 000 000 000 5522] 000 000 000 000 _ 0.00] 0.00] 000 0.00 56 55

AXIC | 1] 4a a|cal 000 000 000 000 5495 000 000 000 000 _ 0.00] 0.00[ 000 0.00 56 55

AXIC | 1 4a 6[Cal 000 000 000 000 5495 000 000 000 000 _ 0.00] 0.00] 000 0.00 56 56

AXIC | 1] 5a 2[cal 000 000 000  0.00 000 000 000 000 000 0.00[ 000 0.00 56 55

AXIC | 1] 5a 6[Cal 0.00 000 _ 0.00] _ 0.00 0.00] 000 000 000 _ 000 0.00] 000 0.00 56 56

AXIC [ 1] 5a 7[ca 000 000 000  0.00 000 000 000 000 _ 000 0.00[ 000 0.00 56 55

AXIC | 1] 5a 8[Cal 000 000 _ 0.00] _ 0.00 0.00] 000 000 000 _ 000 0.00] 000 0.00 56 52

AX2 1 2 s/ca 000 000 000 0. OHI 0.78| 000 000 000 000 0.00] 0.00] 0.00 56 59

AX2 1 3 3/ca 000 000 _ 000] 000 067 0.00] 000 _ 0.00] 000 0.00] 0.00] 0.00 56 57

AX2 1 4 3[ca 000 000 000 000 000 5468 000 000 000 _ 0.0 0.00] 0.00| 0.00 56 59

AX3 1 1 3/ca 000 000 _ 000] 000 065 5453 _ 000] 000 000 _ 000 000 _ 0.00 0.00] 000 0.00] 000 _ 0.00 0.00| 0.00 0.00] 000 56 57

AX3 1 1] ajca 099 000 000 000 000 060 5441 000 000 000 000 000 000 000 000 000 000 000 0.00| 0.00 000 000 56 59

AX3 1 4 a/ca 091 000 000 _ 000] 000 069 5440  000] 000 000 _ 000 000 _ 0.00 0.00] 000 0.00] 000 _ 0.00 0.00| 0.00 0.00] 000 56 58

AX3 13-6 | 15/Cal 144 000 000 000 000 000 5456] 000 000 000 _ 0.00 0.00] 000 000 000 000 000 000[  0.00 0. oﬂ 56 56

AX3 13-6 1l| Cal 115 000  000] 000  000] 063 5421 000 000 _ 0.00] _ 0.00 0.00] 0.00] 000|000 000 0.00]  000] _ 0.00 0.00] 56 57

AX3 1[14-1] 15/cal 370 000 000 000 000 000 5230 000 000 000 _ 0.00 0.00] 000 000 000 000 000 000[  0.00 0.00| 56 63

Skda | 2| 1] 5/ca 090 000 _ 000] 000 000 000 5510 000 000 _ 0.00] 000 _ 000 _ 0.00] 0.00] 0.00 0.00 0.00 0.00] _ 0.00] _ 0.00 56 57

Skdaa | 2[ 2] s/ca 000 000 000 000 000 066 5534 000 000 000 000 000 _ 0.0 0.00] 0.00 0.00 0.00 000 000[ _ 0.00 56 57

Skda | 2| 2| 7|cal 090 000 _ 000] 000 000 000 5510 000 000 _ 0.00] 000 _ 000 _ 0.00] 0.00] 0.00 0.00 0.00 0.00] _ 0.00] _ 0.00 56 58

Skda | 2[4 ajca 096 000 000 000 0 OHI 057 5447] 000 000 000 000 000 _ 0.00] 0.00] 0.00 0.00 0.00 000 000[  0.00 56 55

Skda | 2| 4 o9/ca 0.86] 000  000] 000 000 045 5469 000 000 _ 000 000 _ 000 _ 0.00] 0.00] 0.00 0.00 0.00 0.00] _ 0.00] _ 0.00 56 57

Skda | 2[ 4] 11jca 101 000 000 000 000  000] 5499 000 000 000 000 000 _ 000 0.00] 0.00 0.00 0.00 000 000[  0.00 56 56

SKda | 2] 4] 12cdl 104 000 000 000 000 044 5452 000 _000] 000 _ 000] 000 _ 000 0.00] 0.00 0.00 0.00 0.00] 000|000 56 55
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Skda | 2| 4] 13/cal 085 000 000 000 000 000 5515 000 000 _ 000 000 000 _ 0.00] 0.00] 0.00 0.00 0.00 0.00] _ 000] _ 0.00 56 55

Skda | 2| 5| 1z/cal 088 000 _ 000] 000 000 000 5512] _ 0.00] 000 _ 0.00] _ 0.00 _ 000 _ 0.00] 0.00] 0.00 0.00 0.00 0.00] _ 0.00] _ 0.00 56 57

Skda | 2| 5| 23/cal 093 000 000 000 000 000 5507 000 000 _ 000 000 _ 000 _ 0.00] 0.00] 0.00 0.00 0.00 000 _ 000] _ 0.00 56 57

Skda | 2| 5| 37/cal 001 000 _ 000] 000 000 041 5467 000 000 _ 0.00] 000 _ 000 _ 0.00] 0.00] 0.00 0.00 0.00 0.00] _ 0.00] _ 0.00 56 55

SKkda | 2| 5] 4o/cal 000 000 000 000 000 039 5561 000 000 _ 000 000 000 _ 0.00] 0.00] 0.00 0.00 0.00 000 000] _ 0.00 56 58

Skda | 2| 6| 1jca 000 000 _ 000] 000 000 053 5547] 000 000 _ 0.00] 000 _ 000 _ 0.00] 0.00] 0.00 0.00 0.00 0.00] _ 0.00] _ 0.00 56 52

Skda | 2| 6] 5/ca 109 000 000 000 000 000 5491 000 000 _ 000 000 000 _ 0.00] 0.00] 0.00 0.00 0.00 000 _ 000] _ 0.00 56 57

Skda | 2| 7| 1s5/cal 004 000 _ 000] 000 000 039 5467 000 000 _ 0.00] 000 _ 000 _ 0.00] 0.00] 0.00 0.00 0.00 0.00] _ 0.00] _ 0.00 56 57

Skda_ |2 8 2/ca 098 000 000 000 000 000 5502 000 000 _ 000 000 _ 000 _ 0.00] 0.00] 0.00 0.00 0.00 000 000] _ 0.00 56 55

Skda | 2| 9| 1jca 098 000 000 000 000 048 5454 000 000 000 000 000 _ 000 0.00] 0.00 0.00 0.00 0.00] _ 0.00] _ 0.00 56 50

SKkda | 2| 10| 2/cal 090 000 000 000 _ 000 0.0 55.&‘ 000 000 000 000 000 000 0.00] 0.00 0.00 0.00 0.00] _ 000] _ 0.00 56 55

Skda | 2| 10| 5/cal 092 000 _ 000] 000 000 057 5450 000 000 _ 0.00] 000 _ 000 _ 0.00] 0.00] 0.00 0.00 0.00 0.00] _ 0.00] _ 0.00 56 57

Skda |2 11| 2/ca 000 000 000 000 000 085 5515 000 000 _ 000 000 000 _ 0.00] 0.00] 0.00 0.00 0.00 000 000] _ 0.00 56 57

Skda | 2| 11| 3/ca T16] 000 _ 000] 000  000| _ 0.77] 5404 _ 000 000 _ 000] 000 _ 000 _ 0.00] 0.00] 0.02 0.00 0.00 0.00] _ 0.00] _ 0.00 56 57

Skda | 2| 11| 4/ca 000 000 000 000 000 000 5600 000 000 _ 000 000 000 _ 0.00] 0.00] 0.00 0.00 0.00 0.00] _ 000] _ 0.00 56 59

SK5 2| 4 22/cal 12| 100 54

SK5 2] 4] 23[cal 152 100 54

SK5 2| 4 29/cal 1.83] 100 55

SK5 2] 5| 4lca 1.86| 0.87, 100 53

SK5 2 7 2lca 15| 100 50

SK5 2 7 4lca 181 100 51

SK5 2] 7 elca 000 000 _ 000] 0.0 _ 000 000 000|000 000 _ 000] 000 _ 000 _ 0.00] 0.00] 000 0.00] 0.0 0.00 0.00]  000] 000 000 56 51

SK5 2] 7] 17[cal 161 100 55

SK5 2] 7| 23|ca 000 000 _ 000] 0.0 _ 000 0.00] 000|000 000 _ 000] 000 _ 000 _ 0.00] 0.00 000 0.00] 000 0.00 0.00]  000] 000 000 56 53

SK5 2] 8 slca 000 000 000 000 000 000 000 000 000 _ 000 000 000 _ 0.00] 000 000 0.00] 000 0.00 000  000] 000 000 56 54

SK5 2] 8 1oca 000 000 _ 000] 0.0 _ 000 0.00] 000|000 000 _ 000] 000 _ 000 _ 0.00] 0.00 000 0.00] 000 0.00 0.00] _ 000] 000 000 56 56

SK5 2] 8 12/cal 000 000 000 000 000 000 000 000 000 _ 000 000 000 _ 0.00] 0.00[ 000 0.00] 000 0.00 000  000] 000 000 56 56

SK5 2] 8 19/ca 000 000 _ 000] 0.0 _ 000 0.00] 000|000 000 _ 000] 000 _ 000 _ 0.00] 0.00 000 0.00] 000 0.00 0.00] _ 000] 000 000 56 55

SK5 2 o 4[ca 000 000 000 000 _ 000 000 000 000 000 _ 000 000 000 _ 0.00] 0.00[ 000 0.00] 000 0.00 000  000] 000 000 56 53

SK5 2 9 6lca 000 000 _ 000] 0.0 _ 000 0.00] 000|000 000 _ 000] 000 _ 000 _ 0.00] 0.00 000 0.00] 000 0.00 0.00] _ 000] 000 000 56 53

SK5 2 EEEE 162 100 a4

SK5 2] 10| 3lca 000 000 _ 000] 0.0 _ 000 0.00] 000|000 000 _ 000] 000 _ 000 _ 0.00] 0.00 000 0.00] 000 0.00 0.00] _ 000] 000 000 56 52

SK5 2] 10| 4[cal 000 000 000 000 _ 000 000 000 000 000 _ 000 000 000 _ 0.00] 0.00[ 000 0.00] 000 0.00 000  000] 000 000 56 52

SK5 2] 10| s[cal 0.94] 100 54

SK5 2] 10| o[cal 2.08] 192| 100 56

SK5 2| 10 13[Ca 2.05| 100 55

SK5 2] 10| 17[cal 172 100 53

SK5 2| 11| 8lca 1.(%| 129 100 54

SK5 2] 11 o[cal 1.09| T q 100 55

SK5 2| 11 1ijcal 1..rE| 108 100 56

SK5 2] 11 14[cal z.gl 0.65] 100 54

SK5 2| 11 1e|cal 1.09| 124 100 53

SK5 2] 12| s5[cal 1.80] 171 100 51

SK5 2| 12| 6lca 000 000 _ 000] 000 _ 000 _ 0.00 000 000|000 000 _ 000] 000 _ 000 _ 0.00] 0.00] 000 0.00] 000 0.00 0.00] 000|000 000 56 50

SK5 2] 12| 7[cal 000 000 _ 000 000 _ 000 _ 0.00 000 000 000 000 _ 000 000 000 _ 0.00] 0.00[ 000 0.00] 000 0.00 000  000] 000 000 56 52

SK5 2] 13| 1lca 000 000 _ 000] 000 _ 000 _ 0.00 0.00] 000|000 000 _ 000] 000 _ 000 _ 0.00] 0.00 000 0.00] 000 0.00 0.00] _ 000] 000 000 56 50

SK5 2] 13| 1o[cal 1.70| 2.77 100 53

SK5 2 13 1;| Cal 178 096 0.76 100 55

SK5 2[ 13| 30/ca 000 000 _ 000 000 _ 000 _ 0.00 000 000 000 000 _ 000 000 000 _ 0.00] 000 000 0.00] 000 0.00 0.00] _ 000] 000 000 56 52

SK5 2| 14 4lca 171] 100 51

SK5 2] 14| 28[cCal 062 000 000 000 000 _ 0.00 000 000 000 000 _ 000 000 000 _ 0.00] 000 000 0.00] 000 0.00 0.00]  000] 000 000 56 52

SK5 2| 17| 1o[cal a 131 100 52

SK5 2] 17| 12[cal 92 116 100 53

SK5 2[ 20 s[cal 000 000 000 000 000 061 000 000 000 000 000 000 000 _ 0.00] 000 000 000 000 0.00 000 000 000[ 000 56 55

SK5 2] 20| 12|cal 175] 100 55

SK5 2| 22 s/ca 000/ 000 000 000 000 _ 0.00] 000 000 000 000 000 000 000 _ 0.00] 000 000 000 000 0.00 000 000 000 000 56 56

SK5 2] 22| 7[cal 000 000 _ 000 000 _ 000 054 000 000 000 000 _ 000 000 000 _ 0.00] 000 000 0.00] 000 0.00 0.00]  000] 000 000 56 55

SK5 2| 22| 1i|ca 112] 0.70] 100 57

AXIA | 1| 1| 1o[cal+ 292 0.72] 100 60

AXIA | 1| 4| 4ca+ 2.04] 100 57

AXIA | 1| 5| s5[cal+ 2.98) 192| 0.94] 100 57

AXIA [ 1] 9| s8lca+ 419 0,67 100 52

AXIA [ 1| 9| 9ca+ 260, 0.84] 100 55

AXiB | 1| 1| 4ca+ 2.16| 100 52

AXIB | 1| 1| e|ca+ 242 0.69] 100 52

AXIB_ | 1] 3| 6lca~ 7.6, 053 100 55

AXIB | 1| 3| 7|ca+ 2.09| 100 54

AXiB | 1| 4| 4ca+ z.s‘sl 100 55

AXIB | 1| 4| s5[cal+ 2.95| 100 53

AXiB | 1| 5| 1ca+ 7.53| 0.46 100 57

AXIB | 1| 5| 2cal+ 2.06| 0.62| 113 197] 197 100 58

AXIB_ |1 6| 3lca+ 275, 0.71 100 57

AXIB | 1| 11| 4[cal+ 762‘ 0.65] 100 62

AXIC | 1| 1| 2ca+ 592 168| 112 0.49| 100 61

AXIC | 1| 1| 3cal+ 2.95] 100 58

AXIC [ 1] 3] s[ca+ 241 100 58

AXIC | 1| 3| 7|ca+ 2.07] 100 57

AXIC | 1| 4] 3ca+ 247 100 58

AXIC | 1| 4| 4[cal+ 1011 0.60] 100 63

AXIC | 1| 4] sca+ 160, 073 0.84 100 57

AXIC | 1| 5| 2ca+ 5.10| 104 100 60

AXIC [ 1] 5 e[Cal+ 2.53] 100 57

AXIC | 1| 5| 7|ca+ 411, 1.06 100 58

AXIC | 1| 6| 1iijca+ 150 100 61

AXIC | 1| 7| 1ca+ 1.78] 0.93] § 100 60

AXIC |1 7] 3[ca+ 3.66] 068 9567, 100 61

AXIC | 1| 2a 4| Cal+ 25.87 74.13 100 66

AXIC | 1| 2a 5[Cal + 25.04] 74.96] 100 66

AXIC | 1] 3a A Cal+ 16.56] 83.44] 100 61
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AXIC | 1| 3a 5[Cal+ 83.73 100 60
AXIC [ 1] 3a 12[Cal + 89.92| 100 58
AXIC | 1| 3a 13[Cal + 9154 100 59
AXIC | 1| 4a 5[Cal+ 91.49‘3‘ 100 58
AXIC | 1| 4a 7[Cal+ 92.05 100 57
AXIC | 1| 4a 1i[Cal+ 88.69 100 60
AX3 1] 4] 3[cal+ 3.77 0.88] 167 76.73 128 100 65
AXIB | 1|7-46| 5|ca+ 95.12 0.92] 114 100 60
AXIB | 1[7-46| 8|cCal+ 95.42 103 0.93] 100 60
AX1B 1[7-46] 10[Cal+ 95.75] 0.98 100 61
AXIB | 1[735] 6|cal+ 91.30 126 0.92 100 61
AXIB | 1|116 4| Cal+ 91.06 100 57
SKkda_ |2 1] 2[ca+ 0.79] QG.E{ 100 57
Skda | 2| 1] 3lca+ 100 58
SKda_ |2 1] 4lca+ 0.65] 100 59
Skda | 2| 1] 6|ca+ 068 94.22| 100 60
SKda_ | 2 1] 1o|cal+ 105 X 100 60
Skda | 2| 2| 2|ca+ 0.88] E 100 57
SKda_ | 2 2| s8|ca+ 97.22 100 59
Skda | 2| 3| 3|ca+ 97.40 100 57
SKda_ | 2| 3 @I Cal + gvl‘ 100 57
SKda | 2| 5| 26ca+ 067 9526 100 57
SKkda | 2] 7| 2|ca+ 97.93 100 55
Skaa | 2| 7 3|ca+ 97.61 100 56
SKda |2 7| 7|ca+ 058 1433 073 6159 100 69
SKkda | 2| 7 8|ca+ 000 061 _ 887] 0.0 065 5484 000 000 000 0.00] _ 0.00 0.00] 0.00 0.00 0.00 0.00 0.00[ 000[ 000 100 76
SK4a_ | 2| 7| o[Cal+ 97.79] 100 57
SKda | 2[ 7| 1i|car 17.00 u.# 2831 100 74
SKkda | 2] 7] 13| Cal+ 093 27.64 095 6358 100 61
SKda | 2| 7| 18|cal+ 102| 93.16] 100 60
SKkda_ | 2| 8 o|ca+ 97.56 100 58
SKkda | 2| 9 6|ca+ 117] 95.78 100 55
SKda | 2| 10| 6|cCal+ 9395 100 61
SK5 2| 16 9[Cal+ 083 87.01 100 58
SKda | 2| 5| 3i|cal+Br+Qz 0.88| 063 59.86] 058 9.86| 16.79 100 65
SKda | 2| 11 8|Ca+Bri+Qz 75.@1 6.70| 14.07 100 65
SKda | 2| 11 o|cal+Bri+Qz 8483 3.83] 882 100 63
SKda | 2| 12| 2|ca+Cal+ 068 2721 0.64] 100 86
SK5 2] 8| 14|Cal+Feohy+Qz 127]  50.46] 100 64
SK5 2| 12| 9|Cal+Feohy+Qz 107| 74.81] 100 56
SK5 2| 17| 5|Cal+Feohy+Qz 5113 100 59
SK5 2] 8| 2|Cal+Feohy+Qz+ 139]  48.89) 100 58
SK5 2] 2| 5[Cal+Gth+ 166]  45.49) 100 68
SK5 2| 2| 9[Cal+Gth+ 148 30.48| 100 70
SK5 2] 17| 13[Cal+Gth+ 100 67
ARKZ | 1| 1| 1ojca+Qz 191 100 62
ARKZ | 1| 4] 8|ca+Qz 0.68| 125 100 71
ARKZ | 1] 7| 2[Ca+Qz 0.55] 1.05) X 100 76
ARKZ | 1| 7| 3jca+Qz 1.0;’j 100 75
ARK2 1] 7| 9/Cal+Qz 3.70} 0.54] 0.40] 100 71
ARKZ | 1| 7| 1o0|ca+Qz 0.49| X 100 84
ARK2 | 1 7| 12[Cal+Qz 083 1.5 0.62] A 0.33] 100 69
ARKZ | 1| 8] 4[ca+Qz 057 164 100 63
ARKZ | 1| 8] 7|ca+Qz 159 100 61
ARKZ | 1| 8| 12/ca+Qz 111 130, 2.73] 0.38] 100 58
AXIA [ 1] 1| 5[Ca+Qz 146 100 59
AXIA [ 1| 1| 9|ca+Qz 182 1.06| 100 65
AXIA | 1| 2| 4ca+Qz 0.72] 100 71
AXIA [ 1| 2| 5[ca+Qz 0.64] 100 62
AXIA [ 1] 3| 8[Ca+Qz 100 62
AXIA | 1| 4] 2[ca+Qz 100 73
AXIA | 1| 4| 1ijca+Qz 100 83
AXIA [ 1| 5| 6|ca+Qz 100 61
AXIA | 1| 6| 2/ca+Qz 100 65
AXIA [ 1| 6| 3jca+Qz 100 63
AXIA | 1| 6| 4/ca+Qz 100 66
AXIA [ 1| 6| 5[ca+Qz 100 68
AXIA | 1 6| 6| Cal + Qz 0.88| 100 57
AXIA [ 1| 9| 3jca+Qz 189 111 100 55
AXiB | 1| 1| 7|ca+Qz 0.68| 0.45 100 56
AXIB | 1| 1| 1o|ca+Qz _‘ 0.24 100 59
AX1B_ [ 1] 1| 1iCal+Qz 0.65] 100 58
AXIB | 1| 6| 2/ca+Qz 0.92] 1.05 100 65
AX1B_ [ 1] 10| 3[Cal+Qz 100 71
AXIB | 1| 10| 4[ca+Qz 0.66| 100 62
AX1B_ [ 1] 10| 5[Cal+Qz 100 75
AXIB | 1| 11| 3|ca+Qz 0.70] 0.78 100 78
AX1B [ 1] 11| 7|Cal+Qz 100 73
AXIC | 1| 1| 4[ca+Qz 100 69
AXIC [ 1] 2| 4[Ca+Qz 100 65
AXIC | 1| 3] 3ca+Qz 100 66
AXIC | 1| 4] 8lca+Qz 100 80
AXIC | 1| 6| 13|ca+Qz 100 75
AX2 1 1] 1jca+Qz 0.64] 100 67
AX2 1 1] 2/ca+Qz 100 80
AX2 1 1] s[ca+Qz 0.76| 100 70
AX2 1 1] 6|ca+Qz 0.51] 100 80
AX2 1 2 2[ca+Qz 100 62
AX2 T 2] 6ca+Qz 0.74] 100 59

Page 4 of




Supplementary Table S10: All EDS analyses by mineral

2 |z .| 3 FO R [ 3 E
AR i sl 8| 8|s!l¢elels|8!/slsls|.|s|8|g|e|e |8 ||| s|8|g|c|8 /8|8 s|s|z]|°¢
HE ] £ 2 e g g 5 2 3 S g g 3 g 8 z 3| A 3| 8 2| 8] | 8| & S| 8| 5| g8 e | 3
AX2 1 3 4ca+Qz z
AX2 1 3 s5|ca+Qz o0 =
AX2 1 3| 6[Cal+Qz 1.03| 151 1 =
AX2 1 4 4/ca+Qz 0.78] o0 =
AX2 1 4 s5/ca+Qz 1o =
AX2 1 2 7|Cal+Qz o =
AX3 1 1] 2/ca+Qz 251 343 081 0.82] 1o %
AX3 1 1 7| Cal +Qz = =
AX3 1 2 1jca+Qz o0 =
AX3 1 2| 3ca+Qz o0 =
AX3 1 2 4ca+Qz 1o o
AX3 1 4 s|ca+Qz o0 o
AX3 1 4 7/ca+Qz o0 =
AX3 i 11 4Ca+Qz o =
AX3 1 11| 5/ca+Qz 1o &
AX3 1 11| 6|ca+Qz 066 049 o0 T
AX3 1 11| 7|ca+Qz 1o =
AX3 1 11 9[Cal+Qz 0.76 0.63 i =
AX3 1 12 2/ca+Qz 297 0.74 0.79) o0 =
AX3 1 12| 3|ca+Qz o0 o
AX3 1 12 5|ca+Qz 1o o
AX3 1 12| s|ca+Qz o0 =
AX3 1 12 8|ca+Qz 1o =
AX3 1 13| 3|Cal +Qz - =
AX3 1 13 5|ca+Qz 1o o
AX3 1 13| 6|Cal + Qz - =
AX3 1 14 4[ca+Qz 068 063 1o =
AX3 1 14 5|Cal +Qz 1.59 1.08 1.06 0.86 1 E
AX3 1 14 7|ca+Qz 1o =
AX3 1 15 4/Cal+Qz 1 =
AXIB | 1[116 3[Ca+Qz 1o &
AX3 1/4-6 3|Cal +Qz - =
AX3 14-6 A[Ca+Qz 1o &
AX3 14-86 5/Cal +Qz 0.83] 133 05 o
AX3 14-6 6[Cal+Qz 1o o
AX3 1/4-6 7| Cal +Qz - =
AX3 14-6 | 12Ca+Qz 1o o
AX3 1{14-1] 14| Cal +Qz 1 =
SKkda | 2| 3| 8|ca+Qz 1o o
SKaa 2| 3| 9|Cal +Qz 0.56 1 =
SKda | 2| 3| 14|ca+Qz 1o %
SKaa | 2| 3 19[ca+Qz - =z
SKda | 2 4] 1ca+Qz 100 &
SK4a 2| 4] 3|Cal +Qz 1 &
SKkda | 2| 4] 5|ca+Qz 1o %
SKaa 2| 4] 7| Cal +Qz 1 =
SKkda | 2| 4] 8|ca+Qz 1o =
SKaa | 2| 4] 10[Cal+Qz T 5
SKkda_ | 2| 5 7|ca+Qz 078 Lil 0.75] 1o =
SKaa | 2| 5| S|cal+Qz o8 -
SKkda | 2| 5| 13|ca+Qz 1o =
SKaa | 2| 5| 19[Ca+Qz - -
SKda | 2| 5| 24|ca+Qz 1o %
SKaa | 2| 5 3€| Cal+Qz 053] o0 &
SKkda | 2| 5| 3<5| Cal+Qz 0.89| 1o o
SKaa | 2| 5| 38|Cal+Qz o8 =
SKda | 2| 5| 39|ca+Qz 0.65  78.00 1o =
SK4a 2| 6| 2|Cal+Qz 0.77| 83.91] 10 =
SKkda | 2| 6 3|ca+Qz 84.45 o0 o
SKaa | 2| 6| 4 Ca+Qz 93.30] T =
SKkda |2 7| 6|ca+Qz 76.95 o0 o
SKaa | 2| 7| 9[Cal +Qz 0.56] 053] 76.21] T =
SKkda | 2| 7| 12|ca+Qz 071 T15]  95.73] 1o =
SKaa | 2| 8| 1[Ca+Qz - =
SKkda | 2| 8 4|ca+Qz 1o =
SKaa | 2| 8 s8|cal+Qz o8 =
SKkda | 2| 9| 2ca+Qz 1o =
SKaa | 2| 9 3|cal+Qz o8 -
SKkda | 2 9| 4lca+Qz o0 =
SKaa_ | 2| 9 5|cal+Qz o8 ]
SKaa | 2| 9] 8|ca+Qz 1o %
Skda_ |2 9 9[ca+Qz o0 78
SKkda | 2| 10| 4|ca+Qz 100 o
Skda | 2[ 10] 9[Ca+Qz o0 o
SKkda | 2| 12| 3|ca+Qz 100 &
Skda | 2[ 12[ 4|ca+Qz o0 e
SKda | 2| 12| 5|ca+Qz 1.30] 100 =
Skda | 2[ 12[ 6|ca+Qz o0 e
SKda | 2| 12| 7|ca+Qz 100 %
SK5 2 2] 2[ca+Qz o0 @
SK5 2 2] 7|ca+qz 1o o
SK5 2 2] 8lca+Qqz o0 =
SK5 2] 2| 14ca+Qz 123| 100 =
SK5. 2| 2| 15[ca+Qz o =
SK5 2 3 2ca+qQz 100 =
SK5 2] 4] 1ca+qz o0 %
SK5 2] 4 3carqz 100 &
SK5 2| 4] 6lca+Qz 096 7176 o0 &
SKS 2 4 7[Ca+Qz 072] 67.04 100 a

100 56
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Supplementary Table S10: All EDS analyses by mineral

2 12 4| & B o o g 2 :
E g 2|3 g sl s 8l se|elele| 8| sl8lag|e|lol8lelelel e8|l 8| e8| s|z]:"
& |8 8 £ ® F g & s 2 8 E: ¢ g 3 s | 3 z 3| A 9| 8 2| 8| | 8| & S 3| 8| 2|8 g | 3
SK5 2 4 8lca+Qz g
SK5. 2| 4] 10/Ca+Qz 100 55
SK5 2[4 1jca+qz 100 67
SK5 2| 4] 1z2jcal+Qz 100 57
SK5 2[4 EI Cal+Qz 100 63
SK& 2] 4] 16|ca+Qz 100 63
SK5 2] 4] 19[Ca+Qz 100 69
SK5 2] 4] 20|ca+Qz 093] 100 58
SK5 2] 4] 27[ca+Qz 100 61
SK5 2 4 :ﬁl Cal+Qz 100 66
SK5 2 5| 5[ca+Qz 100 79
SKS. 2| 5] EI Cal +Qz 0.59] 100 62
SK5 2[ 5| 11jca+Qqz 100 55
SK& 3] 5| 1z2/ca+Qz 100 54
SK5 2[5 EI Cal+Qz 116, 100 61
SK& 2] 5| 17|ca+Qz 100 70
SK5 2[5 1}‘ Cal+Qz 0841 100 59
SK& 3] 5| 20|ca+Qz 100 70
SK5 2] 6 2[Ca+Qz 100 61
SK& 2] 6| 4jca+qz 100 63
SK5 2 6 6|ca+Qz 100 61
SK& 2] 6| 8lca+Qz 100 64
SK5 2] 6 12/Ca+Qz 100 56
SK5 2] 6| 13|ca+Qz 051, 100 62
SK5 2 7] 8lca+Qz 100 74
SK5 2 7| 9ca+qz 100 58
SK5 2] 7] 13[Ca+Qz 100 60
SK5 2| 7| 15[Cca+Qz 100 60
SK5 2] 7] 19|ca+Qz 0.83] 100 57
SK5 2] 7| 21jca+Qz 100 64
SK5 2] 8 7|ca+Qz 0.68] 100 60
SK5 2| 8| 1§| Ca+Qz 100 62
SK5 2] 8 16/Ca+Qz 100 56
SK5 2] 8| 17jca+Qz 125, 647 100 59
SK5 2 9] 5[ca+Qz 100 54
SK5 2 9] 8lca+Qz 0.42] 100 56
SK5 2] 9 10[ca+Qz 100 a1
SK5 2] 10| 2/ca+Qz 100 2
SK5 2] 10| 7|Ca+Qz 100 56
SK5 2] 11| 1jca+Qz 0.76, 100 29
SK5 2] 11 5[ca+Qz 100 56
SK5 2] 11| 6|ca+Qz 100 61
SK5 2] 11  7|ca+Qz 100 54
SK5 2] 11| 13|ca+Qz 100 62
SK5 2| 12| 3[Ca+Qz 100 71
SK5 2] 12| 8|ca+Qz 740 100 56
SK5 2| 12| 10|Cal+Qz 1.00| 100 52
ES 2| 13| 19|ca+Qz 100 55
SK5 2| 13| 28|Cal+Qz 100 55
ES 2] 13| 33|ca+Qz 100 53
SK5 2| 13| 36|Cal+Qz 100 28
ES 2| 13| 37|ca+Qz 0.65| 100 54
SK5 2| 14] 3[Ca+Qz 100 29
ES 2] 14| 7|ca+Qz 100 60
SK5 2| 14] 8[Ca+Qz 100 57
ES 2| 14| 1ijca+Qz 100 53
SK5 2| 14| 13[Ca+Qz 03] 100 52
ES 2| 14| 14|ca+Qz 100 63
SK5 2| 14| 15/ca+Qz 100 62
SK5 2| 14 1e[Cal+Qz 100 57
SK5 2| 14| 17|Ca+Qz 100 75
ES 2| 14| 19|cal+Qz 0.65| 100 58
SK5 2| 14| 22|Cal+Qz 100 60
ES 2| 14| 23|cal+Qz 100 69
SK5 2| 14| 26|Cal+Qz 100 55
SK5. 2| 14 27[Ca+Qz 100 55
SK5 2] 14 3<1| Cal+Qz 100 56
ES 2| 14| 32|ca+Qz 100 61
SK5 2| 14| 36|Ca+Qz 100 53
ES 2] 15| 2ca+Qz 100 51
SK& 2] 15| 5|cal+Qz 100 55
SK5 2] 15| 6|Ca+Qz 100 58
SK& 2| 15| 7|cal+Qz 100 55
SK5 2| 15| 12[Cal+Qz 0.80, 100 68
SK& 2] 16| 3|cal+Qz 100 55
SK5 2| 16| 14[Cal+Qz 100 59
SK& 2] 16| 20|Cal+Qz 100 71
SK5 2| 16| 22[Cal+Qz 100 66
SK& 2] 16| 23|Cal+Qz 100 60
SK5 2| 16 2<4| Cal+Qz 100 71
SK& 2| 16| 25/Cal+Qz 100 67
SK5 2| 17| 4ca+Qz 100 67
SK5 2] 17| 7|ca+Qz 100 56
SK5 2| 19| 2[Ca+Qz 100 51
SK5 2] 19| 4[ca+Qz 100 60
SK5 2] 19] 6[Ca+Qz 100 57
SK5 2] 19| 7|cal+Qz 100 60
SK5 2| 19| 10[Ca+Qz 100 67
SKS 2[ 19 1ica+qz 100 67

100 79
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Supplementary Table S10: All EDS analyses by mineral

2 12 4| & B o o 2 2 :
AR i sl 8| 8|s!l¢elels|8!/slsls|.|s|8|g|e|e |8 ||| s|8|g|c|8 /8|8 s|s|z]|°¢
HE ] £ 2 e g g 5 2 3 S g g 3 g 8 z 3| A 3| 8 2| 8] | 8| & S| 8| 5| g8 e | 3
SK5 2] 20| 3[Ca+Qz z
SK5 2] 20| 1o|cal+Qz o0 -
SK5 2| 21 2[Ca+Qz 1o %
SK5 2| 21| 4|ca+Qz o0 =
SK5 2| 21 8lca+Qz 1o =
SK5 2| 21 10[Cal+Qz i %
SK5 2[ 21| 14[ca+Qz 1o =
SK5 2| 21| 17|cal+Qz o0 =
SK5 2| 21 FI Cal+Qz o0 o
SK5 2| 21| 21|cal+Qz o0 -
SK5 2| 21 -sl Cal+Qz 1o =
SK5 3| 21| 24|ca+Qz o0 =
SK5 2| 21 28[Ca+Qz o0 o
SK5 3| 22| 13|cal+Qz o0 64
SK5 2| 22| 14[Ca+Qz 1o %
SKS. 2| 24 17| Cal+Qz i &
SK5 2| 22| 27[Cal+Qz+ 2403 966] 104 427 0.34] 1o &
SKda | 2| 7| 14|Cal+Qz+ Feohy + Ap X 18.58 0.91] o0 o
AXIB [ 1| 7| 7|Ca+Qz+Zn o0 %
AX1B 1[7-35,] 20/Ca+Sp l ;.gi :.é; = =
AXIC | 1] 4a 2[FeOhy - 1o %
ARKZ | 1| 1|  2|Feohy+ 0.66| o0 -
ARKZ | 1| 1|  3|Feohy+ 051] 1o o
ARKZ | 1| 1|  4|Feohy+ 051] 05 o
ARKZ | 1| 1|  5|Feohy+ 0.71] 1o %
ARKZ [ 1] 1| 6[Feohy+ 058 T =
ARKZ | 1| 1|  7|Feohy+ 1.09] 0.29 1o %
ARKZ | 1| 2| 1|Feohy+ 0.63] ) 1o o
ARKZ | 1| 2| 2|Feohy+ 0.46| 1o 5
ARKZ [ 1] 2| 3[Feohy+ 1.36] 0.73 05 o
ARKZ | 1| 2| 4|Feohy+ 0.76| igo 5
ARKZ | 1| 2| 5|Feohy+ 5 =
ARKZ | 1| 2| 6|Feohy+ g g‘ o 1o %
ARKZ | 1| 3| 3|Feohy+ 0.91] 05 ES
ARKZ | 1| 3| 4|Feohy+ 123] 1o o
ARKZ | 1| 4| 6|Feohy+ 131 05 o
ARKZ | 1| 4] 7|Feohy+ 1.10| 1o o
ARKZ | 1| 5| 3|Feohy+ 125 7894 _ 0.76) 0.89)] 1o %
ARKZ | 1| 6| 4|Feohy+ 095 67.71 043 0.48| 1o o
ARKZ | 1| 6| 5|Feohy+ 112 7951 0.50] 0.68| 1o %
ARKZ | 1| 6| 6|Feohy+ 196 34.39| 0.70] 033 0.47] ) 1o =
ARKZ | 1| 6| 7|Feohy+ 259 47.76| 134 o.d 105| 0.55] 1o %
ARKZ | 1| 6| 8|Feohy+ 203 8280 098 117|046 0.61] ) ioo %
ARKZ | 1| 6] 9|Feohy+ 114 7305 0.75] o.“ = az
ARKZ | 1| 6| 10|Feohy+ 146]  81.06] 073  1.20 o.ig ggi - 1o 5
ARKZ | 1| 6| 1i|Feohy+ 144 76.70]  052]  1.37] 0.0 079 05 -
ARKZ | 1| 6| 13|Feohy+ 81.04 093 059 0.60] 0.65] 1o 5
ARKZ | 1 7] 4[Feohy+ 140[ 8245 0.97 0.55] 056 o0 5
ARKZ | 1| 7| 1i|Feohy+ 381 48.46 181 0.70] 061 0.3 0.94] 1o =
ARKZ | 1| 8| 8|Feohy+ 100 68.14] 054 103 067 0.46| 00 %
ARKZ | 1| 8| 9|Feohy+ 238 35.77) 104 0.93] 0.41] 162] 1o %
ARKZ | 1 8] 10| Feohy + 357 2.05| 1.00] 0.66] 1.46] o8 99
AXIA | 1| 1|  2|FeOhy+ 289 073 102 1o %
T o5 ois S o
AXIA | 1| 1|  4|FeOhy+ 0.78] 2.79 0.35] 199 1o %
AXIA | 1| 3| 1|FeOhy+ o.A# ; o8 79
AXIA | 1| 3| 2|FeOhy+ 115 1o =
AXIA | 1| 4| 3|FeOhy+ 1.00 2.32‘ — = o0 %
AXIA | 1| 4| 7|FeOhy+ 111 128 o0 =
AXIA | 1] 5[ 3[FeOhy + 0.77 1.49) 0.88] o8 7
AXIA | I| 5| 4|FeOhy+ 0.71] 287 ) o0 =
AXIA | 1| 5| 7|FeOhy+ 2.9‘2‘ 070 116 o0 %
AXIA | 1| 7| 1|FeOhy+ 0.96| 1.02| 053] 07 113 1o >
AXIA |1 7| 2[FeOhy + 0.70] 0.39] 1.4€[ o8 T
AXIA | 1| 7| 3|FeOhy+ 0.71] 0.33] - 1o %
AXIA | 1 8] 2[FeOhy + 0.60] 0.33] 1 tﬁJ o8 73
AXIA | 1| 8| 3|FeOhy+ 087 1o =
AXIA | 1| 8| 4|FeOhy+ - T =
AXIA | 1| 9| 4|FeOhy+ 0.79] 0.34] o0 o
AXIA [ 1] 9] 7|FeOhy + 050] 1.08| T 2
AXIA | 1| 9| 12|FeOhy+ 6.22| } 1o C
AXIA [ 1] 9 13[FeOhy+ 597 0. # o0 %
AXIA | 1| O 14|FeOhy+ 28.01 0.49| 0.31] 100 7
AXIA |1 9| 15[FeOhy + 11.74] 0. 5‘ T =
AXIB | 1| 1|  2|FeOhy+ 5387 0.56] 100 =
AX1B_ [ 1] 1|  3[FeOhy+ 688 0.70] o0 %
AXIB | 1| 2| 1|FeOhy+ 8.96| 0.66] 0.69| 100 7
AX1B_ [ 1| 2| 2|FeOhy+ 9.44 054 o0 %
AXIB | 1| 2| 3|FeOhy+ 8.95| 0.58] 100 7
AX1B | 1 2| 4| FeOhy + 9.45] 0.56] T =
AXIB | 1| 2| 5|FeOhy+ 8.16| 0.48| 1o 7
AX1B_ | 1| 3| 2|FeOhy+ 10.26 0. ﬁ‘ 032] 0.84] o0 %
AXIB | 1| 3| 3|FeOhy+ 8.76| 0.48| 100 7
AX1B_ | 1| 3| 8[FeOhy+ 8.40 0.70) o0 %
AXIB | 1| 4| 1|FeOhy+ 8.99| 0.88| 0.98] 0.73 100 7
AXIB | 1| 4| 2|FeOhy+ 5387 0.55] ) o0 T
AXIB | 1| 4| 3|FeOhy+ 6.44] 0.52] 0.33] 100 %
AX1IB_ | 1| 5| 3|FeOhy+ 770, 0.56] o0 75
AXIE | 1| 5| 5/FeOhy + 7.09] | 100 %

100 75
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Supplementary Table S10: All EDS analyses by mineral

2 12 4| & E o o 2 2 :
E g &3 g gl 8| 8| ¢8| ¢ 3| 3 8 g 8 3 e | o 8 | g o | 9| 2| 8| & e | g 8| o 2 sl g8l 8| | s« 3|8
5 |8 z = | | s & ||| 8|58 8§39 Sl s 2| s | 8| g |8 || || 2|2 |8|3|8|¢|¢e|zc]|z
AXIB_ | 1| 5] 6|FeOhy+ 507 g
AXIB [ 1] 6] 4|Feony+ 100] or4] 117] 068 100 | 80
AXIB_ | 1| 6] 6|FeOhy+ T 100 72
AX1B 1 7| 2| FeOhy + 100 74
AXIB_ | 1| 8] 2|FeOhy+ T 100 78
AXIB | 1] 8] 3|FeOhy+ 100 7a
AXIB_ | 1| 9] 2|FeOhy+ 100 77
AXIB | 1] 9] 6|FeOhy+ 05| 100 73
AXIB_ | 1| 10| _2|FeOhy+ 100 84
AX1B 1 10| 6| FeOhy + 100 75
AXIC [ 1] 1] 5|FeOhy+ 3 100 83
AXIC | 1] 2| 1i|FeOhy+ 0.71 0.94 100 79
AXIC | 1] 2| 2|FeOhy+ 100 78
AXIC | 1] 2| 5|FeOhy+ 100 80
AXIC [ 1] 3| 2|FeOhy+ 125 100 82
AXIC | 1] 3] 4|FeOhy+ 053] 100 75
AXIC [ 1] 3| 8|FeOhy+ 100 81
AXIC | 1] 4] 2|FeOhy+ ; 100 77
AXIC | 1| 4] 5|FeOhy+ 0.71] 9057 o3 L 100 80
AXIC | 1 4] 7| FeOhy + 3.@@‘ 0.66| 0.39| i %
AXIC [ 1] 5] 3|FeOhy+ 117 : 0.44 0.84, 1 =
AXIC | 1 5[ 4| FeOhy + 1.40} 0.51] 0.66] 120 100 73
AXIC [ 1] 5] 5|FeOhy+ 2 oo 100 79
AX1C 1] 6| 2| FeOhy + 122[ 6. 1.15] - 100 75
AXIC | 1] 6] 3|FeOhy+ 107 100 77
AXIC | 1] 6] 4|FeOhy+ 0%2] (1"23 100 79
AXIC [ 1] 6] 5|FeOhy+ - 100 79
AX1C 1 6| 6| FeOhy + T 4?[ 100 77
AXIC [ 1] 6] 7|FeOhy+ - 100 79
AX1C 1 7| 4| FeOhy + 175 100 81
AXIC [ 1] 7| 5|FeOhy+ 081 8942 119 115 1o %
AX1IC_[1] 7|  6[FeOhy + 9152 113 123 - 100 L]
AXIC | 1| 2a 2[FeOhy + 100 79
AX1C 1] 2a 3| FeOhy + 100 77
AXIC [ 1| 3a [FeOhy + 093 100 75
AX1C 1] 4a 1| FeOhy + 0_5—2‘ 100 75
AXIC |1 5a [FeOhy + 172 0.65 1o a
AX1C 1| 5a 3| FeOhy + 0.84] 0.%{ 1.30 1 >
AXIB | 157 0] FeOhy + 0.77 070 1o -
AX1B 1{5-7 11| FeOhy + 0_%‘ 976 0.60 100 95
AXIB | 1[735] 5[FeOhy+ 140 050 127 132 00 | 100
AX1B 1/9-34, 6| FeOhy + 0.61 1'41 100 80
SKda | 2| 1| 9 Feohy+ 543 - 100 oL
SKda | 2| 1] 11[Feohy + 185 100 84
SKda | 2| 2| 3|Feohy+ 191 051 1o %
SKda | 2[ 2| 6|Feohy+ 177 4. 100 82
SKda | 2] 3] 4|Feohy 178 o.;g = S 100 6
SKda | 2| 3] 5|Feohy+ 157 0.72 083 100 79
SKaa | 2| 3| 16|Feohy+ 148 051 1o %
SK5 | 2] 1| 3|Feohy+ 246|063 0 .
SK5 [ 2] 3| 3|Feohy+ 146 045 1o %
SK5 2| 2| 17|Feohy + Cal + 1.@%‘ 0.41] 1.05( o8 %
SKda | 2| 3| 12|Feohy+Cal*Qz 191 28.70 1o o
SKaa | 2| 7| 5|Feohy+Cal+Qz 100 7a
SK5 | 2| 4] 9|Feohy+Cal*Qz 100 68
SK5 2| 13| ZEI Feohy + Cal + Qz 100 63
SK5 | 2| 13| 32|Feohy+Cal*Qz 100 67
SK5 2| 14 1| Feohy + Cal + Qz 100 64
SK5 | 2] 2| 3|Feony+Cal*Qz+ 100 52
SK5 | 2| 2| 4|Feohy+Cal+Qz+ 100 69
SK5 | 2] 9] 1|Feony+Cal*Qz+ 100 71
SK5 | 2| 13| 2|Feohy+Cal+Qz+ o3l 100 7T
SK5 | 2| 13| 3|Feohy+Cal*Qz+ 100 71
SK5 | 2| 13| 4|Feohy+Cal+Qz+ 100 67
SK5 | 2| 13| 5|Feohy+Cal*Qz+ 100 66
SK5 | 2| 13| 6|Feohy+Cal+Qz+ 100 6
SK5 | 2| 13| 7|Feony+Cal*Qz+ 100 65
SK5 | 2| 13| 8|Feohy+Cal+Qz+ 100 6
SK5 | 2| 13| O|Feohy+Cal*Qz+ 100 68
SK5 2| 13 11| Feohy + Cal + Qz + 100 63
SK5 | 2| 13| 12|Feohy+Cal*Qz+ 100 69
SK5 | 2| 13| 13|Feohy+Cal+Qz+ K] 100 70
SK5 | 2| 13| 14|Feohy+Cal*Qz+ 100 71
SK5 | 2| 13| 16|Feohy+Cal+Qz+ 100 62
SK5 | 2| 13| 17|Feohy+Cal*Qz+ 100 64
SK5 | 2| 13| 18|Feohy+Cal+Qz+ 100 7T
SK5 | 2| 13| 20|Feohy+Cal*Qz+ 100 69
SK5 | 2| 13| 21|Feohy+Cal+Qz+ 100 64
SKs_ | 2] 13 EI Feohy + Cal + Qz + 100 80
SK5 | 2| 13| 24|Feohy+Cal+Qz+ 100 68
SK5 | 2| 13| 25|Feohy+Cal*Qz+ 100 6
SK5 | 2| 13| 26|Feohy+Cal+Qz+ 100 70
SK5 | 2| 13| 27|Feohy+Cal+Qz+ 100 71
SK5 | 2] 13 3:1‘ Feohy + Cal + Qz + 059 100 78
SK5 | 2| 13| 35|Feohy+Cal*Qz+ 100 40
SK5. 2| 14| 29|Feohy+Cal+Qz+ 032 100 65
SK5 | 2| 16| 2i|Feohy+Cal*Qz+ 100 72
SK5 | 2| 17| 1i|Feohy+Cal+Qz+ 100 67
SKda | 2| 12]  8|Feohy+ Chl+ < _— 4 @‘ . 0.80 100 3
100 82
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Supplementary Table S10: All EDS analyses by mineral

2 |18 o | & T o o o E]
g Is| & % o} 3] S o Q Q2 Q o} 9 o 8 @ _ 3 o o o a o o) o @ o o« @ _ 5
518 7|8 £ Sl e s| 8| &g &g |8 |8 8|8 §| 8|38 |88 s|5|¢ 8|8 |8|8|8/8]8]|¢E&]|F5%
AXIC | 1| 3a 10| FeOhy + Qz g
AXIC | 1] 5a 4| FeOhy + Qz 100 92
AX2 1 6] 2|FeOhy+Qz 155 0.35| 1o %
AX2 1 6| 3|FeOhy+Qz ] 0.31] 100 72
AX2 1 6] 8|FeOhy+Qz 0.34] 0.78 100 75
AX3 I 2| 9|FeOhy+Qz 0.31] 0.60) - 100 77
AXIB | 1|57 [ FeOhy +Qz - 100 96
AXIB | 1|68 §[FeOhy +Qz 046|064 100 112
AXIB_ | 1|95 5[FeOhy + Qz 530! T 100 115
SKda | 2| 3|  6|Feohy+Qz - 100 122
SKda | 2| 3| 7|Feohy+Qz 100 92
SKda | 2| 3| 11| Feohy+Qz 100 8
SKda | 2| 3| 17|Feohy+Qz 100 11
SK5 2| 2| 20| Feohy + Qz 100 78
SK5 2| 2| 2i[Feohy+Qz 100 102
SK5 2[ 4] 4|Feohy+Qz 100 99
SK5 2| 4] 5[Feohy+Qz 100 74
SK5 2[4 17|Feohy+Qz 100 7T
AXIB_ | 1[7-46] 16|FeOhy+Qz+ 100 73
Skia | 2] 1 :I Feohy + Qz + e 055 0so_oo7 073 100 | 109
SKda | 2| 1] 8|Feohy+Qz+ 121] 042 0.79) 1o -
SKda | 2| 3] 10| Feohy + Qz + 0.88] 100 71
SKda | 2| 3| 15Feohy+Qz+ 570 100 89
SKda | 2| 6| 7|Feohy+Qz+ 117 100 £
SKda | 2| 6| 8|Feohy+Qz+ 105 100 106
SKda | 2| 6| 9|Feohy+Qz+ 171 100 81
SK5 2] 2| 13[Feohy+Qz+ 523 100 87
SK5 2] 2| 16|Feohy+Qz+ 100 99
SK5 2] 4]  2[Feohy+Qz+ 532! 100 100
SK5 2] 4] 13|Feohy+Qz+ 100 72
SK5 2] 4] 2i[Feohy+Qz+ 033 100 84
SK5 2] 4] 24|Feohy+Qz+ 100 76
SK5 2] 4] 30[Feohy+Qz+ 037 100 77
SK5 2] 4] 34|Feohy+Qz+ 100 95
SK5 2] 5| 2[Feohy+Qz+ 031 100 84
SK5 2] 5| O|Feohy+Qz+ 30! 100 79
SK5 2] 6| 5|Feohy+Qz+ 0.90] 0.37] 100 &1
SK5 2] 6| O|Feohy+Qz+ 100 76
SK5 2| 15| 11|Feohy+Qz+ 100 88
SK5 2] 17| 1i|Feohy+Qz+ 118 100 101
SK5 2| 17| 2[Feohy+Qz+ 144 537 o3 100 72
AXIB | 1]116 5[FeOhy + Qz + Cal e 100 59
AXIB | 1[116 6[FeOhy + Qz + Cal T 100 88
SKda | 2| 3| 13|Feohy+Qz+cal & 100 83
SK5 2] 2| 10|Feohy+Qz+cCal 100 83
SK5 2] 8| 13|Feohy+Qz+cCal 100 101
SK5 2] 10| 14|Feohy+Qz+Cal 100 71
ES 2] 17| 6|Feohy+Qz+Cal 573 100 68
SK5 2] 20|  6|Feohy+Qz+cCal 2 100 80
SK5 2| 20 7|Feohy+Qz + Cal j‘% 100 78
SK5 2] 2| 1i|Feohy+Qz+Cal+ - 100 79
SK5 2] 2| 12|Feohy+Qz+Cal+ 100 o7
SK5 2[4 18|Feohy+Qz+Cal+ 576 100 81
SK5 2] 5| 13|Feohy+Qz+Cal+ 100 71
SK5 2 5| 14|Feohy+Qz+Cal+ 100 85
SK5 2] 6| 3|Feohy+Qz+Cal+ 031 100 83
SK5 2] 7| 3|Feohy+Qz+Cal+ 100 75
ES 2] 7| 5|Feohy+Qz+Cal+ 110 100 68
SK5 2] 7| 7|Feohy+Qz+Cal+ 100 69
SK5 2| 7| @I Feohy + Qz + Cal + 100 74
SK5 2] 7| 20[Feohy+Qz+Cal+ 559 100 73
SK5 2] 8 1i|Feohy+Qz+Cal+ 103 100 72
SK5 2] 8] 5|Feohy+Qz+Cal+ 100 73
SK5 2| 8| 9|Feohy+Qz+Cal+ 100 73
SK5 2[ 8| 1i|Feohy+Qz+Cal+ 100 77
SK5 2] 9| 2|Feohy+Qz+Cal+ 100 76
SK5 2] 9| 3[Feohy+Qz+Cal+ 100 73
SK5 2| 10[ 12|Feohy+Qz +Cal + 0.73 053] 100 71
SK5 2] 11| 3[Feohy+Qz+Cal+ 100 81
SK5 2] 11| 4|Feohy+Qz+Cal+ 100 65
SK5 2] 11| 15| Feohy+Qz+Cal+ 5781 100 72
SK5 2] 12] 1i[Feohy+Qz+Cal+ & 100 B
SK5 2] 12| 2|Feohy+Qz+Cal+ 100 69
SK5 2] 12| 4|Feohy+Qz+Cal+ 100 65
SK5 2 14| 2|Feohy+Qz+Cal+ 100 71
SK5 2| 14| 24|Feohy+Qz+Cal+ 100 63
SK5. 2| 14 25[Feohy+Qz+Cal+ 100 74
SK5 2] 15| 8[Feohy+Qz+Cal+ o33l 100 79
SK5 2 15| 9|Feohy+Qz+Cal+ 100 7a
SK5 2] 17| 8[Feohy+Qz+Cal+ ol 100 71
SK& 2 6| 1i|Feohy+QzrCal+ 100 78
SK5 2| 2] 6/Gh+ 100 75
SK5 2] 5| 6|Gth+Qz 0.87] 100 76
SK5 2] 10| 8[Gh+Qz 053l 100 76
SK5 2] 10| 10|Gth+Qz 197 100 79
SK5 2] 10| 11[Gth+Qz 78 100 87
AXIA | 1| 1| 6|Hole 100 80
AXIA [ 1| 1] 7|Hole 100 33
AXIA |1 6] 7/Foe 120 3‘573\ ijiﬁ 100 20
100 29

Page 9 of



Supplementary Table S10: All EDS analyses by mineral

]
2 5 ® @ « o o _ 3
EElel 2 5| 8 818w o 8| glelele| 82888 ¢|e|8|8|¢8|s|¢e]|cz|x
g |8 4 s K F a @ Is) © o N 2 N < [ 2 ] o K 3 s 2 g 2 E

<

AXIA [ 1| 7| 5[Hole 4714, 172 100 20

AXIA | 1| 8] 5|Hole 4397, 0.94] 100 18

AX2 15-3 1[Hole 65.74] 110 2.33| 0.84] 100 23

AX2 15-3 2| Hole 88.79 0.56] 100 69

AX2 15-2 5[Hole 5422 100 70

AX2 15-2 6| Hole 88.65 2.25] 0.91] 0.20 100 69

AX2 15-2 7[Hole 66.34 611 436 100 25

AX2 15-2 8| Hole 88.00) 117 100 40

AX3 1] 4] 9[Hole 42.07 15.53 169 12.48] 100 18

AX3 13-3 8| Hole 59.47 704 716 0.96| 7.9_4‘ 100 49

AX3 13-3 9 Hole 57.93] 453 22.38 100 7

SK5 2] 8] 3|Hoe 16.14 20.87 100 3

SK5 2] 8] 4[Hole 141 11.89| 362 100 30
SK5 2| 22| 2i[Hole? 68.34 228 787 0.50] 241 100 6
SK4a | 2| 11 18[Ilm+Cal+Qz 337] 57.65 100 101
SK5 2| 14 9[Im+Qz 4195, 33‘E| 100 96

ARKZ [ 1| 8] 5|Mix 5440 0.95) 123 142 100 37

AXIC | 1| 3a B[ Mix 64.69 275 159 1.40 100 21

AXIC | 1| 3a 7| Mix 63.05] 181 100 20

AX2 1 4 2| Mix @‘ 1.27] 100 24

AX2 1 5[ 2[Mx 55.56 1493 126 0.79) 100 3

AX2 1 5] 3 Mix 67.42 476 4.88] 3.15‘ 1.96] 1.69] 0.89] 100 34

AX2 I 5 5Mx 68.40]  0.83 3.83] 250 1528]  1.80] 1.00 100 36

AX2 i 6] 5Mx 61.27 A.AEI 341 1760|214 2.18| 0.75] 100 25

AX2 I 6] 6/Mx 2027 3.0, 208 2569  2.01] 1814 172 053] 100 30

AX3 13-3 7[Mix 80.11] _ 0.70 5.6, 2.79] 0.60] 154 281 100 86

ARKZ | 1| 3| 5|Mix? 8115 116] 1659 042|037 0.32| 100 £

AX3 1] 1| 6[Mix? 49.37 054] 1265 13.44] 037 10.82] 10.47] 189] 045 100 117

SK5 2] 10| 6|Mnz(Ce) + 155 5.83] 3369 149 16.33| 3147| 10.16 100 £
SKaa | 2| 10| _ 8|Mnz(Ce)*Qz 40.03| 233 2029 151 986 1934 684 100 118

AX3 I 5[ 4[Po+Qz 1564 56.23| 2813 100 107

AX3 13-6 11[Po+Qz 29.29] 177) 48.11] 0.77] o.ﬁ’—ss\ 17.6\ 0.77] 0.85( 100 115

AX3 14-6 8[Po+Qz 282 39.62 o.tg‘ 15.74| 0.93] 100 117

AX2 i 1] 3Py 110, 2932 1.02] 0.66] 67.89] 100 213

AX2 1 2 4Py 825 37.09]  0.39) 0.65] 5362 100 61

AX2 i 2] 7Py 049 27.72 o.a‘gl 0.45| 70.95 100 240

AX3 1 3 2Py 053] 2699 0.81] 0.30] 71.02 0.34] 100 218

AX3 1 12 4Py 055, 2744 0.30] 048 033 70.90] 100 195

AX3 13-6 [Py 1.03] 35.43 | 53454{ 100 188

AX3 114-1 2|py 2767 0.60] 4 211 69.63 100 230

AX3 114-1  3|py 2844 0.34] 0.28] 70.94 100 232

AX3 114-1] 6|Py 184 2710 0.34] 177 W{ 100 221

AX3 1[14-1] 10[Py 0.74] 2701 0.34] 0.84] 70.66 0.41] 100 228

AX3 114~ 1] gl Py 172, 2504 03] 0.71] 69.48 107] 120|047 100 228

AX3 1[14-1] 18|Py 102 2685 033 553 66.27 100 205

AX3 i 1] 8Py 18.60) 28.87 022 51.99| 0.32] 100 186

AX3 1 3 4Py~ 13.90 30.1€| 55.95 100 179

AX3 1 3 s[Py+ 590, 5112 055 044 41.98| 100 132

AX3 1 4 2Py~ 809 009 089 3396 054 13.41) 0.24] 4099 0.89] 100 119

AX3 1 5] 2[Py+ 158 35.£I 0.56] 60.70| 0.78 100 183

AX3 7] 2Py~ 1.05] 0.42 39@| 0.39) 155 57.50 100 158

AX3 1 8 1Py~ 132, 2883 0.34] 0.27] o.ﬁ 023 68.52] 100 198

AX3 1 8 2Py~ 080, 2774 0.24] 68.84 100 190

AX3 1 8 3Py 0.81, 29.97 67.# 100 197

AX3 9 2Py~ 336, 105 4124 53.ﬂ 100 155

AX3 1 10 2[Py+ 0.48| 26.88| 70.83] 0.44] 100 203

AX3 1 11 2Py~ 048] 2739 0.22] 123[  0.39) 70.29 100 202

AX3 i 12 7|py+ 30.09 25,51 053] 034 23.54] 100 148

SK5 2[ 16| 19Py+Ca+Qz 458 15.47 2490 35.06 100 88

AX3 1] 5 1|/Py+Co+Ni+ 117 0.92] 59.90 405 272 100 174

AX3 I 5| 3[PyrCorNi+ 460 055 049 5383 180 113 100 152

AX2 1] 2 8[Py+Ni 0.66 0.90 69.68| 0.36] 100 218

AX3 1 4 8Py+Qz 23.% 0.47] 0.35] 48.99| 034 064, 114 100 163

AX3 i 7] 3py+Qz 46.06. 32.92] 100 134

AX3 13-3 5[Py+Qz 18.59 0.36] 55.78 051 104 100 184

AX3 13-6 5Py +Qz 28.71 4064 118] o081 071 100 167

AX3 13-6 6[Py+Qz 1711 0.42] 54.87 060 130 100 192

AX3 13-6 7[Py+Qz 19.00 56.98| 100 202

AX3 13-6 | 12Py+Qz 29.91 0.35] 0.39] 3324 179 115] 0.9 100 150

AX3 13-6| 13/Py+Qz 293 0.46 ﬁ{ 100 164

AX3 13-6 | 14/Py+Qz 32.16 Aﬁ‘ 040 0.78 100 172

AX3 13-6 | 16/Py+Qz 1176 58.28 101 100[ 0.6 100 189

AX3 14-6 2[Py+Qz 691 65.75 262 178] _ 0.95 100 213

SK5 2] 15| 13[Py+Qz 136, 025 021 7057 100 215

AX3 14-6 I[Py +Qz+ 102 116 68.64 182 176]  2.10] 100 204

ARKZ [ 1] 1| 14[Qz 100.00; 100 120

ARKZ | 1| 1| 15/Qz 100.00 100 118

ARKZ [ 1] 2| 8[Qz 99.22 0.78| 100 119

ARKZ | 1| 2| 9|Qz 99.47 100 117

ARKZ [ 1] 3| 8[Qz 99.24 0.20| 100 118

ARKZ | 1| 4] 4/Qz 99.80 0.20] 100 121

ARKZ [ 1] 4] 5[Qz 100.00; 100 116

ARKZ | 1| 6| 1]Qz 99.41 o@‘ 100 118

ARKZ [ 1] 6| 3Qz 99.41 059 100 112

ARKZ [ 1| 7] 1]Qz 98.93 0.81] 0.26| 100 110

ARKZ [1] 7] 7|Qz 100.00; 100 119

ARKZ | 1| 7] 8|Qz 100.00 100 119

ARKZ [ 1] 8| 1]Qz 99.15 065 0.20| 100 108

ARKZ | 1] 8| 13]Qz 100.00] | 100 115
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Supplementary Table S10: All EDS analyses by mineral

218 | 8 g I I o =
E 5 &% g o 3 9 Q e ) Q g 9 8 3 N 5 3 Q o ) ° 3 5 9 9 2 ° ° 2 @ 2 o o = 3
5 |8 z = | | s & ||| 8|58 8§39 Sl s 2| s | 8| g |8 || || 2|2 |8|3|8|¢|¢e|zc]|z
AXIA 1] 1] 1|Qz 100.00 K
AXIA 1| 2| 2|Qz 99.58 0.42| 100 122
AXIA [ 1] 2| 6|Qz 100.00; 100 118
AXIA | 1| 2| 7|Qz 100.00, 100 120
AXIA [ 1] 3| 4/Qz 100.00; 100 119
AXIA | 1| 3| 5/Qz 100.00, 100 120
AXIA [ 1] 3] 6|Qz 98.63| 137 100 119
AXIA [1[ 3] 10/Qz 95.13) 136 335 016 100 103
AXIA [ 1] 4] 1]Qz 100.00; 100 106
AXIA | 1] 4] 8lQz 99,66, 0.34 100 122
AXIA [ 1] 4] 9z 99,66 034 100 114
AXIA | 1 5| 1Qz 100.00 100 115
AXIA [ 1| 5] 2|Qz 99.68, 032 100 116
AXIA | 1] 5] 8|Qz 99,65, o.s:sl 100 113
AXIA | 1] 6 1[0z 99.41 0.59 100 113
AXIA | 1 7| 4Qz 100.00 100 115
AXIA [ 1] 8 1|Qz 100.00; 100 114
AXIA | 1 9| 1Qz 100.00 100 111
AXIA [ 1] 9| 6|Qz 100.00; 100 11
AXIA | 1 9 11/Qz 100.00 100 113
AX1B [ 1] 1| 1]Qz 100.00; 100 117
AX1B | 1 1 9[Qz 100.00 100 111
AXIB [ 1] 2| 6|Qz 100.00; 100 115
AX1B | 1 3 1Qz 100.00 100 111
AXIB [ 1] 3] 9|Qz 100.00; 100 114
AXIB | 1 2 6/ Qz 100.00 100 109
AXIB [ 1| 5| 8|Qz 100.00; 100 114
AX1B | 1 5 9/Qz 100.00 100 116
AXIB [ 1] 6 1]Qz 100.00; 100 115
AX1B | 1| 6 51Qz 100.00 100 116
AXIB 1] 7] 1]Qz 100.00; 100 114
AX1B | 1 8 1Qz 100.00 100 116
AXIB [ 1] o] 1]Qz 100.00; 100 119
AX1B | 1| 10| 1|Qz 100.00 100 121
AXIB [ 1] 11| 1]Qz 100.00; 100 120
AX1B | 1| 11| 5|Qz 99.33] 0671 100 118
AXIC [1] 1| 1]Qz 100.00; 100 121
AXIC | 1 i 9/Qz 99.79 021 100 122
AXIC 11" 100z 99.13 0.62| 0.26 100 | 119
AXIC | 1 il 11]Qz 89.99 1001 100 125
AXIC 1] 2| 7|Qz 100.00; 100 11
AXIC | 1 2 8Qz 100.00 100 122
AXIC [ 1] 3] 1]Qz 100.00; 100 122
AXIC | 1 4 1Qz 100.00 100 125
AXIC [ 1] 5 1]Qz 100.00; 100 124
AXIC | 1 5 9/Qz 100.00 100 124
AXIC [ 1| 6 1]Qz 100.00; 100 120
AXIC [ 1] 6] 8|Qz 98.99) 081 0.19 100 120
AXIC [ 1] 6] 9Qz 99.75, 0.25 100 123
AXIC | 1| 6] 120z 99.05] 0.60} 035 100 124
AXIC 1] 7] 2|Qz 100.00; 100 124
AXIC | 1| 2a 7[Qz 100,00 100 125
AXIC | 1| 2a 8[Qz 100.00; 100 115
AXIC | 1| 2a 5[Qz 100,00 100 117
AXIC | 1| 3a 14)Qz 100.00; 100 113
AX1C 1] 3a E|Qz 100.00 100 114
AXIC | 1| 4a 9[Qz 100.00; 100 112
AXIC | 1| 4a 10/Qz 100.00 100 113
AXIC | 1| 4a 12Qz 100.00; 100 113
AXIC | 1] 5a 10/Qz 100.00 100 109
AXIC | 1] 5a 11[Qz 100.00; 100 113
AXIC | 1 5a 13[Qz 99.29 071 100 113
AXIC | 1] 5a 15/Qz 100.00; 100 114
AXIC | 1] 5a 16 Qz 100.00 100 114
AX2 1] 2] 1]Qz 99.39] 0.61 100 113
AX2 1] 2 3Qz 98.98| 102 100 119
AX2 1 2] 9z 100.00; 100 119
AX2 1] 3 1/Qz 9975‘ o.il 100 117
AX2 3 2]Qz 95.40 7.60 100 114
AX2 1 4 10z 98.49] 1.13] 0371 100 116
AX2 i 4 6/Qz 98.89) 111 100 112
AX2 5 1Qz 100.00, 100 112
AX2 1 5[ 4[Qz 97.39 0.40 184 0.38 100 13
AX2 6§  1Qz 100.00, 100 7T
AX2 1 6 4Qz 100.00; 100 107
AX2 6§ 70z 100.00, 100 108
AX2 15-3 5[Qz 100.00; 100 106
AX2 15-2 1Qz 100.00, 100 61
AX2 15-2 aQz 100.00; 100 159
AX3 1 1Qz 100.00, 100 162
AX3 1 1 9|z 100.00; 100 116
AX3 1 2 2/Qz 100.00, 100 118
AX3 1 2] s5|Qz 100.00; 100 118
AX3 2 eQz 100.00, 100 121
AX3 1 3 1z 100.00; 100 117
AX3 i 3 8z 96.56 028 063 037] 153 063 100 117
AX3 1 4 1z 100.00; 100 79
AX3 1 4 5/Qz 100.00, 100 115
AX3 I 5 5/Qz 100.00, 100 115

100 114
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Supplementary Table S10: All EDS analyses by mineral

2 12 4| & E o o 2 2 :
E g 5% g o 8 g e 2 S| g 8 8 8 8 5 8 9 ° Q Q 3 8 9 9 8 o ° 8 8 8 o o 5 e
5 |8 z = | | s & ||| 8|58 8§39 Sl s 2| s | 8| g |8 || || 2|2 |8|3|8|¢|¢e|zc]|z
AX3 1 6| 2[Qz 98.44 0.60| 0.96] 2
AX3 1 7| 1/Qz 100.00 100 115
AX3 i 8 s5[Qz 100.00 100 113
AX3 i 9 10z 99.40 0.60 100 112
AX3 i 10 1Qz 100.00 100 11
AX3 1 11 1/Qz 100.00 100 111
AX3 i 11 3[Qz 100.00 100 106
AX3 1 11 8/ Qz 100.00 100 110
AX3 1 12| 10z 99.39] 0.61 100 113
AX3 1 13 1jQz 100.00, 100 109
AX3 1 14 8|Qz 99.65 03| 100 107
AX3 1 14 9|Qz 99.79) 0.21 100 103
AX3 1 14] 10/Qz 9752 248 100 101
AX3 1 15 5|Qz 99.73) 0.27 100 106
AX3 1 15 6|Qz 99.59) 0.41 100 104
AX3 1 15 7|Qz 9950, 050 100 102
AXIB | 1[5410  6|Qz 100.00; 100 106
AX1B 1{5-7 1/Qz 100.00 100 118
AXIB | 157 12Qz 100.00; 100 117
AX1B 1]6-7 1/Qz 100.00 100 118
AXIB | 1/68 1Qz 100.00; 100 120
AX1B 1[7-4,6 10z 100.00 100 120
AXIB | 1[7-46| 19|Qz 100.00; 100 120
AX1B 1[7-35, 1Qz 99.53] 0.47 100 120
AXIB | 1[735] 2|Qz 100.00; 100 112
AX1B 17-35,] 17|Qz 100.00 100 120
AXIB | 1735, 25/Qz 99.46 0.54] 100 116
AX1B 1845 1Qz 100.00 100 119
AXIB | 1[934] 1]Qz 100.00; 100 120
AX1B 195 1Qz 100.00 100 121
AXIB | 1[116 2[Qz 100.00; 100 119
AX1B 1116 7/Qz 99.51 049 100 113
AX3 13-3 1Qz 100.00; 100 11
AX3 13-3 12[Qz 100.00 100 118
AX3 13-6 2[Qz 100.00; 100 116
AX3 13-6 9[Qz 100.00 100 116
AX3 13-6 | 18Qz 100.00; 100 118
AX3 13-6 19]Qz 100.00 100 117
AX3 13-6 | 20/Qz 100.00; 100 11
AX3 13-6 21[Qz 98.20 048] 095! 540 100 109
AX3 14-6 9[Qz 100.00; 100 9%
AX3 14-6 10/Qz 100.00 100 116
AX3 14-6 | 11]Qz 100.00; 100 117
SKda | 2| 1] 1Qz 100.00 100 117
Skaa | 2 1 12[Qz 99.49] 0.51 100 116
SKda | 2| 2| 1Qz 100.00 100 117
SKkda |2 2| 4|Qz 9951 0.49 100 116
SKda | 2| 2| 9[Qz 100.00 100 121
SKkda | 2| 3| 21|Qz 100.00; 100 123
SKaa | 2| 3 22[Qz 100.00 100 115
SKda | 2| 4] 15/Qz 100.00; 100 120
SKaa | 2| H 1Qz 100.00 100 118
Skda | 2] 5 2|Qz 100.00; 100 100
SKaa | 2| 5| 3[Qz 100.00 100 110
SKkda | 2[5 33]Qz 100.00; 100 9
SKaa | 2| 5 34/Qz 100.00 100 115
SKkda_ | 2] 6 6|Qz 100.00; 100 117
Skda | 2| 7 1|Qz 100,00 100 119
SKkda |2 7| 19|Qz 100.00; 100 116
SKda 2| 7| 20[Qz 99.31 069 100 119
SKaa_ | 2[ 8 5/Qz 96.81 0.96 023 100 17
SKda 2| 8| 6/Qz 98.85] 0.92] 0.23] 100 115
SKaa | 2 8 7]Qz 98.55] 0.66} 0.79] 100 109
SKda 2| 8| 13| Qz 100.00 100 104
Skda | 2] 9] 1| Q 99.38) 062 100 117
SKda | 2| 9] 10/Qz 100.00 100 112
SKaa | 2[ 10| 1]Qz 100.00; 100 110
SKda 2| 10 ll Qz 99.54 0.46] 100 112
SKda | 2| 10 99.07 0.93 100 113
SKaa | 2| 11| 1]Qz 98.95| 0571 047 100 112
SKaa | 2| 17| 1|Qz 99_£| 919 100 116
Skda | 2[ 12[ 9[Qz 99.66 034 100 116
SK5 |2 1] 1|z 100.00; 100 122
SKs |2 1 sz 100.00, 100 114
SK5 |2 2 1|z 100.00; 100 115
SK5. 2| 2| 18[Qz 100.00 100 112
SK5 |2 3 1|Qz 100.00; 100 110
SKs | 2[4 25]Qz 99.76 024 100 11
SK5 | 2] 4] 26|Qz 99.49) 051 100 113
SK5_ | 2| 4] 28/Qz 99.37 0.63 100 112
SK5 | 2] 4] 31jQz 99.08] o.;‘ 100 113
SKs | 2[4 32]Qz 100.00, 100 115
SK5 | 2] 4] 3b|Qz 100.00; 100 115
SK5 | 2[ 4] 368|Qz 100.00, 100 11
SK5 | 2] 4] 37|Qz 100.00; 100 112
SKs | 2[5 1]z 100.00, 100 108
SK5 |2 5 3|Qz 100.00; 100 104
SK5 2 5 8oz 98.93] 0.52] 0.55] 100 107
SK5 [ 2] 5| 19/Qz 98,83 [ [ 063 054 100 109

100 105
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Supplementary Table S10: All EDS analyses by mineral

]
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SK5 2) 99.66] 0.34] 100 137

SK5 | 2] 100.00 100 110

SK5_ | 2| 100.00 100 111

SK5 | 7] 100.00, 100 115

SK5_ | 2| 100.00 100 114

SK5 | 7] 100.00, 100 108

SK5_ | 2| 100.00 100 112

SK5 | 7] 99.04 0.96| 100 106

SK5 2) 99.08| 0.92| 100 106

SK5 | 7] 100.00, 100 107

SK5_ | 2| 99.72 0.28] 100 110

SK5 | 7] 99,51 0.49] 100 112

SK5_ | 2| 99,54 0.45| 100 109

SK5 | 2] 99.33 0.67] 100 111

SK5 2) 99.26] 0.74] 100 108

SK5 | 7] 100.00 100 113

SK5_ | 2| 100.00 100 113

SK5 | 7] 99.69 0.31] 100 111

SK5_ | 2| 99.77 0.23] 100 109

SK5 | 7] 100.00, 100 111

SK5_ | 2| 100.00 100 110

SK5 | 7] 99.42 0.58| 100 103

SK5_ | 2| 100.00) 100 105

SK5 2| 100.00 100 106

SK5_ | 2| 100.00) 100 101

SK5 2 99.64] 0.36] 100 109

SK5 [ 2] 99.23 047|030 100 113

SK5 2| 100.00 100 107

SK5 [ 2] 99.59 0.41] 100 94

SK5 2 99.74] 0.26] 100 86

SK5 [ 2] 98.45 091 0.42] 0.23] 100 84

SK5 2| 100.00 100 107

SK5_ | 2| 100.00) 100 114

SK5 2| 100.00 100 109

SK5_ | 2| 100.00) 100 105

SK5 2| 100.00 100 101

SK5_ | 2| 100.00) 100 111

SK5 2| 98.24 0.96) 0.30 0.27| 0.22] 100 104

SK5_ | 2| 100.00) 100 103

SK5 2| 99.71 0.29] 100 108

SK5_ | 2| 100.00) 100 105

SK5 2| 100.00 100 101

SK5_ | 2| 100.00) 100 101

SK5 2 99.44] 0.56] 100 110

SK5_ | 2| 99.50 0.50] 100 119

ESE 99,51 0.49 100 115

SK5 | 7] 99.64 0.36] 100 113

ESIE 99.27) 0.73 100 116

SK5 [ 7] 100.00) 100 106

ESIE 99.67) 0.33] 100 103

SK5 [ 7] 99.03 056 0.24] 0.17] 100 111

ESIE 100.00 100 112

SK5_ | 2| 99.64 0.36] 100 117

SK5 2 99.72] 0.28] 100 116

SK5 [ 7] 99.38 0.41] 0.21] 100 96

ESIE 99.73] 027 100 117

SK5 | 2] 22 23|Qz 99.65 0.35] 100 117

ARKZ | 1| 1| 1|Qz+ 98.60) 093 028] 018 100 120

ARKZ | 1| 1| 16|Qz+ 92.65 363 094 100[ _ 0.36) 115 0.27] 100 101

ARK2 1 1 17(Qz + 92.24/ 2.38 1.22] 0.76| 1.40 O.E‘ 0.90 0.44 100 89

ARKZ | 1| 3] 1|Qz+ 98.15 141 0.44] 100 118

ARK2 1 5| 1/Qz + 97.87 1.42] 0.27] 0.45| 100 116

ARKZ | 1| 5] 4|Qz+ 82.90 064 16.21] 0.25] 100 94

ARKZ | 1| 6] 2|Qz+ 97.99) 1.6:7| 039 100 111

AXTA [ 1] 1] 8|Qz+ 9161 105 065 425|155 0.88| 100 65

AX1A 1 3| 7|Qz + 97.65 0.58 177 100 85

AXIA | 1| 4] 6|Qz+ 95.97 258 034 0.43] 0.67] 100 116

AX2 15-3 3[Qz+ 97.54 181 0.27 0.38] 100 184

AXZ 153 aQz+ 91.95 0.39] 7.66 100 141

AX1B 1[7-46| 11]Qz+ 96.88| 0.31] 0.39] 151 0.91 100 97

AX3 1[14-1] 16[Qz+ sz.ﬁ‘ 761 041 2.80] 5.66| 1.06 100 120

Skda_ | 2| 3 2|Qz+ 96.85, 315 100 113

SKda | 2| 3] 20|Qz+ 96.84] 2.66] 100 114

SKaa [ 2| 5| 4/Qz+ 93.72 078 1 3§l 0.34 113 100 93

SKaa | 2] 7 ﬁl Qz+ 85.10) 031 025 100 107

SKda | 2[ 11| 15/Qz+ 88.09) 1007 031 029 100 109

SK5 | 2| 15| 14|Qz+ 98.75, 0.23] 100 108

SK5. 2| 16 12[Qz+ 98.66| 0.30| 100 112

SK5 | 2| 20| 14|Qz+ 98.12 117 0.19] 100 114

AX1B [ 1] 11| 2[Qz+Ap 69.72 15 @l 0.34 12.89) 197 100 116

AXIC | 1| 5a 14Qz+ Ap 54.61 24.46] 053] 20.40 100 102

AX2 15-2 2[Qz+Ap 58.55] 23.15 0.56( 17.74] 100 144

AXIC [ 1] 5] 8|Qz+Bn %‘ 0.63] 12.26 18.88 100 132

AXIC [ 1| 3a 11[Qz+Brt 66.03] 3.00 11.82] 19.15 100 127

AXIC | 1| 5a 9[Qz+ Bt 88.80 445 6.75 100 94

SKkda | 2[5 32/Qz+Bt 78.22 15.23| 2.75] 381 100 99

AXIA [ 1] 3] 3|Qz+cal 73.99 26.01 100 o1

AXIA | 1| 4| 10|Qz+cal 62.67) 37.33] 100 86

AXIB |1 1] _8Qz+ca 76.46) 2354 100 55
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Supplementary Table S10: All EDS analyses by mineral

g 1B 2| & E o | g R =
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AXIC |1 2] 6/Qz+Cal z

AXIC |1 3 6Qz+cal 100 86
AXIC |1 3 9/Qz+Cal 00 88
AXIC |1 3| 10[Qz+cal 100 101
AXIC | 1] 3 1<1| Qz+ca 00 96
AXIC | 1] 6 10/Qz+cCal 100 | 108
AXIC | 1| 3a 8[Qz+cal 101 100 86
AXIC | 1| 3a s[Qz+ca 183 100 29
AXIC | 1| 5a 5[Qz+ cal 00 21
AX2 T i 4 Qz+ca o,:-ﬁl 100 88
AX3_ |1 13| 4/Qz+cCal 047 100 | 108
AX1B 1[7-35, 7/Qz+Cal 100 81
AX3 1[14-1] 17/Qz+Cal 00 89
SKda 2| 3] 1/Qz+Cal 100 118
SKda | 2| 4] 2[Qz+cal 00 87
SKda | 2| 4] 6|Qz+ca 14.34) 100 | 104
SKda | 2| 4] 14[Qz+cal 214 100 99
SKda | 2| 8 3Qz+ca 21.18 00 | 113
SKda | 2| 9| 12/Qz+cal 9.26 100 9%
SKda 2| 11 11/ Qz + Cal 48.07| = =
SKéa | 2| 11| 12|Qz+cCal 0.90( 2.# 0.22] 1 a
Skda | 2| 11| 13|Qz+cal 060 044 6.18| 100 107
SK4a | 2| 11| 16[Qz+Cal 20.24] 100 103
SKaa 2 11 17| Qz+Cal G-ﬁ 100 101
SKs [ 2] 5 7|Qz+ca .77 100 | 108
SK5 2| 5| 15/Qz + Cal 47_27{ 100 75
SKs [ 2] 7| 22[Qz+ca 203 100 76
SK5 2| 7| 24| Qz + Cal 34_5?‘ 100 107
SKs [ 2] 8 6[Qz+ca 44,04 100 72
SK5 2| 9| 7/Qz+Cal 3.84 100 78
SKs [ 2] 9| 1iQz+ca 3163 100 | 102
SK5 2| 10 15[Qz+cal 2.08] 100 72
SKs [ 2] 12| 12Qz+ca 082 524 022 100 | 105
SK5 2] 12| 13|Qz+cal 0.91] 767 100 99
SKs | 2| 13| 34[Qz+ca 238 100 9%
SK5 2| 14 5/Qz + Cal 19.69 100 101
SKs | 2] 14| 6[Qz+ca 163 100 90
SK5 2| 14| 20[Qz+cal 053] 42.66] 100 107
SKs | 2| 14| 33[Qz+ca 100 81
SK5 2| 15 3[Qz+cCal 100 97
SKs [ 2] 16| 5[Qz+ca 060 171 0.49 00 | 101
SK5 2| 16 6/Qz +Cal 100 60
SKs [ 2] 16| 7|Qz+ca 056 100 | 103
SKs | 2] 16 8|Qz+cal 100 58
SKs [ 2] 20| 2[Qz+ca 100 77
SK5 2] 22[ 9|Qz+ca 052 100 113
SKs | 2] 22| 15[Qz+ca 0.25 100 89
SK5 2| 22| 16Qz+ca 0.7 1,A§‘ 0.45] 1.82] 073 100 o4
SKs | 2| 22| 19[Qz+ca - 100 77
SK5 2| 22 24/ Qz + Cal 100 118
AXIB | 1]7-35| 8|Qz+ca+ 176 151 1o 5
SK5 2] 22| 6|Qz+ca+ 348 083 048] 098] . 100 82
SKs [ 2] 22| §[Qz+ca+ 2.80) 2 o.g 0.70 1o o
SK5 72| 22| 20[Qz+Cal+ 072, 0 190 073 2.17] 076 w00 | &
AX2 | 1|5-2 | 3|Qz+ FeOhy ‘I - 100 9
AX2 i5-2 5[ Qz + FeOhy 054 100 141
AX3 13-3 | 6|Qz+ Feohy 100 | 151
AX3 1[3-3 | 11]Qz+ Feohy 063] 023 100 | 118
AX3 13-6 | 8|Qz+ Feohy 065 068 059 00 | 108
SK5 2| 1| 7| Qz + Feohy 1.10} 0.63| 0.24] 100 107
SKs | 2| 19| 12[Qz+ Feony 116 050 100 | 110
SK5 2| 2| 29/Qz + Feohy + 139 0.91 0.49] o0 o
SKs [ 2] 3] 4[Qz+Feony+ 535 100 | 107
SK5 | 2] 3| 5[Qz+Feohy+ 7.06 073 094 100 %5
SKS5 2] 3|  6|Qz+Feohy + 117, 081 100 100
SKs 2] 3] 7[Qz+Feohy+ 2.26 112[ 033 0.40 100 | 109
SKda | 2| 7| 16[Qz+ Feony+Cal 087, 068 13.67 100 | 106
SKaa | 2| 7] 17|Qz+ Feohy+cCal 130 115|997 100 100
AX1B | 1]7-35| 11[Qz+Sp 068 2.36 118 o0 =
AXIB | 1[7-46| 6[Qz+Sp+ 093 To7] 329 10.43| 032 759 00 | 107
AXIB | 1735, 19(Qz+Sp+ 0.7, 134 328 178] 751 0.98 797 1o =
AXIB | 1|7-35| 12|Qz+Sp+cCal 869 2.09 156 o0 o
AX1B | 1]7-35| 13[Qz+Sp+ca 36.09 133 118 100 %
SKs | 2| 14| 18|Qz+TiO2 270 o 2# - 00 83
AXIB_ |1 5| 4Sp+ 528 785 033 35.23 0384 2872 100 1 1%
AXIB_ |1 5 7[Sp+ a H 33‘% 0.76 67 o0 %
AXIB | 1| 5 10[Sp+ 238 853 2681 088 — 105 100 65
AXIB_ |1 6 7[Sp+ 54# o1 24‘% e e - 100 58
AXIB | 1| 6 8|Sp+ 639 9.30 038 32.69 064 2622 100 -
AX1B | 1 7| 3[sp+ 3. #W\ 0.40 25.76) 0.93( 21.51 0.23[ T =
AXIB | 1| 7| 5Sp+ 3.2‘ 994 037 23.95 0.49 19.48 1o o
AXIB_ |1 7] _6[Sp+ 686]  14.07 24.09 060 876 005 o0 e
AXIB | 1| 8 4|Sp+ 513 815 32.49 051, 23.95 100 i
AXIB_ |1 9 5[Sp+ 427 967 050] 26.99 057, 218 o0 %
AXIB | 1| 11| 6|Sp+ a7 707 042 33.43 059 26.67 0 100 o
AX1B_ | 1[5410 1|sp+ 348 7.71| 054 36.33 0.96| G -93 100 100
AX1B | 1|5410 2[Sp+ 500 849 3553 0.90 27.63 100 %
AX1B 15410 3[Sp+ 4.26 8.93 0.33| 3341 0.8 - 0.09 0.80 100 96

83 2766 037
AXIB | 1|54,10  4[Sp+ 292705 o301 pac 170] LI 133 Zg
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AX1B| 1 5/Sp + 21.20 286 1.74 5.12| 7.57 33.21 1.05[ 27.25 100 52
,10
AX1B| 1 '10 7|Sp+ 20.93] 246| 187 5.10| 7.03 32.03| 1.46] 29.14 100 44
AXIB[ 1[5 8/Sp + 29.53] 6.44 9.87 43.52 10.64| 100 12
,10
AX1B| 1{5- 9/Sp + 18.02 163 117 4.85 9.04] 34.63] 0.78 29.83[ 0.03 100 87
,10
-7 2|Sp+ 22.99| 0.50{ 2.48| 1.92| 4.38| 7.62 32.62] 0.75 27.13 100 90
3|Sp+ 24.92 3.06] 1.92 3.90] 7.72 35.25 0.99 192 22.23 100 35
4/Sp + 21.97| 051 2.27| 1.82] 4.27| 7.85 31.92] 0.75 1.14 28.65 100 83
6/Sp + 30.47 2.08| 1.46 478 811 28.23] 0.83 24.15 100 i
7|Sp+ 23.79| 0.59 2.08| 1.45] 4.20] 5.71 33.58| O.EI 27.55 0.23 100 64
8|Sp + 22.60 2.61 6.74[ 21.51 32.62 0.08 13.91 100 16
2|Sp+ 23.22] 295 2.08 4.26| 9.54 0.35 28.16 0.83 23.85 4.74 100 79
3|Sp+ 32.22 3.83] 2.18 551 7.82 29.51 0.91 18.02 100 24
4/Sp + 25.78 1.77 7.16/10.17 30.10] 25.01 100 17
5/Sp + 27.30 3.55| 2.91 531 9.19 27.04] 0.81 23.56( 0.31 100 58
6|Sp + 33.73| 0.46 241 1.61| 3.29| 6.47 0.34 26.63| 0.59 24.39( 0.07 100 108|
2|Sp+ 18.15] 2.02] 1.36 4.46] 6.97 34.43] 0.71 31.71 0.19 100 79
3|Sp+ 26.77 477 176 7.84] 9.98 31.21] 17.66 100 18
4/Sp + 23.22 4.19] 2.33] 6.34| 9.30 31.13] 1.24] 22.24| 100 27
5[Sp + 21.56 189 173 5.52| 7.25 31. Iﬁl 0.67 29.66( 0.34 100 70
6/Sp + 26.20 2.80| 1.88 461 7.40 0.45 29.82 0.56 26.20[ 0.09 100 43
7|Sp+ 14.95| 1.84| 144 4.74] 6.59 37.38 0.64 32.49 100 47
8/Sp + 14.74] 1.53] 1.33 8.9913.41 35. 7<5‘ 24.25 100 31
2|Sp+ 25.12] 2.29| 164 3.70| 7.80 0.38 31.63] 26.34 0.05 1.05 100 97
3|Sp+ 24.29] 3.53| 1.98 4.97| 7.68 31.17] 0.94] 25.57 100 64
4/Sp + 28.55| 3.08| 2.08 392 7.93 0.37 28.63] 0.94] 24.58 100 65
9|Sp + 24.49 221 175 7.14 9.90 29.15 0.71 24.66 100 48
AX1B| 1|7- 10|Sp + 24.24] 201 1.70 4.64| 7.79 28.14] 0.57 23.58 7.33 100 64
35,
AX1B| 1{7- 21|sp+ 25.86 3.04| 2.24 4.26 9.34] 0.38 29.53] 0.51 24.91 100 76
35,
AX1B| 1{7- 22[Sp+ 32.75] 3.99| 3.48 3.96[ 10.45 0.44 24.88] 0.57 19.48 100 65
35,
AX1B| 1/8-4,5 3|Sp+ 20.30] 2.49| 1.86 556 8.06 0.34 31.43| 0.57 21.55 7.86 100 74
AX1B| 1|8-45| 4[Sp+ 24.20 2.53] 1.80 7.03] 9.08 30.60] 0.61 22.69 1.46 100 57
AX1B| 1/9-5 2|Sp+ 27.55] 3.55| 2.88 4.60] 9.49 28.22] 0.5‘ 23.21 100 63
AX1B| 1|9-5 3|Sp+ 25.45] 0.56 3.36] 2.54] 5.16| 9.30 0.43 28.89] O.E‘ 23.76 100 72
AX1B| 1/11-6 1|/Sp + 21.45‘ 260 1.71 377 6.65] 0.44 31.44] 0.52 26.12 0.80| 4.52 100 96
AX1B| 1{9- 5[Sp +Ap + 33.75‘ 227 113 3.01] 7.29 4.31] 27.62 0.75 19.84] 100 31
34,
AX1B| 1[7-4,6| 3|Sp+Cal+ 16. i‘ 2.02 3.20] 33.43 0.33 22. %‘ 0.35 20.14] 100 80
AX1B| 1|7-4,6 4[Sp +Cal + 40.98 2.92] 3.82|10.82 0.48 20.83] 0.39 17.16| 0.28] 100 73
AX1B| 1{7- 23|Sp +Cal + 46.42 0.63] 28.46 7.26 0.34] 6.83 218 100 74
35,
AX1B| 1{5-7 5/Sp+Qz+ 62.30| 0.45| 1.87 0.57| 1.26 0.27 14.27] 0.24 15.97 100 111
AX1B| 1[6-7 7/Sp+Qz + 63.69| 0.41] 1.58 1.26] 1.93 0.23 14.33] 0.27 14.61| 0.00 100 110
AX1B| 1|7-4,6 7|Sp+Qz + 44.51 227 365 8.76 22.05 16.82 100 58
AX1B| 1[7-46| 9|Sp+Qz+ 40.67 1.26 4.25] 8.25 24.72] 0.32 19.60 100 78
AX1B| 1/7-4,6| 12|Sp+Qz + 38.35 3.62| 313] 6.36] 0.44 23.84 0.63 19.04 1.84 100 91
AX1B| 1]7-4,6| 13[Sp+Qz + 72.83] 0.69 1.01] 2.41 11.47] O.ZE‘ 10.78 100 108|
AX1B| 1/7-4,6| 14/Sp+Qz + 65.73] 0.80 179 278 14.70] 0.38 13.13[ 0.15] 100 107)
AX1B| 1|7-4,6| 15/Sp+Qz + 43.32 1.63 3.36] 6.97 22.85 0.42 20.58| 0.00 100 64
AX1B| 1/7-4,6| 17/Sp+Qz + 56.47| 0.85) 201 361 18. :ﬂ 0.41 17.08 0.36 100 69
AX1B| 1|7-4,6| 18/Sp+Qz + 63.42 1.60] 2.31 16.02] 0.43 14.68 100 88
AX1B| 1{7- 14|{Sp+Qz + 43.09 167 335 7.19 23.59 0.44 18.77 100 70
Sp+Qz+ 95.41] 2.01 0.66| 1.92 100 85
Sp+Qz+ 62.88] 0.80| 0.67 2.16[ 312 15.82] 0.36 14.18 100 90
Sp+Qz+ 59.27 1.02| 0.86 185 318 17.77] 0.28 15.87 100 104]
Sp+Qz + 59.76 1.02| 574 2.39| 1.27| 241 12.84] O.le 11.32 187 100 85
Sp+Qz + 72.33 0.96 0.82| 0.56| 1.40 11.21] 0.36 472 761 100 2
Sp+Qz+ 74.62 1.87| 1.54 2.06] 4.14 7.90 0.34 7.52 100 99
TiO2 + Qz 47.27|52.73 100 126
TiO2 + Qz 24.67| 73.76) 1.57| 100 109
TiO2 + Qz 56.05| 42.71 1.00] 0.24 100
TiO2 + Qz 48.04 51.67 0.29 100
TiO2 + Qz 45.31|52.71| 0.52| 0.76 0.70 100 105
Znc + Qz 41.75 0.57 11.02 0.91 43.92 182 100 93
ZnO +Qz 24.26) 112 0.61 74.01 100 133]
Zrn + Qz 81.76] 0.28 17.96| 100 99




Supplementary Material S11: SEM-BSE
Images and Electron Dispersive
Spectroscopy (EDS) mineral analyses
for sample ARK2.
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Figure S11.1: ARK2 thin section showing respective sites taken for mineral chemical analyses (EDS) via Scanning Electron
Microscope (SEM).




1:Quartz +
2:Feohy +
3:Feohy +
4:Feohy +
5:Feohy +
| 6:Feohy +
7:Feohy +
8:Calcite

9:Calcite
10:Calcite + Quartz
11:Calcite
12:Calcite
13:Calcite
14:Quartz
15:Quartz
16:Quartz +
17:Quartz +

012 : ¥ 18:Calcite
SEM HV: 20.0 kV WD: 17.00 mm } ‘ ‘ ‘ MIRA3 TESCAN

View field: 949 ym Det: BSE 200 pm
SEM MAG: 417 x Date(m/d/y): 07/09/19 Saint Mary's University

Figure S11.2: ARK2 (SEM) Site 1 (Table S11.1).

1:Feohy +
2:Feohy +
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5:Feohy +
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SEM HV: 20.0 kV WD: 16.99 mm } | ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pym
SEM MAG: 417 x  Date(m/dly): 07/09/18 Saint Mary's University

Figure S11.3: ARK2 (SEM) Site 2 (Table S11.1).



1:Quartz +
2:Apatite + Quartz +
3:Feohy +
4:Feohy +

5:Mix?

6:Apatite + Quartz +
7:Apatite + Quartz +
8:Quartz

SEM HV: 20.0 kV WD: 16.99 mm } | ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pm
SEM MAG: 417 x Date(m/d/y): 07/09/19 Saint Mary's University

Figure S11.4: ARK2 (SEM) Site 3 (Table S11.1).

1:Calcite
2:Calcite
3:Calcite
4:Quartz

5:Quartz

6:Feohy +
7:Feohy +
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03
SEM HV: 20.0 kV WD: 16.99 mm } | ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pym
SEM MAG: 417 x = Date(m/dly): 07/09/18 Saint Mary's University

Figure S11.5: ARK2 (SEM) Site 4 (Table S11.1).




1:Quartz +
2:Apatite

3:Feohy +
4:Quartz +

SEM HV: 20.0 kV WD: 17.00 mm ‘ ‘ ‘ MIRA3 TESCAN
View field: 949 ym Det: BSE 200 pm
SEM MAG: 417 x Date(m/d/y): 07/16/19 Saint Mary's University

Figure S11.6: ARK2 (SEM) Site 5 (Table S11.1).
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6:Feohy +
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13:Feohy +
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SEM HV: 20.0 kV WD: 17.00 mm Fife] \
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Figure S11.7: ARK2 (SEM) Site 6 (Table S11.1).
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Figure S11.8: ARK2 (SEM) Site 7 (Table S11.1).
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Figure S11.9: ARK2 (SEM) Site 8 (Table S11.1).




Table S11.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of ARK2.
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1 1 Qz + 98.60 0.93 0.28 |0.18 100 120

1 |2 Feohy + 5.69 1.54 88.64 |1.25 |1.41 |0.82 0.66 100 86

1 3 Feohy + 6.20 1.57 |88.91 |0.75 |1.17 |0.90 0.51 100 87

1 |4 Feohy + 8.96 148 |(86.09 |0.47 |1.73 |0.77 0.51 100 86

1 5 Feohy + 7.95 1.39 |[87.41 1.74 10.81 0.71 100 83

1 |6 Feohy + 7.30 1.71 |87.17 |0.93 |1.40 |0.91 0.58 100 85

1 |7 Feohy + 13.40 2.08 |80.36 1.81 |0.96 1.09 0.29 100 82

1 |8 Cal 0.91 0.84 |54.25 56 61

1 |9 Cal 0.86 0.90 |54.24 56 60

1 |10 Cal +Qz 12.96 1.91 [85.13 100 62

1 j11 Cal 1.28 0.88 |53.83 56 61

1 |12 Cal 0.59 1.01 |54.39 56 60

1 |13 Cal 0.90 0.96 |54.14 56 60

1 14 Qz 100.00 100 120

1 15 Qz 100.00 100 118

1 |16 Qz + 92.65 3.63 [0.94 1.00 |0.36 1.15 0.27 100 101

1 17 Qz + 92.24 2.38 |[1.22 0.76 |1.40 0.65 |0.90 0.44 100 89

1 |18 Cal 0.88 1.00 |54.12 56 58

2 |1 Feohy + 6.46 0.98 [90.50 0.91 |0.52 0.63 100 81

2 2 Feohy + 17.25 79.64 (1.02 |1.19 |0.45 0.46 100 85

2 |3 Feohy + 24.45 149 |71.97 1.36 0.73 100 85

2 |4 Feohy + 8.40 1.65 |86.47 |0.62 |1.51 |0.58 0.76 100 79

2 |5 Feohy + 5.85 90.68 |0.68 |0.90 |0.50 0.46 0.94 100 78

2 |6 Feohy + 10.83 85.83 [1.49 0.79 |0.50 0.57 100 83

2 7 Ap + 1.17 0.82 |47.55 |1.29 38.42 |2.44 |5.64 |1.28 1.39 100 114

2 |8 Qz 99.22 0.78 100 119

2 9 Qz 99.47 0.53 100 117

3 1 Qz + 98.15 1.41 0.44 100 118

3 2 Ap +Qz + 25.55 0.57 |37.40 |0.81 28.51 |1.99 |4.52 |0.67 100 107

3 |3 Feohy + 27.93 3.57 ]65.33 1.60 |0.66 0.91 100 86

3 |4 Feohy + 24.60 4.09 |67.35 1.91 |0.82 1.23 100 81

3 5 Mix? 81.15 1.16 |16.59 0.42 |0.37 0.32 100 98

3 |6 Ap +Qz + 21.53 0.51 |36.80 |0.76 32.53 |1.33 |5.50 |1.06 100 111

3 |7 Ap +Qz + 1.25 0.75 |46.97 |1.18 38.93 [2.24 |6.11 |1.26 131 100 108

3 |8 Qz 99.24 0.56 0.20 100 118

4 1 Cal 1.00 0.65 |54.35 56 57

4 |2 Cal 0.83 0.83 |54.34 56 59

4 |3 Cal 0.95 1.00 |54.05 56 58

4 |4 Qz 99.80 0.20 100 121
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Table S11.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of ARK2.
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4 |5 Qz 100.00 100 116
4 |6 Feohy + 14.40 4.40 |76.83 2.25 |0.80 1.31 100 77
4 |7 Feohy + 42.12 3.85 [50.24 1.80 |0.89 1.10 100 87
4 8 Cal + Qz 34.30 0.68 1.25 [63.78 100 71
5 |1 Qz + 97.87 1.42 |0.27 0.45 100 116
5 |2 Ap 0.95 46.28 43.76 7.61 1.41 100 121
5 |3 Feohy + 16.00 1.25 |78.94 |0.76 |1.42 |0.73 0.89 100 85
5 |4 Qz + 82.90 0.64 [16.21 0.25 100 94
6 |1 Qz 99.41 0.59 100 118
6 |2 Qz + 97.99 1.62 0.39 100 111
6 |3 Qz 99.41 0.59 100 112
6 |4 Feohy + 29.42 0.95 [67.71 |0.43 |1.02 0.48 100 94
6 |5 Feohy + 17.69 1.12 [79.51 0.50 0.50 0.68 100 86
6 |6 Feohy + 62.17 1.96 [34.38 0.70 |0.33 0.47 100 95
6 |7 Feohy + 46.29 2.59 |47.76 1.34 (0.42 1.05 0.55 100 90
6 |8 Feohy + 11.96 2.03 |82.80 |0.98 [1.17 |0.46 0.61 100 82
6 |9 Feohy + 22.46 1.14 |73.05 0.75 |0.56 0.74 |0.55 |0.74 100 88
6 |10 Feohy + 14.46 1.46 [81.06 |0.73 |1.20 [0.49 0.61 100 86
6 |11 Feohy + 18.48 1.44 [76.70 [0.52 |1.37 |0.70 0.79 100 92
6 |12 Ap + Qz + 50.21 0.34 [22.55 [0.67 21.83 [1.20 |2.27 |0.92 100 125
6 |13 Feohy + 16.18 81.04 0.93 [0.59 0.60 |0.65 100 82
7 |1 Qz 98.93 0.81 0.26 100 110
7 |2 Cal + QZ 37.91 0.55 1.05 |60.49 100 76
7 |3 Cal + Qz 38.93 1.02 |60.06 100 75
7 |4 Feohy + 14.06 1.40 [82.45 0.97 |0.55 0.56 100 82
7 |5 Ap +Qz + 29.92 0.48 [32.03 |0.97 28.65 [1.70 |4.85 |1.40 100 115
7 |6 Ap + Qz + 4.73 1.08 [53.83 [1.31 28.34 |2.45 |6.53 |1.74 100 85
7 |7 Qz 100.00 100 119
7 |8 Qz 100.00 100 119
7 19 Cal + Qz 45.11 3.70 0.54 [50.25 0.40 100 71
7 |10 Cal + Qz 64.60 0.49 [34.91 100 84
7 111 Feohy + 43.44 3.81 |48.46 1.81 [0.70 |0.61 |0.23 0.94 100 95
7 |12 Cal + Qz 40.19 083 |[1.25 0.62 |56.77 0.33 100 69
8 |1 Qz 99.15 0.65 0.20 100 108
8 |2 Cal 4.92 0.96 [50.12 56 58
8 |3 Cal 2.38 2.97 0.77 |49.88 56 55
8 |4 Cal + Qz 18.86 0.57 1.64 |78.93 100 63
8 |5 Mix 54.40 |0.96 |15.37 [3.58 4.18 [10.92 [3.03 [1.91 4.23 1.42 100 37
8 |6 Cal 2.23 1.85 1.13 [50.79 56 58
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Table S11.1:

Scanning Electron

Microscope (SEM) mineral chemical analyses (EDS) of ARK2.
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8 |7 Cal + Qz 19.29 1.59 [79.13 100 61

8 |8 Feohy + 28.17 1.00 |68.14 |0.54 |1.03 |0.67 0.46 100 85

8 |9 Feohy + 57.84 2.38 |35.77 1.04 |0.93 0.41 1.62 100 99

8 |10 Feohy + 25.43 3.57 65.82 2.05 |1.00 |0.66 1.46 100 80

8 |11 Cal 1.96 0.78 |53.26 56 54

8 |12 Cal + Qz 15.49 111 |1.30 2.73 |79.00 0.38 100 58

8 |13 Qz 100.00 100 115
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Supplementary Material S12: SEM-BSE
Images and Electron Dispersive
Spectroscopy (EDS) mineral analyses
for sample SK5.



lcm

Figure S12.1: SK5 thin section showing respective sites taken for mineral chemical analyses (EDS) via Scanning Electron
Microscope (SEM).
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Figure S12.3: SK5 (SEM) Site 2 (Table S12.1).
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Figure S12.4: SK5 (SEM) Site 3 (Table S12.1).
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Figure S12.5: SK5 (SEM) Site 4 (Table S12.1).
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Figure S12.6: SK5 (SEM) Site 5 (Table S12.1).
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Figure S12.7: SK5 (SEM) Site 6 (Table S12.1).
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Figure S12.9: SK5 (SEM) Site 8 (Table S12.1).
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Figure S12.10: SK5 (SEM) Site 9 (Table S12.1).
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Figure S12.11: SK5 (SEM) Site 10 (Table S12.1).
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Figure S12.12: SK5 (SEM) Site 11 (Table S12.1).
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Figure S12.13: SK5 (SEM) Site 12 (Table S12.1).
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Figure S12.14: SK5 (SEM) Site 13 (Table S12.1).
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Figure S12.15: SK5 (SEM) Site 14 (Table S12.1).
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Figure S12.16: SK5 (SEM) Site 15 (Table S12.1).
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Figure S12.17: SK5 (SEM) Site 16 (Table S12.1).
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Figure S12.18: SK5 (SEM) Site 17 (Table S12.1).
1:Quartz
2:Apatite + Quartz
3:Apatite

4:Apatite + Quartz

SEM HV: 20.0 kV WD: 17.00 mm \ I | | MIRA3 TESCAN
View field: 1.62 mm Det: BSE 500 ym
SEM MAG: 245 x  Date(m/dly): 07/15/19 Saint Mary's University

Figure S12.19: SK5 (SEM) Site 18 (Table S12.1).




1:Quartz

2:Calcite + Quartz
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View field: 1.63 mm Det: BSE 500 ym
SEM MAG: 243 x Date(m/d/y): 07/15/19 Saint Mary's University

Figure S12.20: SK5 (SEM) Site 19 (Table S12.1).
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¥ 9:Quartz

10:Calcite + Quartz
11:Quartz
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13:Quartz

14:Quartz +

SEM HV: 20.0 kV WD: 17.00 mm ‘ MIRA3 TESCAN
View field: 735 ym Det: BSE 200 ym
SEM MAG: 538 x  Date(m/d/y): 07/15/19 Saint Mary's University

Figure S12.21: SK5 (SEM) Site 20 (Table S12.1).




1:Quartz

2:Calcite + Quartz
3:Quartz

4:Calcite + Quartz
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SEM HV: 20.0 kV
View field: 750 ym
SEM MAG: 527 x

WD: 17.00 mm | | MIRA3 TESCAN
Det: BSE 200 pm

Date(m/d/y): 07/15/19

Saint Mary's University

Figure S12.22: SK5 (SEM) Site 21 (Table S12.1).
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View field: 654 ym
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Saint Mary's University
Figure S12.23: SK5 (SEM) Site 22 (Table S12.1).



27:Calcite + Quartz +

Figure S12.23: SK5 (SEM) Site 22 (Table S12.1).



Table S12.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of SK5.

S © ) 0 ) %) 5] 5] _ = =
g 2 818/ g8/8/2/ ¢/ ¢8/§ 8/ 8/8|uw/c|Q 8912 8/8/¢l8 8|88 7 :t
ch s n [= z L = > (@] Z X o n o (6] (@] N N < o S 8 'g = = SF
1 1 Qz 100 100 114
1 2 Ap +Qz 4.84 48.6 38.12 |1.6 6.84 100 103
1 3 Feohy + 11.26 1.79 |83.86 2.46 |0.63 100 76
1 4 Ap +Qz 47.65 1.15 28.81 19.43 |1 1.96 100 102
1 5 Qz 100 100 115
1 6 TiO2 + Qz 24.67 |73.76 1.57 100 109
1 7 Qz + Feohy 77.87 1.1 20.16 0.63 0.24 100 110
1 8 TiO2 + Qz 56.05 (42.71 1 0.24 100 118
2 1 Qz 100 100 112
2 2 Cal + Qz 18.46 81.54 100 62
2 3 Feohy + Cal+Qz + |7.68 1.18 |59.13 1.35 |30.66 100 69
2 4 Feohy + Cal + Qz + 11.88 0.74 |49.28 1.19 |36.9 100 71
2 5 Cal + Gth + 9.73 1.12 |42.01 1.66 |[45.49 100 68
2 6 Gth + 18.54 2.79 |73.33 2.08 [3.26 100 76
2 7 Cal + Qz 2.69 0.89 |96.42 100 54
2 8 Cal + Qz 7.81 0.7 91.49 100 57
2 9 Cal + Gth + 19.17 1.32 |47.57 1.48 |30.46 100 70
2 10 Feohy + Qz + Cal 67.38 1.07 [29.6 0.85 |1.1 100 101
2 11 Feohy + Qz + Cal + |67.64 1.14 |29.05 1.02 |1.15 100 97
2 12 Feohy + Qz + Cal + [29.16 1.75 |65.46 223 ]1.38 100 81
2 13 Feohy + Qz + 61.22 1.62 |34.97 0.76 |1.19 0.24 100 99
2 14 Cal + Qz 27.52 1.23 71.24 100 66
2 15 Cal + Qz 33.39 0.54 |66.07 100 70
2 16 Feohy + Qz + 65.41 1.15 |31.52 0.8 1.12 100 100
2 17 Feohy + Cal + 19.44 3.2 55.72 1.55 |18.63 0.41 |1.05 100 76
2 18 Qz 100 100 110
2 19 TiO2 + Qz 48.04 |51.67 0.29 100 115
2 20 Feohy + Qz 64.48 34.32 0.91 |0.29 100 102
2 21 Feohy + Qz 71.12 0.82 |26.92 0.79 |0.34 100 99
2 22 Ap 0.5 49.71 |0.84 39.52 |1.63 |6.36 1.44 100 103
2 23 Ap + Qz 5.07 49.91 |0.72 38.24 |1.53 |4.52 100 92
2 24 Ap + 0.64 50.05 [1.12 39.67 |1.57 |5.61 1.34 100 100
2 25 Ap + 1.28 50.35 [1.02 39.39 |1.62 |6.33 100 100
2 26 Ap 0.83 49.65 |1.01 39.68 |1.52 |5.85 1.46 100 103
2 27 Ap 0.75 50.27 [1.04 39.52 |1.64 |54 1.38 100 101
2 28 Ap + Qz 41.28 2.01 31.63 |0.42 23.65 [1.01 100 99
2 29 Qz + Feohy + 63.4 1.39 |33.8 0.91 |0.49 100 107
3 1 Qz 100 100 111
3 2 Cal + Qz 2.28 0.68 |97.04 100 56
3 3 Feohy + 27.5 0.77 |69.82 1.46 |0.45 100 86
3 4 Qz + Feohy + 83.44 16.21 0.35 100 95
3 5 Qz + Feohy + 66.82 4.06 |27.44 0.73 0.94 100 100
3 6 Qz + Feohy + 79.15 1.17 |18.87 0.81 100 109
3 7 Qz + Feohy + 65.63 2.26 |30.27 1.12 |0.33 0.4 100 106
4 1 Cal + Qz 33.99 66.01 100 65
4 2 Feohy + Qz + 11.55 |0.49 |2.87 |79.39 2.4 2.97 0.32 100 72
4 3 Cal + Qz 28.84 71.16 100 63
4 4 Feohy + Qz 6.26 92.04 1.7 100 74
4 5 Feohy + Qz 9.91 1.85 |85.19 2.32 |0.73 100 71
4 6 Cal + Qz 27.28 0.96 |71.76 100 62
4 7 Cal + Qz 32.23 0.72 |67.04 100 66
4 8 Cal + Qz 3.86 0.96 |95.18 100 55
4 9 Feohy + Cal + Qz 9.57 1.09 |39.26 1.29 |48.79 100 63
4 10 Cal + Qz 35.81 64.19 100 67
4 11 Cal + Qz 9.17 90.83 100 57
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Table S12.1: Scanning Electron

Microscope (SEM) mineral chemical analyses (EDS) of SK5.

S © ) 0 ) %) [52) [52) _ = =
2| £ 818 8123 2/2 9/8/8/ 8/ 8/v 5 8l9/9/e 88 98,88 |8 ®| %z
DC_> S 7] [ z w = > (@] Z X o n 5 O O N} N g o S 8 .g s ° e
4 12 Cal + Qz 22.4 0.68 |76.91 100 63
4 13 Feohy + Qz + 32.23 1.83 |59.08 1.75 |5.1 100 84
4 14 Ap +Qz 30.06 34.39 |0.66 28.98 |1.46 |4.46 100 104
4 15 Cal + Qz 23.46 0.81 |75.73 100 63
4 16 Cal + Qz 39.39 0.82 |59.79 100 69
4 17 Feohy + Qz 6.21 91.59 2.2 100 73
4 18 Feohy + Qz + Cal + |10.18 2.32 |64.24 1.88 |[20.62 0.76 100 71
4 19 Cal + Qz 17.14 82.86 100 58
4 20 Cal + Qz 19.85 0.93 0.75 |78.46 100 61
4 21 Feohy + Qz + 12.19 2.22 |81.53 2.26 |1.47 0.33 100 76
4 22 Cal 1.22 98.78 100 54
4 23 Cal 1.52 1.3 97.17 100 54
4 24 Feohy + Qz + 10.62 1.02 |84.33 2.15 |1.87 100 77
4 25 Qz 99.76 0.24 100 113
4 26 Qz 99.49 0.51 100 112
4 27 Cal + Qz 32.28 0.58 |67.14 100 66
4 28 Qz 99.37 0.63 100 113
4 29 Cal 1.83 98.17 100 55
4 30 Feohy + Qz + 45.44 1.55 [49.79 1.15 (1.8 0.27 100 95
4 31 Qz 99.08 0.92 100 115
4 32 Qz 100 100 115
4 33 Cal + Qz 51.2 48.8 100 79
4 34 Feohy + Qz + 35.49 (1.83 |2.01 |58.39 1.74 |0.55 100 84
4 35 Qz 100 100 111
4 36 Qz 100 100 112
4 37 Qz 100 100 108
5 1 Qz 100 100 104
5 2 Feohy + Qz + 20.06 1.73 |72.89 2.15 |2.86 0.31 100 79
5 3 Qz 100 100 107
5 4 Cal 1.86 0.87 |1.39 |95.88 100 53
5 5 Cal + Qz 26.66 0.81 |72.53 100 62
5 6 Gth + Qz 19.28 1.85 |74.98 191 (111 0.87 100 76
5 7 Qz + Cal 55.23 44.77 100 75
5 8 Qz 98.93 0.52 |0.55 100 109
5 9 Feohy + Qz + 27.59 1.73 |67.53 174 |1.11 0.3 100 81
5 10 Cal + Qz 3.91 0.59 |0.69 |[94.81 100 55
5 11 Cal + Qz 2.96 0.94 |96.09 100 54
5 12 Cal + Qz 19.96 0.79 |79.25 100 61
5 13 Feohy + Qz + Cal + |36.5 1.22 |42.71 1.01 ([18.56 100 85
5 14 Feohy + Qz + Cal + |29.14 1.94 |58.66 1.73 |8.52 100 83
5 15 Qz + Cal 52.78 47.22 100 76
5 16 Cal + Qz 35.03 1.16 0.73 |63.09 100 70
5 17 Cal + Qz 11.97 88.03 100 59
5 18 Cal + Qz 44.57 0.84 54.59 100 70
5 19 Qz 98.83 0.63 0.54 100 105
5 20 Cal + Qz 20.81 0.67 |78.52 100 61
5 21 Qz 99.66 0.34 100 107
5 22 Qz 100 100 110
5 23 Qz 100 100 111
6 1 Qz 100 100 115
6 2 Cal + Qz 33.06 66.94 100 63
6 3 Feohy + Qz + Cal + |21.83 2.4 68.46 2.42 |4.58 0.31 100 75
6 4 Cal + Qz 23.23 1.06 |75.71 100 61
6 5 Feohy + Qz + 21.56 1.78 |72.25 2.28 |0.86 0.9 0.37 100 76
6 6 Cal + Qz 28.27 71.73 100 64
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Table S12.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of SK5.

S © ) 0 ) %) [52) [52) _ = =
gl 3 8 88912/ ¢/ 9/8/¢8/ 8/ 8|ulo|8 &/2/2/8 /8 9 & ¢|¢8g|s ¥ |3z
g s n = = w = = S} b4 x a (2] 5 o O N N < 0 L 8 z = st ge
6 7 Ap +Qz 59.04 21.21 |0.48 15.97 |0.92 |2.37 100 103
6 8 Cal + Qz 4.23 0.71 |95.06 100 56
6 9 Feohy + Qz + 40.72 1.43 |55.06 159 (1.21 100 88
6 10 Qz 100 100 114
6 11 Feohy + Qz+ Cal + 13.86 1.54 |54.63 1.86 (28.13 100 75
6 12 Cal + Qz 19.91 80.09 100 62
6 13 Cal + Qz 48.83 0.51 0.62 |50.04 100 74
6 14 Qz 100 100 108
6 15 Qz 100 100 112
7 2 Cal 1.25 98.75 100 50
7 3 Feohy + Qz + Cal + |11.92 1.87 |81.17 273 |2.31 100 68
7 4 Cal 181 0.71 |97.48 100 51
7 5 Feohy + Qz + Cal + |9.84 2.47 |81.55 2.7 2.34 1.1 100 69
7 6 Cal 56 56 51
7 7 Feohy + Qz + Cal + |26.74 1.56 |67.45 2.4 1.86 100 74
7 8 Cal + Qz 18.93 81.07 100 58
7 9 Cal + Qz 25.71 74.29 100 60
7 10 Qz 99.04 0.96 100 106
7 11 Qz 99.08 0.92 100 106
7 12 Qz 100 100 107
7 13 Cal + Qz 21.17 0.59 |78.25 100 60
7 14 Qz 99.72 0.28 100 110
7 15 Cal + Qz 14.88 85.12 100 57
7 16 Qz 99.51 0.49 100 112
7 17 Cal 161 98.39 100 55
7 18 Feohy + Qz + Cal + |25.37 1.76 |68.38 276 |1.73 100 73
7 19 Cal + Qz 25.36 0.83 73.81 100 64
7 20 Feohy + Qz + Cal+ |8.97 |0.49 |1.98 |76.24 232 |9 0.99 100 72
7 21 Cal + Qz 14.27 0.69 |85.04 100 60
7 22 Qz + Cal 97.97 2.03 100 107
7 23 Cal 0.381 |55.62 56 53
7 24 Qz + Cal 65.5 34.5 100 72
8 1 Feohy + Qz + Cal + |8.96 1.89 [83.33 2.83 |1.96 1.04 100 73
8 2 Cal + Feohy + Qz + |4.75 1.28 |43.68 1.39 [48.89 100 58
8 3 Hole 16.14 49.21 13.78 20.87 100 3
8 4 Hole 41.41 4.19 |5.36 10.22 |18.89 |3.65 |0.77 11.89 3.62 100 30
8 5 Feohy + Qz + Cal + |8.37 1.43 |85.62 296 |1.62 100 73
8 6 Qz + Cal 55.96 44.04 100 78
8 7 Cal + Qz 39.71 0.68 59.61 100 62
8 8 Cal 56 56 54
8 9 Feohy + Qz + Cal + |16.83 65.16 2.18 |15.83 100 7
8 10 Cal 0.353 |55.65 56 56
8 11 Feohy + Qz+ Cal+ |8.6 1.67 |82.61 3.06 |4.06 100 76
8 12 Cal 0.431 |55.57 56 56
8 13 Feohy + Qz + Cal 6.59 1.91 |63.21 2.2 26.09 100 71
8 14 Cal + Feohy + Qz 4.85 43.42 1.27 |50.46 100 64
8 15 Cal + Qz 4.07 95.93 100 56
8 16 Cal + Qz 25.06 74.94 100 59
8 17 Cal + Qz 17.85 |1.25 6.47 74.44 100 54
8 18 Ap 53.45 |1.32 35.41 |1.72 |7.64 |0.46 100 68
8 19 Cal 56 56 55
9 1 Feohy + Cal+ Qz + |7.22 1.5 73.62 2.57 |15.09 100 71
9 2 Feohy + Qz + Cal + |15.84 1.14 |59.03 1.87 [22.12 100 73
9 3 Feohy + Qz + Cal + |10.17 1.97 |68.69 255 |16.61 100 71
9 4 Cal 56 56 53
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Table S12.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of SK5.

S © ) 0 ) %) [52) [52) _ = =
2 3 8 88912/ ¢/ 9/8/¢8/ 8/ 8|ulo|8 &/2/2/8 /8 9 & ¢|¢8g|s ¥ |3z
g s n = = w = = S} b4 x a (2] 5 o O N N < 0 L 8 z = st ge
9 5 Cal + Qz 6.26 93.74 100 56
9 6 Cal 0.65 |55.35 56 53
9 7 Qz + Cal 96.16 3.84 100 102
9 8 Cal +Qz 4.76 94.82 0.42 100 41
9 9 Cal 1.62 98.38 100 44
9 10 Cal + Qz 4.75 95.25 100 42
9 11 Qz + Cal 68.37 31.63 100 72
10 |1 Qz 99.54 0.46 100 109
10 |2 Cal+Qz 12 88 100 56
10 |3 Cal 56 56 52
10 |4 Cal 56 56 52
10 |5 Cal 0.94 0.7 98.36 100 54
10 |6 Mnz (Ce) + 1.55 5.83 33.69 -0.52 1.49 16.33 |31.47 |10.16 100 98
10 |7 Cal+Qz 9.38 90.62 100 49
10 |8 Gth + Qz 19.8 |0.63 |3.36 |70.81 231 |2.57 0.52 100 79
10 |9 Cal 2.08 1.92 95.99 100 56
10 |10 Gth + Qz 35.62 |0.61 |7.17 |50.7 2 1.93 1.97 100 87
10 |11 Gth + Qz 24.38 3.8 57.19 191 |11.93 0.78 100 80
10 |12 Feohy + Qz + Cal + |26.46 2.73  |65.09 2.3 215 [0.73 [0.53 100 81
10 |13 Cal 2.05 97.95 100 55
10 |14 Feohy + Qz + Cal 27.36 0.72  126.93 0.97 [44.03 100 68
10 |15 Qz + Cal 95.92 4.08 100 105
10 |16 Qz 99.33 0.67 100 111
10 |17 Cal 1.72 98.28 100 53
1 |1 Cal+Qz 13.39 0.76 85.85 100 56
1 |2 Qz 99.26 0.74 100 108
1 |3 Feohy + Qz+ Cal+ |9.06 |0.51 |1.77 |81.21 2.27 |5.18 100 65
1 |4 Feohy + Qz + Cal + |34.18 1.29 |49.47 1.65 |134 100 72
11 |5 Cal + Qz 21.46 0.87 |77.66 100 61
11 |6 Cal+Qz 1.27 1.23 |975 100 54
1 |7 Cal + Qz 22.45 77.55 100 62
11 |8 Cal 1.65 1.29 |97.06 100 54
1 |9 Cal 1.09 1.02  |97.89 100 55
11 |10 Qz 100 100 113
11 11 Cal 1.55 1.08 |97.37 100 56
11 |12 Qz 100 100 113
11 |13 Cal +Qz 41.68 58.32 100 71
11 |14 Cal 2.1 0.65 |97.24 100 54
11 |15 Feohy + Qz + Cal + |22.36 1.94 |70.62 249 [2.31 0.28 100 81
11 |16 Cal 1.09 1.24 197.66 100 53
1 |17 Qz 99.69 0.31 100 111
12 |1 Feohy + Qz + Cal + |12.05 1.71 |68.53 242 [15.29 100 69
12 |2 Feohy + Qz + Cal + |7.12 1.4 53.11 1.68 |36.68 100 65
12 |3 Cal+Qz 12.47 87.53 100 56
12 |4 Feohy + Qz + Cal + |16.47 146 [54.82 156 |25.7 100 71
12 |5 Cal 1.8 171 96.49 100 51
12 |6 Cal 56 56 50
12 |7 Cal 56 56 52
12 |8 Cal + Qz 4.65 4.4 0.88 |90.06 100 52
12 |9 Cal + Feohy + Qz 3.16 20.97 1.07 |74.81 100 56
12 |10 Cal + Qz 3.82 1 0.78 [94.4 100 55
12 |11 Ap + Qz 1.8 50.92 [1.12 38.17 |1.57 |5.62 |0.8 100 49
12 |12 Qz + Cal 89.72 0.82 9.24 0.22 100 99
12 |13 Qz + Cal 91.42 0.91 7.67 100 98
13 |1 Cal 56 56 50
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Table S12.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of SK5.

S © ) 0 ) %) 5] 5] _ = =
g 2 8/8,8/8/2/ %/ % §/8/ 8 8|u|c 2 892l 8lg 8§88 8 :z%
ch 3 n [ < I = = O Z X o (%] 5 (@] (8} N ~N < o L 8 'g = = gF
13 |2 Feohy + Cal + Qz + |15.84 3.24 |64.02 2.14 |14.44 0.33 100 71
13 |3 Feohy + Cal + Qz + |10.25 2.44 66.31 2.32 |18.68 100 67
13 |4 Feohy + Cal + Qz + |8.31 1.86 |67.66 2.09 |20.08 100 66
13 |5 Feohy + Cal+Qz+ |7.79 2.1 58.33 2.1 29.69 100 64
13 |6 Feohy + Cal + Qz + |7.13 1.46 |64.48 2.37 |24.56 100 65
13 |7 Feohy + Cal+ Qz+ |84 1.62 |54.28 1.88 |[33.82 100 64
13 |8 Feohy + Cal+Qz+ |7.5 1.69 |70.64 227 |17.9 100 68
13 |9 Feohy + Cal + Qz + |5.54 1.58 |43.66 2.04 |47.19 100 63
13 |10 Cal 1.7 2.77 95.54 100 53
13 |11 Feohy + Cal + Qz + |8.57 3.89 |67.56 293 |17.05 100 69
13 |12 Feohy + Cal+ Qz+ |8.83 2.36 |73.87 2.4 12.54 100 70
13 |13 Feohy + Cal + Qz + |8.04 1.99 |72.83 2,55 |13.87 |0.72 100 71
13 |14 Feohy + Cal + Qz + |4.94 1.16 |43.06 1.63 [49.21 100 62
13 |15 Cal 1.78 0.96 96.49 0.76 100 55
13 |16 Feohy + Cal+ Qz+ |6.04 1.43 |59.15 1.9 31.48 100 64
13 |17 Feohy + Cal + Qz + |6.46 1.79 |55.46 2.3 34 100 71
13 |18 Feohy + Cal+Qz+ |7.92 |0.65 |2.6 73.82 249 |12.52 100 69
13 |19 Cal + Qz 2.76 97.24 100 55
13 |20 Feohy + Cal+Qz + |6.73 1.99 [65.97 2.16 |23.15 100 64
13 |21 Feohy + Cal + Qz + |30.17 1.71 |58.03 269 |7.39 100 80
13 |22 Ap 1.02 0.57 |48.36 |1.15 39.67 |1.95 |6.74 |0.54 100 67
13 |23 Feohy + Cal+Qz+ |7.91 |0.58 (2.85 |72.2 2.94 |13.52 100 68
13 |24 Feohy + Cal + Qz+ |7.23 2.09 |66.68 259 [21.41 100 66
13 |25 Feohy + Cal+Qz+ |7.1 1.92 |58.74 2.27 |29.97 100 70
13 |26 Feohy + Cal+ Qz+ |13.36 |0.56 |2.43 |67.46 241 |13.77 100 71
13 |27 Feohy + Cal + Qz + |36.21 1.9 54.87 1.65 |5.37 100 78
13 |28 Cal + Qz 2.3 0.9 96.8 100 53
13 |29 Feohy + Cal + Qz 8.85 |0.65 68.54 2.33 |19.63 100 67
13 |30 Cal 56 56 52
13 |31 Feohy + Cal + Qz + |7.59 1.27 |84.24 2.38 |3.82 0.69 100 40
13 |32 Feohy + Cal + Qz 6.76 57.16 196 [34.11 100 64
13 |33 Cal + Qz 2.48 97.52 100 48
13 |34 Qz + Cal 97.62 2.38 100 101
13 |35 Feohy + Cal+Qz+ |7.84 |0.66 (2.03 |72.14 251 |14.81 100 65
13 |36 Cal + Qz 2.9 97.1 100 54
13 |37 Cal + Qz 3.48 0.65 95.87 100 49
14 |1 Feohy + Cal + Qz 11.58 72.8 3.29 |12.34 100 52
14 |2 Feohy + Qz+ Cal+ |34.6 |0.52 |1.52 |55.91 1.64 |5.81 100 63
14 |3 Cal + Qz 26.13 73.87 100 60
14 |4 Cal 171 98.29 100 51
14 |5 Qz + Cal 80.31 19.69 100 90
14 |6 Qz + Cal 98.37 1.63 100 107
14 |7 Cal + Qz 16.9 83.1 100 57
14 |8 Cal + Qz 2.75 97.25 100 53
14 |9 Ilm + Qz 41.95 |33.64 22.86 |0.58 [0.43 |0.54 100 96
14 |10 Ap + Qz 16.59 0.36 |40.61 |0.85 34.43 |1.65 |5.24 |0.28 100 100
14 |11 Cal + Qz 2.55 1.05 |96.07 0.33 100 52
14 |12 Qz 99.77 0.23 100 109
14 |13 Cal + Qz 23.15 76.85 100 63
14 |14 Cal + Qz 25.47 74.53 100 62
14 |15 Cal + Qz 10.08 0.62 |89.3 100 57
14 |16 Cal + Qz 48.32 0.47 |51.22 100 75
14 |17 Cal + Qz 14.41 85.59 100 58
14 |18 Qz + TiO2 74.35 (14.7 10.7 0.25 100 106
14 |19 Cal + Qz 14.58 0.65 0.94 [83.82 100 60
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Table S12.1: Scanning Electron

Microscope (SEM) mineral chemical analyses (EDS) of SK5.

S © ) 0 ) %) [52) [52) _ = =
gl 3 818/ 8/g/2/g ¢/8 ¢ 8|8|ulo 88228 8 ¢ 8§ §|¢§8|8 8|3z
g s n = = w = = S} b4 x a (2] 5 o O N N < 0 L 8 z = st ge
14 |20 Qz + Cal 56.81 0.53 |42.66 100 81
14 |21 Ap +Qz 2.43 0.48 |48.7 |0.93 40.07 |2.01 |5.1 0.3 100 100
14 |22 Cal + Qz 41.75 58.25 100 69
14 |23 Cal + Qz 8.85 0.64 |90.51 100 55
14 |24 Feohy + Qz + Cal + |27.29 1.58 |57.04 2.06 |12.03 100 74
14 |25 Feohy + Qz + Cal + |39.19 41.85 146 |175 100 79
14 |26 Cal + Qz 14.71 85.29 100 55
14 |27 Cal + Qz 14.98 0.68 |84.34 100 56
14 |28 Cal 0.622 55.38 56 52
14 |29 Feohy + Cal + Qz+ |24.89 |1.66 |1.83 |31.69 1.84 |(37.78 0.32 100 72
14 |30 Ap +Qz 3.89 0.78 [49.54 |0.9 36.4 |197 |6.26 |0.27 100 90
14 |31 Cal + Qz 27.92 72.08 100 61
14 |32 Cal + Qz 6.29 93.71 100 53
14 |33 Qz + Cal 95.27 4.73 100 97
14 |34 Qz 100 100 111
14 |35 Qz 100 100 110
14 |36 Cal + Qz 14.53 85.47 100 51
15 |1 Qz 99.42 0.58 100 103
15 |2 Cal + Qz 12.59 0.84 |86.57 100 55
15 |3 Qz + Cal 97.87 2.13 100 101
15 |4 Qz 100 100 105
15 |5 Cal + Qz 15.29 84.71 100 58
15 |6 Cal + Qz 7.25 92.75 100 55
15 |7 Cal + Qz 43.13 0.51 |56.35 100 68
15 |8 Feohy + Qz + Cal + |14.58 1.89 |67.79 2.18 |13.27 0.28 100 74
15 |9 Feohy + Qz + Cal + |25.74 0.96 |35.88 1.42 |36.01 100 71
15 |10 Zrn + Qz 81.76 0.28 17.96 100 99
15 |11 Feohy + Qz + 79.35 1.54 |18.45 0.66 100 101
15 |12 Cal + Qz 5.35 08 |1 92.85 100 55
15 |13 Py + Qz 1.36 27.62 0.25 |0.21 70.57 100 215
15 |14 Qz + 98.75 1.02 0.23 100 108
16 |1 Qz 100 100 106
16 |2 Qz 100 100 101
16 |3 Cal + Qz 23.1 76.9 100 59
16 |4 Qz 99.64 0.36 100 109
16 |5 Qz + Cal 92.52 0.6 1.71 4.69 0.49 100 60
16 |6 Qz + Cal 95.73 4.27 100 103
16 |7 Qz + Cal 16.54 0.56 82.9 100 58
16 |8 Qz + Cal 51.09 48.91 100 7
16 |9 Cal + 12.17 0.83 |87.01 100 58
16 |10 Ap +Qz 5.13 52.94 |0.84 343 |156 |5 0.22 100 90
16 |11 Qz 99.23 0.47 0.3 100 113
16 |12 Qz + 98.66 1.05 0.3 100 112
16 |13 TiO2 + Qz 45.31 |52.71 |0.52 |0.76 0.7 100 105
16 |14 Cal + Qz 42.65 57.35 100 71
16 |15 Qz 100 100 107
16 |16 Qz 99.59 0.41 100 94
16 |17 Qz 99.74 0.26 100 86
16 |18 Qz 98.45 0.91 0.42 0.23 100 84
16 |19 Py + Cal + Qz 4.58 15.47 44.9 35.06 100 88
16 |20 Cal + Qz 31.21 0.55 |68.24 100 66
16 |21 Feohy + Cal + Qz + |11.39 1.26 |50.73 1.6 35.02 100 67
16 |22 Cal + Qz 19.22 80.78 100 60
16 |23 Cal + Qz 41.9 58.1 100 71
16 |24 Cal + Qz 36.59 63.42 100 67
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Table S12.1: Scanning Electron

Microscope (SEM) mineral chemical analyses (EDS) of SK5.

S © ) 0 ) %) [52) [52) _ = =
gl 3 818/ 8/g/2/g ¢/8 ¢ 8|8|ulo 88228 8 ¢ 8§ §|¢§8|8 8|3z
g s n = = w = = S} b4 x a (2] 5 o O N N < 0 L 8 z = st ge
16 |25 Cal + Qz 35.57 0.62 63.81 100 67
16 (26 Qz 100 100 107
16 |27 Qz 100 100 114
16 (28 Qz 100 100 109
17 |1 Feohy + Qz + 7.13 90.96 0.72 1.18 100 72
17 |2 Feohy + Qz + 12.95 1 64.08 |3.66 (2.44 13.02 1.44 0.37 1.03 100 59
17 |3 Qz 100 100 105
17 |4 Cal + Qz 17.05 82.95 100 56
17 |5 Cal + Feohy + Qz 9.41 39.45 51.13 100 59
17 |6 Feohy + Qz + Cal 32.16 58.6 0.5 8.01 0.73 100 80
17 |7 Cal + Qz 7.2 92.8 100 51
17 |8 Feohy + Qz + Cal + 36.99 1.22 47.91 |0.62 12.42 0.83 100 78
17 |9 Qz 100 100 101
17 |10 Cal 1.66 1.31 97.03 100 52
17 |11 Feohy + Cal + Qz + 8.41 (22.3 1.22 40.96 0.68 21.34 4.29 0.8 100 66
17 |12 Cal 1.92 1.16 96.92 100 53
17 |13 Cal + Gth + 18.7 1.9 26.75 52.65 100 67
17 |14 Ap +Qz 4.97 49.52 |0.84 37.14 |1.34 |6.19 100 95
17 |15 Qz 100 100 111
18 |1 Qz 98.24 0.96 0.3 0.27 0.22 100 104
18 (2 Ap +Qz 1.1 50.23 |0.78 40.25 (1.52 577 |0.34 100 86
18 |3 Ap 0.96 50.06 |0.88 40.9 |1.32 |5.87 100 76
18 |4 Ap +Qz 20.98 39.55 (0.74 32.63 |1.17 |4.94 100 90
19 |1 Qz 100 100 103
19 (2 Cal + Qz 31.75 68.25 100 60
19 (3 Qz 99.71 0.29 100 108
19 |4 Cal + Qz 16.08 1.23 82.69 100 57
19 |5 Qz 100 100 105
19 |6 Cal + Qz 29.29 70.71 100 60
19 |7 Cal + Qz 36.72 0.94 62.34 100 67
19 (8 Qz 100 100 101
19 |9 Qz 100 100 101
19 (10 Cal + Qz 46.28 53.72 100 67
19 (11 Cal + Qz 5.61 94.39 100 49
19 (12 Qz + Feohy 75.08 1.16 23.26 0.5 100 82
20 |1 Qz 99.44 0.56 100 110
20 |2 Qz + Cal 97.91 2.09 100 113
20 |3 Cal + Qz 7.57 0.71 91.72 100 57
20 |4 Brt + Qz + 18.03 0.91 5.72 0.29 27.52 47.52 100 102
20 |5 Cal 0.61 55.39 56 55
20 |6 Feohy + Qz + Cal 6.93 88.09 1.83 3.16 100 78
20 |7 Feohy + Qz + Cal 6.81 1.12 85.63 2.61 3.83 100 79
20 |8 Qz 99.5 0.5 100 119
20 |9 Qz 99.51 0.49 100 115
20 |10 Cal + Qz 2.52 0.66 96.82 100 58
20 |11 Qz 99.64 0.36 100 113
20 |12 Cal 1.75 98.25 100 55
20 |13 Qz 99.27 0.73 100 116
20 |14 Qz + 98.12 0.52 1.17 0.19 100 114
21 |1 Qz 100 100 106
21 |2 Cal + Qz 19.65 2.1 78.25 100 59
21 |3 Qz 99.67 0.33 100 103
21 |4 Cal + Qz 25.88 74.12 100 62
21 |5 Brt + Cal + Qz 1.8 21.52 29.3 -0.03 47.42 100 93
21 |6 Brt + Cal + Qz 3.87 3.66 34.19 0.01 58.27 100 104
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Table S12.1: Scanning Electron

Microscope (SEM) mineral chemical analyses (EDS) of SK5.

S © ) 0 ) %) 5] 5] _ = =
g 2 8/ 8]8/¢8 /2 ¢ ¢2/§/8 ¢ 8|u|oc €18 /9/2/8]|8 %8/88|§ 8 8 &8 ¢z
ch s n [= z L = > (@] Z X o n o (6] (@] N N < o S 8 'g = = SF
21 |7 Brt + Cal + Qz 11.11 16.8 26.62 -0.09 45.57 100 89
21 |8 Cal + Qz 12.13 2.11 85.77 100 57
21 |9 Brt + Cal + Qz 7.93 21.79 |0.56 26.01 -0.25 43.97 100 91
21 |10 Cal + Qz 9.71 90.29 100 56
21 |11 Brt + Cal + Qz 5.96 13.42 29.83 -0.05 50.84 100 96
21 |12 Brt + Cal + Qz 7.87 23.63 23.65 -0.04 44.89 100 85
21 |13 Brt + Cal + Qz 8.49 6.32 31.06 0.21 53.92 100 105
21 |14 Cal + Qz 8.55 91.45 100 55
21 |15 Brt + Cal + Qz 3.22 9.45 32.33 -0.1 55.09 100 101
21 |16 Brt + Cal + Qz 2.67 4.33 33.87 0.01 59.13 100 104
21 |17 Cal + Qz 8.87 91.13 100 57
21 |18 Cal + Qz 23.78 76.22 100 62
21 |19 Brt + Cal + Qz 6.51 26.92 23.25 -0.06 43.38 100 81
21 |20 Brt + Cal + Qz 7.46 16.57 27.53 48.45 100 94
21 |21 Cal + Qz 13.36 86.64 100 57
21 |22 Brt + Cal + Qz 23.74 42.65 11.44 22.17 100 76
21 |23 Cal + Qz 4.65 95.35 100 55
21 |24 Cal + Qz 44.71 0.96 54.33 100 74
21 |25 Brt + Cal + Qz 20.66 0.66 26.74 19.55 0.01 32.37 100 81
21 |26 Brt + Cal + Qz 13.53 25.03 22.86 -0.05 38.63 100 86
21 |27 Brt + Cal + Qz 22.43 0.7 49.31 9.16 18.4 100 72
21 |28 Cal + Qz 24.97 75.03 100 64
21 |29 Qz 99.03 0.56 0.24 0.17 100 111
21 |30 Qz 100 100 112
21 |31 Brt + Cal + Qz 20.91 40.12 13.52 0.04 25.4 100 76
22 |1 Brt + Cal + Qz 11.22 10.31 29.63 -0.01 48.85 100 91
22 |2 Brt + Cal + Qz 1.48 19.85 (0.52 29.21 0.09 48.85 100 85
22 |3 Brt + Cal + Qz 4.33 17.57 28.14 0.19 49.78 100 79
22 |4 Brt + Cal + Qz 3.08 24.55 26.74 -0.07 45.7 100 76
22 |5 Cal 56 56 56
22 |6 Qz + Cal + 77.16 3.48 0.83 0.48 17.07 0.98 100 97
22 |7 Cal 0.538 |55.46 56 55
22 |8 Qz + Cal + 74.81 2.8 0.57 0.52 20.6 0.7 100 87
22 |9 Qz + Cal 66.89 0.52 |32.59 100 89
22 |10 Qz 99.64 0.36 100 117
22 |11 Cal 1.12 0.7 98.18 100 57
22 |12 Qz 99.72 0.28 100 116
22 |13 Cal + Qz 40.82 0.73 58.45 100 73
22 |14 Cal + Qz 40.85 0.62 58.54 100 73
22 |15 Qz + Cal 69.81 29.94 0.25 100 94
22 |16 Qz + Cal 90.89 0.77 1.48 3.87 |0.45 1.82 0.73 100 77
22 |17 Cal + Qz 45.6 0.47 53.92 100 76
22 |18 Qz 99.38 0.41 0.21 100 96
22 |19 Qz + Cal 97.52 2.48 100 118
22 |20 Qz + Cal + 88.62 0.72 0.7 1.9 4.38 0.74 2.17 0.76 100 94
22 |21 Hole? 68.34 1.67 2.69 4.28 9.95 2.28 7.87 0.5 2.41 100 46
22 |22 Qz 99.73 0.27 100 117
22 |23 Qz 99.65 0.35 100 117
22 |24 Qz + Cal 72.12 27.88 100 87
22 |25 Ap +Qz 1.52 49.32 |1.26 38.16 [1.94 7.28 |0.52 100 95
22 |26 Brt + Cal + Qz 1.64 32.21 23.63 0.32 0.2 42.01 100 76
22 |27 Cal + Qz + 24.03 [9.66 1.04 4.27 60.65 0.34 100 67
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Supplementary Material S13: SEM-BSE
Images and Electron Dispersive
Spectroscopy (EDS) mineral analyses
for sample SK4a.



1cm

Figure S13.1: SK4a thin section showing respective sites taken for mineral chemical analyses (EDS) via Scanning Electron
Microscope (SEM).
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SEM HV: 20.0 kV WD: 17.00 mm Y | L ‘ MIRA3 TESCAN
View field: 1.03 mm Det: BSE 200 ym
SEM MAG: 386 x  Date(m/d/y): 07/16/19 Saint Mary's University

Figure S13.2: SK4a (SEM) Site 1 (Table S13.1).
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View field: 730 ym Det: BSE 200 ym
SEM MAG: 541 x  Date(m/dly): 07/16/19 Saint Mary's University

Figure S13.3: SK4a (SEM) Site 2 (Table S13.1).
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Figure S13.4: SK4a (SEM) Site 3 (Table S13.1).
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Figure S13.5: SK4a (SEM) Site 4 (Table S13.1).
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Figure S13.6: SK4a (SEM) Site 5 (Table S13.1).
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Figure S13.7: SK4a (SEM) Site 6 (Table S13.1).
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Figure S13.8: SK4a (SEM) Site 7 (Table S13.1).
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Figure S13.9: SK4a (SEM) Site 8 (Table S13.1).
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Figure S13.10: SK4a (SEM) Site 9 (Table S13.1).
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Figure S13.11: SK4a (SEM) Site 10 (Table S13.1).
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Figure S13.12: SK4a (SEM) Site 11 (Table S13.1).
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Figure S13.13: SK4a (SEM) Site 12 (Table S13.1).
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Table S13.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of SK4a.

v £ E ¥y '8 8l olelael o Qo8 |~ o o Q |o | 8 |8 3 ¥ | %3
g 3 2 c o Q| g El2|&g S8 |glvw 0 glglSlegldg § g |8 |25
g s n [ Pd w = = o = X o 0] o N < ] q 3 2 = EF
11 Qz 100.00 100 | 116
12 Cal + 2.45 0.79 [96.75 100 | 57
13 Cal + 3.67 96.33 100 | 58
1 | Cal+ 5.92 0.65 [93.43 100 | 59
1 |5 Cal 0.90 55.10 56 57
1 (6 Cal+ 5.10 0.68 [94.22 100 | 60
17 Feohy + Qz + 53.35 296 [39.27 074 [3.14 0.55 100 | 49
1|8 Feohy + Qz + 61.15 329 [29.29 128 257 [121 [0.42 0.79 100 | 71
19 Feohy + 6.25 91.32 2.43 100 | 84
1 |10 Cal+ 4.03 1.05 [94.92 100 | 60
11 Feohy + 12.05 137 [84.73 185 100 | 88
1 12 Qz 99.49 051 100 | 117
2 |1 Qz 100.00 100 | 116
2 |2 Cal + 2.03 0.88 |97.09 100 | 57
2 [3 Feohy + 14.38 062 |82.58 191 |0.51 100 | 8
2 |4 Qz 99.51 0.49 100 | 121
AE Cal 0.66 |55.34 56 57
2 |6 Feohy + 7.32 1.88 [82.79 177 |4.44 1.39 0.42 100 | 76
2 |7 Cal 0.90 55.10 56 58
2 |8 Cal + 2.78 97.22 100 | 59
2 |9 Qz 100.00 100 | 123
3 1 Qz+Cal 69.50 30.50 100 | 87
3 |2 Qz+ 96.85 3.15 100 | 113
3 [3 Cal + 2.60 97.40 100 | 57
3 |4 Feohy + 21.73 215 |73.36 1.78 |0.98 100 | 79
EE Feohy + 35.38 192 [59.57 157 [0.72 0.83 100 | 88
3 |6 Feohy + Qz 77.49 074 |20.41 041 0.95 100 | 92
3 |7 Feohy + Qz 42.87 155 |52.48 147 |1.64 100 | 84
3 I8 Cal+Qz 353 96.47 100 | 58
3 |9 Cal + Qz 19.00 0.56 80.44 100 | 64
3 |10 Feohy + Qz + 26.11 223 |67.79 172 [1.26 0.88 100 | 89
3 11 Feohy + Qz 53.87 4481 0.89 |0.43 100 | 111
3 |12 Feohy + Cal + Qz 10.45 115 [57.80 1.91 [28.70 100 | 74
3 13 Feohy + Qz + Cal 8.56 86.90 170 [2.84 100 | 83
3 |14 Cal + Qz 3121 68.79 100 | 69
3 |15 Feohy + Qz + 60.73 104 [34.94 1.00 |1.58 0.70 100 | 98
3 |16 Feohy + 9.80 88.22 1.48 051 100 | 83
3 |17 Feohy + Qz 34.82 082 [22.84 0.81 [40.72 100 | 78
3 |18 Cal + 2.28 97.72 100 | 57
3 |19 Cal + Qz 40.96 0.49 [58.55 100 | 74
3 |20 Qz+ 96.84 0.50 2.66 100 | 114
3 |21 Qz 100.00 100 | 115
3 |22 Qz 100.00 100 | 120
4 |1 Cal+Qz 38.30 0.72 |60.99 100 | 67
4 |2 Qz +Cal 93.78 6.22 100 | 104
4 |3 Cal + Qz 2231 0.89 [76.80 100 | 62
4 4 Cal 0.96 0.57 |54.47 56 55
4 |5 Cal + Qz 28.71 71.29 100 | 66
4 |6 Qz + Cal 85.66 14.34 100 | 99
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Table S13.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of SK4a.

5 I o~ N o o o @] [Te] ) 0o ® 3 ] = B
g = 5 c /9 1% 22 % /89 &lulolgl2lsg2 8 § |8 |¢& =28
n & s () [== P [ = = O = N4 o (] O N g m 3 8 123 e ge
4 7 Cal + Qz 5.75 1.05 |93.20 100 57
4 8 Cal + Qz 70.87 29.13 100 90
4 9 Cal 0.86 0.45 |54.69 56 57
4 10 Cal + Qz 43.43 56.57 100 73
4 11 Cal 1.01 54.99 56 56
4 12 Cal 1.04 0.44 |54.52 56 55
4 13 Cal 0.85 55.15 56 55
4 14 Qz + Cal 97.86 2.14 100 113
4 15 Qz 100.00 100 118
5 1 Qz 100.00 100 100
5 2 Qz 100.00 100 110
5 3 Qz 100.00 100 94
5 4 Qz + 93.72 1.46 1.22 0.78 |1.35 0.34 1.13 100 93
5 |5 Brt+ Cal + Qz 2.66 18.45 28.79 0.11 50.20 100 95
5 6 Brt + Cal + Qz 6.65 22.17 25.48 0.10 45.60 100 92
5 7 Cal + Qz 9.92 0.78 1.11 2.19 |185.25 |0.75 100 58
5 8 Brt + Cal + Qz 3.08 8.97 32.36 -0.04 55.63 100 106
5 9 Cal + Qz 2.77 97.23 100 56
5 10 Brt + Cal + Qz 5.06 5.12 32.64 0.13 57.04 100 112
5 11 Brt + Cal + Qz 6.70 18.53 27.35 0.09 47.34 100 98
5 |12 Cal 0.88 55.12 56 57
5 |13 Cal + Oz 4.05 95.95 100 58
5 14 Brt + Cal + Qz 8.87 12.24 28.06 0.05 50.78 100 106
5 |15 Brt+ Cal + Qz 251 10.35 30.52 0.04 56.65 100 | 102
5 16 Brt + Cal + Qz 4.07 7.98 32.51 -0.06 55.49 100 106
5 17 Brt + Cal + Qz 10.16 50.94 12.12 26.78 100 75
5 18 Brt + Cal + Qz 2.50 24.16 26.97 -0.18 46.56 100 94
5 19 Cal + Qz 18.46 81.54 100 63
5 |20 Brt + Cal + Qz 6.38 42.35 17.29 0.11 33.88 100 76
5 21 Brt + Cal + Qz 2.18 2.21 36.58 -0.08 59.11 100 116
5 |22 Brt + Cal + Qz 4.82 0.89 0.47 |5.19 31.04 0.10 0.06 57.63 100 | 106
5 |23 Cal 0.93 55.07 56 57
5 24 Cal + Qz 49.73 50.27 100 79
5 25 Brt + Cal + Qz 6.55 11.06 29.49 52.90 100 106
5 26 Cal + 4.07 0.67 |95.26 100 57
5 27 Brt + Cal + Qz 3.89 13.40 30.16 -0.03 52.58 100 98
5 28 Brt + Cal + Qz 1.98 26.51 25.49 -0.01 46.04 100 85
5 29 Brt + Cal + Qz 2.60 0.57 |15.66 28.49 -0.08 52.77 100 99
5 |30 Brt + Cal + Qz 1.91 5.95 34.14 0.01 58.01 100 | 106
5 31 Cal +Brt + Qz 11.40 0.88 0.63 |59.86 |0.58 9.86 16.79 100 65
5 32 Qz + Brt 78.22 15.23 2.75 3.81 100 99
5 |33 Qz 100.00 100 | 115
5 34 Qz 100.00 100 117
5 35 Cal + Qz 25.96 0.53 73.51 100 67
5 36 Cal + Qz 12.66 0.89 1.08 |85.37 100 61
5 37 Cal 0.91 0.41 |54.67 56 55
5 38 Cal +Qz 4.59 95.41 100 56
5 39 Cal + Qz 21.35 0.65 |78.00 100 67
5 40 Cal 0.39 |55.61 56 58
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Table S13.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of SK4a.

g | 2 3 S|l g 8l olelgl o |9 o8 |9 oo Qo |8 |8 3 5 %F
ﬁ £ o o o 8 D c > < N I3 8 (@] L @) o = S © N 3 3] ° ‘g °
g s n [ Pd w = = o = X o 0] o N < ] q 3 2 = EF
6 1 Cal 0.53 |55.47 56 52
6 2 Cal + Qz 15.32 0.77 |83.91 100 59
6 3 Cal + Qz 15.55 84.45 100 61
6 4 Cal + Qz 6.70 93.30 100 58
6 5 Cal 1.09 54.91 56 57
6 6 Qz 100.00 100 119
6 7 Feohy + Qz + 51.00 1.55 [43.79 2.49 1.17 100 106
6 8 Feohy + Qz + 23.72 2.88 [69.61 1.02 |0.81 1.95 100 81
6 9 Feohy + Qz + 20.24 2.43 |75.05 0.57 1.71 100 87
7 1 Qz 100.00 100 116
7 2 Cal + 2.07 97.93 100 55
7 3 Cal + 2.39 97.61 100 56
7 4 Qz + 85.10 0.69 [13.64 0.31 |0.25 100 107
7 5 Feohy + Cal + Qz 22.02 19.25 58.73 100 68
7 6 Cal + Qz 23.05 76.95 100 64
7 7 Cal + 22.77 0.58 |14.33 0.73 |61.59 100 69
7 8 Cal + 35.03 0.61 [8.87 0.65 |54.84 100 76
7 9 Cal + Qz 22.70 0.56 0.53 |76.21 100 66
7 10 Cal + 2.21 97.79 100 57
7 11 Cal + 33.84 17.00 0.85 |48.31 100 74
7 12 Cal + Qz 2.42 0.71 1.15 [95.73 100 57
7 13 Cal + 6.91 0.93 |27.64 0.95 |63.58 100 61
7 14 Cal + Qz + Feohy + Ap  |8.67 18.58 0.98 |70.85 0.91 100 62
7 15 Cal 0.94 0.39 |54.67 56 57
7 16 Qz + Feohy + Cal 57.71 0.87 |27.07 0.68 |13.67 100 100
7 17 Qz + Feohy + Cal 50.81 1.30 |[36.77 1.15 [9.97 100 94
7 18 Cal + 5.82 1.02 |93.16 100 60
7 19 Qz 100.00 100 119
7 20 Qz 99.31 0.69 100 117
8 1 Cal + Qz 18.17 81.83 100 59
8 2 Cal 0.98 55.02 56 55
8 3 Qz + Cal 78.82 21.18 100 96
8 4 Cal + Qz 5.90 0.74 |93.36 100 58
8 5 Qz 98.81 0.96 0.23 100 115
8 6 Qz 98.85 0.92 0.23 100 109
8 7 Qz 98.55 0.66 |0.79 100 104
8 8 Cal + Qz 30.59 0.92 |68.49 100 69
8 9 Cal + 2.44 97.56 100 58
8 10 Qz 100.00 100 117
9 1 Cal 0.98 0.48 |54.54 56 50
9 2 Cal + Qz 23.08 76.92 100 59
9 3 Cal + Qz 17.49 82.51 100 59
9 4 Cal + Qz 2.97 97.03 100 55
9 5 Cal + Qz 23.33 76.67 100 64
9 6 Cal + 3.05 1.17 |95.78 100 55
9 7 Qz 99.38 0.62 100 112
9 8 Cal + Qz 57.40 42.60 100 78
9 9 Cal + Qz 32.42 67.58 100 64
9 10 Qz 100.00 100 110
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Table S13.1: Scanning Electron Microscope (SEM) mineral chemical analyses (EDS) of SK4a.

5 I o~ N o @] el 0] 3 3 s = i
2 = 5 o 0/ 99 %8128 & % /8|89 8 |uiz Bl /%8 |8 8 g |28
(7] & 5 n = P IS = = ] = X o 0 O N g m o 8 123 e 2 e
9 11 Brt + Cal + Qz 3.17 31.71 22.11 -0.17 43.19 100 82
9 12 Qz + Cal 90.74 9.26 100 96
10 |1 Qz 100.00 100 112
10 (2 Cal 0.90 55.10 56 55
10 (3 Ap 1.09 51.14 [1.13 39.28 |1.59 |5.78 100 102
10 |4 Cal +Qz 19.45 0.59 [79.96 100 64
10 |5 Cal 0.92 0.57 |54.50 56 57
10 |6 Cal + 6.05 93.95 100 61
10 |7 Qz 99.54 0.46 100 113
10 (8 Mnz (Ce) + Qz 40.03 2.33 20.29 -0.20 1.51 9.86 19.34 6.84 100 118
10 |9 Cal +Qz 9.60 0.66 [89.74 100 61
10 |10 Qz 99.07 0.93 100 112
11 |1 Qz 98.96 0.57 0.47 100 116
11 |2 Cal 0.85 [55.15 56 57
11 |3 Cal 1.16 0.77 |54.04 0.02 56 57
11 |4 Cal 56.00 56 59
11 |5 Brt + Cal 1.30 0.64 [19.79 27.64 0.01 50.62 100 98
11 |6 Brt + Cal 1.15 10.17 33.36 0.05 55.26 100 113
11 |7 Brt + Cal 14.43 31.02 18.90 -0.04 35.69 100 94
11 |8 Cal +Brt + Qz 3.41 75.82 6.70 14.07 100 65
11 |9 Cal + Brt + Qz 2.52 84.83 3.83 8.82 100 63
11 |10 Brt + Cal + Qz 6.06 36.45 20.46 -0.12 37.14 100 84
11 |11 Qz + Cal 51.93 48.07 100 82
11 |12 Qz + Cal 96.23 0.90 2.66 0.22 100 107
11 |13 Qz + Cal 92.78 0.60 |0.44 6.18 100 103
11 |14 Brt + Cal + Qz 1.44 6.78 33.99 -0.04 57.84 100 116
11 |15 Qz + 88.09 0.88 ]0.36 10.07 |0.31 |0.29 100 109
11 |16 Qz + Cal 79.76 20.24 100 101
11 |17 Qz + Cal 93.95 6.05 100 108
11 |18 IlIm + Cal + Qz 3.37 57.65 35.09 |0.58 |0.82 |2.49 100 101
12 |1 Qz 99.81 0.19 100 116
12 |2 Cal + Cal + 59.32 |0.58 |2.10 (9.48 0.68 |27.21 0.64 100 86
12 |3 Cal + Qz 14.29 85.71 100 63
12 |4 Cal + Qz 7.51 0.79 |91.71 100 58
12 |5 Cal + Qz 10.00 0.97 [87.74 1.30 100 63
12 |6 Cal + Qz 1.64 1.39 |96.97 100 60
12 |7 Cal +Qz 40.16 0.85 (58.99 100 78
12 |8 Feohy + Chl + 17.45 5.14 |73.41 2.07 |0.82 0.74 0.37 100 82
12 |9 Qz 99.66 0.34 100 122
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