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Figure S1 (for p. 2). Comparison of glass compositional variation for eastern pumice and 

Kīlauea Iki. The plots of MgO vs. FeO, CaO, K2O (in wt%), and CaO/Al2O3 for the two groups 

of glasses show considerable scatter and nearly complete overlap. These nonlinear variations 

cannot be explained by magma mixing and require mixing of several magmas.  Data are from 

Table 1 for Keanakāko‘i Tephra and Helz (2009) for Kīlauea Iki. 
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TABLE S1. DENSITIES OF DRY PUMICE CLASTS FROM THE GOLDEN PUMICE

Lower (1-7 cm) Middle (70-80 cm) Upper (159-164)
0.23 0.07 0.14

0.31 0.07 0.16

0.34 0.08 0.18

0.35 0.08 0.18

0.35 0.09 0.18

0.35 0.09 0.19

0.36 0.09 0.19

0.37 0.11 0.19

0.44 0.11 0.19

0.46 0.12 0.19

0.46 0.12 0.19

0.46 0.12 0.20

0.46 0.13 0.20

0.46 0.13 0.20

0.48 0.13 0.20

0.48 0.20 0.21

0.48 0.21 0.21

0.49 0.21 0.21

0.49 0.21 0.21

0.50 0.21 0.21

0.50 0.22 0.21

0.50 0.22 0.21

0.51 0.22 0.22

0.51 0.23 0.22

0.51 0.23 0.22

0.52 0.23 0.22

0.53 0.25 0.22

0.53 0.27 0.22

0.53 0.28 0.22

0.53 0.31 0.22

0.53 0.35 0.22

0.54 0.36 0.23

0.55 0.37 0.23

0.55 0.37 0.23

0.55 0.38 0.23

0.55 0.39 0.23

0.56 0.39 0.24

0.57 0.40 0.24

0.57 0.41 0.24

0.57 0.42 0.24

0.58 0.42 0.24

0.58 0.42 0.24

0.58 0.44 0.25

0.58 0.44 0.25

0.58 0.44 0.25

0.59 0.45 0.25

0.60 0.45 0.25

0.60 0.45 0.25

0.60 0.46 0.25

0.60 0.46 0.25

0.60 0.46 0.25

DR2018230

Page 3 of 12



0.61 0.47 0.25

0.62 0.47 0.25

0.62 0.47 0.26

0.63 0.49 0.26

0.63 0.50 0.26

0.63 0.50 0.26

0.63 0.51 0.26

0.64 0.51 0.27

0.64 0.51 0.27

0.65 0.51 0.27

0.68 0.51 0.27

0.68 0.52 0.28

0.69 0.53 0.28

0.72 0.53 0.28

0.72 0.54 0.28

0.72 0.54 0.28

0.73 0.55 0.28

0.74 0.56 0.28

0.75 0.56 0.29

0.75 0.56 0.29

0.76 0.56 0.29

0.76 0.56 0.30

0.76 0.57 0.30

0.77 0.58 0.30

0.78 0.58 0.30

0.81 0.60 0.31

0.83 0.61 0.31

0.83 0.61 0.32

0.84 0.61 0.33

0.84 0.62 0.33

0.86 0.63 0.33

0.91 0.63 0.35

0.91 0.64 0.35

0.93 0.64 0.35

0.95 0.65 0.35

0.98 0.66 0.36

0.98 0.66 0.37

0.99 0.68 0.37

1.00 0.72 0.37

1.00 0.72 0.38

1.07 0.75 0.39

1.08 0.79 0.40

1.10 0.79 0.41

1.17 0.79 0.41

1.20 0.83 0.41

1.27 0.88 0.43

1.43 0.89 0.49

1.67 0.92 0.55

2.13 1.00 0.80

Median 0.60 0.46 0.25

Density was calculated using the method of Houghton and Carey (2015).
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element: Li Sc V Cr Co Ni Rb Sr Y Zr Nb Ba La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Yb Lu Hf Ta Th U

mass: 7 45 51 53 59 60 85 88 89 90 93 138 139 140 141 146 147 153 160 159 163 165 166 173 175 178 181 232 238

U.S.G.S. glasses

BHVO-2G calib. values 4.4 32.4 287 413 46.9 121 9.3 395 24.9 175 18.8 132 15.4 37.9 5.35 24.6 6.09 2.06 6.17 0.94 5.21 0.99 2.43 1.96 0.28 4.29 1.19 1.25 0.42
1SD (n=15 except Li=9) 0.1 0.3 4 442 2.5 7 0.3 3 0.2 2 0.2 2 0.2 0.5 0.14 0.4 0.14 0.04 0.09 0.02 0.10 0.02 0.06 0.05 0.01 0.13 0.04 0.03 0.03

BCR-2G measured 8.9 34.0 383 15.7 37.1 12.0 48.2 342 34.9 194 13.0 693 25.6 53.7 6.84 28.9 6.71 1.97 6.82 1.08 6.46 1.35 3.55 3.47 0.51 4.82 0.82 6.24 1.58
1SD (n=16 except Li=9) 0.2 0.8 3 0.5 0.5 0.8 0.9 3 0.6 3 0.2 7 0.3 0.6 0.22 0.4 0.18 0.05 0.20 0.03 0.12 0.02 0.09 0.08 0.01 0.13 0.02 0.08 0.03
BCR-2G reference 9.5 33.8 379 15.0 37.7 12.8 46.9 340 34.3 193 12.7 677 25.2 52.9 6.70 28.7 6.60 1.96 6.80 1.02 6.41 1.30 3.66 3.38 0.52 4.90 0.81 6.12 1.60

BIR-1G measured 3.1 43.1 296 398 55.0 185 0.22 109 14.9 14.7 0.54 6.60 0.62 1.92 0.38 2.39 1.11 0.53 1.78 0.37 2.54 0.58 1.65 1.66 0.25 0.54 0.037 0.03 0.02
1SD (n=12 except Li =9) 0.2 0.6 3.4 9 0.9 10.7 0.01 1.0 0.2 0.2 0.01 0.22 0.02 0.05 0.01 0.08 0.06 0.03 0.14 0.01 0.08 0.01 0.06 0.04 0.01 0.03 0.005 0.01 0.00
BIR-1G reference 3.5 43.8 286 412 53.0 175 0.20 108 14.4 14.1 0.54 6.52 0.60 1.90 0.36 2.38 1.12 0.52 1.85 0.36 2.53 0.59 1.63 1.65 0.25 0.56 0.041 0.03 0.01
Li-borate fusions (whoe rock powders)
BHVO-2 %1SD (n=20) 1.3 5.1 3.3 4.4 4.8 0.9 2.9 2.3 1.4 1.5 1.2 1.4 1.2 1.4 2.2 1.8 2.7 2.6 2.5 2.6 3.1 3.0 4.6 2.8 1.6 1.8 6.2

KIL93-1489 262 465 49.7 157 7.0 321 24.6 143 12.8 99.7 11.2 28.0 4.11 19.1 5.25 1.77 5.61 0.87 4.96 0.95 2.29 1.95 0.28 3.54 0.77 0.85 0.26
1SD (n=9) 5 7 0.9 4 0.2 2 0.6 3 0.1 1.1 0.1 0.3 0.03 0.3 0.10 0.02 0.15 0.03 0.12 0.03 0.08 0.05 0.02 0.11 0.02 0.01 0.01
reference values 267 471 51.0 160 7.1 322 24.0 143 12.8 99.9 11.2 27.9 4.11 19.2 5.21 1.78 5.59 0.88 4.96 0.97 2.35 1.97 0.28 3.58 0.82 0.85 0.27

W-2 241 97 44.5 92 20.5 202 24.0 94 7.3 174 10.8 23.8 3.07 13.1 3.38 1.10 3.79 0.62 3.85 0.80 2.18 2.08 0.33 2.38 0.43 2.24 0.49
1SD (n=9) 4 3 1.6 7 1.0 8 1.0 3 0.1 6 0.2 0.5 0.02 0.4 0.10 0.02 0.11 0.02 0.10 0.02 0.07 0.07 0.02 0.09 0.02 0.08 0.02
reference values 240 91 46.0 74 19.9 195 20.3 89 7.5 171 10.6 23.1 3.03 13.0 3.31 1.09 3.69 0.62 3.79 0.80 2.12 2.03 0.30 2.30 0.48 2.21 0.50

DNC-1 138 285 55.8 272 3.8 144 16.2 36.2 1.51 102 3.71 8.25 1.10 4.92 1.40 0.58 2.03 0.38 2.65 0.61 1.77 1.92 0.31 0.94 0.08 0.24 0.05
1SD (n=6) 1 7 0.5 8 0.2 1 0.6 1.0 0.03 1 0.04 0.14 0.03 0.11 0.03 0.02 0.08 0.01 0.05 0.01 0.05 0.08 0.01 0.03 0.00 0.01 0.00
reference values 139 291 57.0 264 3.6 144 16.0 35.4 1.51 105 3.68 8.17 1.11 4.95 1.44 0.59 2.02 0.39 2.71 0.64 1.82 1.92 0.29 0.96 0.09 0.24 0.05

BIR-1 287 386 50.8 173 0.43 108 14.3 14.4 0.53 6.7 0.62 1.91 0.37 2.31 1.05 0.50 1.86 0.35 2.45 0.56 1.57 1.61 0.25 0.55 0.033 0.03 0.01
1SD (n=3) 1 2 0.5 1 0.08 1 0.2 0.1 0.01 0.1 0.01 0.04 0.01 0.04 0.02 0.01 0.02 0.01 0.07 0.01 0.05 0.02 0.01 0.01 0.004 0.00 0.00

TABLE S2. TRACE ELEMENT DATA FOR REFERENCE MATERIALS RUN FOR QUALITY CONTROL WITH THE LASER ABLATION ICPMS ANALYSES OF TEPHRA SAMPLES
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  SAMPLE
Height 
(cm)

SiO2 TiO2 Al2O3  FeO  MnO  MgO  CaO Na2O  K2O P2O5 Total
CaO/ 
Al2O3

K2O/ 
P2O5

unit H
S11-16 A 51.25 3.47 12.94 12.69 0.18 5.53 9.71 2.53 0.59 0.31 99.20 0.750 1.90
S11-16 B 51.18 3.45 12.89 12.70 0.21 5.51 9.87 2.49 0.59 0.30 99.20 0.766 1.97
S11-16 C 51.24 3.45 12.87 12.69 0.18 5.47 9.87 2.52 0.59 0.30 99.19 0.767 1.97
S11-382H 51.32 4.06 12.35 13.96 0.19 5.08 9.38 2.56 0.71 0.40 100.01 0.760 1.78
S11-382E 51.01 4.44 12.06 14.92 0.18 4.71 9.08 2.44 0.78 0.41 100.03 0.753 1.90
S11-382F 50.87 4.71 11.82 14.94 0.19 4.61 9.07 2.53 0.81 0.45 99.99 0.767 1.80
fine hair overlying the eastern pumice
S11-424C 49.25 2.57 12.39 11.85 0.16 9.74 11.44 2.02 0.53 0.25 100.20 0.923 2.12
S11-178C 49.46 2.60 12.63 11.46 0.17 9.06 11.40 2.16 0.52 0.25 99.69 0.903 2.08
S11-465C 49.71 2.61 13.01 11.69 0.17 8.59 11.17 2.15 0.48 0.25 99.85 0.859 1.92
S11-425C 49.06 2.66 12.88 11.60 0.17 8.51 11.56 2.09 0.54 0.27 99.35 0.898 2.00
S11-404C 49.59 2.69 13.09 11.45 0.17 8.20 11.25 2.26 0.54 0.27 99.51 0.859 2.00
S11-449C 49.47 2.75 13.19 11.63 0.18 7.91 11.47 2.30 0.56 0.26 99.72 0.870 2.15
S11-382C 49.81 2.81 13.31 11.38 0.17 7.45 11.50 2.36 0.56 0.28 99.63 0.864 2.00
S11-291C 49.87 2.83 13.34 11.38 0.16 7.37 11.55 2.34 0.56 0.26 99.65 0.866 2.15
eastern pumice
S11-382A 49.49 2.52 12.20 11.62 0.17 10.00 11.30 2.13 0.50 0.26 100.19 0.926 1.92
S16-222 49.83 2.52 12.38 11.34 0.18 9.82 11.32 2.09 0.50 0.23 100.21 0.914 2.17
S11-402A-1 49.49 2.57 12.30 11.57 0.19 9.73 11.28 2.12 0.51 0.24 100.00 0.917 2.13
S16-222 49.93 2.53 12.62 10.87 0.17 9.59 11.38 2.23 0.50 0.26 100.08 0.902 1.92
S16-222 Hair 49.92 2.55 12.62 11.31 0.17 9.44 11.35 2.16 0.50 0.25 100.27 0.899 2.00
S16-222 Tears 49.97 2.56 12.97 10.82 0.18 9.35 11.20 2.25 0.52 0.24 100.06 0.864 2.17
S16-222* 49.96 2.63 12.82 11.23 0.17 9.34 11.14 2.12 0.51 0.22 100.14 0.869 2.32
Ol6 Glass 48.99 2.65 12.84 11.24 0.17 9.19 11.21 2.09 0.52 0.23 99.13 0.873 2.26
S11-406A 49.80 2.68 12.93 11.64 0.18 8.86 11.40 2.12 0.54 0.27 100.42 0.882 2.00
S11-406B 49.95 2.64 12.85 11.48 0.17 8.86 11.55 2.06 0.53 0.25 100.34 0.899 2.12
Ol19 Glass 49.52 2.71 13.23 11.17 0.17 8.82 11.36 2.22 0.53 0.24 99.97 0.859 2.21
Ol13 Glass 48.98 2.72 13.06 11.52 0.17 8.78 11.15 2.20 0.52 0.23 99.33 0.854 2.26
Ol30 Glass 49.41 2.68 13.24 11.14 0.17 8.74 11.35 2.20 0.54 0.25 99.72 0.857 2.16
S16-222* 50.17 2.62 13.32 10.65 0.17 8.69 11.33 2.34 0.56 0.26 100.11 0.851 2.15
S11-178A 51.19 2.43 12.94 11.10 0.17 8.61 10.76 2.15 0.41 0.22 99.99 0.831 1.84
S16-222* 50.03 2.63 13.02 11.15 0.17 8.65 11.28 2.22 0.54 0.25 99.94 0.866 2.16
S16-222* 50.25 2.69 13.02 11.03 0.17 8.62 11.41 2.15 0.53 0.23 100.10 0.876 2.30
S16-222 Tears 50.25 2.69 13.02 11.03 0.17 8.62 11.41 2.15 0.53 0.23 100.10 0.876 2.30
S11-465B 49.73 2.68 13.04 11.58 0.17 8.47 11.43 2.12 0.56 0.25 100.03 0.877 2.24
S11-382A 49.92 2.72 13.11 11.39 0.16 8.41 11.38 2.24 0.54 0.26 100.13 0.868 2.08
EPS11-406 49.72 2.62 13.27 10.76 0.18 8.38 11.37 2.33 0.55 0.25 99.43 0.857 2.20
S11-291A 49.70 2.72 13.15 11.39 0.16 8.38 11.23 2.27 0.53 0.29 99.82 0.854 1.83
S11-449B 49.34 2.71 13.01 11.62 0.16 8.38 11.38 2.18 0.56 0.26 99.60 0.875 2.15
S11-404A 49.58 2.75 13.02 11.46 0.17 8.28 11.36 2.27 0.55 0.27 99.71 0.873 2.04
Ol15 Glass 49.65 2.70 12.83 10.77 0.17 8.27 11.95 2.12 0.53 0.17 99.16 0.931 3.12
Ol18 Glass 49.49 2.79 13.39 11.26 0.17 8.26 11.40 2.23 0.55 0.24 99.78 0.851 2.29
S11-424A 49.65 2.72 13.24 11.62 0.17 8.04 11.50 2.20 0.56 0.27 99.97 0.869 2.07
S11-424B 49.57 2.76 13.45 11.63 0.18 7.93 11.51 2.25 0.57 0.27 100.12 0.856 2.11
Ol5 Glass 49.48 2.75 13.18 10.99 0.17 7.82 11.67 2.20 0.54 0.21 99.01 0.885 2.57
S11-404B 49.95 2.79 13.45 11.59 0.17 7.60 11.46 2.26 0.58 0.28 100.13 0.852 2.07
S11-449A 49.93 2.77 13.20 11.59 0.16 7.57 11.48 2.26 0.56 0.28 99.80 0.870 2.00
S11-382B 50.12 2.83 13.35 11.37 0.17 7.55 11.45 2.31 0.57 0.26 99.98 0.858 2.19
S11-425B 49.90 2.79 13.64 11.65 0.17 7.48 11.53 2.29 0.59 0.27 100.31 0.845 2.19
S11-291B 49.93 2.80 13.40 11.24 0.18 7.45 11.43 2.32 0.56 0.27 99.58 0.853 2.07
EPS11-382 50.19 2.74 13.73 10.62 0.16 7.44 11.46 2.42 0.56 0.26 99.58 0.835 2.15

TABLE S3. MICROPROBE ANALYSES OF KEANAKĀKO`I TEPHRA GLASS
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S11-424A 49.47 2.78 13.54 11.56 0.19 7.38 11.54 2.23 0.58 0.30 99.57 0.852 1.93
S11-425A 49.51 2.81 13.41 11.46 0.17 7.38 11.52 2.28 0.59 0.28 99.41 0.859 2.11
Ol27 Glass 49.96 2.86 14.04 11.24 0.17 7.03 11.67 2.36 0.59 0.26 100.18 0.831 2.27
S11-343B 51.56 2.35 13.90 11.22 0.17 7.02 11.21 2.27 0.41 0.22 100.33 0.807 1.86
Ol23 Glass 49.63 3.14 13.76 11.45 0.17 6.62 11.32 2.44 0.63 0.27 99.43 0.823 2.33
golden pumice
GP-U-130 254 50.27 2.37 12.89 11.24 0.18 9.17 10.89 2.04 0.41 0.20 99.68 0.845 2.05
GP-U-100 224 50.05 2.40 12.83 11.28 0.16 9.14 11.06 2.05 0.41 0.23 99.62 0.862 1.78
GP-U-15 139 50.50 2.35 12.98 11.24 0.16 8.97 11.31 2.06 0.40 0.22 100.18 0.871 1.82
GP-M-100 119 50.02 2.42 13.00 11.24 0.18 8.83 11.02 2.05 0.41 0.24 99.41 0.848 1.71
GP-M-43 62 50.09 2.37 12.86 11.43 0.17 9.31 10.87 2.00 0.41 0.21 99.72 0.845 1.95
GP-M-19 38 50.24 2.40 12.89 11.39 0.17 9.16 10.80 2.01 0.40 0.21 99.66 0.838 1.90
GP-L-18 18 49.69 2.42 12.90 11.08 0.16 9.22 11.01 1.99 0.39 0.22 99.08 0.853 1.77
GP-L-18 18 49.42 2.31 12.42 11.50 0.16 10.51 10.42 1.96 0.38 0.20 99.29 0.839 1.90
GP-L-13 13 50.36 2.37 12.75 11.40 0.17 9.53 10.63 2.01 0.41 0.20 99.84 0.834 2.05
GP-L-03 3 50.02 2.28 12.48 11.58 0.16 10.42 10.44 1.97 0.38 0.20 99.91 0.837 1.90
GP-L-01 1 49.85 2.28 12.44 11.50 0.18 10.60 10.37 1.90 0.37 0.22 99.71 0.834 1.68
S11-15 50.25 2.34 12.83 11.57 0.18 9.17 10.69 2.09 0.42 0.21 99.75 0.833 2.00
GP Ol_6 51.28 2.41 13.08 11.13 0.16 9.09 10.45 2.09 0.417 0.21 100.32 0.799 1.99
GP Ol_34 51.36 2.43 13.04 11.02 0.17 8.90 10.39 2.02 0.402 0.23 99.97 0.797 1.75
GP Ol_20 51.14 2.42 13.05 11.01 0.16 8.88 10.59 2.01 0.393 0.19 99.85 0.811 2.07
GP Ol_23 51.42 2.43 13.26 10.89 0.16 8.77 10.64 2.05 0.402 0.24 100.27 0.802 1.68
GP Ol_27 50.72 2.45 12.99 11.04 0.16 8.70 10.55 2.05 0.405 0.21 99.28 0.812 1.93
GP Ol_22 51.26 2.45 13.21 11.23 0.17 8.46 10.91 2.03 0.395 0.20 100.32 0.826 1.98
GP Ol_31 50.45 2.44 13.07 11.20 0.16 8.45 10.74 2.01 0.403 0.22 99.14 0.822 1.83
GP Ol_36 50.90 2.44 12.99 10.96 0.17 8.45 10.74 2.00 0.400 0.22 99.27 0.827 1.82
GP Ol_30 50.69 2.46 13.04 11.06 0.18 8.40 10.71 2.03 0.392 0.20 99.14 0.821 1.96
GP Ol_12 51.52 2.55 13.92 10.79 0.16 6.82 10.65 2.26 0.442 0.22 99.34 0.765 2.01
1790 mystery unit
B10-343-4 48.83 2.56 12.37 11.76 0.17 9.37 11.46 2.03 0.52 0.25 99.31 0.926 2.08
B10-343-3 48.97 2.59 12.35 11.80 0.17 9.29 11.48 2.02 0.53 0.24 99.45 0.930 2.21
K1790-09-08 50.31 2.38 13.06 11.76 0.17 8.61 10.74 2.22 0.44 0.21 99.90 0.822 2.10
B10-343-3 50.58 2.53 13.29 10.67 0.14 8.15 11.27 2.14 0.44 0.24 99.44 0.848 1.83
B10-343-2 50.38 2.81 13.92 11.22 0.16 6.71 11.58 2.28 0.54 0.27 99.88 0.832 2.00
B10-343-3 51.35 2.72 14.10 10.45 0.15 6.61 11.50 2.26 0.50 0.25 99.90 0.816 2.00
B10-343-2 50.31 2.82 13.62 12.32 0.18 6.00 11.14 2.39 0.54 0.28 99.61 0.818 1.93
B10-343-7-1 52.26 3.63 12.92 12.81 0.14 5.39 9.60 2.54 0.62 0.34 100.25 0.743 1.82
B10-343-5-1 51.75 4.07 12.58 13.15 0.13 5.24 9.26 2.56 0.71 0.37 99.82 0.736 1.92
S07-39-23 800 50.40 4.16 12.38 13.64 0.18 5.01 9.23 2.60 0.76 0.41 98.76 0.746 1.85
B10-343-8-1 51.44 4.09 12.37 13.90 0.14 4.97 9.26 2.60 0.71 0.40 99.88 0.749 1.78
S07-39-21 800 52.47 3.96 12.64 13.16 0.17 4.90 9.45 2.50 0.71 0.38 100.34 0.748 1.87
B10-343-1-1 50.89 4.74 11.82 15.11 0.13 4.74 8.93 2.51 0.86 0.45 100.19 0.755 1.91
B10-343-3-1 51.14 4.25 12.24 14.76 0.14 4.71 9.01 2.43 0.74 0.43 99.84 0.736 1.72
B10-343-5 51.09 4.27 12.53 13.82 0.19 4.68 9.32 2.60 0.76 0.43 99.69 0.744 1.77
B10-343-6-1 50.98 4.89 12.07 14.41 0.13 4.68 8.82 2.53 0.89 0.46 99.86 0.731 1.93
B10-343-4-1 50.25 4.77 11.83 15.16 0.15 4.53 8.86 2.56 0.82 0.51 99.44 0.749 1.61
B10-343-1 51.94 4.16 12.43 13.64 0.18 4.51 9.20 2.35 0.74 0.42 99.57 0.740 1.76
B10-343-3 51.66 4.40 12.35 14.29 0.20 4.34 8.89 2.56 0.80 0.44 99.93 0.720 1.82
S07-39-22 800 51.03 4.50 11.62 16.19 0.19 4.03 8.52 2.59 1.01 0.59 100.27 0.733 1.71
S07-39-22 800 51.06 4.49 11.60 16.16 0.21 3.97 8.52 2.58 1.03 0.59 100.21 0.734 1.75
B10-343-9-1 52.55 4.16 11.78 14.41 0.14 3.92 8.15 2.56 1.00 0.56 99.24 0.692 1.79
B10-343-4 50.83 4.91 11.55 16.28 0.20 3.64 8.77 2.18 0.87 0.50 99.72 0.759 1.74
unit 20
S07-39-20 Ol36 49.61 2.29 12.47 11.30 0.16 10.84 9.86 2.23 0.458 0.25 99.48 0.791 1.83
S07-39-20 783 50.12 2.44 12.54 11.72 0.16 10.07 10.41 2.16 0.44 0.22 100.28 0.830 2.00
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S07-39-20 Ol29 50.14 2.51 12.55 11.26 0.18 10.05 10.36 2.13 0.435 0.21 99.83 0.825 2.07
S07-39-20 49.45 2.53 12.22 11.73 0.18 9.88 11.36 2.07 0.51 0.23 100.15 0.930 2.22
S07-39-20 Ol23 49.63 2.52 12.78 11.12 0.16 9.73 10.72 2.14 0.438 0.21 99.45 0.839 2.09
S07-39-20 Ol8 50.02 2.61 12.82 11.25 0.17 9.68 10.53 2.22 0.452 0.21 99.97 0.821 2.15
S07-39-20 Ol35 50.14 2.47 12.76 11.26 0.18 9.66 10.50 2.19 0.457 0.21 99.83 0.823 2.18
 S07-39-20 Ol2 49.78 2.56 12.80 11.16 0.16 9.62 10.49 2.19 0.450 0.22 99.43 0.820 2.05
S07-39-20 50.15 2.49 12.99 11.75 0.14 9.54 10.74 1.54 0.43 0.21 99.98 0.827 2.05
S07-39-20 Ol34 50.39 2.45 12.75 11.19 0.17 9.51 10.49 2.18 0.452 0.21 99.79 0.823 2.15
S07-39-20 Ol9 49.82 2.62 12.85 11.26 0.18 9.47 10.57 2.13 0.439 0.21 99.56 0.823 2.09
S07-39-20 50.40 2.47 13.16 11.59 0.12 9.23 10.77 1.66 0.41 0.22 100.03 0.818 1.86
S07-39-20 Ol7 50.04 2.70 13.22 11.55 0.18 8.64 11.10 2.17 0.442 0.20 100.25 0.840 2.21
circumferential fault flow
S10-606-1 50.51 2.37 13.51 11.40 0.15 7.36 11.20 2.24 0.40 0.21 99.33 0.829 1.90
S10-606-1 50.73 2.35 13.52 11.31 0.17 7.31 11.15 2.31 0.39 0.20 99.45 0.825 1.95
S10-606-1 50.52 2.33 13.50 11.39 0.17 7.29 11.18 2.26 0.40 0.22 99.27 0.828 1.82
S10-606-1 50.60 2.34 13.57 11.38 0.16 7.25 11.22 2.29 0.41 0.22 99.43 0.827 1.86
fephra below flow
S07-6A-A 48-70 50.20 2.35 12.69 11.30 0.11 9.91 10.40 2.14 0.42 0.22 99.75 0.820 1.91
S07-6A-B 36-48 50.95 2.37 12.93 11.18 0.12 9.58 10.49 2.19 0.43 0.25 100.48 0.811 1.72
S07-6A-C 28-36 50.12 2.35 12.69 11.27 0.12 9.92 10.37 2.16 0.42 0.22 99.64 0.817 1.91
S07-6A-E 10-28 49.83 2.37 12.63 11.22 0.12 9.72 10.46 2.16 0.41 0.24 99.17 0.828 1.71
S07-6A-E* 10-28 50.21 2.39 12.72 11.26 0.11 9.77 10.59 2.14 0.43 0.22 99.84 0.833 1.95
S07-6A-E* 10-28 50.27 2.39 12.75 11.13 0.17 9.48 10.51 2.09 0.44 0.22 99.45 0.824 2.00
S07-6A-D 0-10 50.19 2.35 12.64 11.28 0.11 9.88 10.39 2.14 0.41 0.23 99.63 0.822 1.78
S07-6A-D 0-10 50.06 2.39 12.77 11.17 0.13 9.52 10.39 2.21 0.43 0.21 99.27 0.814 2.05
S07-6A-1 49.87 2.43 12.62 11.71 0.18 9.58 10.58 2.11 0.45 0.24 99.76 0.838 1.88
S07-6A-1 51.16 2.35 13.62 11.36 0.18 7.28 11.21 2.29 0.41 0.23 100.10 0.823 1.78
S07-6A-1 50.44 2.37 13.76 11.36 0.16 6.93 11.17 2.27 0.40 0.22 99.07 0.812 1.82
S07-6A-2 49.56 2.41 12.50 11.68 0.18 9.77 10.52 2.14 0.46 0.22 99.43 0.842 2.09
layer 6
S01-16 27 50.15 2.91 13.41 12.81 0.11 6.55 10.15 2.35 0.54 0.25 99.24 0.757 2.16
S01-16 19 50.83 2.51 13.70 11.17 0.11 7.19 11.00 2.34 0.42 0.26 99.52 0.803 1.62
S01-16 19 50.96 2.52 13.93 11.05 0.12 6.64 11.33 2.32 0.42 0.24 99.52 0.813 1.75
S01-16 19 51.25 2.55 13.96 11.00 0.10 6.30 11.42 2.35 0.44 0.23 99.59 0.818 1.91
S01-16 14 51.13 2.55 13.79 10.87 0.14 6.39 11.63 2.27 0.43 0.22 99.42 0.843 1.95
S01-16 10 50.95 2.52 13.65 10.81 0.16 6.81 11.46 2.31 0.43 0.24 99.34 0.840 1.79
S01-16 6 50.61 2.51 13.72 10.81 0.12 6.99 11.41 2.34 0.43 0.22 99.16 0.832 1.95
S01-16 2 50.58 2.49 13.64 10.85 0.13 7.06 11.54 2.26 0.42 0.22 99.18 0.846 1.91
S07-39-16 600 49.83 2.20 11.86 11.98 0.17 10.75 10.10 2.08 0.40 0.18 99.55 0.852 2.22
S01-16-1 49.23 2.21 12.02 12.00 0.18 10.52 10.19 2.05 0.42 0.20 99.02 0.848 2.10
S07-39-16 49.98 2.25 12.33 12.02 0.20 10.47 10.33 2.11 0.42 0.22 100.31 0.838 1.91
S01-16-1 49.40 2.27 12.38 12.02 0.16 10.33 10.35 2.10 0.41 0.20 99.62 0.836 2.05
S01-16-2 49.44 2.31 12.55 11.90 0.16 9.63 10.58 2.14 0.42 0.21 99.35 0.843 2.00
S01-16 LVA 50.22 2.34 12.71 11.33 0.14 9.25 10.56 2.17 0.41 0.21 99.36 0.831 1.95
S01-16-2 50.01 2.41 12.85 11.61 0.18 8.86 10.65 2.22 0.41 0.19 99.38 0.829 2.16
S07-39-17 620 50.29 2.38 12.96 11.60 0.16 8.54 10.77 2.20 0.43 0.19 99.51 0.831 2.26
S07-39-16 50.68 2.36 12.88 11.67 0.16 8.48 10.66 2.19 0.43 0.21 99.73 0.828 2.05
S07-39-16 50.56 2.42 13.32 11.59 0.16 8.05 10.94 2.25 0.44 0.22 99.95 0.821 2.00
S01-16-2* 50.41 2.50 13.35 10.96 0.18 8.03 11.46 2.02 0.44 0.22 99.57 0.858 2.00
S01-16-1 50.39 2.39 13.05 11.62 0.14 7.94 10.88 2.24 0.43 0.23 99.30 0.834 1.87
S01-16-2* 50.57 2.46 13.47 11.04 0.19 7.13 11.32 2.21 0.43 0.18 99.00 0.840 2.39
S01-16-2 50.29 2.48 13.57 11.23 0.14 6.95 11.39 2.32 0.44 0.23 99.03 0.839 1.91
S01-16-2 50.53 2.50 13.74 11.31 0.15 6.95 11.42 2.34 0.44 0.22 99.61 0.831 2.00
S01-16-1 50.66 2.49 13.63 11.32 0.18 6.86 11.40 2.30 0.44 0.24 99.52 0.836 1.83
S01-16-2 50.67 2.50 13.61 11.28 0.16 6.80 11.37 2.33 0.44 0.23 99.39 0.835 1.91
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S01-16 UC 51.29 3.03 13.38 11.99 0.12 6.21 10.38 2.37 0.54 0.29 99.60 0.776 1.86
S07-39-17* 51.34 3.09 13.29 12.18 0.17 6.10 10.48 2.50 0.56 0.31 100.01 0.789 1.81
S04-55-1 50.93 3.13 13.24 12.10 0.17 6.03 10.58 2.48 0.58 0.30 99.54 0.799 1.93
S04-55-1 51.09 3.15 13.26 12.21 0.18 5.89 10.59 2.45 0.57 0.29 99.69 0.799 1.97
S01-16-2* 50.93 3.39 12.96 12.49 0.18 5.67 10.10 2.55 0.61 0.28 99.15 0.779 2.18
unit 11
S07-39-11 344 50.26 2.34 12.75 11.80 0.18 9.36 10.57 2.19 0.43 0.22 100.10 0.829 1.95
S07-39-11 Ol9 50.52 2.30 13.19 11.18 0.17 8.66 10.60 2.16 0.449 0.23 99.46 0.804 1.95

S07-39-11 Ol19 50.16 2.39 12.95 11.25 0.17 8.62 10.73 2.07 0.419 0.22 98.98 0.829 1.90
S07-39-11 50.75 2.39 12.80 11.46 0.17 8.50 10.64 2.23 0.44 0.22 99.61 0.831 2.00
S07-39-11* 50.75 2.40 13.15 11.11 0.17 8.32 10.79 2.24 0.43 0.23 99.58 0.821 1.87
S07-39-11 50.99 2.39 12.98 11.55 0.17 8.19 10.81 2.23 0.43 0.20 99.95 0.833 2.15
S07-39-11 Ol34 50.78 2.43 13.40 11.07 0.16 8.12 10.68 2.21 0.448 0.22 99.51 0.797 2.04
S07-39-11 Ol6 51.11 2.37 13.52 10.96 0.16 8.00 10.75 2.26 0.454 0.22 99.79 0.795 2.06

S07-39-11 Ol25 50.82 2.49 13.50 10.99 0.16 7.95 10.73 2.23 0.447 0.22 99.55 0.795 2.03
S07-39-11 50.46 2.42 13.24 11.49 0.17 7.87 10.78 2.24 0.44 0.23 99.32 0.814 1.91
S07-39-11 Ol14 50.96 2.42 13.61 10.97 0.14 7.79 10.79 2.26 0.464 0.26 99.66 0.793 1.78
S07-39-11 Ol1 50.81 2.42 13.57 11.02 0.17 7.65 10.86 2.22 0.453 0.23 99.41 0.800 1.97

S07-39-11 Ol4 50.53 2.45 13.44 11.15 0.17 7.52 10.90 2.20 0.443 0.23 99.02 0.811 1.93

unit 7
S07-39-7 Ol26 50.07 2.43 13.41 11.30 0.17 8.76 10.79 2.23 0.442 0.22 99.82 0.805 2.01
S07-39-7 Ol14 50.03 2.46 13.35 11.24 0.16 8.71 10.77 2.24 0.448 0.19 99.60 0.807 2.36
S07-39-7 Ol8 50.29 2.40 13.51 11.11 0.17 8.71 10.76 2.23 0.437 0.21 99.82 0.796 2.08
S07-39-7 Ol1 50.13 2.40 13.31 11.16 0.16 8.64 10.75 2.22 0.438 0.19 99.39 0.808 2.31
S07-39-7 Ol12 50.42 2.36 13.51 11.19 0.15 8.64 10.81 2.24 0.436 0.21 99.97 0.800 2.08
S07-39-7 Ol20 50.36 2.47 13.55 11.22 0.17 8.66 10.80 2.26 0.445 0.21 100.15 0.797 2.12
S07-39-7 Ol29 50.27 2.46 13.52 11.21 0.16 8.62 10.80 2.22 0.431 0.18 99.86 0.799 2.39
S07-39-7 Ol17 50.22 2.45 13.41 11.15 0.18 8.60 10.73 2.24 0.441 0.19 99.61 0.800 2.32
S07-39-7 Ol28 49.86 2.47 13.41 11.10 0.18 8.51 10.81 2.22 0.444 0.19 99.20 0.806 2.34
S07-39-7 Ol3 50.52 2.46 13.53 11.17 0.17 8.59 10.78 2.25 0.431 0.17 100.08 0.797 2.54
S08-4-7 130 50.47 2.39 13.18 11.73 0.17 8.36 10.86 2.19 0.42 0.24 100.00 0.824 1.75
S08-4-7 50.55 2.41 13.23 11.69 0.16 8.09 11.00 2.19 0.43 0.23 99.99 0.831 1.87
S08-4-7* 50.77 2.46 13.49 11.55 0.19 7.98 11.02 2.24 0.43 0.23 100.37 0.817 1.87
S08-4-7* 50.71 2.46 13.46 11.59 0.17 7.93 11.02 2.18 0.43 0.21 100.16 0.819 2.05
S08-4-7 50.95 2.41 13.41 11.55 0.17 7.90 11.03 2.25 0.45 0.22 100.35 0.823 2.05
S08-4-7 50.97 2.51 13.47 11.55 0.15 7.82 11.02 2.25 0.43 0.23 100.40 0.818 1.87
S08-4 section
S08-4-19 564 49.93 2.41 12.54 11.61 0.17 9.57 10.66 2.10 0.43 0.22 99.64 0.850 1.95
S08-4-19 50.10 2.40 12.60 11.66 0.16 9.47 10.64 2.11 0.44 0.24 99.81 0.844 1.83
S08-4-19* 50.04 2.43 12.70 11.59 0.15 9.13 10.71 2.21 0.42 0.22 99.59 0.843 1.91
S08-4-18 513 50.05 2.39 12.77 11.79 0.12 9.64 10.46 2.21 0.46 0.20 100.09 0.819 2.30
S08-4-18 49.80 2.43 12.63 11.68 0.16 9.49 10.57 2.18 0.44 0.22 99.58 0.837 2.00
S08-4-18* 50.33 2.55 13.39 11.38 0.15 7.27 11.31 2.31 0.48 0.25 99.42 0.845 1.92
S08-4-18 49.62 2.42 12.54 11.64 0.16 9.31 10.69 2.14 0.45 0.24 99.21 0.852 1.88
S08-4-17 504 49.98 2.40 12.53 11.69 0.16 9.58 10.64 2.13 0.44 0.25 99.79 0.849 1.76
S08-4-17 50.08 2.41 12.59 11.71 0.16 9.42 10.69 2.13 0.44 0.25 99.88 0.849 1.76
S08-4-17 49.89 2.43 12.61 11.62 0.17 9.32 10.66 2.13 0.44 0.23 99.48 0.845 1.91
S08-4-17 49.85 2.44 12.55 11.66 0.15 9.26 10.65 2.11 0.45 0.23 99.34 0.849 1.96
S08-4-16* 452 49.81 2.41 12.70 11.58 0.19 9.20 10.68 2.15 0.45 0.24 99.40 0.841 1.88
S08-4-16* 50.08 2.41 12.79 11.36 0.16 9.05 10.64 2.12 0.43 0.23 99.27 0.832 1.87
S08-4-16 49.85 2.43 12.73 11.63 0.15 9.55 10.61 2.16 0.44 0.22 99.77 0.833 2.00
S08-4-16 49.75 2.39 12.70 11.58 0.15 9.41 10.60 2.14 0.44 0.22 99.38 0.835 2.00
S08-4-16 50.29 2.50 13.02 11.40 0.18 8.31 11.04 2.23 0.47 0.24 99.68 0.848 1.96
S08-4-16 49.96 2.46 13.05 11.48 0.16 8.16 11.01 2.18 0.45 0.22 99.13 0.844 2.05
S08-4-15 387 49.94 2.38 12.57 11.65 0.16 9.68 10.59 2.12 0.44 0.23 99.76 0.842 1.91
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S08-4-15 49.99 2.40 12.62 11.66 0.16 9.61 10.62 2.13 0.45 0.23 99.87 0.842 1.96
S08-4-15 49.86 2.41 12.54 11.59 0.15 9.55 10.61 2.10 0.44 0.21 99.48 0.846 2.10
S08-4-14 328 49.94 2.38 12.93 11.67 0.17 8.62 10.83 2.17 0.42 0.21 99.35 0.838 2.00
S08-4-14 50.11 2.37 12.96 11.59 0.16 8.49 10.90 2.16 0.44 0.25 99.42 0.841 1.76
S08-4-14 50.22 2.42 13.09 11.62 0.17 8.36 10.92 2.19 0.43 0.22 99.62 0.834 1.95
S08-4-14* 50.18 2.42 13.34 11.41 0.16 7.73 11.08 2.19 0.43 0.23 99.18 0.831 1.87
S08-4-13 306 49.85 2.31 12.68 11.93 0.17 9.28 10.78 2.10 0.42 0.22 99.72 0.850 1.91
S08-4-13 49.73 2.30 12.53 11.89 0.17 9.23 10.73 2.12 0.42 0.20 99.32 0.856 2.10
S08-4-13 50.01 2.29 12.88 11.90 0.16 9.09 10.67 2.15 0.39 0.21 99.75 0.828 1.86
S08-4-13 50.06 2.34 12.84 11.79 0.17 8.84 10.81 2.16 0.41 0.23 99.67 0.842 1.78
S08-4-13 50.26 2.36 12.95 11.75 0.19 8.62 10.89 2.18 0.43 0.24 99.87 0.841 1.79
S08-4-13 50.07 2.38 13.38 11.71 0.13 8.29 10.90 2.26 0.43 0.22 99.77 0.815 1.95
S08-4-12 295 49.61 2.26 12.33 11.96 0.17 10.17 10.46 2.05 0.40 0.21 99.62 0.848 1.90
S08-4-12 49.95 2.27 12.65 11.80 0.17 9.30 10.73 2.12 0.41 0.21 99.61 0.848 1.95
S08-4-12* 50.83 2.39 13.20 11.12 0.18 8.82 10.49 2.16 0.42 0.22 99.83 0.795 1.91
S08-4-12 50.66 2.39 13.26 11.55 0.13 8.48 10.86 2.24 0.42 0.21 100.20 0.819 2.00
S08-4-12* 50.60 2.37 13.33 11.13 0.15 8.46 10.74 2.22 0.40 0.23 99.63 0.806 1.74
S08-4-12 50.40 2.39 13.22 11.63 0.16 8.40 10.95 2.19 0.43 0.21 99.96 0.828 2.05
S08-4-12* 50.73 2.39 13.40 11.17 0.18 7.94 10.94 2.22 0.43 0.22 99.61 0.816 1.95
S08-4-12* 50.73 2.46 13.48 11.06 0.17 7.69 11.06 2.17 0.41 0.21 99.43 0.820 1.95
S08-4-12* 51.12 2.44 13.54 10.86 0.14 7.52 11.13 2.19 0.41 0.22 99.58 0.822 1.86
S08-4-12 50.42 2.39 13.24 11.55 0.15 8.27 10.88 2.21 0.44 0.22 99.77 0.822 2.00
S08-4-12* 50.99 2.40 13.38 11.01 0.11 8.25 10.81 2.24 0.43 0.21 99.82 0.808 2.05
S08-4-12 51.52 2.30 13.17 11.30 0.17 8.21 10.92 2.05 0.38 0.19 100.21 0.829 2.00
S08-4-12 50.45 2.41 13.35 11.42 0.17 8.23 10.87 2.20 0.42 0.21 99.73 0.814 2.00
S08-4-11 245 49.54 2.22 12.34 11.94 0.17 10.16 10.46 2.01 0.40 0.21 99.47 0.848 1.90
S08-4-11 49.66 2.25 12.43 11.87 0.18 9.95 10.46 2.02 0.41 0.20 99.44 0.842 2.05
S08-4-11 50.34 2.34 12.59 11.72 0.18 9.00 10.61 2.18 0.42 0.19 99.57 0.843 2.21
S08-4-11 50.53 2.38 12.91 11.53 0.16 8.23 10.81 2.26 0.44 0.20 99.45 0.837 2.20
S08-4-11* 50.43 2.39 13.29 11.60 0.16 8.01 11.02 2.20 0.43 0.22 99.74 0.829 1.95
S08-4-11* 50.35 2.42 13.31 11.59 0.17 7.94 11.07 2.21 0.44 0.22 99.70 0.832 2.00
S08-4-11* 50.52 2.39 13.31 11.60 0.17 7.88 11.03 2.17 0.43 0.20 99.71 0.829 2.15
S08-4-10 208 49.57 2.29 12.50 11.90 0.16 9.74 10.61 2.08 0.40 0.21 99.45 0.849 1.90
S08-4-10* 50.41 2.34 13.39 11.10 0.13 8.16 11.14 2.18 0.40 0.21 99.46 0.832 1.90
S08-4-10* 50.42 2.40 13.44 11.29 0.15 7.94 11.09 2.21 0.43 0.20 99.57 0.825 2.15
S08-4-10* 50.32 2.41 13.44 11.34 0.16 7.85 11.09 2.19 0.42 0.22 99.43 0.825 1.91
S08-4-10* 50.64 2.38 13.49 11.53 0.16 7.71 11.42 2.17 0.42 0.23 100.15 0.847 1.83
S08-4-10* 50.33 2.43 13.55 11.00 0.17 7.46 11.36 2.17 0.40 0.22 99.10 0.838 1.82
S08-4-10* 50.10 2.34 13.08 11.37 0.14 9.12 10.65 2.17 0.41 0.22 99.61 0.814 1.86
S08-4-10 50.21 2.32 13.28 11.12 0.12 8.68 10.95 2.19 0.40 0.20 99.47 0.825 2.00
S08-4-10 50.41 2.41 13.19 11.51 0.14 8.46 10.92 2.20 0.42 0.20 99.87 0.828 2.10
S08-4-10 50.29 2.40 13.13 11.75 0.17 8.39 10.91 2.23 0.42 0.22 99.90 0.831 1.91
S08-4-10* 50.31 2.33 13.26 11.14 0.12 8.34 11.15 2.20 0.39 0.21 99.46 0.841 1.86
S08-4-9 201 49.68 2.28 12.56 11.99 0.16 9.87 10.54 2.08 0.42 0.21 99.79 0.839 2.00
S08-4-9 50.54 2.34 13.07 11.22 0.11 8.78 10.78 2.22 0.42 0.22 99.71 0.825 1.91
S08-4-9 50.15 2.39 13.18 11.58 0.15 8.32 10.91 2.20 0.42 0.23 99.54 0.828 1.83
S08-4-9 50.21 2.40 13.22 11.65 0.17 8.09 10.97 2.20 0.44 0.21 99.57 0.830 2.10
S08-4-9 50.30 2.45 13.45 11.28 0.16 7.68 11.04 2.23 0.45 0.22 99.24 0.821 2.05
S08-4-9 50.19 2.43 13.24 11.66 0.18 8.02 10.99 2.22 0.43 0.23 99.60 0.830 1.87
S08-4-9* 50.81 2.42 13.39 11.14 0.18 7.97 10.87 2.25 0.43 0.21 99.67 0.812 2.05
S08-4-9 50.28 2.40 13.24 11.77 0.16 7.94 11.05 2.19 0.43 0.21 99.68 0.835 2.05
S08-4-9* 50.55 2.41 13.39 11.03 0.18 7.89 10.82 2.27 0.43 0.23 99.21 0.808 1.87
S08-4-8 166 50.31 2.41 13.02 11.64 0.17 8.39 10.96 2.16 0.42 0.21 99.70 0.842 2.00
S08-4-8 50.20 2.38 13.04 11.62 0.18 8.31 10.93 2.18 0.43 0.20 99.48 0.838 2.15
S08-4-8 50.62 2.42 13.37 11.58 0.17 7.98 11.02 2.22 0.44 0.21 100.02 0.824 2.10
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S08-4-8 50.71 2.48 13.57 11.40 0.16 7.58 11.11 2.21 0.46 0.23 99.91 0.819 2.00
S08-4-8 50.74 2.45 13.50 11.46 0.17 7.51 11.09 2.26 0.44 0.22 99.85 0.821 2.00
S08-4-7 130 50.47 2.39 13.18 11.73 0.17 8.36 10.86 2.19 0.42 0.24 100.00 0.824 1.75
S08-4-7 50.55 2.41 13.23 11.69 0.16 8.09 11.00 2.19 0.43 0.23 99.99 0.831 1.87
S08-4-7* 50.77 2.46 13.49 11.55 0.19 7.98 11.02 2.24 0.43 0.23 100.37 0.817 1.87
S08-4-7* 50.71 2.46 13.46 11.59 0.17 7.93 11.02 2.18 0.43 0.21 100.16 0.819 2.05
S08-4-7 50.95 2.41 13.41 11.55 0.17 7.90 11.03 2.25 0.45 0.22 100.35 0.823 2.05
S08-4-7 50.97 2.51 13.47 11.55 0.15 7.82 11.02 2.25 0.43 0.23 100.40 0.818 1.87
S08-4-6 113 50.45 2.36 13.10 11.64 0.16 8.40 10.90 2.13 0.42 0.22 99.78 0.832 1.91
S08-4-6 50.65 2.35 13.16 11.71 0.17 8.32 10.90 2.19 0.42 0.21 100.07 0.828 2.00
S08-4-6 50.39 2.40 13.24 11.62 0.16 8.17 10.83 2.17 0.42 0.23 99.63 0.818 1.83
S08-4-5 49.91 2.42 13.07 11.53 0.16 8.15 10.89 2.23 0.44 0.23 99.03 0.833 1.91
S08-4-5 50.53 2.47 13.50 11.59 0.15 7.78 10.85 2.24 0.44 0.22 99.76 0.804 2.00
S08-4-5 51.39 2.35 13.72 11.29 0.16 7.06 11.18 2.07 0.40 0.23 99.84 0.815 1.74
S08-4-5 50.94 2.31 14.08 11.13 0.11 6.82 11.19 2.34 0.40 0.19 99.51 0.795 2.11
S08-4-5* 50.71 2.31 13.02 11.26 0.18 8.83 10.72 2.14 0.44 0.21 99.82 0.823 2.10
S08-4-4 82 50.50 2.39 13.20 11.51 0.18 8.27 10.90 2.22 0.43 0.22 99.81 0.826 1.95
S08-4-4 50.41 2.41 13.14 11.44 0.16 8.18 10.93 2.24 0.44 0.21 99.56 0.832 2.10
S08-4-4 50.16 2.44 13.47 11.68 0.14 7.99 10.93 2.30 0.44 0.20 99.74 0.811 2.20
S08-4-3 50.06 2.42 13.29 11.50 0.17 7.83 10.98 2.20 0.45 0.22 99.11 0.826 2.05
S08-4-2 2 49.70 2.24 12.43 11.98 0.17 9.90 10.43 2.08 0.41 0.22 99.56 0.839 1.86
S08-4-2 49.56 2.28 12.63 11.83 0.17 9.41 10.52 2.11 0.42 0.21 99.13 0.833 2.00
S08-4-1 1 51.03 2.64 14.14 11.17 0.13 6.52 11.11 2.51 0.50 0.24 99.99 0.786 2.08
S07-39 section
S07-39-23 800 50.40 4.16 12.38 13.64 0.18 5.01 9.23 2.60 0.76 0.41 98.76 0.746 1.85
S07-39-22 51.03 4.50 11.62 16.19 0.19 4.03 8.52 2.59 1.01 0.59 100.27 0.733 1.71
S07-39-22 51.06 4.49 11.60 16.16 0.21 3.97 8.52 2.58 1.03 0.59 100.21 0.734 1.75
S07-39-21 52.47 3.96 12.64 13.16 0.17 4.90 9.45 2.50 0.71 0.38 100.34 0.748 1.87
S07-39-20 783 50.12 2.44 12.54 11.72 0.16 10.07 10.41 2.16 0.44 0.22 100.28 0.830 2.00
S07-39-20 49.45 2.53 12.22 11.73 0.18 9.88 11.36 2.07 0.51 0.23 100.15 0.930 2.22
S07-39-20 50.15 2.49 12.99 11.75 0.14 9.54 10.74 1.54 0.43 0.21 99.98 0.827 2.05
S07-39-20 50.40 2.47 13.16 11.59 0.12 9.23 10.77 1.66 0.41 0.22 100.03 0.818 1.86
S07-39-19 712 49.78 2.42 12.87 11.82 0.13 9.63 10.53 2.21 0.45 0.21 100.03 0.818 2.14
S07-39-18 673 50.10 2.39 12.59 11.70 0.18 9.86 10.43 2.17 0.45 0.24 100.11 0.828 1.88
S07-39-18 50.01 2.39 12.65 11.67 0.17 9.30 10.47 2.17 0.45 0.24 99.51 0.828 1.88
S07-39-18 50.21 2.37 12.83 11.81 0.17 9.12 10.50 2.17 0.43 0.21 99.82 0.818 2.05
S07-39-17 620 50.29 2.38 12.96 11.60 0.16 8.54 10.77 2.20 0.43 0.19 99.51 0.831 2.26
S07-39-17* 51.34 3.09 13.29 12.18 0.17 6.10 10.48 2.50 0.56 0.31 100.01 0.789 1.81
S07-39-16 600 49.83 2.20 11.86 11.98 0.17 10.75 10.10 2.08 0.40 0.18 99.55 0.852 2.22
S07-39-16 49.98 2.25 12.33 12.02 0.20 10.47 10.33 2.11 0.42 0.22 100.31 0.838 1.91
S07-39-16 50.68 2.36 12.88 11.67 0.16 8.48 10.66 2.19 0.43 0.21 99.73 0.828 2.05
S07-39-16 50.56 2.42 13.32 11.59 0.16 8.05 10.94 2.25 0.44 0.22 99.95 0.821 2.00
S07-39-15* 552 50.24 2.19 12.19 11.63 0.18 11.19 10.13 2.01 0.38 0.19 100.32 0.831 2.00
S07-39-15* 50.82 2.40 13.32 11.12 0.17 8.28 10.72 2.19 0.41 0.23 99.67 0.805 1.78
S07-39-15 50.89 2.45 13.33 11.45 0.16 7.85 11.00 2.28 0.44 0.22 100.07 0.825 2.00
S07-39-15* 50.09 2.22 12.20 11.76 0.18 10.69 10.20 2.04 0.40 0.21 99.99 0.836 1.90
S07-39-15 49.61 2.22 12.14 12.06 0.16 10.33 10.15 2.05 0.39 0.21 99.33 0.836 1.86
S07-39-14 486 50.09 2.28 12.30 12.05 0.17 10.60 10.30 2.11 0.41 0.20 100.51 0.837 2.05
S07-39-13 453 49.93 2.26 12.14 12.03 0.18 11.01 10.12 2.06 0.39 0.22 100.34 0.834 1.77
S07-39-12 403 50.50 2.38 13.02 11.77 0.18 8.49 10.79 2.20 0.43 0.21 99.97 0.829 2.05
S07-39-12* 50.87 2.49 13.36 11.54 0.18 7.97 10.90 2.29 0.45 0.23 100.29 0.816 1.96
S07-39-12* 50.65 2.45 13.46 11.44 0.15 7.50 10.89 2.27 0.44 0.23 99.48 0.809 1.91
S07-39-11 344 50.26 2.34 12.75 11.80 0.18 9.36 10.57 2.19 0.43 0.22 100.10 0.829 1.95
S07-39-11 50.75 2.39 12.80 11.46 0.17 8.50 10.64 2.23 0.44 0.22 99.61 0.831 2.00
S07-39-11 50.46 2.42 13.24 11.49 0.17 7.87 10.78 2.24 0.44 0.23 99.32 0.814 1.91
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S07-39-11* 50.75 2.40 13.15 11.11 0.17 8.32 10.79 2.24 0.43 0.23 99.58 0.821 1.87
S07-39-11 50.99 2.39 12.98 11.55 0.17 8.19 10.81 2.23 0.43 0.20 99.95 0.833 2.15
S07-39-10* 267 49.61 2.23 12.32 12.08 0.18 10.54 10.32 2.05 0.41 0.21 99.96 0.838 1.95
S07-39-10 50.34 2.37 13.22 11.60 0.15 8.45 10.82 2.22 0.43 0.21 99.80 0.818 2.05
S07-39-10 50.85 2.39 13.37 11.09 0.12 8.22 10.85 2.26 0.42 0.22 99.80 0.812 1.91
S07-39-10 50.34 2.44 13.23 11.61 0.16 7.75 10.82 2.22 0.43 0.21 99.21 0.818 2.05
S07-39-9 235 50.35 2.43 13.13 11.58 0.16 8.42 10.77 2.22 0.44 0.21 99.72 0.820 2.10
S07-39-8* 203 50.39 2.43 13.03 11.56 0.18 8.65 10.77 2.19 0.44 0.20 99.85 0.827 2.20
S07-39-8 50.25 2.43 13.20 11.62 0.18 8.12 10.81 2.22 0.44 0.20 99.47 0.819 2.20
S07-39-7 186 49.82 2.29 12.39 11.96 0.18 10.12 10.41 2.09 0.41 0.18 99.84 0.840 2.28
S07-39-6* 144 50.32 2.41 13.10 11.58 0.16 8.49 10.80 2.22 0.44 0.23 99.75 0.824 1.91
S07-39-6 50.58 2.41 13.29 11.70 0.17 8.24 10.85 2.23 0.45 0.22 100.13 0.816 2.05
S07-39-5 108 49.77 2.26 12.16 12.07 0.18 10.57 10.15 2.04 0.40 0.21 99.80 0.835 1.90
S07-39-5* 50.39 2.42 13.22 11.55 0.14 7.85 10.73 2.21 0.45 0.22 99.19 0.812 2.05
S07-39-4 76 49.76 2.24 12.44 11.91 0.16 9.85 10.33 2.10 0.40 0.21 99.38 0.830 1.90
S07-39-4 50.54 2.38 12.85 11.68 0.17 8.98 10.64 2.16 0.43 0.22 100.06 0.828 1.95
S07-39-4 50.40 2.38 13.05 11.64 0.18 8.49 10.74 2.18 0.42 0.23 99.70 0.823 1.83
S07-39-3 48 50.52 2.36 13.09 11.73 0.17 8.46 10.75 2.20 0.44 0.22 99.95 0.821 2.00
S07-39-2 7 50.14 2.31 12.50 12.02 0.16 9.91 10.50 2.11 0.41 0.22 100.29 0.840 1.86
S07-39-2 50.19 2.32 12.60 11.95 0.18 9.72 10.54 2.14 0.41 0.19 100.22 0.837 2.16
S07-39-1 1 51.04 2.61 13.84 11.87 0.13 6.30 10.75 2.47 0.46 0.25 99.71 0.777 1.84

basal reticulite 51.68 2.84 13.89 12.19 0.17 6.31 10.95 2.19 0.35 0.25 100.81 0.788 1.40

BR Ol9 50.75 2.37 13.39 11.02 0.17 8.18 10.72 2.26 0.428 0.22 99.51 0.801 1.95
BR Ol5 50.83 2.39 13.49 11.06 0.17 8.16 10.78 2.25 0.422 0.21 99.76 0.799 2.01
BR Ol30 50.56 2.44 13.53 11.10 0.15 7.84 10.81 2.22 0.432 0.21 99.30 0.799 2.06
BR Ol15 50.34 2.41 13.35 11.28 0.18 7.69 10.92 2.21 0.430 0.21 99.02 0.818 2.05
BR Ol21 50.14 2.42 13.51 11.20 0.17 7.69 10.89 2.21 0.434 0.22 99.03 0.806 1.97
BR Ol16 50.64 2.43 13.71 11.15 0.16 7.47 10.88 2.32 0.445 0.22 99.42 0.794 2.02
BR Ol17 50.91 2.47 13.63 11.16 0.18 7.45 11.17 2.23 0.422 0.23 99.83 0.820 1.83
BR Ol12 50.67 2.43 13.53 11.02 0.18 7.43 11.40 2.17 0.415 0.21 99.46 0.843 1.98
BR Ol20 51.26 2.42 13.96 10.84 0.18 7.35 11.26 2.25 0.412 0.23 100.18 0.807 1.79
BR Ol28 50.71 2.43 13.85 10.97 0.17 7.18 11.27 2.25 0.408 0.23 99.48 0.814 1.77
BR Ol7 51.75 2.54 14.30 10.09 0.16 6.84 11.45 2.12 0.449 0.24 99.94 0.801 1.87
BR Ol1 51.68 2.84 13.89 12.19 0.17 6.31 10.95 2.19 0.35 0.25 100.81 0.788 1.40
Pre-tephra flow glass
KMC rampart 51.68 2.84 13.89 12.19 0.17 6.31 10.95 2.19 0.35 0.25 100.81 0.788 1.40
S07-39-1 51.04 2.61 13.84 11.87 0.13 6.30 10.75 2.47 0.46 0.25 99.71 0.777 1.84
S08-4-1 51.03 2.64 14.14 11.17 0.13 6.52 11.11 2.51 0.50 0.24 99.99 0.786 2.08
FeO as total iron. *Pumice.
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