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Release Spectra – Alunite
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Plateau: 13.1 ± 1.0 (1.2) [Ma] (95% CI; N = 5; %39Ar = 100.0)
MSWD = 0.997 (95% CI = [0.121, 2.79]; P = 0.472)
Total Gas: 13.1 ± 1.0 (1.2) [Ma] (95% CI; N = 5)
MSWD = 0.997 (95% CI = [0.121, 2.79]; P = 0.472)

Figure S1. 40Ar/39Ar release spectrum for sample 003-05 (112-01), from the Mt. Edna prospect.
External age uncertainties are in parentheses.
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MSWD = 0.289 (95% CI = [0.241, 2.29]; P = 1.0)
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Figure S2. 40Ar/39Ar release spectrum for sample 005-08 (108-01), from the L&N mine. External
age uncertainties are in parentheses.
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Total Gas: 14.21 ± 0.31 (1.1) [Ma] (95% CI Expanded; N = 13)
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Figure S3. 40Ar/39Ar release spectrum for sample M341 A’ (307-01), from the Christmas mine.
Dates in red have been excluded from the plateau. External age uncertainties are in parentheses.
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Figure S4. 40Ar/39Ar release spectrum for sample M341 A2 (109-01), from the Christmas mine.
External age uncertainties are in parentheses.
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Figure S5. 40Ar/39Ar release spectrum for sample M341 B1 (308-02), from the Christmas mine.
External age uncertainties are in parentheses.
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MSWD = 2.95 (95% CI = [0.241, 2.29]; P = 0.00455)

Figure S6. 40Ar/39Ar release spectrum for sample M341 B2 (309-01), from the Christmas mine.
Dates in red have been excluded from the plateau. External age uncertainties are in parentheses.
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Figure S7. 40Ar/39Ar release spectrum for sample M341 B3 (310-01), from the Christmas mine.
Dates in red have been excluded from the plateau. External age uncertainties are in parentheses.
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Figure S8. 40Ar/39Ar release spectrum for sample M341 C2 (311-01), from the Christmas mine.
Dates in red have been excluded from the plateau. External age uncertainties are in parentheses.
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Figure S9. 40Ar/39Ar release spectrum for sample M341 D1 (302-01), from the Christmas mine.
External age uncertainties are in parentheses.
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Figure S10. 40Ar/39Ar release spectrum for sample M341 D2 (110-01), from the Christmas mine.
External age uncertainties are in parentheses.
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Figure S11. 40Ar/39Ar release spectrum for sample M341 D3 (304-01), from the Christmas mine.
Dates in red have been excluded from the plateau. External age uncertainties are in parentheses.
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Figure S12. 40Ar/39Ar release spectrum for sample M341 E2 (306-01), from the Christmas mine.
Dates in red have been excluded from the plateau. External age uncertainties are in parentheses.
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Figure S13. 40Ar/39Ar release spectrum for sample M341 F2 (111-01), from the Christmas mine.
External age uncertainties are in parentheses.
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Figure S14. 40Ar/39Ar release spectrum for sample M341 G2 (312-01), from the Christmas mine.
External age uncertainties are in parentheses.

25

50

75

100

4
0
A
r*

 (
%

)

M939-1 (429-01)

0 20 40 60 80 100

Cumulative 39ArK Released (%)

0

5

10

15

20

25

30

A
g
e 

(M
a)

15.67 ± 0.29 (0.85) [Ma] (95% CI)

Plateau: 15.67 ± 0.29 (0.85) [Ma] (95% CI; N = 5; %39Ar = 53.0)
MSWD = 1.73 (95% CI = [0.121, 2.79]; P = 0.148)
Total Gas: 15.81 ± 0.55 (1.7) [Ma] (95% CI Expanded; N = 14)
MSWD = 6.9 (95% CI = [0.385, 1.9]; P = 6.71E-11)

Figure S15. 40Ar/39Ar release spectrum for sample M939-1 (429-01), from the upper Mineral
Products mine. Dates in red have been excluded from the plateau. External age uncertainties are
in parentheses.
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Figure S16. 40Ar/39Ar release spectrum for sample M945 (495-01), from the upper Mineral Prod-
ucts mine. External age uncertainties are in parentheses.
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Figure S17. 40Ar/39Ar release spectrum for sample Close In (431-01), from the mine dump at the
edge of the Sevier Valley. External age uncertainties are in parentheses.
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Figure S18. 40Ar/39Ar release spectrum for sample 21AR01 (2886-01), from the L&N mine. Dates
in red have been excluded from the plateau. External age uncertainties are in parentheses.
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Figure S19. 40Ar/39Ar release spectrum for sample 21AR01 (2886-02), from the L&N mine. Dates
in red have been excluded from the plateau. External age uncertainties are in parentheses.
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Figure S20. 40Ar/39Ar release spectrum for sample 21AR03 Coarse (2888-01), from the Christ-
mas mine. Dates in red have been excluded from the plateau. External age uncertainties are in
parentheses.
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Figure S21. 40Ar/39Ar release spectrum for sample 21AR03 Coarse (2888-02), from the Christ-
mas mine. Dates in red have been excluded from the plateau. External age uncertainties are in
parentheses.
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Figure S22. 40Ar/39Ar release spectrum for sample 21AR03 Fine (2887-01), from the Christmas
mine. Dates in red have been excluded from the plateau. External age uncertainties are in paren-
theses.
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Figure S23. 40Ar/39Ar release spectrum for sample 21AR03 Fine (2887-02), from the Christmas
mine. Dates in red have been excluded from the plateau. External age uncertainties are in paren-
theses.
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Figure S24. 40Ar/39Ar release spectrum for sample Edna 2a Fine (2891-01), from the Mt. Edna
prospect. Dates in red have been excluded from the plateau. External age uncertainties are in
parentheses.

60

80

100

4
0
A
r*

 (
%

)

Edna 2a Fine (2891-02)

0 20 40 60 80 100

Cumulative 39ArK Released (%)

12

13

14

15

16

17

18

A
g
e 

(M
a)

Plateau: 14.658 ± 0.043 (0.62) [Ma] (95% CI; N = 9; %39Ar = 98.1)
MSWD = 0.966 (95% CI = [0.272, 2.19]; P = 0.656)
Total Gas: 14.658 ± 0.066 (0.95) [Ma] (95% CI Expanded; N = 10)
MSWD = 2.45 (95% CI = [0.3, 2.11]; P = 0.00972)

14.658 ± 0.043 (0.62) [Ma] (95% CI)

Figure S25. 40Ar/39Ar release spectrum for sample Edna 2a Fine (2891-02), from the Mt. Edna
prosepect. Dates in red have been excluded from the plateau. External age uncertainties are in
parentheses.
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Figure S26. 40Ar/39Ar release spectrum for sample Edna 3a Coarse (2889-01), from the Mt. Edna
prospect. Dates in red have been excluded from the plateau. External age uncertainties are in
parentheses.
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Figure S27. 40Ar/39Ar release spectrum for sample Edna 3a Coarse (2889-02), from the Mt. Edna
prosepect. Dates in red have been excluded from the plateau. External age uncertainties are in
parentheses.
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Figure S28. 40Ar/39Ar release spectrum for sample Close In (2892-01), from the mine dump at
the edge of the Sevier Valley. Dates in red have been excluded from the plateau. External age
uncertainties are in parentheses.
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15.288 ± 0.068 (0.89) [Ma] (95% CI)

Figure S29. 40Ar/39Ar release spectrum for sample Close In (2892-02), from the mine dump at
the edge of the Sevier Valley. Dates in red have been excluded from the plateau. External age
uncertainties are in parentheses.
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Release Spectra – Deer Trail Sericite
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MSWD = 1.47 (95% CI = [0.3, 2.11]; P = 0.193)
Total Gas: 15.43 ± 0.21 (0.67) [Ma] (95% CI; N = 10)
MSWD = 1.47 (95% CI = [0.3, 2.11]; P = 0.193)

15.43 ± 0.21 (0.67) [Ma] (95% CI)

Figure S30. 40Ar/39Ar release spectrum for sericite from sample M992 B1 (665-01), from the
Deer Trail mine workings. External age uncertainties are in parentheses.
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MSWD = 1.27 (95% CI = [0.417, 1.83]; P = 0.306)
Total Gas: 15.47 ± 0.14 (1.0) [Ma] (95% CI Expanded; N = 19)
MSWD = 2.79 (95% CI = [0.457, 1.75]; P = 0.0000766)

15.400 ± 0.090 (0.61) [Ma] (95% CI)

Figure S31. 40Ar/39Ar release spectrum for sericite from sample M992 B3 (666-01), from the Deer
Trail mine workings. Dates in red have been excluded from the plateau. External age uncertainties
are in parentheses.
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Figure S32. 40Ar/39Ar release spectrum for sericite from sample M992 D1 (667-01), from the Deer
Trail mine workings. Dates in red have been excluded from the plateau. External age uncertainties
are in parentheses.
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Age (Ma): 15.445 ± 0.018 (0.59) (95% CI; N = 23)
MSWD = 1.25 (95% CI = [0.499, 1.67]; P = 0.294)

Figure S33. Age sorted 40Ar/39Ar dates and cumulative probability density for sample M939A
(2893), from the upper Mineral Products mine. Dates in red have been excluded from the weighted
mean. External age uncertainties are in parentheses.
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Age (Ma): 15.262 ± 0.020 (0.75) (95% CI Expanded; N = 24)
MSWD = 1.68 (95% CI = [0.508, 1.66]; P = 0.0296)

Figure S34. Age sorted 40Ar/39Ar dates and cumulative probability density for sample ROR MV-
1-06 (2921), from the Close In mine dump at the edge of the Sevier Valley. Dates in red have been
excluded from the weighted mean. External age uncertainties are in parentheses.
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Age (Ma): 14.349 ± 0.033 (0.54) (95% CI; N = 27)
MSWD = 1.35 (95% CI = [0.532, 1.61]; P = 0.166)

Figure S35. Age sorted 40Ar/39Ar dates and cumulative probability density for sample 002-05,
from the Mt. Edna prospect. Dates in red have been excluded from the weighted mean. External
age uncertainties are in parentheses.
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Age: 12.0 ± 4.9 (4.9) Ma (95% CI; N = 5)
40Ar/36Ar Intercept = 306 ± 32 (95% CI)
MSWD = 1.22 (95% CI = [0.0719, 3.12]; P = 0.310)

Figure S36. Inverse isochron for sample 003-05 (112-01), from the Mt. Edna prospect. External
age uncertainties are in parentheses.
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Age: 14.0 ± 1.1 (1.3) Ma (95% CI; N = 7)
40Ar/36Ar Intercept = 300 ± 22 (95% CI)
MSWD = 0.338 (95% CI = [0.166, 2.57]; P = 1.0)

Figure S37. Inverse isochron for sample 005-08 (108-01), from the L&N mine. Red analyses have
been excluded from the York regression. External age uncertainties are in parentheses.
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40Ar/36Ar Intercept = 300.3 ± 1.0 (95% CI Expanded)
MSWD = 2.45 (95% CI = [0.325, 2.05]; P = 0.00718)

Figure S38. Inverse isochron for sample M341 A’ (307-01), from the Christmas mine. Red analy-
ses have been excluded from the York regression. External age uncertainties are in parentheses.
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40Ar/36Ar Intercept = 294 ± 11 (95% CI)
MSWD = 1.04 (95% CI = [0.0719, 3.12]; P = 0.392)

Figure S39. Inverse isochron for sample M341 A2 (109-01), from the Christmas mine. External
age uncertainties are in parentheses.
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Age: 14.05 ± 0.20 (0.66) Ma (95% CI; N = 8)
40Ar/36Ar Intercept = 300.1 ± 2.1 (95% CI)
MSWD = 0.985 (95% CI = [0.206, 2.41]; P = 0.571)

Figure S40. Inverse isochron for sample M341 B1 (308-02), from the Christmas mine. Red anal-
yses have been excluded from the York regression. External age uncertainties are in parentheses.
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Age: 13.92 ± 0.22 (0.74) Ma (95% CI; N = 6)
40Ar/36Ar Intercept = 301.0 ± 3.5 (95% CI)
MSWD = 0.938 (95% CI = [0.121, 2.79]; P = 0.516)

Figure S41. Inverse isochron for sample M341 B2 (309-01), from the Christmas mine. Red anal-
yses have been excluded from the York regression. External age uncertainties are in parentheses.
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Age: 14.05 ± 0.37 (0.69) Ma (95% CI; N = 11)
40Ar/36Ar Intercept = 300.6 ± 2.1 (95% CI)
MSWD = 0.876 (95% CI = [0.3, 2.11]; P = 0.824)

Figure S42. Inverse isochron for sample M341 B3 (310-01), from the Christmas mine. Red anal-
yses have been excluded from the York regression. External age uncertainties are in parentheses.
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Age: 13.59 ± 0.41 (0.73) Ma (95% CI; N = 8)
40Ar/36Ar Intercept = 302.5 ± 3.3 (95% CI)
MSWD = 1.53 (95% CI = [0.206, 2.41]; P = 0.192)

Figure S43. Inverse isochron for sample M341 C2 (311-01), from the Christmas mine. Red anal-
yses have been excluded from the York regression. External age uncertainties are in parentheses.
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Age: 14.02 ± 0.28 (0.76) Ma (95% CI; N = 6)
40Ar/36Ar Intercept = 294.7 ± 6.7 (95% CI)
MSWD = 1.02 (95% CI = [0.121, 2.79]; P = 0.454)

Figure S44. Inverse isochron for sample M341 D1 (302-01), from the Christmas mine. Red anal-
yses have been excluded from the York regression. External age uncertainties are in parentheses.
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Age: 15 ± 10 (10) Ma (95% CI; N = 5)
40Ar/36Ar Intercept = 299 ± 10 (95% CI)
MSWD = 0.859 (95% CI = [0.0719, 3.12]; P = 0.493)

Figure S45. Inverse isochron for sample M341 D2 (110-01), from the Christmas mine. Red anal-
yses have been excluded from the York regression. External age uncertainties are in parentheses.
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Age: 13.70 ± 0.17 (0.60) Ma (95% CI; N = 10)
40Ar/36Ar Intercept = 299.3 ± 1.6 (95% CI)
MSWD = 1.93 (95% CI = [0.272, 2.19]; P = 0.0589)

Figure S46. Inverse isochron for sample M341 D3 (304-01), from the Christmas mine. Red anal-
yses have been excluded from the York regression. External age uncertainties are in parentheses.

0.0 0.1 0.2 0.3 0.4 0.5 0.6
0.0000

0.0005

0.0010

0.0015

0.0020

0.0025

0.0030

0.0035

0.0040
M341 E2 (306-01)

39Ar/40Ar

3
6
A
r/

4
0
A
r

Age: 14.19 ± 0.26 (0.72) Ma (95% CI; N = 7)
40Ar/36Ar Intercept = 286.4 ± 8.2 (95% CI)
MSWD = 0.191 (95% CI = [0.166, 2.57]; P = 1.0)

Figure S47. Inverse isochron for sample M341 E2 (306-01), from the Christmas mine. Red anal-
yses have been excluded from the York regression. External age uncertainties are in parentheses.
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40Ar/36Ar Intercept = 301.2 ± 5.8 (95% CI)
MSWD = 0.761 (95% CI = [0.121, 2.79]; P = 0.677)

Figure S48. Inverse isochron for sample M341 F2 (111-01), from the Christmas mine. External
age uncertainties are in parentheses.
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Age: 13.54 ± 0.57 (0.82) Ma (95% CI; N = 9)
40Ar/36Ar Intercept = 302.5 ± 8.3 (95% CI)
MSWD = 0.813 (95% CI = [0.241, 2.29]; P = 0.839)

Figure S49. Inverse isochron for sample M341 G2 (312-01), from the Christmas mine. Red anal-
yses have been excluded from the York regression. External age uncertainties are in parentheses.
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40Ar/36Ar Intercept = 309.8 ± 3.4 (95% CI Expanded)
MSWD = 4.02 (95% CI = [0.241, 2.29]; P = 0.000213)

Figure S50. Inverse isochron for sample M939-1 (429-01), from the upper Mineral Products
mine. Red analyses have been excluded from the York regression. External age uncertainties are
in parentheses.
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40Ar/36Ar Intercept = 300 ± 140 (95% CI)
MSWD = 0.292 (95% CI = [0.325, 2.05]; P = 1.0)

Figure S51. Inverse isochron for sample M945 (495-01), from the upper Mineral Products mine.
External age uncertainties are in parentheses.
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40Ar/36Ar Intercept = 287 ± 11 (95% CI)
MSWD = 0.624 (95% CI = [0.3, 2.11]; P = 1.0)

Figure S52. Inverse isochron for sample Close In (431-01), from the mine dump at the edge
of the Sevier Valley. Red analyses have been excluded from the York regression. External age
uncertainties are in parentheses.
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York LR: 14.89 ± 0.10 (0.64) [Ma] (95% CI; N = 10)
40Ar/36Ar Intercept = 261 ± 18 (95% CI)
MSWD = 1.27 (95% CI = [0.272, 2.19]; P = 0.330)

Figure S53. Inverse isochron for sample 21AR01 (2886-01), from the L&N mine. Red analyses
have been excluded from the York regression. External age uncertainties are in parentheses.
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40Ar/36Ar Intercept = 278.0 ± 9.8 (95% CI)
MSWD = 0.627 (95% CI = [0.0719, 3.12]; P = 0.668)

Figure S54. Inverse isochron for sample 21AR01 (2886-02), from the L&N mine. Red analyses
have been excluded from the York regression. External age uncertainties are in parentheses.
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40Ar/36Ar Intercept = 299 ± 20 (95% CI Expanded)
MSWD = 4.92 (95% CI = [0.241, 2.29]; P = 0.0000143)

Figure S55. Inverse isochron for sample 21AR03 Coarse (2888-01), from the Christmas mine.
Red analyses have been excluded from the York regression. External age uncertainties are in
parentheses.
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MSWD = 1.99 (95% CI = [0.272, 2.19]; P = 0.0490)

Figure S56. Inverse isochron for sample 21AR03 Coarse (2888-02), from the Christmas mine.
Red analyses have been excluded from the York regression. External age uncertainties are in
parentheses.
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40Ar/36Ar Intercept = 358 ± 43 (95% CI)
MSWD = 0.222 (95% CI = [0.0253, 3.69]; P = 0.801)

Figure S57. Inverse isochron for sample 21AR03 Fine (2887-01), from the Christmas mine. Red
analyses have been excluded from the York regression. External age uncertainties are in parenthe-
ses.
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40Ar/36Ar Intercept = 399 ± 20 (95% CI Expanded)
MSWD = 6.5 (95% CI = [0.121, 2.79]; P = 0.0000315)

Figure S58. Inverse isochron for sample 21AR03 Fine (2887-02), from the Christmas mine. Red
analyses have been excluded from the York regression. External age uncertainties are in parenthe-
ses.
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40Ar/36Ar Intercept = 252 ± 34 (95% CI Expanded)
MSWD = 5.83 (95% CI = [0.0719, 3.12]; P = 0.000560)

Figure S59. Inverse isochron for sample Edna 2a Fine (2891-01), from the Mt. Edna prospect.
Red analyses have been excluded from the York regression. External age uncertainties are in
parentheses.
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Figure S60. Inverse isochron for sample Edna 2a Fine (2891-02), from the Mt. Edna prosepect.
Red analyses have been excluded from the York regression. External age uncertainties are in
parentheses.
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Figure S61. Inverse isochron for sample Edna 3a Coarse (2889-01), from the Mt. Edna prospect.
Red analyses have been excluded from the York regression. External age uncertainties are in
parentheses.

Mercer et al. – 33 of 36 – Supplementary Figures



0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200
39Ar/40Ar

0.0000

0.0005

0.0010

0.0015

0.0020

0.0025

0.0030

0.0035

0.0040

3
6
A
r/

4
0
A
r

Edna 3a Coarse (2889-02)

York LR: 14.54 ± 0.19 (0.87) [Ma] (95% CI; N = 5)
40Ar/36Ar Intercept = 296.3 ± 2.2 (95% CI)
MSWD = 1.69 (95% CI = [0.0719, 3.12]; P = 0.168)

Figure S62. Inverse isochron for sample Edna 3a Coarse (2889-02), from the Mt. Edna prosepect.
Red analyses have been excluded from the York regression. External age uncertainties are in
parentheses.
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Figure S63. Inverse isochron for sample Close In (2892-01), from the mine dump at the edge
of the Sevier Valley. Red analyses have been excluded from the York regression. External age
uncertainties are in parentheses.
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Figure S64. Inverse isochron for sample Close In (2892-02), from the mine dump at the edge
of the Sevier Valley. Red analyses have been excluded from the York regression. External age
uncertainties are in parentheses.
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SHRIMP-RG U/Pb and Trace Element Data
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Figure S65. Cathodoluminescence images of zircon grains separated from sample M945-R and
analyzed with the USGS/Stanford SHRIMP-RG. Spot locations and apparent ages are shown for
each grain that was analyzed; Oligocene dates are 206Pb/238U ages, and dates for Proterozic cores
are 207Pb/206Pb ages.
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Figure S66. Rare earth element diagram for SHRIMP-RG analyses of zircons from sample M945-
R, normalized to chondrites (McDonough and Sun, 1995).
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