










































































































































































































































































































































































































































































































Table A2- l (continued) LO I-free major a nd trace element a bundances used in mult iple p recu rsor 
mass change calcu la tions (Maclean, 1990) with least a lte red samples indicated by shading. Values 
b I t h d t f r "t h b I d "th I I t h If f th d t f r "t e ow e e ec 10n tm t ave een replace W I a va ue equa 0 a 0 e e ec 10n tmt . 
Sample ID IICPM-008 IIC PM-009 II C PM-010 II C PM-01 1 11 CPM-01l 11CPM-013 II CPM-014 11 CPM-015 

SWIRMin. 1 lll.pheng. Ill. muse. ll l.pheng. FeMgChl MgChl FeMgChl Phengite ll l.pheng. 
Stra t. unit 3. 1 3.1 3. 1 2 2 2 4.4 4.4 

Sio , · 66.21 73.49 65.51 52.29 49.82 49.51 63.97 67.10 
Al,o,· 16.85 14.31 17.06 17.56 17.94 16. 10 13.80 15.27 

Fe, o , · 4.26 2.82 4.49 8.86 10.47 9.26 3.35 5.51 

MnO ' 0. 11 0.07 0. 12 0. 16 0. 15 0. 18 0.70 0.49 

Mgo · 1.88 1.03 1.97 807 7.89 7.54 3. 17 1.85 
CaO. 2.44 1.44 2.57 5.08 5.66 10.79 6.01 1.45 
Na , o · 2.62 3.86 3.58 4.81 2.92 3.26 3.53 2.42 
K , O . 5.00 2.47 4 06 1.91 3.86 2.62 4.87 5.07 

T i0 2 0.56 0.45 0.57 0.97 1.03 0.59 0.50 0.63 

P,O, 0.08 0.07 0.08 0.27 0.25 0. 16 0. 10 0.20 

TOTAL . 100 100 100 100 100 100 100 100 

Ni N 2.57 9.70 2.57 55.21 39.78 33.88 2.57 2.57 
Co ' 3. 17 2.83 3.64 32.73 26.95 28.75 4.07 6.68 
Sc • 7.00 6.00 7.00 36.00 36.00 27.00 6.00 8.00 
v• 18.26 14.06 18.95 237.74 262.83 195.64 15.61 46.40 
C u ' 10.30 29.61 8. 11 100.04 11 4.78 144.45 11.52 33.68 
Pb ' 7. 12 11.46 12. 17 10.67 7.25 4.89 4 1.80 11.76 
Z n • 56.80 78.99 61. 10 78.62 69.99 54.67 66.50 102.28 
As ' 7. 18 14.44 11.92 14.03 14.53 16.93 9.41 8.58 
S b • 0.28 3.28 1.04 0.36 0.96 1.90 0.27 0. 10 
Li ' 0.90 1.1 2 0.39 32.74 28.96 16.77 5.00 2.57 
Rb ' 82.02 29.37 163.82 63.04 194.33 95.44 108.38 128.98 
Ba • 463.02 30003 299.71 286.46 495.56 78.65 587.47 445. 17 
Sr ' 162.43 137.79 209.25 218.36 163.56 151 18 35 1.1 1 62. 18 
T l ' 0.87 0.33 0.93 0.40 1.05 0.46 1.27 1.64 
Ta • 0.46 0.37 0.55 0.16 0.32 0. 19 0.49 0.32 
Nb ' 8.60 7.02 11.80 3.38 4.58 4.27 9. 16 6.33 
Hf ' 5.02 4.39 6.48 1.94 3.06 1.22 5.83 3.92 
Zr ' 198.56 166.78 276.24 71. 14 99.89 37.48 20 1.86 164.62 
y • 16.39 10.71 17.06 16.26 23.19 11.95 3 1.90 12.18 
T h ' 4.22 3. 14 5.98 1.57 2.60 1.71 7.35 3. 12 
u• 1.93 2.08 2.62 0.80 1.23 0.53 2.97 1.28 
La • 9. 14 8.40 11.91 5.31 9.49 6. 17 20.78 8.90 
Ce • 20.99 14.36 28.73 15.24 24.8 1 12.96 49.84 17.44 
Pr • 2.56 1.90 3.31 2.11 3.41 1.76 6.05 2.57 
Nd ' 10.48 7.69 13.30 9.34 16.11 7.79 24.03 10.67 
S m • 2.63 1.90 3.36 2.75 4.33 2.11 603 2.53 
Eu • 0.69 0.51 0.88 0.9 1 1.35 0.70 2.20 0.82 
Gd ' 2.77 2.01 3.41 3.04 4.73 2.33 6.65 2.63 
Tb ' 0.47 0.32 0.56 0.54 0.75 0.40 1.07 0.42 
Dy • 3.22 2.08 3.50 3.32 5.05 2.38 6.63 2.56 
Ho ' 0.63 0.43 0.76 0.72 1.00 0.46 1.29 0.53 
Er ' 2.08 1.39 2.22 2.10 2.99 1.36 4.21 1.69 
T m • 0.38 0.27 0.36 0.35 0.52 0.22 0.72 0.37 
Yb ' 2.29 1.50 2.42 1.94 2.82 1.31 4.50 1.63 
Lu • 0.36 0.27 0.40 0.29 0.4 1 0.22 0.68 0.26 
1 Dommant alterat1on mmeral 1denufied by near mfrared-short wave mfrared (N IR-SWIR) spectroscopy. 
• wt%: ICP-OES 

' ppm: ICP-MS Least a ltered sample used to fi t an approximate fractionation curve 

11CPM-016 11 C PM-017 

Phengite Phengite 
4.3 4.3 

66.23 61.5 1 

15.97 17.87 

8.70 6.63 

0.27 0.21 

1.78 5.64 

0.45 1.67 

0.08 0.6 1 

5.72 5.19 

0.66 0.59 

0. 14 0.08 

100 100 

14.45 2.57 
12.87 4.00 
13.00 6.00 
89.58 22.40 

220.60 30.33 
387.51 24.00 

3541.18 511.66 
41 .06 12.27 
0.80 0.34 
4.72 7.95 
72.93 203 . 18 

656.46 1602.93 
12.48 30.88 
2.66 1.80 
0.28 0.43 
5.43 8.46 
3.28 5.09 

131.56 203.20 
9.79 22.23 
2. 18 5.74 
1.47 2.23 
5. 12 10.87 
11 .38 25.32 
1.50 3 06 
6.23 12.27 
1.59 3.14 
0.35 0.55 
1.63 3.12 
0.32 0.58 
2. 18 4.14 
0.44 0.89 
1.5 1 2.87 
0.29 0.47 
1.59 3.13 
0.23 0.50 
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Table A2- l (continued) LOI-free major a nd trace e lement abundances used in multiple precursor 

mass change calcu latio ns (Maclean , 1990) with least a ltered samples indicated by s hading. Values 
b I h d I' . h b I d . h I I h If f th d f I' 't e ow t e etect10n I mit ave een replace Wit a va ue equ a to a 0 e etec IOn Imi. 
Sample 10 I ICI)M-018 II CPM-01 9 II C PM-020 II CPM-021 IICPM-022 IICPM-024 IICPM-025 IICPM-026 
SWIR Min. ' Muscovite lll.musc. Phengite Phengite Phengite FeChl FeChl Aspectral 
Sirat. unit 4.2 3.2 3. 1 3. 1 3. 1 4.5 4.4 4.4 

s io, · 49.62 66.81 67.97 71.22 65.84 68.52 67.98 68. 18 
At,o ,· 17.45 15.33 15.50 13.85 16. 14 14.83 15.51 16.06 

Fe, o ,- 18.47 10.92 4.72 3.16 5.00 6.64 4.54 2.57 

MnO ' 0.58 0.03 0. 10 0.06 0. 18 0.22 0. 11 0.07 
MgO . 7.58 1. 10 1.2 1 0.52 2.25 1.77 0.66 0.46 
CaO . 1.33 0.34 0.56 0.28 0.30 0.33 1.76 1.63 

Na,o · 0.47 0. 14 2.0 1 0.19 0.48 1.06 3.8 1 3.39 
K

2
0 . 3.60 4.75 7.32 10. 15 9. 14 5.99 4.95 6.95 

Ti0 2 0.75 0.52 0.52 0.46 0.58 0.55 0.57 0.59 

1',0 , 0. 14 0.07 0.09 0.10 0.09 0.07 0. 10 0.09 
TOTAL. 100 100 100 100 100 100 100 100 

Ni • 62.7 1 2.57 6.69 2.57 6.66 9. 19 2.57 2.57 
Co • 40.68 5.69 3.74 3.24 4.93 2. 14 0. 13 0.44 
Sc • 40.00 6.00 6.00 6.00 8.00 8.00 8.00 8.00 
v• 208.04 16.40 17. 17 14.39 36.61 10.88 1.71 12.41 
c u • 862.67 77.77 23.72 37.92 44. 16 63.88 6.00 8.20 
l'b . 26.28 7.20 172.80 402.42 25.74 45.24 5.87 3.63 
Zn • 269.52 42.44 333.55 489.59 680.64 239.56 4.08 25.40 
As " 14.42 31.07 29.90 50.88 13.44 16.94 0.67 5.62 
Sb • 0.45 5. 10 1.51 1.22 0.37 0.21 0. 10 0.34 
Li • 8. 16 1.76 1.04 0.99 6.46 10. 13 4.93 2.40 
Rb " 92.65 60. 15 3 11.5 1 242.47 147.95 358.00 153.91 155.32 
Ba • 592.33 631.96 1513.35 2334.55 3259.33 719.28 947. 10 1264.40 
sr • 33. 15 10.66 19.21 20.46 47.20 37.77 20.98 27.34 
Tl • 1.70 11 0 3.23 3.14 1.74 I 15 0.91 0.99 
Ta • 0.06 0.39 0.39 0.37 0.4 1 0.43 0.41 0.40 
Nb " 1.46 7.62 7.90 7.10 8.2 1 8.45 7.39 7.24 
Hf " 1.23 4.22 4.69 4.11 4.86 4.90 4.94 4.77 
z r • 38.08 179.55 185.54 166.87 19 1.70 195.27 177.24 177.83 
v• 12.80 9.55 6.69 5.87 13.48 18.97 14.49 6.90 
Th • 0.86 2.63 1.45 1.56 3.33 2.76 2.42 1.50 
u• 0.34 1.68 1.41 1.42 1.87 1.57 1.35 1.68 
La • 4.37 5.70 3.3 1 3.16 7.11 14.39 5. 16 3.08 
c e • 9. 13 11.8 1 6.6 1 5.49 15.72 27.33 10.78 8.8 1 
l'r " 1.34 1.63 0.87 0.96 2.06 3.26 1.60 0.91 
Nd • 6.05 6.28 3.45 3.56 8. 16 12.71 8. 14 4.27 
Sm • 1.82 1.57 0.85 1.03 2. 16 2.80 3.79 2. 15 
Eu • 0.72 0.29 0.32 0.22 0.4 1 0.66 1.08 0.49 
Gd • 2.3 1 1.46 0.97 0.97 2.00 2.98 2.87 1.42 
Tb • 0.38 0.30 0. 19 0.16 0.34 0.48 0.53 0.29 
Dy • 2.49 1.97 1.27 1. 18 2.55 3.41 3. 16 1.60 
Ho • 0.52 0.44 0.29 0.27 0.58 0.69 0.67 0.33 
Er " 1.60 1.45 0.90 0.88 1.93 2.14 1.94 1.06 
Tm • 0.28 0.29 0. 19 0.20 0.40 0.39 0.35 0.23 
Yb " 1.54 1.68 1.26 1.06 2.30 2.67 2.24 1.29 
Lu • 0.2 1 0.27 0.2 1 0.17 0.36 0.37 0.38 0.18 
1 Dommant alterat1on mmeral 1denufied by near mfrared-short wave mfrared (NIR-SWIR) spectroscopy. 
' wt%: ICP-OES 
• ppm: ICP-MS Least altered sample used to fit an approximate fractionation curve 

II CPM-027 IICPM-028 
Ankeri te lll.pheng. 

4.3 4.3 

63.35 62.90 

15. 13 16.6 1 

6.42 6.25 

0.15 0.21 

I. I I 2 04 

3.86 2.94 

2.68 1.91 

6.48 6.42 

0.56 0.61 

0.26 0. 10 

100 100 

2.57 2.57 
14.26 3.40 
7.00 8.00 
11.94 13.35 
97.50 11.50 
40.67 4.32 
50.94 6 1.93 
7.16 1.38 
0.48 0.2 1 

3. I I 5.73 
120.94 199.41 

2909.94 1110.30 
71.76 46.87 
1.04 122 
0.44 0.39 
7.38 7.54 
5.00 4.53 

175.31 182.0 1 
42.08 26.48 
5.13 4.58 
2.84 1.54 
14.60 10.9 1 
3 1.72 25.48 
4.40 3.33 

2 1.38 16.68 
10.47 7.55 
2.50 1.77 
7.88 4.86 
1.48 1.03 
8.4 1 5.69 
1.64 1. 14 
4.76 3.33 
0.85 0.55 
5.93 3.78 
0.97 0.55 
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Table A2- l (continued) LOI-free major and trace element abundances used in multiple precursor 

mass change calculatio ns (Maclean, 1990) with least altered samples indicated by s h ading. Values 
b I h d r . h b I d . h I I h If f h d r . e ow t e etect10n tmtt ave een r eplace Wit a va ue eq ua to a 0 t e etect10n tmtt. 
Sample Jl) IICPM-029 II C PM-030 II C PM-031 II CPM-032 II C PM-033 IICPM-034 IICPM-035 II CPM-037 

SWIRMin. ' NULL A spectral ll l.pheng. FeMgChl NULL lll.musc. Muscovite lll.musc. 
Strat. unit 4.2 4.3 4.3 4.3 3.3 3.3 3.3 3.2 

s ;o,- 70.96 66.5 1 67.07 58.98 52.23 61.72 60.84 56.91 

AJ,o,· 14.09 15.86 16.29 16.92 23.29 19.81 19.52 22. 18 

Fe, o , · 3.38 4.34 4.14 609 1203 5.94 10.53 11.29 

MnO ' 0.12 0.15 0.12 0.14 0.11 0.25 0.07 O.o3 
MgO ' 0.85 1.61 2.84 5.63 2.60 5.02 1.48 1.35 
CaO - 1.62 1. 17 1.20 3.81 1.30 0.99 0.71 0.24 

Na,o · 3.93 3.50 3.66 609 2.20 0.24 0.32 0. 19 
K,o - 4.47 6.20 3.85 1.38 4.90 5.01 5. 17 6.73 

Ti0 1 0.50 0.58 0.72 0.77 1.30 0.85 0.89 0.97 

P,O, 0.08 0.08 0. 11 0.20 0.04 0. 17 0.47 0. 10 
TOTAL . 100 100 100 100 100 100 100 100 

Ni N 2.57 2.57 15.27 38. 12 35.14 2.57 7.93 15.57 
Co' 1.1 8 1.02 3.84 21.22 30.51 7. 13 10.74 14.67 
Sc • 7.00 8.00 9.00 18.00 39.00 13.00 14.00 15.00 
v• 9.64 15.04 16.24 130.54 94.14 78.0 1 9 1.13 33.79 

Cu ' 14.80 7.10 9.60 38.26 85.51 13.32 1895.64 1737.56 
Pb • 2.68 3.12 7.72 10.85 43.79 19.99 569.6 1 38.71 
Zn ' 53.25 45.93 44.40 77.27 131.35 175.29 2320.23 243.32 
As' 1.45 2.51 3.02 19.17 20.89 12.63 47.83 29.84 
Sb ' 0.23 0.10 0. 10 0.46 0.97 1.02 2. 18 1.02 
Li • 2.94 4.62 6.27 16.34 6.9 1 12.68 3.87 2.57 
Rb ' 92.03 107.3 1 268.84 73.70 129.47 357.90 230. 15 578.81 
Ba • 1726.56 1422.45 645.43 4580. 11 483.35 620.02 1275.04 460.86 
Sr ' 47.30 35.83 29.00 471.07 1530 24.68 17.01 4.93 
Tl ' 0.62 0.76 0.97 0.38 5.29 3.94 5.65 2.43 
Ta • 0.35 0.40 0.40 0.30 0.23 0.37 0.34 0.45 
Nb ' 6.64 7.79 7.29 4.82 3.92 6.75 6.33 7.45 
Hf ' 3.95 4.74 5.11 4.04 2.89 4.83 4.42 5. 11 
z r • 162.22 194.15 178.52 156.03 106.78 190.68 170.22 201.05 
y • 10.42 10.28 21. 19 19.35 3.86 22.43 14.53 5. 17 
Th ' 2.43 1.53 3.58 6.19 1. 15 4.33 1.98 1.51 
u• 1.35 1.68 1.62 2.38 1.78 2.83 2.64 0.24 
La • 4.65 5.03 1175 18.57 176 12.55 1130 10.34 
Ce' 9.81 10.74 25.06 53.69 9.03 29.3 1 2 1.43 40.99 
Pr • 1.33 1.30 3. 17 6.16 0.77 3.50 2.76 3.48 
Nd ' 6.27 6.18 14.93 30.90 3.73 16.70 13. 17 15.49 
Sm • 3.20 2.85 7.22 11.43 2.18 7.52 5.39 7.10 
Eu • 0.80 0.66 1.81 2.94 078 2.11 1.29 I. I I 
Gd ' 2.14 1.88 4.95 5.87 1.48 5.01 3.35 3.32 
Tb ' 0.38 0.40 0.86 0.89 0.29 0.97 0.61 0.48 
Dy • 2. 16 2.18 4.53 4.40 155 5.28 3.22 2. 11 
Ho ' 0.42 0.45 0.87 0.73 0.27 1.02 0.62 0.35 
Er ' 1.22 1.29 2.49 1.94 0.75 2.83 1.61 0.95 
Tm ' 0.24 0.28 0.40 0.34 0. 15 0.48 0.34 0.29 
Yb ' 1.45 1.64 2.74 1.86 0.84 3.02 1.88 0.99 
Lu ' 0.23 0.23 0.42 0.28 0.11 0.47 0.3 1 0. 16 

' Dommant alteration mmeral 1denufied by near mfrared-shon wave mfrared (NIR-SWIR) spectroscopy. 
' wt%: ICP-OES 
' ppm: ICP-MS Least altered sam ple used to fi t an approxi mate fractionation curve 

II CPM-038 II C PM-039 

FeMgChl Aspectral 
3.2 2 

58.65 60.79 

17.08 19.21 

6.69 7.35 

0. 18 0.07 

5.54 4.56 

4.42 1.03 

6.25 2.08 

0. 21 3.96 

0.80 0. 83 

0. 18 0. 11 

100 100 

12. 17 52.22 
8.06 24.98 

20.00 22.00 
124. 16 144.38 
8.0 I 48.36 
7.03 9.51 

67.51 92.96 
3.42 18.30 
0.38 1.09 
19.24 17.22 
5.88 476.05 

530.03 1000.82 
393.14 72. 10 

0.04 1.47 
0.24 0.34 
3.62 5.77 
3.15 4.74 

114.41 169.37 
14.00 13.95 
4.73 2.52 
1.75 0.92 

14.63 8.14 
40.87 17.49 
4.98 2.09 

23.44 9.58 
8.76 4.34 
2.46 132 
4.95 3.40 
0.69 0.60 
3.45 3.50 
0.60 0.66 
1.61 1.85 
0.32 0.32 
1.49 1.98 
0.21 0.33 
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Table A2-I (cont inued) LO t-free majo r and t race element abunda nces used in m ultiple precursor 
mass change calcula tions (Maclean, 1990) with least a ltered samples ind icated by shading. Values 
below the detection limit have been replaced w1th a value eq ual to ha l f f h d r · 0 t e etect10n I mit. 
Sample ID II CPM-040 II C PM-041 II C PM-042 II C PM-044 II C PM-045 IIC PM-046 II C PM-047 II C PM-048 

SWIR Min. ' ll l. pheng. lll.pheng. Muscovite ll l.pheng. NULL Muscovite lll.pheng. lll.pheng. 
Strat. un it 2 2 3.3 3.1 3.2 3.2 3.2 3.2 

s ;o , · 67.56 68.0 1 66.96 69.52 69.09 52.69 64.74 65.64 
Al, o , · 16.66 16.46 16.89 15.43 15.87 17.25 16.83 17. 10 

Fe2 0 3 4.60 3.77 7.54 4.14 4.31 22.56 4.86 4.88 
Mno · 0.06 0.09 0.08 0.41 0. 17 0.06 0.12 0.12 
MgO . 2.45 1.88 2.26 2.09 2.23 0.97 1.95 1.52 
CaO . 1.38 2.66 0.29 1.1 3 1. 19 0.64 3 03 2.27 
Na , O . 2.94 3.40 0.10 3.27 2.52 0. 24 3.90 3.32 
K

1
0 . 3.71 3. 15 4.99 3.40 3.97 4.90 3.89 4.48 

T i0 2 0.5 1 0.49 0.73 0.53 0.56 0.56 0.6 1 0.6 1 
P20 , . 0. 12 0.07 0. 15 0.07 0.09 0.12 0.08 0.06 
TOTA L . 100 100 100 100 100 100 100 100 

Ni 11 2.57 2.57 8.38 2.57 5.45 2.57 2.57 2.57 

Co ' 3.73 3.72 10.27 3.58 4.20 3.35 2.99 2.58 
Sc ' 6.00 6.00 1000 6.00 7.00 5.00 7.00 7.00 
v • 19.98 20.31 54.30 19.23 22.37 14.89 13.22 15.13 
C u ' 37.2 1 16.36 270.45 20.68 13.78 8153.45 11.85 5.84 
Pb ' 4.16 16.64 17.18 40.85 15.09 982.87 10.99 8.75 
Z n ' 68.55 75.91 74.72 93.42 73.89 98856. 15 218.52 180.42 
As ' 6.52 7.70 47.35 15.30 25.45 445.59 11.70 11.73 
Sb ' 0.26 0.29 1.47 0.56 0.96 12.29 2.19 2.37 
Li ' 7.48 8.27 1.99 5.26 6.92 1.66 3.70 2.34 
Rb ' 235.73 2 12.27 3067.57 13 11.00 7848.07 2 106.18 264.58 200.85 
Ba ' 11 50.05 375.8 1 648.84 13 12.56 1809.72 11335.56 2025.55 1158.85 
S r ' 136.34 144.65 6.38 41.75 78.99 22.29 89.03 68.03 
T l ' 1.25 1.2 1 13.69 1.99 5.46 5.27 1.82 1.66 
Ta • 0.48 0.48 0.34 0.41 0.43 0.30 0.44 0.42 
Nb ' 8.31 7.9 1 6.08 7.10 7.32 5.47 7.94 7.8 1 
Hf ' 5.37 5.5 1 4.13 4.44 4.6 1 3.55 5.10 4.68 
Z r ' 2 12. 14 209.22 164.36 182.48 189.29 139.90 198.43 196.69 
Y ' 20.28 21.72 14.34 14.70 16.58 4.38 21 .58 15.93 
Th ' 5.06 6.20 3.25 4.32 4.40 1.09 4.45 2.94 
u • 1.76 2.52 2.30 1.86 1.94 1.75 1.68 1.40 
La' 10.90 15.59 10.35 9.30 9.17 3.00 8.49 6.54 
Ce • 22.69 28.67 2 1.00 20.90 20.90 5.47 14.75 12.16 
Pr ' 3.04 3.77 2.69 2.42 2.43 0.77 2.47 1.74 
Nd ' 13.23 17.31 13.17 11.02 10.88 2.97 10.62 7.13 
Sm ' 6.24 6.84 5.27 4.78 5.38 1.42 2.80 1.96 
Eu • 1.53 1.59 1.33 1.1 2 1.29 0.34 0.79 0.56 
Gd ' 4.22 4.80 3.57 3.09 3.53 0.83 3. 12 2.19 
T b ' 0.78 0.83 0.68 0.58 0.67 0.16 0.55 0.40 
Dy' 4.54 4.64 3.45 3.16 3.58 0.86 3.73 2.70 
Ho ' 0.89 0.90 0.70 0.59 0.69 0.17 0.79 0.58 
Er ' 2.58 2.70 1.92 1.76 1.90 0.63 2.46 1.89 
Tm ' 0.49 0.5 1 0.34 0.37 0.35 0.18 0.43 0.32 
Yb ' 2.94 3.05 2.13 1.92 207 0.7 1 2.9 1 209 
Lu • 0.48 0.55 0.35 0.30 0.35 0.12 0.45 0.31 
1 Dommant alterat ion mineral identified by near infrared-short wave in frared (N IR-SWIR) spectroscopy. 
. wt%: ICP-OES 

' ppm : ICP-MS Least altered sample used to fit an approximate fractionation curve 

II C PM-050 

lll.pheng. 
3.1 

65.36 

17.05 

4.73 

0.12 

1.70 

2.87 

2.40 

5.10 

0.58 

0.10 

100 

2.57 

3.5 1 
6.00 
18.37 
6.18 
9.88 
68.61 
14.32 
2.97 
2.37 

163.39 
385.10 
52.78 
0.85 
0.39 
7.25 
4.4 1 

187.47 
23.54 
4.66 
1.55 
9.3 1 
16.65 

2.86 
12.04 
3.04 
0.83 
3.36 
0.6 1 
4.17 
0.90 
2.76 
0.44 
3.06 
0.47 
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Table A2- l (cont inued) LOI-free major a nd trace element abundances used in multiple precursor 
mass change calcu lations (Maclean, 1990) with least altered samples indicated by shading. Values 
below the detection limit have been replaced with a value equal to ha tr r h d · r · 0 t e etectlon I mit. 
Sample 10 II CPM-051 IJCPM-052 IICPM-053 IICPM-054 I ICPM.OSS IICPM-056 I ICPM-057 II CPM-058 
SWIRMin.' Ill.pheng. Ill.pheng. A spectral A spectral MgChl Phengite Phengite JII.pheng. 
Strat. unit 3. I 3. I 3. I 2 2 4.3 4.3 4.3 

Sio,· 63.83 66. 10 72.06 50.31 49.05 67.43 59.32 68. 15 

AI, o ,· 18. 12 15.56 1335 17.97 15.79 16.62 17.23 16.52 
Fe,0 3 • 4.50 4.57 3.75 9.28 7.6 1 5.57 13.61 6.39 

MnO · 0. 13 0. 15 0.07 0.16 0.19 0.20 0.25 0.08 
MgO - 1.70 1.76 132 9.37 636 310 2.44 2.77 
CaO . 2.80 4.72 2.31 5.15 14.51 0.40 0.88 0.23 
Na,O . 4.40 2.22 6.12 4. 16 4.71 2.63 0.17 0. I I 
K, O . 3.8 1 4.28 0.49 2.20 1.02 3. 16 5.33 5.03 

TiO, 0.60 0.53 0.45 1.04 0.52 0.71 0.65 0.60 

P,o , 0. I I 0. 13 0.09 0.36 0.23 0. 17 0. 12 0. 13 
TOTAL. 100 100 100 100 100 100 100 100 

Ni N 2.57 2.57 2.57 43.79 50.02 8.45 2.57 2.57 
Co ' 4 09 3.58 3.66 30.49 22.06 3.37 3.98 3.54 
Sc • 7.00 6.00 5.00 32.00 29.00 9.00 9.00 7.00 
v • 19.42 17.71 14.2 1 235.18 188.63 18.36 12.45 16.28 
Cu ' 6.54 7.34 15.80 99.91 93.68 240.96 42.88 678.67 
Pb ' I 1.02 9. 14 10.18 5.40 4.41 18.92 42.80 25.08 
Zn • 70.45 65.55 76.18 8 1.77 54.20 72.22 148.86 946.57 
As ' 10.44 6.42 7 09 16.22 28. 86 13.89 52.96 25.44 
Sb ' 2.02 1.48 077 0.10 0.10 0.37 1.05 0.56 
u • 4. 16 15.58 5.42 2 1.89 9.07 4.74 3.78 2.85 
Rb ' 4 11.52 205.9 1 25.42 3 18.41 9 1.97 70.93 474.63 137.25 
Ba • 252.77 248.94 I 84.75 369.05 267.47 268.59 1288.68 1089.84 
Sr • 67.97 64.3 1 67.63 22330 224.04 24.80 7.02 638 
T l ' 0.9 1 0.71 0.04 0.5 1 0.1 I 0.78 3.30 1.30 
Ta • 0.46 0.42 0.37 0.18 0.07 0.42 0.42 0.41 
Nb ' 8.26 7.50 6.05 2.90 1.05 8.0 1 7.62 7.44 
Hf ' 5.42 4.73 3.95 2.14 0.86 4.9 1 5.19 4.65 
Z r ' 2 14. 19 193.80 157.46 68.01 2737 198.50 190.60 186.60 
Y ' 15. 10 25.20 17.82 16.79 12.84 8.07 19.85 8.97 
Th ' 3. 15 5.19 4.04 1.79 I. I I 0.63 3.99 2.41 
l l . 1.81 1.63 2.00 0.73 0.29 1.45 2.36 1.72 
La • 6.54 12. 17 8.55 6.60 5.26 2.78 12.66 5.16 
Ce • I 8.45 20.58 16.37 16.35 10.66 5.96 25.85 I 1.32 
Pr ' 1.77 3.50 2.14 2.34 1.42 0.78 3.54 1.56 
Nd ' 7.6 1 14.24 8.78 10.83 6.27 3.22 14.81 6.45 
Sm • 1.92 3.46 2 09 3.05 1.68 0.86 3.54 1.54 
Eu ' 0.57 0.96 0.56 0.96 0.59 0.22 0.79 0.48 
Gd ' 2.23 371 2.26 2.92 2.0 1 1.00 3.49 1.64 
T b ' 0.39 0.64 0.42 0.52 0.35 0. 18 0.62 0. 28 
Oy • 2.47 4.34 2.78 3.21 2.26 1.30 3.92 1.89 
Ho ' 0.5 1 0.90 0.60 0.66 0.47 0.29 0.84 0.39 
Er ' 1.69 2.77 1.97 1.87 1.46 0.99 2.67 1.29 
T m ' 0.28 0.5 1 0.35 0.27 0.25 0. 19 0.44 0.25 
Yb ' 1.92 3. 19 2.33 1.83 1.39 1.36 3.02 1.42 
Lu • 0.3 I 0.49 0.39 0.27 0.21 0.20 0.44 0.2 1 

' Dommant alteration mmeral 1dent1fied by near mfrared-short wave mfrared (NIR-SWIR) spectroscopy. 
. wt%: ICP-OES 
' ppm: JCP-MS Least altered sample used to fit an approximate fractionation curve 

I ICPM-059 I ICPM-060 
II I.pheng. Muscovite 

4.3 4.3 

61 .23 67.19 

17.81 17.06 

I 1.26 7.87 

0.05 0.04 

327 1.95 

0.24 0.22 

0. 17 0. 15 

5.19 4.75 

0.66 0.63 

0.14 0. 14 

100 100 

2.57 2.57 
3.57 4.92 
8.00 8.00 
16.99 17. I I 

1607.51 81.69 
14.90 6.61 

287.86 33. I I 
2 1.33 20.45 
0.49 2 OJ 
1.87 2.19 

306.05 I 21.74 
I I 22.95 141 1.04 

208 2 08 
1.55 0.89 
0.43 0.43 
7.56 7.92 
4.83 4.99 

187.55 200.16 
9. 17 5.90 
2.04 1.46 
1.53 1.71 
5.57 1.92 
10. 15 391 
1.48 0.66 
5.86 2.63 
I .4 I 0.74 
0.27 0.16 
1.47 0.80 
0.25 0. 17 
1.74 1.32 
0.38 0.30 
1.27 1.06 
0. 25 0.21 
1.35 1.30 
0.2 1 0. 19 

230 



Table A2-l (continued ) LOI-free major a nd trace element abundances used in multiple precursor 

mass change calcu latio ns (Maclean, 1990) with least altered samples indicated b y shading. Values 
b I h d r . h b I d . h I I h If f h d r . e ow t e etectJOn 1m1t ave een replace Wit a va ue equa to a 0 t e etect10n lffilt. 

Sample ID II CPM-062 II CPM-063 II CPM-065 II CPM-0~ II CPM-067 IIC PM-078 I IC PM-080 II CPM-084 

SWIRMin.' Muscovite FeMgChl FeMgChl MgChl A spectral ll l.m usc. lll.pheng. FeChl 
Strat. unit 4.3 2 2 2 2 4.2 3.3 2 

Sio, · 54.95 48.06 28.82 49.88 5 1.05 68.26 63.80 65.29 

Al,o ,· 16.97 21.45 21.97 16. 15 17.55 14.53 16.47 16.33 

Fe,o , 21.03 16.31 32.32 9.15 9.26 4.02 6.00 4.00 

MnO " 0.02 0.20 0.32 0.35 0.19 0.29 0.21 0. 12 
MgO " 0.90 8.07 12.76 13. 15 9.21 0.97 3.28 1. 16 
CaO . 0. 17 0.46 0.79 7.88 6.10 2.30 3.05 8.02 
Na20. 0. 17 1.48 0.09 2.36 4.24 0.81 2.76 3.82 
K20 . 5. 12 2.92 1.5 1 0. 16 1. 17 8. 18 3.43 0.58 

Ti0 2 0.62 0.83 0.90 0.68 0.80 0.53 0.76 0.56 

P,O, 0.07 0.22 0.53 0.25 0.45 0. 13 0.23 0. 11 
TOTAL . 100 100 100 100 100 100 100 100 

Ni H 40.39 39.54 111.09 276.32 148.85 2.57 5. 15 2.57 
Co ' 27. 15 28.35 25.06 37.68 32.23 3.95 10.32 3.27 
Sc ' 33.00 32.00 36.00 36.00 34.00 7.00 14.00 7.00 
v• 223.48 267.34 25 1.02 20 1.65 224.40 13.12 88.55 20.43 
Cu ' 835.18 189.68 462.69 9.14 98.97 93.34 5.87 15.44 
Pb ' 33.02 3.20 11.60 2.04 3.62 24.07 12.70 15.27 
Zn ' 107.67 53.55 162.50 137.50 78.88 3005.80 150.68 81.18 
As ' 57.65 3.24 28.73 1.65 5.95 10.31 1.75 12.9 1 
Sb ' 1.1 5 0. 10 0.10 0.10 0.30 0.70 0.23 0.5 1 
Li ' 1.05 5.80 12.49 16.88 13.93 4.39 9.22 3.26 
Rb ' 520.4 1 157.40 99.28 120.39 223.10 927.76 208.24 184.67 
Ba • 437.45 1332.16 312.97 196.98 448.57 1142.99 121.32 102.80 
Sr ' 2.08 I 1 01 9.49 92.97 198.75 29.03 30.61 165.12 
Tl ' 3.9 1 0.42 0.30 0.15 0.53 1.7 1 0.63 0.32 
Ta • 0.07 0.09 0.16 0. 11 0.13 0.32 0.3 1 0.40 
Nb ' 1.26 1.69 2.96 2.00 2.44 6.74 5.18 7.28 
Hf ' 1. 14 1.47 2.00 1.55 1.64 4.34 3.53 4.57 
Zr ' 34.89 49.42 65.7 1 45.18 58.05 162.78 141.7 1 181.84 
v• 0.8 1 11.97 14.59 12.76 15.59 22.17 22.46 24.97 
Th ' 0. 14 1.33 2.37 1.55 1.64 3.81 2.93 5.28 
u• 0.33 1.07 0.92 0.49 0.85 1.73 1.12 1.89 
La ' 0.38 4.29 5.80 7.57 7.96 8.68 9. 13 13.00 
Ce • 0.65 9.75 13.73 16.00 18.09 17.2 1 14.57 28.6 1 
Pr • 0. 14 1.38 2. 18 2.15 2.46 2.72 2.76 3.37 
Nd ' 0.56 6.36 10.0 1 9.36 11.15 11 .99 12.08 13.68 
Sm • 0.18 1.74 2.59 2.41 2.70 3.20 3.14 3.52 
Eu • 0.04 0.65 0.40 0.77 0.92 0.81 0.97 0.99 
Gd ' 0.18 2.16 3.00 2.60 3.03 3.25 3.56 3.83 
Tb ' 0.04 0.36 0.41 0.4 1 0.49 0.58 0.59 0.67 
Dy' 0.22 2.37 2.70 2.59 2.93 3.81 3.97 4.37 
Ho ' 0.05 0.5 1 0.54 0.49 0.60 0.86 0.83 0.94 
Er ' 0.20 1.48 1 72 1.39 1.65 2.64 2.58 2.88 
Tm ' 0.04 0.28 0.29 0.22 0.26 0.45 0.43 0.46 
Yb ' 0. 11 1.48 1.70 1.33 1.58 2.96 2.71 3.06 
Lu • 0.02 0.22 0.26 0.20 0.23 0.45 0.43 0.47 
1 Dommant alteratton mmeral 1dent1 fied by near mfrared-short wave infrared (NIR-SWIR) spectroscopy. 
. wt%: ICP-OES 
' ppm: ICP-MS Least altered sample used to fit an approx imate fractionation curve 

I ICPM-087 II CPM-088 

ll l.pheng. FeMgChl 
4.3 4.3 

74.98 63.94 

12.61 17. 10 

2.60 4.54 

0.09 0.20 

0.76 3.76 

1.97 0.51 

1.74 2.49 

4.67 6.69 

0.47 0.62 

0. 11 0. 16 

100 100 

2.57 2.57 
2.00 3.67 
6.00 800 
14.80 18.68 

202.62 70.17 
4.86 6.46 
24. 13 164.80 
1.35 2. 11 
0.27 0.25 
2.32 7.77 

280.69 158.26 
1702.0 1 15 18.82 

23.02 54.62 
0.92 0.8 1 
0.31 0.43 
5.94 8. 13 
3.55 4.86 

145.98 200.81 
15.79 7.66 
2.98 0.84 
1.1 3 1.20 
5.64 4.30 
12.57 8.86 
1.80 1.16 
7.33 4.6 1 
1.99 1. 12 
0.6 1 0.28 
2.19 1. 15 
0.39 0.21 
2.82 1.41 
0.59 0.32 

183 1 07 
0.30 0.20 
2.01 1. 19 
0.3 1 0. 17 

23 1 



Table A2-l (continued) LOI-free major and trace element abundances used in multiple precursor 
mass change calculations (Maclean, 1990) with least altered samples indicated by shading. Values 
below the detection limit have been replaced with a value equal to half of the detection limit. 
Sample JD 11 CPM-089 II C PM-090 II CPM-091 II C PM-095 11C PM-097 11 CPM-099 11CPM-101 11 CPM-10l 11C PM-10J 

SWIR Min.' ll l. pheng. ll l. pheng. FeMgChl Aspectral MgChl lll.pheng. FeMgChl Jll.pheng. Muscovite 
Strat. unit 4.2 3.2 3. 1 2 6. 1 4.2 4.2 4.4 4. 1 

s io,· 

Al,o, · 

Fe,o, · 
Mno· 
MgO . 

CaO . 

Na,o · 
K,O. 

Tio,· 
P,O, . 

TOTAL . 

Ni N 

co• 
Sc • 
v• 
C u " 
Pb " 
Zn • 
As " 
Sb • 
u • 
Rb " 
Ba • 
Sr " 
Tl " 
Ta • 
Nb " 
Hf " 
zr • 
y • 
Th " 
u• 
La • 
ce• 
Pr • 
Nd • 
Sm • 
Eu • 
Gd " 
Tb " 
Dy " 
Ho " 
Er " 
Tm " 
Yb " 
Lu • 

65.48 

16.45 

5. 12 

0. 19 

2.96 

1.63 

4.27 

2.96 

0.7 1 

0.23 

100 

2.57 

6.54 
11 .00 
96.58 
1.97 
6.91 

109.76 
1.47 

0. 10 
5. 15 

402.26 
158 1.49 
63.64 
0.65 
0.32 
5.70 
3.99 

159.54 

17.28 
2.48 
1.02 
6.96 
10.65 
2.03 
8.97 
2. 15 
0.73 

2.56 
0.47 
2.95 
0.63 
2.02 
0.33 
2.2 1 

0.35 

63.78 

17.52 

5.30 

0. 15 

2.98 

1.03 

3. 19 

5. 12 

0.73 

0.22 

100 

2.57 

6. 12 
11.00 
54.35 

1.97 
11.00 

132.02 
5.58 

0. 10 
4.97 

233.82 
334.90 
18.84 
0.89 

0.36 
6.23 
4.21 

170.60 

8.3 1 
0.86 
0.69 
3.30 
6.52 
0.90 
3.98 
1.18 
0.37 
1.2 1 
0.22 
1.46 
0.32 
1.05 
0.20 
1.33 
0.20 

64.46 

17.20 

5.66 

0.22 

3.90 

0.55 

3.30 

3.76 

0.73 

0.23 

100 

2.57 
6.71 
11 .00 
56. 18 
1.97 

17.30 
175.75 
3.70 

0. 10 
6.76 

89.29 
286.76 
53.52 
0.66 

0.34 
5.93 
3.94 

164.82 

8.03 
0.86 
1.05 
2.75 
6.57 
0.85 
3.52 
0.93 
0.26 
1.01 
0. 19 
1.49 
0.33 
1.09 

0.22 
1.36 
0.2 1 

5 1.58 

17. 13 

8.69 

0. 14 

7.40 

7.98 

5.21 

0.95 

0.64 

0.27 

100 

52.63 
34. 11 
33.00 

2 13.78 
125.48 
4.54 

65.92 
10.85 

0. 10 

32.98 
119.08 
475.02 
399.99 

0.04 

0.26 
5. 19 
1.33 

43.63 

13.72 
1.98 
0.74 
7.00 
15.08 
2.05 
9. 16 
2.48 
0.82 
2.67 
0.43 
2.57 
0.52 
1.47 
0.24 
1.40 
0.2 1 

41 .55 

12.29 

11.59 

0.24 

22.52 

10.68 

0.20 

0.04 

0.74 

0. 17 

100 

80 1.03 
72.44 
28.00 
172.91 
55.49 

6.34 
81.45 
11.1 1 

0.10 
68.77 

58.80 
6603 
62.90 
0 .04 

0. 12 
2.27 

1.56 
45.73 

13.17 
1.8 1 
0.42 
11.29 
22.94 
2.82 
12.10 
2.84 
0.85 
2.85 
0.45 
2.6 1 
0.50 
1.45 

0.22 
1.33 
0.20 

62.44 

20.21 

4.85 

0.06 

2.5 1 

0.49 

0.56 

7.97 

0.73 

0. 17 

100 

2.57 
3. 19 
11 .00 
15.16 
5.07 
17.96 

11 0.21 
3 09 

0.7 1 

3.78 
566.6 1 
I 03.48 
7.62 
1.60 

0.49 
9 . 15 
5.89 

233.89 

5.44 
1.30 
1.1 7 
2.08 
6.26 
0.79 
3.50 
0 .88 
0.2 1 
1.00 
0.2 1 
1.32 
0 .29 
1.02 

0 . 18 
1.23 
0. 19 

64.03 

16.90 

5.50 

0.21 

3.28 

2.25 

3.43 

3.44 

0.73 

0.23 

100 

5.67 
7.08 
12.00 
63.24 
634.49 

7.08 

83.86 
1.65 

0.23 
3.94 

372. 14 
539.29 
3 1.9 1 
1. 12 

0.32 
5.78 
3.89 

158.96 

22.69 
3. 10 
0.90 
9.04 
15.04 
2.98 
13. 15 
3.47 
1.09 
3.63 
0.6 1 
3.96 
0.84 

2.62 
0.5 1 
2.92 

0.43 

64.78 

17.3 1 

5.43 

0.22 

4.57 

0.39 

4.52 

1.85 

0.72 

0.22 

100 

2.57 
6.44 
11 .00 
55.66 
1.97 

2.67 
142.10 

1.47 

0. 10 

5. 13 
114.28 
481.12 
58.55 
0.26 

0.36 
6 . 18 
4.29 

174.29 

9 .97 
0.82 
0.99 
4. 14 
6 .86 
1.01 
4. 14 
1.07 
0.35 

1.33 
0.24 
1.65 
0.37 

1.25 
0.26 
1.71 
0.26 

1 Dominant aheration mineral identified by near infrared-shon wave infrared (NIR-SWIR) spectroscopy. 
' wt%: ICP-OES 
' ppm: ICP-MS Least al tered sample used to fit an approximate fractionation curve 

57.57 

17.39 

17.0 1 

0.02 

1.05 

0.38 

0. 15 

5.47 

0.68 

0.28 

100 

47.60 
34.82 
33.00 
249.24 
80.74 

11 .03 
70.44 
122.94 
2.37 

0.84 
583.79 
455.9 1 

2.08 
13.72 
0. 13 
4.30 
1.29 

43.93 

1.1 7 
0. 17 
1.41 
0.44 
0.85 
0. 16 
0.70 
0. 18 
0.04 
0.26 
0.05 
0.36 
0.09 
0.25 
0.05 
0.28 
0.02 

IICPM-104 

Jll.musc. 
4.2 

68.78 

11.06 

14.69 

0.01 

0.59 

0.41 

0. 12 

3.43 

0.62 

0.29 

100 

13.68 
50.90 
15.00 

174.44 
16.15 
4.26 
17.59 
15.38 

0. 10 

1.69 
193.60 
391.84 

2.08 
0.34 

0. 15 
3.20 
1.46 

52.38 

0.60 
0. 17 
0.44 
0.26 
0.35 
0. 13 
0.25 
0. 18 
0.04 

0.08 
0.02 
0.07 
0.02 
0.16 
0.07 
0. 11 

0.02 
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Table A2- l (con t inued ) LOI-free major a nd trace element abunda nces used in m ultip le p recu rsor 
m ass c h a n ge ca lcula t ions (Maclean , 1990) with least alt e red samples ind icated b y s h ad ing. Values 
b I h d r . h b I d . h I I h If f h d r . e ow t e etectJon 1m 1t ave een replace Wit a va u e equa to a 0 t e etect10n 1m1t. 
Sample 1D II CPM-105 II CPM-106 II CPM-108 II CPM-110 II CPM-111 IICPM-114 I IC PM· l l6 I ICPM· 121 

SWIRMin. ' FeMgChl A spectral ll l.pheng. FeMgChl FeMgChl lll.pheng. A spectral lll.pheng. 
Strat. unit 4.2 2 4.6 4.6 3.4 3.4 2 4.2 

s io,· 52.99 69.38 65.13 6 1. 14 65.28 63.16 54.68 70.25 

Al,o 3· 16.73 15.28 16.88 16.81 16.17 17.11 14.50 15.32 

Fe,0 3 8.59 2.94 4.07 6.89 5.36 5.36 7.32 4.67 

Mno · 0.53 0.05 0.23 0.37 0.51 0.13 0.14 0.08 
MgO . 6.70 1.48 1.36 3.44 2.11 2.98 5.60 2.50 
CaO . 6.82 1.44 2.36 2.94 0.74 2.88 9.66 0.62 
Na,o · 5.22 5.78 2.44 0. 17 3.18 4.71 4.06 2.79 
K

2
0 . 1.49 3. 10 6.76 7.25 5.73 2.75 3.30 2.92 

Ti02 0.64 0.44 0.6 1 077 0.69 0.71 0.53 0.66 

P,O, 0.28 0. 12 0.18 0.22 0.23 0.21 0.21 0. 18 
TOTAL . 100 100 100 100 100 100 100 100 

Ni • 44.93 2.57 2.57 7.5 1 2.57 5.55 76.95 18.76 
Co • 32.35 3.56 2.93 4.35 4.93 7.39 25.74 6.29 
Sc • 29.00 5.00 9.00 15.00 12.00 11.00 29.00 11.00 
v • 197.77 17.84 12.84 89.49 68.54 65.82 189. 15 4 1.54 
c u • 128.77 22.51 20.23 1.97 1.97 1.97 132.19 11.29 
Pb • 3 1.27 15.44 22.01 9.67 16.78 8.98 3.42 4. II 
Zn • 94.28 51.73 80.83 167.48 142.35 106.88 192.96 122.68 
As ' 26.80 15. 18 15.87 1.53 4.77 1.77 28.44 4.00 
Sb ' 0.90 0.48 0.36 0. 10 0.23 0.33 0.22 0.26 
u • 10.05 2.74 3.20 5.5 1 4.93 5.85 0.39 0.39 
Rb " 13 1.52 506.2 1 540.78 345.70 11 24.04 280. 18 893.87 11 6.99 
Ba • 283.48 750.70 1048.24 11 27.76 9 15. 11 2 18.91 470.92 417.95 
sr• 145.6 1 56.55 3 1.77 35.45 34.10 49.40 182.15 19.05 
Tl " 1.29 0.71 1.26 1.23 1.56 0.55 0.70 0.32 
Ta • 0.22 0.23 0.21 0.28 0.22 0.31 0.14 0.38 
Nb " 4.87 7.20 7.79 5.01 5.57 5.60 3.05 7.43 
Hf " 1.25 5.00 5.05 3.69 3.90 3.83 1.21 4.69 
z r • 40.93 188.96 191.87 142.83 155. 14 158.71 39.27 187.71 
y • 13.62 7.25 27.69 17.20 9.65 24.53 11.56 7.37 
Th " 1.83 2.73 3.69 2.29 1.66 3.76 1.5 1 0.45 
u• 0.52 1.74 139 0.73 0.90 1.32 0.53 0.86 
La • 7.15 6.03 9.86 5.50 6.43 10.26 6.3 1 3.34 
Ce • 15.02 12.9 1 17.68 9.79 11.79 14. 14 13.48 7.06 
Pr • 2.15 1.46 2.93 1.73 1.60 3.18 1.80 0.93 
Nd ' 9.33 5.38 11.63 7.37 6.49 13.48 9.57 3.02 
Sm • 2.54 1.26 3. 13 2.02 1.60 3.46 2.45 0.72 
Eu • 0.85 0.35 1.01 072 0.5 1 1.02 0.85 0.04 
Gd • 2.76 1.28 3.67 2.35 1.52 3.67 2.52 1.47 
Tb " 0.43 0.23 0.63 0.4 1 0.29 0.65 0.33 0.20 
Dy • 2.55 1.33 4.41 2.95 1.76 4.13 2.20 1.26 
Ho " 0.53 0.28 0.93 0.6 1 0.38 0.90 0.45 0.27 
Er " 1.57 0.78 3.05 1.99 1. 18 2.87 1.13 0.96 
Tm " 0.29 0. 17 0.52 0.35 0.2 1 0.50 0.20 0. 18 
Yb " 1.43 0.99 3.39 2.16 1.35 2.94 0.9 1 1.25 
Lu • 0.20 0. 15 0.52 0.35 0.22 0.46 0.19 0. 18 
1 Dommant alteratiOn mmeraiJdent1fied by near mfrared-shon wave mfrared (NIR-SWIR) spectroscopy. 
. wt%; ICP-OES 
' ppm; ICP-MS Least al tered sample used to fit an approximate fract ionation curve 

IICPM-122 
FeMgChl 

4.2 

73.56 

14.95 

3. 13 

0.04 

3.47 

0.20 

0.41 

3.62 

0.50 

0.12 

100 

2.57 
2.47 
7.00 
21.05 
5.02 
0.79 
28.49 
3.42 
0.10 
0.39 

1377.67 
609.12 
9.22 
0.83 
0.33 
7.87 
5.29 

204.67 
23.22 
3.53 
1.34 

10.25 
27.30 
3.66 
16.67 
4.77 
0.33 
3.21 
0.65 
4. 18 
0.98 
3.04 
0.57 
3.81 
0.61 

IICPM-123 
lll.musc. 

4.2 

71.76 

18.43 

2.95 

0.01 

0.53 

0.15 

0.28 

5.05 

0.73 

0. 10 

100 

27.24 
2. 15 
11.00 
17.24 
10.22 
0.91 

33.88 
3.67 
0.34 

380.54 
535.4 1 
25 1.23 

2.08 
0.67 
0.45 
9.24 
6.04 

222.04 
0.96 
0.24 
0.26 
0.50 
0.74 
0. 15 
1.01 
0. 18 
0.04 
0.42 
0.12 
0.54 
0.06 
0.28 
0. 16 
0. 11 
0.02 
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T able A 2- 1 (con t inue d ) LOI-free m a j o r a nd t r ace e le m e n t abunda n ces used in m u lt i p le p r ecu rsor 

m a ss c h a n ge calc ulatio n s (Macle an, 1990) w ith leas t a ltered samples indicated b y s h a ding. Valu e s 

b I h d r . h b I d . h I I h If f h d r . e ow t e e t ect 10n 1m 1t ave e e n r e pl a c e Wit a va u e e qua t o a 0 t e etect 10n 1m1t. 
Sample ID II CPM- 124 II C PM-130 II CPM-131 II C PM-133 II C PM-134 IICPM-136 IIC PM-137 II CPM-138 

SWIRMin. 1 FeMgChl A spectral Aspectral FeMgChl FeMgChl Phengite FeMgChl MgChl 
Strat. unit 4. 1 7.1 7.1 6. 1 6. 1 6. 1 6. 1 6 .1 

Sio,· 55.98 54.95 55.29 49.22 51.09 57.70 46.57 56.44 
A120 3 - 19.65 17.67 16.55 16.26 17.81 16.67 19.79 17.90 
Fe20 3 • 7.69 10.88 9.33 10.5 1 9.54 11.60 10.49 1003 

Mno · 0. 13 0. 19 0. 11 0. 16 0.15 0.56 0.22 0.50 
MgO . 4.7 1 4.50 2.22 8.87 6.32 4.18 15.72 6.67 
CaO . 3.66 4 02 7.36 9.76 8.93 0.99 2 01 0.77 
Na , O . 5. 17 5.37 5.33 3.2 1 4.99 0.13 3.48 5.54 
K

2
0 . 1.64 0.56 1.58 0.74 0.14 7.06 0.4 1 1. 18 

Ti0 2 1.1 8 1.4 1 1.46 1.03 0.75 0.92 0.96 0.68 

P,O, 0.20 0.43 077 0.26 0.29 0.19 0.36 0.29 
TOTAL. 100 100 100 100 100 100 100 100 

Ni • 24.6 1 25.54 56.88 72.8 1 128.04 75.87 40.49 54.89 
c o • 2 1.64 25.84 12.98 38.69 29.23 22.68 24.79 30.01 
Sc • 18.00 23.00 21.00 43.00 33.00 31 .00 29.00 3 1.00 
v • 142.77 277.14 301.75 290.33 242.34 283.32 294.72 226.1 2 
C u • 22.5 1 32.53 36. 19 125.52 195.04 389.85 56.42 18.65 
Pb • 2.24 6.58 8.06 9.22 4.62 11.94 49.73 28.55 
Z n • 8 1.65 124.50 125. 18 90.29 340.24 356.49 142.78 350.71 
As " 4. 17 5 1.58 43 .60 20.05 13.90 21.22 5.06 23.03 
S b • 0. 10 0.25 0. 10 1.60 0 .96 0. 10 0.23 0. 10 
Li • 8. 13 14.86 7. 15 27.38 14.72 12.74 27.26 11.51 
Rb ' 263.63 155.69 36202 533.00 45.78 937.40 33.27 728.73 
Ba • 2838.54 169.66 265.08 234.55 36.45 3105.86 74.81 187.32 
sr• 335. 11 382.68 289.58 136.61 185.04 30.17 160.03 85.64 
T 1 • 0.22 0.04 0.43 0.48 0 .04 1.60 0. 10 0.62 
Ta • 0.29 0. 17 0. 16 0.34 0 .10 0. 14 0.20 0.28 
Nb ' 6.06 4.39 3.95 6.71 2.46 2.03 3.87 4.83 
Hf ' 3.61 2.38 1.96 2.82 1.22 2.08 1.91 1.66 
z r • 145.29 99.96 76.39 78.93 55.28 59.96 78.66 47.54 
y • 18.77 28.04 30.55 19.32 16.98 15.72 21.08 6.96 
T h ' 3.40 2. 15 1.89 5.34 1.85 1.54 2.7 1 1.26 
u• 125 0.79 3.57 1.46 0 .61 0.5 1 1.01 0.78 
La • 10.30 10.53 11.94 12.29 8.83 4.43 11.5 1 5.43 
ce • 22.58 26.78 28.55 28. 19 18.62 11 .3 1 24.98 14.40 
Pr • 3.42 3.46 3.68 3.80 2.34 1.83 3.5 1 1.45 
Nd • 15.25 16.27 18. 17 16.27 11.6 1 6.44 14. 19 6.72 
Sm • 3.59 4.99 5. 12 4.41 3.24 2.62 4.35 2. 16 
Eu • 1.06 1.31 1.67 1.30 0.82 0 .31 1.09 0.25 
Gd • 3.35 4.34 5.23 3.75 2.93 2.47 4.42 1.45 
T b ' 0.52 0.80 0.83 0.64 0.5 1 0 .50 0.61 0.33 
Dy • 3.64 5.44 6. 16 3.60 3.28 3 .10 4.23 1.81 
Ho ' 0.76 1.09 1.08 0.79 0.70 0 .70 072 0.28 
Er " 2.31 2.59 3.07 2.43 1.79 2. 12 2.55 1. 13 
T m " 0.46 0.54 0.48 0.37 0.35 0.44 0.37 0. 18 
Yb " 1.86 3.27 2.65 2.47 1.62 2.00 2.35 1.1 7 
Lu • 0.22 0.40 0.39 0.24 0.25 0.31 0.39 0. 10 
1 Dommant alteratton mmeral tdenttfied by near 1nfrared-short wave 1nfrared (N1R-SW1R) spectroscopy . 
• wt%: 1CP-OES 

' ppm: 1CP-MS Least altered sample used to fi t an approximate fract ionation curve 

II CPM-139 II C PM-141 

FeMgChl MgCh l 
6. 1 6. 1 

49.03 50.23 

18.60 17.75 

10.93 10.61 

0 .26 0.45 

9 .26 14.90 

6 . 18 1.05 

4.54 2.53 

0.07 !.50 

0.77 0.76 

0.36 0.21 

100 100 

99.39 97.39 
28.79 26.38 
31.00 33.00 

364.41 238.65 

31.30 58.51 
7.52 6.87 

154.20 307. 17 
7.53 12.53 
0.20 0.27 
12.98 26.20 
21.17 265.67 

309. 12 1380.82 

180.38 97.7 1 

0.04 0.80 
0. 10 0. 16 
2.99 3.38 
1.78 1.48 

53.71 53.75 

16.98 14.90 
2. 15 1.95 
0.86 0.56 
9.88 7.35 

22.05 16.88 
2.95 2.22 
12.79 10.7 1 
3.35 2.99 

1. 15 0.74 
3.23 2.76 

0.50 0.47 
2.96 2.96 
0.70 0.58 

1.74 1.37 
0.27 0.28 
1.84 1.53 
0.31 0.26 
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Table A2-l (continued) LOI-free major and trace element abundances used in multiple precursor 
mass change calculations (Maclean, 1990) with least altered sam ples indicated by shading. Values 
below the detection limit have been replaced with a value equal t o half of the detection limit. 
Sample ID II C PM-143 II CPM-144 II C PM- 145 II C PM-146 IIC PM-147 II CPM-148 

SWIRMin. 1 ll l.pheng. FeMgChl lll.pheng. MgChl FeMgChl A spectral 

Strat. unit 2 2 2 2 2 6.1 

s ;o,· 6 1.98 54.78 6 1.6 1 51.48 51 .41 55.44 

Al,o,· 15.20 18.54 16 04 17.85 17.32 18.28 

Fe, o , · 8.95 10.27 7.73 9.59 9.53 1009 

MnO " 0.36 0.35 0.32 0.60 0.16 022 

Mgo· 4.09 7.57 3.48 7.08 7.37 4.58 
CaO. 2.07 I 18 2.91 5.59 7. 15 2.19 
Na 20. 1.72 4.70 5.65 6.50 4.70 6.38 

K ,o · 4.58 1.45 1. 16 0.22 1.33 1.40 

T iO, 0.83 0.89 0.83 0.86 0.85 092 

P,o, 0.22 0.28 0.27 0.23 0. 19 0.51 

TOTAL . 100 100 100 100 100 100 

Ni " 124.83 46.70 28.83 36.41 64.36 48.9 1 
Co • 16.97 23.89 20.82 29.8 1 29 09 26.47 
Sc • 20.00 27.00 24.00 33.00 32.00 20.00 
v • 172.33 21 7.66 191.45 243.91 239.26 208.48 

C u ' 82.78 52.72 123.68 107.66 75.85 75 .66 
Pb ' 74.48 11.69 13.62 19.28 5.78 5.20 
Zn • 303.38 404. 14 657.86 775.92 106.67 134.80 
As ' 54.46 10.77 12.34 10.86 5. 18 14 02 
Sb " 7.33 0.85 1.70 0.79 3.20 0.43 
u • 8.02 15.53 12.22 16.80 12 04 23.78 
Rb ' 984.31 188.37 129.63 361.30 424.60 372.18 
Ba • 745.97 359.18 596.75 5 1.66 63.56 622.77 

S r " 111.1 5 90.61 131.44 162.33 148.90 2 14.70 

T l " 2.44 0.30 1.3 1 0.47 0.50 0.33 
Ta • 0.31 0.23 0.28 0.17 0.29 0.24 

Nb ' 4.24 4.39 4.48 2.39 2.54 5.68 
Hf ' 2.81 2.45 2.59 2.47 1.66 3.48 
Z r " 94.17 91.73 97.97 60.23 56.34 11 2. 19 
y • 11 .52 19.48 19.98 17.84 17.9 1 22.60 
Th " 1.2 1 2.49 2.67 1.88 1.60 2.7 1 
u. 0.47 0.76 1 02 0.74 0.34 1.14 
La • 3.81 8.37 7. 15 6.49 6.61 8.35 

Ce ' 7.83 19.56 15.80 14.85 14.71 18.51 
Pr • 1.2 1 2.54 2.23 2.18 2.07 2.73 
Nd ' 6 06 10.99 10.36 9.2 1 9. 16 13.32 
Sm • 1.6 1 2.33 3.27 2.90 2.68 3.20 
Eu • 0.72 0.77 0.84 1.08 1.02 1.09 
Gd " 2 03 3.41 3.28 3.13 3. 10 3.75 
Tb ' 0.42 0.56 0.60 0.59 0.52 0.67 
Dy • 1.96 3.73 3.79 3.43 3. 17 4.32 
n o • 0.49 0.76 0.82 0.67 0.71 0.87 
Er ' 1.2 1 2.27 2.68 2.19 2.0 1 2.49 
T m ' 0.23 0.37 0.48 0.4 1 0.42 0.39 
Yb ' 1.37 2.08 2.58 2.08 2.52 2.24 
Lu • 0.23 0.34 0.37 0.34 0.30 0.38 
1 Dominant alteration mineral identi fied by near infrared-short wave infrared (NI R-SWIR) spectroscopy . 
• wt%: ICP-OES 
' ppm: ICP-MS Least altered sample used to fit an approximate fractio nation curve 
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Table A2-2 Calculated fractionation curve e uation . 
least altered samples on mobile element vs zq d" s approximated from the best-fit line through 

r •agrams 

Element Fractionation Curve Ta - 0.0642078eO.OI02979[Zr] 

Si02 - 41.6489eo 00286764[Zr] Nb - 1.15585eo oto7962[Zr] 

Al20 3 0.0 152591fZrl+ 17.1 356 
Fe203 - 11 . 8084e-0~7629 1 6[Zr] 

MnO - 0 . 182423e-O 00429 148[Zr] 

MgO - 13.454e-OO I4979 1[ZrJ 

CaO - 14.Q5Q5e-O OI4627&{Zr] 

Na20 - 5 .Q6713e-O UU15_,787[Zr] 

K20 - 0.669766eOO IOII07[Zr] 

Ti02 - Q.742178e-O UU13268[Zr] 

Pz0 5 0 .37 4516e-O llflll26]11)J[ZiJ 

Ni - 224.895e-O UlJ5lJ3l[Zr] 

Co 76.4Q8e-0 01U'fUb6[Zr] 

Sc - 57.6729e-OOI23707[Zr] 

v 607.7 46e-O Uli/J61![Zrj 

Cu - 61.9559e-o OI302-'7[ZrJ 

Pb - 5 .12848eo 00208805[Zr] 

Zn - 66.3636e-OUUI7lJI!42[ZiJ 

As - 15.Q333e-0 005J I002[ZiJ 

Sb - 0.07964 77e0 OIUU478[ZiJ 

Li - 29.688e-o OI433[ZrJ 

Hf - l.Q24Q7eu0087004t[ZiJ 

y - 6.2237e-o.OO i lJ:,Ot7LZrJ 

Th - 1.24817 eO 0043043lJ[Zr] 

u - 0.236506eOOII 5809[Zr] 

La - 6.QQ654e0 UUU6J646l[Zr] 

Ce - 14.0076e-oooo2637lJ7[Zr] 

Pr - 1.9987! e-O.OUU692446[Zr] 

Nd - 9 .Q9812e-U UUU'f5lJ65'f[Zrj 

Sm - 2.45727e-0 000457096[Zr] 

Eu - 0 .922913e-ooo2565L"2[Zrl 

Gd - 2.88195e-0 UOI58lJlJlJ[ZrJ 

Tb - Q.479169e-O.UOI45212[Zr] 

Dy - 2.97029e=ooom724[ZrJ 

Ho - 0.6163 71 e-0 001384 18[Zr] 

Er - J.76673e.:U:OO I00835[Zrj 

Tm 0.267076e0 0000 oc \l~)S[Zrj 

Yb 1.52877 eo ooo6J1S1S5 I[LrJ 

Lu - 0 .2359 14e000072 182[ZrJ 

Rb - 72.0886eOOOI95'fJ5[Zrl 

Ba - 308.621 eO 0044467[Zr] 

Sr - 421.239e-0.0097883[Zr] 

Tl - 0.147498eOllU924J54[Zr] 
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Table A2-3 Absolute mass change values calculated using the Maclean (1990) multiple 
precursor method, where mass cha nge equa ls reconst ituted values (LOI-free untreated data 
mult iplied by Z r enr ichment factors) minus the calculated precursor values. Additiona l steps 
described in text. 

Sample 10 IOCPM-004a IOC PM-004b IOC PM-005 IOC PM-009 JOC PM-OIOa IOC PM-OIOb IOCPM-012 IOCPM-021 

SWIRMin. ' IILpheng. ll l. pheng. FeMgChl lll.pheng. Phengite A spectral ll l.pheng. Aspectral 
Strat. unit 5.5 5.5 5.5 5.6 5.6 5.6 6.1 5.6 

ASiO , · -3.07 -1 381 -4. 19 -14.54 -2.42 0.73 -6. 17 -6.83 

AA I20 3 -0.78 -0.24 -0.86 -0.54 -0.50 -0.6 1 -1.34 -0.37 

AFe 20 3 -0.40 0. 10 -0.32 0.16 0. 15 -0. 16 0.86 0.70 

AM nO ' 0.02 0.0 1 0.0 1 -0.03 -0.05 -0.08 0.01 -0 03 

AMgO. -0.41 0.6 1 -0.34 11 0 0.74 -0.85 1. 12 0.85 

ACaO. -0.22 -0.05 -0.75 -0.62 -0.95 - 1.01 -1.72 -0.61 

ANa,o · -0.17 -2.56 -3.37 -0.73 -3.22 -3.25 -2.96 -0.62 
AK 20 . 0.32 180 7.29 183 4.82 6.9 1 3.42 0. 12 

ATiO, -0.09 -0 07 0.08 0.03 -0.04 -002 -001 -0 03 

AP,O, 0.00 0.0 1 0.05 0.04 0.02 0.00 O.DJ 0.03 
ATOTAL. -4.80 -1 4.22 -2.4 1 - 13.28 -1.45 1 64 -6.75 -6.78 

ANi' 1.66 -0.49 -2.37 -1.33 -0.90 -1.20 -30.72 -0.65 
ACo' 0.72 0.38 -0.05 0.05 1.32 2.73 6.41 2.53 
ASc ' -2.63 -0.52 1.05 1.24 0.46 0.32 -5.50 0.48 

AV ' -5.97 -0.45 -5.85 0. 18 24.22 -5.58 -4.37 5.98 
ACu' -5.24 -3.70 330. 17 -4.58 4.75 -4.52 9.08 -3.93 
APb ' 5.52 1.27 12.42 -2.02 37.34 14.99 -0.02 -3.06 
AZn' 4.6 1 4.84 -30.73 -33.92 -28.56 -44.49 -18.79 -35.57 
AAs' -1 .73 -3.97 -4.54 -5.33 -3.21 4.32 -6.48 -2.61 

ASb ' -0.04 -0 03 -0.3 1 -0.38 -0.27 -0.35 -0.04 -0.21 

ALi' -0.97 -0.36 -1.29 0.87 2.47 - 1.52 35.96 2.27 

ARb' 12.80 85.98 59.42 -36.4 1 79.58 104.00 18.07 -5.29 
ABa ' 425.74 268. 18 180 11 8 737.48 2823.76 904.50 757.96 3 17.65 

ASr ' 55.36 12.29 33.92 20.96 25.31 -9.51 233.49 20.16 
ATI ' 0.4 1 1.34 0.79 0.02 0.27 0.76 0. 13 -0.17 
ATa ' 0. 11 000 0.04 0.01 0.05 0.01 0.03 0.01 

ANb ' 1.22 -0 09 0.67 0.08 -0. 16 0. 11 0.57 -0.32 
AIH' 0.45 -0. 15 0.20 0.08 0.45 0.48 0.04 0.07 
AZr' 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 
AY ' 5.18 4.49 -2.95 -3.21 3.73 -9.03 -0.65 -0.22 
ATh ' 1.47 0.96 -0.64 - 1.69 1.28 -2.29 0.38 -0.94 
AU ' 0.22 -0.2 1 0.06 -0.29 -0.39 -0.56 0.55 -0.22 

ALa' 5.55 2.36 -1 .65 -1.44 -1.45 -4.58 -0.16 0.80 
ACe ' 10.14 5.83 -4. 19 -6.68 -3.89 - 11.20 -0 07 -4.59 
APr' 1.38 0.66 -0.35 -0.44 0.01 -Il l -0 03 0 00 
ANd' 5.13 2.03 -1.79 -2.72 -0.49 -5.25 0. 17 -0.66 
ASm' 0.52 -0.04 -0.88 -1.01 -0.45 -174 -0.07 -0.70 
AEu' 0.05 0.00 -0.25 -0.29 -0.27 -0.47 -0.06 -0. 16 
AGd ' 0.60 0. 12 -0.7 1 -0.85 0.03 -1.64 0.08 -0.47 
ATb ' 0.08 0.06 -0. 12 -0. 16 0.01 -0.31 -0.05 -0.07 
ADy' 0.86 0.68 -0.69 -0.99 0.48 -1.90 -0.15 -0.31 
AHo' 0.20 0. 16 -0. 11 -0. 19 0. 14 -0.39 -0.01 -0.05 
AEr' 0.63 0.6 1 -0.2 1 -0.51 0.54 - 11 2 -0.07 -0.04 
ATm' 0.10 0.09 -0.05 -0.07 0.08 -0. 18 0.05 -0 06 
AYb' 0.94 0.79 -0. 14 -0.55 0.75 -1.37 0.09 -0.36 
ALu • 0.12 0.12 -002 -0.07 0. 14 -0.22 0.01 -0.04 
1 Dominant alteration mineral identi fied by near infrared-short wave infrared (N IR-SWIR) spectroscopy . 
• wt%: ICP-OES 

' ppm: ICP-MS Least altered sample used to fit an approximate fractionation curve 

IOCPM-023 

lll.pheng. 
6. 1 

-3.35 

- 1.74 

-0.64 

0.02 

-1 .86 

13.12 

1.95 

0.04 

0.29 

0.33 

8. 15 

-30.99 
12.48 
-4.80 
195. 11 
-22.78 

3.29 
-38. 17 

6.64 
0. 16 

-1 .20 
-28.38 
21 4.78 
219.36 
-0. 10 
0.03 
0.62 
OJ! 
0.00 
10.53 
0.49 
5.41 
3.50 
7. 12 
1. 12 
5.38 
1.29 
0.43 
2 02 
0.26 
1.88 
0.39 
I 18 
0. 17 
1.07 
0.16 
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Table A2-3 (cont inued) Absolute mass change values calculated using the Maclean ( 1990) mult iple 
precursor method, where mass cha nge eq uals reconstituted values (LOt-free unt reated data 
mult iplied by Zr enrichment facto rs) minus the calculated precursor values. Additiona l steps 
described in text 
Sample ID IOCPM-025 I OCPM-029 IOC PM-032 IOC PM-036b IOCPM-038 IOCPM-041 IOC PM-044 IOC PM-052 

SWIR Min. ' A spectral A spectral ll l.pheng. Phengite lll. pheng. Aspectral lll.musc. ll l. pheng. 

St ra t. unit 5.5 2 2 6. 1 2 6. 1 6.1 6 . 1 

&sio,· - 10.34 -5. 19 4.26 -1 6.50 - 12.65 -4.59 -5.38 4.32 

&AI, O J -0.67 -1.79 -1.73 - 1.83 -1.83 - 1.49 -1.84 -1.27 

&Fe 20 3 1.03 1.45 0. 17 1.60 5.68 2.00 2.63 0.23 

&MnO " -0.02 -0.01 -0 03 0.02 0.07 -0.05 -0.0 1 0 00 

&MgO . 1.03 -2.63 -2.48 1.1 7 1.19 0.25 -0.94 2.52 

&CaO . 0.45 4. 15 2.73 -0.49 1.1 3 -4.19 1.1 2 1.07 

&Na20 . -3.34 2.42 2.77 0.08 -0.25 -3.25 -0.58 -0.64 

A K 20 . 2.82 -1.05 - 1.30 -1 19 0.47 5.18 0.50 0.30 

&Ti0 2 -002 0.34 0.28 0.48 0.70 0.20 0.48 -0 04 

&P, O , 0.0 1 0. 12 0.09 0.3 1 0.27 0. 13 0.43 -0.04 

&TOTAL. -9.06 -2. 19 4.75 -16.35 -5.23 -5.8 1 -3.59 6.45 

&N i ' - 1.68 - 11.0 1 -16.60 -1 4.73 -9.07 - 17.34 -28.86 34.52 

&Co ' 2.03 10.20 0.79 9.36 20.31 2.65 15.36 9.66 

&Sc • 0.28 4.62 0.6 1 2.63 8.80 0.04 0.69 11.06 

&V • -7. 14 167.57 154.35 109.77 272.96 7384 183.23 3.45 

ACu ' -4.93 -2 1.36 -23. 13 -15 06 -15 04 56 03 - 18.98 75.02 

&Pb ' 58.47 - 1.03 -2.31 0.28 -0.69 -0.50 2.22 - 1.52 

AZn ' 53.45 -1 6.28 -54.33 -30.7 1 -33. 12 40.36 -1 8.36 -24.76 

&As • 27.54 1.58 11.58 9. 17 54.58 -3.87 13.94 7.36 

&Sb ' 0.20 0.06 -0.05 0.02 -0. 12 0.12 0.52 0 . 13 

ALi ' -0.2 1 -5.49 -4.43 29.34 15.40 25.84 9.59 24.93 
ARb ' 8 1.34 -71.47 -53.58 -51.37 -1 8. 86 866.86 14.6 1 -36.18 

&Ba • -207. 18 -364.52 -336.95 -1 9.47 1205.56 91.65 70.39 257.58 
&sr • 72.17 95.68 128.36 256.78 188.58 116.53 283.74 442.18 

&T1 ' 0.66 -0. 13 -0.14 -0.22 -0 06 0.63 0 .08 -0.01 

ATa ' 0.07 0.02 0.0 1 0.08 0.03 -0.02 0 .06 0.06 
&N b • 0.60 0. 19 0. 11 1.82 072 0.35 1.00 1.32 

&Hf " 0.56 0.42 0.46 0.57 0.33 0.16 0 .55 0.08 

AZr ' 0.00 0.00 0.00 0.00 0 00 0 00 0 00 0.00 
AY ' 13.48 7 09 5.05 15. 12 16.36 1.54 10.47 0. 12 

&Th ' 1.98 -0.09 -0. 19 0.23 0.84 -0.04 0 .11 0.4 1 

AU ' 0.39 0.31 0. 11 0.25 -0.13 0.20 0.38 0.01 
ALa ' 15.27 1.01 0. 17 1.31 6.08 -0.57 1.67 0.39 

&Ce ' 30.36 4.22 2.78 7.84 18.64 1.30 7.89 0. 16 
&Pr • 3.74 0.56 0.3 1 1.00 2.08 -0. 17 0 .96 0.08 

ANd ' 13.98 2.99 1.56 5.44 9.67 0.20 4.96 0.44 
&sm • 2.9 1 0.75 0.42 1.78 2.26 0.28 1.39 0.07 

AEu ' 0.64 027 0. 19 0.58 0.76 0.10 0.48 0.0 1 
&Gd ' 2.77 1.34 0.90 2.35 2.80 0.3 1 2.06 0. 17 
ATb ' 0.35 0. 15 0. 15 0.41 0.42 0.06 0 .28 0.00 
ADy' 2.42 1.25 1.23 2.85 2.92 0.12 1.96 0. 17 

AHo ' 0.52 0.29 0.22 0.56 0.58 0.11 0 .39 0.01 
&Er ' 1.71 0.87 0.57 1.62 1.69 0.05 1.2 1 0.04 
&Tm • 0.26 0. 17 0.09 0.22 0.25 0.06 0 .17 0.03 
&Yb ' 1.73 1.00 0.69 1.54 1.70 -0. 15 1. 18 0.02 
ALu " 0.3 1 0. 16 0. 11 0.20 0.24 0.06 0 .16 0.00 

1 Dominant a lteration mineral identified by near infrared-short wave infrared (NI R-SWIR) spectroscopy. 
' wt%: ICP-OES 

' ppm: ICP-MS Least altered sample used to fi t an approximate fractionation curve 

IOC PM-059 IOCPM-062 

MgChl Aspectral 
2 2 

13.5 1 4.92 

1.58 -1.00 

1.74 -1.34 

0.03 -0.01 

0 .35 -2.29 

0.35 3. 17 

3.30 0.62 

-5.45 -0 .17 

0.02 -0 .14 

0.01 -0.08 

15.42 3.68 

2.39 -27.01 
2.08 -12.66 
4.40 -8.24 

3.33 -58.53 
-0 03 30.85 
12. 14 0.91 
13.23 -14.45 
0.79 -3 .44 

-0.6 1 -0.01 
-0.34 -4.34 

-49.37 -48.45 

184.63 -26.49 
115.10 322.89 
- 1.23 -0 .09 
-0.36 -0 .02 
-8.34 -0 .23 
- 1.93 -0 .11 

0 .00 0.00 
-3. 11 -1.1 5 
-0.81 -0.03 
-2.90 -0.08 
1.25 0.07 

10.76 -2.24 
0.37 -0.25 

1.47 -1.31 
-0 .34 -0.40 
-0 06 -0. 10 
-0. 15 -0. 18 
-0.04 -0 .07 
-0. 10 -0.32 

-0.02 -0.05 
-0. 19 -0.08 
-0 .09 0.00 
-0 .56 -0.14 
-0 09 0.00 
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Table A2-3 (cont inued) Absolute mass change values calculated using the Maclean (1990) multiple 
precursor method, where mass change equals reconstituted values (LOI-free untreated data 
multiplied by Zr en richment factors) minus the calculated p recurso r values. Additional steps 
described in text 
Sample ID IOCPM-064 IOC PM-065 IOCPM-069 IOC PM-071 IOCPM-073 IOCPM-074 IOC PM-075 IOCPM-076 

SWIRMin. ' FeMgChl FeMgChl MgChl MgChl IIJ.pheng. FeMgChl Phengite FeMgChl 
Strat. unit 2 4.6 2 6.1 6.1 4.6 4.6 4.6 

I!Sio ,· 3.42 -6.44 -3.74 -6.34 -0.53 0.56 5.71 -2.80 

AA I20 3 -1.06 -0.72 -0.95 -1.7 1 -1.82 -0. 18 -0.60 -0.53 

AFe , o , -2.9 1 1.08 -1.69 1.09 3.31 4.08 0.05 -0.58 

AMno· -0.04 0 00 -0.05 0.03 0.24 -0.04 003 0.00 
I!MgO. -3 .50 -0.02 -3.53 0.34 -0.70 -0.31 -0.19 -0.54 

ACaO. 2.47 -0.61 -2.85 -0.25 3. 18 -0.39 -0.2 1 -0.82 
ANa , O . 0.92 1.50 -0.40 0.50 -0.07 1.59 2.10 -0.58 
AK 20 . -0.22 -0.53 -0.11 -1.36 -0.69 -2.00 - 1.66 2.79 

&Ti0 2 -0.15 -0.01 -0.19 0.08 0.66 0.08 -0.01 0.04 

Al'20, -0. 11 0.04 -0.14 -0 03 0.13 0.0 1 0.05 0.04 

A TOTAL . -1. 18 -5.72 - 13.64 -7.64 3.72 3.40 5.26 -2.99 

ANi ' - 10.94 - 1. 81 -47.46 -2.75 -1 5.34 0.10 - 1.05 - 1.05 
ACo • -8.87 1.1 4 -1 0.27 4.34 4.60 1.61 1.20 1.02 

ASc • -10.73 -0.59 -7.59 4.49 4.09 0.69 -0.43 0.25 
&V ' -76.43 1.08 -107.00 84.10 189.42 6.89 -0.63 4.72 

ACu ' 30.46 19.9 1 -37.07 -3 OJ 24.83 4.73 -4.39 9.72 
Al'b' 1.56 2.24 1.80 -3.39 3.83 84.63 4.47 6.61 
AZn • -29.35 165. 10 -21.23 267.97 331.34 -1 9.55 -15.11 720.70 
AAs' -8.59 20.33 8.92 -3.89 1.96 126.20 20.61 1.38 

ASb ' -0.02 -0.05 -0.03 0.07 0.64 33.04 3.6 1 -0.24 
ALi ' -9.85 0.33 -5.99 6.03 7.76 0. 13 1.89 -0.76 
ARb' -64.47 -48.22 -47.27 -79.23 -44.47 -26.90 -53.99 -0.89 

ABa ' 6438 436. 18 -52.04 -342.12 871.27 8351 .53 414.45 677.29 
ASr ' 265. 17 52.08 252.93 182.42 86.59 179.62 164.35 5.78 
ATI ' -0.10 0.29 -0.08 -0.14 -0.09 19.94 1.24 0.32 
&Ta ' -0.01 0.04 -0.02 0.03 0.03 0.02 0.02 0.02 
ANb' -0.29 0.35 -0.28 0.50 0.28 -0.48 0.35 0.19 
&Hf ' -0.19 0.38 -0.10 0.25 0.73 -0. 19 0.24 0.00 
AZr ' 0.00 0.00 0.00 0.00 0.00 0.00 000 0 00 
&Y • -2.60 -4. 17 -2.57 1.3 1 11.97 -2. 19 -7.0 1 -9.03 
ATh ' -0.13 -0.28 -0.17 0.26 0. 13 0. 12 -0.7 1 -2.24 
&ll ' 0.04 -0.04 -0.17 -0.04 0. 10 -0.06 0.16 -0.20 
ALa' -1.79 -0.60 -1.69 0.0 1 2.07 -3.73 -2.27 -5.26 
&Ce • -3.94 -2. 18 -2.95 1.19 4.70 -8.28 -3.77 - 10.69 
&l'r • -0.52 -0.31 -0.49 0.09 0.69 -0.96 -0.59 -1.42 
ANd ' - 1.99 -2.06 -2.30 0.20 4. 12 -4.46 -3.42 -6.33 
&Sm • -0.57 -0.99 -0.48 0. 18 1.37 - 1.39 - 1.22 -2 09 
AEu ' -0.19 -0.23 -0.20 0. 15 0.58 -0. 17 -0.33 -0.55 
AGd ' -0.37 -0.86 -0.53 0.28 2.23 - 1.04 -1.22 - 1.81 
ATb ' -0.08 -0. 14 -0.06 0.03 0.30 -0.16 -0.20 -0.31 
ADy' -0.32 -0.88 -0.37 0.28 2.36 -0.76 - 1.32 -1.88 
AHo ' -0 08 -0. 17 -0.09 0.05 0.52 -0. 12 -0.25 -0.39 
&Er • -0.16 -0.50 -0.18 0.19 1.37 -0.30 -0.75 -1.09 
ATm ' -0.03 -0.11 -0.02 0.03 0.20 -0.04 -0. 11 -0.17 
&Yb ' -0.12 -0.5 1 -0.12 0.22 1.38 -0.34 -1.03 -1. 17 
ALu • -0.03 -0.09 -0.02 0.04 0.24 -0.02 -0. 15 -0.18 
1 Dominant alteration mineral identified by near infrared-short wave infrared (NI R-SWI R) spectroscopy. 
' wt%: ICP-O ES 
' ppm: ICP-MS Least al tered sample used to fit an approximate fractionation curve 

IOCPM-078 IOCPM-083 

Jll.pheng. FeMgChl 
2 4.6 

- 1.00 11 .60 

- 1.34 -0.65 

0. 89 0.16 

0. 10 -0.03 

3.69 0.08 

3.36 -0.90 

-1 .68 1.95 

-0.07 - 1.27 

-0.02 -0.03 

0. 11 0.02 

4 03 10.92 

316.66 -1 .09 
25. 13 0.36 
2.75 0.85 

40.49 -2.76 
59.05 10.53 
- 1.55 47.23 
-4.92 345.34 
-3.99 0.22 
0. 16 0.12 
6.05 3.44 

-35.37 -51 .67 

-21.99 119.94 
201.68 47.77 

0. 10 0.06 
0.02 0.05 
0.41 0.74 
0.49 0.2 1 
0 00 0 00 

-0.81 1.6 1 
0.33 - 1.33 
0. 18 -0.11 
I 17 -0.48 
2.25 -4.99 
0.26 -0.26 
I 17 - 1.71 
0.09 -0.79 
0.06 -0.15 
0.13 -0.46 

-0.01 -0 06 
0.0 1 -0.32 

-0 OJ -0.05 
-0.07 -0.11 
-0.0 1 -0.04 
-0.02 -0.25 
0.0 1 -0.05 
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Table A2-3 (continued) Absolute mass change values calculated using the Maclean (1990) multiple 
precursor method, where mass change equals reconstituted values (LOI-free untreated data 
multiplied by Zr enrichment factors) minus the calculated precursor values. Additional steps 
described in text. 
Sample ID 
SWIR Min.' 
Strat. unit 

ASio, · 

AAI,O,· 

AFe 20 3 • 

AMno · 
AMgO . 

ACaO . 

ANa , o · 
AK 2 0 . 

ATi02 • 

AP, O ,. 

ATOTA L . 

ANi ' 
ACo' 
ASc ' 
AV ' 
ACu ' 
APb ' 
AZn ' 
AAs ' 
ASb ' 
ALi ' 
ARb ' 
ABa ' 
ASr ' 
ATI ' 
ATa ' 
AN b ' 
AHf ' 
AZr ' 
AY' 
ATh ' 
AU' 
ALa ' 
ACe' 
APr ' 
ANd ' 
ASm • 

AEu ' 
AGd ' 
ATb ' 
AOy' 
AHo ' 
AEr ' 
ATm ' 
AYb ' 
ALu " 

I OC PM-084 I OC PM-086 

FeChl Aspectral 
4.6 4.6 

-5.88 

-0.93 

-0.64 

-0.01 

0.39 

- 1.20 

-0.76 

3.31 

-0.0 1 

0.02 

-5.7 1 

-2.79 
-0.70 
-0.47 
-5.67 
-5.90 
-4.94 
100.68 
-2.55 
-0. 17 
3.63 

-55.96 
- 170.28 

3.73 
0. 16 
0.03 
0.89 
0.42 
0.00 

-5.95 
-2.09 
-0.29 
-4.16 

- 10.80 
- 1.1 9 
-5.31 
-1 .66 
-0.45 
- 1.50 
-0.25 
- 1.53 
-0.30 
-0.83 
-0.14 
- 1.06 
-0.16 

- 14.21 

-0.10 

0.83 

-0.01 

0.7 1 

-0.20 

1.80 

- 1.37 

0.03 

0.05 

- 12.48 

-0.15 
2.44 
1.67 
4.65 

-3.33 
3.27 
8.78 

-1 .08 
-0.46 

1.83 
-802 
6 19.70 
78.78 
-0.32 
-0.05 
-0.40 
0.00 
0.00 
6.24 
-0.50 
-0.2 1 
2.9 1 
0. 13 
0.57 
1.80 
0.12 
0.08 
0.68 
0. II 
0.71 
0.17 
0.44 
0.03 
0.34 
0.05 

IOCPM-090 

A spectral 
4.6 

14.05 

-0.30 

-0.67 

-004 
-0.58 

-0.11 

4.48 

-4.26 

0.05 

0.05 

12.67 

0.05 
-0.17 
0.92 
2.57 

-3.34 
0. II 

-17.82 
-3.30 
-0.40 
-0.45 

-99.52 
-6 15.88 
44.74 
-0.77 
-0.04 

0.22 
-0.0 1 
000 

-9.56 
-1.85 
0. 18 

-5. 10 
-8.29 
-1.34 
-5.65 
-2.06 
-0.47 
- 1.79 
-0.3 1 
-1.88 
-0.39 
-1. 17 
-0.18 
- 1.38 
-0.2 1 

IOCPM-093 IOC PM-095 IOC PM-098b 

ll l.pheng. lll.pheng. FeChl 
4.3 4.3 4.4 

- 10.33 

-0.68 

0.42 

0.00 

1.03 

0.0 1 

1.55 

-2.39 

-0.0 1 

0.06 

- 10.35 

-1.75 
2.22 
0.15 
14.10 
-0.53 
5.66 

-7.40 
0.36 

-0.35 
7.43 

-48.30 
-76.88 
169.71 
-0.29 
0.03 
0.28 
0.19 
0.00 

-4.55 
0.0 1 
0.09 
-2.10 
0.02 
-0.38 
-2.33 
- 1.01 
-0.27 
-0.90 
-0.14 
-0.86 
-0. 16 
-0.42 
-0.05 
-0.48 
-0.08 

-0.70 

-0.58 

0.10 

0.01 

0.62 

-0.36 

0.29 

-0.54 

0.02 

0.02 

- 1.1 3 

- 1.1 6 
0.53 
1.21 
0.06 

-4.47 
6.59 
7.35 
0.10 

-0.36 

3.32 
- 14.46 
178.95 
83.40 
-0.09 
0.00 
0.36 
0.20 
0.00 

-3.63 
- 1.47 
-0.22 
-3.02 
-7.83 
-0.91 
-3.98 
-1.34 
-0.28 
-0.98 
-0.16 
-0.86 
-0.15 
-0.39 
-0.08 
-0.48 
-0.06 

-3.28 

- 1.78 

0.57 

0.51 

-0.87 

-2.04 

-3.18 

5.27 

0.08 

0.18 

-4.53 

-1 5.18 
1.68 

-4.68 
3 1.82 
42.65 

307.2 1 
2198.62 

-1 .37 
-0. 14 
3.74 

-34.19 

11 76.63 
19.86 
0.62 
0.06 
0.78 
0.33 
0.00 
-6.38 
- 1.19 
0.16 
-3.77 
-9.9 1 
- 1.16 
-5.5 1 
- 1.53 
-0.50 
-1 .52 
-0.24 
- 1.45 
-0.29 
-0.80 
-0. 12 
-0.79 
-0.12 

IOC PM-102 IOCPM-105 IOCPM-106 IOCPM-108 

ll l.pheng. FeMgChl lll .pheng. FeMgChl 
4. I 4.4 4. I 4. I 

10.44 

- 1.53 

0.02 

0.20 

-0.71 

-2.0 1 

-3.83 

7.49 

0.0 1 

0.18 

10.26 

-7.96 
-0.36 
-2.9 1 
18.44 
15.67 

1013.73 
240.86 
3 1.03 
0.28 
1.97 

94.8 1 

3219.53 
27.37 
1.67 
0.07 
0.62 
0.53 
0.00 
- 1.45 
-0. 18 
-0.05 
1.46 
0.14 
0.24 
0.67 
-0.30 
-0.18 
-0.3 1 
-006 
-0.29 
-0 03 
-0. 11 
-0 03 
0.04 
0.02 

- 1.32 

-1.45 

0.83 

0.50 

-0.09 

- 1.15 

-0.60 

1. 85 

0.06 

0.17 

- 1. 19 

10.20 
0.08 
-2. 15 
25.48 
-8.92 
18.56 
90.81 
2.75 
0.79 
- 1.87 

-49.11 
-2.98 
28.51 
0.29 
0.06 
0.55 
0.30 
0.00 

-7.36 
-1.63 
-0.1 1 
-4.51 
- 11.30 
- 1.29 
-6.01 
- 1.69 
-0.45 
-1.59 
-0.26 
- 1.64 
-0.3 1 
-0.85 
-0. 11 
-0.86 
-0.11 

- 11.56 

- 1.73 

1.48 

0.50 

0.86 

-1.91 

-1 .58 

1.67 

0.22 

0.2 1 

-11.85 

-1 .55 
20.47 
0.83 

98.69 
- 12.39 
25.36 
171.37 
2.39 
-0 06 
1.27 

-54.45 

6 17.31 
30.67 
0.50 
0.05 
0.85 
0.24 
0.00 

-3.78 
-1.02 
0.44 
-2.67 
-4.83 
-0.68 
-3. 12 
-0.94 
-0.27 
-0.75 
-0. 13 
-0.69 
-0. 15 
-0.41 
-0.05 
-0.30 
-0.06 

5.87 

-1.68 

- 1.04 

0.15 

-3.45 

-4. 18 

-4.53 

8.28 

0.09 

0.09 

-0.40 

-22.29 
3.54 

-2.76 
66.65 
178.70 
31.85 

3226.3 1 
34.27 
0.93 

-7.49 
92 03 

3354.72 
19.98 
2.26 
0.07 
1.84 
0.29 
0 00 

-1.66 
-0.20 
0.33 

- 1.79 
-5. 12 
-0.57 
-2.37 
-0.61 
-0.35 
-0.42 
-0.05 
-0.24 
-006 
-0. 14 
-0.04 
-009 
-0.01 

1 Dominant alteration mineral identi fied by near infrared-short wave infrared (NI R-SWIR) spectroscopy. 
. wt%: ICP-OES 

' ppm: ICP-MS Least a ltered sample used 10 fi t an approximate fractionation curve 
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Table A2-3 (cont in ued) Absolute mass change values calculated using the Maclean (1990) multiple 
precursor method, where mass change eq uals reconstituted values (LOt-free untreated data 
mult iplied by Zr en richment factors) minus the calculated precursor values. Additional steps 
descr ibed in text 
Sample ID IOC PM-109 IOCPM-113b IOCPM· 114 IOCPM· 11 6a IOC PM-120 IOCPM-128 IOCPM-129 IOCPM- 137 

SWIR Min.' FeMgChl Muscovite ll l. pheng. Phengile Phengile A spectral FeMgChl ll l.pheng. 
St rat. unit 4.3 4.4 4.4 4.3 6.1 7.1 6.1 2 

1\Sio,· - 12.20 10.71 58.84 274.54 -16.06 -30.30 -8.20 -5.47 

1\Al, O , -11 5 -0.77 -0.24 -1.75 -1.49 - 1. 15 - 1.65 - 1.70 

1\Fe,O , 1.33 -0. 14 0.82 1300.68 0.85 4.64 2.09 7. 13 
1\MnO . 0.05 -0.08 -0.07 0.85 0.02 -001 0.04 -0.0 1 
1\MgO . 0.92 -1.09 -0.36 -0.88 1.08 1.27 -2.18 -1 .87 
1\CaO. -138 -0.99 -0.87 -0.64 0.66 17. 18 -2.40 503 
1\Na , O . -0.68 -2.6 1 -3. 12 -0.83 2.97 0.09 1.27 -2.87 
l\ K 20 . 0.09 7.47 0.13 0.41 -2.65 -1.57 -0.77 - 1.29 

1\TiO, 0.06 -0 02 -0.04 -0.15 0.01 0.29 0.80 0.40 

1\P, o , 0.07 0.02 -0.07 0.32 0.29 0.11 0.52 -0.08 
!\TOTAL . -1 2.87 12.49 55.0 1 1572.56 - 14.33 -9.46 - 10.47 -0.72 

1\Ni ' -4.35 -1.54 128 11 8.54 10.77 146.85 -30.85 -33.01 
1\Co • 2.06 0.77 -0.64 12.21 8.19 26.65 -1.12 8.19 
1\Sc • 0.52 -1.73 - 1.03 -6.27 6.59 17. 19 -6.5 1 9.55 
1\ v . 22.83 -7.6 1 -4.66 -25.96 131.60 11 0.24 2 1.67 352.41 
1\Cu ' -7. 11 1500.65 93.35 84558.05 21.63 10.98 -25.24 96.14 
1\Pb ' -3.16 6.12 0.3 1 13348.90 -1.39 0.81 -1.08 -0.14 
1\Zn • 19.3 1 -44.6 1 184.78 24207.24 -23.00 -39.41 -37. 17 -30.86 
1\As ' -4.68 19.85 2.81 19557.06 3.92 18.27 -6.37 2.05 
1\Sb' -0.27 0.07 072 321.56 0.86 1.24 0.05 0.47 

1\ Li ' 3.77 -2.30 0.93 11.33 5.99 30.52 8.85 -3 .94 
1\Rb ' -25.09 114.00 239.89 18.63 -81.55 2.11 -1 7.86 -65.99 
ABa ' -87.56 4134.15 -284.77 38669. 13 -371.43 -424.41 - 144.83 -307.40 
1\Sr ' 13.16 -6.29 -808 1211.72 115.03 97.19 190.23 291.36 
ATI ' 0.11 2.02 0.72 374.24 -0.46 -0.22 -0.10 -0.23 
1\Ta • 0.02 0.03 0.01 0.13 0.25 0.26 0.06 0.03 
1\Nb' 0.07 0.47 0.01 3.03 5.09 5.43 1.15 -0.12 
Mlf ' 0.03 -0. 12 0.36 -0.85 -0.03 0.40 0.10 0.35 
1\Zr • 000 0.00 0.00 0.00 0.00 0.00 0 00 000 
1\ y . -4.07 - 11.46 3.84 1.79 3.56 1. 15 3.97 15.17 
1\Th ' -1.24 -2.5 1 2. 16 1.50 7.08 3.99 1.72 0.93 
1\U' -0.35 0. 11 0.57 4.50 1.38 1.70 -0.05 0.05 
1\La • - 1.26 -6.37 -0.89 7.94 18.13 7.26 6.9 1 0.51 
1\Ce' -6.75 - 13.20 -0.54 9.98 38.72 27.88 12.81 6.33 
APr ' -0.40 -1 .63 -0. 11 1.83 4.85 2.69 1.94 0.80 
1\Nd ' -2.26 -7.47 - 1.22 5.37 19.50 10.80 8.18 4.16 
1\Sm ' - 1.1 2 -2.07 -0.50 0.67 3.16 1.73 1.36 1.47 
1\Eu • -0.30 -0.56 -0.28 -0.03 0.7 1 0.47 0.36 0.52 
1\Gd ' -0.93 -2. 12 -0.48 -1.08 1.93 1. 14 1.24 2.18 
1\Tb ' -0.18 -0.35 0.01 -0.07 0.1 7 0.10 0.14 0.37 
1\Dy • -0.96 -2.28 0.51 0.46 0.72 0.4 1 0.85 2.79 
Mlo ' -0.20 -0.47 0.16 0.14 0.06 0.02 0.16 0.58 
1\Er • -0.47 - 1.42 0.63 -0.41 0.16 -0.07 0.38 1.76 
1\Tm ' -0.08 -0. 19 0.12 0.73 0.00 -0.05 0.08 0.28 
1\Yb ' -0.51 -1.58 0.97 0.20 -0.11 -0.26 0.42 2.0 1 
1\Lu • -0.08 -0.24 0.18 0.08 -0.01 -0.05 0.03 0.28 
1 Dommant alteration mineral identified by near infrared-shon wave infrared (NIR-SWlR) spectroscopy. 
• W1%: lCP-OES 

' ppm: lCP-MS Least altered sample used to fit an approximate fractionation curve 

IOCPM-139 

Ul.pheng. 
3.4 

2.24 

-0.30 

0.34 

-0.01 

-0.0 1 

-0.56 

-0.32 

-1.08 

-0.01 

0.02 

0.32 

-0.26 
0.78 
0.19 
2.90 

-3.57 
0.30 

-14.93 
2.09 
1.28 

-0.81 
27.02 

-499.72 
83.07 
-0.04 
-0.11 
-0.4 1 
-0.20 
0.00 
5.87 
0.72 

-0.16 
3.30 
4.72 
0.86 
4.34 
0.71 
0.26 
1.58 
0.18 
1.08 
0.22 
0.56 
0.06 
0.30 
0.06 
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Table A2-3 (cont inued) Absolute mass change va lues calculated using the Maclean (1990) multiple 
precursor method, where mass cha nge eq ua ls reconstituted values (LOI-free untreated data 
m ultiplied by Zr en richment factors) minus the calculated precursor values. Additiona l steps 
described in text 
Sample ID IOC PM-140a IOCPM-140d IOCPM-140e IOCPM-140F IOC PM-141 IOCPM-146 IOC PM-1 56 IOC PM-159 

SW IR Min. ' Phengite A spectral ll l. pheng. ll l. pheng. A spectral Phengite lll.pheng. Phengite 

Strat. unit 3.2 3.2 3.2 3.2 3.2 6. 1 2 5.5 

&Sio, · 30.33 93.88 395.29 -20.98 -11.72 - 14.44 -6.84 -0.82 

AAI,0 3 -0.65 -1.77 -1.80 -0.68 -0.39 -1.82 - 1.82 -0.23 

&Fe , 0 3 2.48 825.84 855.72 0. 16 0.85 2.53 4.50 -1.42 

&MnO " -008 0. 16 0.26 -0 .04 0.01 -0.04 0 00 -006 

&MgO . 0.14 -3.02 -3.94 1.54 0.33 0.6 1 -2.22 -03 8 

ACaO . -1. 14 -4.62 -4.08 -0.04 -0. 10 -1.97 0.74 -0.77 

ANa, O . -3.32 -3.59 1.29 -0. 14 1.08 000 1.56 -2.84 

AK , O . 0.73 2.50 023 - 145 -1.95 -0.38 0. 12 402 

&TiO, 0.01 -0.38 -0.49 -0. 12 -004 0.34 0.70 -0 06 

AP, O , -0 08 0.55 0.80 0.00 0.03 0.44 0.25 0.01 

&TOTAL . 28.42 909.55 1243.30 -21.75 - 11.88 -14.72 -3.0 1 -2.54 

AN i ' -0.64 -14.72 -2.4 1 6.96 1.83 -26.75 -20.74 -0. 17 

&Co' 3.77 -84 1 -3.73 3.94 2.39 12.99 13.63 -0.72 

&Sc • -1.79 -184 8 - 15.65 0.0 1 -0.8 1 -2 08 2.63 -0.77 

&V ' 8.23 -46.38 -92.09 19.34 6 .76 136.66 274. 18 6.96 
&Cu • 45.78 407870.91 718849.01 3 17.13 46.88 48.75 43.85 13.44 
APb ' 39.70 3426.00 12048 04 11.79 3.2 1 1.37 0. 80 34.87 
AZn • 46.15 26369.63 112176.80 2094 4 22.52 -1 9.36 - 17.81 33.63 
&As • 18.77 32164 9 6224.76 22.91 3. 14 4.78 -0. 75 13.98 

ASb ' 2.65 71.92 97.62 1.60 0. 10 0.00 -0.08 0.94 

&U ' 1.01 -6.57 -4.67 7.93 3.2 1 14. 17 -5.79 -0.83 

ARb ' 80.12 5.85 -55.68 -41 4 2 -35.00 -47.92 -45.77 141.45 

&Ba • 3674.99 9694.23 37927.90 36.90 -237.00 -30.91 - 1.29 734.79 

ASr ' 42.32 1489.32 2766.76 104.83 102 03 35 1.1 9 12742 9.7 1 

AT I ' 4.31 369.41 2 1906 1.55 -0. 15 -0. 11 -0. 04 1.02 
ATa • 0.07 0.07 0. 13 0 .02 0.02 0.05 0.03 0.05 

&Nb ' 0.35 I l l 3. 13 -0. 18 -0.32 0.99 0.55 0.03 
AHf ' 042 -0.8 1 -0.52 0. 10 -0.27 0.23 0.59 0.20 

AZr ' 000 0 00 000 0 00 0 00 0 00 0 00 0 00 
&Y ' 1.92 -2.80 -5.94 0. 16 -7.25 64 9 11.87 -5.75 

ATh ' 1.72 1.22 0.55 -0.59 - 1.83 -0.30 -0.20 - 1.51 
AU' 0.86 22.17 4.93 -0. 12 0. 16 0.24 1.2 1 -0.35 
&La • 7.22 16. 12 2.96 -2.58 -3.94 04 5 242 -3.52 

ACe ' 12. 11 2 1.89 1.85 -6.05 -8.97 4. 16 5.80 -7.95 
APr ' 1.42 2.64 0.39 -0.63 -1 15 0.46 1.06 -0.93 

ANd ' 4.87 7.77 -5. 10 -2.95 -5.40 2.54 5.38 -4. 16 
&Sm • 0.04 146 0.05 -0.96 -1.65 0.71 1. 53 -142 

&Eu ' -0 06 -0.36 -0.22 -0. 18 -046 0.32 0. 57 -0.38 
&Gd ' -0. 13 -0.35 - 148 -0.51 -1.54 1.46 242 -1. 18 
ATb ' -0.05 0.07 -0.1 6 -0.05 -0.27 0. 17 0. 35 -0.23 
&Dy • -0.02 -0. 16 - 1.73 -0.23 - 1.70 1.34 2.23 - 1.3 1 

&Ho ' 0.08 -0. 15 -0.29 -0.03 -0.35 027 0.47 -0.25 
&Er • 0.44 -003 -0.70 0.08 - 1.02 0.79 143 -0.73 
&Tm ' 0.06 0.34 040 -0 OJ -0 .17 0.12 0. 25 -0. 14 

&Yb ' 0.66 -049 -0. 13 0. 11 -1.20 0.73 1.30 -0.85 
&Lu " 0. 12 -0.05 0.02 0.02 -0.20 0.10 0.2 1 -0. 12 

1 Dominant alteration mineral identified by near infrared-shon wave infrared (NI R-SW! R) spectroscopy. 
• wt%; IC P-OES 

' ppm: ICP-MS Least alte red sample used to fit an approximate fractionation curve 

IOCPM-163a 

A spectral 
5.5 

11.61 

-0.64 

0.0 1 

-0.0 1 

0.02 

-0.03 

2.12 

-2.44 

-0.0 1 

0.00 

10.63 

- 1.05 
047 
-0.24 
-3 .79 
8.73 
4.05 
-2.60 
-0.22 

-0 .07 
1.87 

- 19.32 

421 .55 
167.69 
-0 .30 

0.03 
007 
0.78 

0 00 
-8.3 1 
-0.50 
-0.14 
-0.14 

149 
-0.29 

- 1.80 
-0.88 
-0.27 
-1.08 
-0. 19 
-1.36 

-0.29 
-0.94 
-0.18 
-1 18 
-0 .19 
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Table A2-3 (continued) Absolute mass change values calculated using the Maclean ( 1990) multiple 
precursor method, where mass change equals reconstituted values (LOI-free untreated data 
multiplied by Zr enrichment factors) minus the calculated precursor values. Additional steps 
described in text 
Sample ID IOCPM- 163b IOC PM· I66a IOC PM-166b IOCP\1-16 7 IOC PM-168a IOC PM-172 IOC PM- 175 

SWIR Mino 1 Phengite Kaolinite WX ll l. pheng. lll.pheng. Phengite FeMgChl FeMgChl 

Strat. unit 5.5 6. 1 6. 1 4.6 4.6 4.2 7. 1 

llSiO,o 18. 13 35.36 -1 0.69 - 14.02 -7.48 1.81 -2.20 

11AI20 3 -0.33 -1.8 1 -1.78 -0.57 -0.53 -0.55 -0.71 

11 Fe 20 , 0.05 5 .83 7.40 0.84 -0.52 0.67 0.83 

llMnO 
0 

-0.04 0 .12 0.50 0.09 -0.01 -0.02 0.05 

llMgO 
0 

-0.57 2.27 2.47 1.09 -0.08 0.76 0.0 1 

llCaO . -0.55 6 .55 7. 15 -0.71 -0.69 -0.84 -0.79 

11Na 20 ° 4. 18 -1 .66 -4.27 -0.92 1.1 7 1.94 0.85 

11 K 20 ° -4 .13 0 .40 -0.07 0.05 -0. 14 -1.89 -0.40 

11Ti0 2 0.02 0 .54 0.68 003 0.03 0.0 1 0.02 

llP, O , 0.02 0 .45 0. 10 0.04 0.05 0.04 0.0 1 

llTOTAL 
0 

16 .79 48.05 1.49 -14.08 -8. 19 1.94 -2.32 

llNi ' 0.07 - 15.45 - 12.55 - 1.46 -1. 15 -0.95 - 1.66 

llCo' 0.90 II .15 28.53 0.36 0.37 1.14 1.22 
llSc ' 1.08 0 .39 4.44 0.21 0.83 0.56 0.68 
11 v . - 1.22 102.6 1 248.08 2.53 1.07 -4.02 0.08 

llCu' 2. 14 5.35 12.56 18.22 123.6 1 -0.91 0.26 

Pb ' 7.06 - 1.06 6.7 1 562.21 3.48 8.68 6.58 

llZn ' -2.9 1 14.34 77.54 887.63 -26.54 10.81 17.68 

~lAs ' 1.96 4.23 86.67 2.92 -1.1 0 -1.25 -1.23 

llSb ' -0. 12 3.27 7.53 -0.20 -0.38 -0.36 -0.24 

llLi ' -1.67 18.67 16 09 3.46 -2 OJ 0.39 1.29 
llRb ' -93 .5 1 9.54 -4 1.89 -19.98 -71.36 -65. 10 -30.01 

ABa ' -484.45 1294.78 585.76 - 177.80 1804.27 - 133.19 -98.61 
ASr ' 142.5 1 142.91 70.62 19.44 23 . 13 57.86 3 1.1 2 

ATJ ' -0.76 0.40 -0 04 -005 -0. 18 -0.36 -0.03 
llTa ' -0.02 0.03 0.02 0.05 0.03 003 0.01 
llNb ' -0.30 0 .73 0.79 -003 0.00 0.34 0.39 
llHf ' 0.13 0 .84 0.36 -0. 10 0 00 0. 18 0.34 

AZr • 0.00 0.00 0.00 0.00 000 0 00 000 
11 y ' -5. 15 15.60 9.7 1 -3.44 -9.36 -4.75 -4.35 
11Th ' -0.56 0.28 -0. 10 -1.54 -2. 10 -0.52 - 1.59 
llll ' -0.48 0 .23 0.52 -0 18 -0.44 0.04 -0.35 

Ll.La' -1.63 5.74 0.90 - I 62 -5.45 -2 08 -2.61 
llCe ' 1.83 15.02 3.00 -7.43 -1 0.6 1 0.06 -8.23 

llPr ' -0.37 2.00 0.59 -0.68 -1 .4 1 -0.55 -0.64 
ANd ' -2.18 8.72 3.43 -302 -6.42 -2.46 -3.46 
llSm ' -0.92 2.50 0.95 - 1.1 3 -1.83 -0.89 -1.26 

~lEu ' -0.34 0 .82 0.42 -0 35 -0.55 -0.29 -0.29 
llGd ' -0.82 3 .0 1 1.50 -0 88 -1.76 -0.80 - 1.00 

ATb ' -0.16 0.46 0.27 -0. 17 -0.30 -0. 14 -0. 16 
llDy' -0.85 2.79 1.93 -0.93 -1.83 -0.72 -0.95 

llHo' -0. 17 0 .65 0.38 -0. 19 -0.38 -0. 14 -0. 18 
llEr ' -0.49 1.98 1.1 9 -0.58 - 1.07 -0.40 -0.50 
llTm ' -0 07 0 .29 0. 19 -0. 12 -0 . 18 -0.07 -0 09 
AYb ' -0.76 1.76 1.1 8 -0.73 -1.24 -0.52 -0.70 
&Lu " -0. 12 0.25 0. 15 -0. 12 -0.21 -0. 10 -0. 10 
1 Dominant alteration mineral identified by near infrared-short wave infrared (NIR-SWI R) spectroscopy. 
. wt%: JC P-OES 

IOC PM-176 

FeMgChl 
7. 1 

-8. 10 

- 1.81 

1.3 1 

0.06 

4.54 

7.86 

-1.89 

-0.32 

0.24 

0.05 

1.95 

75.47 
23. 18 
17.70 

163.86 

77.97 
0.39 

- 12.9 1 

2.80 
0. 10 
27 07 

-42 09 

-215.83 
330.63 
-0. 15 
0. 14 
3.27 
0.42 

000 
3.02 
3.62 
1.32 
5.64 
13.50 

2 03 
8.59 
1.53 
0.33 
1.12 
0. 13 
0.85 
0. 14 
0.31 
0.07 
0.32 

0.03 

' ppm: ICP-MS Least altered sample used to fit an approximate fractionat ion curve 

IOC PM- 178 

FeMgChl 
7. 1 

- 18.37 

- 1.79 

2.28 

0.02 

4.33 

4.9 1 

-2. 14 

-1.98 

0.28 

0.05 

- 12.40 

11 0.79 
20.85 
12.62 

160.42 
5 1.32 
-2.82 

-24.28 

8.63 
-0. 15 
44.71 

-62.28 

-432.12 
300. 15 
-0.31 
0. II 
1.68 
1. 13 

0 00 
4.24 
2. 19 
0.24 
7. 16 
17.44 
2.20 
8.65 
1.46 

0.43 
1.26 
0. 12 
0.80 
0. 17 
0.40 
0.05 
0. 26 

0.06 
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Table A2-3 (cont inued) Absolute mass change values calculated using the Maclean (1990) mult iple 
precursor method, where mass change eq ua ls reconstituted values (LOt-free untreated data 
multiplied by Zr enrichment factors) min us the calculated precursor values. Additional steps 
described in text. 
Sam1>lc ID IOCPM-181 IOCPM-185 IOCPM-190 IOCPM-191 IOCPM-193 IOCPM-194 IOCPM-195 IOCPM-198 

SWIRMin. ' ll l.pheng. Phengite lll. pheng. FeMgC hl Aspectral MgChl MgCh1 MgChl 
Strat. unit 7. 1 7. 1 3.2 3.1 7.1 7.1 7.1 2 

ASio, · -6.9 1 -404 - 14.75 -5.87 -8.51 -0.29 -6.41 4. 17 

AAI,0 3 -1.84 -1 .46 -0.56 -0.5 1 -1.55 -1 .27 -1.58 - \. I I 

AFe , o , 3. 11 0.86 -0. 11 0.70 0.24 2.66 -1.1 6 - 1.69 

AMnO' 0.0 1 0.0 1 0.0 1 0.06 0.03 0.0 1 -0.02 -0.05 

AMgO . 6.00 -0.74 0.05 1.00 1.08 0. 10 -0.80 -3.72 
ACaO . 4 0 1 7.25 0.33 -0.53 1.60 3.30 16. 13 -0.31 

ANa20 . -\.II -3.30 - 1.83 2 03 -2 04 -1.59 -0.02 1.43 
AK 20. -1 .39 -1.1 6 127 -2.73 0.77 0.19 -0.42 -0.72 

ATi0 2 0.24 0. II 0.03 -003 0. 15 0. II 0. 19 -0. 10 

AP20 , 0.0 1 -0. 10 0.02 0.04 -0 08 -0. 11 -0.02 -0.06 

ATOTAL . 2. 13 -2.58 - I 5.53 -5.84 -8.30 3. II 5.90 -2. 16 

ANi • 76.12 -23 02 -1.44 1.50 -2.29 -6.68 105.02 -53.46 

ACo' 23.9 1 4 06 -0.04 1.7 1 12.51 1.97 4.65 -1 0.97 
ASc • 19.99 4.38 1.00 -0.82 8.47 3.44 1.95 -7.47 
AV ' 190.26 78.74 -0.24 2.20 11 5. 12 67.67 62.68 -39.71 

ACu ' 11 4.83 7127 - 1.70 33.87 74.80 147. 18 0.33 128.05 
APb ' -1 .77 - 1.90 0.6 1 15. 12 -1.44 - 1.0 1 -3.82 -1.89 

AZn ' -31.41 -26.02 -15.28 476.69 -22.10 -29. 14 -34.30 -36.04 
AAs ' 20.63 34.44 -3.60 14.76 1.79 9. 17 -3 02 38.90 
ASb ' 1.12 0.82 -0.38 0.46 0. 12 -0.02 0.10 -0.02 

ALi ' 24.07 15. 14 0.56 3.20 25 .56 22.52 I 5.27 -6.80 
ARb' -65.46 -69.84 11.01 -77.94 8.92 -29.20 -54.65 -52.52 

ABa ' -234.12 -32938 99.28 522.81 -5 138 -23124 -252.48 -217.85 
ASr ' 420. 17 99.63 7. 19 54. 17 282.03 388.16 218.40 94. 15 
AT! ' -0. 15 -0.20 0.45 -0.30 0.0 1 -007 -0. 13 -0. 10 
ATa ' 0. 15 0.04 0.02 0.04 0.02 0.01 0.02 0.0 1 
AN b ' 2.89 0.76 -0 04 -0.46 0.45 0.06 0.33 -0. 12 
AHf ' 0.44 0.54 0. 13 0 00 0.46 -0.0 1 0.16 0.40 
AZr ' 0 00 000 0 00 0 00 000 0 00 0.00 0 00 
AY ' 1.46 3.38 1.85 -7.79 0.85 -0.09 1.45 - 1.38 
AT h " 2.38 1.61 -0.04 -1 .22 0.87 0.37 1.1 5 -0.20 
AU' 0.70 0. 19 -0.35 0.40 0.57 0.21 1.72 -0.07 
ALa • 8. 10 6.39 -0.57 -2.90 3.3 1 2.04 2.66 - 1.67 
ACe • 18.78 11 .68 -4.11 -6.13 7.51 3.83 5.68 -3.80 
APr • 2.62 1.65 0.24 -0.88 0.95 0.46 0.74 -0.47 
ANd ' 11 .45 5.90 \.3 1 -4.43 3.58 1.82 3.37 - 1.80 
ASm' 1.74 0.97 -0.05 - 1.49 0.59 0. 17 0.46 -0.41 
AEu • 0.41 0.23 -0.01 -0.38 0. 14 0.07 0.18 -0. 13 
AGd " 1.08 0.81 0.16 -1.49 0.34 0.09 0.6 1 -0.22 
ATb " 0.08 0. 10 -0.01 -0.25 0.04 -0 02 0.06 -0.06 
ADy • 0.54 0.69 0. 12 -1 .47 0.37 0. 19 0.39 -0.20 
AHo • 0.05 0. 14 0.07 -0.29 0.06 0.02 0.07 -0 02 
AEr • 0. 15 0.36 0.47 -0.89 0. 18 0.07 0. 10 -0.04 
ATm • 0.03 0.02 0.06 -0.15 0.0 1 0.0 1 0.01 -0 0 1 
AYb " -0.0 1 0.4 1 0.60 - 1.09 0.30 0.08 0.19 0.05 
ALu ' 0.02 0.07 0. 12 -0. 17 0.02 -0.0 1 0.01 0.03 
1 Dommant alteration mmera1 1dent1 fied by near mfrared-short wave mfrared (N1 R-SW1R) spectroscopy. 

' wt%: 1CP-OES 
' ppm: 1CP-MS Least altered sample used to fi t an approximate fractionation curve 

IOCPM-199 IOCPM-200 
ll l.pheng. ll l.pheng. 

1.2 1. 1 

- 15.01 -1 6.45 

0.35 -0.05 

0.69 0.0 1 

0.0 1 0.00 

0.35 -0 02 

-0.24 0. 18 

-0.54 0.04 

1.12 0.81 

-0. 13 -0.17 

0.0 1 0.02 

- 13.40 -15 .63 

0.60 -0.12 
1.40 0.72 

-0 01 -1.83 
5.26 -0.10 
1.72 -0.2 1 
0.19 3.84 
6.90 -1 0 08 
6.40 1.84 

-0.26 0. 15 
0.08 - 1.50 
94.86 31.90 

10809 265.97 
22.25 49.57 
0.09 -0.1 1 
-006 0.00 
-3 0 1 -1.90 
-0.59 -0.16 
0 00 0.00 
-6. 17 -8.49 
-2.00 -2 09 
-0.94 -0.42 
-3.5 1 -4.98 
-9.38 -9.97 
-0.83 -1.3 1 
-3.96 -5.87 
- 1.44 -1.89 

-036 -0.49 
-1 .3 1 -1.7 1 
-0.23 -0.29 
- 1.35 -1.78 
-0.26 -0.37 
-0.76 - 1.02 
-0. 14 -0.19 
-0.88 -1. 19 
-0. 15 -0.19 
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Table A2-3 (continued) Absolute mass change va lues calculated using the Maclean (1990) multiple 
precursor method, where mass change equals reconstituted values (LOt-free untreated data 
multiplied by Zr enrichment factors) minus the calculated precursor values. Additional steps 
described in text 
Sample ID IOCPM-202b IOCPM-206 IOCPM-207 IOCPM-208 IOCPM-209b II CPM-003 II C PM-004 

SWIRMin. ' MgChl Aspectral A spectral Kaolinite WX A spectral Phengite A spectral 
Strat. unit 2 4. 1 4.3 1.1 6. 1 3.2 3.3 

ASiO, · -6.68 93.48 2066.49 13.85 -3.33 -9.52 -0. 14 

AAI2 0 3 -1.79 -1 .63 -1.85 -0 .08 -1.83 -0.68 - 1.14 

AFe 20 3 2.88 40.73 603 1.43 0.13 1.50 0.96 8. 18 

AMno · 0.07 -0. 10 3.50 -0.05 -0 .03 0 00 -0.06 

AMgO . 7.59 -4.97 -0.2 1 -0.26 - 1.72 0.49 1.95 

ACaO. 2.43 -5.93 3. 12 -0.62 5.72 0.74 -1.31 

ANa 20 . -0.96 -4 .35 -2.07 -3.05 2.87 -0.06 -2.80 
AK 20 . 0.58 9 04 1.75 -3 .18 -1.54 -0.50 I 12 

ATi0 2 0. 18 0.07 0.54 -0 .19 0.63 0.0 1 0.05 

AP, O , 0.02 -0. 17 1.01 -0.0 1 0. 14 0 00 0.03 

ATOTAL.. 4.3 1 126. 18 8 103.71 6.52 2.39 -8.55 5.88 

AN i • 222.39 - 13.37 184.60 3.85 -24.53 -1.70 18.40 
A Co " 30. 15 85.30 3790.21 1.38 - 1.33 0.65 7. 19 
ASc • 8.5 1 -8.56 145.38 -208 0.23 0.30 -0.57 
AV " 98.06 28.45 56.32 1.38 133.61 -3.93 52.46 
ACu " 69.09 207.62 97 159.78 20.51 -19.66 2.72 1664.88 
APb ' 3.8 1 188.8 1 216384.75 21.54 -0.33 0.63 163.02 
AZn ' -6.71 68.36 18420.06 -1 9.8 1 -53.23 -2.95 1737.6 1 
AAs ' 41.20 262. 17 74202.33 57.35 -5.60 -4.6 1 337.25 

ASh ' 0.03 6. 16 3307.54 7.03 0.30 -0.20 123.73 
AL.i ' 26.78 -8.03 23.94 19.06 -5.20 3 .79 8.66 
ARb ' 22.23 90.28 364.21 -180 1 -77. 75 -32.25 -2.31 

ABa' 132839 7444. 16 92 1572. 18 3208. 17 -37162 -34030 1202.70 
ASr " 193.74 42.98 8497.74 285.68 15 1.97 20. 13 38.45 
ATI " 0. 18 19.2 1 463.99 -0.24 -0.27 000 4.06 
ATa ' 0. 10 0.06 1.48 -0.04 0.05 0.00 0.02 
ANb ' 0.97 1.80 9.22 -2.05 0.35 1.04 1.79 
AHf ' 1.00 -0.04 6.76 -0.27 0.38 -0.03 -0.20 

AZr " 0.00 0 00 000 0 00 0.00 000 0 00 
AY ' 1.26 - 12.85 20.03 -3.75 4.58 9.2 1 12.48 
ATh ' 2. 15 -1 .36 5.54 0.25 -0. 18 1.1 7 1.87 
All " 0.65 0. 12 10.81 -0.33 0.09 -0 .35 -0.04 
AL.a • 9. 17 -4.44 17.43 0.88 2.70 3.33 8.22 
ACe' 23.85 - 12.38 36.37 3.69 8. 10 5.85 23.07 
APr ' 3 09 - 1.0 1 3.87 0.21 1.03 1.2 1 2.34 
ANd ' 13.07 -0.02 12. 17 0.22 5.45 5.06 9.37 
ASm ' 2. 17 -1.98 12.4 1 -0 .63 1.22 1.1 0 2. 19 
AEu ' 0.54 -0.70 2.55 -0 .25 0.52 0.29 0.64 
AGd ' 1.44 -2.43 4.07 -0.75 1.1 6 1.1 6 2. 19 
ATb ' 0. 13 -0.39 1.22 -0 .13 0. 14 0 .26 0.46 
ADy' 0.59 -2. 12 3. 12 -0.69 1.02 1.72 2.47 
AHo" 0.04 -0.52 1. 10 -0.14 0. 17 0.35 0.59 
AEr ' 0.06 -1.50 4. 13 -0 .43 0.56 1. 16 1.60 
ATm ' -0.03 -0. 18 1.37 -0.06 0.09 0. 16 0.24 
AYb ' -0.03 - 1.34 7.40 -0 .55 0.70 1.25 1.96 
AL.u • 0.0 1 -0.20 1.39 -0.08 0. 11 0. 19 0.20 
1 Domtnant a lteratiOn mmeraltdentdied by near mfrared-short wave mfrared (N JR-SWJR) spectroscopy. 
• wt%: IC P-OES 

II CPM-006 

lll.pheng. 
3. 1 

-24.95 

-0.81 

0.20 

0.0 1 

0. 13 

0.99 

-0.43 

-0.50 

-0.04 

0.03 

-25.36 

253.03 
1.01 

-1 .53 
1.04 
6. 15 

-0.51 
16. 17 

5.43 
0.28 
1.70 

-58.55 

-483.74 
38.77 

0.28 
-0.04 

0.33 
-0.28 

0 00 
1.96 
0.47 

-0.21 

0. 11 
-1.78 
0. 12 

-0.33 
-0.29 
-0. 12 
-0. 14 
0.00 
0. 15 

0.05 
0.24 
0.04 
0.30 
0.04 

' ppm: IC P-MS Least a ltered sample used to fit an approximate fractionat ion curve 

llCPM-007 

TII.pheng. 
3.1 

-4.74 

-0.54 

0. 15 

-0.02 

0.66 

0.53 

-0.86 

0.01 

-0.04 

-0.03 

-4.89 

-1.12 
0.84 

-0.86 
3. 14 
4.89 

-0.29 
2.76 

1.99 
-0.22 

0.91 
6.65 

-138.80 
102.80 
0.02 
0.00 

-0.20 
-0.04 

0.00 
1. 13 
1.61 
0.09 
2.52 
7.04 
0.83 
2.76 
0.28 
0.02 
0.30 
0.07 
0.33 

0.05 
0.07 
0.00 
0.25 
0.02 
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Table A2-3 (continued) Absolute mass change values calculated using the Maclean (1990) multiple 
precursor method, where mass change equals reconstituted values (LOI-free untreated data 
multiplied by Zr enrichment factors) minus the calculated precursor values. Additional steps 
described in text 
Sample ID II CPM-008 IICPM-009 II CPM-010 II CPM-011 IICPM-012 II CPM-OIJ II CPM-014 II CPM-015 
SWIRMin. 1 lll.pheng. nl.musc. lll.pheng. FeMgChl MgChl FeMgChl Phengite ll l.pheng. 
Strat. unit 3.1 3.1 3. 1 2 2 2 4.4 4.4 

ASio,· - 14.03 3.77 -2 1.92 -7.41 -16.01 1.46 -8.77 -5.22 

AA!,OJ -0.65 -0.69 0.72 - 1.68 - 1.85 - 1.04 0.23 -0.95 

AFe ,0 3 0.33 -0.53 1.57 0.23 2.48 0. 16 0.97 1.56 

AMnO ' 0.00 -0.02 0.03 0.00 -0.0 1 0.02 0.64 0.38 
AMgO . 0.54 -0.06 1. 13 1.84 2.92 -0.28 2.61 0.45 
ACaO . 0.90 0.23 1.55 -1.29 0.65 2.59 5.41 -0.07 
ANa,O . - 1.1 7 0.47 0.15 -0.32 - 1.96 - 1.53 0.62 -1 .27 
AK,O . 0.36 -1.39 -2.74 0.33 1.58 1.64 -0.28 1.34 

ATiO, -0.04 -0.07 0.04 0.19 0.23 -0. 11 0.05 0.06 

AP, O , -002 -0.02 0 00 0.0 1 0.02 -0. 13 0.03 0.08 

A TOTAL. - 13.79 1.69 - 19.47 -8. 11 - 11.95 2.78 1.52 -3.65 

ANi ' -1.75 5.75 0.89 2.63 6.79 -55.80 0.82 -2.85 
ACo' 0.60 0.67 2.20 10.59 11 .58 -4.60 3.08 3.66 
ASc ' -0.90 -0.98 . 1.96 7.39 12.27 -8.06 1.52 -0.40 
AV ' 1.03 -0.93 10.43 71 .69 141.59 -61.97 8. 78 25.37 
ACu ' 2.2 1 23.30 3. 11 65.48 81.36 110.96 7.40 24.60 
APb ' - 1.19 4.35 1.64 3.93 0.22 -0.53 34.57 4.19 
AZn • 0.19 3 1.40 4.72 13.24 4.97 -5.73 21.60 48.66 

AAs ' 0. 13 8.57 4.99 2.27 3.37 5.15 4.49 1.79 
ASb ' -0.20 2.90 0.09 0.18 0.65 1. 84 -0.35 -0.30 
ALi ' - 1.78 - 1.47 -0.9 1 18.45 17.08 0. 14 3.50 -0.58 
ARb' -30. 11 -70.64 20.46 -24.0 1 85.46 20.36 2.32 25.91 
ABa' -261.53 -350.96 -588.57 - 149.51 -19.99 -285.45 - 171.28 -1 95.87 
ASr ' 128.37 128.42 157.96 186.34 130.33 140.33 345.52 47.97 
ATI ' 0.03 -0.37 -0.40 0.10 0.59 0.26 0.31 0.94 
ATa • 0.02 0.0 1 -0.19 0.02 0. 12 0.10 -0.03 -0.02 
ANb ' 0.08 -0.07 -3.26 0.76 1.05 2.64 -1 .26 -0.31 
AHf ' -0.21 -0.01 -1.88 -0.03 0.49 -0. 18 -0.17 -0.29 
AZr' 0.00 0.00 000 000 0.00 0 00 000 0.00 
AY ' 2.47 -0.80 3.18 0.64 6.73 -2.78 21.46 -0.21 
ATh • 1.03 0.60 1.56 -0.21 0.47 0.28 4.45 0.54 
AU " -0.05 0.43 - 1.00 0.23 0.43 0. 18 0.48 -0.25 
ALa' I 18 1.85 2.67 - 1.38 2.00 0. 19 14.25 1.93 
ACe • 4.7 1 1.2 1 9.93 0.24 8.16 -0.55 37.33 3.37 
APr • 0.43 0.15 0.95 0.03 1.1 2 -0. 14 4.4 1 0.69 
ANd • 1.31 0.09 3.36 0.04 5.82 -0.76 16.92 2.47 
ASm " -0.0 1 -0.34 0.49 0.14 1.45 -0.25 3.88 0.15 
AEu ' 0.00 -0.08 0.19 0.06 0.45 -0. 12 1.69 0.18 
AGd ' 0.19 -0.16 0.72 0.20 1.66 -0.32 4.67 0.29 
ATb ' 0.03 -0.05 0.10 0.06 0.24 -0.04 0.73 0.02 
ADy' 0.43 -0.24 0.63 0.34 1.82 -0.37 4.49 0.08 
AHo ' 0.06 -0.05 0.16 0.10 0.33 -0. 11 0.85 0.02 
AEr ' 0.3 1 -0.08 0.38 0.28 1.02 -0.30 2.84 0.12 
ATm • 0.06 0.00 0.02 0.05 0.19 -0.04 0.46 0.09 
AYb ' 0.27 -0.18 0. 19 0.19 0.87 -0.22 2.83 -0. 12 
ALu " 0.04 0.0 1 0.05 0.02 0.11 -0.02 0.42 -0.01 
1 Dommant alterallon mmeral 1dentlfied by near mfrared-shon wave mfrared (NIR-SWIR) spectroscopy. 
' wt%; ICP-OES 
' ppm: ICP-MS Least altered sample used to fit an approximate fractionation curve 

II CPM-016 IICPM-017 
Phengite Phengite 

4.3 4.3 

-2.75 -20.37 

-1.58 -0.78 

3.28 1.91 

0.14 0.08 

-0.58 3.43 

-2 .05 0.06 

-4.00 -3.00 

2.83 0.46 

0.02 -0.05 

-0.0 1 -0.04 

-4.71 -1 8.29 

2.09 -2.37 
6.71 0.89 
0.16 -2.49 

45 .53 1.85 
198.11 17.66 
362.60 12.36 
332 1.49 368.87 

31.40 3.80 
0.48 -0.14 
-0.43 3.75 

-22.66 66.22 
86.63 664.04 
-0.84 13.46 
2.06 0.79 
0.03 0.00 
0.70 -0.03 
0.08 -0.18 
0 00 0 00 
-3.4 1 6.39 
-0 06 2.14 
0.39 0.20 
- 1.63 2.2 1 
-2.71 7.28 
-0.40 0.72 
-2 .13 2.27 
-0.81 0.29 
-0.34 -0.15 
-0.81 0.34 
-0 09 0.10 
-0.42 1.02 
-0.10 0.24 
-0.12 0.85 
0.0 1 0.11 

-0.14 0.86 
-0.04 0.14 
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Table A2-3 (continued) Absolute mass change values calculated using the Maclean ( 1990) multiple 
precursor method, where mass change eq ua ls reconstituted values (LOI-free untreated data 
mult iplied by Z r enrichment factors) minus the calculated precursor values. Additional steps 
descr ibed in text. 
Sample ID II CPM-018 II CPM-01 9 II CPM-020 II CPM-021 II CPM-022 II CPM-024 IICPM-025 llCPM-026 
SWJRMin. ' Muscovite lll.musc. Phengite Phengite Phengite FeChl FeChl Aspectral 
Strat. unit 4.2 3.2 3.1 3.1 3.1 4.5 4.4 4.4 

ASiO,· -1.72 -7.66 -7.79 3.03 -1 2.03 -6.60 -6.75 -8.03 

AAI20 3 -0.96 -0.68 -0.60 -0.57 -0.63 -0.23 -0.76 -0.87 

AFe ,O, 8.07 6.99 1.13 0.06 1.1 9 3.53 0.79 -1.28 

AMnO' 0.38 -006 0.0 1 -0.03 0.07 0. 13 0.0 1 -0.03 
AMgO . - 1.08 -0.06 0.09 -0.48 0.96 0.88 -0.54 -0.83 
ACaO. -7.49 -0.90 -0.64 -0.84 -0.9 1 -0.59 0.36 0.10 

ANa,o · -4.44 -3.3 1 - 1.52 -3.18 -2.99 -2.17 0.09 -0.46 
AK 20 . 2.40 0.59 2.82 6.55 4.23 1.22 0.85 2.69 

ATiO, -0 OJ -0.03 -0.03 -004 0.00 0.04 0.01 0.00 

&P, O , -0. 16 -003 -0 OJ 0.0 1 -0.0 1 -0.01 000 -0.02 
&TOTAL . -4.99 -5. 15 -6.55 4.5 1 - 10.12 -3.80 -5.95 -8.73 

ANi • -36. 19 -1.6 1 2.49 -0.99 2. 13 6. 17 - 1.99 -2.54 
ACo ' 2.79 3.23 1.46 1.39 2.35 0.55 -2.22 -2.17 
ASc • 1.14 - 1.32 -1.14 -0.40 0.35 2.05 0. 19 -0.44 
AV • -79. 14 0.56 2.02 1.32 18.55 0.22 -14.61 -6.52 
&Cu • 780.97 67.02 15.69 33.24 33. 12 56.08 - 1.42 0.00 
APb • 19.44 -0.49 154. 12 413.18 15.79 35.93 -1.74 -3.88 
AZn ' 193.89 -8.60 263.13 463.16 563.09 183.11 -45.34 -26.38 
AAs • 1.30 23 .38 2 1.96 47.22 606 10.75 -5.57 -1.22 
ASb' 0.3 1 4.40 0.96 0.82 -0. 12 -0.32 -0.33 -0.10 
ALi • -9.92 -0.92 -1 .50 - 1.40 3.29 7.73 1.9 1 -0.71 
ARb ' 10.64 -43.59 189.86 151.95 3 1.94 240.22 44.82 42.68 
ABa ' 200.30 -58.7 1 747.04 1769.58 2265.54 - 19.59 243. 11 518.86 
ASr ' 16.37 -1.57 6.34 9.80 30.79 2504 7.97 13.09 
ATI • 1.4 1 0.33 2.29 2.54 0.84 0.27 0.17 0.24 
ATa • -0.04 0.00 -0.02 0.00 -0.0 1 -003 0.03 0.02 
ANb ' -0.32 -0.04 -0.13 -0.18 -0.05 -0.65 -0.04 -0.06 
AHf ' -0.23 -0.50 -0.25 -0.37 -0.22 -0.54 0.28 0.15 
&Zr ' 0.00 000 0 00 000 000 0.00 0.00 0.00 
&Y ' -2.97 -2.62 -5.36 -5.45 0.48 6.96 1.87 -5.56 
ATh • -0.64 -0.10 - 1.28 - 1.0 1 0.37 -0.15 -0.28 - 1.14 
AU ' -0.04 -0. 11 -0.44 -0.30 -006 -0.57 -0.36 -0.02 
ALa • -1.99 -1.29 -3.6 1 -3 .41 -0.3 1 7.07 -1.83 -3.85 
ACe • -5.20 -2.19 -7.20 -7.64 0.74 12.96 -3.27 -5.38 
APr ' -0.68 -0.23 -0.96 -0.77 0.08 1.38 -0.28 -0.96 
ANd ' -3.04 -1.77 -4.48 -3.98 -0.38 4.63 -0.10 -3.89 
ASm ' -0.69 -0.78 -1 .48 - 1.19 -0.33 0.44 1.29 -0.32 
AEu • -0. 16 -0.32 -0.29 -0.36 -0.22 0.06 0.41 -0. 16 
AGd ' -0.53 -0.81 - 1.28 -1.1 7 -0.39 0.73 0.49 -0.93 
ATb • -0.09 -0.09 -0.19 -0.20 -0.07 0.10 0.12 -0.11 
ADy • -0.46 -0.48 -1.1 5 - 1. 10 -0.05 0.99 0.6 1 -0.92 
AHo ' -009 -0.07 -0.2 1 -0.20 0.04 0.19 0.14 -0.19 
AEr ' -0. 18 -0. 11 -0.64 -0.56 0.25 0.60 0.33 -0.53 
&Tm • 0.00 0.00 -0.09 -006 0.09 0.1 0 0.06 -0.06 
AYb ' -0. 10 -0. 11 -0.53 -0.60 0.36 0.84 0.41 -0.52 
ALu • -0.04 -0.01 -0 07 -0.09 0.06 0.09 0.09 -0.10 
1 Dommant alteration mmeral1dent1tied by near mfrared-shon wave mfrared (N IR-SWJR) spectroscopy. 
. wt%: ICP-OES 
' ppm: ICP-MS Least altered sample used to fi t an approximate fractionation curve 

II CPM-027 IICPM-028 
Ankeri te lll.pheng. 

4.3 4.3 

-9.92 -14.51 

-0.72 -0.90 

2.76 1.85 

0.05 0.09 

-0.06 0.52 

2.47 I 18 

-0.89 - 1.88 

2.36 2 06 

0.01 0 00 

0. 15 -0.02 

-3.78 -11.6 1 

-1.73 -2.78 
11.47 0.36 
-0.42 -0.81 
-4.05 -6.61 
86.92 2.54 
31.84 -3.36 
0.0 1 5.05 
0.75 -5.18 
0.03 -0.22 
0.34 2. 10 
16.04 77.46 

2146.46 350.29 
57.33 29.54 
0.30 0.43 
0.06 0.01 

-0.04 0.10 
0.37 -0. 15 
0.00 0.00 

28.77 11.51 
2.36 1.55 
1.06 -0. 16 
7.36 2.99 
17.12 9.10 
2.46 1.16 
12.83 6.95 
7.80 4.39 
1.8 1 0.95 
5.38 206 
1.05 0.53 
5.74 2.65 
1.09 0.51 
3 09 1.44 
0.55 0.22 
4.00 1.65 
0.67 0.22 
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Table A2-3 (continued) Absolute mass change values calculated using the Maclean (1990) multiple 
precursor method, where mass change equals reconstituted values (LOI-free untreated data 
multiplied by Zr enrichment factors) minus the calculated precu rsor values. Additional steps 
described in text. 
Sample ID IICPM-029 II CPM-030 II CPM-031 IICPM-032 IICPM-033 IICPM-034 II CPM-035 II CPM-037 
SWIRMin. 1 NULL A spectral lll.pheng. FeMgChl NU LL lll.musc. Muscovite ll l. musc. 
Strat. unit 4.2 4.3 4.3 4.3 3.3 3.3 3.3 3.2 

ASi02 2.62 -1 1.06 -9.67 -15.24 -21.19 -21 .69 -1 9.60 -28.71 

AAI20 > -0.74 -0.5 1 -0.90 -1.37 -1.77 -1.27 -1 48 -1 40 

Afe 20 > 0.05 0.78 0.06 0.92 0.78 0.20 3.42 3. 10 

AM nO . 0.03 0.05 0.02 0.0 1 -0.07 0.08 -006 -0.09 

AMgO . -0.26 048 128 3.15 -3. 19 1.09 -0 .90 -0.99 

i\CaO. 0.41 -003 -0.34 1.36 -4.44 -1.1 1 -1 .69 -1.92 

i\Na 20 . 0.59 -0.17 -0.27 1.5 1 -3. 16 -3.64 -3.73 -3.79 

i\ K20 . 0.79 1.50 -0. 15 -1 .74 1.80 0.67 1.21 1.66 

i\Ti0 2 -0.01 0.02 0.11 0 .10 0.20 0.07 0.09 0.07 

i\P20 , -0.0 1 -0.02 000 0.05 -0.20 0.01 0 12 -0.07 

i\TOTAL . 3.46 -8.96 -9.87 - 11 .24 -31.23 -24.59 -22.5 1 -32. 14 

i\Ni ' - 1.63 - 1.13 8.71 25.27 - 15.6 1 -5.62 -3.87 1.57 

i\Co • - 1.07 -0.97 0.82 14.6 1 4.51 1.60 347 5.55 
i\Sc • 0.01 0.81 0 23 5.58 3.57 0.06 -0,43 -0.49 
i\V • -5.85 0.66 -3.76 85.93 -58.45 32. 14 36.05 -8.38 

i\Cu • 8.35 0.26 1.03 23.76 34.99 0.52 1457.75 1168.65 
i\Pb " -4.51 -4.58 -0.22 2.78 24.13 8. 15 434.62 19.45 
i\Zn • 6.02 -648 -9.67 16.85 32. 17 80.94 1745.52 113.20 

AAs ' -4.67 -3.60 -3.68 9 .81 4. 19 2.52 29.60 12.96 

ASb ' -0.19 -0.38 -0.3 1 0 .09 0.50 0.43 1.39 0.38 

ALi ' 0.36 1.85 2.69 10.42 -5 .6 1 5.78 -1.49 -2.46 
ARb ' -4.94 -4.23 143.49 -29.14 5.79 174.34 84.99 298.6 1 

i\ Ba • 1135.39 6 17.7 1 -49.46 3494 08 -954 1 -11 7.39 433. 18 -25337 
ASr ' 37.20 21 .09 14.24 405.71 -3.56 6.32 0.60 -9. 12 

ATI ' -0.05 -006 0.22 -0.19 3.35 2.4 1 3.88 1.13 
ATa • 0.00 -0.03 0.02 0 .00 0.01 0.00 0.01 0.04 

ANb ' -0.2 1 -0.70 0.00 -0 .88 0. 14 -0.37 0.10 0.0 1 
AHf ' -0.32 -0.45 0.45 0 .17 0.05 0.06 0.20 0. 11 
AZr • 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 
A y • -0.95 -2.18 7.2 1 4.76 - 1143 4.62 -1.32 -8.96 
ATh ' -0.06 -1.28 0.73 3 .23 -0.92 0.95 -0.67 -1.22 
AU ' -0.26 -0.30 -0 06 0.94 0.67 0.88 0.96 -0.99 

ALa ' - 1.87 -2.14 3.94 9 .92 -5.08 2.88 2.22 0.47 

ACe ' -3.25 -3.59 9.16 34.15 -7.53 8.62 3.08 14.30 
APr ' -0.40 -0.58 1.07 3 .65 -137 0.83 0.31 0.54 
ANd' - 1.26 -2.05 5.66 19.46 -5 .91 4.67 2. 19 2.53 
ASm • 1.03 0.33 4.22 7.84 -0.88 3 .37 1.86 2.51 
AEu • 0.23 0.0 1 1.02 1.96 -0 .23 0.95 0.34 0. 10 
AGd ' 0.01 -0.46 2.23 2.90 -1 .55 1.48 0.26 -0.07 
ATb ' 0.02 -0.01 0.40 0.40 -0.23 0.34 0.08 -0.07 
ADy' -0.12 -0.34 1.70 145 - 1.62 1.54 0.02 -1.03 

AHo ' -0.05 -0.07 0.29 0.14 -0.37 0.26 -0 03 -0.27 
AEr ' -0.23 -0.30 0.74 0. 19 - 1. 12 0.61 -0.30 -0.89 
ATm ' -002 -002 0.09 0.03 -0. 17 0.09 -0.01 -0.07 
AYb ' -0.20 -0.22 0.78 -0 01 - 1.02 0.60 -0.2 1 - 1.00 
ALu • -0.03 -0 06 0.11 -0.0 1 -0. 17 0.09 -0 02 -0. 15 

1 Dommant alteratiOn mmeral1dent1fied by near 1nfrared-short wave mfrared (NIR-SWIR) spectroscopy . 
• wt%: ICP-OES 
' ppm: ICP-MS Least altered sample used to fi t an approximate fractionation curve 

IICPM-038 IICPM-039 
FeMgChl A spectral 

3.2 2 

-9.28 -19. 12 

- 1.81 - 1.46 

0. 13 1.09 

0.03 -0.05 

1.89 1.58 

0.6 1 -139 

1.35 -2.33 

- 1.95 0.29 

0.08 0.05 

-0.01 -0.05 

-8.96 -21.38 

-8. 18 31 .34 

-1 .32 14.92 
23 1 6. 19 

49.88 79.88 
-8.66 27.08 
0.03 0.70 
6.43 20.85 

-5.53 6.97 

0.12 0.55 
10.84 9. 13 

-83.06 280.68 

-7.88 228.91 
344.65 44. 14 

-0.35 0.65 
0.03 0.01 

-0.26 -0.33 
0.33 0.46 
000 000 

-0.52 -1.58 
2.35 -0.23 
0.80 -0.38 
6.90 -0. 14 

23.58 0.23 
2.67 -0. 18 
13. 11 -04 8 
5.63 1.10 
1.53 0.38 
2.06 0.34 
0.22 0.08 
0.57 0.28 

0.0 1 0.01 
-0. 12 -0.09 
0.02 -0.02 

-0.28 -0. 11 
-006 000 

248 



Table A2-3 (cont inued) Absolute mass change values calculated using the Maclean (1990) multiple 
precursor method, where mass cha nge equa ls reconstituted values (LOI-free untreated data 
multiplied by Zr enr ichment factors) minus the calculated precursor values. Additional steps 
descr ibed in text. 
Sample ID II C PM-040 II C PM-041 II CPM-042 II CPM-04~ I IC PM-045 II C PM-046 II C PM-047 II C PM-048 

SWIRMin. ' lll.pheng. lll.pheng. Muscovite ll l.pheng. NULL Muscovite lll.pheng. lll.pheng. 
Strat. unit 2 2 3.3 3.2 3.2 3.2 3.2 3.2 

&Sio,· - 13.93 -1 2.77 -9.25 -5.76 -8. 15 -19.06 -15.24 -1 4.82 

I\A I20 , -0.36 -0.37 -1 .24 -0.64 -0.61 - 1.61 -0.65 -0.74 

&Fe 20 3 0.95 0.28 2.43 0.56 0.65 14.86 0.86 0.71 

&Mno · -0.03 0.00 -0.04 0.30 0.06 -0.06 0.0 1 0.0 1 
1\MgO. 1.22 0.74 0.34 0.89 0.99 -1.47 0.6 1 0.15 
&CaO. 0. 19 1.32 - 1.56 -0. 13 -0.08 -1.98 1.42 0.66 
&Na, o · -0.74 -0.30 -3.7 1 -0.34 - 11 0 -3.88 -0.06 -0.65 
&K 20 . - 1.1 6 - 1.60 1.26 -0.77 -0.38 1.75 -0.60 -0.0 1 

&Ti0 2 -0.06 -0.07 0.07 -0.02 0.00 -0. 12 000 -0.0 1 

&P20 , 0.02 -0.02 0.0 1 -0.03 -0.02 -0.04 -0.03 -0.04 
&TOTAL . - 13.90 -12.79 -11.69 -5.94 -8.63 - 11.62 - 13.69 - 14.76 

1\Ni ' -0.8 1 -0.80 0.08 -1.50 118 -9.89 - 1.74 -2.11 
&Co' 1.53 1.56 5.40 1.26 1.78 -2.80 0.45 -0.10 
1\Sc ' -0.85 -0.80 -0.74 -1.26 -0.39 -8.07 -0.89 -1.28 
1\V ' 5.74 6.20 2205 3.52 6.28 -28. 19 -3.28 -2.99 
1\Cu • 26.30 8.5 1 229.49 12.83 6.08 7193.78 3.57 -2.00 
1\Pb ' -3 .93 7.0 1 8.23 3 1.08 6.43 862.04 2. 15 0.18 
1\Zn ' 11 .24 18.40 14.87 39. 13 18.89 873 17.68 139.83 104.71 
&As • -0.09 1.0 1 34.86 8.35 17.25 386.02 4.04 3.83 
&Sb ' -0.28 -0.25 0.96 0.08 0.42 10.59 1.45 1.59 
1\Li . 4.27 5.04 - 1.95 2.41 3.83 -3. 58 0.64 -0.69 
&Rb ' 99.86 82.05 26 13.3 1 11 32.2 1 7069.46 1769.63 127.52 71.09 
1\Ba ' 294.9 1 -366.95 - 15.47 572.54 987.58 9483.75 1087.29 337.39 
1\Sr ' 105.99 114.74 -6.63 27.62 60.55 6.92 65 . 18 46.25 
1\TI ' 0.28 0.26 11 .53 1.1 5 4.26 4.20 0.85 0.72 
1\Ta ' -0.0 1 0.00 0.0 1 0.01 0.01 0.04 0.0 1 0.00 
1\Nb ' - 1.1 5 -1.39 -0. 17 -0.70 -0.79 0.44 -0.49 -0.4 1 
1\Hf ' -0.39 -0.20 0.03 -0.38 -0.40 0.13 -0. 14 -0.4 1 
1\Zr • 0.00 0 00 0 00 000 0.00 000 000 0.00 
&Y ' 6.06 7.53 0.40 2. 18 3.53 -8.91 6.97 1.84 
1\Th ' 1.62 2.67 0.54 1.45 1.39 - 1 16 1.23 -0.06 
&U ' -0.45 0.24 0.76 0.02 0.02 0.56 -0.27 -0.46 
&La • 2.64 6.85 2.55 2.05 1.67 -3.85 0.63 - Ill 
1\Cc • 6. 19 11.65 5.06 6.27 5.7 1 -8.72 -0.66 -3.04 
1\Pr • 0.86 1.53 0.57 0.50 0.45 - 1. 15 0.36 -0.30 
1\Nd' 3.76 7.46 3.72 2.65 2.23 -5.46 1.45 - 1.67 
1\Sm' 3. 11 3.70 2.35 2.22 2.65 - 1.07 0. 14 -0.6 1 
1\Eu • 0.74 0.81 0.54 0.46 0.59 -0.37 0.09 -0.12 
&Gd • 1.48 2.03 0.86 0.71 1.04 -1.63 0.50 -0.34 
1\Tb ' 0.30 0.36 0.21 0.17 0. 24 -0. 26 0. 10 -0 03 
1\Dy • 1.60 1.74 0.61 0.63 0.93 -1.75 0.87 -0.06 
&Ho ' 0.29 0.31 0. 11 0.07 0.15 -0.37 0.20 0.01 
1\Er ' 0.75 0.88 0. 17 0. 17 0.25 -1.00 0.64 0.12 
1\Tm ' 0. 15 0. 17 0.03 0.08 0.05 -0. 11 0. 10 0.00 
1\Yb ' 0.8 1 0.94 0.20 0. 10 0.18 - 1.03 0.8 1 0.08 
1\Lu " 0. 14 0.2 1 0.05 0.02 0.05 -0. 15 0. 12 0.00 
1 Dommant alteratiOn mmeral1den11fied by near mfrared-short wave mfrared (N IR-SWIR) spectroscopy. 
• wt%: ICP-OES 

' ppm: ICP-MS Least al tered sample used to fi t an approx imate fractionation curve 

II C PM-050 

lll.pheng. 
3.1 

-1 3.90 

-0.89 

0.42 

0 00 

0.19 

1.06 

-1 .50 

0.76 

-0.04 

-0.02 

-13.92 

-2.78 
0.40 

-2.67 
-2.40 
-2.25 
1.32 
9.4 1 
5.95 
2.15 

-0.90 
41.75 

-301.02 
33.55 
0.08 
0.00 

-0.36 
-0.37 
0 00 
8.38 
1.5 1 

-0.20 
1.36 
0.9 1 
0.67 
2.57 
0.33 
0.10 
0.66 
0. 15 
1.2 1 
0.28 
0.87 
0.11 
0.94 
0.14 
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Table A2-3 (continued) Absolute mass change values calculated using the Maclean ( 1990) multiple 
precursor method, where mass change eq uals reconstitu ted va lues (LO t-free untreated data 
multiplied by Zr enrichment factors) min us the ca lculated precursor values. Additional steps 
described in text 
Sample ID IJ CPM-051 I ICPM-052 JI C PM-053 JJC PM-054 II CPM-055 IICPM-056 IICPM-057 II CPM-058 

SWIRMin.' lll.pheng. lll.pheng. A spectral A spectral MgChl Phengite Phengite lll. pheng. 
Strat. unit 3. 1 3.1 3. 1 2 2 4.3 4.3 4.3 

ASiO,- -20.0 1 -10.65 7.29 -9.24 4.77 -1 2.49 - 19.77 - 10.25 

AA I20 3 -0.64 -0.45 -0.65 -1.6 1 -0.68 -0.6 1 -0.87 -0.80 

AFe 20 , 0.28 1. 13 0.74 0.24 -1.80 1.57 7.95 2. 12 

AMnO " 0.0 1 0.05 -0.0 1 -0.0 1 0.03 0.09 0. 11 -0.03 
AMgO . 0.29 0.68 0.36 2.54 -2.35 1.65 0.82 1.25 
ACaO . 1.05 3.3 1 1.31 -1.66 5.77 -0.81 -0.64 - 1. 12 

ANa 20. 0. 10 -1.26 3.23 - 1.02 0.08 -1.11 -3.41 -3.42 
AK 20 . -0.92 -0.27 -3.43 0.62 0. 15 - 1.26 0.88 0.70 

ATi0 2 -0.04 -0.0 1 -0.03 0.23 -0.18 0.10 0.02 -0.01 

AP20 , -0.0 1 0.03 0.01 0.08 -0 06 0.06 000 0.01 

ATOTAL . -1 9.89 -7.44 8.81 -9.85 5.73 - 12.81 -14.92 -11.54 

ANi ' -1.87 -0.89 -1.1 5 -13.46 -60.74 3.58 -2.72 -2.30 
ACo ' 1.1 6 1.52 1.86 6.28 -1 8.40 0.89 0.81 0.71 
ASc' -1 .30 -0.72 -1 .49 1.83 -9.66 1.07 -0.10 -1 .29 
AV ' 0.97 4.08 0.80 51.71 -124.56 1.89 -7.3 1 -2.41 

ACu ' - 1.39 0.80 10.54 62. 19 56.55 203.59 28.99 593. 13 
APb ' 1.49 1.00 3.74 -0.96 -0.79 9. 14 29.22 14.95 
AZn ' 7.69 12.61 34. 13 14.28 -5.69 14.36 77.07 788.01 
AAs • 2.32 0. 14 1.66 3.77 17.62 6. 11 38.70 16.25 
ASb • 1.1 7 0.89 0.39 -0.06 0.00 -0. 13 0.49 0.08 

ALi ' 0.79 12. 15 3.35 7.40 - 10.02 1.65 0.31 -0.27 
ARb • 228.77 88. 14 -73 . 19 205.76 20.94 -39.35 304.77 21.80 
ABa' -459.40 -454.8 1 -460. 13 -72.65 -68.21 -432. 10 46 1.68 321.09 
ASr ' 42.80 48.05 6 1.93 186.89 221.53 10.01 -5.89 -6. 15 

ATI ' 0.01 -0. 12 -0.68 0.20 -0.08 -0.05 2. 15 0.47 
ATa ' -0.0 1 -0.02 0.03 0.04 -0.0 1 -0 02 0.02 0.01 
ANb ' -0.75 - 1.07 -0.77 0.37 -0.47 -0.50 -0.17 -0.29 
AHf ' -0.2 1 -0.50 -0.25 0.18 -0.4 1 -0.34 0.22 -0. 19 
AZr ' 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 
AY ' 0.45 11.85 7.74 0.72 - 1.77 -4.58 5.02 -3.86 
ATh " -0.09 2. 10 1.79 -0.0 1 -0.24 -2.08 0.89 -0.41 
AU ' -0.28 -0.38 0.46 0. 18 -0.02 -0.49 0.46 -0.08 
ALa' - 1.46 4.53 2.60 -0.30 -0.56 -4.28 4. 11 -2. 11 
ACe • 1.39 5.69 4.42 0.96 -2.63 -8. 19 8.57 -3.40 
APr ' -0.36 1.47 0.55 0.19 -0.46 -1.09 1.23 -0.40 
ANd • - 1.62 5.52 1.84 1. 19 -2.22 -4.90 4.81 -206 
ASm • -0.73 0.94 0 00 0.36 -0.65 - 1.52 0.73 -0.92 
AEu ' -0. 14 0.31 0.01 0.08 -0.23 -0.40 0.06 -0. 18 
AGd ' -0.41 1.27 0.26 0.02 -0.63 -1 .32 0.74 -0.77 
ATb ' -0.06 0.22 0.08 0.03 -0.09 -0.22 0.15 -0. 13 
ADy' -0.37 1.70 0.68 0.16 -0.46 -1.21 0.96 -0.69 
AHo' -0.08 0.35 0. 17 0.03 -0. 10 -0.23 0 22 -0. 15 
AEr ' -0. 13 1.09 0.66 0.02 -0.17 -0.62 0 77 -0.35 
ATm' -0.05 0.20 0. 11 -0.03 0.00 -0. 11 0. 10 -0.05 
AYb ' -0. 17 1.24 0.83 0.06 -0.09 -0.52 0.87 -0.44 
ALu " -0.02 0. 19 0. 16 0.00 -0.02 -0 09 0. 11 -0.08 
1 Dominant alteration mineral identified by near infrared-short wave infrared (NI R-SWIR) spectroscopy. 
' wt%; ICP-OES 

' ppm: ICP-MS Least altered sample used to fit an approximate fractionation curve 

I IC PM-059 II C PM-060 

Ill.pheng. Muscovite 
4.3 4.3 

- 18.80 - 13.80 

- 1.02 -0.67 

5.48 3.34 

-0.06 -0.05 

1.31 0.57 

-1.35 - 1.03 

-35 1 -331 

0.85 0. 12 

-0.01 0.01 

0.00 0.02 

-17. 11 -14.80 

-3.61 -1.83 
0.00 2 03 

- 1.80 -0. 18 
-6.63 -0.34 

1324.28 62.88 
5.26 -1.69 

188.43 -20.63 
11.1 0 I 1.34 
0.03 1.27 

-1.65 -0. 7 1 
155.93 3.03 
314.72 543.39 
- 10. 29 -9.90 

0.66 0.04 
0.04 -0.01 
0.07 -0.54 
0.04 -0.26 
0 00 0 00 

-4.42 -6.65 
-0.75 -1.36 
-0. 16 -0.25 
-20 1 -5 06 
-5.03 -10.06 
-0.57 -1.21 
-2.98 -5.48 
-1.1 2 - 1.64 
-0.40 -0.46 
-1.03 - 1.52 
-0. 18 -0.23 
-0.96 - 1.22 
-0. 18 -0.23 
-0.46 -0.58 
-0.06 -0.09 
-0.57 -0.60 
-0 09 -0. 10 
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Table A2-3 (cont in ued) Absolute mass change va lues calculated using the Maclean (1990) multiple 
precursor method, where mass change eq uals reconstituted values (LOI-free untreated data 
multiplied by Zr enrichment factors) minus the calculated precursor values. Additional steps 
described in text 
Sample ID II CPM-062 II CPM-06J IICPM-065 II C PM-066 IICPM-067 II CPM-078 IICPM-080 II CPM-08-1 

SWIRMin. 1 Muscovite FeMgChl FeMgChl MgCh l A spectral lll. musc. ll l. pheng. FeChl 
Strat. unit 4.3 2 2 2 2 4.2 3.3 2 

ASiO,- 5.43 - 12.25 -30.38 -0.43 -5.53 - 1.67 -7.86 - 11.77 

AA J, O , -0.88 -1 .02 -1 .35 -1 .27 -1.47 -0.83 -I .5 I -0.85 

AFe , o , I 1.0 1 3.2 1 15.32 0.35 0.08 0.47 0.71 -0.01 

AMno · -0. 14 -001 0.08 0. 19 0.02 0.20 0.08 0.01 

AMgO . -7.6 1 -1.84 2.53 6. 10 2.02 -0.25 0.9 1 -0.20 

ACaO - -8.8 1 -8. 18 -6.84 0.29 - 1.29 0.97 0.5 1 5.83 

ANa 20 ' -4.73 -3.74 -478 -2.46 -0.88 -2.72 -I .46 -0 . 12 

AK 20 . 4.02 1.2 I -0 06 -0.99 -0.17 4.53 0.40 -3. 17 

ATi0 2 -0. 12 -0.08 -0.05 -0 03 0.03 -0 OJ 0.09 -003 

AP, O , -0.23 -0. 12 0. 12 -0.02 0.16 0.03 0.08 0.00 

.<\TOTAL. -2.08 -22.83 -25.40 1.74 -7.03 0.73 -8.04 -10.30 

ANi ' -60.89 -60.94 12. 13 205.09 75.43 -2. I I -5.66 -2.49 

ACo ' -1 0.82 -I 2.55 -8.72 9. II 5.24 1.50 4.48 0.41 
ASc ' -5.48 -I 1.29 -4.59 3.97 2.03 -0.54 1.37 - 1.39 
AV ' -70.35 -58.98 -22. 13 - 18.61 20.58 -4.00 45.67 0.79 

ACu ' 778. 14 108.67 3 I 2.45 -24.75 61.33 86.70 -5.95 6.45 

APb ' 26.83 -308 2.97 -3.57 -2.37 17 02 4.95 6.49 
AZn ' 43.03 -20.64 60.46 78.79 13.11 2978.23 86.07 23.33 
AAs ' 43.9 1 -9.78 9.84 - 10. 10 -5.76 4.09 -5.92 5.26 
ASb ' 1.0 1 -0.04 -006 -0.02 0.14 0.29 -0.08 0.05 

ALi ' - I 7. 17 - 12.71 -5 .39 1.81 -0.75 1.59 3.89 0.06 
ARb ' 432.53 43.78 -5.29 43.60 127.28 835. 10 98.44 66.42 

ABa ' 69. 11 662.35 - 150.31 - 178.2 1 24.70 5 11.46 -439.36 -545.22 
ASr ' - 13. 15 -6.58 -7.68 79.74 170.15 17.42 15.53 136.28 
ATI ' 3.63 0. 1 I -0 01 -0.07 0.25 1.05 0.09 -0.38 

ATa ' -002 -003 0.01 0.0 1 0.01 -0.03 0.04 0.01 
ANb ' -0.44 -0.44 0.25 0. 14 0.20 0.00 0.04 -0. 19 
AHf ' -0.26 -0.29 -0 08 0.05 -0.11 0. II 0.06 -0. 13 
AZr ' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
AY ' - 14.40 -5.84 -3 .87 -1.86 -0. 13 10.5 1 8.04 10.56 
ATh ' -1.3 1 -0.44 0.23 0.06 -0.05 1.31 0.5 1 2.22 
AU ' -003 0.46 0.27 0. 10 0.35 0. 16 -0.04 0. 13 
ALa' -5.77 -2.84 - 1.87 1.52 1.18 208 1.87 5.00 
ACe ' - 13.25 -6.34 -3 .58 2.44 3.0 1 3.92 -0. 14 12.25 

APr ' - 1.8 1 -0.88 -0.31 0.25 0.36 0.96 0.71 1.24 
ANd ' -8.26 -3.86 -I .2 I 0.82 1.73 4.30 308 4.49 
ASm ' -2.24 -1.07 -0.47 0.05 0. 11 0.94 0.57 0.88 
AEu ' -0.8 1 -0.34 -0.52 -0.04 0.05 0.21 0.23 0.28 
AGd ' -2.55 -1.05 -0.43 -0.03 0.17 1.05 0.93 1.21 
ATb ' -0.42 -0. 18 -0. 14 -003 0.01 0.21 0. 15 0.22 
ADy ' -2.62 -0.99 -0.76 -0. 15 -0.03 1.47 1. 17 1.55 
AHo ' -0.54 -0. 19 -0. 17 -0.08 -0.0 1 0.38 0.25 0.35 
AEr ' - 1.51 -0.56 -0.40 -0.27 -0.14 1.16 0.82 1.08 
ATm ' -0.23 -0.05 -005 -0.04 -0.03 0. 18 0. 13 0. 14 
AYb ' - I .45 -0.42 -0.3 I -0.22 -0.11 1.28 0.83 1.05 
ALu ' -0.22 -0.07 -0.05 -0.04 -003 0. 19 0. 14 0. 16 
1 Dommant alterat iOn mmeral tdentdied by near mfrared-short wave 1nfrared (NI R-SWJ R) spectroscopy. 
' wt%: IC P-OES 

' ppm: ICP-MS Least a lte red sample used to fit an approximate fractionation curve 

II C PM-087 II CPM-088 

JJI .pheng. FeMgChl 
4.3 4.3 

15.74 - 16.7 1 

-0.72 -0.67 

-0.42 0.50 

0.01 0.08 

-0.26 2. 10 

1.02 -0.78 

-1.45 -1.32 

1.52 1.75 

0.0 1 0.0 1 

0.03 0.04 

15.51 - 15.00 

-I .24 -1.82 
0.06 0.96 

-0.23 -0. 18 
1.54 1.00 

227. 15 52.94 
-1 .68 -1.83 

-2 1.1 3 91.26 
-4.58 -4.28 
-0.12 -0.23 

0.03 4 03 
223.91 33.80 

13 12.73 631.74 
14.87 34.76 

0.36 -0 03 

-0.01 -0.01 
-0.28 -0.39 
-0.34 -0.39 
000 000 
6.52 -5. 16 
0.86 -1.89 

-0.36 -0.69 
-0. 17 -3.04 

1. 12 -5 .86 

0.30 -0.79 
0.73 -3.81 
0.02 -1 .32 
0. II -0.36 

0.33 -1.22 

0.08 -0.20 
0.90 -1. 15 
0. 19 -0.21 

0.62 -0.58 

0.08 -0. 10 

0.62 -0.69 

0.09 -0. 12 
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Table A2-3 (cont inued) Absolute mass change values calcu lated using the Maclean (1990) multiple 
precurso r method, where mass cha nge equals reconstituted values (LOI-free untreated data 
mult iplied by Zr enrichment factors) minus the calculated precu rsor values. Additional steps 
described in text 
Sample 10 II CPM-089 II C PM-090 II CPM-09 1 II C PM-095 II CPM-097 II CPM-099 II CPM-101 II CPM-102 

SWIRMin. ' lll.pheng. lll.pheng. FeMgChl A spectral MgChl Jll .pheng. FeMgChl ll l. pheng. 
Strat. unit 4.2 3.2 3.1 2 6.1 4.2 4.2 4.4 

ASiO,· -8.92 -14.09 -12.15 -0.60 0.45 -25.87 -1 1.11 -13.32 

AAI20 3 - 1.25 -1 .24 -1.28 - 1. 15 -1 .60 -0.72 - 1.32 -1. 15 

AFe,o , 0.4 1 0.29 0.62 -0.80 7. 11 0.07 0.49 0.60 

AMno · 0.06 0.02 0.08 -0.03 0.16 -0.05 0.08 0.08 
AMgO. 1.02 0.89 1.68 -0.54 23.74 0.68 1.1 3 2.38 
ACaO. -0.35 -0.94 -1.40 -0.45 7.72 -0.90 0.05 -1.36 

ANa,o · 0.07 -1.08 -0.96 0.15 -4.5 1 . -3.07 -0.82 0. 14 
AK,O . -0.45 1.21 0. 18 -0. 18 -1 .3 1 1.88 0.02 -1.69 

ATiO, 0.07 0.05 0.06 -0.10 0.26 0.00 0.06 0.05 

AP20, 0.09 0.06 007 -0 02 -003 0.02 0.08 0.07 

A TOTAL . -9.24 -1 4.83 - 13.10 -3.73 31.99 -27.94 -11.33 -14.20 

ANi ' -5.05 -5. 11 -5.43 -32.82 1003. 11 -2.36 -3.06 -4.40 
ACo ' 2.23 1.55 2.01 1.09 73.98 0.05 2.27 2.17 
ASc ' 0.37 -0. 19 -0.25 -2.53 9.62 0.76 0.55 0.37 
AV ' 6 1.54 20.46 2 1.80 -38.09 64.56 -4.66 27.69 24.21 
ACu ' -7.6 1 -7.66 -7.88 84.95 45.0 1 -3.24 552.71 -7. 14 
APb ' -0.67 2.42 8.12 -1 .23 2.55 5.65 -0.61 -4.72 
AZn ' 48.46 6 1.34 10 1.43 1.93 47.97 30.4 1 22.85 71.21 
AAs ' -5.63 -2.20 -3.81 -1.58 3. 75 -3.92 -5.65 -5.53 
ASb ' -0.25 -0.26 -0.25 -0 03 -0.0 1 0.08 -0. 12 -0.27 
ALi ' 0.95 0.53 2 06 15.49 78.27 0.07 -0.45 0.92 
ARb' 269.34 103.3 1 -17.85 36.37 -3 .53 308.02 234.96 1.42 

ABa ' 847.75 -303.64 -334.28 8531 -3 16.48 -578.44 -99.4 1 -187.29 
ASr ' 45.49 3.79 34.20 370.12 68.58 -6.23 15.93 38.08 
ATI ' 0.03 0.19 0.02 -0.18 -0.20 0.45 0.45 -0.36 
ATa ' 0.01 0.02 0.01 0. 15 0.04 -0.0 1 0.01 0.0 1 
ANb' -0.35 -0.24 -0.27 3.18 0.78 -0.54 -0.17 -0.51 
AHf ' 0.01 -004 -0.14 -0.20 0.33 -0.19 -0.04 -0.08 
AZr ' 0.00 0.00 0 00 0.00 0.00 0.00 000 000 
AY ' 3.41 -5. 18 -5.33 - 1.75 2.94 -7.80 7.76 -3 .60 
ATh ' -0 08 -1.60 -1 .56 0.41 0.77 -1 .64 0.46 -1.67 
AU ' -0.34 -0.68 -0.33 0.33 0.08 -0.82 -0.41 -0.49 
ALa ' -0.27 -3.78 -4.19 0.57 8.66 -5.19 1.45 -3.05 
ACe ' -3 .82 -7.93 -7.78 0.66 16.49 -8.89 -0. 16 -7.58 
APr ' 0.03 -1.04 - 1.07 0.03 1.81 -1 .21 0.83 -0.94 
ANd ' 0.22 -4.52 -4.87 0.08 7.38 -5.22 3.71 -4.33 
ASm ' -0.35 -1.29 -1.49 -0.02 1.36 - 1.64 0.77 -138 
AEu ' 0.03 -0.32 -0.4 1 -0.04 0.33 -0.45 0.32 -0.33 
AGd ' 0.03 -1.26 -1 .42 -0. 13 1.14 -1.48 092 -1.1 3 
ATb ' 0.04 -0.20 -0.22 -0.04 0.15 -0.22 0. 15 -0.18 
ADy' 0.24 - 1.1 9 - 1.1 4 -0.33 0.71 - 1.40 1.07 -1 .00 
AHo ' 0.07 -0.23 -0.22 -008 0.09 -0.28 0.24 -0.18 
AEr ' 0.3 1 -0.63 -0.58 -0.28 0.25 -0.76 0.79 -0.45 
ATm ' 0.03 -0. 10 -0.08 -0.04 0.02 -0. 14 0. 18 -0.05 
AYb' 0.33 -0.54 -0.49 -0.22 0.17 -0.82 0.92 -0.21 
ALu " 0.06 -0 09 -0.08 -0.04 0.02 -0.13 0.12 -0.04 

1 Dominant alteration mineral identified by near infrared-short wave infrared (NIR-SWIR) spectroscopy. 
. wt%; 1CP-OES 
' ppm; 1CP-MS Least altered sample used to fit an approximate fractionation curve 

II CPM-103 II CPM-104 

Muscovite Jll .musc. 
4.1 4.2 

4.43 4 1.83 

-1. 14 -1.79 

6.95 13.86 

-0.14 -0. 13 

-6.71 -3.97 

-7.80 -4.57 

-4.74 -4.47 

4.09 3.36 

-0.07 0.20 

-0.02 0. 19 

-5 . 14 44.51 

-38.98 -17.93 
1.06 57.86 

-3. 14 -0.93 
-9.22 134.83 
40.59 0.22 
4.87 0.15 
5.25 -32.50 

104.58 12. 17 
2.13 -0.03 

- 15.54 -7.59 
475.58 196.16 
61.04 134. 14 
- 13.00 -11.01 
12.80 0.19 
0.02 0.08 
2.27 2.01 
-0.25 0. 13 
000 0.00 

-13.86 -13. 15 
- 1.33 -1 .48 
0.95 0.07 
-5.75 -5.93 
- 13.05 -13.22 
- 1.79 -1.71 
-8.08 -8. 10 
-2.24 -2.11 
-0.79 -0.70 
-2.45 -2.44 
-0.40 -0.40 
-2.46 -2.58 
-0.50 -0.53 
-1.46 - 1.41 
-0.22 -0.17 
-1.30 - 1.45 
-0.22 -0.22 
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Table A2-3 (continued) Absolute mass change values calculated using the Maclean ( 1990) multiple 
precursor method, where mass change equals reconstituted values (LOI-free untreated data 
multiplied by Zr enrichment factors) minus the calculated precursor values. Additional steps 
described in text 
Sample ID 11 CPM-105 11 CPM-106 11 CPM-108 11 CPM-110 11 CPM-111 11CPM-114 II CPM-116 IIC PM. J21 

SWIRMin. 1 FeMgChl A spectral ll l. pheng. FeMgChl FeMgChl lll. pheng. Aspeclral lll.pheng. 
Strat. unit 4.2 2 4.6 4.6 3.4 3.4 2 4.2 

ASiO, · 2.44 -6.28 -14.28 - 11. 18 -7.85 - 12.28 11.20 -5.40 

AA I20 , -1.1 0 -0.48 -0.78 - 1.53 -1.27 - 1.35 - 1.23 -0.51 

AFe ,o , -0.77 -0.36 0.01 1.35 0.67 0.25 -0.73 1.23 

AMno· 0.36 -0.04 0.10 0.22 0.37 0.00 -0.0 1 -0.01 
AMgO. - 1.11 0.44 0.00 0.95 0.24 0.79 - 1.06 1.37 
ACaO. -1.56 0.29 0.73 0.3 1 - 1.19 0.53 3.10 -0.51 
ANa20 . 0.28 2.12 - 1.39 -3.87 -0.88 0.25 -0.26 -0.72 
AK20. 0.40 -1.27 2.07 3.83 2.20 -0.58 2.62 - 1.40 

ATi0 2 -0.09 -0.09 -0.0 1 0.09 0.06 0.04 -0.11 0. 12 

AP, O , -0.0 1 0.03 0.05 0.06 0.08 0.06 -0.04 0.08 
ATOTAL. - 1.27 -5.64 - 13.50 -9.77 -7.56 -1 2.28 13.48 -5.74 

ANi • -42.33 -0.93 -2.26 -3.98 -5.26 -3.56 8.73 14.22 
ACo • -0.89 1.52 0.16 -1.24 0.75 2.32 -0.89 4.04 
ASc • -6.35 - 1.64 0.38 1.82 1.3 1 -0.66 -0.32 3.91 
AV • -57.25 4.23 -5.37 43.83 36.45 28.26 -1 6.04 26. 17 
ACu " 90.52 15.16 10.37 -9.79 -7.75 -8.38 11 5.33 4.46 
APb • 25.29 7. 13 11.79 2.0 1 8.59 1.02 -1.75 -3.55 
AZn " 3 1.37 0.65 20.68 98.48 80.3 1 42.09 157.72 67.36 
AAs " 14.33 8.49 7.50 -6.20 -2.6 1 -5.63 20.4 1 -2.10 
ASb " 0.77 -0.02 -0. 11 -0.20 -0.12 -0.03 0. 13 -0.23 
ALi ' -6.72 0.28 0.02 0.29 0.75 1.09 - 15.23 - 1.98 
ARb • 5 1.82 375.42 368.00 21 9.12 943.56 151.07 935.70 8.3 1 
ABa u -89.50 26.40 26 1.1 9 470.15 26 1.96 -38 1.1 4 158.15 -283.87 
ASr " 128.75 4 1.86 15.71 19.33 19.22 30.93 191.82 6.43 
AT! " 1.06 -0.10 0.4 1 0.62 0.89 -0.05 0.57 -0.46 
ATa • 0.12 -0.19 -0.17 0.0 1 -0.08 0.00 0.06 -0.04 
ANb • 3.02 -1. 13 -0.20 -0.13 -0.29 -0.28 1.59 -0.80 
AHf " -0.22 -0. 11 0.03 0.19 0.04 -0.08 -0. 14 -0.35 
AZr • 0.00 0.00 0.00 0.00 0 00 000 000 000 
AY " - 1.56 -4.66 12.18 2.87 -3.38 9. 12 -1.77 -4.58 
ATh ' 0.32 -0.11 0.64 -0.11 -0.78 1.03 0.20 -2.25 
AU" 0.14 -0.22 -0.4 1 -0.39 -0.41 -0.03 0.21 - 1.02 
ALa • 0.90 - 1.04 1.85 -1.56 -0.64 2.44 0.98 -3.57 
ACe ' 0.97 - 1.1 8 1.89 -4.7 1 -2.59 - 11 0 1.45 -6.71 
APr " 0.18 -0.39 0.75 -0.27 -0.33 0.97 0. 10 -0.89 
ANd ' 0.46 -2.59 2.30 - 1.39 - 1.93 3.86 2. 14 -4.83 
ASm " 0.10 - 1.08 0.43 -0.49 -0.82 0.73 0.37 - 1.59 
AEu • 0.01 -0.25 0.27 -0.01 -0.17 0.25 0. 14 -0.55 
AGd " 0.02 -0.96 0.96 -0.23 -0.89 0.91 0. 17 -0.79 
ATb " -0.03 -0.15 0.17 -0.03 -0.12 0.18 -0.07 -0.18 
ADy ' -0.29 - 1 07 1.45 0.17 -0.81 117 -0.30 - 1 14 
AHo " -006 -0.22 0.31 0.03 -0.15 0.28 -0.07 -0.23 
AEr " -0.15 -0.74 1. 14 0.24 -0.44 0.98 -0.4 1 -0.57 
ATm • 0.02 -0. 11 0.18 0.05 -0.08 0. 17 -0.04 -0. 10 
AYb • -0.16 -0.78 1.23 0.29 -0.43 0.91 -0.54 -0.53 
ALu " -0.05 -0.13 0.18 0.06 -006 0.14 -0.03 -0. 10 
1 Dommant altera1ion mineral identified by near infrared-short wave infrared (N IR-SWIR) speclroscopy. 
. wt%: ICP-OES 
' ppm: ICP-MS Least altered sample used to fit an approximate fractionation curve 

I IC PM. J22 11 CPM-123 
FeMgChl lll.musc. 

4.2 4.2 

-3.24 -15.04 

-0.06 -0.57 

0.27 -0.93 

-0.04 -0.08 

2.55 -0.61 

-0.64 - 1.03 

-2.73 -3. 16 

- 1.36 -0.10 

0 00 0.06 

0.04 -0.01 

-5.21 -2 1.47 

0.12 17.72 
1.02 -0.31 
1.40 1.97 
11.00 -0. 19 
-0. 19 1.63 
-6.94 -6.67 

-1 9.81 -2 1.89 
-2. 12 -3.07 
-0.46 -0. 19 
-1 .47 296.4 1 

1200.5 1 319.03 

-153.90 -472.86 
-2.42 -9.95 
-0. 10 -0.21 
-0. 16 -0.03 
-1.93 -0.34 
-0.52 0.07 
000 000 
10.85 -10.83 
0.47 -2.46 
-0.97 - 1.58 
2.92 -6.32 
12.57 -12.80 
1.72 -1.65 
8.25 -6.90 
2.27 -2. 13 

-0.25 -0.56 
0.93 -1.85 
0.25 -0.28 
1 69 -1.91 
0.46 -0.44 
1.43 - 1.26 
0.27 -0. 15 
1.88 - 1.62 

0.31 -0.25 
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Table A2-3 (continued) Absolute mass change values calculated using the Maclean (1990) multiple 
precursor method, where mass change equals reconstituted values (LOI-free untreated data 
multiplied by Zr enrichment factors) minus the calculated precursor values. Additional steps 
described in text. 
Sample JD II CPM- 124 11 C PM- 130 II CPM- 131 11 C PM-133 11 CPM-134 IICPM- 136 11CPM-137 11CPM-138 11 CPM-139 

SWIR Min. 1 FeMgChl Aspectral Aspectral FeMgChl FeMgChl Phengite FeMgChl MgChl FeMgChl 
Strat. unit 4.1 7. I 7.1 6.1 6.1 6.1 6.1 6.1 6.1 

&Sio,· 

&AI, o ,· 

&Fe 20 ,­
&Mno · 

&MgO ­

&CaO . 
&Na20 . 
&K 2 0 -

&Ti0 2 • 

&P20 ,­
&TOTAL . 

&Ni ' 
&Co • 
ASc ' 
&V • 

&Cu ' 
&Pb ' 
&Zn ' 
&As • 
&Sb ' 
&Li ' 
&Rb ' 
ABa ' 
&Sr ' 
&TI ' 
&Ta • 
&Nb ' 
&Hf ' 
&Zr • 
&Y • 
&Th ' 
&U' 
&La' 
&Ce' 
&Pr • 
&Nd ' 
&Sm ' 
&Eu ' 
&Gd ' 
&Tb ' 

&Dy' 
&Ho' 
& Er • 
&Tm • 
&Yb ' 
&Lu " 

-20.33 

-1.73 

0.52 

-0.02 

0.97 

-0.09 

-0. 17 

-1.07 

0.29 

0 00 

-21 .63 

3.97 
9.89 

0.01 
60.75 
3.58 
-4.75 
9.92 
-4.94 
-0.17 
0.57 

116.51 
1712.61 
249.62 
-0.25 
0.02 
0.80 
0.07 
0.00 
1.69 
0.63 
0.10 
1.6 1 
4.10 
0.83 
3.80 
0.48 
0.14 
0.22 
000 
0.31 
0.07 
0.24 
0.09 

-0.19 
-0.08 

- 11.06 

-1.85 

3.03 

0.03 

0.07 

-0.67 

0.28 

- 1.35 

0.59 

0. 18 

- 10.74 

-4.60 
11.23 
140 

159.99 
9.65 

-0.31 
54.60 
36.68 
0.03 
5.00 

53.11 

-307.48 
327.92 
-0.30 
-0.01 
0.89 

-0. 10 
0.00 
11.37 
0.09 
0.04 
3.04 
10.22 
1.21 
6. 17 
2.09 
0.44 
1.37 
0.29 
2.23 
043 
0.70 
0.21 
1.30 
0. 11 

-3.73 

- 1.78 

1.56 

-0.05 

-2.80 

1.81 

048 

-0.04 

0.72 

0.52 

-3 .30 

15.64 
-3.76 
-2.82 
169.79 
11.32 
1.81 

62.94 
32.01 
-0.07 
-3 .39 

266.76 

-172.29 
265.96 

0.12 
0.02 
1.25 

-0.05 
0.00 
15.47 
0.11 
2.90 
5.25 
13.87 
1.66 
9. 10 
2.58 
0.85 
2.49 
0.37 
3.27 
0.49 
1.33 
0.20 
0.96 
0.13 

-9.61 

-1.81 

3.03 

0.01 

4.00 

4.54 

- 1.49 

-0.9 1 

0.32 

0.03 

-1.88 

35.26 
22.83 
20.06 
171.98 
100.56 
302 

30.85 
9.7 1 
140 

17.08 
439.06 

-20536 
120.07 
0.17 
0.19 
3.92 
0.76 
0.00 
4.99 
3.50 
0.85 
5.75 
13.93 
1.83 
7.52 
1.96 
0.52 
1.13 
0.20 
0.86 
0.22 
0.75 
0.09 
0.82 

-0.0 1 

-5.35 

-1.39 

0.06 

-003 

-1.01 

0.95 

-0.25 

-1.09 

-0.03 

0.00 

-8.13 

49.76 
0.43 
-0.45 
21.1 1 
147.20 
-1.46 

252.00 
1.29 
0.75 
-0.82 

-37.57 

-35333 
I 55.28 
-0.20 
-0 02 
0.26 

-0.47 
0.00 
0.89 
0.15 
0.13 
1.91 
3.28 
0.22 
2.00 
0.58 
-0.06 
0.03 
0.02 
0.24 
0.07 

-0.03 
0.05 

-0.09 
-0.02 

2.24 

-1.56 

3.01 

0.39 

-2.07 

-5.59 

-4.66 

5.55 

0.19 

-0.07 

-2.58 

17.24 
-0.43 

2.20 
105.31 
350.86 

5.84 
287.56 

9.65 
-0.05 
-0.44 

832.42 

2625.69 
14.90 
131 
0.02 
-0.19 
0.32 
0.00 
0.82 
-0.10 
0.03 
- 1.92 
-2.77 
-0.14 
-2.33 
0. 16 

-0.49 
-0.22 
0.05 
0.28 
0.11 
0.40 
0. 16 
0.36 
0.06 

-1 7.21 

- 1.66 

0.58 

0.02 
7. 16 

-4.42 

- 1.91 

-1.08 

0.08 

005 

-18.38 

-1640 
0.27 

-2.39 
90.03 
19.20 
34.73 
57.41 
-6.56 
0.04 
10.42 

-54.60 

-349.53 
116.29 
-0. 19 
0.04 
0.85 

-0.23 
0.00 
2.87 
0.57 
0.33 
3. 14 
6.62 
0.95 
3.03 
1.16 
0. 11 
1.01 
0.06 
073 
0.02 
0.43 
0.03 
0.33 
0.07 

1.27 

-1.20 

0. 15 

0.30 

-1 .36 

-7.24 
0.23 
-0 03 

-0.09 

-0.01 

-7.99 

-29.63 
-3.0 1 

-5.05 
-26.82 
-17.89 
20.65 

261.33 
9.27 
-003 
-5.27 
591.94 

-202.54 
63.88 
0.35 
0. 16 
2.59 
0.03 
0.00 
-8.5 1 
-0.35 
0.33 
- 1.18 
-0.60 
-0.60 
-2.54 
-0.42 
-0.59 
-1.35 
-0. 15 
-1. 13 
-0.32 
-0.65 
-0.10 
-0.50 
-0. 15 

1 Dominam alteration mineral identified by near infrared-short wave infrared (NIR-SWIR) spectroscopy. 
• wt%: ICP-OES 
' ppm: ICP-MS Least altered sample used to fit an approximate fractionation curve 

-8.24 

-1.3 1 

0.77 
0.07 

1.03 

-2.12 

-0.84 

-1.1 0 

-0.04 

0 05 

- 11.75 

14.22 
-2.95 
-4.73 
104.71 
-5.79 
0.97 
75. 15 
-5.04 
0.05 
-3.60 

-60.42 

-1 08.23 
144.39 
-0.19 
-0.02 
0.71 
0.02 
0.00 
0. 18 
0.37 
0.35 
2.53 
5.63 
0.67 
2.59 
0.55 
0.20 
0. 18 
-0.01 
-0.17 
0.04 
-0. 15 
-0.03 
0.05 
0.03 

11 C PM-141 

MgChl 
6. 1 

-5.66 

-136 

1.03 

0.26 

6.82 

-6.39 

-2.51 

0. 19 

-0 01 

-007 

-7.71 

20. 11 
-2.74 

-0.77 
13.5 1 
21.53 
0.65 

222.79 

0.0 1 
0.12 
9.60 

165.74 

889.57 
75.43 
0.51 
0.04 
1. 14 

-0.21 
0.00 

-0.99 
0.25 
0. 10 
0.58 
1.75 
0. 12 
1.2 1 
0.36 

-0. 13 
-0.12 
-0.01 
-0.04 
-0.04 
-0.42 
-0 01 
-0. 17 
0 00 
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Table A2-3 (continued) Absolute mass change values calculated using the Maclean (1990) multiple 
precursor method, where mass change equals reconstituted values (LOI-free untreated data 
multiplied by Zr enrichment factors) minus the calculated precu rsor values. Additiona l steps 
described in text 
Sample ID II CPM-143 II CPM-144 II CPM-145 IICPM-146 II CPM-147 II CPM-148 

SWIRMin. ' ll l. pheng. FeMgChl ll l.pheng. MgChl FeMgChl A spectral 
Strat. unit 2 2 2 2 2 6.1 

llSio, · 2.36 - 11.09 - 1.06 -6.22 -4.34 - 13.82 

11AI2 0 3 -1.84 - 1.82 - 1.85 - 1.49 - 145 -1.85 

ilFe , o , 2.93 1.62 1.20 0.29 04 1 2.31 

ilMnO - 0.23 0. 15 0.18 0.39 -0.01 0.05 

ilMgO . 0.69 1.91 -0. 19 0.02 0.34 0.37 
ilCaO . -1.67 -3.93 - 1.03 -1.76 -0.30 -1.97 
11Na 20 . -2.65 -0.58 1.08 1.1 3 -0.39 1.04 
ilK 20 - 2.72 -041 -0.84 -1.07 0 00 -0.78 

11Ti0 2 0.19 0.07 0.14 0.07 0.09 0.12 

il P20 ~ 0.04 0.02 0.07 -0.05 -0.08 0.25 

ilTOTA L - 3.0 1 - 14.05 -2.29 -8.70 -5.73 - 1428 

llNi ' 105.77 5.13 4.67 -28.21 -3.56 18.67 
ilCo • 74 2 5.83 10.02 3.0 1 2.25 12.46 
ilSc • 3.23 1.46 5.80 0.92 0.27 -0.41 

llV ' 103.72 77.57 111.20 38.77 34.00 103.58 
ilCu • 67.75 23. 12 103.04 68.02 4049 47.15 

ilPb ' 704 4 4.00 7.05 11.85 -0.28 -1.81 
ilZn • 256.76 289.77 586.93 648.29 40.25 59.73 
<lAs • 47. 12 -0.63 3.0 1 - 1.31 -6.46 3.00 

ilSb ' 7.34 0.55 145 0.58 2.88 0. 16 
ll Li ' 0.87 3.76 4.4 1 1.84 -2.52 12.90 
ilRb ' 926.72 77.77 39.70 249.57 320.30 232.0 1 

ABa ' 29333 - 129.50 11 0.71 -346.95 -330.92 60.54 
ilSr ' 10 1.04 63.95 114.94 133.62 125.73 170.57 
AT1 ' 2.15 -0.05 0.92 0. 18 0.23 -0.08 
ilTa • 0. 14 0.05 0.10 0.04 0. 16 0.03 
ANb ' 1.07 1.07 1.13 0.09 0.34 1.60 
ilHf ' 0.5 1 0.07 0.18 0.60 -0.06 0.62 

AZr ' 0 00 000 000 0 00 0.00 0.00 
llY ' -1.59 2.8 1 6 04 1.70 2.24 5.90 
11Th ' -0.65 0.39 0.72 0. 13 -0.06 0.43 
AU ' -0.24 0.06 0.28 0.23 -0.12 0.26 

ALa ' -2.46 0.88 0.60 -0.30 0.02 0.77 
ilCe ' -5.59 3.09 1.78 -0.25 0.06 2.21 
ilPr • -0.62 0.29 0.3 1 0.07 0.02 0.47 
ANd ' -2.05 1.01 1.82 -0.22 -0.0 1 3.12 
ASm ' -0.69 -0.37 0.84 0.25 0. 13 0.39 

<lEu ' 0.02 -0.09 0.10 0. 18 0. 16 0.21 
ilGd ' -0.38 0.39 0.73 0.22 0.27 0.74 
ATb ' 0.02 0.05 0.17 0. 10 0.05 0.16 
ADy ' -0.58 0.54 1. 10 0.38 0.23 1.1 0 
ilHo ' -0.03 0.10 0.26 0.04 0. 10 0.21 
AEr ' -036 0.32 1.0 1 033 0.22 0.53 
ATm ' -0.03 0.05 0.20 0.11 0. 13 0.06 
AYb ' -0.22 0.18 0.90 0.32 0.79 0.29 
ALu • -0.02 0.04 0.11 0.06 0.04 0.07 
1 Dommant alteration mmeral 1denufied by near mfrared-shon wave mfrared (N1R-SW IR) spectroscopy. 
' wt%: ICP-OES 
' ppm: ICP-MS Least altered sample used to fit an approximate fractionation curve 
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Appendix III: 2D Visualizations of Mass Change Data 
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Figure A3-l 20 visualization ofCu mass change on a geological map ofthe Pilley's Island VMS 
district. Rock unit descriptions and legend of geology provided in figures within text. 
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Figure A3-2 20 visualization of Pb mass change on a geological map of the Pilley's Island VMS 
district. Rock unit descriptions and legend of geology provided in figures within text. 
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Figure A3-3 20 visualization of Zn mass change on a geological map of the Pilley's Island VMS 
district. Rock unit descriptions and legend of geology provided in figures within text. 

Figure A3-4 20 visualization of As mass change on a geological map of the Pilley's Island VMS 
district. Rock unit descriptions and legend of geology provided in figures within text. 
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Figure A3-5 2D visualization of Sb mass change on a geological map of the Pilley's Island VMS 
district. Rock unit descriptions and legend of geology provided in figures within text. 
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Figure A3-6 2D visualization of Rb mass change on a geological map of the Pilley's Island VMS 
district. Rock unit descriptions and legend of geology provided in figures within text. 
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Figure A3-7 20 visualization of Ba mass change on a geological map of the Pilley's Island VMS 
district. Rock unit descriptions and legend of geology provided in figures within text. 
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Figure A3-8 20 visualization of Sr mass change on a geological map of the Pilley's Island VMS 
district. Rock unit descriptions and legend of geology provided in figures within text. 
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Figure A3-9 20 visualization ofTI mass change on a geological map of the Pilley's Island VMS 
district. Rock unit descriptions and legend of geology provided in figures within text. 
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Figure A3 10 20 visualization of Y mass change on a geological map of the Pilley's Island VMS 
district. Rock unit descriptions and legend of geology provided in figures within text. 
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Appendix IV: 3D Visualizations of Mass Change Data 
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Figure A4- l 3D grid ding of kriged Si02 mass change data from drill core samples throughout and 
surrounding the Bull Road showing and the Bumble Bee Bight deposit on Pilley's Island. Red 
wireframes represent raw, kriged Cu values ter than 400ppm. 
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Figure A4-2 3 D gridding of kriged Fe20 3 mas~ change data from drill core samples throughout and 
surrounding the Bull Road showing and the Bumble Bee Bight deposit on Pilley's Island. Red 
wireframes represent raw, kriged C u values greater than 400ppm. 
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Figure A4-3 3D gridding of kriged MgO mass change data from drill core samples throughout and 
surrounding the Bull Road showing and the Bumble Bee Bight deposit on Pilley's Island. Red 
wireframes represent raw, kriged Cu values greater than 400ppm. 
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Figure A4-4 3D grid ding of kriged CaO mass change data from drill core samples throughout and 
surrounding the Bull Road showing and the Bumble Bee Bight deposit on Pilley's Island. Red 
wireframes represent raw, kriged C u values greater than 400ppm. 
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Figure A4-5 3D gridding of kriged Ni mass change data from drill core samples throughout and 
surrounding the Bull Road showing and the Bumble Bee Bight deposit on Pilley's Island. Red 
wireframes represent raw, kriged C u values greater than 400ppm . 
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Figure A4-6 3D gridding of kriged V mass change data from drill core samples throughout and 
surrounding the Bull Road showing and the Bumble Bee Bight deposit on Pilley's Island. Red 
wireframes represent raw, kriged Cu va lues greater than 400ppm. 
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Figure A4-7 30 grid ding of kriged Cu mass change data from drill core samples throughout and 
surrounding the Bull Road showing and the Bumble Bee Bight deposit on Pilley's Island. Red 
wireframes represent raw, kriged Cu values greater than 400ppm. 
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Figure A4-8 30 gridding of kriged Pb mass change data from drill core samples throughout and 
surrounding the Bull Road showing and the Bumble Bee Bight deposit on Pilley's Island. Red 
wireframes represent raw, kriged Cu values greater than 400ppm. 
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Figure A4 9 3D grid ding of kriged Zn mass change data from drill core samples throughout and 
surrounding the Bull Road showing a nd the Bumble Bee Bight deposit on Pilley's Island. Red 
wireframes represent raw, kriged Cu values greater than 400ppm. 
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Figure A4-10 3D gridding of kriged As mass change data from drill core samples throughout and 
surrounding the Bull Road showing and the Bumble Bee Bight deposit on Pilley's Island. Red 
wireframes represent raw, kriged Cu values greater than 400ppm. 
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Figure A4-ll 30 grid ding of kriged Sb mass change data from drill core samples throughout and 
surrounding the Bull Road showing and the Bumble Bee Bight deposit on Pilley's Island. Red 
wireframes represent raw, kriged Cu values greater than 400ppm. 
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Figure A4-12 30 gridding of kriged Rb mass change data from drill core samples throughout and 
surrounding the Bull Road showing and the Bumble Bee Bight deposit on Pilley's Island. Red 
wireframes represent raw, kriged Cu values greater than 400ppm. 
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Figure A4-13 3D gridding of kriged Ba mass change data from drill core samples throughout and 
surrounding the Bull Road showing and the Bumble Bee Bight deposit on Pilley's Island. Red 
wireframes represent raw, kriged Cu values greater than 400ppm. 
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Figure A4-14 3D gridding ofkriged Sr mass change data from drill core samples throughout and 
surrounding the Bull Road showing and the Bumble Bee Bight deposit on Pilley's Island. Red 
wireframes represent raw, kriged Cu values greater than 400ppm. 
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Figure A4-15 30 gridding of kriged Tl mass change data from drill core samples throughout and 
surrounding the Bull Road showing and the Bumble Bee Bight deposit on Pilley's Island. Red 
wireframes represent raw, kriged Cu values greater than 400ppm . 
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Figure A4-16 30 gridding of kriged Nb mass change data from drill core samples throughout and 
surrounding the Bull Road showing and the Bumble Bee Bight deposit on Pilley's Island. Red 
wireframes represent raw, kriged Cu values greater than 400ppm. 
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Figure A4-17 30 grid ding of kriged Y mass change data from drill core samples throughout and 
surrounding the Bull Road showing and the Bumble Bee Bight deposit on Pilley's Island. Red 
wireframes represent raw, kriged Cu values greater than 400ppm. 
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