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Appendix A. Maps Showing Sample Locations worn Stratigraphic Sections 
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Figure A-I. Geologic map showing the location 0/ samples from stratigraphic section AHF-S-1. The contour interval is 2 ft 
and is derived/rom the 4-ft grid, 2000 LlDAR DEM (Carey and Cole, 2002). Map units and symbols are as on Plate 1. The 
grid is in the State Plane Coordinate System, New Mexico Central Zone, 1983 North American Datum (in/eet). 
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Figure A-2. Geologic map showing the location of samples from stratigraphic section AHF-S-2. The contour 
interval and grid are as in Figure A-I. Map units and symbols are as on Plate I. 
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Figure A-3. Geologic map showing the location of samples from stratigraphic section AHF-M-I. The cntour interval and grid 
are as in Figure A-i. Map units and symbols are as on Plate i. 
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Figure A-4. Geologic map showing the location o/samples/rom stratigraphic section AHF-M-2. The contour interval 
and grid are as in Figure A-I. Map units and symbols are as on Plate 1. 
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-------------------
Appendix B. Mineralogy of Samples from Whole-Rock X-Ray Diffraction Analyses 

Sample Tridymite Cristobalite Opal-CT Quartz K-spar Plagioclase Glass Hematite Mica Hornblende Other Otherwt% Total 

AHF-S-I-I 0.7 0.0 0.0 12.3 6.4 12.9 69.6 0.0 0.0 0.0 102.0 
AHF-$-1-2 0.7 0.0 0.0 15.5 8.6 15.4 62.4 0.0 0.0 0.0 102.7 
AHF-S-I-3 1.0 0.1 0.0 15.0 9.8 18.4 58.6 0.4 0.0 0.0 103.3 
AHF-S-I-4 13.8 7.1 0.0 16.4 24.8 32.9 5.0 1.3 0.0 0.0 Scapolite 1.8 103.1 
AHF-S-I-5 0.6 13.9 0.0 19.2 25.3 40.5 0.0 1.1 0.0 0.1 Scapolite 1.2 101.9 
AHF-S-I-6 16.6 3.0 0.0 13.3 27.2 35.0 0.0 0.5 0.0 0.1 Scapolite 1.6 97.2 
AHF-S-I-7 20.6 0.2 0.0 19.3 25.6 32.6 0.0 0.8 0.0 0.0 Scapolite 0.7 99.9 
AHF-S-I-8 25.3 0.0 0.0 13.1 25.5 32.0 0.0 0.9 0.0 0.1 96.9 
AHF-S-I-9 22.8 0.0 0.0 12.9 26.2 37.8 0.0 0.9 0.0 0.1 100.6 
AHF-S-I-IO 23.3 0.0 0.0 15.0 25.0 37.1 0.0 0.8 0.0 0.0 101.2 
AHF-S-I-II 23.7 0.0 0.0 15.9 24.6 37.9 0.0 0.7 0.0 0.0 102.7 
AHF-S-I-12 22.4 0.0 0.0 14.9 26.0 36.6 0.0 1.1 0.0 0.0 100.9 
AHF-S-I-13 24.4 0.0 0.0 15.9 24.7 33.9 0.0 1.0 0.0 0.0 99.9 

.j>. 
AHF-S-I-14 22.0 0.0 0.0 15.2 24.5 39.7 0.0 0.7 0.0 0.0 102.2 - AHF-S-I-15 23.3 1.3 0.0 14.3 24.7 35.9 0.0 1.5 0.0 0.0 101.1 
AHF-S-I-16 14.4 3.5 0.0 17.9 27.8 35.6 0.0 1.0 0.0 0.0 100.3 
AHF-S-I-17 10.6 5.6 0.0 17.1 28.8 38.1 0.0 0.8 0.0 0.0 101.0 

0.0 
AHF-S-2-1 1.1 0.0 0.0 11.4 8.5 19.6 60.1 0.0 0.0 0.0 100.8 
AHF-S-2-2 1.0 0.0 0.0 15.5 8.7 16.7 59.7 0.1 0.0 0.0 101.7 
AHF-S-2-3 3.2 0.7 0.0 15.5 12.7 28.5 42.6 0.4 0.0 0.0 103.5 
AHF-S-2-4 2.3 1.4 14.4 15.6 20.3 33.2 10.5 0.6 0.0 0.0 98.4 
AHF-S-2-5 2.0 12.3 0.0 19.9 26.2 33.0 5.0 0.7 0.0 0.0 Scapolite 1.8 100.8 
AHF-S-2-6 10.9 5.1 0.0 19.4 29.9 32.9 0.0 0.5 0.0 0.1 Scapolite 1.4 100.1 
AHF-S-2-7 22.0 0.0 0.0 14.3 28.4 35.3 0.0 0.9 0.0 0.0 101.0 
AHF-S-2-8 23.2 0.0 0.0 14.4 27.2 38.4 0.0 1.1 0.0 0.0 104.4 
AHF-S-2-9 25.3 0.0 0.0 14.2 26.2 36.1 0.0 0.9 0.0 0.0 102.8 
AHF-S-2-10 23.5 0.0 0.0 14.7 26.0 37.1 0.0 0.8 0.0 0.0 102.1 
AHF-S-2-11 19.7 0.0 0.0 18.5 24.3 36.2 0.0 1.2 0.0 0.0 99.9 



Appendix B. Mineralogy of Samples from Whole-Rock X-Ray Diffraction Analyses 

Sample Tridymite Cristobalite Opal-CT Quartz K-spar Plagioclase Glass Hematite Mica Hornblende Other Otherwt% Total 

AHF-M-l-l 0.8 0.0 0.0 10.9 5.8 11.6 68.6 0.4 0.0 0.0 98.1 

AHF-M-I-2 1.1 0.4 9.1 14.6 12.9 23.0 36.5 0.8 0.0 0.0 98.4 

AHF-M-I-3 2.2 4.9 0.0 17.7 19.6 29.6 23.1 0.5 0.0 0.0 Calcite ??? 97.6 

AHF-M-I-4 2.7 13.0 0.0 16.8 26.5 37.4 0.0 0.7 0.0 0.2 Scapolite 1.9 99.2 

AHF-M-I-5 9.4 10.2 0.0 14.4 28.8 32.8 0.0 1.3 0.0 0.2 Scapolite 1.3 98.3 

AHF-M-I-6 23.5 0.0 0.0 14.5 27.2 37.3 0.0 1.1 0.0 0.0 103.5 

AHF-M-I-7 21.1 0.0 0.0 15.9 25.5 37.7 0.0 0.8 0.0 0.0 101.0 

AHF-M-I-8 26.2 0.0 0.0 14.0 24.0 36.1 0.0 0.9 0.0 0.0 101.3 

AHF-M-I-9 24.8 0.0 0.0 15.5 24.7 37.5 0.0 0.7 0.0 0.0 103.2 

AHF-M-I-I0 24.4 0.0 0.0 13.7 27.4 35.9 0.0 0.7 0.0 0.0 102.0 

AHF-M-2-1 0.5 0.2 0.0 18.7 7.3 14.3 59.5 0.4 0.0 0.0 101.1 

AHF-M-2-2 2.2 10.2 0.0 13.4 22.7 37.2 10.0 0.7 1.1 0.0 Halite 1.2 98.7 

AHF-M-2-3 2.2 16.2 0.0 13.9 27.2 36.6 0.0 1.1 0.0 0.1 Scapolite 2.2 99.5 

.j:>. 
AHF-M-2-4 15.7 2.7 0.0 19.2 25.9 34.7 0.0 0.7 0.0 0.1 Scapolite 1.2 100.3 

IV AHF-M-2-5 19.7 0.5 0.0 17.5 24.9 38.4 0.0 0.7 0.0 0.1 101.8 

AHF-M-2-6 21.9 0.0 0.0 17.5 23.9 35.3 0.0 0.7 0.0 0.0 99.3 

AHF-M-2-7 22.3 0.0 0.0 14.9 24.0 39.8 0.0 0.8 0.0 0.0 101.7 

AHF-M-2-8 22.2 0.0 0.0 12.6 26.4 37.1 0.0 1.1 0.0 0.0 99.4 

AHF-M-2-9 22.0 0.0 0.0 16.9 26.1 36.9 0.0 0.7 0.0 0.0 102.7 

AHF-M-2-10 22.4 0.0 0.0 18.2 25.3 34.3 0.0 1.0 0.0 0.0 101.2 

AHF-M-2-ll 15.4 1.5 0.0 17.4 27.1 37.2 0.0 1.0 0.1 0.1 99.8 

AHF-M-2-12 8.0 8.7 0.0 16.3 27.8 37.6 0.0 0.8 0.0 0.0 99.2 

-------------------



-------------------
Sample Number 

AHF-S-I-I 
AHF-S-I-2 
AHF-S-I-3 
AI-IF-S-I-4 
AHF-S-I-5 
AI-IF-S-J-6 
AI-IF-S-I-7 
AHF-S-J-8 
AHF-S-I-9 

AHF-S-I-IO 
AHF-S-I-II 
AHF-S-I-12 
AI-IF-S-I-13 
AI-IF-S-I-14 
AHF-S-I-15 
AHF-S-I-16 
AHF-S-I-17 
AHF-S-2-1 
AI-IF-S-2-2 
AHF-S-2-3 
Al-IF-S-2-4 
AHF-S-2-5 
AHF-S-2-6 
AHF-S-2-7 
AI-IF-S-2-8 
AHF-S-2-9 
AHF-S-2-1O 
AHF-S-2-11 
AHF-M-I-I 
AHF-M-I-2 
AHF-M-I-3 
AHF-M-I-4 
AHF-M-I-5 
AHF-M-I-6 

SiOl Ti02 AI20 3 Fel03 MnO MgO 
75.25 0.07 11.62 1.49 0.08 0.06 
76.44 0.07 11.60 1.44 0.07 0.06 
76.28 0.07 11.54 1.47 
77.17 0.08 11.67 1.46 
75.66 0.07 11.73 1.45 
75.44 0.06 11.23 1.35 
77.96 0.07 11.44 1.44 
77.87 0.07 11.64 1.37 
77.28 0.09 11.68 1.51 
77.58 0.09 11.74 1.44 
77.56 0.09 11.63 1.47 
77.58 0.09 11.70 1.44 
77.80 0.09 11.60 1.43 
77.67 0.08 11.75 1.31 
77.80 0.09 11.55 1.43 
77.78 0.11 11.66 1.42 
77.22 0.11 11.91 1.45 
76.15 0.07 11.74 1.47 
76.29 0.08 11.52 1.49 
76.51 0.07 11.81 1.54 
76.27 0.07 12.13 1.49 
77.55 0.07 11.60 1.44 
77.78 0.07 I 1.53 1.42 
77.71 0.07 11.52 1.48 
77.22 0.09 11.79 1.56 
77.54 0.10 11.78 1.50 
77.31 0.09 11.92 1.46 
77.25 0.12 11.66 1.80 
75.76 0.08 11.69 1.56 
75.17 0.08 11.64 1.52 
74.92 0.07 11.70 1.37 
77.28 0.07 I 1.85 1.47 
76.64 0.08 12.08 1.61 
76.81 0.09 11.89 1.61 

0.07 0.00 
0.08 0.06 
0.07 0.22 
0.06 0.16 
0.07 0.00 
0.06 0.00 
0.07 0.07 
0.06 0.06 
0.06 0.07 
0.06 0.06 
0.06 0.00 
0.06 0.00 
0.05 0.06 
0.06 0.08 
0.05 0.08 
0.07 0.00 
0.07 0.07 
0.08 0.00 
0.09 0.08 
0.07 0.06 
0.07 0.00 
0.07 0.07 
0.07 0.00 
0.06 0.00 
0.06 0.00 
0.08 0.15 
0.08 0.00 
0.07 0.16 
0.06 0.13 
0.08 0.00 
0.08 0.00 
0.07 0.08 

Appendix C. Whole-Rock Geochemistry 

CaO Na20 KlO P20 S LOt Total Maj 

0.43 4.28 4.23 0.00 2.39 97.51 
0.32 4.04 4.23 0.01 1.62 98.28 
0.36 3.60 4.95 0.00 1.54 98.35 
0.20 4.10 4.34 0.0 I 0.71 99.18 
0.89 4.14 4.40 0.16 1.08 98.82 
1.71 4.02 4.24 0.0 I 1.61 98.29 
0.17 4.17 4.30 0.00 0.30 99.61 
0.35 4.08 4.28 0.00 0.19 99.72 
0.38 4.25 4.43 0.00 0.17 99.76 
0.29 4.13 4.36 0.00 0.16 99.75 
0.29 4.09 4.34 0.01 0.32 99.60 
0.27 4.13 4.36 0.00 0.24 99.68 
0.27 4.07 4.34 0.00 0.25 99.67 
0.32 4.15 4.42 0.00 0.17 99.76 
0.31 3.96 4.36 0.00 0.31 99.62 
0.26 3.94 4.32 0.00 0.28 99.63 
0.29 4.04 4.39 0.00 0.37 99.55 
0.29 4.00 4.23 0.00 1.89 98.02 
0.52 3.86 4.20 0.00 1.81 98.09 
0.39 3.99 4.42 0.00 1.08 98.81 
0.32 3.91 4.40 0.07 1.05 98.86 
0.18 4.11 4.35 0.02 0.46 99.45 
0.23 4.17 4.32 0.00 0.31 99.59 
0.26 4.15 4.28 0.00 0.30 99.61 
0.23 4.25 4.45 0.02 0.24 99.67 
0.20 3.99 4.42 0.01 0.34 99.59 
0.26 4.18 4.47 0.00 0.15 99.75 
0.35 3.97 4.26 0.00 0.27 99.64 
0.49 3.52 5.04 0.02 1.64 98.25 
1.14 3.55 4.66 0.07 1.84 98.05 
1.56 3.79 4.28 0.01 2.00 97.91 
0.15 4.16 4.39 0.0 I 0.44 99.46 
0.27 4.29 4.46 0.00 0.40 99.50 
0.24 4.15 4.37 0.01 0.60 99.31 

Zn Rb Sr Y Zr Nb 

117.5 231.5 14.9 84.1 224.5 116.4 
121.6 206.5 15.2 83.4 200.2 95.4 
\05.0 217.0 20.0 88.6 207.7 99.9 
119.4 199.3 21.2 83.5 214.0 96.5 
94.8 205.4 28.7 73.5 215.5 93.0 
97.9 195.6 22.2 79.7 190.8 95.3 
113.1 204.6 13.2 72.7 198.9 92.7 
96.7 184.8 19.2 62.1 197.7 74.4 
78.9 171.6 22.1 60.1 214.1 68.8 
81.5 154.5 20.2 55.3 218.0 72.2 
73.0 147.0 19.4 47.2 213.7 59.9 
77.2 138.7 19.1 44.0 208.3 72.5 
66.2 139.4 19.5 52.4 198.8 69.8 
52.6 144.8 15.6 38.0 202.2 62.4 
50.9 140.4 16.0 39.8 200.7 65.3 
72.7 105.4 21.8 37.9 212.7 58.7 
49.9 107.1 22.8 35.9 229.1 53.2 

.112.8 221.1 16.0 86.5 214.9 113.2 
104.4 200.2 22.9 83.6 201.5 100.9 
86.9 215.3 21.7 79.8 218.0 108.4 
90.7 145.7 19.6 98.4 229.0 106.6 
109.4 198.1 14.1 72.5 199.9 95.8 
168.7 193.5 10.6 92.5 198.6 87.1 
92.3 170.8 15.2 80.2 207.7 92.7 
91.0 163.8 19.2 90.3 217.4 83.1 
74.8 144.7 14.4 57.4 217.1 64.5 
73.1 140.7 19.8 45.1 213.8 72.1 
111.9 120.7 28.3 40.5 194.0 61.8 
114.9 243.3 23.2 95.3 241.6 111.2 
102.5 190.6 38.1 77.8 206.9 83.8 
80.4 155.9 35.7 63.6 198.6 80.4 
111.7 207.6 15.6 63.0 210.8 105.8 
112.5 219.4 14.1 93.2 234.3 115.3 
98.9 168.2 17.1 54.9 226.8 72.6 

Ba 
56.4 
BD 

52.7 
115.9 
BD 

58.2 
BD 
65.6 
BD 

78.2 
BD 
70.0 
95.3 
65.8 
69.9 
171.5 
107.9 
BD 
73.5 
94.8 
65.8 
BD 
52.9 
61.4 
65.5 
BD 

180.0 
94.9 
73.7 
104.4 
62.4 
90.7 
BD 
48.4 

Total Trace 
0.11 
0.09 
0.10 
0.11 
0.09 
0.09 
0.09 
0.09 
0.08 
0.09 
0.07 
0.08 
0.08 
0.07 
0.07 
0.09 
0.08 
0.10 
0.10 
0.10 
0.10 
0.09 
0.10 
0.09 
0.09 
0.07 
0.09 
0.08 
0.12 
0.10 
0.09 
0.10 
0.10 
0.09 



Appendix C. Whole-Rock Geochemistry 

Sample Number Si02 Ti02 AI20 3 Fe203 MnO MgO CaO Nap K20 P20S LOI Total Maj Zn Rb Sr Y Zr Nb Ba Total Trace 

AI-IF-M-I-7 77.38 0.08 11.75 1.44 0.06 0.06 0.28 4.14 4.40 0.00 0.33 99.59 79.3 154.1 20.4 48.5 193.2 67.7 53.0 0.08 

AHF-M-I-8 77.60 0.09 11.55 1.47 0.06 0.06 0.28 4.\0 4.35 0.00 0.37 99.56 76.1 143.7 19.8 40.2 210.2 81.2 BO 0.Q7 

AHF-M-I-9 77.10 0.10 11.73 1.65 0.06 0.06 0.30 4.15 4.34 0.00 0.43 99.49 92.4 152.9 22.1 45.2 217.7 70.5 BO 0.08 

AHF-M-I-IO 77.23 0.09 11.92 1.42 0.05 0.00 0.32 4.18 4.50 0.00 0.22 99.70 77.5 140.6 13.8 34.7 212.4 72.8 57.3 0.08 

AI-IF-M-2-1 76.31 0.07 11.80 1.51 0.Q7 0.00 0.26 3.53 4.99 0.01 1.35 9S.55 84.6 204.3 11.3 97.3 221.2 100.7 BO 0.09 

AHF-M-2-2 73.51 0.Q7 11.03 1.27 0.06 0.06 0.34 6.28 4.14 0.00 3.15 96.76 78.1 178.8 18.3 67.3 177.0 78.6 BO 0.08 

AHF-M-2-3 77.28 0.Q7 11.67 1.42 0.06 0.00 0.32 4.23 4.38 0.00 0.46 99.45 93.5 203.0 11.7 88.6 210.5 91.8 BO 0.09 

MIF-M-2-4 77.85 0.07 11.48 1.44 0.07 0.00 0.19 4.15 4.31 0.00 0.34 99.56 86.3 193.1 12.4 56.5 198.4 104.5 74.0 0.09 

AHF-M-2-5 77.64 0.08 11.69 1.45 0.07 0.00 0.21 4.21 4.39 0.00 0.18 99.74 97.4 171.2 11.6 70.2 195.3 76.3 BO 0.08 

AHF-M-2-6 78.12 0.08 11.35 1.41 0.06 0.06 0.28 4.04 4.29 0.00 0.23 99.70 72.4 140.7 19.6 61.9 193.9 58.5 BO 0.Q7 

AI-IF-M-2-7 77.62 0.09 11.84 1.45 0.06 0.06 0.28 4.02 4.35 0.00 0.15 99.77 6S.7 135.1 16.0 37.9 206.0 7S.1 53.0 O.OS 

AHF-M-2-S 77.69 0.08 II.SI 1.40 0.05 0.00 0.23 3.99 4.43 0.00 0.25 99.67 69.3 139.4 14.1 35.0 19S.1 66.5 99.6 0.08 

AHF-M-2-9 77.59 0.09 11.79 1.41 0.05 0.00 0.21 4.02 4.46 0.00 0.30 99.63 61.9 132.7 12.4 43.8 205.6 65.7 61.5 0.Q7 

AIIF-M-2-1O 77.58 0.10 11.65 I.4S 0.06 O.OS 0.26 3.90 4.26 0.00 0.56 99.37 76.6 126.1 17.4 39.3 196.1 62.5 BO 0.Q7 

AHf-M-2-11 77.74 0.11 11.58 1.49 0.06 0.08 0.32 4.00 4.34 0.00 0.20 99.72 69.4 117.5 26.2 30.7 211.5 54.1 163.0 0.08 

AHF-M-2-12 77.13 0.12 11.69 1.52 0.05 0.09 0.44 3.97 4.33 0.00 0.57 99.34 70.0 115.5 38.3 28.2 23Q.6 56.9 171.2 0.09 

""'" ""'" *Trace totals as oxides. Analytical uncertainties are 2 sigma, in same units as analyses. Units are in weight % (normalized to 100%) for major oxides and ppm for trace elements. 
Analytical uncertainties are available upon request from the authors. V, Cr, and Ni concentrations are below detection limits and therefore not reported. 

BO = below detection limits, LOI = loss on ignition. 

------- - - -------- - -




