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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-1. Map units and symbols are as on Plate 1.
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Figure A-3. Geologic map showing the location of samples from stratigraphic section AHF-M-1. The cntour interval and grid
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Figure A-4. Geologic map showing the location of samples from stratigraphic section AHF-M-2. The contour interval

and grid are as in Figure A-1. Map units and symbols are as on Plate 1.



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  Other wt% Total
AHF-S-1-1 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 8.6 154 62.4 0.0 0.0 0.0 - - 102.7
AHF-§-1-3 1.0 0.1 0.0 15.0 9.8 18.4 58.6 04 0.0 0.0 - - 103.3
AHF-S-1-4 13.8 7.1 0.0 16.4 24.8 329 5.0 1.3 0.0 0.0 Scapolite 1.8 103.1
AHF-8-1-5 0.6 13.9 0.0 19.2 253 40.5 0.0 1.1 0.0 0.1 Scapolite 1.2 101.9
AHF-S-1-6 16.6 3.0 0.0 13.3 272 35.0 0.0 0.5 0.0 0.1 Scapolite 1.6 97.2
AHF-S-1-7 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-8-1-8 253 0.0 0.0 13.1 255 320 0.0 0.9 0.0 0.1 -- --- 96.9
AHF-S-1-9 228 0.0 0.0 12.9 26.2 378 0.0 0.9 0.0 0.1 - -- 100.6
AHF-S-1-10 233 0.0 0.0 15.0 25.0 37.1 0.0 0.8 0.0 0.0 - - 101.2
AHF-S-1-11 23.7 0.0 0.0 15.9 24.6 379 0.0 0.7 0.0 0.0 --- --- 102.7
AHF-S-1-12 224 0.0 0.0 14.9 26.0 36.6 0.0 1.1 0.0 0.0 -- - 100.9
AHF-S-1-13 244 0.0 0.0 15.9 24.7 339 0.0 1.0 0.0 0.0 --- - 99.9
N AHF-S-1-14 22.0 0.0 0.0 15.2 245 39.7 0.0 0.7 0.0 0.0 --- - 102.2
- AHF-S8-1-15 233 1.3 0.0 143 247 359 0.0 1.5 0.0 0.0 --- --- 101.1
AHF-S-1-16 14.4 35 0.0 17.9 27.8 35.6 0.0 1.0 0.0 0.0 - - 100.3
AHF-S-1-17 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 32 0.7 0.0 15.5 12.7 28.5 42.6 0.4 0.0 0.0 - - 103.5
AHF-S-2-4 23 1.4 14.4 15.6 203 33.2 10.5 0.6 0.0 0.0 - --- 98.4
AHF-§-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 19.4 299 329 0.0 0.5 0.0 0.1 Scapolite 1.4 100.1
AHF-S-2-7 220 0.0 0.0 14.3 284 353 0.0 09 0.0 0.0 - -- 101.0
AHF-S-2-8 23.2 0.0 0.0 14.4 27.2 384 0.0 1.1 0.0 0.0 --- --- 104.4
AHF-S-2-9 253 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 26.0 371 0.0 0.8 0.0 0.0 - --- 102.1

AHF-S-2-11 19.7 0.0 0.0 18.5 243 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 Homblende  Other  Other wt% Total
AHF-M-1-1 0.8 0.0 0.0 10.9 5.8 11.6 68.6 04 0.0 0.0 --- --- 98.1
AHF-M-1-2 1.1 0.4 9.1 14.6 12.9 23.0 36.5 0.8 0.0 0.0 - --- 98.4
AHF-M-1-3 2.2 49 0.0 17.7 19.6 29.6 23.1 0.5 0.0 0.0 Calcite m 97.6
AHF-M-1-4 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-1-5 9.4 10.2 0.0 14.4 28.8 328 0.0 1.3 0.0 0.2 Scapolite 1.3 98.3
AHF-M-1-6 23.5 0.0 0.0 14.5 27.2 37.3 0.0 1.1 0.0 0.0 --- - 103.5
AHF-M-1-7 21.1 0.0 0.0 15.9 25.5 37.7 0.0 0.8 0.0 0.0 --- --- 101.0
AHF-M-1-8 26.2 0.0 0.0 14.0 24.0 36.1 0.0 0.9 0.0 0.0 --- --- 101.3
AHF-M-1-9 24.8 0.0 0.0 15.5 24.7 375 0.0 0.7 0.0 0.0 --- - 103.2
AHF-M-1-10 244 0.0 0.0 13.7 274 359 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 22 16.2 0.0 13.9 27.2 36.6 0.0 1.1 0.0 0.1 Scapolite 2.2 99.5
N AHF-M-2-4 15.7 2.7 0.0 19.2 259 34.7 0.0 0.7 0.0 0.1 Scapolite 1.2 100.3
r AHF-M-2-5 19.7 0.5 0.0 17.5 249 38.4 0.0 0.7 0.0 0.1 - - 101.8
AHF-M-2-6 21.9 0.0 0.0 17.5 239 353 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-2-8 222 0.0 0.0 12.6 26.4 371 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-2-10 224 0.0 0.0 18.2 25.3 343 0.0 1.0 0.0 0.0 --- --- 101.2
AHF-M-2-11 15.4 1.5 0.0 174 27.1 37.2 0.0 1.0 0.1 0.1 --- --- 99.8
AHF-M-2-12 8.0 8.7 0.0 16.3 278 37.6 0.0 0.8 0.0 0.0 -n- - 99.2




Appendix C. Whole-Rock Geochemistry

Sample Number  Si0O, TiO, ALO; Fe;O; MnO MgO Ca0O Na,0 KO P,0s LOI TotalMaj Zn Rb Sr Y Zr Nb Ba Total Trace
AHF-S-1-1 7525 0.07 1162 149 0.08 006 043 428 423 000 239 9751 117.5 2315 149 841 2245 1164 564 0.11
AHF-S-1-2 7644 007 11.60 144 0.07 0.06 032 404 423 001 1.62 9828 121.6 2065 152 834 2002 954 BD 0.09
AHF-§-1-3 76.28 0.07 1154 147 007 0.00 036 3.60 495 000 1.54 98.35 1050 217.0 200 88.6 207.7 999 52.7 0.10
AHF-S-1-4 77.17 008 1167 146 008 006 020 4.10 434 001 071 99.18 1194 1993 212 835 2140 965 1159 0.11
AHF-§-1-5 75.66 0.07 11.73 145 0.07 022 089 414 440 0.16 1.08 9882 948 2054 28.7 735 2155 93.0 BD 0.09
AHF-S-1-6 7544 006 1123 135 006 0.6 171 402 424 0.0t 1.61 9829 979 1956 222 79.7 1908 953 582 0.09
AHF-§-1-7 7796 007 1144 144 0.07 000 0.7 417 430 000 030 99.6! 113.1 2046 132 727 1989 927 BD 0.09
AHF-S-1-8 7787 0.07 1164 137 006 0.00 035 4.08 428 000 0.19 99.72 96.7 184.8 192 62.1 1977 744 656 0.09
AHF-$-1-9 7728 0.09 1168 151 0.07 007 038 425 443 000 017 99.76 789 1716 221 60.1 2141 688 BD 0.08
AHF-8-1-10 77.58 009 1174 144 0.06 006 029 413 436 000 0.16 99.75 81.5 1545 202 553 2180 722 782 0.09
AHF-S-1-11 7756 0.09 1163 147 006 007 029 4.09 434 0.0f 032 99.60 73.0 147.0 194 472 213.7 599 BD 0.07
AHF-S-1-12 7758 0.09 1170 144 0.06 006 027 4.13 436 0.00 024 99.68 772 138.7 19.1 440 2083 725 700 0.08
AHF-S-1-13 7780 009 1160 143 0.06 000 027 407 434 000 025 99.67 66.2 1394 195 524 1988 698 953 0.08
AHF-S-1-14 77.67 0.08 11.75 131 006 000 032 415 442 000 017 99.76 526 1448 156 38.0 2022 624 658 0.07
AHF-S-1-15 7780 0.09 1155 143 0.05 006 031 396 436 000 031 99.62 509 1404 160 398 200.7 653 699 0.07
AHF-S-1-16 77.78 0.11 1166 142 0.06 008 026 394 432 0.00 028 9963 727 1054 218 379 212.7 587 1715 0.09
AHF-§-1-17 7722 011 1191 145 0.05 008 029 4.04 439 000 037 99.55 49.9 107.1 228 359 229.1 532 1079 0.08
AHF-8-2-1 76.15 0.07 11.74 147 0.07 000 029 4.00 423 000 189 98.02 1128 221.1 160 865 2149 1132 BD 0.10
AHF-S-2-2 7629 0.08 1152 149 0.07 007 052 38 420 000 181 98.09 1044 2002 229 836 2015 1009 735 0.10
AHF-$-2-3 76.51 0.07 1181 154 0.08 000 039 399 442 000 1.08 988l 869 2153 21.7 798 2180 1084 9438 0.10
AHF-5-2-4 7627 0.07 12,13 149 0.09 008 032 391 440 007 105 988  90.7 1457 196 984 2290 106.6 658 0.10
AHF-S-2-5 7755 007 1160 144 0.07 006 0.18 4.1 435 002 046 9945 1094 1981 {41 725 1999 958 BD 0.09
AHF-S-2-6 77.78 0.07 1153 142 0.07 000 023 417 432 000 031 9959 1687 1935 10.6 925 198.6 87.1 529 0.10
AHF-S-2-7 77.71  0.07 1152 148 0.07 007 026 4.15 428 000 030 99.6! 923 1708 152 802 2077 927 614 0.09
AHF-S-2-8 7722 009 1179 156 0.07 000 023 425 445 6.02 024 9967 91.0 1638 192 903 2174 83.1 655 0.09
AHF-S-2-9 77.54 010 11.78 150 006 0.00 020 399 442 001 034 99.59 748 1447 144 574 2171 645 BD 0.07
AHF-S-2-10 7731 0.09 1192 146 0.06 000 026 4.18 447 0.00 0.15 99.75 73.1 140.7 198 451 2138 72.1 1800 0.09
AHF-S-2-11 7725 0.12 1166 180 0.08 0.15 035 397 426 000 027 9964 1119 120.7 283 405 1940 618 949 0.08
AHF-M-1-1 7576 008 1169 156 0.08 000 049 352 504 002 164 9825 1149 2433 232 953 2416 1112 737 0.12
AHF-M-1-2 75.17 008 1164 152 0.07 0.16 1.14 355 466 007 184 9805 102.5 190.6 38.1 778 2069 838 1044 0.10
AHF-M-1-3 7492 007 1170 137 006 0.3 156 3.79 428 001 200 9791 804 1559 357 63.6 1986 804 624 0.09
AHF-M-1-4 7728 007 11.85 147 0.08 000 0.15 4.16 439 001 044 9946 111.7 2076 156 G3.0 2108 1058 90.7 0.10
AHF-M-1-5 76.64 008 12.08 1.61 0.08 000 027 429 446 000 040 9950 1125 2194 141 932 2343 1153 BD 0.10
AHF-M-1-6 76.81 0.09 1189 161 0.07 008 024 4.15 437 0.01 060 9931 989 1682 17.1 549 2268 726 484 0.09

¢




Appendix C. Whole-Rock Geochemistry

Sample Number ~ SiO, TiO; AlLO; Fe,O; MnO MgO CaO Na0O K,0 P05 LOI TotalMaj Zn Rb Sr Y Zr Nb Ba Total Trace
AHF-M-1-7 7738 0.08 11.75 1.44 006 006 028 4.14 440 0.00 033 9959 793 154.1 204 485 1932 677 53.0 0.08
AHF-M-1-8 7760 0.09 11.55 147 006 006 028 4,10 435 0.00 037 9956 76.1 1437 198 402 2102 8i2 BD 0.07
AHF-M-1-9 77.10 0.10 11.73 165 006 0.06 030 4.15 434 000 043 9949 924 (529 221 452 2177 705 BD 0.08
AHF-M-1-10 7723 0.09 1192 142 005 000 032 418 450 0.00 022 99.70 77.5 1406 13.8 347 2124 728 573 0.08
AHF-M-2-1 76.31 0.07 1180 151 007 000 026 3.5 499 001 135 9855 846 2043 113 973 2212 100.7 BD 0.09
AHF-M-2-2 73.51 0.07 11.03 127 006 0.06 034 628 4.14 000 3.15 96.76 78.1 1788 183 673 177.0 78.6 BD 0.08
AHF-M-2-3 77.28 007 1167 142 006 0.00 032 423 438 0.00 046 9945 93.5 2030 117 886 2105 918 BD 0.09
AHF-M-2-4 77.85 0.07 1148 144 007 0.00 0.19 415 431 0.00 034 99.56 863 193.1 124 565 1984 1045 740 0.09
AHF-M-2-5 77.64 0.08 11.69 145 007 000 021 42t 439 000 0.18 99.74 974 1712 116 702 1953 763 BD 0.08
AHF-M-2-6 78.12 008 1135 141 006 006 028 404 429 000 023 99.70 724 140.7 196 619 1939 585 BD 0.07
AHF-M-2-7 7762 009 11.84 145 006 006 028 402 435 000 0.15 99.77 68.7 1351 160 379 2060 78.1 53.0 0.08
AHF-M-2-8 7769 0.08 11.81 140 005 0.00 023 399 443 0.00 025 99.67 69.3 1394 141 350 1981 665 99.6 0.08
AHF-M-2-9 7759 009 11.79 141 005 0.00 021 402 446 0.00 030 99.63 619 1327 124 438 2056 657 615 0.07
ANF-M-2-10  77.58 0.10 1165 148 006 008 026 390 426 000 056 9937 76.6 126.1 174 393 196.1 62.5 BD 0.07
AHF-M-2-11 77.74 011 11.58 1.49 006 0.08 032 400 434 000 020 99.72 694 1175 262 30.7 211.5 541 1630 0.08
AHF-M-2-12 7713 0.12 1169 1.52 005 0.09 044 397 433 0.00 057 9934 700 1155 383 282 2306 569 1712 0.09

14%

*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 arc below detection limits and therefore not reported.
BD = below detection limits, LOI = loss on ignition.






