
that the ground truth map was sampled at points every 40 m while AVIRIS sampled
every 20 m and averaged spectra from an approximately 400 m2 area. We therefore
may expect AVIRIS to give a more accurate representation of the buddingtonite
concentration in this zone because it is not affected by the very small-scale variations
that could deceive the pin-point ground sampling.

An interesting feature that appears on both maps is a small zone of no
buddingtonite. It was masked by the SAM filter on the AVIRIS image and showed no
ammonium on the ground survey. Inspection of the area revealed a 20 m by 5 m piece
of ammonium-free rock that was faulted in place.

On a huger scale, AVIRIS showed that the buddingtonite occurs in two of four
exposed volcanic tuff units, and forms isolated zones along the western mountain front.
Within the ammonium zones, areas of high and low concentration are generally linear
and are believed to correspond to fracture patterns. It is thought that these fractures
were the passages along which ammonium-bearing hydrothermal fluids once flowed.

Field mapping indicates a relationship between buddingtonite and northeast-
stnkhg, high angle, dip-slip basin and range(?) faults. All of the high-ammonium
zones inspcted were on the northern, down-dropped side of these dip-slip faults.
Witbh the buddingtonite zones the rock is broken by closely spaced fractures that are
sub-parallel to the northeast striking faults.
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Figurd. AVIRIS (Iefl) and ground-truth (right) NH, concentmtion maps:

Contour internal is 1000 ppm, dashed contours are 5500 ppm

6. CONCLUSIONS

AVIRIS is capable of quantitatively mapping buddingtonite concentration in
the southern Cedar Mountains, Nevada. This is accomplished by producing a
calibration equation based on laboratory analysis and applying it to appropriately
processed AVIRIS data. Buddingtonite is both stratigraphically and structurally
controlled at this site, and is found commonly in concentrations up to 6000 ppm.

Tids method maybe applicable to other hydroxyl minerals, found in
hydrothermally altered rocks, that contain absorption features in the SWIR. Besides
buddingtonite, other examples include alunite, kaolinite and jarosite. If these can be
quantitatively mapped, not only can we determine the geometry of a fossil hot spring
system, but we can infer much about the chemistry of the hydrothermal fluids that
affected different parts of the system. Alunite would indicate low pH and more

m
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oxidizing fluids, while buddingtonite den- high pH and more reducing fluids.
Kaolinite is formed by oxidizing fluids of an intermediate pH (Krohn, et al, 1988).
Knowledge of fluid chemistry in fossil hot springs can aid in their study and be valuable
in choosing prospecting sites.
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