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Abstract:
The fine scale mineralogy of two Sulfolobus and Acidianus harboring acid sulfate geothermal areas in
Yellowstone National Park was investigated to determine the interrelationships between these
microbial populations and the ambient mineralogy. The two geothermal areas are a highly altered
solfatara in Rabbit Creek, Midway Geyser. Basin and a less mature solfatara in Ragged Hills, Norris
Geyser Basin. The fine scale mineralogy was determined using X-ray diffraction (XRD) in
combination with scanning electron microscopy (SEM) equipped with energy dispersive spectroscopy
(EDS). Cryogenic SEM was used to investigate in situ potential interactions between the mineralogy
and microbial populations using both natural and cultured samples. Water chemistry of the natural
springs was monitored over a one and a half year time span, and thermodynamic modeling was used to
predict the equilibrium mineral assemblages.

The mineralogy of the two sites was found to be significantly different. Abundant sulfide and sulfate
minerals were present at the Ragged Hills site, while no sulfate minerals and only trace amounts of
sulfides were present at Rabbit Creek. Both sites contained kaolinite, quartz, a variety of paracrystalline
silica phases, amorphous aluminum hydroxides, and a various residual volcanic phases. Rabbit Creek
also contained hematite and halloysite. Elemental sulfur was only observed at one uniqe spring at the
Ragged Hills site.

The mineralogy observed at these sites was found to influence the populations of sulfur metabolizing,
acidophilic, hyperthermophiles in several ways. The microbes from high temperature springs at these
sites were found to attach, both in situ and in culture, to a variety of mineral surfaces, including quartz,
alunite, sulfur and kaolinite. Microbes from these springs were also found to consume elemental sulfur.
It was determined that the kaolinite and amorphous aluminum hydroxide present at both sites are
capable of buffering the pH in the range acceptable to sustain Sulfolobus and Acidianus. Observations
indicate that elemental sulfur is potentially consumed by metabolic oxidation as rapidly as it forms. 
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