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Hinman and Lindstrom 1996; Jones and Renaut 2004; Lowe and Braunstein
2003; Mountain et al. 2003; D.E. White et al. 1956). Silica, originally deposited
as X-ray amorphous silica (opal-A; that is, silica with crystal size below the
resolution of X-ray diffraction or truly amorphous), undergoes subsequent
phase transitions to quartz (Lynne and Campbell 2003; D.E. White et al. 1956;
D.E. White et al. 1988) through intermediate phases, e.g., opal-C or opal-CT
(Guidry and Chafetz 2003a, 2003b; Herdianita et al. 2000; Lynne and
Campbell 2003; Rodgers et al. 2002). Temperature and degree of
oversaturation control the rate of these transitions in subaqueous systems
(Kastner 1981; Mountain et al. 2003; Williams and Crerar 1985; Williams et al.
1985). In subaerial systems, the amount of water flowing through the system
also controls the rate of diagenesis (Guidry and Chafetz 2003b
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showing bedding surface
with ripples and cracks. B)B)
Mound armor microfacies
showing discontinuous
sheets of fine quartz
crystals, coarse void-filling
quartz crystals, and
meniscus cements (cross-
polarized light). C)C)
Stratiform geyserite
microfacies showing dense,
thin laminations. D)
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last event once again precipitating coarse quartz crystals.
Deposition of geopetal deposits is preceded by a complex series of
void-lining precipitates in this example. 
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Discussion

The occurrence of microfacies in sinters at Artist Point and Steamboat Springs
provides an opportunity to evaluate preservational events. These two deposits
have reached different degrees of silica diagenesis. Steamboat Springs is
mostly in the quartz phase, whereas Artist Point still has significant amounts
of opal. Petrography, mineralogy, and the presence of fewer microfacies at
Steamboat Springs than at Artist Point is probably a consequence of the
greater diagenesis at the former site but may be the result of original
differences. Both possibilities are considered below. The lack of definitive
microfossils at either location contrasts with Devonian Drummond Basin
sinters (Walter et al. 1996) and Pleistocene Umukuri sinters (Campbell et al.
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sizes of quartz formed during filling of void under isothermal
conditions.

Crystal size, textures, and silica mineralogy in sinters with microbial textures
are more variable than those without such textures. The former have large
voids, which are largely absent in sinters without microbial textures. Slower
rates of deposition and diagenesis at lower depositional temperatures of mat-
fabric sinters could result in greater variety of silica phases and crystal sizes.

Crystal size is partially dependent on the timing of precipitation and/or
diagenesis, and is controlled by the temperature of deposition, the original
texture and pore size, and/or the presence of microbial structures (Campbell
et al. 2001; Guidry and Chafetz 2003b; Hinman 1995, 1997; Lynne and
Campbell 2003; Rodgers et al. 2002). The effect of initial silica deposition on
crystal size is well illustrated in the Type 2 fabric. Here, the crystal and pore
size of the fabric is much more variable than in the dense surfaces of Type 1
fabrics (Fig. 5P, Q, R). Information about dense surfaces, like Type 1 fabrics, is
lost more quickly during diagenesis than that contained in the more variably
sized crystals in Type 2 fabrics, which may explain why Type 1 fabrics are not
observed at Steamboat Springs. The following sequence of events explains the
formation of Type 2 fabrics. (1) Microbial mat is infused with silica that
precipitates as opal-A. (2) Remaining pore space is filled with coarser-grained
quartz, preserving original thickness and dendritic structure. (3) Silica in
microbial remnants recrystallizes (Fig. 8G). Similar diagenetic and taphonomic
progressions have been suggested (Campbell et al. 2001; Guidry and Chafetz
2003b; Hinman 1997; Jones and Renaut 2003a). Most textural information is
lost in the third step (Lynne and Campbell 2003). Steamboat Springs sinters
have reached this stage. Loss of textural information biases the geological
record of microbial signatures (Walter 1977).

Preservation Potential of Microfacies

Preservation potential of microfacies in ancient hot-spring deposits is of
primary importance. Because mechanical erosion focuses on structures with
higher relief, such structures may have a lower preservation potential.
However, it is not only relief that determines whether a given microfacies is
preserved in the geologic record. Pore filling and transition to more stable
silica phases are of greater importance (Lynne and Campbell 2003).
Temperature, ionic strength, and chemistry control silica speciation and rates
of silica deposition (
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Modern features have edifices and geyserites not present in the older siliceous
sinters.

Chemical Variations.Chemical Variations.—Water chemistry is another factor constituting
depositional environment. Differences in water chemistry could affect mineral
solubility, which could explain loss of microfacies variability at Steamboat
Springs. Chemically, the two modern analogs are similar (Table 2). While some
differences would affect the speciation of silica (e.g., higher activities of
silicofluoride complexes in Yellowstone waters than in Steamboat waters), the
saturation indices for silica minerals would be largely unaffected. So silica
deposition rates, as dictated by degree of oversaturation, are not driving
differences in microfacies preservation between Artist Point and Steamboat
Springs sinters.
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