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Eruption temperatures estimated using zircon saturation, feldspar-liquid, two feldspar, and Ti-in-quartz geothermometers converge on 718 °C for Boehnke et al,, 2013 Zm-sa. (MG) 689 34 724 ? 633 10 619 23 Melt viscosity %
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Y + Nb (ppm) Y (ppm) _ 10| ~ 10} spite its lower temperature, the evolved melt has a lower viscosity due to the increased F content (nearly double that of the less evolved melt).
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Figure 1. Geologic map of Spor Mountain and the surrounding area in -SM-831 (MG)  .SM-31 (MG) 2 71 2 71
western central Utah. The Spor Mountain Formation dominately con- o 6l o 6l
tacts Devonian to Precambrian carbonates, though at a few locations, Figure 2. Whole-rock variation diagrams. A) Total alkali silica (TAS) 5| 5|
it contacts the Eocene Drum Mountain Rhyodacite. The Be mines are diagram with whole rock (WR, closed symbols) and matrix glass (MG, 4l al
located in the SW portion of the map (labeled 1 through 7). Samples open symbols) for the Spor Mountain rhyolite, Utah. All samples plot 5l 5| .
were taken from the following mines: Taurus (SM-14, -831, -86), well within the rhyolite field, similar to other topaz rhyolites. P-T from Experiments Vl CO NC I usIions
. . . 21 P 2L 2 + . °
Roadside (SM-31), and Blue Chalk (SM-35, -37). Modified from B) SiO, vs Be. C)FvsBe. D)F vsCL 1 (Webster et al., 1987) P-T from Experiments
Lindsey (1979). E and F) Tectonic discrimination diagrams (Pearce et al., 1984). All , ' / ‘ ; ' I/ (Websicer etal, 1987)  The Be-mineralized Spor Mountain rhyolite (21.4 Ma) is a highly evolved, topaz rhyolite associated with Basin and Range extension.
samples (with the exception of two glass analyses from the evolved 450 500 550 600 650 700 750 800 850 900 950 450 _ 500 _ 550 600 _ 650 700 750 _ 800 _ 850 900 950
samples) plot in the “Within plate” fields, consistent with the Spor Temperature (°C) Temperature (°C)  The rhyolite formed by partial melting (~30%) of continental crust hybridized with mantle components, followed by extensive fractional crystallization
Mountain rhyolite’s A-type signature. Blue dots represent rhyolite ob- — Boehnke Zrn-sat. (Matrix glass) —Boehnke Zrn-sat. (Whole rock) — Putirka PI-Liq Putirka Afs-Lig Putirka 2 Fsp (75% crystallization). (Dailey et al., in preparation).
sidians from the compilation of Macdonald et al. (1992). — Elkins and Grove 2 Fsp Benisek 2 Fsp — Huang and Audetat Ti-in-Qz —Thomas et al. Ti-in-Qz — Righter et al. Biotite o . _ . . . .
* Be 1s highly enriched in the matrix glass (up to 75 ppm), 30 times greater than average continental crust; other rare elements (e.g., L1, Ga, Rb, Nb, Sn, and
Figure 6. Comparison of temperatures calculated over a range of pressures for A) SM-31, a less evolved rhyolite and B) SM-831, an evolved rhyolite. The Ta) are similarly enriched.
temperatures were calculated at pressures from 0-15 kbar. Geothermometers that are not pressure sensitive (have no pressure term) are vertical. The degree
of pressure sensitivity can then be estimated by the slope of a geothermobarometer’s curve. The Benisek 2-Fsp thermometer and the Righter biotite ther- e Fractional crystallization set the stage for later hydrothermal alteration, which subsequently concentrated the Be into the Be Tuff Member of the Spor Moun-
mometer give anomalously low and high temperatures. The intersections of these thermobarometeric curves are estimates of the crystallization pressure of tain Formation.
1000 the system. The Huang and Audétat (2012) T1 in Qz curve crosses most of the less pressure sensitive models between 1-3 kbar, while the Thomas et al.
2 kbar (2010) model for Ti in Qz requires a crystallization pressure of 5 to 13 kbar, much too high for this volcanic system. * Water content of the Spor Mountain rhyolite was around 5 wt% H_O, based on experimental results of Webster et al. (1987).
Qz 20 -
200 | A e Ti-in-Qz, feldspar saturation, two feldspars, and zircon saturation temperatures calculated for the crystallization of the Spor Mountain magma converge at
Water 15 660° and 710° C, with the evolved rhyolite crystallizing at a slightly lower temperature than the less evolved rhyolite.
Saturated >
o 500 o 10  Pressure-dependent geothermobarometers suggest that the Spor Mountain magma crystallized at ~2 kbar, consistent with the experiments of Webster et al.
E = (1987).
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