Water Speciation Around Vesicles within Obsidian Fragments from

Mono Craters, CA: Testing the ‘Bubble Geobarometer’

Todd A. Lindblad, Eric D. Houle, and Travis C. Bender

Faculty Mentor: Phillip D. Ihinger
Department of Geology, University of Wisconsin - Eau Claire

Abstract Motivation

Obsidian glasses preserve textural evidence that multiple Supervolcanoes: New Insights into Rhyolite What We Can Offer:
cycles of fragmentation and annealing occurred within Why We Care Magma Chamber Dynamics A Test of the new ‘Bubble Geobarometer’

magmatlc e e B : Supervolcano eruptions have dramatic impacts on Recent studies have shown that water concentration gradients around large bubbles (>1 mm) in Infrared spectroscopy allows for the measurement of
tlmesocales of these. Processes are poorly f’”‘?'erStO,Od' DISSO,IVEd Earth’s environment. Major eruptions from these volcanic clasts record pressure changes occurring within the parent magma chamber just prior to individual hydrous species in silicate melt (Stolper,
volatile concentrations provide valuable insights into eruption volcanos can decimate the global population. eruption (Watkins et al., 2012). The measured gradients in water content provide insights into the 1982). The relative abundance of the two species
dynamics, as solubility and speciation are sensitive indicators to Dissolved volatile species control the physical timing of pressure and temperature changes associated with the triggering of the eruption. (molecular and hydroxyl) records the glass transition

changing pressures and temperatures. Recently, Watkins et al. properties of magma, and hence, the nature of its temperature on quench during eruption
(2012) postulated a‘bubble geobarometry’ technique utilizing eruption. Detailed study of quenched volatile (Ininger et al., 1993).
water diffusion profiles around vesicles in obsidian fragments concentrations in eruptive glasses provides insights | Two Hydrous Species in Rhyolite
Collected from tephra deposrts Of Mono Cratersl Cahfornla. into the dynamlcs of SuperVO|CanO eruptlons’ BUbb|e geObarometry A record Of pressure Changes, dega88|ng, 6 —r— e
They suggested that the gradients in water content were the and regassing at Mono Craters, California 1 s

molecular HOH
product of volatile resorption following pressure increases of [h84 JieENL WAt MickaokMaga!, &nel Doralil J. DEFEsIE™
5-30 MPa prior to eru ptiOﬂ. To test this intriguing hypOthESiS, - Department of Earth and Planetary Science, University of California-Berkeley, Berkeley, California 94720-4767, USA
we present infra red spectroscopic measurements Of dissolved | ’Lawrence Berkeley National Laboratory, Berkeley, California 94720, USA Omﬁ%riiyl)
water and carbon dioxide contents in Mono Craters obsidian _ |
fragments. The relative abundance of the two dissolved water 0y ey . S a < T j SR | HoOtoa (Wt %)
species (hydroxyl and molecular water) measured in silicate < | B\ * TN N T I
glasses is a direct function of the total water content and the ] | Y | TR : Changes with Temperature
cooling rate of the melt. Hydration occurring at temperatures g Condutt 4 3 : f
below the glass transition can thus be readily identified. We BUbb'eA/,:" & " =
examine the variation in abundance of hydroxyl and molecular v L= = : |
water species along hydration gradients near large vesicles to | | o = oA 1000 | w0 20 E:
determine whether hydration occurred at magmatic or |

sub-magmatic temperatures.

Geology, published online on 15 June 2012 as doi:10.1130/G33027.1

1N

Wt % of H20 as
OH and HOH
N

6

Decreasing
Temperature

Wt % of H20 as OH

H20total (Wt %)

Results
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FT-IR Technique

Infrared photons can be used to detect RISt e N : :

trace constituents in obsidian. The Panum Crater S S A\ == ; Figure 4 1.25 mm deformed bubble in doubly-polished
energy of the absorbed phOtOﬂ correlates http://volcanoes.usgs.gov/volcanoes/mono_inyo_craters/ : . <uc obsidian clast

with the energy of the chemical bond of £

the trace constituents. By measuring
absorbance in the IR, the total number of

chemical bonds related to a particular

trace species can be determined. Sa m p I e Pre pa ration

Obsidian clasts were mounted in graphite powder and pressed
into cylindrical pucks. The pucks were sectioned using a
diamond-tipped wafer blade and doubly-polished to ~300
microns thick. Large bubbles (>1 mm) were selected and
analyzed using the micro-FTIR facility at UW-Eau Claire.

' ,/.i &5 Figure 5 Vertical and horizontal traverses radial to bubble

Figure 2 Analytical traverse tangent to large bubble Figure 3 Analytical traverse across light and dark banding
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We aim to examine more obsidian clasts using our sample preparation method in pursuit of large
(>1 mm), isolated resorbed bubbles. Traverses exceeding several mm will be conducted away from the bubbles,
with the hope of measuring glass transition temperatures that correlate with gradients in total water content. Traverse to determine possible causes in dark and light banding across sample Traverse perpendicular to bubble elongation

Traverse Two (Banding) Traverse Two Transition Temperatures Traverse Four (Perpendicular to Elongation) Traverse Four Transition Temperatures
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