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l1l. Modeling & Results

Using a diffusion model [3], the timescales for H,O loss by diffusion from the majority of Mis
are on the order of 1-6 days, with some values of up to several weeks. However, fitting of dif-
fusion profiles [4] to transects of H O and CO, measured along Re lengths suggests decom-
pression rates of 0.05-0.007 MPa/s, where faster decompression rates are often associated
with deeper initial storage conditions, providing timescales of final ascent between 1 and 3
hours. Timescales represented by Ml and Re are consistent throughout the fallout deposit.
Figure 4 (right):
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Figure 3 (above): Ranges in water concentrations represented by the nine layers sampled stratigraphically, starting from the very basal (<1 cm) fall deposit. Scatter in H O is generally similar between layers, with
highest Ml values continuously going upward ~4.5 wt. % and dropping in the following units. This scatter can be used to determine a timescale if the following three things can be estimated: (1) initial concentra-
tion (2) external concentration and (3) diffusivity of the species in question. Starting and external water concentrations are estimated using the spread in H,O data, and we used diffusional coefficient of 10-11um/s,
as this value constrains the experimentally observed rate of hydrogen diffusion during heating in quartz phenocrysts [5]. In this approximation, a 100 um Ml is modeled in a 600 um quartz grain.

[1] Christiansen, US Geol Surv Prof Pap 729-G  [2] Wilson (2009), AGU Fall Meeting, #V23C-2085.
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ll. Methods & Analysis

Loose but glass-coated quartz crystals have been sampled from ten horizons in the fall deposit. Melt inclusions
(MI) and reentrants (Re) were analysed for major and trace elements as well as volatile concentrations Individual
MI analyses allow for reconstruction of melt compositions during crystallization, whereas Re (unsealed Mils) pro-
vide insights into the evolution of the magmatic system leading up to quenching on eruption.
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Figure 2: Volatiles and light elements plotted vs. Rb. Concentrations of B and Cl, which do
not diffuse through quartz on relevant timescales, show variations consistent with fraction-
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MM3-4 0012 84.5 1.7 1.1 460 BA\M 4
MM4-6 0015 88.5 1.5 1.8 400

1
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[3] Cottrell et al. (2002), G3, 4, 1-26.
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[4] Liu et al. (2007), JGR, 112, B06204.

ration pressures of 140-170 MPa, equivalent to depths of 5-7 km; however, each horizon also contains Mls with
lower and more varied volatile concentrations. Variability in Ml data for the rapidly diffusing elements (H and Li)
is attributed to diffusive loss during pre- or syn-eruptive decompression and in the earliest stages of the HRT
eruption. We used this scatter in MI, along with gradients in Re, to calculate timescales of decompression.

1. Slow ascent

al crystallization. These trends require ~40% crystallization of the less evolved Mls (found in
the middle and upper portions of the fall deposit) to yield the more evolved compositions
of Mls in the earliest fall layer sampled (< 2-3 cm from base). Li is a fast diffusing element and
shows possible gains and losses. Many H,O values are low compared to the fractional crys-
tallization curves, in contrast to B and Cl, and this suggests loss by post-entrapment H diffu-
sion through the quartz host.

2. Stalling at shallow depths before final eruption

3. Pressure release at top of magma chamber due to magma withdrawal
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[5] Severs et al. (2007), Chem. Geol, 237, 358-371.




