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Volcanic eruptions threaten human health and productivity. Accurate eruption forecasting Figure 3: Water Concentration to Depth Figure 6: Compiled Estimations of Magma Storage and Migration Depths
remains a challenge, even in well-monitored volcanic systems. Pre-eruptive geophysical Water concentration (C; wt % H,O) in the sample may be calculated by the Beer-Lambert Brown shaded regions indicate geophysical estimations. Purple shaded regions indicate
observations understood within a post-eruptive petrologic context may help inform future Law using absorbance area (A; cm™). H,O concentration in the melt is related to H,O geochemical estimations. The dotted blue line indicates sea level. Redoubt summit peak
forecasting efforts by tying pattern recognition to a more mechanistic understanding of concentration in the crystal using a plagioclase-melt partition coefficient (K ; 0.002 in this Is~3 km ASL. Sample E5C1 - X1 depth is plotted in comparison. Orange symbols
magma storage and migration in volcanic systems. This project tested a method to use the study). H,O concentration in the melt can then be related to a confining pressure (P) represent upper estimates. Blue symbols represent lower estimates. Squares are
water in plagioclase hygrometer to estimate pre-eruptive magma storage depths of two through VolatileCalc. A depth (h) may then be found. concentrations calculated using areas determined by Method 2. Circles are
2009 Redoubt eruption Events. These depths were then compared to other petrologic and | VolatileCalc concentrations calculated using areas determined by Method 3.
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Figure 5: Complications in Interpretation — Inclusions
Left: (A) Reflected light (x5 optic). (B) Transmitted light (x50 optic). Mineral, melt, and fluid * The depth ranges generally do not agree with petrologic or geodetic estimations of
Figure 2: Polarization and Area Calculation inclusions are present in all samples and may have intersected the IR beam path during magma storage depths. There is some agreement with the geophysical record.
Two spectra polarized at 0" and 90" were taken per spot. Absorbance area for cut slabs measurement. Right: visual (top) and spectral (bottom) identification of inclusions.
was calculated by Method 1. Absorbance area for single slabs was calculated by Method Key: . — = —- - - « Sample E5C1-X1 likely diffusively re-equilibrated or crystallized within the conduit. As
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T Meltinclusions have an asymmetric peak skewed to the right (Johnson and Rossman, 2004).
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