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- eruption forecasting

- identify magma storage region

- estimate amount of magma available
- identify magma pathways
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V, km/Ma
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- small onshore footprint




- small onshore footprint
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- small onshore footprint
- noisy data
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Mount Gareloi Seismicity
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- small onshore footprint 5N 52
- noisy data
- temporally variable seismicity
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Mount Gareloi Seismicity
- small onshore footprint siNs2f o ' ' ' = B 2
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- small onshore footprint

- noisy data

- temporally variable seismicity

- potentially limited seismicity distributions
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- small onshore footprint

- noisy data

- temporally variable seismicity

- potentially limited seismicity dlstrlbu’aons

. remote locations =
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- up to 27 years of records for some volcanoes
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- up to 27 years of records for some volcanoes
- range of types of seismicity

DLPs: deep long-period earthquakes repeating earthquakes
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- up to 27 years of records for some volcanoes
- range of types of seismicity
- additional geophysical constraints on deformation

a: Observed
Track 301

b: Modeled
Track 301
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- supplemented by temporary seismic data
- double-difference earthquake location & tomography
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most recent eruption: 2006
magma chamber depth:

2-4 km & 7-12 km (InSAR; Lee et al., 2010)
12-15 km (petrologic; Zimmer, 2009)
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number of earthquakes
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near-summit seismicity
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“deep” long period seismicity
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Akutan: Makushin:

most recent eruption: 1992 most recent eruption: 1995
magma chamber depth: magma chamber depth:
13 km (InSAR; Lu et al., 2000) 7 km (InSAR; Lu et al., 2002)
4 km (GPS; Ji and Herring, 2011) 5-6 km (petrologic; Zimmer, 2009)

4.5 km (petrologic; Zimmer, 2009)

blue earthquakes:
15-37 km depth
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Makushin:

- more complex
structure

- high-V Captains
Bay pluton

- low-V region
surrounded
by eqgs

Akutan:

- simpler structure

- high-V volcanic
core

- low-V region
surrounded
by eqgs

Syracuse et al., 2015
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most recent eruption: 2008 Q{\@ Kz
magma chamber depth:
2-4 km (InSAR, GPS; various studies)
4 km (petrologic; Zimmer, 2009)

highly attenuating region

0.3 Hz at 0-6 km depth

Ohlendorf et al., 2014

depth, km
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low-V magma reservoir
at 4-5 km depth
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OKCE velocity decrease during
2013 inflation event
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Redoubt - most recent eruptions: 2009, 1989-1990
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- also, Cleveland Volcano,
instrumented summer 2015

Akutan Island and Volcano

Unalaska Island
Makushin Volcano
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- Seismic imaging of Alaskan volcanoes presents a unique set of challenges,
but much can be done with existing data

- At resolvable depths, a wide range of seismic structures associated, including
- high-velocity intrusives
- cooled magma along conduits
- plutons
- largely aseismic low-velocity regions associated with magma storage

- but some volcanoes show little structure
- transient features?
- need more instrumentation!



