Mid-crustal magma reservoirs at Cleveland and Akutan Volcano
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Imaged through novel receliver function analyses
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UPPER CRUST
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VWhat is the crustal magmatic architecture beneath individual volcanoes®
xamples from IMUSH

Active Source seismic Imaging
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VWhat is the crustal magmatic architecture beneath individual volcanoes”?
xamples from IMUSH

Active Source Seismic Imaging Selsmic Array
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VVhat can we do with fewer resources”?
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Recelver function techniques can Image
deep crustal magmatic structure with only
a few broadband instruments.

Comparable to a monitoring network.
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Receliver FuNctions
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Seismometer

Recelver functions are sensitive to abrupt
seismic velocity boundaries.

[raditionally used to iImage the Mono,
Lithosphere-Asthenosphere Boundary,
[ransition Zone.

[rade off between velocity and thickness of
ayer.

Lag Time >

Arrival times relate to depth and velocity to boundaries
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Recelver Function Stacks
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Ndividual zarthquake Recelver Functions

AKRB  South/Central America Western Pacific/Asia
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Akutan Volcano
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Akutan Volcano

Mid-C
wides

rustal magmatic region (7 - 11 km),
oread under island.
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Comparison with seismicity

Similar depth and spatial extent as shallow
seismicity related to inflation.
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Cleveland Volcano
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ocity zone underneath Cleveland, and does it have a similar relationship
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Cleveland Volcano
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We do see local variation in the receiver function data, but no distinct additional arrival. VWhat
structures causes this”




S it variable Moho depth’?
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S it variable Moho depth or crustal velocity””
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\Vodeling depth constraints from receiver functions
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\Vodeling depth constraints from receiver functions
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Goal: Reduce misfit in Ps lag times from the Moho
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Depth Resolution

-ew ray patns traverse the shallow crust.

Not sensitive to shallow crust beneath the edifice.
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Mid-Crustal Magma Storage
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Complex Magmatic Geometries

North from Volcano (km)

functions point to a re

Mid-crust.

This doesn’t explain a

geometry of velocity a
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Suggests a more complex 3-D

Jnder the main edifice, receiver

atively thick [VZ

indicating a region of mush/melt in the

| observations

beneath Cleveland volcano.

nomalies -

potential for more detailed analysis.



Main lakeaways

Recelver function technigues are usetul for determining basic mid- to deep-crusta
magmatic architecture with only a few seismic instruments (monitoring scale).

Unlike at Akutan, slow velocities wider depth range and likely extend much deeper than
selismicity.

—vidence that we can discriminate between different "types” of magmatic architecture -
sharp sill vs. gradual.

Useful for characterizing a difficult to constrain piece of the volcanic system with few
nstruments. Complements typical volcanology technigues.

Cotentially usetul In planning future dense deployments around volcanoes.



Why do two volcanoes part of the same arc have such different
magmatic structure”

Crustal Th|ckness’?
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