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The Grand Challenge

Koulakov et al. 
(2021)

Schulte‐Pelkum & Haney (2024)

Janiszewski et al. 
(2013)

Koulakov et al. (2021)
DeGrandpre et al., 2017Lu & Drzurisin, 2014

Schulte‐Pelkum & Haney 
(2024)

Syracuse et al. (2015)
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Google Earth

Data SIO, NOAA, U.S. Navy, NGA, GEBCO

Akutan Island



4Images courtesy of AVO / Alaska Division of Geological & Geophysical Surveys

McGimsey, R. G. 1996
Nye, C. J. 1994

McGimsey, R. G. 1996
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Eruptive History & Activity

Pliocene to Holocene
Ancestral Akutan:

pyroclastic and effusive 
eruptions

~ 400 AD
most recent 

caldera-forming eruption

1850s
Modern Akutan:

Cinder cone & lava flows

1920s – 1970s
lava flows fill caldera

1980s – 1992
ash plume events 

1996 – 2010
seismic swarms recorded

1996 – 2024
surface uplift, volumetric 

change, geodetic pulsations
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A. B.

C. D.
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Partial Melt Body

Conduit Branching

Pathway for Magma Rejuvenation
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Deep Crust
Magmatic Input

Geodesy
Lu & Dzurisin, 2014
Xue & Freymueller, 2020
Wang et al., 2023

Geophysics
Syracuse et al., 2015
Koulakov et al., 2021
Song et al., 2023



13

Geophysics
Janiszewski et al., 2013
Song et al., 2023

Mid-Crustal Partial Melt Body

Petrology/Geochemistry
Blatter et al., 2013
Wang et al., 2021
Jorgenson et al., 2022
Rasmussen and Plank (2019)
Zimmer et al., 2010

Geodesy
Lu & Dzurisin, 2014
Xue & Freymueller, 2020
Wang et al., 2023
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Shallow Crust Conduit Branching

Geophysics
Syracuse et al., 2015
Koulakov et al., 2021
Song et al., 2023

Petrology/Geochemistry
Romick et al., 1990
Zimmer et al., 2010
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Magma Pulses Based on Geodetic Models

Geodesy
Lu & Dzurisin, 2014
Xue & Freymueller, 2020
Wang et al., 2023
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Magma Pulses (1996-2024)

Geodesy
Lu & Dzurisin, 2014
Xue & Freymueller, 2020
Wang et al., 2023
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Magmatic Dynamism (1992-2024)



Thank you

Maggie Moss
Colorado State University
maggie.moss@colostate.edu
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