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AVO-Identified Science Priorities
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Determining the 
origins of diversity 

of arc magmas

Understanding 
magmatic systems 

that drive 
eruptions

Understanding 
volcanic cycles 
using improved 
geochronology

Linking melt 
inclusion and gas 

datasets

Links between 
tectonics and 

volcanism

Processes that 
lead to DLP 
earthquakes 

beneath volcanoes

Differentiating 
between tectonic, 
hydrothermal, and 

magmatic 
earthquakes

Impacts of non-elastic, 
non-homogeneous 
rheology on magma 

transfer and 
deformation

Advancing our Understanding of Volcanic Cycles and Plumbing Systems

Analyzing Real-Time Datasets For Improved Interpretation of Active Systems
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Broad Working Group Objectives

Better linking melt 
inclusions with 

independent 
datasets 

Identifying best 
practices for volatile 

restoration in melt 
inclusions

Improving degassing 
models for linking MIs to 
surface gas signatures

Improving our 
understanding of volatile 
fluxes and cycling
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May Working Group Discussion Topics

Data gaps in the volatile record (MI, gas) for 
volcanoes in the Alaska-Aleutian Arc

Which volcanoes have both MI and gas data ready for 
integration? Which volcanoes have good gas data but need MI 
data, and vice versa?

What can we do now as a community, sans additional 
funding? Where should we focus our efforts?

Research priorities that require funding



First Task: Data Compilation of MIs and Gas
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Categories Emerging from Data Compilation:

MI 
Data?

Reconstructed 
CO2?

Gas 
Data? Example(s) Next Step

Group 1 ✔ ✔ ✔
Okmok 2008

Veniaminof 2018

Time to model! Explore potential 
forward model degassing 
pathways based on different 
scenarios (e.g., shallow 
degassing, recharge).  

Group 2 ✔ ✖ ✔

Augustine 2006 
Pavlof 2016 (IP; 

Plank & Lee)
Spurr 1992

Reconstruct CO2 from MIs

Group 3 ✖ ✖ ✔
Shishaldin 2023

Cook Inlets! Analyze MIs

Group 4 ✔ ✔ or ✖ ✖ ??? Deploy multi-GAS during unrest

Group 5 ✖ ✖ ✖
Douglass (some gas, 

no holocene 
eruptions) 

Analyze MIs from any available 
material, and deploy multi-GAS 
during unrest? 



→ Cook Inlet volcanoes don’t have much
     published MI data but…
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Working Group Findings

FC: J. Schaefer / AVO ADGGS
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Ewert et al. (2018)

→ …all Cook Inlet volcanoes ranked as
     high to very high threat and…
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Working Group Findings
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Ewert et al. (2018)

PC: S. Kushner / UAA

→ …these volcanoes are great targets
     because they have great gas data:
     annual flights, multi-GAS

→ Cook Inlet volcanoes don’t have much
     published MI data but…

→ …all Cook Inlet volcanoes ranked as
     high to very high threat and…



Mount Spurr: 2025 Unrest

9FC: J. Lubbers / USGS AVO

FC: USGS AVO
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AVO Community Experiment Solicitation
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Community Response Timeline: Mount Spurr Case Study

Aug-Oct. 2025

Subset of MI VBs 
measured by Raman 

at UCB

Subset of MIs 
homogenized at UF

Aug. 2025

Plg- & Pyx-hosted MIs 
prepped by participating 

labs (MSU, UF, CVO)

Aug. 2025

Initial estimates of MI 
glass volatiles & major 
elements by FTIR and 
EPMA at USGS-CVO

Jan. 2026

Measure homogenized 
MI glass by 

SIMS at ASU

Feb. 2026

Measure homogenized 
MI glass by 

EPMA at UAF-GI

Jun. 2025

Sample splits 
distributed by AVO

Mar. 2026

Refine Sulfur_X 
modeling

Nov. 2025

Preliminary Sulfur_X 
modeling to estimate 

entrapment pressure & 
degassing pathways

11



Some Preliminary Findings
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→ Collected an MI dataset (including CO2) for Mount Spurr, a very
     high threat Cook Inlet volcano, via a community effort using
     readily available resources.

→ Trapped melts are compositionally variable (andesite-dacite)
     with moderate H2O (up to ~2.7 wt.%) and S (up to ~0.1 wt.%),
     high Cl (up to ~1 wt.%); vapor bubble CO2 up to 1200 ppm. 

→ Entrapment pressure estimates of 250-260 MPa (~9.5-9.8 km
     below surface). 

→ Summit CO2/S molar ratio (~1) from recent unrest corresponds to
     shallow degassing of Spurr magmas at ~30-60 MPa (~1.1-2.3 km
     below surface). 



Visit our poster on Tuesday, Dec. 16 from 8:30 am -12 pm*!
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* Attending Norman L. Bowen Award Lecture from 8:30-10 am so actually come by between 10-12 pm! 🙂 



Categories Emerging from Data Compilation:

MI 
Data?

Reconstructed 
CO2?

Gas 
Data? Example(s) Next Step

Group 1 ✔ ✔ ✔
Okmok 2008

Veniaminof 2018

Time to model! Explore potential 
forward model degassing 
pathways based on different 
scenarios (e.g., shallow 
degassing, recharge).  

Group 2 ✔ ✖ ✔
Augustine 2006 
Pavlof 2016 (IP)

Spurr 1992
Reconstruct CO2 from MIs

Group 3 ✖ ✖ ✔
Shishaldin 2023

Cook Inlets! Analyze MIs

Group 4 ✔ ✔ or ✖ ✖ ??? Deploy multi-GAS during unrest

Group 5 ✖ ✖ ✖
Douglass (some gas, 

no holocene 
eruptions) 

Analyze MIs from any available 
material, and deploy multi-GAS 
during unrest? 

14



What’s Next? 
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How can we make the MI data collection process more efficient in 
a community response scenario? 

How do we prioritize systems to focus on as a community?

Join our Slack workspace!

→ New workshop attendees: we would love to hear your ideas
     and perspectives!


