Magma Diversity Along and Across the Aleutians
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The state of arc diversity

- Is a given sample representative of a
volcano’s geochemical diversity?

- How do we ensure you are getting
representative sampling from each volcano
as you make comparisons?

- What about plutons??

- Whole rocks are well represented in AVO
databases, particular majors and traces

- Isotopes are limited outside well
studied segments e.g., Central
Aleutians

- Glass measurements are difficult to
perform (microlitic) and locationally
spotty

- Mineral scale analyses are
inconsistently available

AFZ

@ Seguam +
| m Shishaldin | &
6 || & Kanaga
® Roundhead
© | + Aleutians +
d .|
om
2
0
8
6 -
o L
t +
8 ‘L
wd I
2 -
O 1 1 1
1.2
+
10+ +
5
£ oal o 1
t i R +
= s N
0.6 [+ + +
L7 Ty
+
04 s g Pi
®
0'2 1 1 1 | |
182 177 172 167 162
Longitude (W)

“Sr/*Sr

143Nd/144Nd

207Pb/204pb

0.7040

0.7035

0.7030

0.7025
0.51310

0.51305

0.51300

0.51295

0.51290!

AFZ

16.65

15.60

15.55

15,50

182

Jicha et al (2004) JPet

1+

177
Longitude (W)

172




100

B Relative Platle Convergence Velocity
©
2
E 50 \
> Orthogonal Convergence Velocity
0
{1 C Gareloi Dip of slab
|
60 «® eQ0000 O
o & O OCap
B ® _ © @9 C@@O(@O @000 @]O@@K@%
= 30 - = Buldir o
0
D Depth to slab
Garleloi
%%, © OQ% € F
£ g O O 50 @O O
£ @
~ 1004 | “e o W Ryo 00%8 QO
* Buldir (3] ID\!ktalic vtf)lcantism "
BOgOSlOf . :Ts]ar!ce ror'rr111 rencn:
Amak gogaok§|§1z52§5 km
Gareloi: 170 km
Semisopochnoi: 185 km
200

179°W 168°W

Zooming out:
The Role of
Tectonics

Oxhorn (2022),
Master Thesis (UGA)



Proposed work packages

e We plan to constrain a single line of descent from source to surface. This requires we
develop a good picture of which targets to analyze.
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What role does fractionation ACTUALLY play in the origin of Aleutian volcano diversity?
Does polybaric fractionation actually occur at these systems?

How do these volcano-scale processes vary across the arc?

How is arc-wide variability a function of tectonic controls?

e \We hypothesize we will see magmatic diversity corresponding to different tectonic features
like (1) crust-slab interface (2) ocean vs. continent inputs (3) Moho depth, (4) 3D
asthenosphere flow dynamics, (5) variations in upper plate thickness

O
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We aim to quantify how composition relates to specific parameters like convergence

rate, sediment inputs, crustal structure

We plan to relate these features to new measure of along-arc differences



Data Needed to Broadly Address Questions

Major Elements Three modes to consider for each data
Trace Elements type: whole rock, glasses (groundmass vs.

Isotopes _ _ _
Tectonic parameters inclusion), mineral phases

abkowbd-~

Interface with geodynamic models

Preparation for Data Collection
- Break out arc into “segments of study”
- ldentify samples with a lot of material at the GMC (e.g. Katmai,
Shishaldin) that can be parsed between labs to study multiple
aspects




Preliminary focus groups

We are dividing focus into different streams
e Siructure (e.g., upwelling in the East)
o Tectonic framework
o Slab models e.g., Slab 2.0
o Geodynamic models e.g., Jadamec et al. 2024
o Thermal models (TBD)
° (isotopes, trace elements — mantle vs. crustal sources, parental
melt compositions, mantle source lithology)
e [volution (traces, majors | whole rock, minerals, glass — origin &
diversity of andesites)




But where to focus?

Our focal volcanoes needs to fit a few criteria;

Crustal thickness is a fundamental control on magmatic diversity in Cook
Inlet but not the Aleutians

Fractional crystallization will be visible as a control on magmatic diversity
where we can construct polymeric liquid line of descent

o Validate magmatic architecture with seismic reflection

Primary magmatic compositions vary based on crustal, slab inputs
Models of tectonic control, slab properties, and magma conditions
There should be geochemical variation corresponding to different
episodes as edifice evolves



Volcanoes of Interest

Four selected systems:

.' A‘ -
Haye;z‘\_/tglcano

P East: Hayes and
rcrage Redoubt
(potentially Spurr)

West: Seguam
and Adagdak

Volcanoes selected
based on location,
known compositional
£ diversity, slab
Mount Adagdak " dynamics, Sample
Q .0 7 availability, and overlap
* =" “Seguam Island with Gas and
Geochron Group goals

Bering Sea




State of the working group today:

e Mattia has been hard at work building a GeoPrisms data summary product
(see next slide)

e AVO curating an expert-dataset including glass chemistry (1)

e Bennet Van Horn continuing PhD isotope measurements

e Margaret and Nick building out combined geochemical-tectonic database
framework

e Setting up 2026 plans (hopefully an NSF proposal')

e Join our Discord!!
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