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Eastern Aleutians: Depth to the Slab Varies Smoothly Along Strike
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NSF/GeoPrisms-AVO/USGS-Deep Carbon Obs. Joint
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GeoPrisms Project: From the Slab to the Surface: e
Origin, Storage, Ascent, and Eruption of Volatile-Bearing Magmas ‘
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Three

Nuggets: _ . .
1. The Run-Up to Eruption: Shishaldin 1999

2. The Depth of Magma Stalling: Cleveland
2015/6

3. Connecting the Volcano to the Slab
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Cleveland Steams from the Maritime Maid June 12, 2017: Kim Angeli. AVO Image
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1. The Run-Up to Eruption: Shishaldin

1999

“Crystal
Clocks”

| 7=0

-~

Distance from rim

Fo = forsterite composition of
olivine
= Mg/(Mg+Fe)
Mixing Event: Recharge Magma
Drives Crystal to Increasein Fo

Crystal Resides, Then Erupts

Shape of Profile Reflects
Mixing-to-Eruption Timescale

Fo (mol%)

Chemically Zoned

74

72
70

(o) I ) I ) |
&~ O

62
60
58 | 1 1 1
0 20 40 60
Rim to core

This Olivine Crystal
Erupted 22 days After a
Recharge Event



Depth below summit (km)
W b N O© o W o

9]
-

= = N
o w o

No. of traverses
w

Rasmussen, Roman, Hauri, Plank, Bodnar, Power — EPSL in

1
. 1999 _ :
(a) &% &
Location '. o .
uncert. : o0
I : @9 X
Avg. @ o]
B '* 1o x %
°o§ 2
- . l -
@%X-5km ' - G =
- (= -
= . m o
" ® LP |
' - o S X VT
I C @ | Seismicity || ms.2 |
L ] H 1 I L L
05/98 07/98 09/98 11/98 01/9%9 0399 05/99

12

15

18

21

. The Run-Up to Eruption: Shishaldin
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2. The Depth of Magma Stalling: Cleveland
2015{ 6 e Aug 2015 Spr 2016

5288 Swarm Eruptions
4. @ -
o 88 § 35| - Seismicity at IFM % §
5284 3 a0} u%_ over GeoP Deployment S g
s 8 s |3 (Aug 15-Aug 16) % o
S xk |8 < |[B
528 g o L:-';
g 15+ =4 g-
5278 W qnk >
3
2 5276 E 5k I | | | ‘
3 = I ! " W 3 | Il | d L i
. GeOP Deployment 5274 — 0 Sep 208 [=LF - L Dec 2018 Jdan 018 Feb 2074 Rdar 2078 Apr 01d Ty I00d dun 2o
w/
® Pérosonent i
AN\ LN 527
-170.1 -170.05 -170 -169.95 -169.9 -169.85 -159.8 -168.75 -168.7 0.7
Courtesy of John Power 0
“ e “ 0.6
\, R Eﬁ‘; -
S / - —5 - o
‘i . a5 5 5 .
05 2 Back-Projection of
—— m -
E x Long Period Event
. ° _ {04 s 3 hours before
7 o e 8 10 n .
a e -5 - o April 2016
£ TR .o o g £ Explos
£ SR 8 0.3= plosion
< . £
- o @ + oo . o 15 B
= F 2 02% Shallower Depth
o ~ 10 of 25km BSL
0.1
R 20 :

VT Earthquakes Cluster at 5-7 km 170 169.95 1699
Beneath Cleveland Volcano Longitude (deg) Courtesy of Matt Haney



2. The Depth of Magma Stalling: Cleveland
2015/6
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3. Connecting the Volcano to the Slab Er—
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Leg 3 Western Aleutians: _ﬁ
The role of oxygen fugacity in calc-al ifferentiation &
Lava

the creation of continental crust at th sleutia « Tephra
¢ Gas
® Seismic
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Project Leads:
150 Kilometers Ka’t|e Ke”ey &
: iz Cottrell

_ *> 2,700 Ibs of rock send to AVO, URI, & Smithsonian
™ - tephra from 8 volcanic islands (15t from Buldir, Segula, & Kiska)

& . gas and spring samples @ Kiska, Gareloi, Kanaga; @ L. Sitkin,
Tanaga

* 100% maintenance success at 30 seismic installations

* new methods for assessment of hydrous melt inclusion redox at
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Sialualc SLUGCTIL Jalliflie ANUrys operales uie
apid-guench HMC cold-seal apparatus at

« Experimental program to investigate calc-alkaline differentiation

* V11B-0343: Calc-Alkaline Liquid Lines of Descent Produced Under
Oxidizing Conditions: An Experimental and Petrologic Study of Basaltic
Tephras from the Western Aleutians, AK. Waters, Cottrell and Kelley.
» Conference: Experimental Studies of Subduction Zone Processes:
Washington University in St. Louis, Missouri, June, 2018
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Why is Depth to Slab so Shallow in this Sector of the
?

Trench Sediment Thickness after Ryan et al.
(2011); g But also....Upper Plate (end of

Locked vs creeping (Freymueller, pers. comm).
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