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Inflation up until the OOl RCA installation

Change in seafloor elevation (meters)
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Axial Seamount Cabled Seismic Network
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Temperature (C)

Release of subsurface brine?
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Inflation Model With Fault
Motion
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Slowing Inflation since the 2015 eruption
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Seismic imaging of the internal workings of Axial Seamount

Adrien Arnulf, Steffen Saustrup, Alistair Harding, Graham Kent, Suzanne Carbotte, Michelle Liee, Tanner Eischen

3D &
2D long-offset
seismic data

46.15

Latitude (dec deg)

OOl seismometers | | 258
Hydrothermal vents |/ 3
-130.15 -130.1 -130.05 -130 -129.95 -129.9 -129.85 -129.8 -129.75 129.7 3.5 y
Longitude (dec deg) v N AN
o 4 - - - - _ - = . - = -
[ L i DN, | 1800 1700 1600 1500 1400 1300 1200 1100 1000
- -2800 -2600 -2400 2200 -2000 -1800 -1600 -1400 Shot number

Axial 3D MCS inline & xlines

0Ol AXID1 - shotlog Line # 2005

sw ° W NE

OOl OBSs
data

......

Time-(offset/5) (s)

1400 1500 1600 1700
Shot number
OO0l AXAS2 - shotlog Line # 2004

4 S
1000 1100 1200 1300

3
P 5

1500 1400 1300 1200 1100 1000
Shot number

OO0l AXEC3 - shotlog Line # 2003

- 2015 lava flows

1998 lava flows ','
2011 lava flows

14
159
2

%
g
:
s
£
B

Depth (m)

Slide courtesy of Adrien Arnulf



Seismic structure of Axial Seamount, Juan de Fuca ridge

Axial Seamount — MGL1905:
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Seismic structure of Axial Seamount, Juan de Fuca ridge

Axial Seamount — MGL1905: 3D perspective view
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2-Year Autonomous OBS Network

Proposal written when inflation-predictable model
predicted eruption in 2022-2023. Deployment
postponed to September 2022

Objectives include

e Capturing the next eruption

* Constraining active faulting in the northern
caldera

» Searching for deep signals associated with
magma recharge

* Expanding ambient cross-correlation noise
observations

Poster: Lee et al., Annual and long-term seismic
velocity variations at Axial Seamount observed with
seismic ambient noise.

DAXIAL 0
CALDERA

PRIMARY
NODE 3B

ASHES

,z.*)é

o 2015 Eruption Lava[ b
Chadwick et al. (2016), Clague ml (2018)

@ 2011 Eruption Lava Flows
Caress et al. (2012)

Fissures
A Vent Field d
AXIAL CALDERA OOI CABLED ARRAY /\

Primary Node & Main Cable /"{H O
© BB Seismometer & BPT O
© SP Seismometer & BPT [U)

® SP Seismometer 1300 w




Seismic Computatlonal Platform for Empowering Discovery
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Building a machine-learning catalog for Axial

earthquakes
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Earthquake density

Double difference locations in 25X25 m bins
for 2014-2021
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Monitoring of Hydrothermal Discharge with a Cabled Imaging Sonar
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COVIS is currently connected to the OOl Regional Cabled Array observatory at the ASHES vent field on Axial Seamount. COVIS
records acoustic backscatter from both the seafloor and the water column to image buoyant plumes and map seafloor sources
of hydrothermal discharge. Slide courtesy of Karen Bemis

Poster: Bemis et al., Using acoustic imaging to monitor focused and diffuse hydrothermal venting.
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Monitoring Hydrothermal Fluid Temperature and Upflow-zone
Permeability in Relation to Magma Movement at Axial Seamount
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Increase in the phase of tidal
oscillations in vent-fluid temperature
after the 2015 eruption suggests a
decrease in crustal permeability.

Multiple MISO high-temperature
loggers will be deployed at Axial in
summer 2022 !!!

Slide courtesy of Guangyu Xu



Measuring Vertical Deformation Through Repeated
AUV Bathymetric Surveys

David Caress, Bill Chadwick, Scott Nooner, David Clague, Jenny Paduan
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Horizontal Acoustic Geodesy 2022- | x “ Axial
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RESIDENT AUV SYSTEM

AUV mapping
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Conclusions

* The slowed inflation of Axial Seamount increases both the likely
timeline of the next eruption and uncertainty of predictions.

* It makes capturing the eruption with short term deployments of
autonomous sensors harder although we will likely have some
warning from rapidly accelerating earthquake rates.

* It does provide more time to enhance the sensor network.

* Maybe we will have a resident AUV and instrumented drill holes in
time for next eruption.

Poster: Huber and Soule, Integrating subseafloor microbial, hydrological,
geochemical, and geophysical processes in zero-age, hydrothermally active
oceanic crust at Axial Seamount, Juan de Fuca Ridge.



