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Possible tectonic tremor signals detected offshore
Oregon using just 2 cabled seismometers

Longstanding question: does slow slip occur offshore in the Cascadia

subduction zone?

New approach applied to cabled seismometers offshore Oregon finds possible
slow slip signals (tectonic tremor) recurring from 2014-2024 at Slope Base
Cannot constrain location and source mechanism.

Tremor signal examples:
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This week: Kelley et al., T42A-02, Thursday, 10:40-10:50 AM, Room 354-355
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2. Is there transient slip behavior — slow slip, tremor,
and/or very low frequency earthquakes — offshore
spanning the locked zone and its downdip transition?
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3. How are the clusters of shallow earthquakes offshore
linked to the megathrust?

4. What is the baseline deformation rate and fault slip
behavior of the accretionary prism?
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COSZO Instruments + Science junction box

550N * Broadband seismometer
* Low-frequency (LF) hydrophone
. * Differential Pressure Gauge (DPG);
Cox et al., 1984
e Cabled Self-Calibrating Pressure
Recorder (CSCPR); Sasagawa and
44°30N Zumberge, 2013
e o e B 4d e« Geodetic and Seismic Sensor
LTdS;z:;;:;Zfbns 24 % e = Module (GSSM), Wilcock et G/., 2021
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CSCPR — Reference pressure
near ambient

Calibrated Pressure

Piston & mass

Acoustic modem

Controller

Interrogators
& memory

Deadweight
tester (DWT)

GSSM — Reference Pressure at 1 atmosphere

A-0-A method
Reference

Cylinder pressurizing Oil reservoir

Tiltmeter valve

Gimbal
Anchor

Pressure

Gauge Hbaugm)n

Posters this morning: Dobashi et al. G11C-0253
Still up to view Dentoni et al., G11C-0254
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Project Timeline

Integration & Testing

Spring- Summer 2026

A

|

Spr2mge6

Winter 2026

Fall 2025 Seismometers +

Science Junction
Box Production &

Summer 2027
Data Streams

Fall 2023 Pressure & Velocity LF Hydrophones +  Testing Complete Quality
Award Sensors Received DPGs Received Summer 2026 Assessment Fall 2027
Received Complete Operations

Spring 2025 Winter 2026 Winter 2026 Summer 2026 Spring 202 Summer 2027

Science Junction  GSSM Build SCPR Build Full Seafloor Early Career Commission

Box Design Complete Complete Systems Workshop

Update Integration &

Complete Testing
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Cascadia Offshore Subduction Zone Observatory (COSZ0)
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Exevaation (m)

The Cascadia Offshore Subduction Zone
Observatory Infrastructure Project

Poster: Thursday afternoon T43E-0191

or visit the web site at coszo.org
T ——— A CRITICAL MASS OF CABLED

add seismic and geodetic instrumentation next summer to the Ocean

Observatories Initiative (OOl) Regional Cabled Array (RCA). The
SEAFLOOR GEOPHYSICAL INSTRUMENTS
One cable extends across the Juan de Fuca Plate to Axial Seamount

while the other extends into deep water a'ndﬁthen loopscs)outhward

back onto the continental slope and shelf off Newport, Oregon. At X . =

Axial Seamount, the OOl RCA hosts a compact geophysical network Ad b d t ff h C t | O

that anchors vibrant studies of volcanic eruptions. In contrast, the Va n CI n S u u C IO n ZO n e S C I e n Ce O S O re e n ra re O n
OOl RCA is not used extensively for subduction zone studies

because it only has geophysical instruments at two sites on the

margin. The southern cable is however, located in an interesting

area where the megathrust appears fully or mostly locked near the

deformation front but transitions to creeping behavior beneath the

shelf where there are two sustained clusters of earthquakes.

William Wilcock' chhaen Harnnqton Dawd Schmldt Deborah Kelley', Harold Tobin', Marine Denolle’,
i 4

COSZO will address the following scientific questions:

* How does the locking of the megathrust transition
between the deformation front and the coastiine?

+Is there transient slip behavior — slow slip, tremor,
and/or very low frequency earthquakes - offshore
spanning the locked zone and its downdip transition?

* How are the clusters of shallow earthquakes offshore
linked to the megathrust?

* What is the baseline deformation rate and fault slip
behavior of the accretionary prism?

COSZO can also support efforts to prototype offshore SOUTHERN
earthquake and tsunami early warning. ; HYDRATE RIDGE
. 780M
To enable COSZO, we have updated the design - = 1 - -

of science junction boxes and are constructing S 2 >, . = - -
three to connect to primary nodes that currently ; 3 2 : ——

do not support seafloor observations. At each \ = L s
new junction box and a fourth site on the shelf, N X :
we will install a Nanometrics Atlantis Cabled - . = = -
Observatory ocean bottom seismic package g .
which comprises a buried broadband
seismometer and strong motion accelerometer,
a low-frequency hydrophone and a differential
pressure gauge. We are building two types of
calibrated pressure gauges that utilize

Paroscientific resonant quartz crystal sensors. NEi J\\/

The Geodetic and Seismic Sensor Module
(GSSM) combines a triaxial accelerometer with
two absolute pressure gauges that are
periodically calibrated against the internal
pressure of the housing measured by a
barometer. The Cabled Self Calibrating
Pressure Recorder (CSCPR) calibrates two

absolute pressure gauges with a pressure close \)
to ambient generated by a piston gauge. 3 .
"‘/ SLOPE BASE _,

Geophgsicol Instruments:

%>

l_"’mssureGouge DPG Current Meter  Hydrophone

COSZO will also include uncalibrated absolute
pressure gauges and Nortec Vektor 3-

I L%
component ocean current meters. — A (PN1A) T E :

After installation, COSZO will stream data into & 2900M
Earthscope Data Services and the data storage
system used by the RCA for new instruments.

Outreach includes undergraduate internships C f
as part of the UW Applied Physics Lab’s

summer undergraduate research program and

an early career workshop that is planned for

spring 2027.

GSSM Jurittion Box

Award Science Junction Box Redesign Science Junction Box Construction Integration Data Quality Early

Received Instrument Procurement Instrument Testing & Testing Deployment Assessment W%ﬂ:gﬁgp Commissioning  Operations
REU Interns REU Interns REU Interns

{9‘& ',\"\‘1‘ 24 ; Winter i Summer Winter Spring Summer Winter i Summer Winter Spring

2024 2024 2025 2025 2025 2026 2026 2027 2027
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