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WORLD-LEADING	DISCOVERIES	AT	A	CRITICAL	TIME

I am a Marine Geophysicist

Before ONC:
• In-situ heat-flux, sediment temperature, 

and pressure measurements
• Numerical models of subduction zones and 

instrument responses
• Instrument development and deployments 
• Ocean drilling
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In Essence…
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Involvement with ONC/NEPTUNE

• Followed wife to Canada in 2009
• Started to work with Earl Davis on ONC CORK 

borehole observatories and Bottom Pressure 
Recorders.

• NEPTUNE Research Theme Integrator, 2010
• Installed CORK 1364A at Clayoquot Slope with 

Earl Davis.
• Responsibility for Seismograph Network (Garry 

Rogers)
• CORK and BPR network/tsunamis
• Data access

• Station codes/infamous search tree
• Webservices



Seven Years ONC and a Child Later…
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… this is what keeps me busy

• CORK 1364A with new 
instrumentation 
connected
• Finish installation of 

seismometer network in 
2018
• Coogan Endeavour 

expansion
• $600k for CANARIE for 

webservices and 
sandbox
• New seafloor tiltmeters

for EEW and geodesy

• Attend half a dozen 
workshops and 
conferences each year
• Co-teach EOS 350
• Support users
• Co-author publications
• Negotiate with Navies
• Left field projects

• MTC Borehole 
seismometers

• Prioritize, record 
metrics, organize 
workshops, …
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My Mission

• Engage and build new communities
• Become a community leader
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DOE: CarbonSAFE
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Build seafloor Geodesy Community

New community that aims to measure the 
shape and deformation of the seafloor.
So far I
1. Supported Jeff McGuire et al. with 

deployment of borehole tiltmeter.
2. Supported Earl Davis in developing new 

tools and techniques to measure seafloor 
tilt.

3. Lead CFI proposal to monitor the 
Cascadia Subduction Zone using GPS-A 
($6.1M)
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[Bürgmann and	Chadwell,	2014]
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WaveGlider 
to save 
ship-time
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Monuments leave a legacy
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Why do all this?

Rogers	&	Hyndman
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Our models of subduction zones 
evolve

Hyndman	et	al.,	1997

Katayama	et	al.,	2015
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What about Cascadia?

[Wang	and	Tréhu,	2016]

GPS	measurements	on	land	do	not	provide	sufficient	constraints	for	offshore	 locking	pattern!
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1	JdF reference

2-3	across	
deformation	 front

6	cabled	testbed	
for	continuous	
GPS-A
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Plate 
locking 
offshore 
Peru

[Gagnon	et	al.,	2005]
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NCSZO is funded (almost)

The next logical step is to measure vertical 
deformation!

Vertical deformation can be measured using 
Bottom Pressure Recorders (BPR)

-> Long term drift is a problem
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pressure gauges
self-calibrating
pressure recorder

1) pressure gauges measure 
ambient seawater pressure
2) once every X days, a valve 
changes so the gauges measure 
the reference pressure 
produced by the deadweight 
calibrator
3) after Y minutes, the 
selector valve changes so the 
gauges measure seawater 
pressure again

Matthew Cook (Scripps) presented a 
solution:
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pressure gauges
self-calibrating
pressure recorder

the reference pressure to 
first-order is expressed:

P=Mg/A

other terms become important 
to correct . . .

P=M(1-𝜌air/𝜌M)g(1-𝜃2/2)+𝛾C 
/(A(1+bP0)(1+2𝛼∆T))

. . . but are straightforward to 
measure.
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pressure gauges
self-calibrating
pressure recorder

1) pressure gauges measure 
ambient seawater pressure
2) once every X days, a valve 
changes so the gauges measure 
the reference pressure 
produced by the deadweight 
calibrator
3) after Y minutes, the 
selector valve changes so the 
gauges measure seawater 
pressure again
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Cascadia subduction zone
processing the pressure data

-1.4 ± 1.8 cm/yr

+4.8 ± a lot cm/yr
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the absolute self-calibrating pressure recorder

absolute seafloor pressure measurements offer a lot 
of utility. . .

measurements are independent of instrument -
metrology addresses differences between 
instruments

calibrate nearby continuous BPRs

epoch points in a long-term time series

ground truth altimetry and satellite products
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the absolute self-calibrating pressure recorder

absolute seafloor pressure measurements offer a lot 
of utility. . .

if benchmarks existed around the world, they 
could be visited once every 1, 2, 5, or even 10 
years

insights into long-term physical 
oceanography as well as secular vertical 
geodesy
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Questions

Simple concrete benchmarks (at BPR sites) 
are key and could be carrot for upcoming 
proposals:
• Should ONC take initiative and install 

benchmarks if good opportunity arises?
• What is the right way to evaluate projects 

and opportunities like this?

Overall:
• Am I on the right track?




