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Figure 3. Pressure anomalies associated with a seafloor spreading
event on the northern Juan de Fuca Ridge in 1999 (from Davis et
al,, 2001). Using the relationship shown in Fig. 2d, inferred
volumetric strain is estimated at -0.2, -0.1, and -0.01 microstrain at
each of the three sites. The CORK observatory site locations are

shown in Figure 6.
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Lithosphere-Asthenosphere Boundary (LAB) beneath the northern Juan de Fuca Plate

jifa

JdF Ridge Trench .
T £
| =
i >
| [
| o
| o©
I [oT0]
| (@]
l &
} —
|
| I '
I o Mo, : . Continental
I 4 100 |
I f C> e} (Exi:ting ob;(:z/)atories 2 D U"b O O O O O 0O OO0

yellow: ca -

I y 4 | ® Proposedobservatories [ - L L ' . L :
I J| ® ONC NEPTUNE nodes -132 -130 -128 -126 -124 -122 -120

Longitude (°) Seismic Receiver Functions
Rychert et al. (Sci. Adv., 2018)

« Seismic receiver function observations suggest
a widespread LAB for the entire JdF plate

« Observations of deformation following several
large megathrust earthquakes and modelling
study suggest a thin and weak LAB (viscosity
<1x10'" Pa s) — expected to facilitate
lithospheric stress transfer over large distances
(Sun et al., 2024).

- Sun et al. (EPSL, 2024)
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Pressure anomalies associated with the 1999 northern
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Establishing Plate-Scale Borehole Observatories to Study

How Plate Boundaries Communicate

T. Sun (GSC/UVic; 201 0suntian@gmail.com), E. Davis (GSC), M. Heesemann (ONC), K. Becker (U Miami), K. Wang (GSC/UVic), M. Riedel
(GEOMAR), S. Han (UTIG), E. Araki (JAMSTEC), L. Wallace (GEOMAR/UTIG), J. Collins (WHOI), H. Tobin (UW), W. Wilcock (UW), H.Kopp
(GEOMAR), D. Schmidt (UW), H. Villinger (U Bremen), R. Lauer (U Calgary), K. Moran (ONC), D. Saffer (UTIG), S. Carbotte (LDEO), E. Solomon (UW),

M. Kinoshita (JAMSTEC), S. Kodaira (JAMSTEC)

Scientific Objectives:

* Defining the locking state of
Cascadia subduction zone (CSZ2)
megathrust

« Studying the interplay between
tectonically active plate boundaries

and CSZ
O O Existing observatorie = * StUdylng rheO|Ogy Of the
o Popoeiosemmtories B lithosphere-asthenosphere system
* Opportunity for real-time
-129° -128° 127° 126° 125° 124° observation by connecting with

Ocean Networks Canada’s
NEPTUNE cabled observatory
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Structural context at Holes 1026B and 1027C

fluid discharge
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