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20 deep-sea borehole fluid pressure observatories at subduction zones worldwide
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CORK (Circulation Obviation Retrofit Kit) and LTBMS (Long-Term Borehole Monitoring System) configurations
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4 boreholes in sufficiently low-permeability environments to detect tectonic loading signals
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Summary

* Deep-sea borehole fluid pressure monitoring
established in fine-grained, low-permeability sediments
shows secular trend due to megathrust locking

* Borehole Pf observations provide direct evidence for
interseismic/inter-SSE strain accumulation, suggesting:

- Complete shallow megathrust locking at N Cascadia
- Rapid strain buildup between SSEs at Costa Rica

e At Lesser Antilles, borehole observations support the

(A) Hole U1364A (Cascadia) (B) Hole 11738 (Nankai)

. | e I shallow megathrust locking proposed by Luo et al.

% e Fome ™ % < s g (2025, Nature Geoscience).

vy | § el s g * Borehole Pf s sensitive to gradual strain signals of 0.1
] S o P o s isisstteia S pstrain/yr and small slip at cm levels. Combining this

T ) oo 845 Garbadon) technique with spatially more extensive observations

I I prE (e.g., GNSS-A network, fiber optical sensing) would be

g o o & S0 T o highly promising.
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IODP3 pre-proposal 1107-Pre: Northern Cascadia Borehole Observatories — A Plate-Scale
Observatory Network to Study Inter- and Intra-Plate Motion and How Plate Boundaries
Communicate

(yellow: cabled)
@ Proposed observatories

Scientific Objectives:

 Definingthe locking state of Cascadia subduction
zone (CSZ) megathrust

e Studyingthe interplay between tectonically active
plate boundaries and CSZ

e Studying rheology of the lithosphere-
asthenosphere system

* Opportunity forreal-time observation by
connecting with Ocean Networks Canada’s
NEPTUNE cabled observatory

INTERNATIONAL
OCEAN DRILLING
PROGRAMME

|ODP*

Review result: Revise to Full
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