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Pressure Data
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Many SSEs appear in the time
series of borehole pressure

Most SSE signals at the
boreholes correlate well with
SSE signals in GPS data

In March 2021, a significant
transient is observed in the
borehole pressure data but
nowhere else
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Slip Results & Model Fit
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Takeaways

- Borehole observatories are essential tools for monitoring crustal deformation - they can record SSEs that
are invisible to both onshore and other offshore geodetic techniques

- During this triggered SSE, slip initiated at the trench

| - Triggered SSEs may have different characteristics than those that arise spontaneously




Thank you! Any questions?

Contact Info:
McKenzie Carlson
PhD Candidate

Institute for Geophysics
The University of Texas at Austin

mckenzie.carlson@utexas.edu

o0 mckdoesgeophys.bsky.social

INSTITUTE FOR GEOPHYSICS 4 EarthSciences AR, Ny “‘ I O D P
* New Zealand P! | GEOMAR

The University Of TCX&S at AUStil’l INTERNATIONAL OCEAN

Helmholtz Centre for Ocean Research Kiel DISCOVERY PROGRAM



References

Barnes, P. M., Wallace, L. M., Saffer, D. M., Bell, R. E., Underwood, M. B., Fagereng, A,, ... & IODP Expedition 372 Scientists. (2020). Slow slip source characterized by lithological and geometric
heterogeneity. Science Advances, 6(13), eaay3314.

Saffer, D.M., Wallace, LM., Barnes, P.M., Pecher, L. A., Petronotis, K.E., LeVay, L.J., Bell, R.E., Crundwell, M.P., Engelmann de Oliveira, C.H., Fagereng, A, Fulton, PM., Greve, A., Harris, R.N.,
Hashimoto, Y., Hipers, A., lkari, M.J., Ito, Y., Kitajima, H., Kutterolf, S., Lee, H., Li, X., Luo, M., Malie, PR., Meneghini, F., Morgan, JK., Noda, A., Rabinowitz, H.S., Savage, H.M., Shepherd, C.L.,
Shreedharan, S., Solomon, E.A., Underwood, M.B., Wang, M., Woodhouse, A.D., Bourlange, S.M., Brunet, M.M.Y., Cardonaq, S., Clennell, M.B., Cook, A.E., Dugan, B., Elger, J., Gamboaq, D.,
Georgiopoulou, A., Han, S., Heeschen, K.U., Hu, G., Kim, G.Y., Koge, H., Machado, K.S., McNamara, D.D., Moore, G.F,, Mountjoy, J.J., Nole, M.A., Owari, S., Paganoni, M., Rose, P.S., Screaton, E.J,,
Shankar, U., Torres, M.E., Wang, X., and Wu, H.-Y., 2019. Expedition 372B/375 summary. In Wallace, L.M., Saffer, D.M., Barnes, P.M., Pecher, I.A., Petronotis, K.E., LeVay, L.J., and the Expedition
372/375 Scientists, Hikurangi Subduction Margin Coring, Logging, and Observatories. Proceedings of the International Ocean Discovery Program, 372B/375: College Station, TX (International

Ocean Discovery Program). https://doi.org/10.14379/iodp.proc.372B375.101.2019

Romano, F,, Gusman, A. R., Power, W., Piatanesi, A., Volpe, M., Scala, A., & Lorito, S. (2021). Tsunami Source of the 2021 MW 8.1 Raoul Island Earthquake from DART and Tide-gauge data
inversion. Geophysical Research Letters, 48(17), e2021GL094449.

Aagaard, B., M. Knepley, C. Williams (2024a), PyLith v4.1.3. Davis, CA: Computational Infrastructure of Geodynamics. DOI: 10.5281 /zenodo.13134616.
Bassett, D., Henrys, S., Tozer, B., van Avendonk, H., Gase, A., Bangs, N., et al. (2025). Crustal structure of the Hikurangi subduction zone revealed by four decades of Onshore-Offshore seismic
data: Implications for the dimensions and slip behavior of the seismogenic zone. Journal of Geophysical Research: Solid Earth, 130, e2024JB030268.

https://doi.org/10.1029/2024JB030268

Bangs, N.; Han, S.; Bell, R.; Barker, D.; Ariq, R.; Kodaira, S.; Edwards, J.; Tobin, H.; Moore, G.; Henrys, S. and D. Basset, (2022). NZ3D seismic reflection data volume - Prestack Depth Migration

(PSDM). MGDS. doi:10.26022/IEDA /331022


https://doi.org/10.14379/iodp.proc.372B375.101.2019
http://dx.doi.org/10.26022/IEDA/331022

	Slide 1: Shallow slow slip events at the Hikurangi Subduction Zone documented in IODP borehole observatories
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7: Thank you! Any questions?
	Slide 8

