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MTJ Region Tectonic Structure 5

Savage and Burford (1973)
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MTJ Region Tectonic Structure R &
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Seismic tomography imaging
shows Pioneer Fragment
connected to Pacific plate
extending ~50 km eastward
under North America
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Role of Detachment in Earthquakes®?

Does detachment slip affect
faults above it?
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2016 Mw 7.8
Kaikoura
Earthquake

 Simultaneous thrust
faulting rupture on
subduction interface

 Constrained by
teleseismic
observations

* Extreme surface
faulting occurs only
above zone of thrust
faulting

Herman et al., Tectonics (2023)
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Generating Extreme Crustal Fault Slip
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Generating Extreme Crustal Fault Slip
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Model of Fault S|ip Above Erustal Fault Slip with Coupled Base
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Similar tectonic structure
In Kaikoura, Pioneer

regions!
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Enhanced Crustal Fault Slip in 19067

* Triangulation
observations
(Lawson, 1908)

 Displacements
derived from
post-earthquake
angle changes

* Displacements
also indicate
northern slip

Lawson (1908)
Thatcher et al. (1997)
Song et al. (2008)
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Enhanced n 1906 Earthquake?

A Shelter Cove Surface Rupture
Francois Matthes via Prentice et al. (1999)
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* Observed surface offsets of 2-6 m from

San Jose to Point Arena

e Surface offsets of 0.5-1.5 m at southern

end of rupture

« Shelter Cove surface
rupture (observed, but
unconstrained)

* No surface rupture
data offshore
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Enhanced Slip in 19067

« Shaking and damage reports at 600+

sites (Lawson, 1908)

» Additional newspaper and survivor
reports and graveyard analyses
(Boatwright and Bundock, 2005)
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Synthetic displacements modeled using Okada (1992), Meade (2007) formulas

Looking for Detachment Rupture in 1906

. 1.5 m uplift in Goose Bay, NZ
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Conclusions & Future Work

* Northern San Andreas plate boundary consists of a shallowly
dipping detachment along the top of the Pioneer fragment

« Detachment may have participated in the 1906 earthquake
rupture, enhancing slip on crustal faults

« Consequences of detachment rupture include:
 Larger fault slip towards northern end of rupture
* Broadened region (and different character?) of severe shaking
 Surface uplift/subsidence and potential coastal impacts (incl. tsunami)
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