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MTJ Region Tectonic Structure

Savage and Burford (1973)
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MTJ Region Tectonic Structure

| 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
Kalkoura
Earthquake

ATypical slip (2-5 m) for
M ~7+ earthquake on
Humps fault

AExtreme slip (up to 12
m) on Papatea,
Kekerengu, and
Jordan faults

ATypical slip continuing
offshore

Herman et al., Tectonics (2023)
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2016 Mw 7.8
Kalkoura
Earthquake

ASimultaneous thrust
faulting rupture on
subduction interface

AConstrained by
teleseismic
observations

AExtreme 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 Kalkoura, Pioneer

regions!

Coast

v

Maacama
Fault

v

Pacific = ~~~__

Ocean S~

~~0
e
=~

Pioneer

Is this Fragment

seismogenic?

Pacific
Plate

Franciscan Terrane
- (Coastal Belt)

Franciscan Terrane
(Central/Eastern Belt)

Q—— Plate Boundary

Shear Zone

North American

Plate

Kaikoura,
New Zealand

Pacffic

Plate

Sal Juan

utista

4 ¥ W
A\ \\J X
) ‘N
A
A““
X
| B\ s
\
\
gw
X b !
| )
\
\ d




Enhanced Crustal Fault Slip in 19067

ATriangulation
observations
(Lawson, 1908)

ADisplacements
derived from
post-earthquake
angle changes

ADisplacements
also indicate
northern slip

Lawson (1908)
Thatcher et al. (1997)
Song et al. (2008)
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A Shelter Cove Surface Rupture
Francois Matthes via Prentice et al. (1999)

Enhanced Crustal In 1906 Earthquake?

b vewyromngrans  AACCOrding to displacement,
y ooMeE™ ) there was unusually high slip

sriiel @t northern end of rupture

ATypically, slip tapers near
fault ends
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—="Francois Matthes

Enhanced Slip in 19062 &

AObserved surface offsets of 2-6 m from
San Jose to Point Arena

ASurface offsets of 0.5-1.5 m at southern .
end of rupture Beeson et al,

Geosphere (2017)

AShelter Cove surface
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Enhanced Slip in 19067

AShaking and damage reports at 600+
sites (Lawson, 1908)

AAdditional newspaper and survivor
reports and graveyard analyses
(Boatwright and Bundock, 2005)

AGreatest shaking intensities near , ) S
ruptured fault (and in nearby basins) | o e R
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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
. . 2016 Kaik h k
Strike-slip Rupture O itk ot ol (201 Detachment Rupture
Subsidence
Tsunamigenic? Uplift

Vertical displacements (along coast)
differ dramatically for detachment slip




