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Talk Outline

ÅMTJ components

ÅParallels to Special Fault Study Areas

ÅOpen questions:
ÅImplications of vertical deformation across timescales

ÅStrain partitioning across the triple junction

ÅRupture behavior in an interconnected system

ÅFault geometry

ÅFuture opportunities in seismology, geodesy, etc.

ÅOpportunities at the CRESCENT and SCEC border

Angster et al., 2020
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Modified from Carver, 1992

MTJ Components
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5. CSZ thrust faulting
~31 mm/yr

4. Forearc oblique faulting
?? mm/yr

3. Gorda Intra-plate
?? mm/yr

2. MFZ Strike-slip
~44 mm/yr ()

1. SAF-parallel Strike -slip
~40 mm/yr
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Modified from Carver, 1992
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5. CSZ convergence
~31 mm/yr

4. Forearc oblique faulting
?? mm/yr

3. Gorda Intra-plate
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Parallels to Special Fault Study Areas

Ventura: 
Å Terrace uplift at ~4 mm/yr
Å Active folds growing
Å Tsunami potential

San Gorgonio Pass: 
Å Slip partitioning kinematics 

at fault junction
Å Dynamic rupture 

interactions

Johnson et al., 2020

Hatch et al., 2020
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1) What are the implications of high uplift rates at MTJ?

Merritts and Bull, 1989; Snyder et al., 2000; Clubb et al., 2020

Key Points:
ÅMTJ Quaternary uplift rates among highest in US, 

~ 4 mm/yr in King Range.
ÅConsistent with geomorphic evidence from 

channel steepness and hillslope geometry.
Å3HDA>L HMDK= EGNAF? FGJL@O9J< NA9 ӑ+=F<G;AFG
!JMKL9D !GFN=QGJӒӄ

Furlong & Govers, 1999
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1) What are the implications of high uplift rates at MTJ?

Stanton et al., 2023

Key Points: 
Å How does the budget of vertical deformation produce uplift over 

many earthquake cycles? 
Å Geodetic uplift contains earthquake cycle effects, groundwater 

loading, GIA, sedimentation processes.

Patton et al., 2023

Lau et al., 2020

Hammond et al., 2016

Decadal (1930s-present)Quaternary (100ka)
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Modeling 3D interseismic velocity field with VE model 

Key Findings: 
Å Combination of megathrust coupling (80%) and oblique 

slip-deficit on forearc faults (20%) accommodates 
convergence, reproduces interseismic subsidence at HB.

Å SAF system ~45 mm/yr total
Patton et al., 2023 Materna, Pollitz, et al., 2023
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2) How does strain transfer into/out of the triple junction? 

Materna et al., 2023Nuyen & Schmidt, 2022

Key Findings: 
Å Interseismic strain is incompletely modeled
Å Large residual strains or off-fault strains, especially in King Range or north of MTJ
Å Convergent misfits in the LSF area
Å Strike-slip misfits in the MF/BSF area 

Williams et al., 2006

Pollitz et al., 2010

Zeng and Shen, 2017



9/9/2024Statewide California Earthquake Center | www.scec.org

3) What types of dynamic fault interactions occur at MTJ?

Shelly, Goldberg et al., 2024;
Materna et al., 2019

Hagerty & Schwartz, 1997;
Yeck, Shelly, Materna et al., 2023

1992 Petrolia Mw7.2

1906 S.F. Mw7.8

Weird Aftershocks Multiple Sub-Events
Triggered slip or 

coupling

Meltzner & Wald, 2003; 
Oppenheimer et al., 1993

1992 Petrolia Mw7.2

2021 Ferndale Mw6.4

2022 Ferndale Mw6.4

2014 Gorda Mw6.5




