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Realistic Rheology Is Heterogeneous
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SCEC Community Rheology Model (CRM)
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Assembling the SCEC geologic framework model

A GOAL: Lithologic information sufficient to assign constitutive
relationships to the lithosphere across California & adjacent areas

A Constructed through integration of diverse data sets:
I Surface geology, well control, and cross -sections
I Seismic imaging and potential fields
A Surface geology provides an incomplete picture of 3D lithology

I Deep crust composition and structure seldom revealed.
I Mantle information largely indirect except for xenoliths.

A Much must be inferred from tectonic history and map relationships
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SCEC Geologic
Framework Model
(Southern California)
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Model Improvement: Incorporating 3D
Geologic information

GFM (Map) GFM (Volumes) GFM v.1.0 grid

Plesch & Montesi (2025 GFM workshop)
& poster #339 by Montesi, Plesch & Shaw
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Model Validation: Comparison *
with Seismic Tomography
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Model Expansion: Northern California
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A Conclusion #1: Four key events disrupted the California convergent
margin and introduced heterogeneities that affect faulting today:
1. Formation of the Great Valley ophiolite (~165 Ma)
2. Underplating & trenchward migration of Klamath terrane (~135 Ma)
3. Underplating & trenchward migration of Mojave-Salinia terrane (~70 Ma)
4. Formation of the Pioneer triple junction (~30 Ma)
A Conclusion #2: Transform faulting localized primarily within three
weak components of former convergent margin:
1. Accretionary wedge
2. Ancestral Cascades arc & back-arc
3. Inherited zones of underplating

A Conclusion #3: Mafic crust is strong, but also promotes fault creep
AConclusion #4: Geological heteroge
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Sierra Nevada Great Valley
Microplate

A SNGYV block defines a
microplate embedded within
the transform plate boundary.

A SNGV separates Walker Lane
Belt from San Andreas fault.

124 2107 120 118 R TTS 3 Fault map from USGS NSHM (Hatem et al., 2023) .
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Event #1: Formation of Great Valley Ophiolite ~165 Myr

Comp: crust/harz, PhTran: pyrolite

Time (my) 0 EBA, 1000 MPa, 102° Pas, 40/80 my

0

100
Temperature

200+ no e : 2g° q° ne i e
35° 41 42°

Composition

0 700 1400 2100 —Phase Transitions

Temperature
Viscosity

Arc rifting model
from: Billen (2017)

18 20 22 24
Logo(n)



7 Statewide California
sC/EC

Earthquake Center

Southward
Continuation of
Great Valley
Ophiolite

Aeromagnetic data
confirms that mafic
GVO basement also
underlies forearc
blocks Iin southern
California

More in Western Baja California
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Mesozoic Granitic Rocks
A6Bat holitho
granitic intrusions

| A Sierra Nevada batholith underlies
central & west SNGV microplate
I Strong anneal ed c
I Low heat flow / thermally strong

A Note granitic rocks displaced to
northwest by San Andreas fault

A Southern Sierra Nevada exposes

cross -section of batholith crust.
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