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effective viscosity structure of southern California
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The current CRM is a set of “tools and rules” for calculating effective viscosities
for the southern California lithosphere

- Geologic framework: 3D distribution of major rock types and their mineral composition

- Ductile flow laws: for GF lithologies; also mineral flow laws and a tool for calculating ductile flow
laws for other rocks

DATA PRODUCTS

https://lwww.scec.org/research/crm SCEC Community Rheology Model,

\ including the Geological Framework

and ductile flow law details.

Download CRM, Version 20.9
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Geologic Framework
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- Boundaries of 23 lithotectonic provinces (various formats)
Data products - Tables with lithology columns for each lithotectonic province
* Tables with mineral composition (%) for each GF lithology




Ductile Flow Laws and Tools

Closed-form equations and parameters for each GF lithology based on mineral composition,
mixing laws, and vetted mineral flow laws
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. Steady-state, low strain, dislocation creep flow law coefficients for GF lithologies (saturated
and unsaturated - crust default is saturated)

- Mineral flow laws, code to apply mixing law to generate custom flow laws
- Guidance document (detailed instructions!)

Data products



Enter latitude, longitude, Z value and
Z mode below, upload a file with LatLngs and
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Upper crust effective viscosity (12 km)
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Lower crust effective viscosity (24 km)
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Mantle effective viscosity (60 km)
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Mantle effective viscosity (60 km)
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Viscosity at 24 km depth for various assumptions
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Comparison with viscosities inferred from seismic velocities

24 km depth, CTM temperatures, uniform strain rate of 3 x 10-15/s
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Comparison with postseismic deformation and surface unloading models
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CRM plans for the bridge period: implement viscous shear zones
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From the 2022 RFP:

“Develop strategy and workflow for implementing strain-dependent viscosity, shear zone grain size evolution,
and shear zone width evolution in the CRM”

“Add representations of shear zones to the CRM based on simulations and constraints from natural examples”

More on shear zones: poster #118, Robles et al.



CRM plans for the bridge period

Refine and add to the CRM based on current gaps

Improve representation of the mantle in the CRM (heterogeneity)
Propose provisional bulk rock and fault zone rheologies for the upper crust.

Provide guidance on transient rheology for ductile flow laws

Test the CRM and assess uncertainties and sensitivity to parameters

Compare predicted seismic velocities for GF rocks with the SCEC CVM, and utilize
velocity structure to extend the GF to a fully three-dimensional representation of crustal
composition and infer the depth of the BPT throughout southern California.

Characterize sensitivity of rock rheology to composition, water content, strain rate and
temperature, in the context of the CTM and GF, to assess relative importance of these factors.

Use deformation models to evaluate CRM effective viscosities against postseismic
deformation CGM surface velocities, and the CSM.

https://www.scec.org/research/crm



