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Summary  

The workshop summarized the current status of the community rheology model and geologic 
framework model, including multiple approaches for using heat flow, compositional, and seismic 
velocity to infer flow properties. Workshop participants also developed plans for moving from 1-
D lithotectonic provinces to a fully 3-D geologic framework, guided by seismic velocity 
structure of the crust and upper mantle.  
 
We convened a focused, one-day workshop (August 14, 2019) to strategize and begin 
development of a 3D Geological Framework Model (GFM) by merging knowledge from the 1D 
GF with seismic velocity constraints from 3D tomography of southern California. The workshop 
was held at Harvard University, because a critical mass of core participants present in this area. 
This also enabled use of Harvard immersive visualization facility to interactively review GFM 
model components. The morning of the workshop was devoted to presentations and discussions 
to explore knowledge and uncertainty in all of the constituent parts of the problem: 1-D geologic 
framework, velocity models, and velocity-lithology relationships. The workshop concluded with 
planning for implementation and delivery of the CRM within the USR framework. 

Following the Workshop, the PI’s coordinated efforts with SCEC IT (Maechling) and other 
SCEC investigators to developed an updated, 3D version of the GFM that describes crust and 
upper mantle structure in Southern California. The resulting model consists of crust, upper 
mantle and asthenosphere layers with the crustal layer being subdivided into 23 lithotectonic 
units. The model grid houses cells parametrized with a region number linked to a name and 
lithology type, as well as temperature and other geophysical properties. The GFM is intended to 
support SCEC efforts to develop a Community Rheology Model (CRM) and support a range of 
other activities. 

 

SCEC Science Priorities:  

1c. Constrain how absolute stress and stressing rate vary laterally and with depth on faults, 
quantifying model sensitivity, e.g. to rheology, with inverse approaches.  

1e. Evaluate how the stress transfer among fault segments depends on time, at which levels it can 
be approximated by quasi-static and dynamic elastic mechanisms, and to what degree inelastic 
processes contribute to stress evolution.  

3b. Constrain the active geometry and rheology of the ductile roots of fault zones.  

 

 


