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Background 

Home of the newly popularized ‘Great California Shake Out’ scenario and its culprit, the San 
Andreas fault zone, southern California has been busily preparing the state for what has been described 
as a tremendous earthquake long overdue.   In preparation for the upcoming “Big One,” geophysicists, 
geologists, computer scientists and more 
have taken up solid roots in southern 
California as the Southern California 
Earthquake Center as a major hub of 
research in earthquake awareness, 
preparedness, predictions, and high 
resolution geophysical crustal modeling.  
This exciting environment has led to one of 
the most densely populated seismic 
networks in the entire world, allowing for 
exceedingly clear resolutions in subsurface 
modeling and very precise earthquake 
locating. 

 

The Model 

 Geophysicists need ground motion in order to produce subsurface modeling.  Wave velocities in 
3D space are measured by the differences in arrival times of different wave types at different locations.  
Stack enough of these variations from diverse locations and it is possible to get a framework of how fast 
waves are moving at any given location.  The 
Southern California Earthquake Center in 
collaboration with Harvard has produced a high 
resolution velocity model of southern California 
(CVM and CVM-H).  Using countless data points from 
industry-quality seismic reflection profiles and 
innumerable direct velocity measurements from 
boreholes, this high resolution model has propelled 
the understanding of the region ahead in leaps and 
bounds, producing a fully 3D waveform tomographic 
and teleseismic model of the crust and upper 
mantle.   

But the model is not without limitations.  
The most profound limitation of this method is that 
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velocities only appear as a number.  This method struggles to identify anything about rock type, mineral 
composition, bulk modulus, or other important geologic variables.  Even more importantly, despite 
being very high resolution in comparison to other places in the world, the best subsurface velocity 
models still have to “average-out” the velocity speeds in chunks beneath the surface.   These limitations 
have brought the research project of Dr. Andy Barth to his interest in comparing the CVM model and 
comparing to what we know from on-the-ground geologic study. 

The Region 

 Following in the footsteps of the research performed by Sarah Needy (Needy et al., 2009), I have 
been commissioned to study the eastern side of the southern San Andreas in the Transverse Range near 
Joshua Tree National Park.  Needy’s conclusion showed that the region has been tilted and exhumed, 
striking north south, and dips towards the east at approximately 8°.  Therefore, travelling west towards 
the fault, rocks present at the surface were formed at deeper depths.  This structure has possibly given 
us the necessary constraints to take what we see at the surface, and extrapolate a structure at depth.  
Using the structural constraints and hand samples, we hope to correlate the expected velocities of rocks 
we see at the surface to the CVM model for the region. 

 Lab work has consisted of making thin sections and critically analyzing texture and composition, 
calculating expected wave velocities of the rocks seen at the surface, and finally trying to place spatially 
in the region where the rocks belong and how well they correlate with the CVM model.  Results pending.   

The Transverse Ranges, as depicted in Needy et al., 2009, field site for this project. 


