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Faults active during the QuaternaryFaults active during the Quaternary



US Geological Survey benchmark, installed October 1, 1906



Using a geodimeter for 
repeat geodetic surveys of 
Mt. St. Helens, circa 1970s



EDM trilateration array, Kilauea, Hawaii, from Avery et al., 2002





















unavco.org/velocity-maps

Tectonic Motion 
of the Western 
United States

Velocities 
relative to the 

stable cratonic 
interior of the 

North American 
plate, as 

defined by 
NAM08

http://unavco.org/velocity-maps












Play Time!
Fun with a triangle of stretchy cloth
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Components of deformation

Translation 
Rotation 
Dilation 

Distortion

(change of position) 
(change of orientation) 

(change of volume/area) 
(change of shape)



One of 9 strain scenarios 
depicted in 

“gps_triangle_strain_ellipse.pdf”



http://www.marlimillerphoto.com/SrD-53.html

deformed trilobite

http://www.marlimillerphoto.com/SrD-53.html
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Geoscience exists within a social context. 

Why do we study the active deformation  
of the crust? 

Natural hazards like earthquakes 
can harm people, destroy property, 

diminish wealth, and  
adversely impact social institutions 

after a disaster



Onward to an overview of the GPS strain module…


