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Active collaboration between the tectonics, crustal seismology, and geochronology research groups at Stanford University provides 
new constraints on the structure and evolution of the lithosphere. In particular, recent projects in the northwestern Basin and Range 
Province have utilized active- and passive-source seismology, low-temperature thermochronology, Ar-Ar geochronology, and geologic 
mapping to characterize the tectonic history and crustal structure of the region.

Northwestern Nevada and northeastern California are characterized by some of the lowest mean elevations, highest heat fl ow (>100 
mW/m2, e.g. Blackwell, 2004), and thinnest crust (~30 km, e.g. Catchings and Mooney, 1991) in the northern Basin and Range Province. 
Recent geologic and geo/thermochronologic studies have demonstrated that extensional faulting in this area is both more recent and of 
considerably lower magnitude than faulting in adjacent parts of the Basin and Range to the south and east (beginning ca. 11-12 Ma and 
not exceeding 15% in northwestern Nevada, compared to 50-100% or greater extension since Eocene time in central Nevada).

If northwestern Nevada is relatively 
little and recently extended, why is it one of 
the thinnest parts of the northern Basin and 
Range? Was the pre-extensional thickness 
signifi cantly less than surrounding regions, 
or was the area part of the Cretaceous 
northern Sierra Nevada and character-
ized by 40-45 km thick crust? How was 
the crust thinned and when did this occur? 
Our work is an attempt to answer these 
questions through a careful reconstruction 
of the timing and magnitude of extension 
coupled with seismically determined crustal 
structure.

Our seismic experiment collected in-
formation on the crustal thickness, velocity 
structure, anisotropy, and refl ectivity of this 
area, and consisted of fi ve parts: (1) A 300 
km shot-source crustal refraction profi le, 
with ~1100 receivers spaced 100-300 m 
apart. (2) During the deployment for the 
refraction experiment, we collected crustal 
refl ection data from both P and S-wave 
sweeps with the tri-axial “T-Rex” vibrator 

operated by the Network for Earthquake Engineering Seismology (NEES) and the University of Texas at Austin. (3) 100 short-period 
3-component receivers embedded in the active-source phase. (4) A 20 km, 2D high-resolution (40-m receiver, 10-m source spacing) Vi-
broseis refl ection profi le across Surprise Valley, CA. (5) A 70 km linear array of short-period teleseismic deployed in the central portion 
of the experiment for 6 months following the active-source phase.
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Experiment confi guration, showing the refraction, refl ection, and teleseismic components.  
Insets show (top to bottom): NEES vibrator at work in the Black Rock Range, NV; 2D profi le line 
across Surprise Valley, CA; deploying PASSCAL instruments for teleseismic recording; mine blast 
at Twin Creeks Mine, NV.


