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As part of the BARGEN GPS network, we established a 

dense cluster of GPS sites in the Yucca Mountain area. 

Th e cluster was installed in 1999 to provide the most 

reliable measurements possible of geodetic strain patterns 

across the nation’s only proposed permanent repository 

for high-level radioactive waste. Th e accuracy of the 

measured horizontal velocities is ~0.2 mm/yr [Davis et 

al., 2003]. Th e network lies astride a boundary between 

the geodetically stable central Great Basin and the ac-

tive western Great Basin, which at the latitude of Yucca 

Mountain is undergoing distributed right-lateral shear at 

a rate of ~60 nstrain/yr. Th e GPS solution (1999–2003) 

from the Yucca Mountain cluster (Figure 1) yields a ve-

locity fi eld characterized by nearly homogenous N20°W 

right-lateral shear of 20 ± 2 nstrain/yr (net velocity 

contrast of 1.2 mm/yr across a 60 km aperture) in the 

vicinity of the proposed repository site [Wernicke et al., 

2004]. Comparison of time series of continuous results 

with earlier campaign surveys [Wernicke et al., 1998] 

indicating 50 nstrain/yr of west-northwest extension 

from 1991 to 1997 suggests that the more rapid rates 
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Magmatic Systems

were in part transients associated with the 1992 Ms 5.4 

Little Skull Mountain earthquake. Postseismic motions 

do not appear to aff ect the 1999–2003 velocity fi eld in 

either campaign or continuous data. Th e observed mag-

nitude of the velocity contrast across the area, the overall 

linearity of the gradient, and the large area of undeform-

ing crust to the east of Yucca Mountain are diffi  cult to 

explain by elastic bending of the crust associated with 

the Death Valley fault zone, a major right-lateral strike-

slip fault about 50 km west of the repository site. Th ese 

observations, along with apparent local variations in the 

velocity gradient, suggest that signifi cant right-lateral 

strain accumulation, with displacement rate ~1 mm/yr, 

may be associated with structures in the Yucca Mountain 

area (Figure 2). Th e absence of structures in the area with 

equivalent late Quaternary displacement rates under-

scores the problem of reconciling discrepancies between 

geologic and geodetic estimates of deformation rates.
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Figure 1. Horizontal velocity fi eld (in a local reference frame) for the Yucca Mountain cluster of 

BARGEN. Locations of sites MILE and WAHO [Wernicke et al., 1998] are indicated by white 

triangles. Th e star indicates the epicenter of the 29 June 1992 Ms 5.4 Little Skull Mountain 

earthquake. Th e dashed line indicates the location of the model Death Valley fault of Figure 2 

[Wernicke et al., 2004].

Figure 2. N20°W projection of velocities and the two-fault model of Wernicke et al. [2004] 

(solid curve). Th e second fault is located at x = +54 km. Th e dotted curve shows eff ects of a 

single fault at x = 0, representing the Death Valley Fault.


