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Ruby Mountains Seismic Experiment
• The Ruby Mountains Core Complex (RMCC), located in the 

Basin-and-Range region in northeastern Nevada, has been 
extensively mapped at the surface, but the deep structure 
directly beneath it is poorly constrained.

• To address this, we are making a crustal velocity model of 
the region using data from a passive-source broadband 
seismic array.

• Here we use common conversion point stacking of receiver 
functions to image a mostly flat Moho, in agreement with 
previous observations, and a midcrustal reflector beneath 
the range, the geometry of which may shed light on crust-
al flow or deformation during core complex formation.
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Summary of Previous Work

50-station broadband passive seismic array with dense station spac-
ing of 5-10 km that is arranged in three crossing lines over the Ruby 
Range. The array was deployed from summer 2010 to summer 
2012. Green region represents the USFS Ruby-East Humboldt 
Range, used in index maps to right.
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A-line: East Side

In 1992-1993, the University of Arizona and the University of Wyo-
ming conducted a wide-angle seismic survey along the eastern 
flank of the RMCC (traversing approximately the same region as 
my A-line). Two separate interpretations of the data, shown below, 
both suggested there were several layers of varying seismic veloc-
ity beneath the RMCC, but differed in where those layers were lo-
cated.

• All three lines show a relatively flat Moho at about 30 km depth di-
rectly beneath the Rubies, consistent with prior observations in the 
region surrounding the RMCC.

• When results from the A-line were separated into northeastern-
arriving and southwestern arriving events, a discontinusous mid-
crustal reflector was visible, at about 10 km on the eastern side and 
15-20 km on the western side. The reflector appears to dip slightly 
to the southwest.

Receiver Function Imaging

• P-wave refracts at interface, producing P phase and Ps phase arriv-
als

• Vertical component is deconvolved from radial component to re-
trieve earth response in the time domain

• In common conversion point stacking, the receiver functions are 
backprojected along their path of travel and then stacked

Ambient Noise Tomography

Shear-Wave Splitting

Ambient noise tomography 
models the S-wave velocity in 
the crust. Results shown here 
for 10s period (mid-crustal 
depth) indicate increased 
seismic velocity beneath the 
RMCC, and slower waves-
peeds in the surrounding 
basins. Future work will in-
clude a joint inversion of our 
receiver function results with 
ambient noise tomography.

Structure above the Moho is unclear in the A-line, potentially due 
to small-scale 3D effects. Most of the events in our sample arrive 
from either the NW or SE direction, and sample different areas 
deep in the crust. To the right, I produce separate images from 
these two populations to allow us to better trace crustal structures.

The B-line and C-line are transects across the northern Rubies 
and southern Rubies, respectively. Away from the core complex, 
stations were situated over basins, which may account for some 
of the complexity of the observed signal.

• More work is needed to confirm the sig-
nificance of this reflector, which could 
represent an interface beneath which 
significant crustal flow occurred. If the 
mid-crustal reflector is parallel to there 
metamorphic isograds, we might infer 
that core complex doming was achieved 
by lower-crustal flow below that mid-
crustal reflector.
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teleseismic events

Shear wave splitting shows 
the anisotropy in the crust 
and mantle, which can be 
related to mantle flow. Our 
results show approximately 
1 s of splitting in the 
WNW-ESE direction. This is 
consistent with regional 
trends, and we do not ob-
serve any local anisotropic 
changes beneath the RMCC 
[3].
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 P-wave velocity inter-
pretation by Stoerzel 
and Smithson, 1998

 P-wave velocity inter-
pretation by Satarugsa 
and Johnson, 1998
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