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OBJECTIVES

The main objective of this study was to determine whether or not the
Southern Sierra Nevada Mountain Range is supported by a crustal root. A
secondary goal was to evaluate the relationship between the Sierra Nevada Range
and the adjoining Death Valley extensional province.

PROJECT DESCRIPTION

As part of the project, two seismic profiles were executed. The first was a
north-south profile running from Ridgecrest to Chafant Valley. The second was an
east-west profile from Death Valley to Coalinga. An NPE shot was recorded on the
east-west receiver line, and the data were analyzed by forward modeling with a
staggered-gnd finite-difference code.

Concurrently, we initiated an in-depth study of lower crustal and upper
mantle xenoliths hosted by Neogene volcanic rocks of the central and southern
Sierra Nevada region. This initial work focused on thermobarometric estimates of
representative xenolith samples aimed at understanding the vertical composition of
the Sierra Nevada lithosphere.

RESULTS

The crustal root question was resolved by analysis of data obtained from a
shot point in Owens Valley on the east-west profile, along with the recording of the
NPE shot on the same line. Shot point 5 (Olancha, Owens Valley) showed that the
PmP phase (P reflection from Moho) has nearly equal travel time when observed to
the west (reflection points under the Sierras) or to the east (reflection points under
Panamint Valley). The NPE recording also shows that there is no anomalous
behavior of Pg (mid-crust phase) or Pn (Moho phase).
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fulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any spe-
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turer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible
electronic image products. Images are
produced from the best available original

document.




The above observations indicate that there is no crustal root under the
southern Sierra Nevada Mountain Range. This interpretation is also confirmed by
the wafeforms produced by the finite-difference modeling, and by the presence of
shallow upper mantle xenoliths in Pliocene-Quaternary volcanic rocks.

In contrast, Miocene volcanics carry lower crustal xenoliths which
equilibrated over a wide range of pressures, suggesting that a thick crustal root did
exist prior to the Pliocene under the Sierra Nevada. Preliminary results indicate that
the replacement of a garnet-rich, dense root with hot, partially molten upper mantle
can provide enough buoyancy to support the present day mountain range.
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