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DEPTH TO PRE-CENOZOIC BASEMENT IN SOUTHWEST NEVADA

V.E. Langenheim and D.A. Ponce
U.S. Geological Survey
345 Middlefield Road, Menlo Park, CA 94025
(415) 329-5313

1. Introduction

The composition of and depth to pre-Cenozoic basement are poorly known at Yucca
Mountain and {namty becaus‘:eT \ci fhi'ffﬁﬂ'ﬁ?-\ci ?5 taf‘f '.lf.t.‘,?iu 2 ?ted between
15 and 7 Ma “Only ongvell (UE-25 pi1) of many deep wells drilled to characterize the
Yucca Mountam site penetrated basement. Gravity data can be used to estimate the
thickness of Cenozoic deposits because of the large density contrast between low-
density volcanic and alluvial deposits and high-density pre-Cenozoic basement rcsck.
We use an iterative procedure based on the gravity data, the surface geology, and an
estimated density-depth function for the Cenozoic deposits to separate the gravity field
into a "basement” gravity conipbnent and a "basin” gravity componentl. We present a
preliminary isopach map of Cenozoics deposits at Yucca Mountain and vicinity based on

the "basin” gravity field.

II. Method | QERE EE!%W#“ Y ﬁﬁﬁﬁ‘i
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The method! separates gravity observations into two sets, one consisting of
observations on basement outcrops and the other consisting of observations taken on
Cenozoic outcrops. The second set of observations is inverted for thickness of Cenozoic
deposits based on an estimate of the density-depth curve (from Jachens and Moring1)
between these deposits and pre-Cenozoic basement. This inversion is complicated by

two factors: (1) basement gravity stations are influenced by the gravity anomaly caused



' b);' low-density deposits in nearby basins, and (2) the basement gravity field varies
_ because of density variations within the basement. The inversion does not take into

account lateral variations in the density distribution of the Cenozoic deposits.

To overcome these difficulties, a first appro:dmaﬁén of the basement gravity field is
'determined by interpolating a smooth surface through all gravity values measured on
basement outcrops (curve labeled “iteration 1% in lower panel of Fig. 1b).” The basin
gravity is then the difference between the observed gravity field on the original map
and the first approximation of the basement gravity field and is used to calculate the
first approximation of the thickness of Cenozoic deposits. The thickness is forced to
zero where basement rock is exposed. This first approximation of the basement gravity
field is too low near basins because of the proximity of low-density deposits to the
basement gravity stations. The basement gravity station values are "corrected" for the
effects of the low-density deposits (the effects are calculated directly from the first
approxixﬁation of the thickness of the Cenozoic deposits) and a second approximation
of the basement gravity field is made by interpolating 2 smooth surface through the
corrected basement gravity observations. This leads to an improved estimate of the
basin gravity field, an improved depth to basement and a new correction to the
basement gravity values. This procedure is repeated unti. successive iterations produce

no significant changes in the basement gravity field.
III. Results \‘PR E LE M E E\ﬁ @é ﬁ V @ E%ﬂ FT, ,'

Using an updated gravity data set and more detailed surface geology we have
produced a preliminary isopach map of Cenozoic depesits at Yucca Mountain and
vicinity (fig. 2). Cenozoic deposits reach thicknesses grea:er than 2.5 km in Crater Flat,

consistent with previous modeling results2,3:4. The isopach map indicates thicker
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deposits in western and southern Crater Flat and under northern Yucca Mountain.
These local lows ;vimin Crater Flat and Yucca Mountain may indicate grabens that
formed before the advent of voluminous silicic volcanism about 17 MaS. This model
_ predicts about 600 m of Cenozoic deposits at drillhole UE-25 p#1, which penetrated
basement at a depth of 1244 m. Cenozoic deposits-in Amargosa Desert and.]acliass Flats
are generally less than 1.5 km thick, in agreement with interpretations of electrical

resistivity data® and with limited drill-hole data.

IV. Conclusions

Although the results of the iterative modeling procedure agree fairly well with-
other data, the preliminary isopach map has several inherent limitations arising from
the procedure and data used to create the map. Better gravity coverage on basement
outcrops would better constrain the known basement gravity field. However,
_ uncertéginties in the density-depth function, lateral variations in density within the
volcanic sequence, and the presence of concealed basement sources (e.g., 2 hypothetical
pluton underlying the Cenozoic sequence in Crater Flat) could all affect the predicted
cover thicknesses. Nonetheless, the isopach map does provide target basement depths
for deep drilling in Crater Flat and Yucca Mountain. Differences between the predicted
thicknesses and thicknesses determined by other methods can be used to refine the
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model.
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Fig. 1 Schematic representation of the gravity separation procedure. “n” represents

' final iteration of basin-fitting procedure.

Fig. 2 Preliminary isopach map of Cenozoic sedimentary and volcanic rocks. Contour
interval 0.5 km. ‘Dark areas indicate outcrops of pieéCenozoic rock; lightly -
shaded areas, Tertiary volcanic rock; unshaded areas, ~Quatemary and Cenozoic
alluvial deposits. YM, Yucca Mountain; AD, Amargosa Desert; CF, Crater Flat;
JF, Jackass Flats. Triangle shows location of well UE-25 p#1.
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Figure 1. Schematic representation of the gravity separation procedure. "n" represents
final iteration of basin-fitting procedure.
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>reliminary isopach map of Cenozoic sedimentary and volcanic rocks. Contour interval 0.5 km.
Dark areas indicate outcrops of pre-Cenozoic rock; lightly shaded areas, Tertiary volcanic rock;
unshaded areas, Quaternary and Cenozoic alluvial deposits. YM, Yucca Mountain; AD
Amargosa Desert; CF, Crater Flat; JF, Jackass Flats. Triangle shows location of well JE25 p#1.
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