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SCULUILLERGER SCULIDINGS A{lD GEOLLECTRIC
CROSS-SECTIONS IN YUCCA LAKE, NEVADA TEST SITE, NEVADA
By

Adel A. R. Zohdy and Robert J. Bisdorf

In 1977, the 3.5. Geological Survey made fifty two (52) syumetric
Schlumberger resistivity sounding§ (Zohdy and others, 1974) in the Yucca
Lake area, llevada Test 3ite, Wevada. The purpose of the survey was to
study the five large cracks that have opened successively, in the lake

deposits, from pre-1950 to 1969. The results of the study indicate

that:

(1) There are no large gravel deposits near the open cracks.

(2) It‘is eaéy fo determine the thickness of the lake deposits
with the Schlumberger sounding.method.

() There 1is strongwevidence for the presence of faults in the
NNW-SSE direction.

(4) There is evidence for faults in the ENE-WSY diré;tion; they
are located in the vicinity of the cracks.

Figure 1 is an index map showing the location, number, and azimuth

of the Schlumberger sounding stations and also the location of £five

cross sections, Figure 2 shows a simplified geologic interpretation of

the five computer-generated gecelectric sections (DF, CG, EA, DA, and

EB) shown ian figures 3, 4, 5, 6, and 7. The geocelectric sectiouns depict
contours of 1interpreted true resistivities in ohm-meters. In each of
figures 3, 4, 5, 6, and 7, the top part represents a tem to one

vertically exaugerated representation of the upper 215 meters, whereas
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the bottou part represents a one to one (no ver:cical exaggeration)
representation of the uéper 1080 neters in the section. In éeneral, low
resistivities are associated with An increase in porosity, clay content,
and pore-water}salinity.-Extremely low resistivities of one ohm-meter or
less, which often are measured in othervplayas’(see for exarmple Bisdorf
and Sﬁith, 1976), were not measured in the Yucca Lake deposits. This
indicates that the. salinity of ;he Tucca Lake deposits is low, and that
the reyatively low: resistivities of 14;5-10 ohn-meters, which were
measured at inferwediare depths in the section, are probably caused by
an eurichment in clay deposits rather than by very hizh salinity. In
fact, the measured resistivities in Yucca Lake are, on the aﬁerage, 10-
20 times higher than in most other playas. |
Figure‘s.is a map showing the location of 1inferred faults in the
electric bzsement. The electric basement here is defined as rocks of
very high resistivity (5500 oho-meters) uhderiying the lake deposits,
This electriﬁ basement may correspond to the welded tuffs of Pliocenme
and Miocene age described by lMcKeown and others (1976). It is
interesting to note that some of these inferred faults ha&e the sane
. (EHE-}SW) trend and location as the cracks, which indicates that the
crack formation may be iﬁ part struéturally con;rolled.
| The'sbunding curves are given in ;hé Appeundix and are numbered
from Yucca Lake #1 to Yucca Lake #52. The maximum electrode spacings
‘(AB/Z) ranged from about 610 meters (2,000 feet), as for Yucca Lake i1,
to about 4,877 meters (16,000. feet), as' for Yucca Lake #41, Fo:
soundings Yucca Lake #2, #5, and #37, the asymmetric Schlumberger array -
was used to cowmpute a symmetric Schlumberger appareut resistivity using

a correction foraula (Zohdy and Bisdorf, 1976; Zohdy, 1978).



YUCCA LAKE, NEVADA

365730 §

o SCHLUMBERAER Sovipiyg

317 PROQRLLE FAULT IN
ELECIPG TASENENT

0 1 2K
seseres  TOTALLY HEALED CRACK 1 1} ] )
tm—emme  PARTIALLY HEALED .

OR OPEN cahex
“a
.3 .
=
|

Figure 8.--Map showing location of inferred faults in electric
basement. Crack locations are from McKeown and
others (1976).

) 10



All the

sounding ' curves . were automatically processed and

interpreted as shown in the graphs given in the appendix. Each graph

shows the following:

(1) Field data designated by'a segmented solid ‘line curve with

diamoud symbols for observed, data.

(2) A continuous dashed curve which represents:

(a)

(b)

the continuous "“field" curve, or. shifted field ‘curve,
which 1s obtained by shifting the various segments
upwar@s or downwards generall& with respect to éhe last
segment on' the segménted field curve (2Zohdy - and others,
1973). Because of the remarkably homogeneous character
of the lake deposits, the magnitude of the required shift
for most curves was minimal or nonexistent.

the digitiied curves at fhg réte of six points per
logarithmic cycle. Although the digitized poiats are not
shown én the dashed curve,. they were computed using a
sﬁbroutine in a computer program for bicubic spline
functions (Anderson, 1971)., The digitized data were then
fed 1into the automatic interpretation program (Zohdy,
1973, 1975) to obtain the best fitting theoretical
sounding curve for a hori;ontally layered mediun. The
computer progran used here is an updated version of the

one (Zohdy, 1973) referred, to above.

(3)' The theoretical best fitting sounding curve is plotted as (+)

signs,

(4) The deﬁailed layering for which the theoretical curve 1{is

11



" calculated,

(3) The D.Z. (Dar Zarrouk) curve for the detailed layering. The
ordinate values for thé D.2. curve are shifted upward or
downward By one logarithmic cycle to avoid cluttering the
graph. A D.Z. curve can be used to obtain equivalent and
simpler solutions containing fewer number of layérs and in
vwhich certain constraints can be imposed ‘on the .layer
thicknesses and resistivities (Zohdy, 1974).

All these graphs were generated onAa Hewlett Packard 7203A graphic
plotter, The plotter-driving subroutines were developed by G. 1I.

Eveaden of the U.S. Geological Survey.

12
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