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INTRODUCTION

Geophysical studies were initiated in 1959 in
the Humboldt River Basin near Winnemueca, as
part of the Humboldt River Research Project
sponsored by the Nevada Department of Conser-
vation and Natural Resources. The geophysical
portion of the project, carried out in conjunction
with hydrologic studies, was begun by G. M. Wil-
son in 1959, and continued in subsequent years by
the writers. In part the data in this report have
been taken from Wilson’s report (1960).

In the early phases of the project it was
noted that the low-water flow of Humboldt River
increased in the area of the lower Hillyer and
lower McNinch ranches (Figure 1) approximately
10 miles southwest of Winnemucca; this area is
herein called the Rose Creek constriction of Hum-
boldt River. The increase in flow occurred in

spite of the fact that there are no surface tribu-
taries along this stretch of the river. To explain
this it was proposed that part of the gain of the
river might be due to a buried bedrock high acting
as a partial barrier to the down-gradient move-
ment of ground water. In addition it was necessary
to calculate the depth of alluvial fill so that the
ground-water underflow out of the study area
could be determined with some precision for the
water budget. A gravity survey was made to study
the depth and configuration of the bedrock in the
Rose Creek constriction. This report is primarily
concerned with the results of the gravity survey.

Several salient features of the bedrock config-
uration, as revealed by the gravity survey, were
checked by seismic refraction surveys. Also, one
test hole was drilled to bedrock:; this hole was
located on a gravity high.
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Figure 1. Hydrograph of flow in Humboeldt River between Comus and Rose Creek Gaging Stations,
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SURFACE GEOLOGY

The consolidated rocks of the area are described
in detail by Ferguson, Muller, and Roberts (1951)
and Willden (1961). The following interpretations
have been largely drawn from these sources. Since
the geology of the adjacent ranges is not within
the scope of this paper, only a general summary
is presented.

The ranges within the study area, the East
Range and the Krum Hills, consist of a great
thickness of Triassic rocks which were intruded
by late Jurassic or Cretaceous plutonic rocks. The
Ranges are of the block-faulted type typical of the
Basin and Range physiographic Province. The pre-
plutonic rocks were strongly deformed by folding
and thrusting. Tertiary and Quaternary subaerial
and lacustrine deposits and voleanic rocks are
present along the flanks of the ranges. One basalt
flow forms a louderback on the north side of Hum-
boldt River.

Three Basin and Range type faulls are present
in the immediate area, the first only partially
mapped by the writers is north of the river, the
gecond bounds the north side of the East Bange,
and the third bounds the west side of the East
Range, This paper deals with the extension of the
latter, the g0 called East Range Fault, under the
lacustrine and fluviatile deposits of late Quater-
nary and Recent age, This fault, ags mapped by
Ferguson, et al. (1951), from surface evidence is
shown on the geologic map (Figure 2); the East
Range Fault extends along the western flank of
the East Range northward to about Sec, 33, T. 385
N., R. 86 E. Gravity data suggest that the fault
extends further northward beneath the alluvium
of Quaternary and Recent age to the vicinity of
the section line between Secs. 21 and 28, T. 356 N,
R. 36 E., where it may he cut off by a cross fault.

GRAVITY SURVEY

All gravimetric observations were made with a
Worden “Educator” gravity meter with a scale
congtant of 0.4657 milligals per division. From
previous work with this meter it is felt that the
probable error of observation, including the drift-
removal process, is somewhat less than 0.20 milli-
gal. All elevations were obtained by differential
leveling. Horizontal positions were obtained using
a variety of methods,; including: traversing (both
with chain and odometer), map and photo identi-
fying well sites and ends of traverses, and using
a Nevada Highway Department ftraverse. The
gravity map (Figure 3) shows the simple Bouguer
anomaly data contoured. For the Bouguer density
2.67g/cec was used, Errors in assumed density
would lead to very small errors in the anomaly
because of the small elevation range encountered
in the area. No terrain corrections were made. If
they had been included in the anomaly their effect

would have been to increase the anomaly up to
1.5 milligals near the ranges, less (0.5 mgal) in
the flood plain.

The isogal map (Figure 3) shows a marked posi-
tive anomaly along the sgection line between Secs.
16 and 15, 21 and 22, and 28 and 27, which prob-
ably is produced by a northward trending buried
bedrock high across the constriction. The low point
or saddle is near the corner of Sees. 21, 22, 27, and
28. The anomaly drops off steeply to the west (23
mgal. in 3.5 ml.) and slightly to the east (4.5 mgal.
in 2.0 mi.). The steep gradient on the west side
of the high strongly suggests a normal fault as
shown on the geologic map (Figure 2). It is obvi-
ous that this fault corresponds clogely enough in
location and strike with that of the East Range
Fault, which was mapped on surface evidence, to
be a continuation of that same fault.
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Figure 2. Geologic map of the Rose Creek constriction of Humboldi River.
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REFRACTION SURVEY

A seismic refraction profile at the southeast
corner of See. 21, T. 35 N., R. 36 E., i.e., at site
number (1) of Figure 4, verified the presence of
the bedrock high (W. W. Dudley, Jr., personal
communication). At this spot the depth to a high-
speed (13,000 ft./sec.) horizon was only 29 feet,
A well drilled at this location penetrated the
unconsolidated valley fill and bottomed in slates
at 41.5 {t. The difference between the two depths
is probably caused by undulations in the bedrock-
valley fill interface.

A very interesting seismic profile was run, some
20 ft. south of and parallel to the aforementioned
one, with a Dynametric Selsmic Timer. Consistent
returns were obtained at 10-foot stations out to
300 ft. with this “Flintstone” unit, The data are
plotted in Figure 4. This figure shows the classic
refraction profile across a buried step. The differ-
ence between the depths as computed at each end
of the profile, 18 ff. on the west and 11 ft. on

the east, is the same as the 7 ft. obtained using
the step in time discontinuity. This 7-foot escarp-
ment, downthrown on the west, could be attributed
to something prosaic, like a buried river bank. It
would be more aesthetically pleasing, however, to
attribute it to relatively recent movement along
the extension of the East Range Fault. It is on
strike and the displacement is in the proper direc-
tion.

The seismic method also proved useful in
another area. The outcrop in the northwest corner
of Seec. 21, marked Qss, was originally thought to
be bedrock, though it does not lie on the gravity
high, but rather on the west flank. A refraction
survey, here, revealed that this outcrop, which
does show a high veloecity, has no “roots” and
seems to be lying on the surface (L. D. McGinnis,
personal communication). Based on this and petro-
graphic evidence this rock has tentatively been
identified as siliceons spring sinter,
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Figure 4.

Seismic refraction profile near the Rose Creek constriction.
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DEPTH DETERMINATIONS

Depth determinations from gravity data are dif-
ficult without regional control. Calculations were
made using the infinite slab approximation, and
using a graticule along a profile at right angles to
the high through the saddle. A density contrast
of —0.55g/cc was used. This value is in good
agreement with others used in the Great Basin
for the contrast between bedrock and the valley
fill. Depths-to-bedrock at the four locations shown
on the isogal map (Figure 3) are as follows:

1. 41.5 ft. (Lower MeNinch Ranch—drilled
well).

2. 250 ft. (low of saddle in the gravity high).

3. 1,280 ft. (low on the east side of the anom-
aly).

4. 3,880 ft. (Jow at Rose Creek Gaging Station).
In all cases ground surface is the elevation datum.
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