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Location and Geology

The Gerlach Northeast and Fly Ranch Northeast KGRA’s are
approximately 16 and 29 kilometers northeast of Gerlach in northwestern
Nevada (see figure 1). Both KGRA’s lie on the northwestern edge of the
Black Rock Desert and east of the Granite Range. They lie on and adjacent
to a bedrock ridge known as Steamboat ridge which is a horst block
trending NNE separating the Black Rock Desert graben on the east from the
Hualapai graben on the west.

Within the Gerlach Northeast KGRA, (fig. 2) the principal surficial
deposits are modern playa deposits of the Black Rock Desert. Exposed in
the western quarter are quaternary colluvium and alluvium and Permo-
Triassic metavolcanics which comprise the Steamboat ridge (Grose and
Sperandio, 1978). The fault along which the Black Rock Desert graben
developed is inferred to cut across the KGRA in a northeasterly direction
close to the contact between alluvial and playa deposits. A branch of
this fault is inferred to run north-northwest towards Hualapi Flat within
the KGRA.

There are no surface thermal manifestations within the K.G.R.A.
Gerlach Hot Springs are about 8 miles to the southwest and Fly Ranch hot
springs 8 miles to the northwest.

The Fly Ranch KGRA (fig. 3) is just south of the Calico Mountains
which are comprised principally of Tertiary andesites with some silicic
units cropping out in the southern end of the mountains. It is about 4
ﬁiles due east of the Fly Ranch hot springs.

The surficial deposits in the KGRA are almost entirely quaternary

deposits of alluvium, colluvium and some dune sands. A small patch of



playa deposits is present in the southeast part of the KGRA formed over
the downdropped part of a half-graben. In the western part of the KGRA
are two small outcrops of the Permo-Triassic metavolcanics which comprise
the Steamboat Ridge. There also are no known surface thermal
manifestations in this area either.

The main Black Rock Desert graben fault is inferred to run just at
the southeast corner of the KGRA striking to the northeast (Keller and
Grose, 1978). In addition two parallel faults are inferred which divide
the KGRA into about thirds. Known faulting along which the Hualapi graben
formed is present along the western edge of the KGRA.

Extensive geological and geophysical studies of the region are given
in Keller and Grose (1978). These studies will not be summarized but will
be.referred to when appropriate.

Geophysical Data

Gravity data for the area is given by Crewdson in Keller and Grose
(1978) along with microearthquake, reflection seismic, resistivity and
electromagnetic data of several varieties. Aeromagnetic data is available
from a published U.S.G.S. regional aeromagnetic survey.

As part of the KGRA evaluation detailed gravity surveys were made in
the two KGRA’s as well as audio-magnetotelluric surveys and E-field ratio
telluric traverses. At the time the surveys were run data from Keller and
Grose (1978) were not available. The data presented here however
supplement that of Keller and Grose.

Details of the KGRA’s will be discussed on an individual basis.



Aeromagnetic Survey

The aeromagnetic survey (fig. 4; USGS, 1972) was flown with flight
lines approximately three kilometers apart and at 2.75 kilometers
elevation above sea level. The data are contoured at a 20 gamma interval
and thus, only large scale anomalies are defined. In this region of
Nevada, the magnetic field is complex with most of the magnetic relief
produced by the abundant intrusive and extrusive rocks of varying ages.
The magnetic anomalies here reflect variations in topographic relief below
the flight elevation, structure, lithology and remanent magnetization
direction. The lacustrine sediments would be expected to be non-
magnetic. Because of the map scale and anomaly wavelengths both the
Gerlach Northeast and Fly Ranch Extension KGRA’s will be discussed here.

In the surveyed area the thick lacustrine deposits of the Black Rock
Desert and Hualapi Flat appear as magnetic lows as would be expected.
Cutting across both KGRA’s and trending generally north—northgast is a
strong magnetic high which correlates with the Permo-Triassic
metavolcanics of Steamboat Ridge. However a saddle in the magnetic high
between the two KGRA’s and inflection in the magnetic contours suggests
that faulting may have offset these older units. This would be consistent
with mapped north-northwest faulting in the area (Grose, 1978). If this
association of the high magnetic values with the Permo-Triassic umits is
correct then the Fly Ranch NE KGRA would be underlain principally by these
units with probably only a thin alluvial cover.

Tertiary silicic volcanics appear to be responsible for the small

magnetic high in the south end of the Calico Mtns.



Gerlach Northeast KGRA

Gravity survey

A gravity survey consisting of forty-one stations was made in the
area of the Gerlach Northeast KGRA. The data are presented as a simple
Bouguer anomaly map (Fig. 5). No terrain corrections were made. Although
terrain corrections are important in quantative interpretations, the
simple Bouguer anomaly map is a satisfactory qualitative representative of
the major gravity features particularly in this area where there is little
topographic relief.

The gravity map shows the same general features as that of Crewdson
(1978) except giving added detail. The principal features of the map are
a north-northeast trending low in the eastern half of the KGRA with
decreasing values to the south. The 1lowest values are toward the
northwest side of the Black Rock Dese?t graben rather than in the
center. These data with Crewdson’s suggests that most of the down drop
has been along the northeast trending fault running through the KGRA. The
low reflects for the most part the low density lacustrine fill in the
valley. The computed depth for the f£ill in the KGRA is 3000 ft (Crewdson,
1978).

A steep gravity gradient trends across the KGRA which approximately
follows the inferred fault of Grose (1978). This probably reflects the
principal fault along which the Black Rock Desert graben was
downdropped. It is about 1.5 miles east of a mapped fault scarp at this
location which bounds the Black Rock Desert.

An inflection in the steep gravity gradient occurs in the southwest

part of the KGRA. This is inferred to be an inflection or branch in the



fault at this location and correlated well with a fault branch inferred by
Grose (1978) at about this position.

A poorly defined gravity high is seen in the northwest part of the
surveyed area. Again looking at Crewdson’s (1978) data it is clear that
this reflects the higher density Permo-triassic metavolcanics which
outcrop in Steamboat Ridge.

Audio-Magnetotelluric Survey

Thirteen AMI stations were occupied in the region of the Gerlach NE
KGRA and three AMT maps were prepared. The first map is the average of
orthogonal scalar apparent resistivities at 7.5 Hz (fig. 6). This is the
deepest exploration frequency. The other two maps are apparent
resistivities at 27 Hz for the north-south (fig. 7) and the east-west
(fig. 8) of the telluric lines. The skin depth or approximate depth of
penetration of the electromagnetic energy at 7.5 Hz is 185 meters in a 1
ohm-meter earth to 1850 meters in 100 ohm-meter material.

Within the KGRA a northeast trending low is seen which corresponds
well with the gravity low. The resistivity rises slowly on the east and
steep gradients are seen on the west. The higher resistivities on the
west can be attributed to the Permo-Triassic rocks at or near the surface
while the lower resistivities on the east are associated with the
lacustrian lake deposits. The apparent resistivities under one ohm-meter
can be considered unusual.

The maximum depth of exploration in these low resistivity playa
deposits is about 100 meters yet there are significant differences in
resistivity from the central low to the ‘eastern edge of the KGRA. This

may reflect leakage of saline thermal fluids along the northwest part of



the playa to the near surface as the gravity data (Crewdson, 1978) shows
the playa deposits to be much thicker than 100 meters in that part of the
KGRA. An inflection in the steep resistivity gradient is also seen which
corresponds well with inflection in the magnetic and gravity gradients in
the same area.

The 27 Hz maps show the same trends as the 7.5 Hz maps. The
differences between the two directions are what would be expected near a
resistivity contrast, especially where the contrast trends north-south
(same direction as one E-line).

Telluric traverse survey

One short E-field-ratio telluric traverse was made in the Gerlach
KGRA (fig. 9). Because of the very low resistivities encountered on the
playa, difficulty was encountered in obtaining sufficient natural signal
strength so the survey was terminated due to lack of time.

The telluric survey results are shown in fig. 10. An abrupt drop in
relative voltage of an order of magnitude (10x) occurs from dipole 0-1 to
2-3. This is equivalent to a resistivity change of two orders of
magnitude (100x). The position and change in resistivity agree well with
the AMT data but better define the electrical boundary. It should be
noted that the electrical boundary is to the northwest of that indicated
by the gravity data for the inferred fault location. This may imply that
thermal waters are present or were present in the past and that alteration

may have occurred within fractured portions of the Permo-Triassic rocks

along the fault.



Fly Ranch Northeast KGRA

Gravity Survey

A gravity survey consisting of forty-four stations was made in the
area of the Fly Ranch NE KGRA. The data are as before presented as a
simple Bouguer anomaly map (fig. 11). As in the Gerlach NE KGRA there is
little topographic relief so there are no large terrain corrections.

This map also shows the same general features as Crewdson (1978) but
with more detail. The principal feature is the gravity high presumed
associated with the Permo-Triassic units of Steamboat Ridge. No exposures
are known‘in the area of the major high but a small outcrop of the Permo-
Triassic metasediments is present in the south west corner of the KGRA
near a second gravity high.

Steep gravity gradients beyond the east and west sides of the KGRA
probably define the principal faults dividing the Steamboat Ridge from the
Black Rock Desert basin on the east and the Hualapi basin on the west. On
the west where the data defines the gradient trends better a northwest
trending fault can be inferred. This appears to correlate with northwest
trending faults mapped by Grose (1978) and Kumamoto (1978).

Audio-Magnetotelluric survey

Twelve AMT stations were occupied in the region of the Fly Ranch NE
KGRA and three AMT maps were prepared as for the Gerlach NE KGRA.

The 7.5 Hz average map (fig. 12) shows the low resistivity playa
sediments on the eastern border of the KGRA with a fairly steep gradient
separating them from the higher resistivity of the Steamboat Ridge. The
Ridge as it runs north either becomes more deeply buried beneath lower

resistivity deposits, becomes altered or pinches out. An arcuate low



resistivity zone is seen from the northeast corner to the southwest corner
of the KGRA. It appears to be associated with the northwest margin of the
buried Steamboat Ridge and probably represents faulting along that side of
the Ridge. The lower resistivities could be due to thicker alluvium
and/or thermal fluids rising along the fault. The higher resistivities
further west are assumed to be due to the metasediments which crop out in
the area.

The two 27 Hz maps, figs. 13 and 14 show similar patterns. The low
station density and apparent complexity of the area preclude definitive
statements regarding the differences in the two data sets.

Telluric traverse survey

Two E-field-ratio telluric traverses were run across the KGRA in
parallel orientation running approximately southeast (fig. 15). This was
approximately normal to the expected trends of the region.

On traverse one (fig. 16) a zone of high resistivity between stations
1 and 5 correlates with the metavolcanics of Steamboat Ridge in agreement
with the other data sets. To the northwest a moderate low resistivity
zone is seen which then gradually increases as the metasediments are
approached. This probably is a small graben which would be nicely
correlated with inferred faults shown on the geologic map, fig. 3. The
data suggest that the graben formed on a series of faults rather than on
each side due to the gentle sides on the profile.

Profile two (fig. 16) appears much more complex and reveals a great
deal of faulting and or lithologic change along the profile. Because of
the association with outcrop the high between stations 8 to 10 is believed

to be the Permo-Triassic metavolcanics as is the high between 1 and 3



which is on strike of the Steamboat Ridge.

It is clear that there are some major changes in the region between
the two traverses. This is suggested also in the AMT and gravity data as
well. It also appears that the traverses did not run far enough east to
define the principal electrical boundary between the KGRA and the playa.

Conclusions

The Gerlach NE and Fly Ranch NE KGRA’s are characterized by
moderately complex geophysical data which reflect the complex volcanic
history of the region on top of more recent basin formation. There are no
known thermal manifestations within the KGRA’s.

The principle feature of the two areas is a ridge, Steamboat Ridge,
only partly reflected in topography which trends northeast across the
areas. This ridge is expressed in the geophysical data as a magnetic,
gravity, and electrical resistivity high. These data suggest that the
ridge is a horst block separating the Black Rock Desert basin from the
much smaller Hualapi basin to the west and in which the Fly Ranch Hot
Springs are located.

Within the Black Rock Desert, the location of hot springs is found to
be controlled by faulting, often occurring at intersections or inflections
of faults. Local seismic activity then provides the means (minor active
faulting) to maintain the system opens Because of this the Gerlach NE
appears to be the most favorable of the two. Kumamoto (1978) shows that
the majority of earthquake epicenters occurs within or very close to the
Gerlach NE KGRA providing clear evidence for a mechanism acting at the
present time to keep the system open. Also the low resistivities may be

indicative of the presence of thermal waters leaking up along the fault.



Also the slight discordance in the location of the gravity and electrical
boundary along the principal fault may suggest thermal waters in the older
metavolcanics.

The Fly Ranch NE KGRA does not appear promising; however, the arcuate
low on the northwest side of the buried Steamboat may be a possible
target. Additional information is needed to resolve some of the

complexities of this KGRA.
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