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A sewer pipeline trench in the center of the soundings exposes
a 3 meter section of fine grain sands, silts and clays which are
characteristically lake sediments.

Layer Clies at 8 to 18 meters depth, has resistivities ranging
from 2.6 to 7.8 ohm-m (Figures 8 and 9) and has a minimum
thickness of 80 meters according to thickness sensitivity test
modeling using RESIST. Such low resistivities suggest a water
saturated clay sequence or high TDS geothermal water. The
clay could be either lake sediment or hydrothermal alteration
of feldspathic sediments or volcanic units. TDS or total dis-
solved solids is measured electrically on samples and represents
water’s equivalent salinity expressed parts per million.

To test some of these ideas we used Archie’s law to check
the effect of three known water salinities and temperatures
found in this area by Yeamans (2006). These included aquifer
waters which have a TDS of 175 ppm at 20 degrees C, cooled
geothermal waters with TDS 2270 ppm at 20 degree C, and hot
228 degree C, TDS 2270 ppm geothermal water. We deduced
two possible models to explain the very low resistivities of the
lower geo-electric layer (layer C).

1) A relatively clay free sand or silt aquifer with high TDS
and high temperature water; or

2) A very high clay content sequence with normal TDS and
temperature.

In most other areas in the Truckee Meadows it would be
unreasonable to hypothesize that high temperature geother-
mal waters may be present at 10 to 20 meters depth, but at the
Redfield Campus there are several indicators that suggest this
could be the case. These include:

1. Low-flux steam fumaroles on the eastern and southern
campus boundaries (Coolbaugh unpublished shallow
thermal data)

2. An older mud volcano and a young blowout or phreatic
crater just outside the eastern and western campus bound-
aries, respectively.

3. Shallow (10-20 meter) high temperatures reported to ex-
ist on the eastern campus boundary at the residence of a
geothermal driller. And,

Figure 9. Close-up map of Resistivity soundings. Layer C (very low
resistivity unit) modeled resistivities and depths are shown for each
Wenner sounding. A west-southwest trend of decreasing resistivity is
noticeable from the map.
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4. Deep geothermal drilling around the outside of the campus
boundary which shows high temperature geothermal fluids
are present.

Discussion and Conclusions

The significant results produced by this study include: 1)
the robust identification of a gravity defined ~ 50 meters, down
to the NW, bedrock step. We interpret this as a normal fault
controlling the reservoir’s hidden NW boundary. 2) mapping
of a shallow, variable width, linear magnetic low closely associ-
ated with the trace of gravity defined fault. The magnetic low
becomes most pronounced over local low-flux fumaroles, so we
suggest that the fault-related-magnetic-low may be the result of
past hydrothermal magnetite destruction by geothermal fluids
escaping up the fault. 3) Electrical resistivity definition of a
shallow and spatially extensive very low resistivity layer under
the survey area. This layer begins at 10 to 20 meters depth and is
at least 80 meters thick (nowhere is the bottom detected). With
resistivities of only 2 to 8 ohm-meters, this layer has only two
probable interpretations: a) An unusually thick clay sequence;
or b) Hot and saline geothermal fluids in an aquifer. If a clay
layer, the layer likely confines higher temperature geothermal
waters below. If an aquifer holding lower temperature geother-
mal water, it is a possible resource for space heating.

The gravity, magnetics and resistivity mapping provides
strong evidence of a N60E striking fault beneath the Redfield
Campus. The gravity data provided most the support for the
presence of a fault, and this placement seemed to be confirmed
by the magnetics modeling. Although the ground magnetics and
gravity surveys completed on the Redfield Campus were more
detailed than the aerial surveys, the overall trends including the
gradients across the NW border of the campus correlate well
with the aerial surveys, and give further support for the presence
and location of a fault-like structure running through the cam-
pus. This fault could be the main northwest boundary structural
control on the geothermal reservoir (Figure 10). The fault strike
agrees with the trend of the general ENE fault system mapped
by White et. al., 1964, in the Steamboat Springs area.

In the geologic framework, the trace of the newly defined
geophysical structure intersects two mapped north-northeast
trending high-angle faults on the campus’s eastern and western
boundaries, where it, respectively, appears to localize low-flux
fumaroles in a late Quaternary a mud volcano feature and bisect
a well defined phreatic crater. Itis hoped that results of this and
follow-on surveys will lead to more effective development of
the geothermal resource under the Redfield Campus. Although
these surveys examine only the Redfield Campus (an area of
approximately 500 by 430 m) which covers a small fraction of
the Steamboat Hills Geothermal field (approximately 3.2 by 2.8
km) the insights grained are also expected to be useful to under-
standing the nature reservoir boundary around the field.

Future Work

To further confine the location of the fault, more grav-
ity, magnetics, and Resistivity data should be acquired in the
Western parking lot of the Redfield Campus, and also with
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Figure 10. The above interpretive map shows the location of the proposed fault being interpreted to the ENE and
the WSW. The densely “hydrothermally altered” area is interpreted to follow along the strike of the fault with
most the alteration happening to the SE of the fault (towards the hydrothermal reservoir).

permission of Ormat and Redfield Lands Co. on the land to
the South and Southeast of the Redfield Campus to further
constrain the sub-surface model. Gravity data can be collected
to the North of the Campus, but due to the urbanization of
the area, magnetics would most likely yield useless results, and
resistivity would be difficult to complete with the length of
lines and the paved roads and sidewalks. A shallow (2 meter)
thermal gradient survey is also planned to help identify shal-
low structurally controlled thermal patterns. These surveys
will be conducted for the second phase of the project, which
will begin the summer of 2007.
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