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SUMMARY

This map provides regional information for assessing the patential for high-temperature (>150°C)
geothermal systems in the Great Basin-thase most likely to be capable of producing electrical
energy. Three different maps have been overiain to produce the overall map shown here. The
three component maps are:

1) A favorability map for high-temperature (>150°C) amagmatic-type geothermal systems. As
discussed by Koenig and McNilt (1983) and Wisian and others (1999), amagmatic or extensional-
type gecthermal systems are those that do not obtain their heat from upper crustal magmas or
cooling intrusions and instead are believed to owe their existence to active extensional or
transtensional teclonics, Quatemnary faults, and high regional heat fiow. Deep circulation of
meteoric waters along active faulls in areas of high temperature gradient allows groundwater to

be heated (o relatively high temperalures at relatively shallow depths (1-3 km). The background
colors, superimposed on shaded topography, provide a ranking of the favorabliity for amagmatic-

syslems.
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believed to obtain their heat cooling 3
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assessed qualitatively based on the occurrence of Quatemary silicic volcanic venls (see red stars

on map).

3) A geothermal information map. Superimposed on the color-scaled geathermal
temperature

wells
database, Boyd, 2002), and geothermal power plants.

This map may be updated when more data become available or if allemate methods of GIS
analysis are used. The map and the digital data layers used o build it are available on-ine at
Ittp:/iwww, unr.edu/geothermal/.

AMAGMATIC GEOTHERMAL SYSTEMS — COLOR-SCALED FAVORABILITY RANKING

Warmer background colors mwwwmmmwfanw
Wp1wc)mmmndm classification is relative to the

Basin only. Because the Greal Basin has a relatively high geothermal favorability
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ranking (blue) on the Greal Basin map might be considered favorable in the context of the entire
continental United States, and could be favorable for lower-temperature (<150°C) geothermal
applications. The number of colors displayed on this map has been maximized to highlight local
changes in favorability.

The favorability rankings on the map are based on a
probability

either constrained
input into this model, mdmuquuﬂlyhhmﬂymhgumm

All known geothermal systems in the Greal Basin (51 in total) that are either producing electrical
temperatures >150°C were used as “training siles” lo assess the

maps and geothermal activity. Weights-of-

and others, 1988; Bonham-Carter, 1996; Raines
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training
areas, whereas only 18 are known. mamﬂmhmvwwmmm
regional aquifers may be somewhat underexplored relative to other areas.
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maps were combined into four evidence layers to model geothermal
favorability. A description of each of these four layers follows:

2 3 activity
nmhmu(o-nnwudm1m Wisian and others, 1999;

Bowen 1989, p. 70), but not all faults in the Great Basin have been mapped, and the precise
locations of many faults in the Great Basin are otherwise cbscured by Quatemary sediments and

This gravity map was converted to an approximate equivalent

mmmm(ammuamwmmuwﬂ and then added to the 1-km
DEM. The combined bedrock surface slope was then caiculated by computing the lotal horizontal
wadﬂtlnrnd\t-hnwﬂ Mmmmmmmummmw

velocities were compiled from multiple networks, IWMMRGEN(B&\M&MM‘IQHL
USGS campaigns (e.g., Svarc and others, 2002; Hammond and Thatcher, 2004), and other
groups. Velocities affected by magmatic/volcanic activily were exciuded. A USGS

assigning
ln horst blocks, and regions of lale Tertiary and Quatemary voicanic rocks. Purposely
were wells with heat flows >120 mW/m’® and wells with

mewnn(mm)wmmmm multiple
improvements in the seismograph network beginning around 1970, all earthquakes with
magnitudes of 4.0 and greater that occurred after 1970 were considered delectable
epicenter location, and were added to this compilation. Data for these lower-magnitude
came from the USGS National Earthquake Information Center and the Berkeley
Advanced National Seismic System.

Figure 1. Combined gravity/ topographic gradient map with fraining Figure 2. Crustal dilation map with training sites (black circles).

sites (black circles).

MAGMATICALLY HEATED GEOTHERMAL SYSTEMS

It has long been recognized thal high-lemperature geothermal activity in the world is closely
associated with Quatemary and/or aclive silicic voicanism (e.g., Smith and Shaw, 1975). in the
shallow-crustal magmatic

The color-scaled probability map discussed above was nol designed to predict the occurrence of
magmatically heated geothermal systems. Instead, hlomumd&myﬂluc(mpﬁh
and rhyodacite) volcanic vents can be used: they were from numerous sources,
including the Great Basin Geoscience Database (Raines and others, ‘lm;mdlusudmm:al
Resources of Utah CD (Blackett and Wakefield, 2002).

either unknown or are poorly constrained in many areas, host rock compositions were not used.

Another factor potentially limiting the map's predictive potential is the assumption that similar
geologic processes control all amagmatic geothermal systems in the Great Basin. This is not
likely to be entirely true, because of regional differences in the tectonic setting, style of fracturing,
fault-controlled permeability, and the composition of reservoir host rocks. For example,
geotharmal systems in the Walker Lane may be more closely associated with strike-slip faulting
and pull-apar blocks (e.g.. the Fish Lake Valiey, Stockli and others, 2003) than geothermal
systems in the rest of the Great Basin.

In spite of the challenges involved with modeiing, the predictive power of the map appears good
in many areas, including, for example, Dixie Valley, Surprise Valley, Railroad Valley, Summer
Lake, NawYmuc“'tym and the Gerlach area. wdmmdﬂmmmﬂ
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current and future explorationists.

GEOTHERMAL INFORMATION

A brief explanation of other information displayed on this map follows:
TEMPERATURE GRADIENT (David Blackweil; SMU):

Unmrrumd

m*mmwhmdmmmw but on a regional basis,
good temperature anomailes are often defined with these holes.

HEAT FLOW MEASUREMENT (David Blackwell, SMU; John Sass, USGS):
Heat flow calculations from wells in the SMU and USGS geothermal databases

(hitp/fwww smu.edw/geothermal, hitp./pubs usgs goviol/2005/1207/) These
selected for their reliability and are belter potential indicators of geothermal activily
temperature gradient holes above.

WELLMDSPR]NGGEOTI-ERMGE!‘ER (Geo -Heat Center compiled database)
Estimated maximuam reservoir lemperatures for

Quaterary faults from the web site ( hitp//gdims o usas qovigiaulliviewer him ) of the USGS
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Figure 3. Temperalure gradient map with fraining sfes (black circles).
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Figure 4. Seismicity map with Faining siles (black circles). Figure 5 Principal aquifers in the Greal Basin. Training sites used

in the model are shown as black circles. NWBA = Northwest Basalt
Aquifer, CA= Carbonale Aquifer, SRPA = Snake River Plain Aquifer,
CPA = Colorado Plateau Aquifer.
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