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In perhaps, the most novel use of geothermal energy, heat from the 
Earth powers an ammonia-based refrigeration system that cools the “Ice 
Hotel” at Chena Hot Springs, Alaska, during the heat of the summer.  
The heat extracted from waters not much more than 60 oC is suffi cient 
to run the compressor in the refrigeration unit that keeps the gigantic 
igloo frozen. Photo courtesy of Gwen Holdman.

Geothermal Energy from Deep Wells

With the realities of the current energy market hit-
ting home everytime we buy a tank of gasoline, 
it is interesting to note the lack of interest in 

geothermal energy as part of an overall U.S. energy strategy. 
Geothermal energy is hardly mentioned in the recently passed 
energy bill. This comes at a time when energy prices suggest 
a future for power generation from geothermal energy. 

Research Assistant Professor Dr. Jason McKenna (MS 
1998; PhD. 2002) working with  Professor David Blackwell 
and engineering colleagues from Moyes & Co., Dallas,  in 
an article for the Oil and Gas Journal entitled, “Geothermal 
Electric Power Supply Possible from Gulf Coast and Mid-
continent Oil Field Waters,” presents the case for using  heat 
transported  from deep oil  & gas wells  to generate electricity. 
The analysis suggests the feasibility of generating megawatts 
of power from small groups of wells. 

Electricity generation from geothermal systems is most 
often associated with recent sites of igneous activity, 
located in the western United States or in Japan,  Italy,  

New Zealand, and Iceland. The Basin and Range province, 

important of which is water. In the west, water is a  scarce 
commodity whereas water in the oil and gas fi elds is a waste 
byproduct that must already be disposed of by reinjection into 
the ground or by being hauled away (Figure 3, page 6). In the 
west, the population density is low and the infrastructure to 
transport the power must be built, whereas in the Texas oil 
fi elds the electrical infrastructure is largely in place.   

T



analyzed mathematically gives an equation for calculating curved 
geotherms in the crust.  Through the surface of the continental crust, 
the heat fl ow is due mainly to the sum of a background mantle heat 
fl ux and the heat produced from the in-situ decay of heat producing 
elements that are concentrated in the continental crust, in particular 
potassium 40 and uranium.     

Heat fl ow varies from maximum values greater than150 
mW/m2 in active volcanic terrains, most notably mid-ocean 
ridges, to values of less than 20 mW/m2, either billion year 

old cratonal crust,  forearcs or mature oceanic crust. From the patterns 
on the map, there is a clear relationship between plate tectonics and 
the distribution of heat fl ow on the Earth; this works particularly 
well for the oceanic crust. The symmetry of  the heat fl ow around 
the mid-ocean ridges is predicted by mathematical models for the  



Will Gosnold, Jr. (Ph.D., 1976),  Professor of 
Geophysics and Chairman of the Department of 

Geology and Geological Engineering at the University 
of North Dakota, is making use of temperature (T) logs 
from boreholes over the northern Great Plains to docu-
ment climate change on multiple timescales.  A  major 
problem for understanding climate change is to get a 
long enough record at the proper sensitivity. 

The Sun’s luminosity (~1360 W/m2) is the major driv-
ing force for climate. The interaction of this radiative 
heat fl ux with the atmosphere determines the climate.  
Carbon dioxide and methane, trace constituents in the 
atmosphere, are greenhouse gases that are naturally 
occurring while at the same time affected by human 
activities. Warming induced by anthropogenic sources 
of greenhouse gases must be separated from changes 
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Geothermal Map of North America, AAPG, 2004 
Types of Data    Measurements  
    BHT Data from AAPG calibrated sites: 14,605 sites 
    Geothermal exploration sites:    4,045 sites
    Conventional heat fl ow holes:    3,750 sites
    Oceanic heat fl ow      3,740 sites 

Contour interval: ~5 mW/m2

volved in coal and gold mining.
 Wilson’s currrent passion is a project to bring electrical 
power generated from renewable resources to Akutan Is-
land, part of the Aleutian volcanic belt. The island is home 
to the 2nd largest fi sh processing plant in the U.S which  
currently gets its power from diesel generators. Initially, 
the plan is to provide electricity and direct heat for the town 
of Akutan from the geothermal system present there and to 
use wind power for supplementary electricity generation. 

In the future, Wilson envisions the possibility of using 
excess energy to split hydrogen from water that can be 

compressed and transported by sea to where its needed, a 
textbook economic geology exercise. Currently, much of the 
world’s hydrogen is produced industrially by some variation 
of reforming steam at high temperature (water-gas  reaction) 
using natural gas as a heat source; it consumes fossil fuel 
producing CO2 that contributes to global warming. 
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Starkey A.Wilson (B.S., 
1951) was voted onto the 

Board of the Institute for the 
Study of Earth and Man last 
spring. He brings an eclectic 
resource perspective to the 
table having worked in oil, gas,  
coal and mineral exploration,, 
and most recently renewable 
energy. He also has been in-

Starkey Wilson Joins ISEM Board  

continued from page 1

Figure 3: Inferred temperatures at 
the 13,000 ft and 20,000 ft levels for 
Louisiana and adjacent areas con-
toured in Fahrenheit using BHT and 
available geologic data. The warm-
est colors indicate temperatures in 
excess of 300  oF.  Records from Ar-
kansas and Alabama demonstrate 
suffi cient water fl ows to sustain gen-
eration of electricity. With current 
technology, 1.5 MW of electricity 
generation requires approximately 
106 barrels (bbl) of water production 
per month at a well temperature of 
300 oF (McKenna et al. 2005). 

By Louis L. Jacobs
President  of  I.S.E.M.

Starkey Wilson 

Continued from Pages 4 & 5

The 2004 map published by the American Association 
of Petroleum Geologists is the framework for heat fl ow 

studies in North America for the 21st century. Heat fl ow mea-
surements form the basis for determining the thickness of 
the thermal lithosphere, the transition from the surface of 
the Earth to the interior region where the temperature grows 
slowly with depth (from 10’s oC/km to 0.1’s oC/km). 

The large scale features result from plate tectonic effects: 
high heat fl ow along mid-ocean ridges; cold zones near 

recent subduction zones, the western active margin; the hot 
Basin & Range, USA, as part of a back arc stretching from 
the Bering Sea to Central America, and the coldest zone as-
sociated with the thickest lithosphere near Hudson Bay. 

Many subregional to small scale patterns are shown for 
the fi rst time on this map because of the additional de-

tail available at the 5 mW/m2 contour interval.  These pat-
terns, in many cases, need to be investigated in detail to un-
derstand their signifi cance and origin. Factors such as large 
scale aquifers and crustal radioactivity variations may give 
rise to this scale of anomalies.   

The EARTHSCOPE project forms an obvious vehicle to 
provide new insights and detail on the horizontal scale 

of major heat fl ow variations.



Professor Louis Jacobs was recently
awarded the Joseph T. Gregory Award 
for distinguished service by the Soci-
ety of Vertebrate Paleontologists at its
2005 Annual Meeting in Phoenix. g
Leslie Bleamaster, III, (PhD., 2003)
saw the publication of his “Atlas of “

Ve n u s :  O vda  R egi o  Q uadr a ngl e  ( V -35)5” and a paper on his new work on
the can

yons of Mars inGeophysica l Research Letters. Les continues on at 
t h e  P l a n e t a r y  S c i e n c e  I n s t i t u t e ,  T u c -

son, A Z . , as a Researc i5837 Tr021101sq
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