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ABSTRACT
The results from a new geothermal resource assessment of the United States, including for the first time detailed data for much of the eastern US, are summarized along with
the techniques used to accomplish the assessment. Bottom hole temperature (BHT) data were incorporated in the eastern US, where conventional heat flow data is sparse,
using BHT corrections and calculated conductivities from a regional lithology model; comparing results to overlapping conventional heat flow and BHT data for error
calibration. A total of 5,000 points are now available in the northeast as opposed to the 1,000 used to produce the 2004 Geothermal Map of North America. Where neither
heat flow or BHT data were not available, geophysical data (regional gravity and magnetics) were used as an ancillary predictor to the process for areas with sedimentary
cover. The effectiveness of that process is demonstrated. This study uses the new heat flow data to improve the calculated heat in place to 10 km for the US. Based on the
preliminary results from this work, the Appalachian Basin may contain some of the most favorable potential targets for EGS geothermal exploration in the eastern 1/3 of the
United States and especially in eastern West Virginia, where temperatures of at least 150˚C are predicted at a depth of 4.5 km in localized areas.

2004 Geothermal Map of North America

Important Features:

• Generally average 
stable continental 
values (45-55 mW/m2)

• Low heat flow values 
east of Appalachian 
belt

• Higher heat flow areas 
in Pennsylvania and 
New York

• Very Low data density 
for this area (~90 data 
points)

New Data

Error for Heat Flow Calculations

Bullard Plots of BHT data in the area of Spicer equilibrium temperature depth wells.

The slope of a Bullard plot is heat flow.  In this case it is in W/m2 and the constant is 
the surface temperature.

Well
Slope of 

Trendline
error % error BHT error % error n

Abs. difference 
(slope-BHT)

WV-8 80.2 9 11.2 80.0 6.2 7.8 17 0.2
NY-2 55.2 4.3 7.8 55.2 2 3.6 40 0

n=29
Average % 

error
Average % 

error
Average 

Difference
For New York, Pennsylvania and West Virginia 5.6 9.0 4.6

Conductivity Model

• Based on Correlation on 
Stratigraphic Units of North 
America (COSUNA) AAPG project

• Assumed continuous units

• Collected specific data on depth 
and thickness of Salina Unit (in 
Northeast)

• Used K values based on lithology 
averages for Paleozoic sediments

Geophysics/Heat Flow Comparison
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Temperature Maps
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The combined gravity and magnetic maps in the Midcontinent area with a focus on
Michigan and Ohio. The location of a gabbroic basement sample discussed by Ryder et
al. (2008) is highlighted in the subset map, corresponding to overlap of positive gravity
and magnetics values. The small dot on the map would normally be considered a
gridding remnant, but with corresponding basement data it is confirmed. In general
there are correlations from strong positive anomalies and strong negative anomalies to
low and high heat flow, respectively.

2010 Heat Flow Map

Future Work
 Collect well temperature data, well cores, and more detailed stratigraphy

 Comparison of BHT data with new high quality heat flow data

 Examine and more precisely define the correlation between gravity and magnetic 
anomalies and heat flow measurements
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Temperature Calculations

• Temperatures calculated at each 
data point

• Calculations take into account:
 BHT
 Heat flow
 Conductivity
 Sediment heat production
 Basement heat production
 Mantle heat flow

• Not an extrapolation of the 
gradient

Rock Type Thermal Conductivity*

Dolomite 4.4

Limestone 2.9

Sandstone 4.2

Shale 1.4

Unconsolidated 
Sediment

1.2

Evaporites 4.7

Conglomerate 4.0

Limestone/Shale 2.0

Coal 0.6

Chert 4.0

*Table adapted from Gallardo and Blackwell, 1999.

Curve name corresponds to the heat flow for that well.
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Sedimentary rocks < Felsic Igneous rocks < Mafic Igneous rocks
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