
Advanced Geothermal Potential in West Virginia: 
Insights from Appalachian Airborne and Geophysical Transect Studies 

Jessica Moore
Director and State Geologist 

West Virginia 
Geological and 

Economic Survey
2024 WV Governor's Energy Summit



WVGES Geoscience Investigations Through 
the Years
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The Challenge: 
Geothermal Energy for 

Baseload Power 
Generation
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DOE Geothermal Technologies Office GeoVision Report

GeoVision: Harnessing the Heat 
Beneath Our Feet (energy.gov)

Binary 
Plants 
Above ~225° 
F

Flash 
Steam  
Plants 
Above ~375° 
F

https://www.energy.gov/eere/geothermal/articles/geovision-full-report-0
https://www.energy.gov/eere/geothermal/articles/geovision-full-report-0
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Strategy One: 
Look Deep
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Earth’s Temperature Increases with Depth = 
Geothermal Gradient



Peters et al., 2012

Worldwide average geothermal gradients are from 
24 to 41°C/km (1.3-2.2°F/100 ft), with extremes 
outside this range
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Average Gradient Range = 1.3 – 2.2°F per 100 ft.



Blackwell et al., 
2011

7 km = 22,966 ft.
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Exxon Gainer-Lee 
well, Calhoun 

County
272° F @ 20,194 ft.

1.3°F/100 ft .

MIP 1S
199° F @ 

10,396 ft.
1.91° per 100 

ft.
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Must drill to at 
least ~17,000 ft.
to reach 300° F 
temps

D
E

P
TH

…and find (or 
create) pore space 
at depth!
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Strategy Two: 
Investigate the Volcano



WV Geologic H2 Analysis June 20242024 WV Governor's Energy Summit



Post-rift magmatic evolution of the eastern North American 
“passive-aggressive” margin (wiley.com)

Sponagule #1 well drilled into an igneous 
intrusion (red circle); temps are still not 
as high as Huttonsville well

https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1002/2016GC006646
https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1002/2016GC006646
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Strategy Three:  
Add Earth MRI + 

MAGIC
Surveys
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Earth MRI Session GSA Connects 2024

Earth MRI Central Appalachian Transect
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Could Magnetic Lows Help Identify 
Geothermal Anomalies?

• Magnetic lows are sometimes related 
to 
geothermal anomalies due to the 

properties
of magnetic minerals at high 

temperatures
• Two major magnetic low trends are 

observed
• Western trend does not correlate to 

increased 
temperatures

• Wells w/ elevated temperatures are not 
on trend

• MAGIC Array cuts across the trends 
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USArray - MAGIC

MAGIC Transportable Array

http://www.usarray.org/researchers/obs/flexible/deployments/magic/


Thin lithosphere beneath the central Appalachian Mountains: A combined seismic and magnetotelluric study (yale.edu)

Evans et al., 2019; Long et al., 2020

2024 WV Governor's Energy Summit

https://people.earth.yale.edu/sites/default/files/files/Long/evans_et_al_2019_epsl.pdf
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Key Findings of the MAGIC 
Experiment

“Perhaps one of the most surprising and perplexing observations 
made over the past
 15 years of EarthScope and related science is the presence of an 
apparent “hole” in 
the lithosphere beneath the Central Appalachians in Virginia and 
West Virginia that 
correlates very closely with the presence of comparatively recent 
(Late Jurassic and
 Eocene) volcanism. While the margin of North America has 
undergone a series of 
major tectonic events over the past billion years of Earth history, 
these events 
significantly pre-date the volcanic episodes.”



• Comparison of  bottom 
hole temperatures 
(BHTs) from wireline 
logs across the MAGIC 
survey area suggests 
elevated thermal 
gradients in the Valley & 
Ridge across the Central 
Appalachian Anomaly 

• Thermal anomaly not 
observed as part of 
magnetic anomaly in the  
deepest part of Rome 
Trough

• Igneous intrusions 
associated with 
non-plume volcanism 
have potentially 
significant geochemistry
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Strategy Four:  
Add a Wildcard



WV Geologic H2 Analysis June 2024

Iron (Fe) Content of Eocene Igneous Intrusions

Legacy geochemical data collected during STATEMAP bedrock mapping projects

Intrusions in 
subsurface
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Hidden hydrogen: Earth may hold vast stores of a renewable, carbon-free fuel | Science | AAAS
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https://www.science.org/content/article/hidden-hydrogen-earth-may-hold-vast-stores-renewable-carbon-free-fuel
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Leveraging Subsurface Geological 
Datasets for Advanced Energy in 

Appalachia • Legacy and modern pre-competitive subsurface datasets are a powerful tool for 

understanding multiple emerging energy sectors

• Energy demand from AI threatens to outpace clean energy gains

• Geothermal systems in the Appalachian basin hold potential for electrical power 

generation but also critical minerals, natural H2, carbon storage

• Could unlock new energy sources in an area of the state with the greatest needs

• Partnerships are key to success. 
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Why It Matters 
JUSTICE 40 ENERGY 
BURDEN

JUSTICE 40 POVERTY 
LEVELS



Thank You!

jessica.p.moore@wv.gov

Earth MRI Session GSA Connects 2024


