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South Texas Geothermal Research Area
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Map elements from Blackwell et al., 2010; Bebout et al., 
1982; Condon and Dyman, 2006; and Ewing, 1991. 
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Requirements for Geothermal Plays
For open loop well designs:
1. Reservoir temperatures >250⁰ F
2. Porosity >15% 
3. Permeability >10 mD
4. Pressure >0.75 psi/ft
For closed loop well designs:
1. Reservoir temperatures >250⁰ F
2. Drilling efficiency

A

A’
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• 3,407 vertical wells with digital logs 
greater than 7,000 ft TVD provided by 
TGS

• Great spatial distribution of well data 
across entire AOI

• Deepest well: 24,220 ft TVD

• Total wells within AOI: 93,595
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Map elements from Blackwell et al., 2010; Bebout et al., 1982; Condon and Dyman, 2006; and Ewing, 1991. 
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Bottom Hole Temperature Data
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• 1,590 wells with one or multiple BHT 

measurement from SMU database

• Good spatial distribution of data across 

entire research area

• Highest recorded BHT: 466 F at 15,925 ft

• Deepest recorded BHT: 18,550 ft (462 F)
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Map elements from Blackwell et al., 2010; Bebout et al., 1982; Condon and Dyman, 2006; and Ewing, 1991. 
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Texas Gulf Coast Strata

Modified From Swanson et al., 2013

Cretaceous Type Log, Strata, and Regional 
Structure

Cretaceous Type Log

~ 300 F
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Geothermal Play Fairways – Dip Section

Aptian Geothermal Target Albian Geothermal Target Upper Cretaceous Geothermal Target Paleogene Geothermal Target
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Preliminary 250⁰ F Geothermal Play Fairway Map

South Texas Geothermal Play Types
1. Aptian and Albian shelf margin 

reefs and shoals
2. Aptian and Albian platform 

interior shoals
3. Maastrichtian fluvial and deltaic 

systems
4. Paleogene geopressured-

geothermal systems
5. Salt diapirs and adjacent 

reservoirs
6. Repurposing existing oil and gas 

fields
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Aptian Geothermal Play Types – Sligo Formation
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Aptian Geothermal Play 

Types – Sligo Formation

Shelf margin complexPlatform interior Slope

BHT: 374 F

25 miles 19 miles 41 miles 9 miles 14 miles

Play Type 2: 
Platform 

interior shoals

Play Type 1: 
Shelf margin 
shoals/reefs

31 miles

C C’

BHT: 250 F

Datum: Top Sligo

18,810’

16,450’16,640’16,620’12,670’9,850’9,170’

BEG Core 
Study Well

• Play Type 1: Shelf margin complex

– Advantages: linear trend, potential for high permeability in shelf 
margin facies, high temperatures (300-350 F) across shelf margin 
trend

– Disadvantages: unpredictable porosity/permeability trends, depth to 
shelf margin facies (>16,000 ft)

• Play Type 2: Platform interior shoals

– Advantages: potential for high permeability facies, high temperatures 
(300-350 F) across shelf margin trend, shallower depths than shelf 
margin (12,000-15000 ft)

– Disadvantages: unpredictable facies trends

Shelf margin complex

Slope/basin

Salt Diapirs

Albian Shelf Margin

Aptian Shelf Margin

Platform interior

Platform 
interior

Shelf margin 
complex

C
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47 wells



Albian Geothermal Play Types –

Edwards and Glen Rose Formations
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Platform interior
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~ 250 F

Play Type 1: 
Shelf margin 
shoals/reefs

Play Type 2: 
Platform 

interior shoals
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219 wells

Glen Rose 
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Maastrichtian Geothermal Play Types – Olmos Formation
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• Deltaic sands of the Olmos 
Formation

• BHTs just above 250 F 
across part of the research 
area

• Two potential play types
– Target porous wet sands 

with open loop wells along 
trend 

– Repurposing existing oil 
and gas wells in AWP Field

100 mi

From Galloway, 2008

Delta

Shoreface

Coastal plain

Shelf Slope

BHT:  257 F

O
lm

o
s 

Fo
rm

at
io

n
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• 1,000+ vertical wells nearing end of production

• BHTs > 250 F across most of the field

• Repurposing vertical wells for closed-loop 
geothermal

• Use co-produced water from oil and gas production 
to generate electricity

• Extend wells to deeper formations

E E’

E

E’

AWP 
Field

Maastrichtian Geothermal Play Types – Repurposing AWP 
Field for Geothermal

835 wells

250⁰ F at 9,000 ft

250⁰ F at 10,000 ft

Salt Diapirs

Albian Shelf Margin

Aptian Shelf Margin

Wilcox Fault Zone

BHT: 253
Depth: 9,439’

BHT: 262
Depth: 10,417’

BHT: 265
Depth: 10,642’

Φ > 10%

8.2 miles1.4 miles1.4 miles5.6 miles0.7 miles10.7 miles



Paleogene Geopressured-Geothermal Systems
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• Two Wilcox geopressured 
fairways in the research area

• Wilcox BHTs are > 250 F 
south of the main Wilcox fault 
zone

• Multiple over-pressured sands 

Bebout et al., 1982

F F’

250 F*

*approximate depth of 250 F surface

Wilcox Type Log
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Wilcox Cross-Section
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320 F
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Diapiric Geothermal Systems
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• Six salt diapirs within AOI and one 
outside

• Oil and gas fields on top and adjacent 
to each diapir

• High thermal conductivity of salt sets 
up two play types
– Targeting abnormally hot reservoirs 

above the diapir – open loop wells

– Targeting the diapir itself for the heat 
contained within – closed loop wells 
(coaxial or u-loop) Moca

6,600 ft
Wilcox Piedras Pintas

7,000 ft
Frio

Palangana
900 ft
Pliocene

Pescadito
15,000 ft

Dilworth Ranch
7,000 ft

Taylor Group

Henry
>3,000 ft
Wilcox

San Miguel Creek
>5,000 ft
Wilcox

Wells with digital log 
data and/or BHT data:
4,262 wells

Courtesy of C. Rivera from Mark Rowan, personal communication

Cross-Section: Isotherm Deflection Across Salt Diapirs

Cooler 
temperatures

Hotter 
temperatures

Heat flow lines

Closed 
loop CO2

Open 
loop brine

15 mi N

Salt dome name
Approximate depth to crest of salt
Formation above dome



Repurposing Existing Oil and Gas Fields
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• Edwards Formation shelf margin fields
– Vertical wells in porous carbonate 

reservoirs with BHTs > 250 F 

– 300+ wells in this trend

• Olmos Formation AWP Field
– Vertical wells in porous sandstone 

reservoirs with BHTs > 250 F

– 1,000+ wells in this field

• Repurposing methods
– Use produced water from oil and gas 

production to generate electricity or for a 
direct use application

– Repurpose aging vertical wells for closed 
loop geothermal

– Extend vertical wells into deeper 
formations

Fields too 
shallow for 
geothermal 
repurposing

Olmos, Edwards, and 
Glen Rose Fields with 
geothermal potential

Area not investigated 
for repurposing 

potential yet

Edwards and 
Glen Rose shelf 

margin fields

AWP Field -
Olmos

15 mi N

From Beckers, et al., 2022

Closed Loop Well Designs
Coaxial vertical Coaxial horizontal U-loop

3,407 wells



Conclusions
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• Six different geothermal play types within 
the research area

• Aptian and Albian shelf margin carbonates, 
Sligo is very hot (>300 F) but are buried 
very deep

• Aptian and Albian platform interior shoals 
are in a good temperature and depth 
window for geothermal exploration

• Maastrichtian deltaic sandstones have 
exploration potential along trend from 
producing oil/gas fields

• Geopressured-geothermal zones in the 
Wilcox are perspective targets for open 
loop geothermal

• More investigation need to understand 
geothermal potential of salt diapirs

• Both Lower Cretaceous and Upper 
Cretaceous oil and gas fields have 
repurposing potential (still need to 
investigate Paleogene fields)

Potential Geothermal Play Fairways

15 mi N

3,407 wells



Future Work and Deliverables
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Data Requirements Well log 
data

Seismic 
data

Core 
data

Corrected 
BHTs

Produced 
fluid

Water 
chemistry

Cost 
estimates 

for DCE

Regional correlations, 
stratigraphic 
framework

BHT correction, 
temperature mapping, 
play type identification

Petrophysics/reservoir 
characterization of 
each play type

Reservoir modeling, 
flow rate, thermal 
depletion/recharge

Resource estimate 
calculations, subsurface 
risk assessment

Techno-economic 
evaluation and 
recommendation
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3,407 wells
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Modified From Swanson et al., 2013

Proven
Unproven



23

Geothermal
Modified From 
Swanson et 
al., 2013

Tertiary Geopressured-Geothermal Systems

Frio Wilcox 

Bebout et al., 1982 and 1983

Wilcox and Frio Geopressured-Geothermal Fairways

100 mi

Formations with 
geopressured zones

Proven
Unproven

Bebout et al., 1982

A A’

250 F*

*approximate depth of 250 F surface

Pleasant Bayou Well

A

A’



Salt Diapirs of the Onshore Texas Gulf Coast

Salt Diapir
100 mi

Diapir locations from Condon and Dyman, 2006

Pleasant 
Bayou Well

Geothermal Energy Potential of Salt Diapirs

24

B

B’

• Salt diapirs were first discussed as a source of 
geothermal energy in 1975

• High thermal conductivity of salt diapirs sets up 
two possible geothermal plays types

1. Utilizing the salt diapir itself with closed 
loop well design

2. Reservoirs above the salt diapir with 
elevated temperatures

• Anomalous temperature field extends a lateral 
distance of about 3 diapir radii from the center 
(Jensen, 1989)

• Internal diapir temperatures can range from 330 
F at 10,000 ft to 580 F at 20,000 ft (Jacoby and 
Paul, 1975) 

• Targeting hot reservoirs above diapirs could 
reduce drilling costs by ~30% when targeting 
similar temperatures at deeper depths (Jensen, 
1989)

How do we characterize and test the 
energy potential in these diapirs?

Courtesy of C. Rivera from Mark Rowan, personal communication

Cross-Section: Isotherm Deflection Across Salt Diapirs

B B’

Cooler 
temperatures

Hotter 
temperatures

Heat flow lines

Closed 
loop CO2

Open 
loop brine

Approximate Heat Flow Extend Surrounding Diapirs in S. Tx.

25 mi



Temperature at Depth Mapping (SMU 

Geothermal Lab)
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Blackwell et al., 2010

Blackwell et al., 2010

250⁰ F at 9,000 ft

250⁰ F at 10,000 ft

Shallowest Occurrence of 250 F Across the Texas Gulf Coast

> 250 F

Temperature 
at 10,000 ft

Temperature 
at 9,000 ft

100 mi

• Maps made from 9,500+ wells with corrected 
BHT measurements using the SMU-Harrison 
temperature correction equation

• Temperature depth maps made every 1,000 ft 
between 8,000 ft and 14,000 ft

• 250⁰ F is approximately the minimum 
temperature suitable for electrical power 
generation

Pleasant 
Bayou Well
300 F @ 
14,500 ft

Key question: What formations are at 
these depths across Texas?



Texas Gulf Coast Sedimentary Geothermal Areas 

of Interest
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Geothermal 
Area of Interest

South 
Texas AOI

North 
Houston AOI

East 
Texas AOI

Sabine 
Uplift AOI

Wilcox

Frio

Geopressured-
Geothermal Fairways

250⁰ F at 9,000 ft

250⁰ F at 10,000 ft

Temperature at Depth Contours

Salt Diapirs

Albian Shelf Margin

Aptian Shelf Margin

Gulf Coast Geologic Elements

100 mi

• Four areas identified for potential sedimentary 
geothermal research project

• South Texas contains the most elements for a 
research project

• North Houston has a large Wilcox fairway directly 
under a major metropolitan area

• East Texas has highest concentration of salt domes

• Sabine Uplift has heat anomalies in Jurassic 
formations which are likely too deep to study in 
South Texas

Pleasant 
Bayou Well

Map elements from Blackwell et al., 2010; Bebout et al., 
1982; Condon and Dyman, 2006; and Ewing, 1991. 
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Wattenberg

South Texas Geothermal AOI


