Peter H. Hennings
September 2024

*denotes paper from my CISR lab for which I generated the funding and supervised the research as PI
*denotes papers or abstracts where, in my former corporate role, I sponsored the research and served as
thesis committee member

*Horne, E.A., Callahan, O.A., Smye, K.M., Barnes, M., Eichhubl, P., Breton, C., Hennings, P.H., in prep,
The Structure of the Geologic Basement in Texas, in Callahan, O. A., Eichhubl, P., eds., The Geologic
Basement of Texas: a volume in honor of Peter Flawn: The University of Texas at Austin, Bureau of
Economic Geology Report of Investigations.

*Savvaidis, A., Hennings, P.H., Frohlich, C., Eichhubl, P., Horne, E.A., Huang, G.-C.D., Callahan, O.A., in
prep, Texas basement and the Earthquake Habitat, in Callahan, O. A., Eichhubl, P., eds., The
Geologic Basement of Texas: a volume in honor of Peter Flawn: The University of Texas at Austin,
Bureau of Economic Geology Report of Investigations.

Bolton, C., Igonin, N., Chen, Y., Trugman, D., Savvaidis, A., Hennings, P., in review, Foreshocks to the
2020 Mw 4.8 Mentone Earthquake in west Texas: Insights into earthquake nucleation and earthquake
triggering, Earth and Planetary Science Letters.

*Ge, J., Nicot, J.-P., Smye, K.M. Calle, A. Hennings, P.H., E.A. Horne, and Leng, J., accepted, Modeling
the Evolution of Pore Pressure from Deep Wastewater Injection in the Midland Basin, West Texas,
USA, AAPG Bulletin Special CISR Monthly Edition.

*Hennings, P., and Smye, K.M., accepted, Geological Note — Knowns, Questions, and Implications of
Induced Seismicity in the Permian Basin, USA, AAPG Bulletin Special CISR Monthly Edition.

*Smye, K.M., Yut, K., Reedy, R., Scanlon, B, Nicot, J.P., Hennings, P., accepted, Challenges Associated
with Water Production and Injection in the Permian Basin Region, AAPG Bulletin Special CISR Monthly
Edition.

*Hennings, P.H., Ge, J., Horne, E.A., Smye, K.M., and Nicot, J.-P., accepted, Pore Pressure Thresholds
from Injection Associated with Seismogenic Fault Rupture in the Midland Basin, West Texas, USA,
AAPG Bulletin Special CISR Monthly Edition.

*Morris, A, Smye, K., and Hennings, P., accepted, Hydraulic fracturing, fault system architecture and the
details of anthropogenic earthquakes in the post-Pennsylvanian Delaware Basin of West Texas,
Lithosphere.

*Calle, A.Z., Smye, K.M., Horne, E.A., Eastwood, R., Hennings, P.H., R. Reedy, accepted, Paleozoic
Stratigraphic Record and its Reservoir Potential for Saltwater Disposal in the Midland Basin, West
Texas, USA, AAPG Bulletin Special CISR Monthly Edition.

*Smart, K.J., Smye, K.M., Cawood, A.]., Ferrill, D.A., Hennings, P.H., Horne, E.A., accepted,
Geomechanical modeling of reservoir dynamics associated with shallow injection and production in
the Delaware Basin, Interpretation.

*Smye, K.M., Ge, J., Morris, A., Horne, E.A., Calle, A., Eastwood, R.L., Nicot, J.-P., Hennings, P., 2024,
Role of Deep Fluid Injection in Induced Seismicity in the Delaware Basin, West Texas and Southeast
New Mexico, G-Cubed, http://doi.org/10.1029/2023GC011260.

*Horne, E., Hennings, P., Smye, K., Calle, A., Morris, A., Huang, G., accepted, Interpretation,
Characterization and Fault Slip Hazard Assessment of Faults in the Midland Basin, West Texas, USA,
AAPG Bulletin Special CISR Monthly Edition.

*Bolton, D.C., Affinito, R., Smye, K., Marone, C., and Hennings, P., 2023, Frictional and poromechanical
properties of the Delaware Mountain Group - Insights into induced seismicity in the Delaware Basin,
EPSL, https://doi.org/10.1016/j.epsl.2023.118436.

Lee, H.P., Staniewicz, S., Chen, J., Hennings, P., Olson, J.E., 2023, Subsurface deformation monitoring
with InSAR and elastic inversion modeling in west Texas, Geoenergy Science and Engineering, doi:
https://doi.org/10.1016/j.geoen.2023.212299.

*Hennings, P., Staniewicz, S., Smye, K., Chen, J., Horne, E., Nicot, J-P., Ge, J., Reedy, R., and Scanlon,
B., 2023, Widespread anthropogenic uplift, subsidence, faulting and earthquakes in the Delaware
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Basin of Texas and New Mexico, Science of the Total Environment,
https://doi.org/10.1016/j.scitotenv.2023.166367.

*Hennings, P., and Young, M., 2023, The TexNet-CISR collaboration and steps toward understanding
induced seismicity in Texas, Geological Society of America Special Volume on Induced Seismicity,
http://dx.doi.org/10.1130/2023.2559(06).

*Horne, E., Smye, K., Hennings, P., 2022, Structure and characteristics of the basement in the Fort
Worth Basin, in Callahan, O. A., Eichhubl, P., eds., The Geologic Basement of Texas: a volume in
honor of Peter Flawn, Texas Bureau of Economic Geology, https://store.beg.utexas.edu/reports-of-
investigations/3826-ri0286c¢7.html

*McKeighan, C., Hennings, P., Horne, E.A., Smye, K., Morris, A.P., 2022, Understanding anthropogenic
fault rupture in the Eagle Ford Region, south-central Texas, Bulletin of the Seismological Society of
America, doi: 10.1785/0120220074

*Horne, E., Hennings, P., Smye, K., Staniewicz, S., Chen, J., Savvaidis, A., 2022, Structural
characteristics of shallow-normal Faults in the Delaware Basin, Texas and New Mexico,
Interpretation, https://doi.org/10.1190/INT-2022-0005.1

*Ge, 1., Nicot, J.-P., Hennings, P.H., Smye, K.M., Hosseini, S.A., Gao, R.S., and Breton, C.L., 2022,
Recent Water Disposal and Pore Pressure Evolution in the Delaware Mountain Group, Delaware Basin,
Southeast New Mexico and West Texas, Journal of Hydrology - Regional Studies,
https://doi.org/10.1016/j.ejrh.2022.101041

*Hennings, P.H., Dvory, N., Horne, E.A., Li, P., Savvaidis, A., Zoback, M., 2021, Stability of the Fault
Systems that Host Induced Earthquakes in the Delaware Basin of West Texas and Southeast New
Mexico, The Seismic Record, https://doi.org/10.1785/0320210020

*Hennings, P.H., J.P. Nicot, R.S. Gao, H.R. DeShon, J-E. Lund Snee, A.P. Morris, M.R. Brudzinski, E.A.
Horne, and C. Breton, 2021, Pore Pressure Threshold and Fault Slip Potential for Induced
Earthquakes in the Dallas-Fort Worth Area of North Central Texas, Geophysical Research Letters,
https://doi.org/10.1029/2021GL093564

*Smye, K.M., Banerji, D.A., Eastwood, R., McDaid, G. and Hennings, P.H., 2021, Lithology and Reservoir
Properties of the Delaware Mountain Group of the Delaware Basin and Implications for Saltwater
Disposal and Induced Seismicity, Journal of Sedimentary Research,
https://doi.org/10.2110/jsr.2020.134

*Morris, A.P., Hennings, P.H., Horne, E.A., Smye, K.M., 2021 Stability of Basement-Rooted Faults in the
Delaware Basin of Texas and New Mexico, USA, Journal of Structural Geology,
https://doi.org/10.1016/j.js9.2021.104360

*Gao, R., Nicot, J.-P., Hennings, P. H., La Pointe, P., Smye, K., Horne, E. A., Dommisse, R., 2021, Low
pressure build-up with large disposal volumes of oilfield water A comprehensive hydrogeologic model
of pore pressure change in the Ellenburger Group, Fort Worth Basin, North-Central Texas: AAPG
Bulletin, https://doi.org/10.1306/03252120159

*Smye, K.M., Hennings, P.H., Horne, E.A., 2021, Variations in Vertical Stress in the Permian Basin
Region, AAPG Bulletin, https://doi.org/10.1306/10092019189

*Horne, E.A., Hennings, P.H., and Zahm, C. K., 2021, Basement-rooted faults of the Delaware Basin and
Central Basin Platform, Permian Basin, West Texas and Southeastern New Mexico, in Callahan, O. A.,
Eichhubl, P., eds., The Geologic Basement of Texas: a volume in honor of Peter Flawn, Texas Bureau
of Economic Geology, 10.23867/RI10286C6.

Staniewicz, S., Chen, J. Lee, H., Olson, J., Savvaidis, A., Reedy, R., Breton, C., Rathje, E., Hennings, P.,
2020, InSAR reveals complex surface deformation patterns over an 80,000 square kilometer oil-
producing region in the Permian Basin, Geophysical Research Letters,
https://doi.org/10.1029/2020GL090151

*Horne, E.A., Hennings, P.H., Osmond, J.L., DeShon, H., 2020, Structural characterization of potentially
seismogenic faults in the greater Fort Worth Basin: Interpretation, v. 8, no. 2, 74 p.,
https://doi.org/10.1190/int-2019-0188.1
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Frohlich, C., Hayward, C., Rosenblit, J., Aiken, C., Hennings, P., Savvaidis, A., Lemons, C., Horne, E.,
Walter, J.L., DeShon, H.R., 2020, Onset and cause of increased seismic activity near Pecos, West
Texas, USA from observations at the Lajitas TXAR Seismic Array, JGR Solid Earth,
https://doi.org/10.1029/20191B017737

*Hennings, P.H., Lund Snee, J-E., Osmond, J.L., DeShon, H.R., Dommisse, R., Horne, E.A., Lemons, C.
and Zoback, M.D., 2019, Injection-Induced Seismicity and Fault Slip Potential in the Fort Worth Basin,
Texas, Bulletin of the Seismological Society of America, https://doi.org/10.1785/0120190017

*Lemons, C., McDaid, G., Scanlon, B., Hennings, P.H., and Acevedo, J., 2019, Geographic, Stratigraphic,
and Temporal Variation in Saltwater Disposal Practices of the Permian Region, Texas and New
Mexico, USA, Environmental Geosciences, https://doi.org/10.1306/eg.06201919002

*Smye, K.M., Lemons, C. R., Eastwood, R., McDaid, G., and Hennings, P.H., 2019, Stratigraphic
Architecture and Petrophysical Characterization of Formations for Deep Disposal in the Fort Worth
Basin, TX., Interpretation, https://doi.org/10.1190/INT-2018-0195.1

*Chen, R., Xue, X. Yao, C., Datta-Gupta, A., King, M., Hennings, P., & Dommisse, R., 2018, Coupled Fluid
Flow and Geomechanical Modeling of Seismicity in the Azle Area North Texas, SPE,
https://doi.org/10.2118/191623-MS

*Johri, M., Zoback, M., and Hennings, P., 2014, A scaling law to characterize fault-damage zones at
reservoir depths: AAPG Bulletin, https://doi.org/10.1306/05061413173

Schultz, R., Soofi, K., Hennings, P., Tong, X., and Sandwell, D., 2014, Using InSAR to detect active
deformation associated with faults in Suban field, South Sumatra Basin, Indonesia, The Leading
Edge, https://doi.org/10.1190/tle33080882.1

Flottman, T., Brooke-Barnett, S., Trubshaw, R., Naidu S., Kirk-Burnnand, E., Paul, P., Busetti, S.,
Hennings, P., 2013, Influence of In-Situ Stresses on Fracture Stimulations in the Surat Basin,
Southeast Queensland, SPE Res Eval & Eng, https://doi.org/10.2118/167064-MS

*Busetti, S., Mish, K., Hennings, P., and Reches, Z, 2012 Damage and plastic deformation of reservoir
rocks: Part 2. Propagation of a hydraulic fracture, AAPG Bulletin,
https://doi.org/10.1306/02011211011

Hennings, P., Allwardt, P., Paul, P., and others, 2012, Relationship between fractures, fault zones, stress
and reservoir productivity in the Suban gas field, Sumatra, Indonesia, AAPG Bulletin, v. 96, p. 753-
772, https://doi.org/10.1306/08161109084

*Paul, P., Zoback, M., and Hennings, P., 2011, A method to implement permeability anisotropy
associated with fault damage zones in reservoir simulation, SPE Res Eval & Eng
https://doi.org/10.2118/143305-PA

Hennings, P., 2009, AAPG-SPE-SEG Hedberg research conference on “The Geologic Occurrence and
Hydraulic Significance of Fractures in Reservoirs”, AAPG Bulletin, https://doi.org/10.1306/intro931109

McLennan, J., Allwardt, P., Hennings, P., and Farrell, H, 2009, Multivariate fracture intensity prediction:
Application to Oil Mountain anticline, Wyoming, AAPG Bulletin, https://doi.org/10.1306/07220909081

Zahm, C. and Hennings, P., 2009, Complex fracture development related to stratigraphic architecture:
Challenges for structural deformation prediction, Tensleep Sandstone at the Alcova anticline,
Wyoming, AAPG Bulletin, https://doi.org/10.1306/08040909110

*Paul, P., Zoback, M., and Hennings, P., 2009, Fluid flow in a fractured reservoir using a
geomechanically-constrained fault zone damage model for reservoir simulation, SPE,
https://doi.org/10.2118/110542-MS

*Bergbauer, S., Mukeriji, T., and Hennings, P., 2003, Improving curvature analysis of deformed horizons
using scale-dependent filtering techniques: AAPG Bulletin, https://doi.org/10.1306/0319032001101

Hennings, P., Olson, J.E., and Thompson, L.E., 2000, Combining outcrop data and 3-d structural models
to characterize fractured reservoirs with outcrop fracture and fault data for reservoir characterization,
AAPG Bulletin, http://dx.doi.org/10.1306/A967340A-1738-11D7-8645000102C1865D

Hennings, P., 1999, Structural Geology in Reservoir Characterization [Book Review]: Journal of Structural
Geology, v. 21, p. 246-7.

Hennings, P. and Hager, R., 1996, Basement backthrusts and thin-skinned detachments in Gooseberry
Field, Western Bighorn Basin, Wyoming: Wyoming Geol. Assoc. Guidebook, Resources of the Bighorn
Basin, https://archives.datapages.com/data/wga/data/060/060001/221 wga0600221.htm
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Hennings, P., 1994, Structural transect of the southern Chihuahua tectonic belt: Tectonics,
https://doi.org/10.1029/94TC00800

Hennings, P., Dyer, R., and Muehlberger, W.R., 1989, Laramide development of the eastern Chihuahua
tectonic belt in Structure and Stratigraphy of Trans-Pecos Texas: 28th Inter. Geol. Congress Fieldtrip
Guidebook T317: AGU, https://doi.org/10.1029/FT317p0071

Hennings, P. and Spang, J.H., 1987, Sequential development of Dry Fork Ridge anticline, northeastern
Bighorn Mountains, Wyoming and Montana: Contributions to Geology, Univ. of Wyoming Press, v. 25,
p. 73-93, https://geobookstore.uwyo.edu/contributions-fall-1987-25-2

Hennings, P. and Spang, J.H., 1987, A method for determining fault geometry from rotated basement
blocks using slip lines: The Mtn. Geol., Rocky Mtn Assoc. of Geol., v. 24, p. 30-32.

CONFERENCE PAPERS
*denotes paper from my CISR lab for which I generated the funding and supervised the research as PI

*Horne, E., Hennings, P., Smye, K., Calle, A., Huang, D., Savvaidis, A., 2022, Structural characterization
and rupture hazard assessment of faults in the Midland Basin, West Texas, Conference Paper, AAPG-
SEG IMAGE, https://doi.org/10.1190/image2022-3745325.1.

Jin, L., Curry, W., Zoback, M., Hussenoeder, S., Savvaidis, A., Nicot, J-P., Hennings, P., and Bhargava, P.,
2022, Rapid geomechanical analysis of injection-related earthquakes, Conference Paper, AAPG-SEG
IMAGE, https://doi.org/10.1190/image2022-3740083.1.

Lemons, C., Hennings, P., Dommisse, R., Nicot, J-P., 2017, Protocols and common pitfalls in data
handling for induced seismicity geomodels, Proceedings of the 5th Unconventional Resources
Technology Conference, https://doi.org/10.15530/urtec-2017-2667788.

Olson, J.E., Hennings, P.H., and S.E. Laubach. "Integrating Wellbore Data and Geomechanical Modeling
for Effective Characterization of Naturally Fractured Reservoirs." Paper presented at the SPE/ISRM
Rock Mechanics in Petroleum Engineering, Trondheim, Norway, July 1998. doi:
https://doi.org/10.2118/47352-MS

CONFERENCE ABSTRACTS including INVITED (presenter underlined)

*denotes paper from my CISR lab for which I generated the funding and supervised or co-supervised the
research as PI

Zoback, M.D., and Hennings, P., 2024, Massive-scale CO2 storage in saline aquifers? Implications of fault
slip and seismicity triggered by large-scale Injection of produced water, EAGE, Olso, Norway.

*Hennings, P., Smye, K., Ge, 1., Horne, E., Nicot, J.-P., Pore pressure thresholds from injection
associated with Seismogenic Fault Rupture in the Midland Basin, AAPG/SEG IMAGE, Houston, TX,
2023.

Dighans, M., Kavanagh, R., Davis, B., Quarles, A., Hennings, P., A midland basin operator’s approach to
data collection and current best practices for mitigating induced seismicity, AAPG/SEG IMAGE,
Houston, TX, 2023.

*Leng, J., Nicot, 1.-P., Smye, K., Hennings, P., 2023, A physics-based method for forecasting interwell
connectivity using injection data, AAPG/SEG IMAGE, Houston, TX.

*Horne, E., Hennings, P., Smye, K., Calle, A., Morris, A., Structural characterization, kinematic analysis,
and rupture hazard assessment of faults in the Permian Basin, Texas and New Mexico, AAPG/SEG
IMAGE, Houston, TX, 2023.

*Smart, K., Cawood, A., Ferrill, D., Smye, K., Hennings, P., Stress and deformation response to
production and shallow injection in the Permian Basin: Insights from geomechanical models,
AAPG/SEG IMAGE, Houston, TX, 2023.

*Smye, K., Yut, K., Reedy, R., Scanlon, B., Nicot, J.-P., Hennings, P., Wastewater injection challenges in
the Permian Basin region, AAPG/SEG IMAGE, Houston, TX, 2023.

*Calle, A., Horne, E., Smye, K., Hennings, P., Paleozoic stratigraphic record and reservoir potential for
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saltwater disposal in the Midland Basin, west Texas, AAPG/SEG IMAGE, Houston, TX, 2023.

*Bolton, C., Affinito, R., Smye, K., Marone, C., Hennings, P., 2023, Frictional and Poromechanical
Properties of the Delaware Mountain Group: Implications for Seismic and Aseismic Faulting
Associated with Induced Earthquakes, SSA Annual Convention, San Juan, PR.

*Hennings, P., Staniewicz, S., Smye, K., Chen, J., Horne, E., Ge, J., Nicot, J-P., Reedy, R., Scanlon, B.,
2023, Widespread Anthropogenic Uplift, Subsidence, Co-Seismic Faulting and Earthquakes in the
Delaware Basin of Texas and New Mexico, SSA Annual Convention, San Juan, PR.

*Hennings, P., Ge, J., Horne, E., Nicot, J-P., Smye, K., 2023, Fault Stability and Pore Pressure Thresholds
for Seismogenic Rupture in the Midland Basin, SSA Annual Convention, San Juan, PR.

*Ge, J., Nicot, J-P., Smye, K.M., Calle, A, Horne, E.A., Hennings, P., 2022, Wastewater Injection, Surface
Deformation and Induced Earthquakes in Delaware Basin, West Texas, AGU Annual Convention,
Chicago, IL.

*Smye, K.M., Hennings, P., Nicot, J-P., 2022, Role of Geology in Induced Seismicity Associated with
Shallow and Deep Wastewater Injection, AGU Annual Convention, Chicago, IL.

*Hennings, P., Staniewicz, S.]., Chen, J., Smye, K.M., Horne, E.A., Nicot, J-P., Reedy, R.C., Scanlon, B.R.,
2022, Combining InSAR and Comprehensive Subsurface Data to Understand Regional Anthropogenic
Uplift, Subsidence, Faulting and Earthquakes in the Delaware Basin, West Texas, AGU Annual
Convention, Chicago, IL.

Lee, J-C., Khorrami, M., Shirzaei, M., Teatini, P., Franceschini, A., Zoccarato, C., Ge, ], Nicot, J-P., Smye,
K.M., Hennings, P., 2022, Wastewater Injection, Surface Deformation and Induced Earthquakes in
Delaware Basin, West Texas, AGU Annual Convention, Chicago, IL.

*Hennings, P., 2022, The Geology and Mechanics of Injection-Induced Earthquakes in the Permian Basin:
SPE Permian Basin Energy Conference, 2022, Midland, Texas, USA.

*Hennings, P., 2022, Role of Deep Injection in Induced Seismicity in the Delaware Basin of West Texas
and Southeast New Mexico: Injection Induced Seismicity — A Decade of Learnings, 2022, Austin,
Texas, USA.

*Smye, K., and Hennings, P., 2022, Understanding Induced Seismicity in Texas and Nearby — An Update
on the TexNet-CISR Collaboration, SPE/SEG Workshop: Injection Induced Seismicity — A Decade of
Learnings, Austin, Texas, USA.

Xiao, Y., Zigler, C., Savvaidis, A., Hennings, P., 2021, Spatial causal inference on induced seismicity, AGU
Annual Meeting, https://doi.org/10.1002/essoar.10509199.1.

Staniewicz, S., Chen, J., Lee, H., Olson, J., Savvaidis, A., Hennings, P., 2021, Cumulative and transient
surface deformation signals in the Permian Basin, AGU Annual Meeting,
https://doi.org/10.1002/essoar.10505979.1.

Xiao, Y., Zigler, C., Savvaidis, A., Hennings, P., Pyrcz, M., 2021, Causal Inference In Geoscience: An
Application to Induced Seismicity, GeoGulf 2021 Conference.

*Hennings, P., 2021, The Geology of Active Earthquake Sequences in Texas, GeoGulf 2021 Conference.

*McKeighan, C.A., Hennings, P.H., Horne, E.A., and Smye, K.M., 2021, 3D interpretation, structural
characterization, and seismogenic association of faults in the Eagle Ford Region, south-central Texas
GeoGulf 2021 Conference.

Xiao, Y., Zigler, C., Savvaidis, A., and Hennings, P., 2021, Spatial Causal Inference on Induced Seismicity,
AGU Annual Conference, New Orleans.

*McKeighan, C., Hennings, P., and Horne, E., 2021, Fault Slip Analysis for Induced Seismicity Hazard
Assessment in the Western Midland Basin, AGU Annual Conference, New Orleans.

*Hennings, P. H., Dvory, N., Horne, E. A., LI, P., Savvaidis, A., Zoback, M., 2021, Slip potential of faults
in the induced earthquake-prone Delaware Basin of West Texas and Southeastern New Mexico, 2021
AAPG Annual Convention and Exhibition.

*McKeighan, C., Hennings, P., Horne, E., 2021, Fault slip analysis for induced seismicity hazard
assessment in the western Midland Basin, 2021 AAPG Annual Convention and Exhibition.
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*Smye K.M., Gao R., Nicot J-P., Hennings P.H., The Role of Deep Saltwater Disposal in Induced
Seismicity in the Delaware Basin: Geol.ogic Characterization and Pore Pressure Modeling 2021 AAPG
Annual Convention and Exhibition.

*Horne, E., Hennings, P., Morris, A., and Savvaidis, A., 2021, 3D structural characterization and
seismogenic association of faults in the Delaware Basin, Texas, and New Mexico, AAPG Annual
Convention and Exhibition.

*Ge, 1., Nicot, J-P, and Hennings, P., 2020, Hydrogeologic Modeling and Pore Pressure Characterization
of the Delaware Basin Delaware Mountain Group, West Texas, GSA 2020 Annual Meeting, Montreal,
Quebec, CA (Virtual).

*Horne, E.A., Hennings, P.H., Morris, A., and Savvaidis, A., 2020, Structural Characterization and
Seismogenic Association of Basement-Rooted Faults of the Delaware Basin, West Texas, GSA 2020
Annual Meeting, Montreal, Quebec, CA (Virtual).

*Callahan, O.A., Smye, K., Horne, E.A., Barnes, M.A., Eichhubl, P., Breton, C., and Hennings, P.H., 2020,
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