
Eliza Richardson Curriculum Vitae

Department of Geosciences
Penn State University
University Park, PA 16802
814-863-2507
eliza@psu.edu

Professional Preparation

A.B., with honors, Geology & Geophysics, Princeton University, 1996

Ph.D., Geophysics, Massachusetts Institute of Technology, 2002

Appointments

2014-present : Associate Professor of Geosciences, Penn State

2008-present : Director, M.Ed. in Earth Sciences program, Penn State

2003-2014: Assistant Professor of Geosciences, Penn State

2002-2003: Research scientist, Penn State

1996-2002: Research assistant, MIT

Publications

Papers

Marone, C. and E. Richardson, Connections between fault roughness, dynamic weakening,
and fault zone structure Geology, 44, 79-80, doi:10.1130/focus012016.1, 2016.

Richardson, E., High altitude offense: An empirical examination of the relationship between
runs scored and stadium elevation The Baseball Research Journal, 43, p. 69-77, 2014.

Collins, G., and E. Richardson, The power of a hurricane: Using memorable storms to teach
inference and graphing skills The Earth Scientist, XXIX, 25-28, 2013.

Richardson, E., Subduction zone geometry in three dimensions: Using authentic data to
explore relationships between earthquakes, volcanoes, and plates at convergent margins
The Earth Scientist, XXIX, 59-63, 2013.

Wei, M., J.J. McGuire, and E. Richardson, A slow slip event in the south central Alaska
Subduction Zone and related seismicity anomaly Geophys. Res. Lett., 39, L15309, doi:
10.1029/2012GL052351, 2012.
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Marone, C. and E. Richardson, Learning to read fault-slip behavior from fault-zone struc-
ture Geology, 38, 767-768, doi:10.1130/focus082010.1, 2010.

Marone, C., Cocco, M., Richardson, E., and E. Tinti, The critical slip distance for seismic
and aseismic fault zones of finite width, In: Fault-zone Properties and Earthquake
Rupture Dynamics, edited by E. Fukuyama, International Geophysics Series, 94, 135-
162, Elsevier., 2009.

Richardson, E. and C. Marone, What triggers tremor? Science, 319, 166-167,
doi:10.1126/science.115287, 2008.

Marone, C. and Richardson, E., Do Earthquakes Rupture Piece by Piece or All Together?,
Science, 313, 1748-1749, 2006.

Richardson, E., A.A. Nyblade, W.R. Walter, and A.J. Rodgers, Source characteristics of
mining-induced seismicity from moment-tensor analysis and spatio-temporal relation-
ships, in Controlling Seismic Risk, edited by Y. Potvin and M. Hudyma, 123-129,
Australian Centre for Geomechanics: Perth, 2005.

Richardson, E., A.A. Nyblade, W.R. Walter, and A.J. Rogers, Seismic source character-
ization and energy partitioning from in-mine and regional broadband data in South
Africa, Proceedings of the 26th Seismic Research Review on Nuclear Explosion Moni-
toring, Orlando, FL, 2004.

Richardson, E., A.A. Nyblade, W.R. Walter, and A.J. Rogers, Seismic source character-
ization and energy partitioning from in-mine and regional broadband data in South
Africa, Proceedings of the 25th Seismic Research Review on Nuclear Explosion Moni-
toring, Tucson, AZ, 445-449, 2003.

Richardson, E. and T.H. Jordan, Low-frequency properties of intermediate focus earth-
quakes, Bull. Seismol. Soc. Am, 92, 2434-2448, 2002.

Richardson, E. and T.H. Jordan, Seismicity in deep gold mines of South Africa: Implications
for tectonic earthquakes, Bull. Seismol. Soc. Am., 92, 1766-1782, 2002.

Richardson, E. and T.H. Jordan, Some properties of gold-mine seismicity and implications
for tectonic earthquakes, in Rockbursts and Seismicity in Mines–RaSIM5, edited by G.
van Aswegen, R.J. Durrheim, and W.D. Ortlepp, 149-156, South African Institute of
Mining and Metallurgy: Johannesburg, 2001.

Sleep, N.H., E. Richardson, and C. Marone, Physics of friction and strain rate localization
in synthetic fault gouge, J. Geophys. Res., 105, 25,875-25,890, 2000.

Richardson, E. and C. Marone, Effects of normal stress vibrations on frictional healing, J.
Geophys. Res., 104, 28,859-28,878, 1999.

Presentations at conferences
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2018 Richardson, E. and T. White, Teachers Engaged in Authentic Research in an Online
Master of Education Program: Challenges and Successes, Geologic Society of America
fall meeting, Indianapolis, IN.

2018 Richardson, E., Will a 20-second pitch clock quicken the pace of play? Society for
American Baseball Research annual meeting, Pittsburgh, PA.

2017 Richardson, E., Aftershock Comparisons of the Tehuantepec and Puebla Earthquakes:
Implications for the Transition between Aseismic and Seismic Behavior?, American
Geophysical Union Fall Meeting, New Orleans, LA.

2017 Richardson, E. and J. Marshall, Overview of the Seismogenic Zone Experiment Mini-
Lessons, Geoprisms mini-workshop, American Geophysical Union Fall Meeting, New
Orleans, LA.

2017 Richardson, E., D. M. Babb, T. White, Data, data, everywhere, National Science
Teachers Association Meeting short course, Baltimore MD Oct 5, 2017.

2017 Richardson, E. and M. Hardwig, Using near-real-time authentic data to explore green-
house gases and climate, Stemathon, IU13, Lancaster PA, 2 Aug 2017.

2017 Richardson, E., Eat All the Pez: Interdisciplinary Curriculum Ideas for K-12 Teacher
Professional Development, Earth Educators Rendezvous, Albuquerque NM.

2016 Richardson, E., Teaching in-service teachers with authentic data in the online environ-
ment, Earth Educators Rendezvous, Madison WI.

2014 Bembenic, Meredith Hill, Helen Gall, Eliza Richardson, Scott McDonald, Tanya Fur-
man, Volcano Eruption Energy Hypothetical Construct Map, National Association for
Research in Science Teaching, national meeting Pittsburgh PA March 31 2014.

2014 Gall, Helen, Meredith Hill Bembenic, Eliza Richardson, Scott McDonald, Tanya Fur-
man, Plate Tectonics Hypothetical Construct Map, National Association for Research
in Science Teaching, national meeting Pittsburgh PA March 31 2014.

2014 McDonald, Scott, Meredith Hill Bembenic, Helen Gall, Eliza Richardson, Tanya Fur-
man, Developing a Hypothetical Learning Progression for Plate Tectonics, National
Association for Research in Science Teaching, national meeting Pittsburgh PA March
31 2014.

2013 Miller, K., K. Bullock, and E. Richardson, Engaging Both Students and Teachers in
Current Slow Slip GPS Data Research, American Geophysical Union Fall Meeting, San
Francisco, CA.

2013 Collins, G., A. Mina, E. Richardson, J. J. McGuire, Reduced Aftershock Productivity
in Regions with Known Slow Slip Events, American Geophysical Union Fall Meeting,
San Francisco, CA.
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2013 Richardson, E., Teachers Engaged in Authentic EarthScope Research: Challenges and
Successes, (invited), American Geophysical Union Fall Meeting, San Francisco, CA.

2013 McDonald, S., J. Plummer, M. Bembenic, L. Guertin, P. Licona, M. Pickard, S. Pre-
ston, E. Richardson, and T. Furman, Developing A Hypothetical Learning Progression
for Plate Tectonics, presented at annual meeting of the National Association of Re-
search in Science Teaching, San Juan, Puerto Rico.

2012 Richardson, E., J. J. McGuire, E. Rubio, M. H. Newton, M. D. Hardwig, R. L. Kraft,
Using EarthScope Data to Engage Teachers in Research, (invited), presented at the
American Geophysical Union Fall Meeting, San Francisco, CA.

2012 Lanagan, K.M., and E. Richardson, Exploring Interactions Between Subduction Zone
Earthquakes and Volcanic Activity in the South Central Alaskan Subduction Zone,
presented at the American Geophysical Union Fall Meeting, San Francisco, CA.

2011 Richardson, E., Online learning tools in an M.Ed. in Earth Sciences program (invited),
Abstract ED52A-04 presented at the American Geophysical Union Fall Meeting, San
Francisco, CA.

2011 Wei, M., J. J. McGuire, E. Richardson, R. L. Kraft, and M. D. Hardwig, Searching
for Strain Transients in PBO data, (invited), presented at the American Geophysical
Union Fall Meeting, AGU, San Francisco, CA

2010 Richardson, E., Using the VEPP website in a Master of Education in Earth Sciences
course, (invited), Abstract ED21C-0687 presented at the American Geophysical Union
Fall Meeting, San Francisco, CA.

2010 Richardson, E., M. Newton, E. Rubio, and J. J. McGuire, Searching for earthquake
swarms and aseismic deformation in the Western U.S, Abstract S33B-2089 presented
at the American Geophysical Union Fall Meeting, San Francisco, CA.

2008 Marone, C., M. Cocco, E. Richardson, and E. Tinti, The critical slip distance for fault
zones of finite width, Abstract S51D-1777, presented at the American Geophysical
Union Fall Meeting, San Francisco, CA.

2004 M. Ge, E. Richardson, C. Marone, D. Elsworth, A Large Block Test to Study the
Energetic Failure of Rock Application to Rock-Bursting and Earthquake Mechanics,
(abstract) DUSEL (Deep Underground Science and Engineering Laboratory) NSF S-1
workshop.

2004 Richardson, E. Modes of Rupture and Fault Maturation Processes in South African
Gold Mines, (invited) presented at the American Geophysical Union Fall Meeting, San
Francisco, CA.

2004 Richardson, E., A.A. Nyblade, W.R. Walter, and A.J. Rodgers, Seismic source charac-
terization and energy partitioning from in-mine and regional broadband data in South
Africa, 26th Seismic Research Review on Nuclear Explosion Monitoring, Palm Springs,
CA.
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2004 Richardson, E. “Source Characteristics of Mining-Induced Seismicity from Moment
Tensor Analysis and Spatio-Temporal Relationships, presented at the American Geo-
physical Union Spring Meeting, Montreal, Canada.

2003 Richardson, E., A.A. Nyblade, W.R. Walter, and A.J. Rodgers, Seismic source charac-
terization and energy partitioning from in-mine and regional broadband data in South
Africa, (poster) Proceedings of the 25th Seismic Research Review on Nuclear Explosion
Monitoring, Tucson, AZ.

2003 Richardson, E. and T.H. Jordan, Observations of apparent stress and repeating be-
havior in mining-induced seismicity (invited talk), Seismological Society of America,
Eastern Section meeting, Toronto, Ontario.

2002 Richardson, E. and T.H. Jordan, Apparent stress scaling relations for mining-induced
seismicity presented at the American Geophysical Union Fall Meeting, San Francisco,
CA.

2002 Jordan, T.H., M. Boettcher, and E. Richardson, Earthquake scaling relations (invited),
presented at the American Geophysical Union Fall Meeting.

2001 Richardson, E. and T.H. Jordan, Some properties of gold-mine seismicity and im-
plications for tectonic earthquakes, 5th International Symposium on Rockbursts and
Seismicity in Mines, Johannesburg, South Africa.

2000 Richardson, E. and T.H. Jordan, Implications of gold-mine seismicity for tectonic earth-
quakes: Predictions of scaling and rupture using a rate- and state-friction model, pre-
sented at the American Geophysical Union Fall Meeting, San Francisco, CA.

2000 Jordan, T.H., and E. Richardson, Implications of gold-mine seismicity for tectonic
earthquakes: Predictions using a rate- and state-friction model, 10th ISS International
Seminar, Stellenbosch, South Africa.

2000 Richardson, E. and T.H. Jordan, A physical model for bimodal seismicity in deep
gold mines: Predictions for the critical earthquake, 10th ISS International Seminar,
Stellenbosch, South Africa.

2000 Jordan, T.H. and E. Richardson, Some properties of gold-mine seismicity and impli-
cations for tectonic earthquakes, presented at the Seismological Society of America
annual meeting.

1999 Richardson, E., T.H. Jordan, and D. Amidzic, Properties of induced seismicity in the
Far West Rand mining district, South Africa, presented at the American Geophysical
Union Fall Meeting, San Francisco, CA.

1998 Richardson, E. and C. Marone, Effects of normal stress vibrations on frictional healing:
Experimental data and constitutive modeling, presented at the American Geophysical
Union Fall Meeting, San Francisco, CA.
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1998 Richardson, E. and C. Marone, Effects of normal force vibrations on frictional healing,
presented at the American Geophysical Union Fall Meeting, San Francisco, CA.

1997 Richardson, E., J.J. McGuire, and T.H. Jordan, Low-frequency properties of intermediate-
focus earthquakes, presented at the American Geophysical Union Fall Meeting, San
Francisco, CA.

1997 Richardson, E., J.J. McGuire, and T.H. Jordan, Low-frequency characteristics of intermediate-
focus earthquakes, presented at the 9th Annual IRIS Workshop, Breckenridge, CO.

1995 Nolet, G., E. Richardson, and K. Lindenberg, Global travel times from cross-correlation,
presented at the American Geophysical Union Fall Meeting, San Francisco, CA.

Invited Presentations

2018 “Examining the correlation between pitch pace and fielding accuracy”, Society for
American Baseball Research, Forbes Field Chapter, Pittsburgh, PA.

2016 “Fault Finding: The Science of Predicting Earthquakes”, Research Unplugged Seminar
Series, Schlow Library, State College, PA.

2014 “How often does a does a fielder make a great play to end an inning, then lead off the
next?”, Society for American Baseball Research, Forbes Field Chapter, Pittsburgh,
PA.

2013 “Quantifying the effect of altitude on home runs”, Society for American Baseball Re-
search, Forbes Field Chapter, Pittsburgh, PA.

2012 “The Mineral Hunt”, Penn State University, Educational Gaming Commons seminar.

2010 “Is the New Madrid Seismic Zone at risk for a large earthquake? A lesson in EARTH
501, an M.Ed. in Earth Science course”, Carleton College, National Association of
Geoscience Teachers teaching online workshop, .

2010 “Using the VEPP website in Earth 520, an online course in Penn State’s M.Ed. in
Earth Science program,” Volcano Exploration Project at Pu’u O’o workshop, Hawaiian
Volcano Observatory, Hawaii.

2010 “Digital media tools for teaching online,” Penn State University, World Class Connec-
tions seminar

2009 “Digital Media for Teaching” Penn State University, Media Commons seminar

2008 “Earthquakes and Plate Tectonics” Chester County Intermediate Unit (PA) Profes-
sional Development seminar

2006 “Earthquakes and Faults” State College Area School District (PA) In-service Profes-
sional Development seminar
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2006 “Earthquake scaling relations,” Penn State University, Department of Geosciences col-
loquium

2003 “Apparent stress scaling relations for mining-induced seismicity,” Princeton University,
Department of Geosciences seminar

2003 “Apparent stress scaling relations for mining-induced seismicity,” University of South-
ern California, Department of Earth Sciences seminar

2003 “The earthquake rupture process: insights from mining-induced seismicity,” University
of Wyoming, Distinguished Speaker Series

Awards

2018 Doug Pappas Award, best oral presentation, Society for American Baseball Research

2012 Gladys Snyder Education Grant (College of Earth & Min. Sci., Penn State University)

2010 G. Montgomery and Marion Hall Mitchell Award for Innovative Teaching (College of
Earth & Min. Sci, Penn State University)

Courses Taught

Geosc 020: Planet Earth

Geosc 001: Physical Geology

Geosc 296: Independent Studies

Geosc 444: Matlab Applications for the Geosciences

Geosc 496: Independent Studies

Earth 501: Contemporary Controversies in the Earth Sciences

Earth 520: Plate Tectonics and People: Foundations of Solid Earth Science

Earth 591: M.Ed. Capstone project

Earth 801: Computation and Visualization in the Earth Sciences

EMSC 100S: First-year seminar: The Big Ones– Societal Implications of Great Earthquakes

Synergistic Activities
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2018 Officer Nominating Committee, Seismology Section of the American Geophysical Union

2017-2018 Secretary, Seismology Section of the American Geophysical Union

2017-2018 Outstanding Student Paper Awards Coordinator, Seismology Section of the Amer-
ican Geophysical Union

2017-2018 Aki Early Career Award Committee, Seismology Section of the American Geo-
physical Union

2013-2014 “Bringing NSF MARGINS Continental Margins Research into the Undergraduate
Curriculum”, Seismogenic Zone Experiment (SEIZE): Seismogenic zone processes at
subduction zones curriculum development team

2013-present Princeton Alumni Schools Committee regional chair, central PA chapter

2011-2014 “Marcellus Community Scientist Program” outreach lectures and workshops with
rural adult Pennsylvanians in DuBois, Clearfield, Clinton, Sullivan, and Indiana Coun-
ties

2012-2013 Past President, PAESTA (Pennsylvania Earth Science Teachers Association)

2010-2012 founding officer and President of PAESTA

2010-2013 Journal of College Science Teaching Advisory Board

2010 curriculum design workshop, Volcano Exploration Project at Pu’u O’o, Hawaiian Vol-
cano Observatory, Kilauea, Hawaii

2010 NSF IGERT panel

2010-present Teaching With Technology coordinator, College of Earth and Mineral Sciences,
Penn State University

2009-present Faculty Selection Committee, Schreyer Honors College, Penn State

2007-2008 Visiting scholar, Istituto Nazionale di Geofisica e Vulcanologia (Rome, Italy)

2007-present Curriculum design, open educational resource design and implementation for
M.Ed. in Earth Sciences progam at PSU

2003-2004 Steering Committee, 2005 Chapman Conference on earthquake energy

2002-present Ad Hoc Reviewer for: Journal of College Science Teaching, Journal of Geophys-
ical Research, Geophysical Research Letters, Pure and Applied Geophysics, American
Journal of Science, Journal of Geoscience Education, Bulletin of the Seismological So-
ciety of America, Near Surface Geophysics, Tectonics, Tectonophysics, Seismological
Research Letters

2002-present Ad Hoc Proposal Reviewer for: NSF, NASA, National Nuclear Security Ad-
ministration, Center for Complexity Science (Jerusalem, Israel)
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Collaborators and Other Affiliations

Collaborators
Jeff McGuire (WHOI), Massimo Cocco, (INGV, Rome), Elisa Tinti, (INGV, Rome),
Bill Walter (Lawrence Livermore National Lab), Artie Rodgers (Lawrence Livermore
National Lab)

Graduate and Postdoctoral Advisors
Thesis advisor: Thomas Jordan (University of Southern California), Postdoctoral ad-
visor: none

Students Advised
E. Rubio (M.Ed. 2010), M. Newton (M.Ed. 2010), C. Lieb (M.Ed. 2010), J. Shultz
(M.Ed. 2011), G. Gaulke (M.Ed. 2011), D. Borick (M.Ed. 2011), M. Hardwig (M.Ed.
2011), M. Tapp (M.Ed. 2012), R. Kraft (M.Ed. 2011), L. Syphard (M.Ed. 2012), J.
Campolongo (M.Ed. 2012), L. Bongirno (M.Ed. 2012), T. Bilbo (M.Ed. 2012), V.
Wagner (M.Ed. 2012), O. Zimmerman (M.Ed. 2012), L. Herchenroder (M.Ed. 2012),
R. Freeman (M.Ed. 2013), J. Smith (M.Ed. 2013), K. Miller (M.Ed. 2013), K. Bullock
(M.Ed. 2013), J. Barr (M.Ed. 2013), K. Lanagan (B.S. 2013), P. Graff (M.Ed. 2013),
G. Collins (M.Ed. 2013), E. Sacco (M.Ed. 2014), P. Streker (M.Ed. 2014), S. Oste
(M.Ed. 2014), K. Alias (B.S. 2014), J. Shaw (M. Ed. 2014), B. Colaianne (M.Ed.
2014), J. Kempfert (M.Ed. 2014), E. McCall (M.Ed. 2015), A. Mina (M.Ed. 2016),
P. Mills (M.Ed. 2015), D. Bender (M.Ed. 2015), J. Jones (M.Ed. 2015), J. Powell
(M.Ed. 2016), K. Hollenbach (M.Ed. 2016), J. Weaver (M.Ed. 2015), L. Prenkert
(M.Ed. 2016), S. Dykhoff (M.Ed. 2015), C. Wees (M.Ed. 2016), R. Fried (M.Ed.
2017), V. Lacy (M.Ed. 2017), J. Rowzee (M.Ed. 2016), E. Hansen (M.Ed. 2017), M.
Kenkel (M.Ed. 2017), L. Smith (M.Ed. 2016), M. Leong (M.Ed. 2018), K. Burnett
(M.Ed. 2018), D. Freitas (M.Ed. 2018), C. Friend (M.Ed. 2017), J. Cordonnier (M.Ed.
2018), D. Owen (M.Ed. 2019), M. Erkel (M.Ed. 2019), B. Britton (M.Ed. 2019), N.
Butina (B.S. 2018)

Professional Memberships

American Geophysical Union

Seismological Society of America

National Science Teachers Association

National Earth Science Teachers Association

Pennsylvania Earth Science Teachers Association

Association of Science Teacher Educators
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Society for American Baseball Research

Research Interests

Earthquake processes including nucleation, stress-triggering, rupture mechanics; Fault dy-
namics and structures; Rock deformation, Mining-induced seismicity, Geoscience education
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