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–	 Enhance	role	of	young	scientists
–	 Look	to	the	future
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2007 EarthScope National Meeting Schedule

Tuesday, March 27

7:00am	–	6:00pm Registration ELEVATOR LOBBY

8:00am	–	1:30pm Field	Trip	(pre-registration	required)	
David Schwartz • USGS

Meet in the Portola 
Plaza Lobby.

8:00am – 9:30pm Self-Supported Workshops (registration required)

8:00am	–	3:00pm SNARF	Working	Group	
Geoff Blewitt • Nevada Bureau of Mines and Geology

DRIFTWOOD

8:00am	–	3:00pm Preparing	for	SAFOD	Phase	3:	
Locating	the	Target	Earthquakes	and	Overview	of	Core	Handling	and	Analysis	Plan	
Steve Hickman, Bill Ellsworth • U.S. Geological Survey 
Mark Zoback, Charlie Weiland • Stanford University

COTTONWOOD

8:00am	–	3:00pm MARGINS/GeoSwath	Multidisciplinary	Workshop:	
Integrated	Collaborations	in	Cascadia	and	the	Walker	Lane/Salton	Trough	
Geoff Abers • Boston University 
Basil Tikoff • University of Wisconsin

REDWOOD

8:00am	–	3:00pm CIG	Training	Session	for	Modeling	of	Long-Time	Scale	Geodynamics	
Michael Gurnis • California Institute of Technology

KAUFMAN

8:00am	–	12:00pm Introduction	to	Selected	DMC	Data	Access	Tools	
Tim Ahern, Chad Trabant • IRIS

IRONWOOD I

12:30pm	–	4:00pm What	Data	Products	Does	PBO	Provide	and	How	Do	I	Get	Them?	
Greg Anderson, Kathleen Hodgkinson • UNAVCO

IRONWOOD II

3:00pm	–	7:00pm Using	EarthScope	Data	in	the	Classroom	
John Taber • IRIS 
Susan Eriksson • UNAVCO

REDWOOD I

3:00pm	–	6:00pm Continental	Intraplate	Deformation	&	Seismicity:		
What	We	Know,	What	We	Don’t,	and	What	We	Need	To	
Seth Stein • Northwestern University

IRONWOOD

7:30pm	–	9:30pm Xenoliths	&	EarthScope	Workshop	
Randy Keller • University of Oklahama

IRONWOOD

3:00pm – 6:30pm Mini-Courses

3:00pm	–	3:45pm Geochemistry	and	Petrology	of	the	Crust	and	Mantle	Made	Simple	
Mihai Ducea • University of Arizona

BONSAI BALLROOM

3:45pm	–	4:30pm Tomography/Seismic	Imaging	
Suzan van der Lee • Northwestern University	

BONSAI BALLROOM

4:30pm – 5:00pm Break

5:00pm	–	5:45pm How	Anyone	Can	Access	EarthScope	Data	
Greg Anderson (PBO) • UNAVCO 
Chad Trabant (USArray) • IRIS Consortium 
Charlie Weiland (SAFOD) • Stanford University

BONSAI BALLROOM

5:45pm	–	6:30pm GPS/InSAR	and	EarthScope	
Matt Pritchard • Cornell University

BONSAI BALLROOM
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2007 EarthScope National Meeting Schedule

Wednesday, March 28

6:00am	–	6:00pm Registration PORTOLA LOBBY

7:00am – 7:45am Breakfast DE ANZA BALLROOM

8:00am	–	10:00am
Plenary Session:  Building	and	Destroying	a	Volcano	in	Real	Time	

Michael Lisowski • U.S. Geological Survey 
Stephanie Prejean • Alaska Volcano Observatory

STEINBECK FORUM

10:00am – 10:30am Break DE ANZA FOYER

10:30am	–	11:15am

New	Opportunities	for	EarthScope	Science:	Perspectives	from	NSF,	NASA	&	USGS	
Kaye Shedlock • NSF 
John LaBrecque • NASA 
Linda Gundersen • U.S. Geological Survey

STEINBECK FORUM

11:15am	–	12:00pm Poster	Session:	Open SERRA BALLROOM

12:00pm – 1:00pm Lunch DE ANZA BALLROOM

1:00pm	–	3:00pm
Plenary Session:  What	Have	We	Learned	About	Faults	and	Earthquakes?	

Yuri Fialko • Scripps Institution of Oceanography 
John Solum • U.S. Geological Survey

STEINBECK FORUM

3:00pm – 3:30pm Break DE ANZA FOYER

3:30pm	–	5:30pm Plenary Session:  Non-Volcanic	Tremor	and	Episodic	Slip:	Fundamental	Processes	or	Curiosities?	
David Shelly • Stanford University

STEINBECK FORUM

5:30pm	–	7:00pm

Poster	Session:	
–Building	and	Destroying	a	Volcano	in	Real	Time	
–What	Have	We	Learned	About	Faults	and	Earthquakes?	
–Non-Volcanic	Tremor	and	Episodic	Slip:	Fundamental	Processes	or	Curiosities?

SERRA BALLROOM

7:30pm	–	9:30pm
Reception	with	hors	d’oeuvres	and	Speaker	at	the	Monterey	Bay	Aquarium

Extending	Seismic	Networks	to	the	Deep	Sea	
Marcia McNutt • Monterey Bay Aquarium Research Institute

Meet in the Portola 
Plaza Lobby. Shuttle 

leaves starting at 
7:00pm
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2007 EarthScope National Meeting Schedule

Thursday, March 29

6:00am	–	6:00pm Registration PORTOLA LOBBY

7:00am – 7:45am Breakfast DE ANZA BALLROOM

8:00am	–	10:00am
Plenary Session:  Mantle	Lithosphere:	Crucial	or	Irrelevant	to	Continental	Deformation?	

Hersh Gilbert, Purdue University 
William Holt • State University of New York, Stony Brook

STEINBECK FORUM

10:00am – 10:30am Break DE ANZA FOYER

10:30am	–	12:30pm Plenary Session:  Bringing	EarthScope	Research	into	the	Undergraduate	Classroom	
Barbara Tewksbury • Hamilton College

STEINBECK FORUM

12:30pm – 1:30pm Lunch DE ANZA BALLROOM

1:30pm	–	3:15pm

Poster	Session:	
–Mantle	Lithosphere:	Crucial	or	Irrelevant	to	Continental	Deformation?	
–The	New	Madrid	Seismic	Zone	
–Quality	Control,	Data	Centers	and	New	Tools	
–New	Technology	and	Methods

SERRA BALLROOM

3:15pm – 3:45pm Break DE ANZA FOYER

4:00pm	–	6:00pm Plenary Session:  What	Drives	the	Western	United	States	and	How	Does	it	Deform?	
Lucy Flesch • Purdue University

STEINBECK FORUM

6:00pm – 7:00pm Dinner on your own

7:00pm	–	9:00pm

Poster	Session:	
–What	Drives	the	Western	US	&	How	Does	it	Deform?	
–Building	a	Continent	in	4D	
–Infrastructure

SERRA BALLROOM
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2007 EarthScope National Meeting Schedule

Friday, March 30

7:00am – 7:45am Breakfast LOWER ATRIUM

8:00am	–	10:00am Plenary Session:  Building	a	Continent	in	4D	
Basil Tikoff • University of Wisconsin, Madison

STEINBECK FORUM

10:00am – 10:30am Break STEINBECK LOBBY

10:30am	–	12:30pm

Closing Plenary Session:  Future	Directions	in	EarthScope	Science

EarthScope	and	the	Integration	of	Synoptic	Data:		
“Understanding	the	Structure	and	Evolution	of	a	Continent	
Anne Meltzer • Lehigh University

Reconciling	Deformation	and	Rheology	Using	EarthScope	Data	
Thomas Herring • Massachusetts Institute of Technology

Broad	Band	Seismology	at	the	Blue	End	of	the	Spectrum:		
Opportunities	and	Challenges	for	EarthScope	Science	
William Ellsworth • U.S. Geological Survey

STEINBECK FORUM
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I. Building and Destroying a Volcano in Real Time
Co-Chairs: Wayne Thatcher, U.S. Geological Survey; Aaron Velasco, University of Texas at El Paso

Monitoring crustal deformation and seismic activity and imaging subsurface structure of magmatic systems provides 
fundamental constraints on how volcanoes grow and evolve. EarthScope monitoring at Mt. St. Helens and Augustine 
is already supplying information on how these processes occur in near real time, providing a snapshot on how these 
volcanoes are built and destroyed.

8:00am Invited Plenary Talks
Under Construction: What We’ve Learned About Volcano Building from the Ongoing Eruption at Mount St. Helens • Michael Lisowski et al.

Tracking Magma Ascent in the 2006 Eruption of Augustine Volcano, Alaska: The Role of EarthScope • Stephanie Prejean et al.

9:00am Short Contributed Talks
Time-Dependent Finite Element Modeling of Effusive Silicic Eruptions • Kyle Anderson and Paul Segall

Accelerated Uplift of the Yellowstone Caldera, 2004-2006, From GPS and InSAR Observations • Wu-Lang Chang et al.

Eruption Dynamics at Mount St. Helens Imaged from Inversion of Broadband Seismic Wafeforms: Interaction of the Shallow Magmatic and 
Hydrothermal Systems • Gregory Waite et al.

9:�0am Panel Discussion
Michael Lisowski, Stephanie Prejean, Paul Segall, David Hill

II. What Have We Learned About Faults and Earthquakes?
Co-Chairs: Emily Brodsky, University of California, Santa Cruz; Ben van der Pluijm, University of Michigan

A major goal of EarthScope is to figure out why earthquakes happen. What are the mechanics of starting, propagating 
and stopping a sudden slip event? The SAFOD project directly targets the earthquake source zone through a variety of 
geophysical and geological tools focused on the San Andreas fault. Other parts of EarthScope are designed to capture 
the longer term geodetic deformation associated with earthquakes or the shorter term shaking. This session will high-
light the results with an emphasis on combining the insights from multiple tools.

�:00pm Invited Plenary Talks
Space Geodetic Imaging of Deformation Due to Active Faults Throughout the Earthquake Cycle • Yuri Fialko

What Have we Learned About Faults and Earthquakes?  Using a View from SAFOD to Increase Understanding of Fault Behavior • John Solum

�:��pm Short Contributed Talks
Contributions of EarthScope to Earthquake Hazard Assessment in Northern California • Tom Brocher et al.

Early Insights into the Mechanical Behavior of Materials in the 3D SAFOD Volume • Brett Carpenter et al.

Similarity of Paleostress and in Situ Stress at SAFOD and Implications for a weak San Andreas Fault • Rafael Almeida et al.

Kinematic Modeling of the SAFOD Target Events • Douglas Dreger et al.

Plenary Session Descriptions
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III. Non-Volcanic Tremor and Episodic Slip: Fundamental Processes or Curiosities?
Co-Chairs: Roland Burgmann, University of California, Berkeley; Emily Brodsky, University of California, Santa Cruz

EarthScope is focusing significant effort on the two regions where non-volcanic tremor and/or slow slip events have 
been recognized, including the deployment of borehole strainmeters, seismometers and GPS stations along the 
Cascadia subduction zone and in the Parkfield/Cholame region. This session will present fundamental issues about 
the nature and implications of observed transient deformation events and seismic tremor activity, which have been 
recognized along some subduction zones as well as strike-slip faults in Japan and California. Not all slow deformation 
events have known tremor activity associated with them and not all tremor events have been accompanied by resolv-
able deformation transients. What is needed to clarify what processes (slip, fluid flow, and/or others) are associated 
with the observed phenomena (tremor, transient surface deformation, long-period earthquakes, triggered seismicity)? 
What are the implications of these transient processes for earthquake occurrence and hazard estimates?

�:�0pm Invited Plenary Talk
The Mechanics of Episodic Tremor and Slip • David Shelly et al.

�:�0pm Short Contributed Talks
A 70+ Station GPS Recording of the January, 2007 Cascadia ETS • Tim Melbourne

Slow-Slip and Triggered Earthquakees on Kilauea Volcano with Implications for Slow-Slip and Tremor in Subduction Zones • Paul Segall et al.

Do Episodic Tremor and Slip (ETS) Events Affect Seismicity in the Northern Cascadia Subduction Zone? • Tom Pratt

Non-Volcanic Tremor Driven by Large Transient Shear Stresses • Justin Rubinstein et al.

Imaging Subduction, Episodic Tremor and Slip in the Pacific Northwest: Cascadia Arrays for EarthScope (CAFE) • Geoffrey Abers et al.

Tremor • Aaron Wech and Kenneth Creager

Effect of Parkfield Earthquake on Tremor Activity Below the San Andreas Fault Near Cholame, CA • Bob Nadeau

IV. Mantle Lithosphere: Crucial or Irrelevant to Continental Deformation?
Co-Chairs: Peter Shearer, University of California, San Diego; Aaron Velasco, University of Texas at El Paso

There is long-standing debate over the role of the mantle in the development of topographic features, plate movement, 
deformation zones, and continental formation. Questions include the role of a weak asthenosphere and ductile flow 
directions associated with the orogenies, the importance of delamination and upper-mantle buoyancy forces, and the 
degree of coupling among plates, microplates and the mantle flow field. Data currently being collected and analyzed by 
EarthScope will help to resolve these issues through detailed mapping of surface deformation, seismic observations of 
mantle structures, and geodynamic modeling of stress and mantle flow. This research includes direct geodetic obser-
vations of the surface strain field, seismic imaging of velocity anomalies, correlation of surface geologic features with 
seismic structures at depth, shear-wave splitting constraints on the mantle flow field, and modeling of plate boundary 
dynamics and driving forces for continental deformation. This session explores geodetic, seismic, and geological evi-
dence for the role of mantle dynamics on continental formation and deformation.

8:00am Invited Plenary Talks
Lithosphere Coupling with Mantle Circulation in Western North America, Central Asia, and the Rest of the World • William Holt et al.

The Sierra Nevada: Evidence of the Importance of Mantle Lithosphere in Continental Deformation • Hersh Gilbert et al.

9:00am Short Contributed Talks
Lithosphere Temperature, Strength, and Deformation in Western North America and EarthScope • Roy Hyndman et al.

Colorado Rockies Experiment and Seismic Transects (CREST): Cenozoic Uplift, Magmatism, and Mantle to Surface Fluid Interconnections As-
sociated with the Aspen Anomaly • Karl Karlstrom et al.

Mapping Upper-Mantle Anisotropy Beneath the Western US: Toward a Coupled Seismic and Geodynamic Analysis of Crust-Mantle Coupling • 
James Gaherty et al.

9:�0am Panel Discussion
William Holt, Hersh Gilbert, Roy Hyndman, James Gaherty, Karl Karlstrom

Plenary Session Descriptions
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V. Bringing EarthScope Research into the Ungergraduate Classroom
Co-Chairs: Michael Hamburger, Indiana University; Aaron Velasco, University of Texas at El Paso

The EarthScope initiative provides unprecedented opportunities to both the research and education communities. 
As participants in the EarthScope experiment, many of us bring our experience and expertise with state-of-the-art 
geophysical and geological data into the classes we teach. This session will allow participants to share their experi-
ences—ranging from tried-and-true exercises to fresh, untested new ideas—on the use of EarthScope-related data and 
results into the undergraduate science classroom. We invite participants to contribute a poster focused on educational 
applications of EarthScope science, and to bring along a lab exercise, homework problem, or new idea for using Earth-
Scope data in the classroom.

�0:�0am Invited Plenary Talk
From Data to Insight: Developing Effective Undergraduate Activities Using EarthScope Data • Barb Tewksbury

��:00am Break Out/Discussion
EarthScope Data in the Classroom • Michael Hamburger, Indiana University; Barb Tewksbury, Hamilton College

��:�0am Poster Summaries

��:�0am Poster Session
Bringing EarthScope Research into the Undergraduate Classroom

VI. What Drives the Western US & How Does it Deform?
Co-Chairs: George Hilley, Stanford University; Wayne Thatcher, U.S. Geological Survey

The kinematics of the Western US represents the balance between plate-boundary loading, normal and shear tractions 
acting along the base of the lithosphere, internal lithospheric buoyancy, local surface processes, and lithospheric rheol-
ogy. USArray will provide constraints on the structure of the lithosphere that may reflect lateral and vertical rheological 
variations and constrain lithospheric buoyancy. Plate Boundary Observatory (PBO) will provide a clear picture of the de-
formation-rate field over geodetic (i.e., decadal) time scales. Over these geodetic time scales, the deformation-rate field 
records processes related to the long-term loading of the plate margins, interseismic earthquake cycle effects, and 
near-surface hydrologic processes. Geologic studies that constrain the kinematics of the Western US over thousands 
to millions of years lack the spatial resolution of geodetic instrumentation, but contain information about changes 
in plate boundary loading and rheology, while filtering out many of the shorter time-scale processes (e.g., hydrologic 
signals and earthquake-cycle effects) that may confound inferences of plate-boundary loading. Thus, the analysis of 
the deformation-rate field in the Western US over various time scales should provide important clues to the relative 
magnitude of the driving forces that produce the deformation, and how these forces have changed over time. In this 
session, we invite posters and short contributions that use geodetic and/or geologic data to quantify the kinematics of 
the Western US. In addition, geodynamic studies that seek to explain such observations in terms of the driving forces 
and rheology of the Western US are also encouraged. We especially seek contributions that link specific observations 
of the kinematics of the Western US over various time scales to its dynamics through geodynamic models.

�:00pm Invited Plenary Talk
Driving Forces of the Western North American Plate Boundary Zone • Lucy Flesch et al.

�:�0pm Short Contributed Talks
Dislocation Models of Interseismic Deformation in the Western United States • Fred Pollitz et al.

The Walker Lane: How Complex is It?  Geodetic and Geologic Strain in the Western Basin and Range Using Enhanced Block Modeling Algo-
rithms • William Hammond et al.

Rotational Mantle Flow Beneath the Western US • George Zandt and Gene Humphreys 

The Uplift of the Southern Sierra Nevada, the Isabella Seismic Anomaly and Death Valley Extension: A Single Geodynamic Process? • Laetitia 
Le Pourhiet and Michael Gurnis

Plenary Session Descriptions
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VII. Building a Continent in 4D
Co-Chairs: Ben van der Pluijm, University of Michigan; Jonathan Price, University of Nevada, Reno

As a major geophysical experiment, EarthScope is providing heretofore unprecedented views of the structure of the 
North American continent today. The geodetic observations, and to some extent the seismic observations, will give us 
a short-term view of geological changes (signals in time frames from seconds to several years), but full four-dimen-
sional analysis, back into deep time, will require the integration of EarthScope’s geophysical observations with geochro-
nology, structural geology, neotectonics, mineral physics, petrology, geochemistry, and detailed geologic mapping. This 
session will highlight some of the promising areas for this integration.

8:00am Invited Plenary Talk
Building a Continent: The Scientific Motivation Behind a Coast-to-Coast GeoSwath • Basil Tikoff

8:�0am Short Contributed Talks
Processes of Terrarne Accretion and Modification: The Klamath Mountains of Cascadia • Kate Miller and Calvin Barnes

Regional Geophysical Analyses to Patch Together the Pieces of the GeoSwath • Randy Keller et al.

EarthScope in ‘Fly-Over’ Country . . . Exploring the Structure and Geological Evolution of the Crust and Lithosphere of the Continental Interior • 
Ernest Hauser

A Continent-Wide 1-Hz Map of Lg Code Q Variation Across Eurasia and its Relation to Lithospheric Evolution • Brian Mitchell et al.

9:�0am Panel Discussion
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A
Lon	Abbott	. 	. 	. 	. 	. 	. 	. 	. 	. 	 Red	Rocks	Community	College
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Duncan	Agnew	. 	. 	. 	. 	. 	. 	. 	 University	of	California,	San	Diego

Tim	Ahern		 .	 .	 .	 .	 .	 .	 .	 .	 .	 IRIS

Sheyla	Alayón		 .	 .	 .	 .	 .	 .	 .	 University	of	Puerto	Rico	at	Mayaguez

Richard	Allen .	 .	 .	 .	 .	 .	 .	 .	 UC	Berkeley

Rafael	Almeida .	 .	 .	 .	 .	 .	 .	 Texas	A	&	M	University

Mark	Alvarez 	. 	. 	. 	. 	. 	. 	. 	. 	 IRIS

Mohamed	Aly		 .	 .	 .	 .	 .	 .	 .	 Idaho	State	University

Kent	Anderson 	. 	. 	. 	. 	. 	. 	. 	 IRIS

Greg	Anderson	. 	. 	. 	. 	. 	. 	. 	 UNAVCO

Kyle	Anderson		 .	 .	 .	 .	 .	 .	 .	 Stanford	University

Victoria	Andreatta		 .	 .	 .	 .	 .	 UNAVCO,	Inc.

Elizabeth	Anthony.	 .	 .	 .	 .	 .	 University	of	Texas	at	El	Paso

Edwin	Apel	. 	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	California,	Berkeley

David	Applegate		 .	 .	 .	 .	 .	 .	 U.S.	Geological	Survey

Ramon	Arrowsmith	. 	. 	. 	. 	. 	 Arizona	State	University

Richard	Aster .	 .	 .	 .	 .	 .	 .	 .	 New	Mexico	Tech

Luciana	Astiz .	 .	 .	 .	 .	 .	 .	 .	 University	of	California	San	Diego

Gary	Axen		 .	 .	 .	 .	 .	 .	 .	 .	 .	 New	Mexico	Inst.	of	Mining	and	Technology

B
Hassan	Babaie .	 .	 .	 .	 .	 .	 .	 Georgia	State	University

Chaitan	Baru .	 .	 .	 .	 .	 .	 .	 .	 University	of	California,	San	Diego

Andre	Basset.	 .	 .	 .	 .	 .	 .	 .	 UNAVCO	inc

Bruce	Beaudoin		 .	 .	 .	 .	 .	 .	 IRIS	PASSCAL

Susan	Beck		 .	 .	 .	 .	 .	 .	 .	 .	 University	of	Arizona

Heather	Bedle 	. 	. 	. 	. 	. 	. 	. 	 Northwestern	University

Caroline	Beghein .	 .	 .	 .	 .	 .	 Arizona	State	University

Rick	Bennett	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	Arizona

Mark	Benthien 	. 	. 	. 	. 	. 	. 	. 	 Southern	California	Earthquake	Center

Susan	Bilek		 .	 .	 .	 .	 .	 .	 .	 .	 New	Mexico	Tech

Terrence	Blackburn .	 .	 .	 .	 .	 Massachusetts	Institute	of	Technology

Brian	Blackman		 .	 .	 .	 .	 .	 .	 UNAVCO

Michael	Blanpied.	 .	 .	 .	 .	 .	 U.S.	Geological	Survey

Thomas	Bleier		 .	 .	 .	 .	 .	 .	 .	 QuakeFinder

Geoffrey	Blewitt		 .	 .	 .	 .	 .	 .	 University	of	Nevada,	Reno

Karin	Block.	 .	 .	 .	 .	 .	 .	 .	 .	 Lamont-Doherty	Earth	Observatory

Frederick	Blume		 .	 .	 .	 .	 .	 .	 UNAVCO

Yehuda	Bock .	 .	 .	 .	 .	 .	 .	 .	 Scripps	Institution	of	Oceanography

Paul	Bodin	. 	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	Washington

Mark	Brandon		 .	 .	 .	 .	 .	 .	 .	 Yale	University

Richard	Brazier .	 .	 .	 .	 .	 .	 .	 Penn	State	University	DuBois	Campus

Richard	Briggs 	. 	. 	. 	. 	. 	. 	. 	 Caltech

Tom	Brocher 	. 	. 	. 	. 	. 	. 	. 	. 	 U.S.	Geological	Survey

Emily	Brodsky		 .	 .	 .	 .	 .	 .	 .	 University	of	California,	Santa	Cruz

Daniel	Brothers.	 .	 .	 .	 .	 .	 .	 University	of	California,	San	Diego

Justin	Brown 	. 	. 	. 	. 	. 	. 	. 	. 	 Stanford	University

Larry	Brown		 .	 .	 .	 .	 .	 .	 .	 .	 Cornell	University

Kevin	Brown 	. 	. 	. 	. 	. 	. 	. 	. 	 Scripps	Institution	of	Oeanography

Scott	Burdick.	 .	 .	 .	 .	 .	 .	 .	 Massachusetts	Institute	of	Technology

Roland	Burgmann		 .	 .	 .	 .	 .	 University	of	California,	Berkeley

Robert	Busby.	 .	 .	 .	 .	 .	 .	 .	 IRIS

Rhett	Butler		 .	 .	 .	 .	 .	 .	 .	 .	 IRIS

Katrina	Byerly		 .	 .	 .	 .	 .	 .	 .	 University	of	South	Carolina

C
Eric	Calais 	. 	. 	. 	. 	. 	. 	. 	. 	. 	 Purdue	University

Warren	Caldwell		 .	 .	 .	 .	 .	 .	 Stanford	University

Josh	Calkins 	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	Arizona

Keith	Cardon .	 .	 .	 .	 .	 .	 .	 .	 University	of	Texas	at	El	Paso

Brett	Carpenter .	 .	 .	 .	 .	 .	 .	 Pennsylvania	State	University

Rufus	Catchings		 .	 .	 .	 .	 .	 .	 U.S.	Geological	Survey

Wu-Lung	Chang		 .	 .	 .	 .	 .	 .	 University	of	Utah

J.	Andres	Chavarria	. 	. 	. 	. 	. 	 Paulsson	Geophysical

Judith	Chester		 .	 .	 .	 .	 .	 .	 .	 Texas	A&M	University

Frederick	Chester .	 .	 .	 .	 .	 .	 Texas	A&M	University

Elizabeth	Cochran		 .	 .	 .	 .	 .	 University	of	California,	Riverside

Brian	Coyle.	 .	 .	 .	 .	 .	 .	 .	 .	 UNAVCO

Kenneth	Creager 	. 	. 	. 	. 	. 	. 	 University	of	Washington

Christopher	Crosby	. 	. 	. 	. 	. 	 Arizona	State	University

D
Jeffrey	Dingler		 .	 .	 .	 .	 .	 .	 .	 University	of	California,	San	Diego

Tim	Dittman		 .	 .	 .	 .	 .	 .	 .	 .	 UNAVCO

Mai	Linh	Doan 	. 	. 	. 	. 	. 	. 	. 	 University	of	California,	Santa	Cruz

Andrea	Donnellan		 .	 .	 .	 .	 .	 Jet	Propulsion	Laboratory

Perle	Dorr		 .	 .	 .	 .	 .	 .	 .	 .	 .	 IRIS

Briget	Doyle		 .	 .	 .	 .	 .	 .	 .	 .	 College	of	Charleston

Douglas	Dreger .	 .	 .	 .	 .	 .	 .	 UC	Berkeley

Mihai	Ducea	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	Arizona

Ken	Dueker.	 .	 .	 .	 .	 .	 .	 .	 .	 University	of	Wyoming

2007 EarthScope National Meeting Participants



•
��
•

Clark	Dunson.	 .	 .	 .	 .	 .	 .	 .	 QuakeFinder

Adam	Dziewonski.	 .	 .	 .	 .	 .	 Harvard	University

E
Kevin	Eagar		 .	 .	 .	 .	 .	 .	 .	 .	 Arizona	State	University

Jennifer	Eakins	. 	. 	. 	. 	. 	. 	. 	 University	of	California,	San	Diego

Arias	Eliana		 .	 .	 .	 .	 .	 .	 .	 .	 IRIS/PASSCAL

William	Ellsworth .	 .	 .	 .	 .	 .	 U.	S.	Geological	Survey

Susan	Eriksson .	 .	 .	 .	 .	 .	 .	 UNAVCO

James	Evans	. 	. 	. 	. 	. 	. 	. 	. 	 Utah	State	University

F
Jamie	Farrell 	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	Utah

Noah	Fay.	 .	 .	 .	 .	 .	 .	 .	 .	 .	 University	of	Arizona

Karl	Feaux 	. 	. 	. 	. 	. 	. 	. 	. 	. 	 UNAVCO

Keegan	Fengler.	 .	 .	 .	 .	 .	 .	 UNAVCO/PBO

Yuri	Fialko		 .	 .	 .	 .	 .	 .	 .	 .	 .	 UCSD

Eric	Fielding		 .	 .	 .	 .	 .	 .	 .	 .	 Caltech

Melvin	Fillerup 	. 	. 	. 	. 	. 	. 	. 	 University	of	South	Carolina

Delphine	Fitzenz 	. 	. 	. 	. 	. 	. 	 CNRS	-	Geophysics	Institute	Strasbourg

Lucy	Flesch.	 .	 .	 .	 .	 .	 .	 .	 .	 Purdue	University

David	Forand .	 .	 .	 .	 .	 .	 .	 .	 Utah	State	University

Matthew	Fouch .	 .	 .	 .	 .	 .	 .	 Arizona	State	University

David	Fountain .	 .	 .	 .	 .	 .	 .	 National	Science	Foundation

James	Fowler.	 .	 .	 .	 .	 .	 .	 .	 IRIS

Andrew	Frassetto .	 .	 .	 .	 .	 .	 University	of	Arizona

Jeff	Freymueler	. 	. 	. 	. 	. 	. 	. 	 University	of	Alaska,	Fairbanks

Gary	Fuis.	 .	 .	 .	 .	 .	 .	 .	 .	 .	 U.S.	Geological	Survey

Junichi	Fukuda	. 	. 	. 	. 	. 	. 	. 	 Indiana	University

Patrick	Fulton.	 .	 .	 .	 .	 .	 .	 .	 Penn	State	University

Gareth	Funning .	 .	 .	 .	 .	 .	 .	 University	of	California,	Berkeley

G
James	Gaherty	. 	. 	. 	. 	. 	. 	. 	 Lamont-Doherty	Earth	Observatory

Abhijit	Gangopadhyay.	 .	 .	 .	 University	of	Texas	at	Austin

Stephen	Gao .	 .	 .	 .	 .	 .	 .	 .	 University	of	Missouri	-	Rolla

Miriam	Garcia		 .	 .	 .	 .	 .	 .	 .	 University	of	Texas	at	El	Paso

Ed	Garnero.	 .	 .	 .	 .	 .	 .	 .	 .	 Arizona	State	University

Hersh	Gilbert .	 .	 .	 .	 .	 .	 .	 .	 Purdue	University

Holly	Given .	 .	 .	 .	 .	 .	 .	 .	 .	 Joint	Oceanographic	Institutions

David	Goldsby 	. 	. 	. 	. 	. 	. 	. 	 Brown	University

Art	Goldstein .	 .	 .	 .	 .	 .	 .	 .	 National	Science	Foundation

Noel	Gourmelen 	. 	. 	. 	. 	. 	. 	 University	of	Miami	-	RSMAS

Priscilla	Grew.	 .	 .	 .	 .	 .	 .	 .	 University	of	Nebraska-Lincoln

Aurelie	Guilhem		 .	 .	 .	 .	 .	 .	 University	of	California,	Berkeley

Linda	Gundersen .	 .	 .	 .	 .	 .	 U.S.	Geological	Survey

Yonggui	Guo 	. 	. 	. 	. 	. 	. 	. 	. 	 Rice	University

Cansun	Guralp	. 	. 	. 	. 	. 	. 	. 	 Guralp	Systems,	Ltd.

Michael	Gurnis .	 .	 .	 .	 .	 .	 .	 California	Institute	of	Technology

H
Jafar	Hadizadeh		 .	 .	 .	 .	 .	 .	 University	of	Louisville

Katrin	Hafner .	 .	 .	 .	 .	 .	 .	 .	 UNAVCO,	Inc.

Bezalel	Haimson	. 	. 	. 	. 	. 	. 	 University	of	Wisconsin

Michael	Hamburger.	 .	 .	 .	 .	 Indiana	University

William	Hammond 	. 	. 	. 	. 	. 	 Nevada	Bureau	of	Mines	and	Geology

Samantha	Hansen 	. 	. 	. 	. 	. 	 University	of	California,	Santa	Cruz

Steven	Hansen .	 .	 .	 .	 .	 .	 .	 University	of	Wyoming

Roger	Hansen		 .	 .	 .	 .	 .	 .	 .	 University	of	Alaska	Fairbanks

Steven	Harder		 .	 .	 .	 .	 .	 .	 .	 University	of	Texas	at	El	Paso

Rebecca	Harrington		 .	 .	 .	 .	 University	of	California,	Los	Angeles

Robert	Harris .	 .	 .	 .	 .	 .	 .	 .	 Oregon	State	University

Derrick	Hasterok 	. 	. 	. 	. 	. 	. 	 University	of	Utah

Michael	Hasting		 .	 .	 .	 .	 .	 .	 UNAVCO	Inc

Ernest	Hauser		 .	 .	 .	 .	 .	 .	 .	 Wright	State	University

Gavin	Hayes		 .	 .	 .	 .	 .	 .	 .	 .	 Penn	State	University

John	He		 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 GSC	Pacific

Margaret	Hellweg .	 .	 .	 .	 .	 .	 UC	Berkeley

Don	Helmberger		 .	 .	 .	 .	 .	 .	 Caltech

Daniel	Hernandez		 .	 .	 .	 .	 .	 Stony	Brook	University

Thomas	Herring		 .	 .	 .	 .	 .	 .	 Massachusetts	Institute	of	Technology

Stephen	Hickman		 .	 .	 .	 .	 .	 U.S.	Geological	Survey

Dave	Hill	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	 U.S.	Geological	Survey

George	Hilley .	 .	 .	 .	 .	 .	 .	 .	 Stanford	University

kathleen	Hodgkinson .	 .	 .	 .	 UNAVCO

John	Hole		 .	 .	 .	 .	 .	 .	 .	 .	 .	 Virginia	Tech

Austin	Holland 	. 	. 	. 	. 	. 	. 	. 	 University	of	Arizona

William	Holt		 .	 .	 .	 .	 .	 .	 .	 .	 Stony	Brook	University

Nicolas	Houlie 	. 	. 	. 	. 	. 	. 	. 	 UC	California

Stephan	Husen.	 .	 .	 .	 .	 .	 .	 ETH	Zurich

Alexander	Hutko 	. 	. 	. 	. 	. 	. 	 UCSC

Roy	Hyndman		 .	 .	 .	 .	 .	 .	 .	 Pacific	Geoscience	Centre

I
Shane	Ingate .	 .	 .	 .	 .	 .	 .	 .	 IRIS

2007 EarthScope National Meeting Participants



•
��
•

J
Mike	Jackson.	 .	 .	 .	 .	 .	 .	 .	 UNAVCO

Efrat	Jaeger		 .	 .	 .	 .	 .	 .	 .	 .	 San	Diego	Supercomputer	Center,	UCSD

Susanne	Janecke.	 .	 .	 .	 .	 .	 Utah	State	University

John	Jasbinsek .	 .	 .	 .	 .	 .	 .	 Univerity	of	Wyoming

Alemayehu	Jemberie 	. 	. 	. 	. 	 North	Carolina	A&T	State	University

Fred	Jenkins 	. 	. 	. 	. 	. 	. 	. 	. 	 UNAVCO

Chen	Ji .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 University	of	California,	Santa	Barbara

Ingrid	Johanson		 .	 .	 .	 .	 .	 .	 U.S.	Geological	Survey

Leonard	Johnson .	 .	 .	 .	 .	 .	 National	Science	Foundation

Jenda	Johnson	. 	. 	. 	. 	. 	. 	. 	 IRIS-USArray

Wade	Johnson 	. 	. 	. 	. 	. 	. 	. 	 UNAVCO

K
Alan	Kafka	. 	. 	. 	. 	. 	. 	. 	. 	. 	 Boston	College

Johnson	Kaj		 .	 .	 .	 .	 .	 .	 .	 .	 Indiana	University

Linus	Kamb		 .	 .	 .	 .	 .	 .	 .	 .	 IRIS

Karl	Karlstrom		.		.		.		.		.		.		.		 University	of	New	Mexico

Marianne	Karplus.	 .	 .	 .	 .	 .	 Stanford	University

Kelly	Keighley	Bradbury.	 .	 .	 Utah	State	University

Randy	Keller 	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	Oklahoma

Louise	Kellogg 	. 	. 	. 	. 	. 	. 	. 	 University	of	California,	Davis

Burton	Kennedy		 .	 .	 .	 .	 .	 .	 Lawrence	Berkeley	Natl	Lab

Kathleen	Keranen		 .	 .	 .	 .	 .	 Stanford	University

Nancy	King.	 .	 .	 .	 .	 .	 .	 .	 .	 U.	S.	Geological	Survey

David	Kirschner.	 .	 .	 .	 .	 .	 .	 Saint	Louis	University

Hiroko	Kitajima .	 .	 .	 .	 .	 .	 .	 Texas	A&M	University

Simon	Klemperer .	 .	 .	 .	 .	 .	 Stanford	University

Christian	D.	Klose.	 .	 .	 .	 .	 .	 Columbia	University

Matthew	Knuth .	 .	 .	 .	 .	 .	 .	 University	of	Wisconsin

Minoo	Kosarian		 .	 .	 .	 .	 .	 .	 Penn	State	University

Corn	Kreemer		 .	 .	 .	 .	 .	 .	 .	 University	of	Nevada,	Reno

Ralf	Krug .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 Pinnacle	Technologies

Ban-Yuan	Kuo		 .	 .	 .	 .	 .	 .	 .	 Institute	of	Earth	Sciences,	Academia	Sinica

Charles	Kurnik 	. 	. 	. 	. 	. 	. 	. 	 UNAVCO

L
John	LaBrecque		 .	 .	 .	 .	 .	 .	 NASA	HQ

John	Langbein 	. 	. 	. 	. 	. 	. 	. 	 U.S.	Geological	Survey

Charles	Langston .	 .	 .	 .	 .	 .	 CERI,	University	of	Memphis

Sandra	Laursen		 .	 .	 .	 .	 .	 .	 University	of	Colorado

Thorne	Lay	. 	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	California,	Santa	Cruz

Kerstin	Lehnert .	 .	 .	 .	 .	 .	 .	 Columbia	University

William	Leith .	 .	 .	 .	 .	 .	 .	 .	 U.S.	Geological	Survey

Arthur	Lerner-Lam		 .	 .	 .	 .	 .	 Lamont-Doherty	Earth	Observatory

Alan	Levander		 .	 .	 .	 .	 .	 .	 .	 Rice	University

Vadim	Levin		 .	 .	 .	 .	 .	 .	 .	 .	 Rutgers	university

Qingsong	Li		 .	 .	 .	 .	 .	 .	 .	 .	 Lunar	and	Planetary	Institute

Yong-Gang	Li .	 .	 .	 .	 .	 .	 .	 .	 University	of	Southern	California

Chuntao	Liang 	. 	. 	. 	. 	. 	. 	. 	 University	of	Memphis

Leslie	Linn 	. 	. 	. 	. 	. 	. 	. 	. 	. 	 IRIS

Michael	Lisowski	. 	. 	. 	. 	. 	. 	 U.S.	Geological	Survey

Mian	Liu 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	Missouri,	Columbia

Kelly	Liu 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	Missouri,	Rolla

Simon	Lloyd 	. 	. 	. 	. 	. 	. 	. 	. 	 Northwestern	Universtiy

David	Lockner		 .	 .	 .	 .	 .	 .	 .	 U.S.	Geological	Survey

Rowena	Lohman 	. 	. 	. 	. 	. 	. 	 Jet	Propulsion	Laboratory

Anthony	Lowry 	. 	. 	. 	. 	. 	. 	. 	 Utah	State	University

Paul	Lundgren		.		.		.		.		.		.		.		 California	Institute	of	Technology

Amy	Luther .	 .	 .	 .	 .	 .	 .	 .	 .	 University	of	New	Mexico

M
Maria	Beatrice	Magnani		 .	 .	 Center	for	Earthquake	Research	and	Info.

Tilahun	Mammo		 .	 .	 .	 .	 .	 .	 Addis	Ababa	University

Chris	Marone .	 .	 .	 .	 .	 .	 .	 .	 Penn	State

Nancy	Martin.	 .	 .	 .	 .	 .	 .	 .	 Jackson	Creek	Middle	School

Lauren	Mattatall 	. 	. 	. 	. 	. 	. 	 Arizona	State	University

Glen	S.	Mattioli .	 .	 .	 .	 .	 .	 .	 University	of	Arkansas

Margaret-Ann	Mayer		 .	 .	 .	 .	 Dine	College

Patricia	McCrory 	. 	. 	. 	. 	. 	. 	 U.S.	Geological	Survey

Neil	McGlashan		 .	 .	 .	 .	 .	 .	 Cornell	University

Jason	McKenna		 .	 .	 .	 .	 .	 .	 U.S.	Army	Engineer	R&D

George	McMechan	. 	. 	. 	. 	. 	 University	of	Texas	At	Dallas

Marcia	McNutt	. 	. 	. 	. 	. 	. 	. 	 Monterey	Bay	Aquarium	Research	Institute

John	McRaney 	. 	. 	. 	. 	. 	. 	. 	 University	of	Southern	California

Charles	Meertens.	 .	 .	 .	 .	 .	 UNAVCO

Tim	Melbourne .	 .	 .	 .	 .	 .	 .	 CWU

Anne	Meltzer .	 .	 .	 .	 .	 .	 .	 .	 Lehigh	University

David	Mencin		 .	 .	 .	 .	 .	 .	 .	 UNAVCO

Kate	Miller	. 	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	Texas	at	El	Paso

Jean	Miller	. 	. 	. 	. 	. 	. 	. 	. 	. 	 IAGT

Brian	Mitchell		 .	 .	 .	 .	 .	 .	 .	 Saint	Louis	University

Walter	Mooney	. 	. 	. 	. 	. 	. 	. 	 U.S.	Geological	Survey

2007 EarthScope National Meeting Participants



•
��
•

Diane	Moore	. 	. 	. 	. 	. 	. 	. 	. 	 U.	S.	Geological	Survey

Robin	Morris	. 	. 	. 	. 	. 	. 	. 	. 	 IRIS

Lynne	Murdock .	 .	 .	 .	 .	 .	 .	 Department	of	the	Interior,	National	Parks

Jessica	Murray 	. 	. 	. 	. 	. 	. 	. 	 U.	S.	Geological	Survey

Mark	Murray 	. 	. 	. 	. 	. 	. 	. 	. 	 New	Mexico	Tech

N
Robert	Nadeau .	 .	 .	 .	 .	 .	 .	 University	of	California,	Berkeley

Shaji	Nair		 .	 .	 .	 .	 .	 .	 .	 .	 .	 Arizona	State	University

Mohammed	Nassief		 .	 .	 .	 .	 King	Abdul	Aziz	University

Douglas	Neuhauser.	 .	 .	 .	 .	 University	of	California,	Berkeley

Maria	Neves 	. 	. 	. 	. 	. 	. 	. 	. 	 Universidade	do	Algarve

Andrew	Newman	. 	. 	. 	. 	. 	. 	 Georgia	Institute	of	Technology

Alex	Nikulin		 .	 .	 .	 .	 .	 .	 .	 .	 Rutgers	university

Fenglin	Niu .	 .	 .	 .	 .	 .	 .	 .	 .	 Rice	University

O
David	Okaya 	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	Southern	California

Shelley	Olds 	. 	. 	. 	. 	. 	. 	. 	. 	 UNAVCO

Michael	Oskin		 .	 .	 .	 .	 .	 .	 .	 University	of	North	Carolina	at	Chapel	Hill

Susan	Owen 	. 	. 	. 	. 	. 	. 	. 	. 	 Jet	Propulsion	Laboratory

P
Josep	M	Pares 	. 	. 	. 	. 	. 	. 	. 	 University	of	Michigan

Jeffrey	Park .	 .	 .	 .	 .	 .	 .	 .	 .	 Yale	University

Jerome	Paros.	 .	 .	 .	 .	 .	 .	 .	 Paroscientific,	Inc.

Lina	Patino .	 .	 .	 .	 .	 .	 .	 .	 .	 National	Science	Foundation

Benjamin	Pauk .	 .	 .	 .	 .	 .	 .	 UNAVCO

Gary	Pavlis .	 .	 .	 .	 .	 .	 .	 .	 .	 Indiana	University

Chris	Pearson		 .	 .	 .	 .	 .	 .	 .	 National	Geodetic	Survey

Zhigang	Peng.	 .	 .	 .	 .	 .	 .	 .	 Georgia	Institute	of	Technology

David	Phillips.	 .	 .	 .	 .	 .	 .	 .	 UNAVCO

Fred	Pieper.	 .	 .	 .	 .	 .	 .	 .	 .	 IAGT

Hans-Peter	Plag		 .	 .	 .	 .	 .	 .	 Unversity	of	Nevada,	Reno

Fred	Pollitz	. 	. 	. 	. 	. 	. 	. 	. 	. 	 U.S.	Geological	Survey

Christine	Powell		 .	 .	 .	 .	 .	 .	 University	of	Memphis

Thomas	Pratt .	 .	 .	 .	 .	 .	 .	 .	 U.	S.	Geological	Survey

Stephanie	Prejean 	. 	. 	. 	. 	. 	 U.S.	Geological	Survey

Jonathan	Price	. 	. 	. 	. 	. 	. 	. 	 University	of	Nevada,	Reno

Matt	Pritchard		 .	 .	 .	 .	 .	 .	 .	 Cornell	University

Christine	Puskas 	. 	. 	. 	. 	. 	. 	 University	of	Utah

R
Ivan	Rabak .	 .	 .	 .	 .	 .	 .	 .	 .	 The	University	of	Memphis

Horst	Rademacher 	. 	. 	. 	. 	. 	 Guralp	Systems,	Ltd.

Andrew	Rathbun 	. 	. 	. 	. 	. 	. 	 Pennsylvania	State	University

Minghua	Ren .	 .	 .	 .	 .	 .	 .	 .	 University	of	Texas	at	El	Paso

Carlos	Rios.	 .	 .	 .	 .	 .	 .	 .	 .	 Oregon	State	University

Michael	Ritzwoller		 .	 .	 .	 .	 .	 University	of	Colorado	at	Boulder

Steven	Roecker.	 .	 .	 .	 .	 .	 .	 Rensselaer	Polytechnic	Institute

Barbara	Romanowicz .	 .	 .	 .	 University	of	California,	Berkeley

Stephane	Rondenay		 .	 .	 .	 .	 Massachusetts	Institute	of	Technology

Dylan	Rood		 .	 .	 .	 .	 .	 .	 .	 .	 Lawrence	Livermore	National	Laboratory

Jeffrey	Roth.	 .	 .	 .	 .	 .	 .	 .	 .	 Arizona	State	University

Justin	Rubinstein .	 .	 .	 .	 .	 .	 University	of	Washington

Eva-Maria	Rumpfhuber	. 	. 	. 	 University	of	Texas	at	El	Paso

Isabelle	Ryder		 .	 .	 .	 .	 .	 .	 .	 University	of	California,	Berkeley

Michael	Rymer	. 	. 	. 	. 	. 	. 	. 	 U.S.	Geological	Survey

S
Etienne	Samson 	. 	. 	. 	. 	. 	. 	 Pinnacle	technologies

Victor	Santillan .	 .	 .	 .	 .	 .	 .	 Central	Washington	University

Jeanne	Sauber	. 	. 	. 	. 	. 	. 	. 	 NASA	Goddard	Space	Flight	Center

Jeffery	Sayers.	 .	 .	 .	 .	 .	 .	 .	 Ball	State	University

Daniel	Scheirer .	 .	 .	 .	 .	 .	 .	 U.S.	Geological	Survey

Robert	Schlottmann		 .	 .	 .	 .	 University	of	California,	Santa	Cruz

Nicholas	Schmerr		 .	 .	 .	 .	 .	 Arizona	State	University

Adam	Schultz		 .	 .	 .	 .	 .	 .	 .	 National	Science	Foundation

Bill	Schultz .	 .	 .	 .	 .	 .	 .	 .	 .	 IAGT

Susan	Schwartz		 .	 .	 .	 .	 .	 .	 University	of	California,	Santa	Cruz

David	Schwartz .	 .	 .	 .	 .	 .	 .	 U.S.	Geological	Survey

Eugene	Schweig		 .	 .	 .	 .	 .	 .	 U.S.	Geological	Survey

Dogan	Seber .	 .	 .	 .	 .	 .	 .	 .	 University	of	California,	San	Diego

Paul	Segall .	 .	 .	 .	 .	 .	 .	 .	 .	 Stanford

Steven	Semken.	 .	 .	 .	 .	 .	 .	 Arizona	State	University

Ewa	Shannon		 .	 .	 .	 .	 .	 .	 .	 East	Chicago	Central	High	School

Guangfu	Shao 	. 	. 	. 	. 	. 	. 	. 	 University	of	California,	Santa	Barbara

Serge	Shapiro		 .	 .	 .	 .	 .	 .	 .	 Freie	Universitaet	Berlin

Gillian	Sharer.	 .	 .	 .	 .	 .	 .	 .	 IRIS

Peter	Shearer.	 .	 .	 .	 .	 .	 .	 .	 University	of	California,	San	Diego

Kaye	Shedlock 	. 	. 	. 	. 	. 	. 	. 	 National	Science	Foundation

David	Shelly 	. 	. 	. 	. 	. 	. 	. 	. 	 Stanford	University

Paul	Silver 	. 	. 	. 	. 	. 	. 	. 	. 	. 	 Carnegie	Institution	of	Washington

2007 EarthScope National Meeting Participants



•
��
•

Gerald	Simila.	 .	 .	 .	 .	 .	 .	 .	 CSU	Northridge

David	Simpson .	 .	 .	 .	 .	 .	 .	 IRIS

Robert	Smalley .	 .	 .	 .	 .	 .	 .	 The	University	of	Memphis

Kevin	Smith		 .	 .	 .	 .	 .	 .	 .	 .	 University	of	Nevada,	Reno

Robert	Smith .	 .	 .	 .	 .	 .	 .	 .	 University	of	Utah

Catherine	Snelson 	. 	. 	. 	. 	. 	 University	of	Nevada,	Las	Vegas

Hollice	A.	Snyder	. 	. 	. 	. 	. 	. 	 U.S.	Geological	Survey

John	Solum		 .	 .	 .	 .	 .	 .	 .	 .	 Sam	Houston	State	University

Seok-Goo	Song		 .	 .	 .	 .	 .	 .	 Stanford	University

Teh-Ru	Song 	. 	. 	. 	. 	. 	. 	. 	. 	 Caltech

Christopher	James	Spiers .	 .	 Utrecht	University

Glenn	Spinelli		 .	 .	 .	 .	 .	 .	 .	 New	Mexico	Tech

Josh	Stachnik		 .	 .	 .	 .	 .	 .	 .	 University	of	Wyoming

Seth	Stein 	. 	. 	. 	. 	. 	. 	. 	. 	. 	 Northwestern	University

Blaise	Stephanus.	 .	 .	 .	 .	 .	 UNAVCO

Robert	Stern	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	Texas	at	Dallas

Daniel	Stockli		 .	 .	 .	 .	 .	 .	 .	 University	of	Kansas

Martin	Stute 	. 	. 	. 	. 	. 	. 	. 	. 	 Lamont-Doherty	Earth	Observatory

Daoyuan	Sun.	 .	 .	 .	 .	 .	 .	 .	 California	Institute	of	Technology

Laura	Swafford .	 .	 .	 .	 .	 .	 .	 Northwestern	University

T
John	Taber 	. 	. 	. 	. 	. 	. 	. 	. 	. 	 IRIS

Taka’aki	Taira .	 .	 .	 .	 .	 .	 .	 .	 University	of	Utah

Toshiro	Tanimoto 	. 	. 	. 	. 	. 	. 	 University	of	California,	Santa	Barbara

Mike	Taylor	. 	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	Kansas

Sheryl	Tembe.	 .	 .	 .	 .	 .	 .	 .	 SUNY	Stony	Brook

Mary	Templeton		 .	 .	 .	 .	 .	 .	 IRIS

Joya	Tetreault .	 .	 .	 .	 .	 .	 .	 .	 University	of	New	Mexico

Barbara	Tewksbury 	. 	. 	. 	. 	. 	 Hamilton	College

Wayne	Thatcher.	 .	 .	 .	 .	 .	 .	 U.S.	Geological	Survey

Clifford	Thurber .	 .	 .	 .	 .	 .	 .	 University	of	Wisconsin,	Madison

Basil	Tikoff	. 	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	Wisconsin

Harold	Tobin 	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	Wisconsin,	Madison

Thomas	Torgersen		 .	 .	 .	 .	 .	 University	of	Connecticut

Chad	Trabant .	 .	 .	 .	 .	 .	 .	 .	 IRIS

Anne	Trehu .	 .	 .	 .	 .	 .	 .	 .	 .	 Oregon	State	University

V
Nicholas	van	der	Elst .	 .	 .	 .	 University	of	California,	Santa	Cruz

Suzan	van	der	Lee 	. 	. 	. 	. 	. 	 Northwestern	University

Ben	van	der	pluijm	. 	. 	. 	. 	. 	 University	of	Michigan

Peter	van	Keken		 .	 .	 .	 .	 .	 .	 University	of	Michigan

Jolante	van	Wijk		 .	 .	 .	 .	 .	 .	 Los	Alamos	National	Laboratory

Aaron	Velasco		 .	 .	 .	 .	 .	 .	 .	 University	of	Texas	at	El	Paso

Frank	Vernon	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	California,	San	Diego

W
Gregory	Waite		 .	 .	 .	 .	 .	 .	 .	 U.S.	Geological	Survey

Christian	Walls 	. 	. 	. 	. 	. 	. 	. 	 UNAVCO

Zhenming	Wang		 .	 .	 .	 .	 .	 .	 University	of	Kentucky

Baoshan	Wang	. 	. 	. 	. 	. 	. 	. 	 Institute	of	Geophysics,	China

Linda	Warren .	 .	 .	 .	 .	 .	 .	 .	 University	of	Arizona

Frank	Webb		 .	 .	 .	 .	 .	 .	 .	 .	 JPL

Aaron	Wech		 .	 .	 .	 .	 .	 .	 .	 .	 University	of	Washington

Dayanthie	Weeraratne		 .	 .	 .	 Carnegie	Institution	of	Washington

Meng	Wei		 .	 .	 .	 .	 .	 .	 .	 .	 .	 Scripps	Institution	of	Oceanography

Charles	Weiland		 .	 .	 .	 .	 .	 .	 Stanford	University

John	West		 .	 .	 .	 .	 .	 .	 .	 .	 .	 Arizona	State	University

James	Whitcomb	. 	. 	. 	. 	. 	. 	 National	Science	Foundation

Douglas	Wiens	. 	. 	. 	. 	. 	. 	. 	 Washington	University

Raymond	Willemann 	. 	. 	. 	. 	 IRIS

Colin	Williams		 .	 .	 .	 .	 .	 .	 .	 U.S.	Geological	Survey

Todd	Williams		 .	 .	 .	 .	 .	 .	 .	 UNAVCO-PBO

Charles	Williams 	. 	. 	. 	. 	. 	. 	 Rensselaer	Polytechnic	Institute

Teng-Fong	Wong		 .	 .	 .	 .	 .	 .	 Stony	Brook	University

Lindsay	Wood		 .	 .	 .	 .	 .	 .	 .	 IRIS

Rob	Woolley		 .	 .	 .	 .	 .	 .	 .	 .	 IRIS

Y
Yingjie	Yang		 .	 .	 .	 .	 .	 .	 .	 .	 University	of	Colorado

Tomoko	Yano	. 	. 	. 	. 	. 	. 	. 	. 	 University	of	California,	Santa	Barbara

Huaiyu	Yuan		.		.		.		.		.		.		.		.		 University	of	Wyoming

Sang-Ho	Yun	. 	. 	. 	. 	. 	. 	. 	. 	 U.S.	Geological	Survey

Z
George	Zandt.	 .	 .	 .	 .	 .	 .	 .	 University	of	Arizona

Hua-wei	Zhou		 .	 .	 .	 .	 .	 .	 .	 University	of	Houston

Wen-lu	Zhu .	 .	 .	 .	 .	 .	 .	 .	 .	 Woods	Hole	Oceanographic	Institution

Mark	Zoback	. 	. 	. 	. 	. 	. 	. 	. 	 Stanford	University

Brian	Zurek.	 .	 .	 .	 .	 .	 .	 .	 .	 Lehigh	University

2007 EarthScope National Meeting Participants





•
��
•

BuildinG and deStrOyinG a VOlCanO in real tiMe
 1 aCCelerated uPlift Of the yellOWStOne Caldera, 2004-2006, frOM GPS and inSar OBSerVatiOnS

Wu-Lung Chang Chang, Chuck Wicks, Robert Smith, Jamie Farrell, and Christine Puskas

 2 teMPOral StreSS VariatiOnS Of the yellOWStOne VOlCaniC SySteM: SeiSMiC and MaGMatiC COntriButiOnS
Jamie Farrell, Robert Smith, and Greg Waite

 3 a MeChaniCal MOdel Of the larGe-defOrMatiOn 2005 Sierra neGra VOlCanO eruPtiOn deriVed frOM inSar 
MeaSureMentS
Sang-Ho Yun, Paul Segall, and Howard Zebker

 4 interferOGraM fOrMatiOn in the PreSenCe Of larGe defOrMatiOn
Sang-Ho Yun, Howard Zebker, Paul Segall, Andy Hooper, and Michael Poland

 5 tiMe-dePendent finite eleMent MOdelinG Of effuSiVe SiliCiC eruPtiOnS
Kyle Anderson and Paul Segall

 6 eruPtiOn dynaMiCS at MOunt St. helenS iMaGed frOM inVerSiOn Of BrOadBand SeiSMiC WaVefOrMS: interaCtiOn 
Of the ShallOW MaGMatiC and hydrOtherMal SySteMS
G P Waite, B A Chouet, and P B Dawson

 7 the earthSCOPe Plate BOundary OBSerVatOry reSPOnSe tO the 2006 auGuStine alaSkan VOlCaniC eruPtiOn.
Benjamin Pauk, Michael Jackson, Karl Feaux, Barrett Friesen, Max Enders, Austin Baldwin, Ally Marzulla, and Kelly Fournier

 8 relatiOnShiPS BetWeen VOlCaniC Cinder COne anGle and aGeS: a POtential diaGnOStiC tOOl fOr eStiMatinG 
Quaternary eruPtiOn aGeS and VOlCaniC hazardS
Miriam E. Garcia, Elizabeth Y. Anthony, Jose M. Jr. Hurtado, and Joseph G. Miller

What haVe We learned aBOut faultS and earthQuakeS?
 9 What haVe We learned aBOut faultS and earthQuakeS? uSinG a VieW frOM SafOd tO inCreaSe underStandinG Of 

fault BehaViOr
John Solum

 10 COntriButiOnS Of earthSCOPe tO earthQuake hazard aSSeSSMent in nOrthern CalifOrnia
Tom Brocher, Arthur Rodgers, Brad Aagaard, Bill Ellsworth, Steve Hickman, Diane Moore, Jessica Murray, and Carol Prentice

 11 PrOBaBiliStiC MOdelinG Of earthQuake OCCurrenCe: firSt exaMPleS Of data inteGratiOn Within a BayeSian 
fraMeWOrk.
Delphine Fitzenz, Chris Spiers, Andre Jalobeanu, and Stephen Hickman

 12 kineMatiC MOdelinG Of the SafOd tarGet eVentS
Douglas Dreger, Robert Nadeau, and Angela Morrish

 13 a MiCrOSeiSMiC VieW Of the iMMediate SafOd tarGet zOne
Robert M. Nadeau

 14 SuPerStitiOn hillS fault CreeP eVent On OCt.3 2006
Meng Wei and David Sandwell

 15 inVeStiGatinG fault CreeP PhenOMena in the San franCiSCO Bay area uSinG PS-inSar and GPS
Gareth Funning, Alessandro Ferretti, Fabrizio Novali, and Roland Burgmann

 16 iCe MaSS ChanGeS and earthQuake hazard in SOuthern alaSka
Jeanne Sauber and Natasha Ruppert

 17 BayeSian GeOdetiC inVerSiOn fOr fault SliP diStriButiOn
Junichi Fukuda and Kaj Johnson
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Posters

 18 inSar OBSerVatiOnS Of CreeP On the Central San andreaS fault
Isabelle Ryder and Roland Burgmann

 19 reGiOnal MOMent tenSOrS in nOrthern CalifOrnia: addinG data frOM uSarray StatiOnS
Margaret Hellweg, Douglas Dreger, and Barbara Romanowicz

 20 aSSeSSinG SeiSMiC SliP fraCtiOnS at SuBduCtiOn zOneS
Laura Swafford and Seth Stein

 21 BaCk-PrOjeCtiOn iMaGinG the ruPtureS Of the nOVeMBer 15, 2006 and january 13, 2007 kuril earthQuakeS
Alexander Hutko and Thorne Lay

 22 the San andreaS fault in SOuthern CalifOrnia iS alMOSt nOWhere VertiCal—iMPliCatiOnS fOr teCtOniCS, 
ShakinG hazardS, and GeOdetiC MOdelinG
Gary Fuis, Victoria Langenheim, Daniel Scheirer, and Monica Kohler

 23 StruCtural analySiS Of the San andreaS fault zOne in the SafOd BOrehOle
Sarah Draper, Kelly Bradbury, and James Evans

 24 reSultS Of eleMental, StaBle iSOtOPe, OrGaniC Matter, and fiSSiOn-traCk analySeS Of SafOd drill-hOle 
CuttinGS and COre Material
David Kirschner, John Solum, Judith Chester, Fred Chester, Stephen Hickman, Diane Moore, John Garver, and Jim Evans

 25 analySeS Of SideWall COreS and CuttinGS frOM a deePer SeCtiOn Of the SafOd BOrehOle
Kelly Bradbury, Corey Barton, John Solum, James Evans, and Sarah Draper

 26 PetrOlOGiC and teCtOniC analySeS Of eOCene rOCkS WeSt Of the San andreaS fault, SafOd
Sarah Draper, David Kirschner, Jon Garver, James Evans, Kelly Bradbury, and Laird Thompson

 27 SPatial and PrOCeSS OntOlOGieS fOr Brittle Shear zOneS: SafOd PrOjeCt
Hassan Babaie and Jafar Hadizadeh

 28 aSSeSMent Of aCOuStiC and MaGnetiC PrOPertieS in COre SaMPleS frOM the SafOd Main hOle: PreliMinary 
reSultS
Laurent Louis, Teng-fong Wong, Philippe Robion, and Christian David

 29 PaleOMaGnetiC reOrientatiOn Of the SafOd BOrehOle
Josep Pares, Ben van der Pluijm, Anja Schleicher, and Stephen Hickman

 30 COntinuOuS in-Situ MeaSureMent Of StreSS-induCed traVel tiMe VariatiOn at Parkfield
Fenglin Niu, Paul Silver, Tom Daley, and Ernest Majer

 31 SPaCe/tiMe PrOPerty VariatiOnS On the Parkfield San andreaS frOM fault Guided WaVeS
Yong-Gang Li and Peter Malin

 32 deteCtinG SeiSMOGeniC StreSS eVOlutiOn and COnStraininG fault-zOne rheOlOGy in San andreaS fault, 
fOllOWinG the 2004 Parkfield earthQuake
Taka`aki Taira, Paul Silver, Fenglin Niu, and Robert Nadeau

 33 SiMilarity Of PaleOStreSS and in Situ StreSS at SafOd and iMPliCatiOnS fOr a Weak San andreaS fault
Rafael Almeida, Judith Chester, and Frederick Chester

 34 SMall-SCale VariatiOn in SeiSMiC aniSOtrOPy aCrOSS the San andreaS fault near Parkfield, CalifOrnia
Lauren R. Mattatall and Matthew J. Fouch

 35 rOCk daMaGe and heal On the San andreaS fault inVOlVed in the 2004 M6 Parkfield earthQuake
Yong-Gang Li, Po Chen, Elizabeth S. Cochran, and John E. Vidale
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 36 SeiSMiC eVidenCe fOr a Wide daMaGe zOne at the CaliCO fault, CalifOrnia
Elizabeth Cochran, Peter Shearer, Yuri Fialko, YongGang Li, and John Vidale

 37 SeiSMiC iMaGinG Of VelOCity COntraSt alOnG the San andreaS fault SySteM With fault zOne head WaVeS 
Generated By rePeatinG earthQuakeS
Peng Zhao and Zhigang Peng

 38 SWellinG ClayS and ShallOW fault BehaViOr: MiCrOStruCtural and MiCrOCheMiCal reSultS frOM the San 
andreaS fault OBSerVatOry  at dePth (SafOd)
Ben van der Pluijm, Anja Schleicher, Laurence Warr, Sara Tourscher

 39 VelOCity WeakeninG in PhyllOSiliCate-BearinG fault GOuGeS: iS there eVidenCe fOr SiMilar PrOCeSSeS in SafOd 
SaMPleS?
André Niemeijer and Chris Spiers

 40 friCtiOnal PrOPertieS Of SerPentine at hiGh SlidinG VelOCity
David Goldsby and Greg Hirth

 41 talC in SafOd SerPentinite CuttinGS and itS POSSiBle SiGnifiCanCe fOr fault CreeP
Diane Moore and Michael Rymer

 42 early inSiGhtS intO the MeChaniCal BehaViOr Of MaterialS inthe 3d SafOd VOluMe
Brett Carpenter, Andrew Rathbun, Demian Saffer, and Chris Marone

 43 friCtiOnal BehaViOr Of SafOd fault-rOCkS and PunChBOWl ultraCataClaSite Sheared at SeiSMiC SliP rateS
Hiroko Kitajima, Toshihiko Shimamoto, Judith Chester, and Frederick Chester

 44 What iS the rOle Of MinOr GOuGe zOneS in the daMaGe zOne Of the Saf SySteM?
Jafar Hadizadeh, Hassan Babaie, Karen Mair, and Giulio Di Toro

 45 GeOMetriCal effeCtS Of fault BendS On fault defOrMatiOn and StiCk SliP BehaViOr: inSiGhtS frOM diStinCt 
eleMent SiMulatiOnS
Yonggui Guo and Julia Morgan

 46 heat flOW MeaSureMentS aCrOSS the San andreaS fault near Parkfield, CalifOrnia – PreliMinary reSultS 
frOM SafOd
Colin Williams, Frederick Grubb, and S. Peter Galanis, Jr.

 47 the effeCt Of therMal refraCtiOn On heat flOW SCatter near the San andreaS fault, Parkfield, Ca
Patrick Fulton and Demian Saffer

 48 ChanGeS in tidal reSPOnSe Of POre PreSSure data Of PBO BOrehOleS
Mai Linh Doan and Emily Brodsky

 49 heliuM iSOtOPe MeaSureMentS On Matrix fluidS frOM the SafOd drillCOre
Martin Stute, Gisela Winckler, Peter Schlosser, and Thomas Torgersen

nOn-VOlCaniC treMOr and ePiSOdiC SliP: fundaMental PrOCeSSeS Or CuriOSitieS
 50 iMaGinG SuBduCtiOn, ePiSOdiC treMOr and SliP in the PaCifiC nOrthWeSt: CaSCadia arrayS fOr earthSCOPe 

(Cafe)
Geoffrey Abers, Zhu Zhang, Tim Melbourne, Stephane Rondenay, Bradley Hacker, Kenneth Creager, Steve Malone, and Aaron Wech

 51 treMOr
Aaron Wech and Kenneth Creager

 52 lOCatinG CaSCadia deeP treMOr uSinG enVelOPe CrOSS COrrelatiOn
Kenneth Creager, Geoffrey Abers, Zhu Zhang, Tim Melbourne, Stephane Rondenay, Bradley Hacker, Aaron Wech, and Stephen Malone

Posters
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 53 nOn-VOlCaniC treMOr driVen By larGe tranSient Shear StreSSeS
Justin Rubinstein, John Vidale, Paul Bodin, Ken Creager, Steve Malone, and Joan Gomberg

 54 SlOW-SliP and triGGered earthQuakeS On kilauea VOlCanO, With iMPliCatiOnS fOr SlOW-SliP and treMOr in 
SuBduCtiOn zOneS
Paul Segall, Shin-ichi Miyazaki, Allan Rubin, Emily Desmarais, and David Shelley

 55 refininG the CharaCterizatiOn Of a Strain rate tranSient alOnG the San andreaS and San jaCintO faultS 
fOllOWinG the OCtOBer 1999 heCtOr Mine earthQuake.
Daniel Hernandez, William E. Holt, Richard A. Bennett, and A. John Haines

Mantle lithOSPhere: CruCial Or irreleVant tO COntinental defOrMatiOn
 56 lithOSPhere teMPerature, StrenGth, and defOrMatiOn in W. nOrth aMeriCa & earthSCOPe

Roy Hyndman, Claire Currie, and Stephane Mazzotti

 57 COMPOSitiOnal and therMal COntriButiOnS tO nOrth aMeriCan eleVatiOn
Derrick Hasterok and David Chapman

 58 PrOGreSS On a neW reGiOnal MOdel Of the uPPer Mantle S-VelOCity StruCture Beneath the nOrth aMeriCan 
COntinent
Heather Bedle and Suzan van der Lee

 59 S-WaVe VelOCity StruCture Of the hiGh laVa PlainS, OreGOn, frOM rayleiGh-WaVe diSPerSiOn inVerSiOn
Linda Warren, David James, and Arthur Snoke

 60 aMBient nOiSe tOMOGraPhy in the WeStern uS uSinG earthSCOPe/uSarray tranSPOrtaBle array data
Michael Ritzwoller, Morgan Moschetti, Yingjie Yang, Fan-Chi Lin, Gregory Bensen, Anatoli Levshin, and Mikail Bramin

 61 hiGh-reSOlutiOn 3-d Shear VelOCity MOdel Of the CruSt and uPPer Mantle Beneath W. uS: SurfaCe WaVe 
tOMOGraPhy COMBininG aMBient SeiSMiC nOiSe and teleSeiSMiC dataa:
Yingjie Yang, Donald Forsyth, Michael Ritzwoller, and Morgan Moschetti

 62 traVel tiMe tOMOGraPhy With uSarray data
S. Burdick, C. Li, R.D. van der Hilst, V. Martynov, T. Cox, J. Eakins, L. Astiz, and F.L. Vernon

 63 PrOBinG COntinental lithOSPhere uSinG WaVefOrMS
Teh-Ru Song and Don Helmberger

 64 P and S WaVefOrM diStOrtiOnS reVeal a dePleted, deStaBilized COntinental lithOSPhere near the riO Grande 
rift
Teh-Ru Song and Don Helmberger

 65 OffSet Of a BriGht, ShallOW MOhO aCrOSS the COaSt Shear zOne in the COaSt MOuntainS BathOlith, 52°-56° n
Josh Calkins, George Zandt, and Ken Dueker

 66 uPPer Mantle VelOCity diSCOntinuity StruCture Beneath the PaCifiC nOrthWeSt, united StateS frOM PS 
COnVerted PhaSeS
Kevin Eagar and Matthew Fouch

 67 WaVefield MiGratiOn Of earthSCOPe uSarray data aPPlied tO PreCurSOrS Of SS tO iMaGe uPPer Mantle 
diSCOntinuity StruCture
Nicholas Schmerr, Christine Thomas, and Edward Garnero

 68 the Sierra neVada: eVidenCe Of the iMPOrtanCe Of Mantle lithOSPhere in COntinental defOrMatiOn
Hersh Gilbert, George Zandt, Criag Jones, and Tom Owens
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 69 SeiSMiC aniSOtrOPy Of the lOWer CruSt in the Central Sierra neVada
Andy Frassetto, Hersh Gilbert, George Zandt, Owen Hurd, Craig Jones, Ian Bastow, and Tom Owens

 70 earS and the Bulk CruStal PrOPertieS Of the Sierra neVada
Katrina Byerly, Hersh Gilbert, George Zandt, Craig Jones, Thomas J. Owens, and Philip Crotwell

 71 COlOradO rOCkieS exPeriMent and SeiSMiC tranSeCtS (CreSt): CenOzOiC uPlift, MaGMatiSM, and Mantle tO 
SurfaCe fluid interCOnneCtiOnS aSSOCiated With the aSPen anOMaly
Karl Karlstrom, Rick Aster, Jon MacCarthy, Matt Heizler, David Hilton, Laura Crossey, Cristina Takacs-Vesbach, and Ken Dueker

 72 SeiSMiC aniSOtrOPy, SuBduCtiOn, Mantle flOW and uPlift in the nOrthern aPennineS, Central italy
Jeffrey Park, Jaroslava Plomerova, Petr Jedlicka, Simone Salimbeni, Silvia Pondrelli, Lucia Margheriti, Francesco Pio Lucente, and 
Vadim Levin

 73 MaPPinG uPPer-Mantle aniSOtrOPy Beneath the WeStern uS: tOWard a COuPled SeiSMiC and GeOdynaMiC 
analySiS Of CruSt-Mantle COuPlinG
James Gaherty, Li Zhao, Po Chen, Arthur Lerner-Lam, Joya Tétreault, and Mousumi Roy

 74 radial and aziMuthal aniSOtrOPy in the lithOSPhere and aSthenOSPhere under nOrth aMeriCa frOM lOnG 
PeriOd WaVefOrM inVerSiOn
Barbara Romanowicz and Federica Marone

 75 teStinG the fiVe SiMPleSt uPPer Mantle aniSOtrOPiC VelOCity ParaMeterizatiOnS uSinG teleSeiSMiC S and SkS 
data frOM the BillinGS, MOntana PaSSCal array
Huaiyu Yuan, Ken Dueker, and Derek Schutt

 76 Shear-WaVe SPlittinG in the Great BaSin
John D. West and Matthew J. Fouch

 77 uPPer Mantle SeiSMiC VelOCity StruCture in the Great BaSin
Caroline Beghein, Matthew Fouch, and J. Arthur Snoke

BrinGinG earthSCOPe reSearCh intO the underGraduate ClaSSrOOM
 78 GeOearthSCOPe and related tOPOGraPhiC lidar dataSetS in the ClaSSrOOM: leSSOnS aBOut GeOMOrPhOlOGy, 

diGital eleVatiOn MOdelS, and CyBerinfraStruCture
Ramon Arrowsmith

 79 Site reCOnnaiSSanCe and OutreaCh aCtiVitieS fOr the tranSPOrtaBle array
Perle Dorr, Matt Mercurio, Robert Busby, and John Taber

 80 earthSCOPe enGaGeS aMeriCan indian StakehOlderS in arizOna
Steven Semken, Peterson Zah, Jaynie Parrish, Matthew Fouch, Edward Garnero, Rena Martin, and Donald Lippert

 81 an interaCtiVe MaP tOOl fOr earthSCOPe eduCatiOn and OutreaCh
Michael Hamburger, Marianne Weingroff, Anne Hereford, William Holt, Lou Estey, Chuck Meertens, Susan Eriksson, and Stuart Wier

 82 afriCaarray
Andrew Nyblade, Gerhard Graham, Richard Brazier, and Paul Dirks

 83 SCeC COMMuniCatiOn, eduCatiOn, and OutreaCh PrOGraM
Mark Benthien

 84 data fOr eduCatOrS: BrinGinG GPS and data-riCh aCtiVitieS intO COlleGe and SeCOndary earth SCienCe 
ClaSSrOOMS
Shelley Olds, Andrew Newman, and Susan Eriksson
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 85 the BOStOn COlleGe eduCatiOnal SeiSMOlOGy PrOjeCt: inVitinG StudentS intO the WOrld Of SCienCe reSearCh
Alan Kafka, Anastasia Macherides-Moulis, Leslie Campbell, Barbara Sheffels, Michael Barnett, John Ebel, Dina Smith, and Stephen Swift

 86 uSinG GPS defOrMatiOn data in underGraduate ClaSSeS and reSearCh PrOjeCtS: StOrieS frOM the frOnt lineS
Glen S. Mattioli

 87 uSinG SPaCe GeOdetiC data tO teaCh aBOut teCtOniCS, earthQuakeS, and hazardS
Seth Stein

 88 BrinGinG reSearCh and diSCOVery intO earth SCienCe ClaSSrOOMS With 3d ViSualizatiOn Of GeOPhySiCal data
Ed Garnero and Marvin Simkin

 89 inteGratinG earthSCOPe With reGiOnal GeOlOGy and GeOlOGiC hazardS: leSSOnS learned frOM teaCherS On the 
leadinG edGe
Robert Butler, Bonnie Magura, Charles Ault Jr., Roger Groom, Chris Hedeen, and Jenda Johnson

 90 uSinG iriS inStruMentS in an underGraduate GeOPhySiCS COurSe
Gary Pavlis

 91 iriS underGraduate internShiP PrOGraM and OrientatiOn enterS itS SeCOnd year
Michael Hubenthal and Rick Aster

 92 an OnGOinG PrOjeCt tO tranSlate earthSCOPe eduCatiOn and OutreaCh MaterialS tO SPaniSh
Charley Faria, John DeLaughter, and Carlos Rios

 93 COnSCientizatiOn and MiSCOnCePtiOnS rOleS in natural hazard PreParedneSS: an earthSCOPe PriOrity GOal.
Carlos Rios, John DeLaughter, Shawn Rowe, and Charley Faria

What driVeS the WeStern uS & hOW dOeS it defOrM?
 94 aCCelerated lOadinG rate aCCOMPanieS CluStered earthQuake aCtiVity in the eaStern CalifOrnia Shear zOne

Michael Oskin, Lesley Perg, Eitan Shelef, Michael Strane, Emily Gurney, and Brad Singer

 95 PreliMinary GeOMOrPhiC and StruCtural OBSerVatiOnS alOnG the Central SeGMent Of the GarlOCk fault; Why 
dOeS the GarlOCk defy SliP rate PrediCtiOnS?
Michael Taylor, J. Douglas Walker, Zachary Casey, Eugene Szymanski, Justin Fairchild, Bethia Hall, Jacqueline Grunau, William Scriven, 
and David Lobue

 96 Strain PartitiOninG and fault interaCtiOn in the San andreaS fault Plate BOundary zOne: inSiGhtS frOM 
GeOdynaMiC MOdelinG
Mian Liu, Qingsong Li, and Hui Wang

 97 a 3d earthQuake CyCle MOdel fOr the San franCiSCO Bay area
Kaj Johnson, Junichi Fukuda, and Paul Segall

 98 teCtOniC iMPliCatiOnS Of heat flOW deterMinatiOnS in PBO StrainMeter BOrehOleS
Robert N. Harris, Colin F. Williams, Frederick V. Grubb, and David S. Chapman

 99 teStinG the COnStanCy Of tertiary and Quaternary defOrMatiOn rateS aCrOSS the Sierra neVada frOntal fault 
zOne uSinG Crn GeOChrOnOlOGy and PaleOMaGnetiC data
Dylan H. Rood, Robert C. Finkel, and Douglas W. Burbank

 100 inSar aS a tOOl tO Study COntinental SCale defOrMatiOn
Noel Gourmelen, Mariarosaria Manzo, Francesco Casu, Riccardo Lanari, and Falk Amelung

 101 COntinuOuS GPS VelOCitieS in the interMOuntain-WeSt : neW COnStraintS On the MOtiOn Of the COlOradO Plateau
Corné Kreemer
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 102 GeOtherMS, fluidS and lithOSPheriC StruCture Of the Great BaSin–COlOradO Plateau tranSitiOn zOne, 38.5n 
latitude
Derrick Hasterok, Phillip E. Wannamaker, William Doerner, and David S. Chapman

 103 a MultidiSCiPlinary inVeStiGatiOn Of riO Grande rift defOrMatiOn
Anthony R. Lowry, Anne F. Sheehan, R. Steven Nerem, Monica Guerra, Mousumi Roy, and Amy Luther

 104 PreliMinary COnStraintS On VariatiOnS in CruStal COMPOSitiOn and thiCkneSS aCrOSS the BaSin and ranGe-
COlOradO Plateau tranSitiOn zOne in WeSt-Central arizOna uSinG reCeiVer funCtiOn analySiS Of uSarray data
Lon Abbott and Matt Fouch

 105 Quaternary teCtOniSM in a COlliSiOn zOne, nOrthWeSt WaShinGtOn
Patricia McCrory, Steven Intelmann, Ray Weldon, Stephen Wolf, and William Danforth

 106 COnStraininG SerPentinite PreSenCe Beneath the CaSCadeS.
Alex Nikulin, Vadim Levin, and Jeffrey Park

 107 COnVeCtiVe interaCtiOnS in the Mantle Beneath the PaCifiC nOrthWeSt: the fate Of the juan de fuCa Plate
Richard Allen and Mei Xue

 108 aSthenOSPheriC dynaMiCS Of the PaCifiC nOrthWeStern united StateS
Matthew Fouch

 109 SeiSMiC VelOCity StruCture Of the PaCifiC nOrthWeSt frOM SeiSMiC tOMOGraPhy and fOrWard MOdelinG Of 
relatiVe delay tiMeS
Jeffrey B. Roth, the HLP Seismic Working Group , and Matthew J. Fouch

 110 COnStraininG yellOWStOne MaGMatiC PrOCeSSeS alOnG the eaStern Snake riVer Plain Via aMBient nOiSe and 
teleSeiSMiC rayleiGh WaVe diSPerSiOn inVerSiOn
Josh Stachnik, Ken Dueker, and Derek Schutt

 111 interferOMetriC Sar inVeStiGatiOn Of the SlOW rate Of SurfaCe defOrMatiOn in the eaStern Snake riVer Plain, 
idahO, uSa
Mohamed H. Aly, David W. Rodgers, Glenn D. Thackray, and Christopher D. Kemp

 112 driVinG fOrCeS Of the WeStern nOrth aMeriCan Plate BOundary zOne
Lucy Flesch, William Holt, and John Haines

 113 diSlOCatiOn MOdelS Of interSeiSMiC defOrMatiOn in the WeStern united StateS
Fred Pollitz, Doug Wilson, Patricia McCrory, Jerry Svarc, and Jessica Murray

 114 the Walker lane: hOW COMPlex iS it? GeOdetiC and GeOlOGiC Strain in the WeStern BaSin and ranGe uSinG 
enhanCed BlOCk MOdelinG alGOrithMS
William Hammond, Corné Kreemer, and Geoff Blewitt

 115 kineMatiCS and dynaMiCS Of WeStern u.S. defOrMatiOn
Christine Puskas, Lucy Flesch, and Robert Smith

 116 influenCeS On the tOPOGraPhiC CharaCter Of the WeStern u.S.: SPeCulatiOnS On the rOle Of inherited 
StruCtureS, Plate MOtiOn, and uPPer Mantle PrOPertieS
David Coblentz, Jolante van Wijk, and Karl Karlstrom

 117 VariaBle fault StrenGth and CruStal BlOCk interaCtiOnS in the WeStern united StateS: inSiGhtS frOM dynaMiC 
MOdelinG Of the Sierra neVada BlOCk
Noah Fay and Gene Humphreys

Posters



•
��
•

 118 the uPlift Of the SOuthern Sierra neVada, the iSaBella SeiSMiC anOMaly and death Valley extenSiOn: a SinGle 
GeOdynaMiC PrOCeSS?
Laetitia Le Pourhiet, Michael Gurnis, and Jason Saleeby

 119 rOtatiOnal Mantle flOW Beneath the WeStern uS
George Zandt and Gene Humphreys

 120 htdP 2.9: uPdatinG htdP fOr the 28 SePteMBer 2004, M 6.0 Parkfield, CalifOrnia earthQuake
Christopher Pearson and Richard Snay

 121 COMBinatiOn Of GPS-OBSerVed VertiCal MOtiOn With aBSOlute GraVity ChanGeS COnStrain the tie BetWeen 
referenCe fraMe OriGin and earth Center Of MaSS
Hans-Peter Plag, William C. Hammond, and Corne Kreemer

 122 Calref, a StaBle referenCe fraMe fOr the nOrthern CalifOrnia
Nicolas Houlié and Barbara Romanowicz

BuildinG a COntinent in 4d
 123 earthSCOPe MaGnetOtelluriCS - What next?

Shane Ingate

 124 GeOearthSCOPe: aerial and Satellite iMaGery and GeOChrOnOlOGy
David Phillips, Mike Jackson, and Chuck Meertens

 125 the GeOn lidar WOrkflOW aS a diStriButiOn PathWay fOr fOrthCOMinG GeOearthSCOPe lidar dataSetS
Christopher Crosby, Han Kim, Efrat Frank, Viswanath Nandigm, Ashraf Memon, Chaitan Baru, Ramon Arrowsmith, and Newton Alex

 126 inStantaneOuS SliP rateS frOM GeOlOGy and GeOdeSy
Rick Bennett

 127 earthCheM’S deeP lithOSPhere dataSet: WeB-BaSed aCCeSS tO Mantle xenOlith GeOCheMiStry and PetrOlOGy
Karin Block, Kerstin Lehnert, and Mihai Ducea

 128 interPretatiOn Of SeiSMiC StruCture frOM Mantle xenOlithS: CiMa VOlCaniC field - Walker lane (Ca), San 
CarlOS VOlCaniC field - BaSin and ranGe (az), POtrillO VOlCaniC field - riO Grande rift (nM), and kniPPa Quarry 
- BalCOneS iGneOuS PrOVinCe (tx)
Keith Cardon, Randy Keller, Robert Stern, Urmidola Raye, Elizabeth Anthony, and Minghua Ren

 129 GeO/therMOCrhOnOlOGy Of lOWer CruStal xenOlithS frOM MOntana : iMPliCatiOnS fOr the StruCture and 
eVOlutiOn Of nOrth aMeriCan lithOSPhere
Terrence Blackburn, Samuel Bowring, Frank Dudas, and James Crowley

 130 GeOlOGiCal interPretatiOn Of Multi-diMenSiOnal GeOPhySiCal MOnitOrinG data BaSed On Self-OrGanizinG MaPS
Christian Klose

 131 QuantifyinG reGiOnal VelOCity ratiO in CalifOrnia: uSinG SeiSMiC data tO MaP ShallOW StruCture
Gavin Hayes and Kevin Furlong

 132 PrOCeSSeS Of terrane aCCretiOn and MOdifiCatiOn: the klaMath MOuntainS Of CaSCadia
Kate Miller and Calvin Barnes

 133 inteGratinG COntrOlled-SOurCe and PaSSiVe SeiSMiC dataSetS
Eva-Maria Rumpfhuber, Randy Keller, and Aaron Velasco

 134 reGiOnal GeOPhySiCal analySeS tO PatCh tOGether the PieCeS Of the GeOSWath
Randy Keller, Benjamin Drenth, Mai Ha, Evan Hamilton, Maxwell Okure, Jessica Pardo, Roderick Perez, and Angelo Sipuikinene

Posters



•
��
•

 135 VelOCity StruCture Of the laS VeGaS Valley, neVada
Catherine Snelson, Sandra Saldana, Shelley Zaragoza, and John Karr

 136 earthSCOPe in ‘fly-OVer’ COuntry . . . exPlOrinG the StruCture and GeOlOGiCal eVOlutiOn Of the CruSt and 
lithOSPhere Of the COntinental interiOr
Ernest Hauser

 137 StruCture and eVOlutiOn Of the taGuS aBySSal PlainStruCture and eVOlutiOn Of the taGuS aBySSal Plain
Maria C. Neves, Alexandra Afilhado, and Luís Matias

 138 lithOSPheriC StruCture Of nOrth afriCa and WeStern euraSia
Minoo Kosarian and Charles Ammon

 139 fOCuSSinG earthSCOPe OutSide the uS - a Study Of andean CruStal thiCkneSS
Neil McGlashan and Larry Brown

 140 uBiQuitOuS lOW-VelOCity layer atOP the 410-kM diSCOntinuity in the nOrthern rOCky MOuntainS
John Jasbinsek and Ken Dueker

 141 iMaGinG the layered StruCture Of the earth’S CruSt and Mantle Beneath WeStern uS uSinG COnVerted WaVeS 
frOM uSarray and Other BrOadBand data SetS
Kelly Liu and Stephen Gao

 142 aCCretiOn and CruStal iMBriCatiOn: exaMPleS frOM WyOMinG and BritiSh COluMBia iriS-PaSSCal teleSeiSMiC 
exPeriMentS
Steven Hansen, Jeannette Peck, and Ken Dueker

 143 hiGh reSOlutiOn POtential Of the earthSCOPe flexiBle array: an iMaGe Of COntinental delaMinatiOn in the 
rOManian eaStern CarPathianS
Melvin Fillerup, James Knapp, and Camelia Knapp

the neW Madrid SeiSMiC zOne
 144 neW Madrid: a COld, dyinG fault?

Seth Stein, Andrew Newman, Jason McKenna, and Carol Stein

 145 a fOCuSed drillinG PrOGraM in the neW Madrid SeiSMiC zOne
Jason McKenna, Andrew Newman, Seth Stein, and Carol Stein

 146 the Central united StateS SeiSMiC OBSerVatOry
Zhenming Wang and Edward Woolery

 147 GPS COntriButiOn tO neW Madrid SeiSMiC zOne hazard eStiMatiOn
Robert Smalley

 148 lOCal StreSS COnCentratiOn due tO fault interSeCtiOnS: a POSSiBle CauSe Of intraPlate SeiSMiCity in neW 
Madrid and MiddletOn PlaCe SuMMerVille SeiSMiC zOneS
Abhijit Gangopadhyay and Pradeep Talwani

 149 analySiS Of the reelfOOt MaGnetiC anOMaly and aGe Of the reelfOOt thruSt fault
Ivan Rabak, Charles Langston, and Christine Powell

 150 CluSterinG and SCatterinG Of intraPlate earthQuakeS: PreliMinary reSultS frOM GeOdynaMiC MOdelinG
Qingsong Li and Mian Liu

 151 hiGh reSOlutiOn GrOuP VelOCity MOdel fOr eaStern nOrth aMeriCa BaSed On aMBient nOiSe tOMOGraPhy
Chuntao Liang and Charles Langston

Posters



•
�6
•

Quality COntrOl, data CenterS and neW tOOlS
 152 SuPPOrtinG earthSCOPe faCility SitinG With GiS

Matt Mercurio, Fred Pieper, Bill Schultz, and Jean Miller

 153 the earthSCOPe uSarray array netWOrk faCility (anf): Metadata, netWOrk and data MOnitOrinG, and Quality 
aSSuranCe
Jennifer Eakins, Frank Vernon, Vladik Martynov, Luciana Astiz, Robert Newman, and Trilby Cox

 154 adVanCeS in WeB-BaSed ViSualizatiOn Of the State-Of-health Of earthSCOPe’S tranSPOrtaBle array
Robert Newman, Kent Lindquist, Frank Vernon, Geoff Davis, Jennifer Eakins, and Luciana Astiz

 155 uSarray data and Quality COntrOl at the iriS dMC
Chad Trabant, Mary Templeton, Gillian Sharer, and Peggy Johnson

 156 aSSeSSMent Of StatiOn PerfOrManCe: nOiSe leVelS at BdSn, ta and nC
Robert Uhrhammer, Margaret Hellweg, Barbara Romanowicz, and Peter Lombard

 157 the SPade SearChaBle PrOduCt arChiVe
Linus Kamb, Rob Casey, and Tim Ahern

 158 diVerSe GeOPhySiCal data fOr earthSCOPe-related SCienCe at the nOrthern CalifOrnia earthQuake data Center
Douglas Neuhauser, Mario Aranha, Stephane Zuzlewski, Robert Uhrhammer, Stan Silverman, Fred Klein, Lynn Dietz, and Babara 
Romanowicz

 159 the Plate BOundary OBSerVatOry BOrehOle StrainMeter PrOGraM: data analySiS and PrOduCtS
Kathleen Hodgkinson, Greg Anderson, Mike Hasting, Brent Henderson, Mike Jackson, Wade Johnson, Dave Mencin, and PBO-DMIT Group

 160 tidal CaliBratiOn Of PBO StrainMeterS lOCated in the PaCifiC nOrthWeSt
John Langbein

 161 nOiSe in GPS MeaSureMentS frOM SOuthern CalifOrnia and SOuthern neVada
John Langbein

 162 future deVelOPMentS in the GeOn WOrkflOW-BaSed tOOl fOr lidar PrOCeSSinG and analySiS
Efrat Jaeger-Frank, Christopher J Crosby, J Ramon Arrowsmith, Viswanath Nandigam, Ashraf Memon, Ilkay Altintas, and Chaitan Baru

 163 earth SCienCe COMMunity it reSOurCeS thrOuGh a unified data and analySiS POrtal
Frank Webb, Kedar Sharon, Dong Danan, Newport Brian, Bock Yehuda, Jamason Paul, Chang Reuy-juin, and Fang Peng

 164 SynSeiS: a COMPutatiOnal enVirOnMent fOr SynthetiC SeiSMOGraM SiMulatiOnS
Dogan Seber, Cindy Santini, Choonhan Youn, and Tim Kaiser

neW teChnOlOGy and MethOdS
 165 VertiCal MOtiOn OBSerVed With GPS: What Can We learn aBOut reGiOnal GeOPhySiCal SiGnalS, earth StruCture, 

and rheOlOGy?
Hans-Peter Plag, Corne Kreemer, William C. Hammond, and Geoff Blewitt

 166 Plate BOundary OBSerVatOry analySiS uSinG the aMBizaP GPS PrOCeSSinG alGOrithM
Geoffrey Blewitt

 167 SeiSMiC array PrOCeSSinG With hiGh rate GPS data
James Davis and Robert Smalley

 168 GPS and Plate teCtOniCS: What are We MeaSurinG?
Edwin Apel and Roland Burgmann

Posters



•
��
•

 169 WaVe GradiOMetry fOr earthSCOPe
Charles Langston

 170 inter-reGiOn VariaBility in PerSiStent SCatterer BehaViOr
Rowena Lohman

 171 MitiGatinG SeiSMiC nOiSe CauSed By atMOSPheriC PreSSure ChanGeS With COllOCated, hiGh-reSOlutiOn, 
BrOadBand BarOMeterS
Jerome Paros

 172 SeiSMiC iMaGinG Of SOuthern CalifOrnian CruSt uSinG defOrMaBle-layer tOMOGraPhy and PreStaCk dePth 
MiGratiOn: innOVatiVe aPPliCatiOnS fOr earthSCOPe/uSarray PrOjeCtS
Hua-wei Zhou, Michael Thornton, Li Li, Chris Gantela, and Tom Bjorklund

 173 deCOnVOlutiOn exPeriMentS With uSarray data BrinG deeP earth StruCture intO Greater fOCuS
Ed Garnero, Wolfgang Stefan, Rosemary Renaut, and Thorne Lay

 174 array PrOCeSSinG Of teleSeiSMiC BOdy WaVe PhaSeS reCOrded By the tranSPOrtaBle array
Gary Pavlis and Frank Vernon

 175 MaPPinG the PV-PPV BOundary Beneath Central aMeriCa
Daoyuan Sun and Don Helmberger

 176 iMMerSiVe Virtual reality fOr interaCtiOn and ViSualizatiOn Of 3d GeOPhySiCal data
Louise Kellogg, Magali Billen, Eric Cowgill, Bernd Hamann, Oliver Kreylos, Margarete Jadamec, and Gerald Bawden

 177 air-Gun aS an OnShOre SeiSMiC SOurCe?
Baoshan Wang, Huawei Zhou, Hongkui Ge, and Yong Chen

 178 a MOOred GeOdetiC SeaflOOr MOnitOrinG SySteM (GeOCe)
Kevin Brown, David Chadwell, Uwe Send, and Mike Tryon

infraStruCture
 179 Site reCOnnaiSSanCe fOr the earthSCOPe/uSarray tranSPOrtaBle SeiSMiC array: GeOGraPhiC infOrMatiOn 

SCienCeS & COMMunity PartiCiPatiOn in OreGOn and WaShinGtOn StateS
Carlos Rios, Matt Mercurio, Maxwell Ruckdeschel, Robert Busby, Anne Trehu, Mark Meyers, Paul Anderson, Jan Baur, Mark Bernard, 
Brian Anderson, Monika Moore, Susan Potter, Barbara Zennaro, Shanon Helbock, Don Lippert

 180 the flexiBle array COMPOnent Of uSarray; inStruMentS fOr fOCuSed StudieS
Marcos Alvarez, Jim Fowler, Eliana Arias, and Noel Barstow

 181 naSa COntriButiOn tO the earthSCOPe PrOjeCt
Victoria Andreatta, Dave Stowers, Oivind Ruud, and Steve Fisher

 182 the Plate BOundary OBSerVatOry: data ManaGeMent PrOGreSS and hiGhliGhtS
Greg Anderson, PBO Data Management Team , Mike Jackson, and Chuck Meertens

 183 PBO faCility COnStruCtiOn: GPS netWOrk StatuS
Karl Feaux, Mike Jackson, Dave Mencin, Ben Pauk, Katrin Hafner, Brian Coyle, Chris Walls, and Barrett Friesen

 184 land uSe PerMittinG Of the Plate BOundary OBSerVatOry COMPOnent Of the earthSCOPe PrOjeCt
Kyle Bohnenstiehl, Chelsea Jarvis, and Keegan Fengler

 185 alMOSt there: StatuS Of the SOuthern CalifOrnia reGiOn Of the Plate BOundary OBSerVatOry
Christian Walls, Edward Arnitz, Shawn Lawrence, Scott Bick, Ryan Bierma, Karl Feaux, and Mike Jackson

Posters



•
�8
•

Posters

 186 GPS inStallatiOn PrOGreSS in the nOrthern CalifOrnia reGiOn Of the Plate BOundary OBSerVatOry
Brian Coyle, Andre Basset, Todd Williams, Doerte Mann, Adam Woolace, and Karl Feaux

 187 uPdate On Plate BOundary OBSerVatOry GPS inStallatiOnS in the PaCfiC nOrthWeSt
Katrin Hafner, Ken Austin, Sarah Doelger, Keegan Fengler, and Karl Feaux

 188 PBO faCility COnStruCtiOn: BaSin and ranGe and rOCky MOuntain reGiOnS StatuS
Barrett Friesen, Fred Jenkins, David Kasmer, and Karl Feaux

 189 the PBO BOrehOle StrainMeter/SeiSMiC netWOrk
Michael Hasting, David Mencin, Wade Johnson, and Tim Dittmann

 190 lOnG-BaSe StrainMeterS in the PBO: early reSultS
Frank Wyatt and Duncan Agnew



•
�9
•

Field Trip Guide

SAN ANDREAS AND CALAVERAS FAULTS FIELD TRIP

MARCH ��, �00�
Field trip leaders: David P. Schwartz, Ingrid A. Johanson, Heidi D. Stenner, Tom Fumal • US Geological Survey, Menlo Park

The San Francisco Bay region is an amazing natural laboratory for studying deformation associated with a major 
strike-slip plate boundary. Deformation across the Pacific-North American plate boundary in the greater San Francisco 
Bay region is accommodated primarily by slip on a series of right lateral strike-slip faults that includes the San Grego-
rio, San Andreas, Hayward, Rodgers Creek, Calaveras, Greenville, and Concord-Green Valley (Figure 1). The Bay Area 
has the highest density of active faults per km2 of any urban center in the United States, and the Working Group on 
California Earthquake Probabilities (WGCEP, 2003) has estimated a 62% likelihood of one or more M ≥ 6.7 earthquakes 
on this fault system in the urban corridor between 2002 and 2031. The rate of slip across the plate boundary appears 
to be relatively constant at different time scales: GPS rates of 39.8 ± 1.2 mm/yr (Prescott et al., 2001) and 37.9 ± 
0.6 mm/yr (d’Alessio et al., 2005); geologic slip rates on faults of 40 ± 5 mm/yr for hundreds to several thousands of 
years (WGCEP, 2003); and a long term (5 my) rate of 41± 1.0 mm/yr from global plate motion models (DeMets and Dix-
on, 1999). In contrast, regional convergence across the boundary is negligible. However, changes in strike along faults 

ROAD LOG
Leave Portola Plaza hotel.

1.0  miles Merger onto CA-1 North.

13.4 miles Merge onto CA-156 E via Exit 414B toward Castroville/US-101/San Jose.

6.4 miles Merge onto US-101 N/CA-156 E toward Hollister/San Francisco.

8.8 miles Merge onto CA-156 E toward San Juan Bautista/Hollister.

2.2 miles Turn left onto Monterey St and enter San Juan Bautista.

   The Mission San Juan, which you can see to the right, was founded on June 24, 1797 by Father 
Fermin de Lausen. It sits on the crest of a northeast-facing scarp of the San Andreas fault. The 
Mission is the 15th of the 21 California missions. Construction of the main church was started in 
1803 and, despite damage from several earthquakes, it has been in continuous use since July 1, 
1812. In addition, the Mission played key role in the conclusion of Alfred Hitchcock’s 1958 film classic 
Vertigo that starred Jimmy Stewart and Kim Novack. 

0.0 miles Turn left on First Street.

0.6 miles STOP 1. San Andreas Fault, Nyland Ranch 

1.3 miles Backtrack through San Juan Bautista and make right onto CA-156.

8.3 miles Turn left onto CA-25/Bolsa Rd.

3.7 miles Turn right onto Shore Road.

1.2 miles Turn right onto Frazier Lake Road (hard packed dirt ranch road).

1.0 miles STOP 2. Calaveras Fault, Costa Ranch paleoseismic site. 
From here we will walk a short distance to the Calaveras fault.

2.2 miles Backtrack and make left onto CA-25/Bolsa Rd.

6.9 miles Right onto 3rd St.

<0.1 miles Right onto West St., which becomes Virginia St.

0.1 miles Right on Locust St.

<0.1 miles STOP 3. Calaveras Fault, Surface Creep in Hollister. Locust St. and Central Ave. 
From here walk southeast along the Calaveras fault to Dunne Park (approximately 500m). 
Buses will be waiting with lunch.

39.9 miles Return to Monterey.
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have produced zones of transpres-
sion with associated active thrust 
faulting (often blind) and uplift. The 
most recent and prominent example 
of this is the 1989 Loma Prieta 
earthquake. This event occurred 
on a blind reverse-oblique slip fault 
beneath the Santa Cruz Mountains, 
which is located within a restrain-
ing bend on the San Andreas fault. 
Another major blind thrust occurs 
beneath the region’s second highest 
peak, Mt. Diablo (3849 ft/1173 m), 
located in a restraining step between 
the Greenville and Concord-Green 
Valley faults (Figure 1). 

In addition to locked sections 
of faults that fail coseismically to 
produce large earthquakes, the 
Bay Area is also home to the larg-
est concentration of creeping faults 
known worldwide. These include 

Field Trip Guide

Figure 2. Geologic map of the San Andreas and Calaveras fault zones in the vicinity of San Juan Bautista and Hollister (Wagner et al., 2002). Field stops are 
shown: 1) San Andreas fault, Nyland ranch; 2) Calaveras fault, Costa ranch; 3) Calaveras fault, Hollister

Figure 1. Major 
faults within the 
Pacific-North Ameri-
can plate bound-
ary in the greater 
San Francisco Bay 
region. Locations 
of 1868 Hayward 
and 1989 Loma 
Prieta ruptures are 
shown in yellow; 
the entire length of 
the northern San 
Andreas fault (470 
km) ruptured in 
1906 (from WGCEP, 
2003).
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the Hayward, central and southern segments of the 
Calaveras, the Concord-Green Valley, the Maacama, 
the Sargent, as well as the southernmost part of the 
1906 San Andreas rupture. The ratio of creep rate 
to the longer-term geologic slip rate can vary from ap-
proximately 50 percent (Hayward fault) to essentially 
100 percent (central and southern Calaveras fault). 
An important question is: to what degree and how 
does creep affect the occurrence of large earth-
quakes on faults?

The Earthscope field trip has three stops where 
we will look at the San Andreas and Calaveras faults 
(Figure 2). These are in the vicinity of San Juan 
Bautista and Hollister, where the two faults accom-
modate about 80 percent of Pacific-North American 
plate boundary slip. At the latitude of San Juan 
Bautista the San Andreas and Calaveras faults are 
11 km apart. South of Hollister the two faults con-
verge; the Calaveras is re-named the Paicines fault 
and with the separation distance between the two 
is on approximately 3 km at the surface. The crust 
between the two faults in the region of convergence 
is complexly deforming, with seismicity distributed 
on active structures at depth that are not clearly 
recognizable at the surface (Figure 3). Other notable 
fault intersections/splays in the Bay Area associated 
with significant partitioning of slip and changes in 
slip rate are the Calaveras/Hayward and San An-
dreas/San Gregorio (Figure 1). The field trip provides 
the opportunity to discuss how GPS, InSAR, creep 
measurements, historical seismicity, and paleoseis-
mology are being used to improve our understanding 
of the behavior of these major active faults.

STOP 1. San Andreas fault, Nyland Ranch 
(Schwartz, Johanson, Fumal)
~Use extreme caUtion in crossing the road!~

At this location the San Andreas fault is geomorphi-
cally expressed as a subtle, linear trough located on 
the west side of First Street/Old San Juan Highway. It 
crosses beneath an asphalt ranch road, which is cracked 
and right laterally offset by creep across the main trace, 
as are the fences on both sides. Note the narrow zone of 
deformation with most of the slip at the main fault trace 
and a small percentage of slip occurring as warping that 
extends only a few meters from the main trace. This nar-
row zone of deformation is typical of the surface expres-
sion of strike-slip ruptures, whether the offset is one 
meter or nine meters. Creep at this site is currently being 
monitored with a nail array by UC Santa Barbara. 

In 1906 the fault produced surface rupture here, likely 
in the form of a mole-track; the amount of 1906 slip is not 
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Figure 3. Seismicity map and cross section showing double-difference relocated 
earthquakes from 1984-2000 in the San Juan Bautista (SJB)-Hollister (H) 
area (from Simpson et al., 2004). The vertical cross-section at top is centered 
on –155 (on map). Earthquakes plotted in black fall within +/-1.25 km of the 
vertical section. Earthquakes plotted in blue fall within +/-2.5 km of the vertical 
section. Red/green lines on the maps and red/green dots at the top of profile 
plots are faults: SA is San Andreas, C is Calaveras, and QS is Quien Sabe.

Mr Nyland reports that he has had trouble with 
pipe breakage at the fault at various times in the 
past. When asked where the 1906 earthquake fault 
breakage was located, he pointed at the current 
zone of slippage and said “I was eleven years old 
and living here at the time of the 1906 earthquake 
and remember a mound of dirt along the fault right 
where the road is now cracking. The mound of dirt 
occurred within a broad trough that was about 1m 
deep and was later filled to level the ground. The 
mound also crossed the main road to the south. I 
helped my father dig away the mound formed in the 
earthquake so that people could use the main road 
into San Juan Bautista again”.
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known, although 3.5 m of offset occurred 15 km to 
the north (see below). Arthur Nyland, the original 
owner of the ranch, was interviewed by R. Nason 
(1971): 

Nyland ranch is on the San Juan Bautista (SJB) 
segment of the San Andreas fault, which exhibits 
complex behavior with heterogeneous slip pat-
terns in both time and space. This section of the 
fault forms the transition zone between the creep-
ing section of the San Andreas to the south and 
the locked Santa Cruz Mountains segment to the 
north. It has been recently characterized by Johan-
son and Burgmann (2005) using a joint inversion 
of InSAR and GPS data (Figure 4 and Figure 5). 
The SJB segment experiences a variety of transient 
phenomena including shallow creep events and 
deeper slow earthquakes (Figure 6), and moderate 
sized (~M5) earthquakes. Creep events are shal-
low slip events (<500 m), perhaps occurring when 
sediments reach a yield point after loading from 
steady creep below (Wesson, 1988). At San Juan 
Bautista they are generally observable on only one 
instrument as they involve slip on a small fault area 
(Gladwin, 1994). Slow earthquakes include larger 
and deeper fault areas than creep events and are 
observable on more than one instrument. Four 
such events have occurred (in 1992, 1996, 1998, 
and 2004) since strain- and creep-meter monitoring 
began, ranging in equivalent magnitude from 4.9 to 
5.1 and with a time-span of about one week (Linde 
et al., 1996, Gwyther, 2000, Bilham, 2004). The 

largest earthquake on this segment 
since a M5.5 event in 1961, was 
the 1998 Mw 5.1 San Juan Bau-
tista earthquake (Uhrhammer et al., 
1999). This event was immediately 
followed by a slow earthquake with 
comparable magnitude (Mw 5.0). Not 
only are slip rates on this segment 
highly time-dependent, but the secu-
lar component is heterogeneously 
distributed in space (Figure 5). Su-
perimposed on a general decrease 
in creep rate from south to north are 
two low-slip/locked asperities (red 
dashed lines in figure 5). These low 
slip asperities exhibit a slip deficit 
that could produce an M6.3 – 6.7 
earthquake once a century (Johan-
son and Burgmann, 2005).

Figure 5: Results of inversion for interseismic creep on the San Juan Bautista segment from interferogram 
stack on Figure 4 and continuous and campaign GPS (modified from Johanson and Burgmann, 2005).  The 
model resolves two locked/low-creep asperities (outlined in dashed red lines).  Slow earthquakes in 1996 
and 1998 appear to have been located near the edges of the strong asperities (Gwyther et al., 2000).  
Also plotted is double-difference relocated seismicity (grey circles) and the 1994 Chittenden earthquake 
sequence.  Creep rates measured by creepmeters are shown for comparison and colored with the same 
scale as the slip model.  Stars mark the approximate locations of historical earthquakes. MC-AF is the Mill 
Canyon-Arano Flat paleoseismic site.
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Figure 4: Stack of nine interferograms spanning the period 1995-2001 
(Johanson and Burgmann, 2005).  Main figure is a close-up of the Hollister/
San Juan Bautista area; inset figure is the complete satellite frame extend-
ing from the Santa Clara Valley in the northwest to the creeping section in 
the southeast.  Colors indicate the change in distance between the ground 
and the satellite in the satellite’s look direction (23º off vertical).  The broad 
deformation pattern associated with strain accumulation on the San Andreas 
Fault (SAF) system is visible as the frame-wide progression from blue to yellow 
colors.  Uplift due to groundwater recharge is apparent in the Santa Clara 
Valley, near Hollister, and near Watsonville (white circles).  Surface creep along 
the SAF is indicated by the sharp contrast in color from blue to green at the 
surface trace.
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The Mill Canyon-Arano Flat Paleoseismic Site
Fifteen kilometers to the north of STOP 1, USGS 

geologists under the guidance of Tom Fumal have 
developed two paleoseismic sites about 0.6 km apart 
on the San Andreas fault at Mill Canyon and Arano 
flat (Figure 5). These sites are on the Kelly-Thompson 
ranch, which has been in the same family since 1851 
and has been preserved in a near pristine condition. 
The fault is geomorphically very well expressed along 
this reach. The combination of rapid deposition and 
abundant datable organic material has resulted in the 
first high-resolution chronology of large earthquakes on 
the Santa Cruz Mountains segment of the fault.

At Mill Canyon the most recent ground rupturing 
event, the 1906 San Francisco earthquake, is well-ex-
pressed as a series of in-filled fissures and small scarps. 
Evidence was found for three additional ground-rupturing 
earthquakes since about A.D. 1500 (Figure 7). Of particu-
lar interest at this site is the dating of the penultimate 
earthquake and its relation to the Bay Area earthquake 
of 1838. The 1838 event is generally considered to have 
occurred on the San Andreas fault. While this is a reason-
able interpretation from the limited historical information 
there is uncertainty regarding its location and magnitude; 
and, at present, no direct geologic evidence of this event 
has been observed. Bakun (1999), based on estimated 
intensities from damage reports, calculated the magni-
tude as M6.8 ± 0.4 and suggested the Peninsula San 
Andreas as the most likely source. Several investigators 
(Tuttle and Sykes, 1992; Toppozada and Borchardt, 1998) 
have speculated that the 1838 earthquake ruptured both 
the Peninsula and Santa Cruz Mountains segments of the 
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Figure 6: Relationship of creep events as observable from creepmeter 
records (top) to slow earthquakes as observable in strainmeter records 
(bottom, from http://www.gtsmtechnologies.com/index_files/nehrp.
htm).  Creep events, being shallow phenomena, affect only the near-
fault creepmeter.  However, slow earthquakes, which involve slip on 
a larger fault area, are discernable on strainmeters that are located 
off-fault.

Figure 7. Photomosaic of the northwest wall of trench 6 at Mill Canyon (Fumal, in preparation). Faulting during the 1906 earthquake occurred along a single 
trace in this exposure producing a small scarp and accompanying small fissure.  An earthquake about A.D. 1650-1730 occurred when the organic soil overly-
ing gravelly unit 8 was at the ground surface, producing a small scarp and accompanying colluvial wedge consisting of fragment of unit 8 in an organic-rich 
matrix. This wedge is overlain by sand and gravel of unit 5, which was subsequently faulted about A.D. 1700-1770, producing a deep, gravel-filled fissure. 
Evidence for a fourth earthquake is not visible in this exposure but appears as a fissure filled with unit 8 gravel on the southeast wall of trench 6.
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San Andreas fault, producing an earthquake of M 7.3-7.5 with 90-130 km of surface rupture. Radiocarbon ages of detrital 
charcoal at Mill Canyon suggest an age of the penultimate earthquake of A.D. 1700-1776, however. Additional support for 
this age comes from a 1.5-meter-deep fissure that formed during this earthquake. It was sampled for Erodium, a non-native 
pollen that first appeared in the San Francisco Bay area about 1770 and was ubiquitous in the region by 1800. Erodium pol-
len would have been present at this site in 1838 and should be found in the fill of any fissure formed during an earthquake 
of that vintage. The presence or absence of this pollen in critical deposits is presently playing an important role in dating Bay 
Area paleoearthquakes that occurred between the early 1700s and early-middle 1800s, a time period in which radiocarbon 
gives multiple ages. Along with observations 15 km further north at Grizzly Flat (Schwartz and others, 1998), the Mill Canyon 
results indicate that if the 1838 event was on the San Andreas, it did not extend into Santa Cruz mountains. 

At Arano Flat, faulting is expressed as a 1 to 2-m-wide zone that deforms alluvial fan deposits overlying well-bedded 
overbank deposits The trenches at this location contained evidence for at least nine surface-faulting earthquakes since 
about A.D. 1000. Evidence for ground-rupturing events includes in-filled fissures, folding with growth strata, and multiple 
upward terminations of fault traces. Earthquake ages were constrained using an OxCal chronological model incorporating 
AMS (accelerator mass spectrometer) radiocarbon ages of 113 samples of detrital charcoal from 19 layers and strati-
graphic ordering. The mean recurrence interval is about 105 years, while individual intervals range from about 10-310 
years. One of the key questions that affects the understanding of fault behavior, hazard analysis, ground motion estimates, 
and insurance rates is whether the short recurrence times observed here represent only large events on the Santa Cruz 
Mountains segment of the fault (including multiple segment ruptures such as 1906) or whether the site is also recording 

overlapping ruptures from the San 
Juan Bautista segment. 

Arano Flat also provides one of the 
few observations of 1906 slip along the 
southern section of the 1906 rupture. A 
small tributary channel of Arano Creek 
flowed across the alluvial flat during 
the 19th century, crossed the fault, and 
re-joined the main stream. The upper 
part of the fill in this channel contains 
abundant artifacts, mostly fragments 
of glass and ceramics associated with 
a small house that was located about 
700 m southeast of the trench site 
during the turn of the century. These 
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Figure 9. Topographic map of the Costa Ranch site. Trenches are numbered 1-6, arrows point at main 
fault where a down-to-the-east scarp is formed. Contour interval is 15 cm (Stenner, in preparation).

Figure 8. Photomosaic plan view of the floor of an excavation exposing a small channel offset across the San Andreas fault (Fumal, in preparation). The 1906 
fault traces are in red. Three piercing points were measured: 1) the northwest margin of the channel cut into older fluvial sediments (blue), 2) the northwest 
edge of the upper layer of sand and gravel in the channel fill (yellow), and the southeast edge of a lower cobble gravel in the thalweg of the channel (green). 
Offsets range from 3.2 to 3.5 The upper sand and gravel layer contained abundant artifacts including bottles made only between 1887 and 1890.  
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artifacts include intact bottles made only from 
1887-1890. Progressive excavation of this 
channel exposed it across the fault (Figure 8). 
The channel is offset 3.2- 3.5 m. Given that 
that there is no evidence either here or at Mill 
Canyon of the 1890 M 6.3 earthquake (Bakun, 
1999), which produced surface rupture on the 
San Andreas fault southeast of Pajaro Gap, 
this entire amount of slip likely occurred during 
the 1906 earthquake. This slip value is high 
compared to the geodetic estimate of 2.3-3.1 
m for slip at depth (Thatcher et al., 1997) or 
the geologic estimate of 1.7-1.8 m of surface 
slip at Wright’s tunnel (Prentice and Ponti, 
1997), about 33 km northwest of Arano Flat.

STOP 2. Calaveras Fault, Costa 
Ranch Paleoseismic Site (Stenner)

The Calaveras fault splays from the San Andreas (or joins it, depending on your point of view) south of Hollister and 
extends 125 km north to Danville in the San Ramon Valley. It is one of the most active and complex faults in the Bay 
Area. The northern 40 km (referred to as the Northern Calaveras fault) has little to no creep, is essentially devoid of mi-
croearthquakes, and is considered capable of producing M 6.8-6.9 earthquakes (WGCEP, 2003). In contrast, the central/
southern Calaveras fault is characterized by abundant microearthquake activity that likely reflects the high rate of creep. 
The average creep rate from 1968 to 1999 was 16.3 mm/yr (Galehouse and Lienkaemper, 2003); the average geologic 
slip rate is 14 ± 5 mm/yr for the past 4000 years (Kelson et al., 2001). Within the uncertainty of the geologic data, the 
long-term slip rate on the central Calaveras is consistent with the short-term slip rate derived from aseismic slip data 
and geodetic modeling. Historically, the central Calaveras fault has been the source of moderate magnitude earthquakes 
(1949 Gilroy, M 5.2; Coyote lake, M 5.9; 1984 Morgan Hill, M 6.2; 1988 Alum Rock, M 5.1). A similar sequence of 
comparably sized earthquakes occurred between 1897 and 1911. Based on the historical seismic record and the agree-
ment between geodetic/creep rates and geologic slip rates, the WGCEP (2003) concluded that there is little or no strain 
accumulation that would result in a large earthquake along this section of the fault. However, evidence from trenches at 
San Ysidro Creek on the central Calaveras can be interpreted as support for ≥ 2m-displacement surface rupturing earth-
quakes, with three events in the past four thousand years (Kelson et al., 2001). 

At the Costa Ranch site we will walk a 300m-long section of the Calaveras fault that exhibits classical strike-slip 
geomorphology characterized by fault scarps and sag ponds (Figure 9). A fundamental question is whether these sur-
face features can be formed by creep alone, or also require coseismic surface rupture during large earthquakes. From 
1971-79, a creepmeter at this location recorded 15 mm/yr of creep, and another creepmeter at Shore Road, less than 
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Figure 10. View to the north of Trench 5 across Calaveras fault sag pond at Costa Ranch. Red 
dashed lines are surface traces of faults exposed in the trench. Photo by H. Stenner. 

Figure 11. Log of south wall of Trench 6 at Costa Ranch on the Calaveras fault showing structure and stratigraphy of the northern sag pond. The sag is 
bounded on both eastern and western sides by obliquely slipping faults that allow the section between to subside. The main fault zone, which accommodates 
both normal and lateral slip, is located immediately east of the pond’s middle. The position of this trace suggests that a majority of slip occurs through the 
extensional sag pond area on at least one major Reidel shear, possibly acting as a linking structure as the overall fault geometry bends to the right. Minor 
faulting occurs throughout the sag pond, about 6 meters wide, but the main shear zone is ~1 m across. The faults exposed in the trench either reach the 
surface or, as within the fairly massive sag pond clay, are difficult to trace upward (Stenner, in preparation).
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2 km to the north, recorded 6.5-12 mm/yr, depending on the averaging technique (Schulz and others, 1979; Schulz 
and others, 1982). The fault trace makes a 25-30 m right step at the southern end of the site, and at the north end 
of the site it bends to the east, producing sag ponds in the resulting extensional zones at both locations (Figure 9). In 
total six trenches were excavated at the Costa Ranch (unfortunately none is presently open). Trenches 1 and 2 crossed 
the large step-over; Trenches 3-6 crossed the fault scarp and sag pond to the north (Figures 10 and 11). 

Trenches 1 and 2 exposed 1 to 2.5 m of overbank sediments (silt, sand, and clay) on which a moderately to very 
heavily bioturbated organic horizon has developed. No evidence for distinct colluvial wedge packages or fissures (both 
of which are indicators of instantaneous surface rupture that would be associated with large earthquakes) , or consis-
tent upward fault terminations were observed. Most of the faults were traced to the surface because of continuous 
creep, and some strands were obscured in the bioturbated soil horizon. Trenches 3 and 4 exposed stratigraphy similar 
to that in Trenches 1 and 2: fluvially deposited silt, sand, and clay overlain by an organic horizon.Three radiocarbon 
dates within the upper fluvial sediments yielded a range of 1800–2700 years BP. In Trenches 3 and 4 some faults 
extend to the surface as obviously creeping traces, and others are likely creeping but have not experienced sufficient 
creep to demarcate their location through the young, bioturbated upper soil horizon. All deformation observed in Trench-
es 3 and 4 can be explained solely by creep processes, but coseismic rupture is not completely excluded.

Trench 5 and Trench 6 were excavated across the northern sag pond (Figure 9). A photograph of the north wall of 
Trench 5 and a log of the south wall of Trench 6 are shown on Figures 10 and 11, respectively. Both trenches exposed 
the youngest stratigraphy at Costa Ranch, with more than a meter of accumulated sag pond sediment carbon-dated 
at younger than 1000 yrBP. Two dated shells suggest an even younger deposit of 300 yrBP (Trench 5). The sag pond 
strata, observed in both Trenches 5 and 6, are progressively warped down into the sag and thicken towards the center. 
The uppermost unit, likely historical, also thickens into the center of the sag, and is faulted (vertical component ~1 cm) 
by at least two creeping traces. The base of the sag pond was not exposed in either trench. The total vertical compo-
nent of slip is therefore more than 2 meters. Using an estimated range in age for the oldest sag pond sediment of 
1000-2000 yBP, a minimum vertical slip rate would be 1-2 mm/yr. There is no geologic basis for independently estimat-
ing the horizontal slip rate at this location.

In summary, no evidence for coseismic sur-
face rupture of significant size has been found 
on the 11 trench walls exposing the southern 
Calaveras fault in late Holocene sediment at 
Costa Ranch. Fissures fills or consistent upward 
terminations were not observed in any of the 
trenches. Creep and micro-to-moderate magni-
tude seismicity may accommodate all of the fault 
slip, resulting in a low probability of future large 
earthquakes rupturing the central and southern 
parts of the fault. The lack of evidence cannot 
preclude the possibility, however, that the fault 
has ruptured in a large earthquake. With the high 
creep rate for this section of the fault evidence 
for large, coseismic surface rupture may have 
been overprinted and modified by creep. Large 
coseismic rupture may also have occurred at 
depth and did not reach the surface, or a rupture 
may have been severely attenuated toward the 
surface because of creep. 

STOP 3. Calaveras Fault, Dunne Park 
Area, Hollister (Stenner, Schwartz)

In contrast to Stop 2, where we observed the 
long-term geologic effects of creep in unconsoli-
dated deposits, we can see the effect of creep 
on manmade structures including roads, curbs, 
concrete retaining walls, and houses. Surface 
creep and its effects can be observed in urban-
ized areas along other Bay Area faults including 
the Hayward (especially in Fremont, Hayward, 
and Berkeley), Concord-Green Valley (in Concord), 
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and Maacama (great creep in Willits). However, the Hollister creep features are the best developed because of the 
high creep rate of 12-14 mm/yr at this location (Lisowski et al., 1991). Hollister experienced significant damage from 
the 1906 and 1989 earthquakes, as well as minor damage from the 1979 Coyote Lake (M 5.6) and 1984 Morgan Hill 
(M6.2) earthquakes on the Calaveras fault. Along with Parkfield, Hollister bills itself as the “earthquake capital”.

We’ll walk from the intersection of Locust St. and Central Ave. (Figure 11, Stop 3A) six blocks southeast to Dunne 
Park (Stop 3B). The west-facing break in slope extending across the grassy section of the park is the scarp of the 
Calaveras fault. Weather permitting we’ll eat lunch on the fault trace, and maybe experience a small event or two for 
dessert, before returning to Monterey. 
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