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EarthScope - #1 Most Epic Project! 



What is EarthScope? 

2001 

Today 

Facility development and 
improvement are a big part  
of EarthScope 

EarthScope’s vision is to use North 
America as a natural laboratory 
to gain fundamental insight into 
how Earth operates. 

Snowbird, 2001 

Snowbird, 2009 



Community Driven Science in 
EarthScope 

Science Questions outlined through a 
number of workshops culminating in 

new science plan 
 

1. Imaging the Crust and Lithosphere 
beneath North America 

2. Examine Active Deformation of the North 
American Continent 

3. Continental Evolution through Time 
4. Deep Earth Structure and Dynamics 
5. Earthquakes, Faults and Rheology of the 

Lithosphere 
6. Magma and Volatiles in the Crust and 

Mantle 
7. Topography and Tectonics 
8. EarthScope and the Hydrosphere, 

Cryosphere and Atmosphere 

Williams, Fisher, Freymueller, Tikoff, and Trehu  
 



Current USArray Status 



TA coming to ENAM soon… 



How to talk EarthScope (US Array) 

• TA – Transportable Array 
– These are the seismometers that move in a swath 

across the US (except Hawaii) 
Note to geologists: The 70 km spacing of the TA will not 

allow resolution of crustal features, save Moho depth 
 

• FA – Flexible Array 
– These are the ~400 broadband and intermediate 

seismometers (passive) and ~1700 Texans (active).  
The FA broadband seismometers are chronically 
overbooked (booked ~2 years in advance).  The Texans 
sit idly some of the time. 
 



Previous EarthScope workshops worth 
knowing about 

• 2007: EarthScope/Margins workshop prior to 
2007 Biannual EarthScope meeting in 
Monterey.  Focused on areas of areas of 
mutual interest to the two programs.  This 
resulted in joint EarthScope/Margins funding 
for a Salton Trough project (SSIP). 

• 2010: Cascadia Initiative in Portland (Joint 
EarthScope/Margins funding for facility) 

• 2004: Appalachian Geology 
 

 



http://www.earthscope.org/es_d
oc/workshops/WS-
communityvision.pdf 

I. Tectonics and magmatism during 
assembly of a late Middle Proterozoic 
supercontinent controlled timing, 
geometry and nature of the following 
subsequent cycle of supercontinent 
breakup and reassembly in 
eastern North America.  
 
II. Lateral transitions in the structure 
and composition of mantle lithosphere 
from craton to margin (Archean 
craton through Mesozoic rifted margin) 
reflect fundamental changes in the 
geochemical and geophysical 
evolution of the earth. 
 
III. Deep subcontinental flow under the 
eastern U.S., driven by the descending 
Farallon plate, influences 
modern tectonics in the eastern U.S. 
 
V. Landscape Evolution of Eastern North 
America 
 





 



Continental Structure, Deformation, & 
Evolution (Hibbard et al.) 

• What is the response of the subcrustal lithosphere to 
the youngest events: Alleghanian shorteing (continent-
continent collision) & Mesozoic extension? 

• Do remnants of older lithospheric scale events (e.g., 
suturing Carolinia) yet lurk in the lower crust to mantle 
(e.g., NY-AL lineament, Paleozoic delamination/slab 
breakoff events) 

• Upper crustal geology records simple progressive 
outward growth of the continent – is there any record 
of this growth pattern in the lower crust and/or 
mantle?  If not, what pattern of growth is recorded 
there? 



Crustal strain and 
deformation(Hibbard et al.) 

What is the rheological persistence of Iapetan 
ridge-transform geometry and interaction of 
oceanic fractures with the continent.  If the 
Moho and mantle are rejuvenated in the late 
Paleozoic-Mesozoic, does the crust preserve 
memory of this ridge-transform template? 

Important point of all EarthScope activity: It is often 
best at seeing large-scale patterns! 



Approximate position and extent of funded EarthScope experiments 



What has gotten funded for FA 
projects? 

• Small groups (typically 2-3 seismology PIs, 
typically 4-5 for integrated projects) 

• Most groups contain a passive source 
seismologist.  Some contain only passive 
source seismologists. A few contain active 
source seismologist (SSIP, Bighorn, IDOR). 

• There are multiple examples of 2-3 
geophysicists and 2-3 geologists doing 
integrated science.  







Character of Laramide faulting in the crystalline core  
of the Bighorn arch 

Christine Siddoway  //    Colorado College 

Different predictions of Moho: 
Testable with seismology 

Presenter
Presentation Notes
Aims of structural research in Archean core of arch:How did the crystalline basement, which lacks layer anisotropies,  deform into the shape of the arch and acquirestructural relief on the basement nonconformity?



SESAME: Imaging the 
lithospheric suture between 

Laurentia and Gondwana and 
subsequent rifting processes 

 
• Funded by NSF/EarthScope 
• 85 BB USArray/FA seismometers 
• PIs:  

• Karen Fischer, Brown University 
• Rob Hawman, Univ. of Georgia 
• Lara Wagner, UNC, Chapel Hill 
• Don Forsyth, Brown University 

• Stations deployed 2010-2012 
• In field until 2014 to coincide with TA 
• Will image crust and mantle structure 
 

suture 

Presenter
Presentation Notes
SESAME: Southeastern Suture of the Appalachian Margin ExperimentSESAME stations appear as blue, grey and black dots.The magenta lines show the location of southward dipping crustal reflectors (from COCORP reflection lines) that have been interpreted as the location of the lithospheric suture in the crust.



What happens after 2015? 



Alaska! 

But, as it turns out, the Alaska array will not use all of the USArray 
Transportable Array, which leads many people to think many 
things about what to do with, say, a bunch of extra broadband 
seismometers… 



Plate Boundary Observatory (PBO) 

1100 permanent Global Positioning System (GPS) stations, 78 Borehole 
Seismometers, 74 Borehole Strainmeters (BSM), 26 Tiltmeters and 6 Laser 
Strainmeters (LSM) are currently deployed in the integrated PBO network and are 
collecting data on a real-time to near-real-time basis.  



Passive-Aggressive Margin 
Observatory (PAMO) 



http://www.earthscope.org/es_d
oc/workshops/WS-
communityvision.pdf 

IV. Spatial Variations in Lithospheric 
Thickness and Structure and 
Temperature 
Distribution Influence the Occurrences, 
Spatial Distributions, and Stress 
Directions of Modern Earthquakes, and 
Neotectonic Deformations in the 
Intraplate Eastern North America 
 
-Tectonic Strain Accumulation in Eastern 
North America 
 
-Seismic Hazard Delineation by Regional 
and Focused Local Earthquake 
Monitoring 
 
-Intraplate Earthquakes and Lithospheric 
Structure in Eastern North America 
 



How are EarthScope and GeoPrisms 
going to interact? 

What are their differences? 
What are their similarities? 

Where are the areas of overlap for 
mutual benefit? 





Summary 

• Both programs have community driven 
science, but the approaches are a bit different 

• In particular, EarthScope has only supported PI 
driven science, without the explicit 
designation of research areas (unless you 
count the continental US as the research area) 

• This workshop is designed to outline the 
common research objectives 
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