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&, Science Results

» Evolving view of the North America
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Publications

Users
Eleven Key Journals
589 J. Geophys. Res. Primary Research
430 Geophys. Res. Lett.
422 Bull. Seismol. Soc. Amer. high hundreds

382 Geophys. J. Internat.
194 Phys. Earth. Planet. Inter.

186 Seismol. Res. Lett.
157 Earth. Plan. Sci. Lett. Supplemental Research

143 Tectonophysics and Education
87 Nature

76 Science

56 Geology low thousands

Occasional Users

tens of thousands
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Informal Users
hundreds of thousands

2004 2008

Widespread and growing use of IRIS / EarthScope resources



Transportable Array

Lithospheric foundering: Levander et al.
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Transportable Array
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Network Legend
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National Science Foundation
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Press Release 12-028
First EarthScope 'Transportable
Array' Seismic Station Reaches U.S.
East Coast

News
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For the News Media

From the array,

. " scan-like, 3-D im
Special Reports e Earth's mantle u
o Western North A
Credit and Large
Version

erate 3-D 'CT scan' of North American

Research Overviews

NSF-Wide Investments

Speeches & Lectures

NSF Current Newsletter

Multimedia Gallery

News Archive

Arctic & Antarctic

A vault with the
transmitting
seismometer is (
then a mound of

Astronomy & Space piled on top.
— Credit and Large
Biology Version

i X Transportable Array Station 457A in Florida: first such
ﬁemmrv b seismic station on the U.S. East Coast.
Computing Credit and Larger Version

el © 2 a

3G A whs Bpanial mapinatad Voarbwsial plan F1E 13137000



Atmospheric Acoustic

S PR Transportable Arra
« Wide application of atmospheric data

» Meso-scale atmosphere variation

* Acoustic energy propagating in the atmosphere

* Acoustic — seismic coupling

* Noise induced on vertical and horizontal seismic channels

SpaceX Falcon 9 rocket launch, Florida
Normalized, infrasound BDF channel (2-5 Hz) at 2012-05-22 07:44:00 UTC
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e Qur 27 TA stations
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Cascadia Initiative
« Offshore experiment
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Finishing the last
~200 stations

R

Network Legend
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As of March 2012
49 Complete Stations Adopted
30 Vaults Adopted
7 Adoptions Projected
TX and CO using EARN

~$40 K to adopt a station
~$6 Kly to operate

e 3
¥

A Adopted Station
A Vault Transitioned
. Projected Station Adoption
. Projected Vault Adoption
* USArray Reference Network




SSIP: Fuis, et al.
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Other parts of USArray:
Flexible Arra
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Magnetotellurics

Kelbert, et al.
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e Backbone stations operational

e Design objective to resolve MT
transfer functions to 100,000 s or
more already achieved at some sites

e Telemetry installed at all stations

7 Permanent Backbone MT Stations
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Data Management

Earth Model Collaboration

earth
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Slice

Kamchatka/Kurils/Japan, GyPSuM dvS, Depth 150 km
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» User contributed models
 Web interface

TX2011 along 32.55 N
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o boundaries from www.ig. utexas edu/research/pojects/plates
Slab1.0 depth from earthquake.usgs.gov/research/data’slab
* ovonts (M >« 5 and dopth 0.0 0.0 ki) from www.iris. edu'ws /ovent
4 volcano data from www.ngdc.noaa gov/hazard

1. ;"'; TX2011 (dVs, % perturbation), Grand & Simmons, 2011
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More products on the way
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Web Services
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Earth Model
Collaboration

Ground Motion
Visualizations
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Siting Outreach

Student Participation in Transportable Array Siting Activities
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SUMMARY

2005 - 2012
135 students
More than 50
universities
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State Geologists

Capitol Hill Exhibits

Response to ESSC discussion

Regional events
» Missouri Earthquake Awareness Week
* Northeast and Southeast Regional GSA meetings

USA Science and Engineering Festival
« 2011: ~500,000 visitors on the National Mall

« 2012: ~200,000 visitors in the National Convention Center




University News
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ICCU Students Join Project to Look Deep
Inside the Earth

published: Monday, August 06, 2012
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Tuesday, July 17, 2012

Professor and Student Scoping out Seismic Sites

Project seen as helpful to monitoring quakes and other activity
07/12/12
0 snare o

are involved in the EarthScope

ED HAYWA

Pubisred July 12,

Earth and Environmental Sciences Professor John Ebel and rising junior Alissa Kotowski are leading an effort to find two dozen
sites throughout New England to house seismic monitoring stations as part of the EarthScope Project, the most far-reaching
seismic investigation of any continent in the wor

Kotowski is part of a two-person team criss-crossing the region asking landowners if theyd be willing to place a monitor the size of
e soup pot on their property as part of a government effort to blanket the nation with 400 seismometers capable of producing
the most detailed profile ever of carthquakes and other seismic activity.

Property owners are being asked to provide space for 24 stations that will become part of the latest phase of the Transportable
Array, a rotating nationwide web of measuring devices that relay data about seismic activity to a central computerized warchouse
of information that is the basis of EarthScope, says Ebel, director of the University's Weston Observatory.

The stations have been deployed throughout the United States for the better part of the past decade and for the next two years they
will be monitoring the northeast, says Ebel, who adds that the project will produce a huge volume of data for analysis both during
active monitoring and far into the future,

“For the two years the stations are in operation in New England, we get a bonanza of data,” says Ebel, who coordinates the project

7/17/2012 4:04 PM}
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National Coverage

NOTES FROM EARTH
BY EMILY ELERT

orth America

pills Its Guts

A mobile seismic observatory, rolling out

slowly across the continent, is piecing together

astartling picture of what lies beneath.

MBS OUT OF &
stern Tennessee, The equipment he has
jus intlled i iseninginten  bottom of the six oothole s 2

RESHLY DUG DIT ON AN

Although the Transportable

in the conventional sense itis

E r that heworld Soon it
wlpickup theSlcfaraulti s the el pabtereffrtbelg
shoveled on top, and the drone of Leshway's van driving off. As hurmar
activity fades, the sensorwillbe et o eavesdrop on the orash of
acean waves, the rumble of fraway storms, and aboveallthe quiver o

istas of the
nterior all the same.

MattFouch,e geophyslcstat
the Carnegie Instiutio
Science in Washington, DC,

o mini-earthquakes—Farth
‘The seismogeaph is onecfsome 400 that make up the Transportable
mgy,anemmm-mmu < been working s way acros the

country since 2004, o installation along the West Coast, the
artay has been repeat ‘(Hyupn(u‘(]m\ drelocated farther eest Tody it
Minnesota to Florida. Each sensor
compting

facilityat the U m[swlyc‘uahf\)r1la,SanDleéu until aceewdige up the
nextsite. When s the

Afantiseaboardneat yeas i wil begin colleting th el batchofdata
needed to complete the firsthigh-esolution, 3-D mapofthe S0-mile-thick.
North American continent Initalresults ae alrady helping sientists

says that & cientits

estzuggled to maks sense

cfthe jumbled geology of the
rthviest, the land

ofthe soaring Cascade range

and the explosive Mount Saint
Helens. But without being able
topeek at a big picture that
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it together’ hesays.

One puzzle in the Northwest

Yellowstone’s
ottest area,
Norris Geyser

zpe continents and tear ther ap
they canreconsiructour planets predictitsfuur

A Hubble Telescope Pointed Downward

it the ¥ pot.
300-mile-wide region dotted

sers andvents. Since the 1970s, prevailing pinion has hldthat Yellow-

‘The epic Transportable Aray survey is the work of
Research Institutior mology,or RIS, e
than 100 universities. IRIS president David Simpson and colleagues first
onceived of the array in 1993, “The Hubble telescope had just gotten
going! Simpson says,"and everyone was talking about what the next
bigproetshouldbe” Sesmologie Guust ol suggted

P
ionalScince Fourdation eggeed to provide st
million in funding, Starting in Ca

niz, where the project could take
advantage of existing seismic stations, students at (Ris-afflliated univer-
sites fanned out to get permission from landowners to installsensors
on their property. The explosion of cellular communications n the early
20005 then eased a ogistical hurdle by supplying a nationwide network
that-could trensmmit 15 survey deta n rea time.

s driven by  giant plume of hot material rising up from.
the mantle, the thick middle layer of Earth's interior. But new image
from the Transportable Array are calling that idea into question.
Where researchers expected to find 2 large mantle plume, the map
ofthe geologio structure beneath Yellowstone instead szems to shaw
aghostly fragment ofan old tectoni plate—a former chunkof Earths
shell—lodged under the western United States, righ [t
Yellowstone hotspot. The fragment is one of many that probably
‘broke off from an ancient section ofcrust called the Farallon plate,
which began forcing its way under North America, moving fr
o east, more than 200 millon years ago—around the dawn
dinosaurs. Fouch thinks Yellowstonet restless activity is driven not
by 2 giant mantle phume but rather by mantle material being pushed
around the edge of the stranded Ferellon fregment, Not all o his col-
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leagues agree, but “we finelly have the
can argue meaningfullyabout what it m

hole picture; he says, o we
ns”

Is the East Coast Headed for a Crack-Up?

Enginears continuous te Transportable Artay stations, leap-
frogging sensors from the array’ trailing western edge shead to the

castem front line. As the project matches to the coast over the coming
months, it ma ng:standing mystery Beneath
the eastern United States, scientist areawhere

Discover Magazine — October 2012

few tens of millions of years, thet process could make the East Coast
as geologically activeas the West Coast s tody,

Van der Leenwill ave o it forthe Transporteble Array survey to
be complete—which should happen around 2015—to put her theory to

the test. Butafter along wait real answers could beat hand.“Forall the

hypotheses proposed over the last two decades; Fouchsays, “we'l fnally

beable ererightand which were wrong”
On the alpaca farm, Lashway—who works for Honeywell the

seismic wares travel more slowly than expected. Suzen van der Lee,
geophysicist at Northwestern University, thinks the slowdown might
be due to water released by another fragment ofthe Ferallon plate
30, she suspects that the liquid could eventuelly wealen the crust
beneath the Atlantio Ocean neer the continent’ edge, causing i to

breakoff from North America and sink back into the mantle. Within a

pny .4 to nstalland maintein the acray’ sensors
doing his bit o make that happen. “Take your last look! he says as he
prepares to bury the station in sand. “It won' see the light of day for
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L49A near Milan, Michigan
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. Community Engagement
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USArray Advisory Committee

Meltzer, Anne (Chair)
Christensen, Doug
Hansen, Roger
Karlstrom, Karl
Levin, Vadim
Long, Maureen
Schmerr, Nick
Shillington, Donna
Snyder, David
Weiss, Chet

Benz, Harley

Transportable Array Working Group

Vera Schulte-Pelkum, Chair

Electromagnetic Working Group

Paul Bedrosian, Chair

Lehigh University

University of Alaska, Fairbanks
University of Alaska, Fairbanks
University of New Mexico
Rutgers University

Yale University

NASA Goddard Flight Center
Lamont Doherty Earth Observatg
Geological Survey of Canada
Virginia Tech

USGS (ex officio, non-voting)

University of Colorado

US Geological Survey

USAAC meeting December 2011

Committee membership lists available on: www.iris.edu 29
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IRIS SAGE Proposal
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« EarthScope funded in 5
year increments

e Currently in Year 10

« Delivered the proposal
for 2013 — 2018 (for
funding to start in
October 2013)

+ SEISMOLOGICAL
FACILITIES

— = FOR THE
| ADVANCEMENT OF

" GEOSCIENCE AND

‘ EARTHSCOPE

_October 1, 2013- September 30, 2018

VOLUME 2:

~ Budget and Supporting Documentation




~300 sites
85 km spacing

Broadband & atmospheric
« Some strong motion
« Some met packages

Communications
Emphasis on high quality data

Seismicity in Alaska, 2010

Viv, L oY PBO volcanic

'Vy e station clusters
v

M Y W v PBO Realtime GPS
A A Telemetered Seismometer
A Proposed TA Seismic Station

PBO volcanic
station clusters




« Sensor emplacement to achieve highest
quality data

» Power strategies to balance weight,
reliability, complexity
« Solar panels, advanced chemistry batteries, fuel
cells
 Communications scaled by volume and
latency vs. cost




Station Location Hole Type Sensor | Depth (m) | Started
TOLK (--) | Toolik Lake, AK Augered with PVC | CMG3T | 5 8/13/2011
[ TOLK (01) | Toolik Lake, AK Augered with PVC | CMG3T | 4 8/13/2011
[ TASL () | Abg. Seis. Lab, NM | Cored in rock T120PH | 1.1 4/24/2012
TASL (01) | Abq. Seis. Lab, NM | Cored in rock STS-25 | 11 4/24/2012
[ TASM (--) | Abq. Seis. Lab, NM | Augered with PVC | T120PH | 5 5/1/2012
[ TASM (01) | Abq. Seis. Lab, NM | Augered with PVC | STS-2.5 | 10 5/1/2012
TFRD Anza, CA Cored in rock T120PH | 1.1 6/21/2012

Motivation: Alaska, all equipment designed for transport in fixed
wing aircraft or helicopter.
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Central and Eastern

US Network

A five year plan to

leave behind ~200 TA

stations

Funding “could” start in

FY13
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Objective: Create a system that is smaller,
lighter, lower-power, lower-cost

« Science motivation
« Enhanced spatial coverage
* Avoid spatial aliasing
« Simplified field logistics
 Ability to deploy in extreme environments

» Key discussions to-date
« Large N meeting, Seattle, May 2012

* |RIS Workshop, June 2012




A Big Idea: Antarctica Array

* Synoptic science of
central and eastern
North America

* Multiple targets
— Vertical deformation
— Intra-plate earthquakes
— Passive margins
— Failed rifting

Vertical veloci

A Big Idea: Subduction Zone Observatory

A Big Idea: An Ocean Basin Transect

Transect(s)

+ 1000 sites

« 7years

* 1400 ship da
T

Example: The Atlantic Traverse

Continental Crustal Observatory

* Asecond wave of understanding, after EarthScope

— The shallow crust and near surface

Fun session at IRIS Workshop in Boise, June 2012

A Big Idea: Global Array of
Broadband Arrays




Future Public Outreach

* Field trip to TA station installs near Washington, DC

* Celebration of “First 10 Years”
» Science symposium
» Reception

39
Bob Busby explaining USArray equipment

to staff from Senator Harry Reid’ s office



EarthScope Reception
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« Wed., April 29, 2009, Washington D.C.

« Community sponsored

* IRIS, UNAVCO, SSA, NMT, Stanford, AGl,
GSA, AGU

» Goals
» Recognize success achieved
* Encourage long-term support
» Attendance
» Congressional, NSF, agencies, etc.

TN

Afternoon Symposium - Standing Room Only




Evening Reception

~165 attendees
« 17 congressional offices RSVP’ ed
« Tim Killeen provided keynote
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All components of USArray are fully
operational and running smoothly

USArray is a success by all measures
* Producing high quality data
« Significant scientific return
» USArray is under budget
« USArray is on schedule

People Make
it Happen

expertment is the result of the efforts of a large group

Impact on students and general community PN o o i

Inspiring / motivating a host of similar
projects

develop techniques to analyze the large volumes of data and provide

new insights into how the earth works: and many, many I'-Ihih.

We are planning for the future
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Eibe 28 «% . For More Information

On the Web
» EarthScope
www.earthscope.org

* USArray

www.usarray.orqg
 PBO
pboweb.unavco.org

» National Science Foundation
www.nsf.gov

3
EarthScope is funded by the National Science Foundation. NSF

EarthScope is being constructed, operated, and maintained as a collaborative effort with UNAVCO,
IRIS, and Stanford University, with contributions from the US Geological Survey, NASA and several

other national and international organizations.
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What is Ahead: Alaska







