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Main Shock

A major Plate Boundary Observatory (PBO) activity in 2010 included its involvement in the UNAVCO response to the 
April 4th El Mayor-Cucapah earthquake in northern Baja California, Mexico (Star in Figure 1). The M=7.2 earthquake, 

which struck 40 miles south of the Mexico-US border, was the largest recorded earthquake in the area. PBO's immediate response was to 
download high rate (1 and 5 Hz) GPS data to provide unclipped displacement time-series at close epicenter distances. High rate GPS were also 
used to support airborne Lidar and photography missions imaging the rupture zone. PBO's standard 15-second GPS data helped to establish 
overall coseismic displacements. Additionally, four EarthScope campaign GPS receivers provided geodetic control for terrestrial laser scanner 

measurements. A science highlight describes the UNAVCO/PBO response and has further links and results.

GPS station P796 was constructed near the border in San Luis, AZ, to capture post-seismic signals. In 
addition, an NSF Rapid Response Research (RAPID) project is deploying six new permanent GPS stations 
in Baja California. Sites will be installed and maintained by 
UNAVCO/PBO in coordination with CICESE, an UNAVCO 
Associate Member in Mexico. Four stations have already been 
installed. Another RAPID project will co-locate accelerometers at 
seven existing PBO sites along the San Jacinto fault. Fieldwork 
for stations P486 and P485 started in October 2010.

PBO engineers Shawn Lawrence and Chris Walls identified a 
slow slip signal at site P613 (Figure 2), possibly triggered by 
the earthquake. P613 is about 220 km north of the rupture 
and 10 km from the San Andreas Fault. Anomalous south- and 
west-directed slip of up to 1 cm amplitude occurred over a few 
months after the event. Although the transient may be due to 
unidentified site-specific causes, the signal is consistent with a 
combination of shallow dipping thrust and strike-slip motion. 
PBO alerted the EarthScope community about the signal and 
investigates its origins. ■
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The National Science Foundation received 
funding through the 2009 American Recovery and 

Reinvestment Act for facility-related investments to support multi-disciplinary EarthScope 
and GeoPRISMS (www.geoprisms.org) science objectives. During its first phase, 2010-2015, 
the focus is on onshore/offshore studies of the Cascadia margin to better understand the 
nature of recently discovered, regularly occurring "Episodic Tremor and Slip" (ETS) events and 
how ETS is related to "normal" destructive subduction zone earthquakes. The amphibious 
Cascadia Initiative is one of only two NSF projects that has been selected as one of "100 
Recovery Act Projects That Are Changing America." Visit the UNAVCO science highlight for 
additional information.

Installation of 27 new USArray TA seismic stations has been completed and over 75% of 
the 232 PBO GPS sites targeted for near real-time data transmission at 1 Hz sampling rate 
have been upgraded. Currently, 60 new Ocean Bottom Seismographs (OBS) are being built 
and tested for a first deployment in 2011. The workshop report from the Cascadia Initiative 
Workshop in October 2010 outlines the OBS deployment plan. ■

The Transportable Array (TA) continues to roll 
eastward across the US. Thus far, over 1000 sites 

have been commissioned in 21 states. Nearly 600 of these sites were removed after 
two years of service; however, some stations have continued to operate with new 
owners. The TA legacy is growing as over 40 stations and more than 25 vaults have 
been "adopted" in the western US. In addition, four "advance adoption" stations in 
Pennsylvania were deployed several years before their planned installation. 
Data quality and reliability of TA stations remain high as sites are installed in different 
geologic regions; data availability consistently exceeds 95%. Recent station design 
enhancements include a package of environmental monitoring sensors and a vault 
interface enclosure to provide power regulation, protection for electronics and uniform 
cable connectors. Beginning in 2011, new installations will include infrasound sensors. 
The Flexible Array (FA) instrument pool continues to be fully utilized. The new FA “quick deploy” enclosures for shipping and deployment contain 
an entire short period (L22 or CMG40T) seismometer. With the enclosures, a single Bighorn team (www.bighorns.org) could install up to 14 
stations per day for a 6 month deployment. The teams finished installation of 170 instruments a week ahead of schedule. 
The TA Student Siting Program continues to engage students in EarthScope. Last summer, students identified sites to be installed on the eastern 
side of the Mississippi River. Other outreach activities and products include content development for the Active Earth Display together with the 
EarthScope National Office and UNAVCO, creation of wave visualization movies, and the onSite publication for landowners. ■
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Open Data Seismic Deployment Following 2010 Chile Earthquake
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Figure 2: The GPS time series for site P613 shows slow 
transient motion starting at the time of the El Mayor-
Cucapah earthquake (solid vertical lines).

Figure 2: Spectrogram of an apparent low frequency earthquake (LFE) at station U09B (see 
Figure 1). Vertical red streaks are high-amplitudes of normal Maule earthquake aftershocks, 
some of which are visible on the seismogram above the spectrogram. Note the longer-duration 
low frequency power of the LFE. The LFE was recorded on all three components.

USArray Status
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Figure 1: Location of new permanent GPS sites 
near San Luis, AZ (P796) and in Baja California 
(blue, green (permit pending)) extending the 
existing southern California PBO network 
(orange). Red dots are aftershock locations.
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Figure 3: Left: Tremor occurrence as observed in power spectra on May 20, 2010, a day 
chosen at random. Note tremor is not confined to coastal stations sited above the region of 
active aftershock generation, but also is recorded at stations at or near the Andean front. 
Similar analyses for other days show tremor signals occur at nearly all CHAMP stations. Right: 
Aftershocks of the Maule earthquake (star) located by the US National Earthquake Information 
Center, February 27 – October 1, 2010. Preliminary analysis of MISD data by groups at Liverpool 
University and GFZ Potsdam, Germany, has resulted in more than 30,000 located aftershocks.
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www.unavco.org/research_science/science_highlights/2010/M7.2-Baja.html
pboweb.unavco.org/shared/scripts/stations/?checkkey=P796&sec=overview
pboweb.unavco.org/shared/scripts/stations/?checkkey=P486&sec=overview
pboweb.unavco.org/shared/scripts/stations/?checkkey=P485&sec=overview
pboweb.unavco.org/shared/scripts/stations/?checkkey=P613&sec=overview
www.whitehouse.gov/sites/default/files/100-Recovery-Act-Projects-Changing-America-Report.pdf
www.whitehouse.gov/sites/default/files/100-Recovery-Act-Projects-Changing-America-Report.pdf
http://www.unavco.org/research_science/science_highlights/2010/cascadia-100arra.html
www.oceanleadership.org/wp-content/uploads/2010/05/CI_Workshop-Report_Final.pdf
www.iris.edu/hq/programs/education_and_outreach/museum_displays/active_earth
www.iris.edu/hq/programs/education_and_outreach/visualizations
www.usarray.org/public/onsite

