The Potential of a Subduction Zone Observatory
Science Highlights
These selections encompass a wide range of studies enabled by IRIS facilitated
seismic networks and experiments (USArray, GSN, PASSCAL PI-led
deployments, GRO-Chile, et al.), UNAVCO geodetic facilities, the USGS, as
well as multi-disciplinary study through major NSF-science initiatives such as
MARGINS and GeoPRISMS. This sample of transformative, societally relevant
science demonstrates the potential impact of a multi-disciplinary, collaborative,
and targeted subduction zone observatory.
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Post-seismic deflation of southern
Andean volcanoes following the 2010
Maule earthquake, Pritchard et al. (2013)
Ambient noise characterization of
subsurface magma, Ward et al. (2014)

Possible Target(s) - Eastern Pacific Subduction Systems

a-d: Redoubt Volcano, e: Eastern Aleutians, f: Aleutians

Identifying and comparing volcanic
and tectonic seismic sources along
the Alaskan margin, Brown et al.
(2013)
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Structure and seismicity of the subducted Pacific Plate in southern Alaska
from IRIS-PASSCAL broadband seismometers, Kim et al. (2014)

Notional Plan from SAGE/GAGE Proposals
The success, knowledge, and experience of EarthScope provide an
unprecedented launching point for the creation of a planetary-scale Subduction
Zone Observatory (SZO). This observatory, stretching 18,000 km along the
eastern Pacific Ocean, will provide an integrated, interdisciplinary approach to
understanding the entire subduction zone as a system. SZO research will have
enormous societal relevance, given the population centers all along the coast
that are subject to earthquake-, tsunami-, and volcano-related hazards.

48

B018

47

B941

P
A
G

46
Aug 26

Jul 29

8 km/day

45
Jun 5

Jun 30
100 km

100 km

−125

−124

−123

−122

Jul

Aug

−124

−123

−122

Temporal and spatial distribution of tectonic tremor from real-time, permament
seismic networks, Wech and Bartlow (2014)
Geoelectric structure derived from USArray magnetotelluric
surveys, Bedrosian and Feucht (2013)

Existing geophysical networks and observatories such as Cascadia, along with the scientific results gained
from these, provide the starting backbone for SZO. The SZO will grow through infill with strategic
deployments of broadband seismometers and high-sample-rate GPS. As a major international initiative,
collaboration between geographic, organizational, and disciplinary representation is necessary to develop
the SZO concept and articulate the scientific benefits.
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Earthquake locations and mantle wedge
characterization from temporary
deployments of IRIS-PASSCAL
instruments, Syracuse et al. (2008)

Cascadia and Surroundings

Subduction Zone Environments and Geophysical Infrastructure

Seismicity and geodetic motions
associated with the 2012 Nicoya
earthquake using a combined
broadband seismic, real-time GPS
network, Protti et al. (2013)

Aftershock imaging of the Maule
earthquake rupture zone with an
international network of temporary passive
seismic deployments, Hicks et al. (2014)

For more information, visit: www.iris.edu/hq/szo

These maps (not to comparative scale) show slab contours from the Slab1.0 model (Hayes et al., 2012), Holocene-age volcanoes (Smithsonian Global Volcanism Program), and the epicenters of great
earthquakes since 1903 (USGS NEIC). Seismic (temporary and permanent) and geodetic (campaign and permanent) instrument deployments obtained from the IRIS and UNAVCO archives. Key points:
1) Slab depth, dip, and distribution varies widely relative to recent volcanism and great earthquake ruptures even within subduction zones.
2) Although many areas have been touched by temporary seismic and geodetic instrumentation in the last three decades, few areas beyond the U.S. portion of North America have robust coverage of onshore
and offshore geophysical instruments.
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