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We convened three workshops of experts on the
Cascadia Subduction Zone in 2010, 2011, 2012

e Recurrence relations for M8-9 earthquakes

Workshop to evaluate turbidite evidence for great earthquakes:
Nov 18-19, 2010, Corvallis (hosted by Chris Goldfinger).
Summarized in USGS Open File Report 2011-1310. Brian Atwater
wrote alternative to Goldfinger view (USGS OFR 2012-1043) and

in Atwater et al. (2014) Geology paper.

* Location of down-dip edge of rupture zone
Workshop: Dec 15, 2011, Eugene (co-convened with Ray Weldon)

Pacific Northwest workshop for NSHM, March 21-22, 2012. Spent
much of first day discussing and debating results of the earlier
workshops and the consensus logic tree
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Interpretation of rupture history of M8-9 earthquakes from
10,000 year record of turbidites (submarine deposits of
turbulent flows of sand, silt, mud, and water)
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Figure from Goldfinger et al. (USGS Professional Paper
1661-F, 2012);
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CSZ Logic Trees Used for 2014 U.S. National Seismic Hazard Maps
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Models for
eastern, down-dip edge of
CSZ M8-9 rupture zones
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M Calculation Based on Rupture Area

3D Rupture
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M_ is moment in Nm. To convert to magnitude use: log M_=1.5M + 9.05
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The M9 Project: University of Washington funded
for 4 years by NSF
USGS is producing broadband (0-10 Hz) synthetic seismograms for M9
Cascadia earthquakes; considering a range of rupture scenarios

Probabilistic Assessment Probabilistic Assessment of Impact

of Hazard, including Evaluation of tall building response and

uncertainties damage from long-duration, long-period ground
Synthetic seismograms shaking (Berman, Eberhard, Marafi)

produced from 3D simulations Evaluation of landslides and liquefaction

of M9 Cascgdia earthquakes from ground shaking (Duvall, Wartman, Kramer,
(Frankel, Wirth) Greenfield, Grant)

Tsunami simulations for M9 Evaluation of tsunami effects on structures

Cascadia earthquakes near coast (Motley, LeVeque, Gonzalez)
(Gonzalez, LeVeque) _
Development of Shakemaps and tsunami-
Inundation maps for emergency management,
: . improving community resilience (Bostrum, Abramson)
Supercomputer time provided
by Pacific Northwest National Testing of Earthquake Early Warning (Vidale, Bodin)
Laboratory
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Compound rupture model: background slip (left); high stress drop sub-events (right)
Background slip with slow buildup
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These sources are additive; sub-events similar to those used to model
M8.8 Maule strong-motion records
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Some Future Studies Needed To Better
Determine Recurrence Times and Source Zones

for M8-9 CSZ earthquakes

* Additional coring of marine sediments to better
understand origin of mud turbidites and their spatial-
temporal correlations; also need better
understanding of turbidite records in northern CSZ,;

investigate possibility of triggering of turbidites by
M7 Gorda plate earthquakes or crustal earthquakes

Additional onshore paleoseismology and
paleogeodesy to better determine history of M8-9
CSZ earthquakes

Investigate possibility of M9 Tohoku type rupture
with very large slip and shorter rupture zone
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Synchroneity test at a channel confluence as applied where multiple Washington channels merge into the Cascadia Deep Sea Channel
(green square). The number of events downstream should be the sum of events in the tributaries, unless the turbidity currents were
triggered simultaneously. The remarkable similarity of records in northern Cascadia supports the initial conclusion of Adams (1990)
that these events are likely of earthquake origin. The number of events present above the Mazama ash remains constant between
tributaries and the main stem. The internal structure and number of coarse pulses also remain constant after passage through the

confluence.

Figure from
Goldfinger (2010)

submarine channels
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CORRELATION EXAMPLES
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* |Included hazard from great Cascadia
earthquakes since 1996 NSHM'’s.

e Used recurrence rate derived from on-shore

paleoseismology (e.g., Atwater and Hemphill-
Haley)

* Allowed for whole CSZ rupture M9 and partial
rupture M8’s.
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