
Discordances in 
Cascadia’s 
disparate datasets
How can we leverage discrepancies in 
diverse observations?







TEAM WORK

 The Scientific Method

 Humility

 Uncertainty and testing hypotheses

 Science communication





“ ...more precise but 
discordant ages might show 
that soils [evidence] at 
different sites are not the 
same age. ”

—Nelson (1992)

Careful sampling and analyses 
of growth-position plants 
yields a precise age for a 
Discovery Bay tsunami deposit 
that implies partial rupture in 
northern Cascadia

1. Geochronology
Can discordances in age 
models rule out M9 rupture?

Garrison Laney and Miller (2017)



The Lake Creek-Boundary Creek 
fault intersects Lake Crescent on 
the Olympic Peninsula. 
Earthquakes on the fault are 
recorded in lake sediment.

Megaturbidites record landslides 
triggered by strong shaking and 
displacement on a local fault. 
Graded silt beds (‘turbidites’) 
record shaking from a variety of 
other earthquake sources.

2. Shaking evidence
Can shaking evidence 
(on/offshore) differentiate 
earthquake source?

Leithold et al. (2019)



Southern Oregon coastal sites 
record more events than 
northern sites, implying shorter 
recurrence intervals in southern 
Cascadia.

The Maximum Rupture Model for 
Cascadia implies shorter, partial 
ruptures in southern Cascadia.

3. Coastal evidence
Can coastal subsidence/tsunami 
evidence identify partial 
megathrust ruptures?

Nelson et al. (2021)



Coseismic subsidence at Alsea 
Bay (and megathrust slip) 
during the CE 1700 earthquake 
was small (Kemp et al., 2018)

Paleogeodetic data from Alsea Bay 
shows subsidence during the past 
four Cascadia earthquakes was 
small, implying a persistent barrier 
to rupture at the latitude of 
subducting seamounts.

4. Structural/geophysical 
features
Can structural/geophysical features 
reflect persistent rupture barriers?

SUBDUCTING SEAMOUNTS

Wang and Bilek (2011)
Trehu et al. (2012)



Leveraging 
discordances in 
Cascadia’s 
datasets
Through teamwork, applying our collective 
capabilities to conduct smarter science
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