Can we determine the timing of past Cascadia Earthquakes to the year?
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Recent Advances:

Where does this get us? We can determine if past Cascadia
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Estimating past earthquake timing . . . to the year?

s it possible to differentiate between sub- Preprint: 1. Acquire radiocarbon determinations from annual layers sampled from a
duction earthquake deposits in lake sedi- 500-yr old oak that was cut down from the margin of Snake Monster Lake.

Does the lake contain a deposit that can be attributed to the 1700 CE earth-

ments from other types of disturbances 2. Acquire radiocarbon determinations using pollen from the pseudo-annual quake? Do the same methods work to differentiate between deposit types in
(floods, other types of earthquakes)? Yes, at layers .frf)m the lake sediments and pollen from the organic—ric.h tail of the this lake as compared to the example from southern Cascadia? The lake sedi-
Snake Monster (Squaw) Lake, Oregon. deposit interpreted to have resulted from the 1700 CE Cascadia earthquake. ments should be varved, therefore we should be able to determine the exact
3. “Wiggle match” the pollen radiocarbon determination time series to the time of deposition by counting them.
oak tree radiocarbon determination time series to determine the “year” in
which the earthquake occurred. Did the deposit attributed to the 1700 CE Cascadia earthquake occur the

Do the deposits in the downcore record at
Snake Monster Lake, Oregon, determined likely
to be the result of CSZ EQs, occur at about the
same time and frequency compared to the off-
shore record of Goldfinger et al., 20127 Yes!

same year as the southern Cascadia earthquake deposit?

The 1700 CE earthquake - is a deposit present in Snake Monster Lake?
We can’t be certain that the deposit attributed to the 1700 CE Cascadia earthquake If this project can determine the relative timing between these two deposits

was actually deposited in 1700 CE using the data we have. Could there have been more than one (synchronously triggered or cIoser spaced in time) with low uncertainty it
rupture along the margin, one in 1700 CE and one shortly after or before?? . . . !
opens up the opportunity to look for lake sites near possible segment boundar-

1. Radiocarbon alone 2. nearby sed rates: 3. paired lake comparison:
1es:
. i Sedimentation rates from  Correlation to the upper
B e O a nearby lake (Bolan L., OR; lake (Thunder Lake) . . .
Dendrochronology example - dating the time of creation of land- BT A Briles et al., 2008) vary provides an age estimate Do we find two or more subduction zone earthquake deposits stacked one on
. . . S {|nos | g | § || mew) Em | me between 1-3 cm/10 yrs, of 1718-1758 CE for 1 1 -
slide-dammed lakes in Cascadia; work by Struble et al., 2020. AT | L BT, g the age i deposit ). Upper lake age/ top of the other, one of which is dated to 1700 CE exactly, and the other(s) con

Colombaroli et al., 2018.
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ienagcg Eg‘;;zrﬁse;az;:loer:(aff:yvtv:aht'Cvgzet;gs’cirﬁuc' T Y AR In addition, we can use information about the other processes reflected in lake
pared to the high-frequency variability from the Marys o deposits to bracket earthquake ground motions in Cascadia:

Peak chronology (living trees, Black et al., 2015_)' The Using “wiggle-matching” we can match radiocarbon time series using the variations in radiocarbon

exact year of tree death (= time of lake formation) production, without the errors inherent in the IntCal compilation (shown above). - Local (not subduction-related) earthquakes produced deposits resulting from

could then be determined if the wood immediately
under the bark was well-preserved.

lake-wide slope failures without evidence of liquefaction.
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