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Holocene turbidite history in the Cascadia Subduction
Zone shows the potential to develop paleoseismicic
methods for the Sumatra and other subduction zones.
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Marine and onshore paleoseismic records are being studied along the Cascadia sub-
duction margin. Submarine channels have recorded a Holocene history of turbidites
mainly triggered by great earthquakes. Cascadia subducion margin is an ideal place
to develop a turbidite paleoseismologic method because: (A) a single subduction zone
fault underlies the margin, (B) multiple tributary canyons and a variety of turbidite
systems and sedimentary sources exist to examine for synchronous turbidite events,
and (C) excellent turbidite marker beds with Mazama ash (MA) (76250 cal yr
BP)(zZdanowicz et al., 1999) are present for correlation of events in turbidite systems
within the northern two thirds of the basin. We have found 13 post-Mazama ash tur-
bidites along the whole margin and 18 Holocene events. Synchroneity of Holocene
the turbidite event record fer 600 km along the northern two thirds of the Cascadia
Subduction Zone is best explained by paleoseismic triggering of great earthquakes (of
~M9).

We have two methods of looking at the turbidite event record:'} ages
to estimate recurrence times between paleoseismic events and, 2) analysis of



hemipelagic sediment thickness (H) between turbidites because hemipelagic thick-
ness (H)/sedimentation rate = recurrence time between events. Using the first method,
samples are taken in hemipelagic sediment below each turbidite event and planktonic
forams are dated to obtain AMSC ages. Thé“C recurrence times are calculated by

the substracting between one event and a subsequent event. The H method can be used
to independently evaluate théC ages because of the following reasons: the deep sea
provides an independent time yardstick derived from a constant rate of hemipelagic
sediment deposited between turbidites, the hemipelagic thickness/sedimentation rate
= yrs which provides a set of turbidite recurrence times and ages to compare with
similar C data sets , H data from multiples cores can be used to cdf@cages
obtained from eroded hemipelagic sediment and the hemipelaic data is available for
every T event from multiple cores at each key channel site compared to a single incom-
plete set of radiocarbon ages at each key site. Most important, the H method defines
accurate minimum recurrence times for great earthquakes in the Cascadia Subduction
Zone, because H erosion corrections for sdA@ages increase minimum recurrence
times by several hundred years when they previously appeared to be as+oh0&s

yrs (Nelson et al., 2003). This correction method is crucial because the coastal pa-
leoseismic stratigraphic record has no independent H method to assess reliability of
minimum recurrence times based only'd& ages.

From both'*C and H data, we find a repeating pattern of recurrence times in the
Holocene paleoseismic history of the Cascadia Subduction Zone. The recurrence pat-
tern consists of a long time interval followed by one to three short intervals. The
pattern is shown by botl'C and H recurrence times between turbidites. Utilizing the
most reliable'*C and H data sets from turbidites for the pas6000 yr, minimum
recurrence times are 300 yr and maximum are 1300 yr (Nelson et al., 2003 and
Gutierrez-Pastor et al., 2004).

Our paleoseismic methods developed in the Cascadia Subducion Zone could be
applied to the Sumatra Subduction Zone because of the similar geological set-
ting and history of megathrust earthaquakes, like the 1700 AD Cascadia or 2004
AD Sumatra event. In Sumatra, an estimated 1200 km of faultline slipped about
15 m on the interface of the subducted India and the overriding Burma plates
(http://earthquake.usgs.gov/), comparable to the rupture length shown by the Cascadia
turbidite record. In Cascadia like Sumatra, tsunamis extend over an ocean wide area.
For example Satake et al, 1996 have shown that an 1700 AD earthquake from the
Cascadia Subduction Zone generated a tsunami of 3 meters height along the Japanese
Coast. The evidence from the most recent tsunamis generated by great earthquakes
in the Sumatra and Cascadia Zones suggest that obtaining a turbidite paleoseismic
record could be help define periodicity of great earthquakes in the Sumatra and other



subduction zones.
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