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Cascadia submarine canyon systems 

traverse the locked zone, making them 

sensitive to ground shaking.  They are, for 

the most part, isolated from river systems 

during high-stand conditions 



Discovery of the 1700 AD earthquake is a 
triumph of sleuthing!  

In 1984, Canadian Geologist John 
Adams was the first to suggest 
that direct evidence of Cascadia 
earthquakes existed in the form of 
“turbidites”, deep sea deposits 
sometimes triggered by earthquakes  



 

Geologic evidence of great earthquakes 
is abundant in the form of trees killed 
by saline incursion, and the peat-bay 

mud couplets formed by each earthquake.   

 





Cascadia Core Sites:  

1999 = gray, 2002 = 
yellow 

Older existing cores = 
white 

Washington Channels 
defined by 12 days of 
multibeam survey, now 

un-classified!   

Turbidite 
Paleoseismology: 

Extending the 
earthquake record 

So our primary criteria 
for distinguishing 
earthquakes are  

1) Aerial extent 

2)  Synchroneity, and  

3)  Sedimentology.   

 





 

 

What actually happens during the earthquake? 

Synchronous turbidity currents are triggered 
within a few minutes of each other along the 
length of the margin   
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Turbidites are easy to 

capture, but what do 

they mean?  







Preliminary correlation: Bull 
Run-Oceanus basin-Hydrate 
Ridge.   
 
Anchored by the regionally 
robust T11, the Mazama 
Ash, and well-log 
correlation, we infer a good 
correlation between Bull 
Run and both offshore sites.   
 
Interestingly, offshore 
significant event T3 also 
coincides with an ash in Bull 
Run Lake, suggestive of a 
potential connection.  
Similarly, we noted that 
regional event T14 is 
associated with the Mazama 
ash event temporally, and 
stratigraphically where 
airfall occurred.   



2015 update of 
segment 
boundaries, 
events counts 
and regional 
probabilities.   





What about clustering?    

There seems to be a 

poorly developed 

clustering, suggested 

here.   

 

It certainly makes a 

difference whether the 

next expected event is 

part of a cluster or not, if 

clusters exist, and if the 

next event reflects a 

repeat of recent 

behavior.  Clustering 

seems better developed 

in the latter half of the 

Holocene.  If  a repeat 

were to occur, a gap 

may be next.    

 

Third Generation Paleoseismology 



For the northern margin, 

probabilities are relatively 

low, many intervals longer 

than 360 years are in the 

paleoseismic record.   

 

The reliability analysis 

suggests at 360 years,  25% 

of repeat times will have 

been exceeded.  Conditional 

probability in 50 years is 

12% (7-15%). 
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For the southern margin, if our 

interpretation is correct, 70-

93% of repeat times will have 

been exceeded.   

 

Conditional probability in 50 

years is 37% (32-42%). 
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Slope angle 
cutoff for 
mappable 
failures is ~ 12 
deg. 

Slope angle cutoff implies a 
PGA of ~ 0.3g for the most 
extreme event recorded in 
shallow sediments of Bull Run 
Lake.  This may be in 
reasonably good agreement 
with the USGS 2014 value of 
0.3g for the 2500 year event 
based on GMPE modeling.     



Thanks for your attention! 


