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CASCADIA SUBDUCTION QUAKES 
The Cascadia Subduction Zone (CSZ) is the location under the Pacific 
Ocean floor where the Juan de Fuca tectonic plate meets and subducts 
underneath the North American plate. The rough surfaces of these 
plates tend to lock the plates together, however, eventually the locking 
forces can’t hold the plates apart and an earthquake occurs.  While the 
plates are locked (sometimes for centuries) they are building up and 
storing energy that is released in the earthquake in just a few minutes.    

The CSZ is about 700 miles long and stretches from Northern California 
to Vancouver Island, BC and runs approximately 50 miles off the coast.  
Every now and then, when the locked plates release, the Cascadia fault 
produces great earthquakes.  Sometimes these quakes release just a 
portion of the subduction zone and sometimes the entire length of the 
zone is involved. In the first case, the resulting earthquake is usually a 
magnitude 8.0.  In the second, magnitudes can exceed 9.0   

Scientists have been able to plot the occurrence of Cascadia quakes 
from geological records and from the occurrences of Tsunamis in 
ancient Japan. These are shown in the chart below: 

 

If you count the number of earthquakes, you will find 19 magnitude 9+ 
and 22 magnitude 8+ events, for a total of 41 major CSZ earthquakes 
over the past 10,000 years.  The last two occurred in 1700 and 1500, 
about 100 and 300 years apart. In 1700 there were no great cities like 
Portland, Seattle and Vancouver. No ports, no electric energy grid, 
highways, bridges, pipelines, dams, railroads, and, well, there was 
mostly nothing. These advances in modern society will be damaged in 
ways that we can’t yet fully appreciate because no CSZ earthquake has 
happened while our modern cities have existed.  These are the reasons 
why there is so much concern about this looming earthquake. 

What Are the Chances? 

Since they are infrequent it is easy to think that maybe the CSZ is stable 
and won’t produce another earthquake. Or that it won’t occur in our 
lifetime. Or that we have a lot of time to prepare. After all, hundreds of 
years have gone by and nothing has happened.  While we probably 
won’t experience another one today, there is a 100% chance there will 
be another 9.0 Cascadia quake!  Just as those plates have done for 
millions of years, they will break loose again. 

Seismologists can’t tell you when the next great CSZ earthquake will 
happen, only that it will.  They have calculated that there is about a 2 in  

 

7 chance that one of these will occur in the next fifty years.  That 
means if you are a young person living in the Pacific Northwest, 
you have a good chance of experiencing one of these events in your 
lifetime. 

What will be the effect?  

Seismologists calculate that land masses along the West Coast will 
move as much as six feet, that tsunami waves along the Coast could 
reach heights of forty feet, and that shaking will damage structures 
more than a hundred miles inland.  We have at least two ways to 
relate to the devastation: 1) the 9.1 magnitude earthquake and 
resulting tsunami in Fukushima Japan that many in the United 
States observed on television on 3/11/11; and 2) the relative 
differences in magnitude between lesser earthquakes that many 
have experienced and the CSZ earthquake that we have not yet 
experienced.  

What are the differences between a magnitude 6 and a 
magnitude 9 earthquake?  

Varius’ Technical Bulletin #2 explains how 
earthquake magnitudes are determined and provides 
a verbal description of the energy released.  It is 
important for all of us to understand some of what 
seismologists know about the energy released by 
earthquakes so we can develop a better 
understanding of what the Cascadia region is facing 
when a magnitude 9 earthquake does occur.  If you 
can remember the Nisqually quake in 2001 a 
Cascadia quake will release 32,000 times that much 
energy!   

What Can Be Done Now? 

Steps are being taken to be more resilient and prepared for a 
Cascadia earthquake and tsunami.  As current facilities are 
replaced, some of it is being rebuilt to withstand a Cascadia 
earthquake.  But because the cost of doing this is high, not all 
facilities are being upgraded. Realistically, even if every new 
facility is built to a better standard, most infrastructure will not be 
replaced before this earthquake hits.  We must encourage our 
elected leaders, building experts, infrastructure managers and 
others to study Cascadia events and take measures to build facilities 
and services that will survive.   

One strategy that is available now, and that does not require a large 
investment is SHAKEALERT™.  That strategy can be 
implemented now to alert workers, take automatic actions to reduce 
damage, and improve recovery times.  This same strategy will also 
be beneficial as facilities are hardened to withstand major 
earthquakes. See Varius Technical Bulletin #1 for more 
information on this strategy. 
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