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Everything you wanted to 

know about plate tectonicsé 

é in 30 seconds or less 

ïTectonic Plates move 

around  

ïTectonic Plates spread 

apart and create new 

land  

ïTectonic Plates dive 

under each other  

ïTectonic Plates roll over 

each other  

SOURCE : http://sos.noaa.gov/videos/Scotese.mov  



What are the 

geologic hazards 

in Oregon ? 

ÅEarthquakes  

ÅVolcanoes  

ÅTsunami  

ÅLandslides  



Earthquakes  

ÅEarthquakes  occur when rock 

underground suddenly breaks along a 

fault. This sudden release of energy 

causes the seismic waves that make 

the ground shake.  

 



Tsunamis  

Å Tsunamis  are generated 

when geologic events cause 

large, rapid movements in the 

sea floor that displace the 

water column above.  

Å The Pacific Coast is at risk 

both from locally and 

distantly generated tsunamis.  

 



ÅEarthquakes  

ïCascadia Subduction Zone  

ïCrustal  

ïDeep Intraplate  

ïVolcanic  

ÅTsunami  

ïLocal (from subduction zone off our 

coast)  

ïDistant (from subduction zone 

elsewhere)  



What is the Cascadia Subduction Zone?  



Know your Cascadia 

Subduction Zone  

Å600 miles long, from northern California 

to British Columbia  

ÅCapable of producing very large 

earthquakes (M9+) that impact a wide 

area  

ÅSimilar in size and impact to the 2004 

Sumatra earthquake  

ÅCan produce devastating tsunamis  

Å37% chance of a mega -thrust 

earthquake in the next 50 years *  



ÅLast Cascadia Subduction 

Zone earthquake occurred in 

1700  

ÅWhen will the next one occur?  

ïWe just donõt know 

ÅAverage recurrence:  

ï240 years (south of Cape Blanco)  

ï5-600 years (entire length)  

ï190 -1,200 years between EQ  

 

Ghost forest at Copalis  River, WA  
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Å Past 10,000 years  

ï 19 earthquakes that extended along 

most of the margin, stretching from 

southern Vancouver Island to the 

Oregon -California border  

ï 8.7 to 9.2 ð really huge earthquakes.  

 

Å 22 additional earthquakes that 

involved just the southern end of the 

fault  

ï slightly smaller ð more like 8.0 ð 8.2  

Weõre in the Zone  

And it WILL  happen again  



Cascadia  

= 

Strong Shaking 

and Tsunami  

ÅStrong Ground Shaking  

ïM9  w/ 2 - 4 min shaking  

ÅTsunami  

ïwithin 15 to 25 minutes  



Strong ground shaking  

2010 Haiti earthquake  
2011 Tohoku earthquake  

1993 Molalla High School  



Shaking intensity - CSZ  

Source: http ://www.oregongeology.org/hazvu  

Strong  

Very Strong  

Severe  

http://www.oregongeology.org/hazvu
http://www.oregongeology.org/hazvu


2004 Sumatra  

Coastal subsidence  

Mainichi Shimbun , Reuters  



Landslides in Ferndale, WA  

Landslides  

2010 Taiwan  



Landslides in Jackson County  

http://www.oregongeology.org/sub/slido/  



1964 Alaska  
2011 Christchurch, New Zealand  

Liquefaction  



Liquefaction  

Source: http ://www.oregongeology.org/hazvu  

http://www.oregongeology.org/hazvu
http://www.oregongeology.org/hazvu


2004 Indonesian tsunami  

Tsunami  

2011 Tohoku tsunami  



Tsunami  

ÅLocal ð Caused by a subduction zone 

earthquake near the Oregon shore  

ÅDistant ð Caused by a subduction zone 

earthquake far away from the Oregon 

shore  



Distant Tsunami  
ÅArrives 4 + hours after the earthquake  

ÅLower damage and flooding than local 

tsunamis  

ÅNational Tsunami Warning System can warn 

you  

ïWarning and Advisory require protective action  

ÅNational Tsunami Warning Center  

ïhttp://wcatwc.arh.noaa.gov/  
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Local Tsunami  
ÅArrives minutes after the earthquake  

ÅMuch higher waves  

ÅMuch further inland penetration  

ÅNOAA Tsunami Warning System 

ineffective  

ÅEarthquake = Only Warning  

ïNO OFFICIAL WARNING!  

ïSelf Evacuation required  



Crustal faults  



What are the Implications?  


