


Mw8.8 at a Depth of 35km
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Previous 
Events - 
Seismic 

Gap

1960-M9.5

1985-M8.0
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Preliminary Rupture 
Plane Solution
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OVERALL, a tectonic plate descends, or “subducts,” beneath an 
adjoining plate. But it does so in a stick-slip fashion.

After Atwater et al. (2005)
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BETWEEN EARTHQUAKES the plates slide freely at great depth, where hot and ductile. But 
at shallow depth, where cool and brittle, they stick together. Slowly squeezed, the overriding 

plate thickens.
After Atwater et al. (2005)
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DURING AN EARTHQUAKE the leading edge of the overriding plate breaks 
free, springing seaward and upward. Behind, the plate stretches; its surface fails. 

The vertical displacements set off a tsunami.
After Atwater et al. (2005)

Hinge line
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Generalized 
Geologic Map 

of Chile
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GEER Reconnaissance

•  Joint US/Chile effort seed-funded by NSF
•  Expert Group of >30 academics and professionals
•  Goal: acquire perishable data for immediate and future use
•  Teams (A, B, and C) staggered over weeks/months
•  Information freely shared and openly published
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Rupture
Plane
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Strong 
Motion
Stations

Rupture
Plane
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Aerial
Recon

Rupture
Plane
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Ground
Recon

Aerial
Recon

Rupture
Plane
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Major 
Tsunami
Damage

Epicenter
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Estimated 
Coseismic 

Vertical 
Displacements

3.5 m

Pichilemu

Iloca
Constitucion

Dichato
Concepcion

Lebu

24Wednesday, March 31, 2010



Tectonic Uplift and 
Subsidence

 0 m

+2.5 m

Pichilemu

Arauco Peninsula
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Tectonic Uplift

Lebu

+2.5 m
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Uplift Influenced Areas of Inundation
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Tectonic Subsidence

(-0.5 m)

Iloca
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Village of Curalnipe
Town of Dichato
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Estimated 
Coseismic 

Vertical 
Displacements

3.5 m

Pichilemu
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•	  Highest	  concentra/ons:	  
	  Coastal	  bluffs	  on	  Arauco	  

Peninsula
	  	  Logging	  roads	  in	  coastal	  

mountains

Dry	  late	  summer	  =	  
Low	  soil	  moistures
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Landslides and Slope 
Failures

Landslides and natural slope failures: surprisingly few 
given  earthquake magnitude; dry season likely 

contributed to greater stability.
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Liquefaction
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Poor	  fill	  compac/on	  and	  poor	  founda/on	  materials

Ground	  Failure	  along	  Highway	  5
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San	  Antonio	   Valparaiso

Coronel	  :	  	  a)	  Lateral	  Spreading/SeFlement,	  b)	  
Sediment	  Ejecta/Sinkholes,	  	  &	  c)	  Pile	  Damage

Effects of Ground Failure on Port Facilities
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Seismic 
Performance 

of Dams

Coihueco Zoned 
Earth Dam 

Upstream Slope 
Failure
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Rapel Concrete 
Dam

(most dams 
performed well) 
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Las Palmas Tailings 
Dam Failure

Approximate	  area	  of	  failure	  and	  flow	  direc/on

Seismic Performance of Tailings Dams
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http://www.geerassociation.org/
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