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A Century of Large Earthquakes in 

Central Chile

Chile has a long history of massive 

earthquakes, including the 2010 M 8.8 Maule 

earthquake in Central Chile, which ruptured 

a ~400 km long section of the plate boundary 

south of this 2015 event

Over the century prior to the September 16, 

2015 earthquake, the region within 400 km of 

this event has hosted 15 other M 7+ 

earthquakes including the M 8.0 and M 7.5 

1985 Valparaiso earthquakes. 

This subduction zone also hosted the largest 

earthquake on record, the 1960 M 9.5 

earthquake in southern Chile.

At the location of the 2015 earthquake, the 

two plates are converging at a rate of about 

6.3 cm/yr



USGS Earthquake Products

https://twitter.com/USGSted

http://earthquake.usgs.gov/earthquakes/feed/v1.0/

http://earthquake.usgs.gov/earthquakes/map/

Updated Alert 

10 Minutes Later

https://twitter.com/USGSted
http://earthquake.usgs.gov/earthquakes/feed/v1.0/
http://earthquake.usgs.gov/earthquakes/map/


Did You 

Feel It?

(DYFI)

• > 1000 Responses

• Largest nearby 

reported intensity of IX

• Moderate shaking (V) 

reported in Santiago 

Metropolitan Area



Prompt Assessment of 

Global Earthquakes for 

Response (PAGER)

• Median loss estimation:

- 60 fatalities

- $650M economic 

loss

• Chilean Red Cross reported 13 

fatalities

• AIR Worldwide estimates 

insured losses at $600-$900M

• La Oficina Nacional de 

Emergencia del Ministerio del 

Interior y Seguridad Pública 

(ONEMI) reported more than 

400 residential buildings were 

destroyed and 700 residential 

buildings sustained major 

damage.



ShakeMap Intensity

DYFI = circle; Instruments = triangles



Earthquake Twitter Detection (@USGSTed)

Twitter detection issued 

to NEIC in ~45 sec after 

origin time

Initial instrumental 

earthquake location in 

99 sec

Collected 85,000 

"earthquake" tweets 

(“terremoto” or 

“temblor”) in the first 

hour

Large ratio of 

“terremoto” to “temblor” 

tweets quickly indicated 

a large earthquake



Predicted vs Observed 

Horizontal GPS 

Displacements

• Predicted horizontal displacement from 

teleseismic finite fault model

• Red arrows indicate predicted 

horizontal displacement from finite fault 

model

• Black arrows indicate horizontal 

displacements observed at GPS 

stations

Data Source: University of Chile

http://www.csn.uchile.cl/desplazamientos-del-

terremoto-de-illapel-2015/



Seismo-summary

Mw 8.3 earthquake is on a 

shallow angle thrust fault within the subduction 

zone plate boundary between the Nazca and 

South America plates

Rupture initiated at a depth of about 26 km 

with largest rupture (> 6 m) occurring up dip 

(west), toward the Peru-Chile trench

Aftershocks are primarily in regions adjacent to 

the area of maximum earthquake slip and 

down dip (east) of the main fault rupture

The Mw 8.3 earthquake occurred within the 

rupture zone of the 1943 M8.1 earthquake and 

into the possible rupture zone of the 1971 M 

7.8 earthquake to the south. It is adjacent to 

the 1922 M8.5 and 1985 M8.0 rupture zones, 

to the north and south, respectively

The South American subduction zone hosts a 

significant number of large earthquakes that 

provide details on strain accumulation and 

release during the earthquake cycle 




