
 

Study finds earthquakes can trigger near-
instantaneous aftershocks on different faults
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A photograph of damage to Helena High School, which collapsed following a
major aftershock of the 1935 Helena magnitude 6.2 earthquake in Montana.
Credit: NOAA National Geophysical Data Center

According to a new study by scientists at Scripps Institution of
Oceanography at the University of California San Diego, a large
earthquake on one fault can trigger large aftershocks on separate faults
within just a few minutes. These findings have important implications
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for earthquake hazard prone regions like California where ruptures on
complex fault systems may cascade and lead to mega-earthquakes.

In the study, published in the Sept. 9 issue of the journal Science, Scripps
geophysicist Peter Shearer and Scripps graduate student Wenyuan Fan
discovered 48 previously unidentified large aftershocks from 2004 to
2015 that occurred within seconds to minutes after magnitude 7 to 8
earthquakes on faults adjacent to the mainshock ruptures.

In one instance along the Sundra arc subduction zone, where the
magnitude 9 Sumatra-Andaman mega-earthquake occurred off the coast
of Indonesia in 2004, a magnitude 7 quake triggered two large
aftershocks over 200 kilometers (124 miles) away. These aftershocks
miles away reveal that stress can be transferred almost instantaneously
by the passing seismic waves from one fault to another within the 
earthquake fault system.

"The results are particularly important because of their seismic hazard
implications for complex fault systems, like California," said Fan, the
lead author of the study. "By studying this type of triggering, we might
be able to forecast hosting faults for large earthquakes."

Large earthquakes often cause aftershock sequences that can last for
months. Scientists generally believe that most aftershocks are triggered
by stress changes caused by the permanent movement of the fault during
the main seismic event, and mainly occur near the mainshock rupture
where these stress changes are largest. The new findings show that large
early aftershocks can also be triggered by seismic wave transients, where
the locations of the main quake and the aftershock may not be directly
connected.

"Multiple fault system interactions are not fully considered in seismic
hazard analyses, and this study might motivate future modeling efforts to
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account for these effects," said Shearer, the senior author of the study.

  More information: "Local near instantaneously dynamically triggered
aftershocks of large earthquakes," Science, 
science.sciencemag.org/cgi/doi … 1126/science.aag0013

Provided by University of California - San Diego

Citation: Study finds earthquakes can trigger near-instantaneous aftershocks on different faults
(2016, September 8) retrieved 20 March 2024 from https://phys.org/news/2016-09-earthquakes-
trigger-near-instantaneous-aftershocks-faults.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

http://science.sciencemag.org/cgi/doi/10.1126/science.aag0013
https://phys.org/news/2016-09-earthquakes-trigger-near-instantaneous-aftershocks-faults.html
https://phys.org/news/2016-09-earthquakes-trigger-near-instantaneous-aftershocks-faults.html
http://www.tcpdf.org

