
Geophysical Research Abstracts
Vol. 15, EGU2013-7284-1, 2013
EGU General Assembly 2013
© Author(s) 2013. CC Attribution 3.0 License.

On the relation between postseismic afterslip and aftershock seismicity of
the 27 February 2010 Mw=8.8 Maule earthquake, central Chile
Dietrich Lange (1), Marcos Moreno (2), John Bedford (2), Juan Carlos Baez (3), Frederik Tilmann (2,4), Michael
Bevis (5), Chris Vigny (6), Andreas Rietbrock (7), and Frank Krüger (8)
(1) GEOMAR - Helmholtz Centre for Ocean Research, Kiel, Germany (dietrich.lange@uni-potsdam.de), (2) GFZ German
Research Center for Geosciences, Potsdam, Germany, (3) Universidad de Concepción, Chile, (4) Freie Universität Berlin,
Germany, (5) Ohio State University, USA, (6) Institut de Physique du Globe de Paris, France, (7) University of Liverpool,
Liverpool, UK, (8) University of Potsdam, Germany

We focus on the relation of aftershock seismicity and GPS-derived displacements following the Maule Mw 8.8
earthquake on 27 February 2010 in central Chile. The cumulative number of aftershocks and surface displace-
ments follow a first order linear relationship indicating that both processes decay with a similar time dependent
function. Based on this observational relationship, we suggest a simple method to map the spatial-temporal relative
dependency between the seismicity and geodetic displacements. We compare the afterslip derived from GPS data
with the distribution of aftershocks and propose a unit of measure (event/length) that quantifies the correlation.
We apply this method for regionalized subsets along the Maule rupture allowing to map the relation between both
processes. Using a local seismicity data catalog (Mc=3.5) we estimate an average absolute displacements of 9
mm/event on the plate interface. Furthermore, we investigate the slip for events based on scaling relations with
postseismic afterslip inverted from GPS data on the plate interface. Results show that slip of individual events
occasionally exceed locally the inverted afterslip from GPS. This might be explained by the tendency of the inver-
sion to smooth small slip patches estimated by the scaling relation. However, we cannot rule out completely that
the slip of some events exceeds the cumulative afterslip model which seems incompatible with aftershocks driven
purely by afterslip. Most of the observed deformation is aseismic (80%) and the seismic slip concentrates on areas
of high coseismic slip gradient. In times of increasing networks of geodetic and seismic stations this method can
be applied to other earthquakes where a sufficient number of geodetic observations and earthquakes are observed.


