CRISP-EQ: Costa Rican Seismogenic potential outlined by IODP drilling

and the 2002 Osa earthquake sequence
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Interplate earthquakes in subduction zones arergttkin the seismogenic zone, i.e. the segmetiteoplate boundary
where unstable slip occurs. Understanding the nmesims that control the updip and downdip limitdtué zone, as well as
the nature and role of asperities within it, pr@vedgnificant insights into the rupture size andatyics of the world’s largest
earthquakes. The Costa Rica Seismogenesis Project PCRISesigned to understand the processes thabtancleation
and seismic rupture propagation of large earthguakerosive subduction zones (Ranero et al. 2002002 a magnitude
Mw=6.4 earthquake may have nucleated at the suioduittrust to be penetrated and sampled by CRISRm@est of Osa
Peninsula (Figure 1). However, global event loedion is associated with too large errors to priat the event actually
occurred at a location and depth to be reachabteséydrilling.

We have compiled a database including foreshotiesmain shock, and ~400 aftershocks, with readiraggs all the
seismological networks that recorded the 2002 @gaence locally (Figure 1). This includes a tembpoetwork of ocean-
bottom hydrophones (OBH) that happened to be iestatlose to the area (Arroyo et al. 2009). The thréeproved
coverage provided by the OBH enable us to bettestcain the event relocations that we are presemttiertaking. Within
the frame of a proposal recently submitted to DFiB WODP emphasis, detailed inspection of the datd 3-D data
modelling will be carried out to yield source paemers that can be rated against structural infaomdtom seismic and
drilling constraints. Moreover, teleseismic wavefioinversion will provide additional constraints fihre centroid depth of
the 2002 Osa earthquake, allowing further studyneffocal mechanism.

This sequence is the latest at the Costa Rican sg@snwzone to date, in a segment of the erosioragim where
seamount-covered oceanic floor is presently suliy¢Eigure 1). It took place trenchward from a 998w=6.9 earthquake
sequence, that it is thought to have been nucldégtedseamount acting like an asperity (Bilek e2@D3).

The work proposed here aims to provide definitelence that the planned Phase B of CRISP will be ssitdea
drilling the seismogenic coupling zone. Furthermdhe seismological data will be interpreted jointlith thermal and
drilling data from IODP Expedition 334 to refineethink between temperature and seismogenesis aiveroonvergent
margins.
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Figure 1. Setting of the June 2002 Osa sequencthar@RISP Project (IODP 334), in the Central Raaifargin of Costa Rica. The Jaco
network (triangles) consisted of land and oceatebostations that operated from April to Octobe®d20additional readings from land
stations of the permanents networks RSN (orangareguand Ovsicori (green squares) complete therage. Total recorded seismicity
during the sequence is shown (magenta circlesgrsuposed to the aftershocks of 1999 Mw=6.9 Quepothquake (DeShon et al. 2003).
Bathymetry (exaggerated), including contours e m, and main tectonic segments after von Hueak @000) and Barckhausen et al.
(2001), respectively. Cocos Plate oceanic crustfamsed at the East Pacific Rise (EPR) and at theo€-Nazca Spreading Center (CNS).
The blue line is the 100° C isotherm at the platerface and the blue shade its seaward displaderarsidering modest frictional heating,
by Harris et al. (2010). Yellow stars representepieenters of recent large earthquakes assoc¢@mgdduction of bathymetric highs: 1983
Mw=7.4, 1990 Mw=7.0 (Husen et al. 2002), 1999 Mv@;&nd 2002 Mw=6.4 Osa (preliminary location freamed and permanent networks
combined). FSR: Fisher Seamount and Ridge, QPIpgaiBlateau.




