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Sea-Land Seismic Research Interactions

From Active Seismics (Onshore-Offshore Experiments)
To Passive Seismics (Broad Band Networks)To Passive Seismics (Broad Band Networks)

Towards an EuroArrayEuroArray coverage
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Moho depths from active seismics
(Diaz and Gallart, PEPI 2009)



NEAREST

Example of recent onshore-offshore experiments

(Sallarès et al., submitted)



Combining Active and Passive Marine-Land Surveys:
The example of THALES-Was-Right (Strep-Nest EU-Project, 2006-2010)



THALES-Was-Right: 
the Lesser Antilles subduction



THALES-Was-Right:

THALES-was-right . Final EU-report, 2010



Aim: to achieve a homogeneous, high density coverage of key
geodynamic targets. The EARTHSCOPEEARTHSCOPE-- USARRAY USARRAY reference



The European counterpart  envisaged









TOPOTOPO--EUROPEEUROPE

Finally, the EuroArray initiative was integrated in the TOPOEUROPE Eurocore 
proposal (2006), formally as the observational component of this programme 
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Consolider

Geosciences in Iberia: Integrated studies of topography and 4-D evolution

•• TopoTopo--IberiaIberia is a 5is a 5--year project (year project (CSD2006CSD2006--00041)00041) funded by the Spanish Ministry of Educationfunded by the Spanish Ministry of Education

CSD2006-00041

http://www.igme.es/internet/TopoIberia/http://www.igme.es/internet/TopoIberia/

•• TopoTopo IberiaIberia is a 5is a 5 year project (year project (CSD2006CSD2006--00041)00041) funded by the Spanish Ministry of Education funded by the Spanish Ministry of Education 
and Science under the Consoliderand Science under the Consolider--Ingenio 2010 Programme of Excellence (4.5 MIngenio 2010 Programme of Excellence (4.5 M€€)), with 20% , with 20% 
additional support by the CSIC. additional support by the CSIC. 

•• TopoTopo--IberiaIberia provides an integrated framework for multidisciplinary geoscientific studies in Spainprovides an integrated framework for multidisciplinary geoscientific studies in Spain•• TopoTopo IberiaIberia provides an integrated framework for multidisciplinary geoscientific studies in Spainprovides an integrated framework for multidisciplinary geoscientific studies in Spain
•• It gathers 10 different Spanish institutions and > 125 senior researchersIt gathers 10 different Spanish institutions and > 125 senior researchers
•• Coordinator: Prof. J. Gallart , Institute of Earth Sciences ‘J. Almera’ Coordinator: Prof. J. Gallart , Institute of Earth Sciences ‘J. Almera’ –– CSIC, BarcelonaCSIC, Barcelona

Participant Participant 
InstitutionsInstitutions



The IberArray Platform

A major aim of TopoTopo--IberiaIberia is to increase the data resolution by acquiring and 
deploying a technological observatory platform, IberArrayIberArray, which includes:

SeismicSeismic net o k GPSGPS net o k Magnetotell icMagnetotell ic net o kSeismicSeismic network           GPSGPS network MagnetotelluricMagnetotelluric network

 



Perspectives of the Topo-Iberia Consortium:
Interactions/Synergies with coeval International projects

►The USAThe USA--NSF NSF PICASSOPICASSO project project (>70(>70 BB seismic stations    BB seismic stations    
complementary to the Topocomplementary to the Topo--Iberia networkIberia network) +) +SIMASIMA project project 
(Spanish(Spanish--US active seismic transect across Atlas)US active seismic transect across Atlas)
►The GermanThe German PICASSOPICASSO project (project (20 BB stations)20 BB stations)►The German The German PICASSOPICASSO project (project (20 BB stations)20 BB stations)

►The IRISH The IRISH PICASSOPICASSO project (project (Magnetotelluric transectsMagnetotelluric transects)

►The The TOPOEUROPETOPOEUROPE ESFESF--EUROCORE Programme  EUROCORE Programme  

►The The NearestNearest--EU/FP6 project: EU/FP6 project: (tsunami research)(tsunami research)

gg
Projects:Projects: TopoTopo--Med,Med, PyrTec, SourcePyrTec, Source--toto--SinkSink,…),…)

►The The TOPOTOPO--MODMOD--Marie Curie ITN projectMarie Curie ITN project

Included one year deploy of 24 OBS in the Gulf of CadizIncluded one year deploy of 24 OBS in the Gulf of Cadiz

►The The WILASWILAS project (project (BB seismic coverage of PortugalBB seismic coverage of Portugal))
►The The Pyrope and ResifPyrope and Resif projects (projects (BB seismic coverage of BB seismic coverage of y py p p j (p j ( gg
north Pyrenees domains and permanent French networknorth Pyrenees domains and permanent French network))

►The The NERANERA--EU/FP7 project (EU/FP7 project (Infrastructures for Infrastructures for 
earthquake risk assessmentearthquake risk assessment))

► An 
►The The EPOS:EPOS:European Plate Observing SystemEuropean Plate Observing System

((included in theincluded in the ESFRI ESFRI Road MapRoad Map): ): 
Spanish Consortium based on ‘TopoSpanish Consortium based on ‘Topo--Iberia’ TeamIberia’ Team

qq ))

A strong Momentum generated !A strong Momentum generated !



ManyMany researchresearch topicstopics needneed toto bebe furtherfurther
addressedaddressed byby collectingcollecting seismicseismic datasetsdatasets

offshoreoffshore
Example: Example: SKS Anisotropy in the SKS Anisotropy in the 

Gibraltar Arc SystemGibraltar Arc System
FPD clearly follow a spectacular rotation alongFPD clearly follow a spectacular rotation alongFPD clearly follow a spectacular rotation along FPD clearly follow a spectacular rotation along 
the Gibraltar arc following the curvature of the the Gibraltar arc following the curvature of the 

RifRif--BeticBetic chainchain
An abrupt change on the FPD appears to the S An abrupt change on the FPD appears to the S 

d SE f hd SE f h B iB i Rif h iRif h iand SE of the and SE of the BeticBetic--Rif chainRif chain

GeodynamicalGeodynamical modelsmodels implyingimplying
h h ih h i llilli ddasthenosphericasthenospheric upwellingupwelling do do notnot seemseem

compatible compatible withwith thethe resultsresults as as thethe
expectedexpected anisotropicanisotropic patternpattern wouldwould bebe
radialradial ratherrather thanthan arcarc parallelparallelradial  radial  ratherrather thanthan arcarc parallelparallel

((DiazDiaz et al, GRL 2010)et al, GRL 2010)



Retreating Slab ModelsRetreating Slab Models seem to explain the extensional features beneath the Gibraltar arcseem to explain the extensional features beneath the Gibraltar arc

The arc parallel FPD may correspond to the The arc parallel FPD may correspond to the 
trench parallel anisotropy acquired while the trench parallel anisotropy acquired while the 
Western Mediterranen Subduction was activeWestern Mediterranen Subduction was active

Wortel and Spakman, 2000

The pattern variation beneath NE Morocco can be related to The pattern variation beneath NE Morocco can be related to the imprint the imprint 
of a Miocene mantle flow episode during the rollof a Miocene mantle flow episode during the roll--back emplacement of back emplacement of 
the Gibraltar arc, remained “frozenthe Gibraltar arc, remained “frozen--in” in the lithospheric mantle since in” in the lithospheric mantle since 
then…then…

….or to a ….or to a presentpresent--day process, related to the slab rollday process, related to the slab roll--back and back and 
perhaps facilitated by the lithospheric thinning beneath the Atlas beltperhaps facilitated by the lithospheric thinning beneath the Atlas belt

((DiazDiaz et al, GRL 2010)et al, GRL 2010)

Adapted from Jolivet et al., 2008 Wortel and Spakman, 2000



NEAREST project: OBS deployment in 

Examples of temporary OBS deployments for passive seismics in W-Mediterranean

p j p y
the Gulf of Cadiz (~one year: 2007-08) 

TOPO-MED project: OBS deployment 
in the Alboran Sea (6 months in 2010)in the  Alboran Sea (6 months in 2010)

Examples of Permanent Ocean Bottom Systems in the Mediterranean Sea:
-GEOSTAR (NEAREST-EMSO) in Gulf of Cadiz
FOMAR (ROA) in Alboran Sea-FOMAR (ROA) in Alboran Sea

-COBS (IGC) in Catalan margin
-ANTARES (U.Nice) in Liguro-Provencal Basin
CUMAS (INGV) in Gulf of Puzzuoli-CUMAS (INGV) in Gulf of Puzzuoli

-MSBO (KOERI) in Marmara Sea
………



Permanent Stations
Coverage (120 km rings)Coverage (120 km rings)

From A BrisbourneFrom A. Brisbourne,
Orfeus-Nera



Topo-Iberia + Wilas + Pyrope +Topo-Iberia + Wilas + Pyrope + 
Permanent networks in W-Europe

Topo-Iberia + Picasso (USA + p (
Germany) in N Morocco




