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The rift of Corinth:
- Extension of the Aegean plate due to
the roll-back of the

subducting African plate
- connection with northern branch of
the North Anatolian Fault
- Associated to a large instrumental and
historical earthquakes i M ~ 6.5-7

Views of the Ear!h, Copyright © 2006 by Christoph Hormann hti

USGS-NEIC
1970+ M>4.5
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western rift of Corinth
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SP and BB SEISMOMETER
STRAINMETERS AND TILTMETERS

2010, £ M=5. 3
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Seismicity 2001-2013

- 1995 Aigion earthquake, M=6.2, low-dip, blind normal fault

CRL starts in 2000, seismology

+ multiparameter monitoring (GPS, strain, MT, € )

Seismicity 2000-2014 : ~ 10 000 EQ/year 1 large swarms, days to months

Mcompl. ~1.5
two M=5.3, 2010
M=5.0, 2014



Relocated seismicity 2000-2015
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Space-Time characteristics of microseismicity:

Swarms and migration

Swarm 2004
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Figure 7. Seismic migration velocities during the western (ZW) swarm in 2014. (a) Map of the seismicity
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Space-Time characteristics of microseismicity:

Swarms and migration
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Aseismic creep on major faults

SSE

during
2002 swar

from GPS, INSAR, and borehole strainmeters e=3.1038

Psathopyrgos (transient creep), Rio-Patras, and Aigion faults

19:12 ©00:00 Oa:as o9:36
Time 3-Dec-2002 to 4-Dec-2002

Borehole strainmeter, Trizonia

Bernard et al., 200
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Continuous creep on deep faults:

Evidence from persistent multiplets?
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Locked fault surfaces on 1995 and 2010 rupture zones :
Does not seem to affect GPS rates 1

Suggests deeper or shalower interseismic sources

— N

N - . 9 s : : _—— a4 . -~




homogeneous N velocity
] I

; volumlc N
e Opening rate- -

Visquous mid- and lower crust

The «detachment» is probably unmature, growing downwards,
- not yet efficiently connected to the visquous midrust

-not the main guide for the weste

Lambotte et al. 2013
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111888 EQ M=6-6.2_
Albini, 2013;

- Fault slip rates
- Strain from geodesy
- Paleoseismicity
- Historical seismicity

- Instrumental seismicity

+ uncertainties
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études en cours sur CRL

- Imagerie de la Structure :
ondes de surface par corrélation de bruit (UPatras)
temps doéarriv®es de | a microsismicit®
Fonction récepteur : interfaces crustales (Montpellier, Ecole des Mines)
Anisotropie des ondes S ( NKUA)

- Imagerie des Sources : ENS, IPGP, Géoazur, Isterre, ...
analyse des multiplets long et court terme
dynamique spatio-temporelle de la sismicité

- aléa sismique
| oi s dodéatt ®nuati on pour :Aigi@veaHattaa(NKUAN r a
utilisation des flux temps réel pour alerte précoce au séisme (Upatras)



CRL : Near Fault Observatory (NFO)

crlab.eu

70 articles depuis 2005
>20 theses

2019: 83 instruments on

70 différent sites operated by:
51 CNRS

10 UPAT

12 NOA

7 NKUA

3 CUP
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Raw data
ECL - seismometers

CL - accelerometers

HA - seismometers
A - accelerometers

HP - seismometers
HP - accelerometers

.
""""

HL - seismometers
HL - accelerometers

Data Product
( Focal mechanlsm\

[Athens - NOA j

[Athens : NKUA)
( Patras - UPAT ]

available through
respective websites, and
LEMSC - webservices

( Patras - UPAT

Seismological data

[ N
CNRS - RESIF

2

~ CNRS
ENS - EOST
Athens - NKUA [ - GEOAZUR |

French national
iy data center
L J

NOA

Athens - NOA

.
o

 —— L LTI T
—s differed time (QC,
triggered, etc)

/Earthquake catalog and parameters\

available through
CRL website

(CNRS -ENS - EOST)
CNRS - webservice

[Athens - NOA

available through
respective websites

[Athens : NKUA)
EMSC - webservices

&Patras - UPAT ) J

2| Greek national
J‘L data center &

EIDA Nodes

a i

Products
in development

Multiplet catalogs
[CNRS - EOST - IPGP

- ENS

Seismic Velocity
and Attenuation Models

( CNRS - ENS )

\ ( Athens - NKUA ) /



CRL :
- Near Fault Observatory (NFO) dans EPOS depuis 2017
- données CRL sismo et GNSS disponibles en temps réel par RESIF

- comité de coordination CRL, bureau de direction des 5 NFOs

- financement grec indépendant (HELPOS)

A

-iSite instrument ®0 de | "I NSU dep
mais pas de soutien récurrent du CNRS : 0 ke en 2017-2018, 5 ke en 2019

Y
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situation critique pour maintenance

Y besoin de 75 kel an
les 50 instruments du CNRS
- maintenance terrain
- base de données
- management

(112 ke/an pour CRL)



CRL : observatoire international depuis 2001
- Near Fault Observatory (NFO) , EPOS, depuis 2017
- Site instrumente de I'INSU depuis 2017

Observatoire = infrastructure de terrain + base de données
Quel statut/financement pour maintenir l'infrastructure de terrain?
France:

ENS, EOST, GEOAZUR, IPGP, GM, ISTerre, IRSN, Ecole Mines, ...
+ partenariat international: Grece, Italie, Rep. Tcheque
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Observatoire international de Corinthe - CRL

Thématiques de recherche sur le long terme

- Mécanique multi-echelle d'un systeme de failles
- Dynamique spatio-temporelle de la sismicité: essaims, migration, repeaters

- Couplages sismique/asismiques

- Rbéle des fluides

- Lien entre structure crustale, sismicité, et déforation/glissements asismiques

- Mécanique du rifting
- Aléa et risque sismique

Continuité d'observation -> Maintien de l'infrastructure de terrain
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Observatoire de Corinthe i NFO

Mécanique sismogene des falilles:
Multidisciplinaire: Sismologie, géodésie, tectonique
Structure + Dynamique

Couplage sismigue-asismique - rble des fluides

- sismicité espace-temps

- multiplets - repeaters

- variation temporelle du milieu (corrélation de bruit, repeaters)
- tomographie 3D (réseaux actuels ou temporaires)

- recherche de transitoires asismiques (GPS, extensometres)
- deformation GPS et INSAR : modeles elastiques

- lien sismicité / taux déformation

- modélisations hydromécaniques

- modélisation mécanique du rifting (cycles simiques) i 2D- 3D
- cinématique/mécanique des différentes zones sismogenes

- aléa sismique dépendant du temps

- mouvements forts (analyses et prédictions)

- risques: Aigion, Patras

e ...

Instrumentation nouvelle

- Faille Rio-Patras / Psathopyrgos

- Réseaux temporaires tomo sismique
- instrumentation sous-marine

- MT 1T tomographie resistivité

Pascal Bernard
Pierre Briole
Lucile Bruhat
Louis de Barros
Fabian Bonilla
Anne Deschamps
Pierre Dublanchet
Blandine Gardonio
Stéphanie Gautier
Alexandrine Gesret
Maxime Godano
Agnés Helmstetter
Emilie Klein
Hélene Lyon-Caen
David Marsan
Jean-Arthur Olive
Alexis Rigo

Clara Duverger
Cécile Doubre
Francoise Courboulex
Claudio Satriano
Christel Tiberi
Sophie Lambotte
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How does the rift change towards west?
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Western Corinth Near Fault Observatory (NFO-
EPOS .
Multidisciplinary research infrastructure

SW continuation of j

Analysis and modeling of multiscale
coupled seismic/aseismic processes on
fault systems
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- Enlarge to Patras Rift, to the West

- Connection to subduction and
Kephalonia fault system?



Detachment model with constant opening rate (remote) and decreasing friction

homogeneous N velocity
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Gulf of
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Long-lasting multiplets
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Multiplets with N>10 events
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Stability of rift opening rate versus variability of micro-seismicity:
different strain sources ?
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The fluctuating micreseismicity and the stationary GPS rate are unlike
to have the same source:

The main source of GPS rate may not be the shearing of the seismic



The 7 nov 2014 earthquake, M=5
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The crust is brittle and seismically active beneath the main seismic layer



2001 seismic swarm
Re-activation of an ancient fault, dip 45 NW
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Seismogenic patches . \H
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Pacchiani, 2006 2001 seismic swarm: relocated multiplets
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