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Introduction 
 

The files contained in the auxiliary material gives information on the seismic and GPS data, and how 

the article figures are obtained. We also show supplementary figures that highlight the spatio-temporal 

evolution of the seismicity. Other figures present the GPS data at three more stations.  

 

1. text01.doc Supplementary methods : a quick description of the seismic data, with information on 

how the figures are obtained, followed by a description of the processing of the GPS data. 

 

2. fs01.pdf  Supplementary figure S1 : Time evolution of seismic activity in the 200km-wide zone 

surrounding the North Anatolian Fault and its prolongation. This area is outlined by a rectangle in Fig. 

2a. The location of the events is projected along the fault trace. 

 

3. fs02.pdf Supplementary figure S2 : Magnitude distribution of events for the period 2005-2011 in 

each one of the clusters outlined by a box in Fig. 2b. The red line shows the corresponding 

Gutenberg-Richter law and the blue line is the inferred magnitude of completeness. 

 

4. fs03.pdf Supplementary figure S3 : Spread of the deformation within a few weeks after the slab 

breakup. a, Spread of the deformation to the trench area: Seismicity in the subduction between the slab 

breakup (red star) and the subduction earthquake (black star): red=first 48h, light blue=next 18 days, 

deep blue=following 18 days, black=last 24h. The only event in the 20 days prior to breakup is in white. 

b, Spread of the deformation to the area linking the North Anatolian Fault zone to the subduction: 

Seismicity in the 2 weeks following the February 14 subduction earthquake (first 12h in red, the rest in 

blue, large circles are M>4). All events between 15 and 30km depth (the depth range of the Achaia 

rupture) are shown. The early aftershocks of the June earthquake, delineating the Achaia rupture, are 

displayed in grey for comparison. 

 

5. fs04.pdf  Supplementary figure S4 : GPS record (North component) at station PYLO (see Fig. 1 for 

location) corrected for interseismic velocity and seasonal variations. Dashed lines indicate the 

occurrence times of the Leonidio (L), Methoni (M) and Achaia (A) earthquakes. The station moves 

southward by ~15mm on February 14, 2008, during the Methoni earthquake and the second event in 

the same zone a few hours later. After February 14, it keeps moving slowly southward until June 8 

when it moves abruptly southward by ~2mm during the Achaia earthquake. Its slow southward 

displacement continues afterwards and is visible until the end of 2010. 

 

6. fs05.pdf Supplementary figure S5 : GPS record (North component) at station KOUN (see Fig. 1 for 

location) corrected for interseismic velocity and seasonal variations. Dashed lines indicate the 

occurrence times of the Methoni (M) and Achaia (A) earthquakes. The station moves southward by 

respectively ~2mm and ~3mm during the two earthquakes. In spite of the noise oscillations present, the 

trend of the record indicates that the station keeps moving south by a few millimeters until 2010. 

 

7. fs06.pdf Supplementary figure S6 : GPS record (North component) at station RLSO (see Fig. 1 for 

location) corrected for interseismic velocity and seasonal variations. Dashed lines indicate the 

occurrence times of the Methoni (M) and Achaia (A) earthquakes. The station is pulled southward 

(~2mm) by the Methoni earthquake, then rebounds northward (~8mm) during the Achaia earthquake. 

 

8. fs07.pdf Supplementary figure S7 : Evolution of the cumulative number of events (black) or seismic 

moment (red) in the clusters near the Hellenic Trench (A: MET; B: ZAK) shown in Fig. 2b. All the 



events above the completeness magnitude (Supplementary Fig. S2, Supplementary Table S1) are 

included. Vertical lines indicate major earthquakes. 

 

9. fs08.pdf Supplementary figure S8 :  Zoom on the GPS time series around the occurrence times of 

distant earthquakes at stations RLSO (for the Methoni earthquake), PYLO and KOUN (for the Achaia 

earthquake). The period considered extends from one month before the earthquake to one month after. 

One may observe the southward displacement of these stations at the time of the earthquake. In 

particular, even if some noise is present, the occurrence of the displacement step at PYLO and RLSO 

on the day of the earthquake shows that it is the coseismic signature. 

 

10. ts01.doc Supplementary table S1 : Coordinates of the areas considered in Fig. 3a and 

Supplementary Fig. S7 and outlined in Fig. 2b with their corresponding magnitude of completeness. 

 

10.1. Column “Region”, names of the regions considered in this study 

10.2. Column “Longitude 1”, degrees, minimum longitude defining the region 

10.3. Column “Longitude 2”, degrees, maximum longitude defining the region 

10.4. Column “Latitude 1”, degrees, minimum latitude defining the region 

10.5. Column “Latitude 2”, degrees, maximum latitude defining the region 

10.6. Column “Mc”, magnitude of completude of the region  

 



Supplementary Methods

Seismic data 

The seismicity data that we use are from the catalog of the National Observatory of Athens. We have 
calculated the magnitude of completeness of the catalog (the magnitude above which the catalog is 
complete) for each of the areas outlined by a box in Fig. 2b for the period 2005-2011 (Supplementary 
Fig. S2, Supplementary Table S1). The six boxes in the extensional basins are chosen to encompass the 
zones of high background seismicity. The time evolution curves of seismicity displayed (Fig. 3a, 
Supplementary Fig. S7) include all the catalog events in these areas at or above this magnitude 
threshold. The earthquake mechanisms presented come from the sources given in the text, the largest 
source being the Department of Geophysics of the University of Athens (www.geopysics.geol.uoa.gr).

The maps of Fig. 4 are obtained by calculating the seismic moment released in areas of 1° of latitude 
by 1° of longitude. Values calculated for the periods indicated are compared to the mean seismic 
moment released during 6 months in the same areas in the previous 5 years (2003-2007). Seismicity in 
areas where the ratio is higher than 10 is shown in red.

GPS data

Two of the GPS stations used (PYLO and KOUN) belong to the Corinth Rift Observatory 
(https://gpscope.dt.insu.cnrs.fr/chantiers/corinthe) managed by Pierre Briole and Olivier Charade who 
installed and maintain the stations. The third one (RLSO) belongs to the National Observatory of 
Athens (http://egelados.gein.noa.gr/services/GPS).

Raw GPS observations are processed using the GAMIT-GLOBK (version 10.5) software suite [Herring
et al., 2010] with IGS final orbits and IERS Bulletin B Earth orientation parameters. Daily loosely-
constrained solutions are then aligned to the ITRF2008 [Altamimi et al., 2011] by estimating a 6-
parameter (translation and rotation) Helmert transformation using several regional sites included in the 
processing whose coordinates are well determined in the ITRF. The time series were then analysed 
simultaneously for velocity, co-seismic offsets and seasonal (annual plus semi-annual) terms. Realistic 
velocity uncertainties were determined using the "RealSigma" algorithm [Herring, 2003; Reilinger et 
al., 2006].

The "interseismic velocity" correction is not based on a physical or kinematic model of the deformation
of the region, only on the data of individual sites themselves. The time series shown in Figures S4-6 are
relative to a pre-earthquake velocity, which is estimated simultaneously with offsets, a logarithmic 
post-earthquake decay function and seasonal (annual and semi-annual) cycles. Only the linear rate and 
seasonal cycle terms are removed from the time series to show the displacement over time attributed to 
the sequence of events described.

http://www.geopysics.geol.uoa.gr/
https://gpscope.dt.insu.cnrs.fr/chantiers/corinthe
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Supplementary Figure S1: Time evolution of seismic activity in the 200km-wide zone 
surrounding the North Anatolian Fault and its prolongation. This area is outlined by a 
rectangle in Fig. 2a. The location of the events is projected along the fault trace.



Supplementary Figure S2: Magnitude distribution of events for the period 2005-2011 
in each one of the clusters outlined by a box in Fig. 2b. The red line shows the 
corresponding Gutenberg-Richter law and the blue line is the inferred magnitude of 
completeness.



Supplementary Figure S3:  Spread of the deformation within a few weeks after the 
slab breakup. a, Spread of the deformation to the trench area: Seismicity in the 
subduction between the slab breakup (red star) and the subduction earthquake (black 
star): red=first 48h, light blue=next 18 days, deep blue=following 18 days, black=last 
24h. The only event in the 20 days prior to breakup is in white. b, Spread of the 
deformation to the area linking the North Anatolian Fault zone to the subduction: 
Seismicity in the 2 weeks following the February 14 subduction earthquake (first 12h in 
red, the rest in blue, large circles are M>4). All events between 15 and 30km depth (the 
depth range of the Achaia rupture) are shown. The early aftershocks of the June 
earthquake, delineating the Achaia rupture, are displayed in grey for comparison.



Supplementary Figure S4: GPS record (North component) at station PYLO (see Fig. 1 
for location) relative to the secular velocity and seasonal variations, as estimated directly
from the raw time series data. Dashed lines indicate the occurrence times of the 
Leonidio (L), Methoni (M) and Achaia (A) earthquakes. The station moves southward 
by ~15mm on February 14, 2008, during the Methoni earthquake and the second event 
in the same zone a few hours later. After February 14, it keeps moving slowly southward
until June 8 when it moves abruptly southward by ~2mm during the Achaia earthquake. 
Its slow southward displacement continues afterwards and is visible until the end of 
2010. 



Supplementary Figure S5a: GPS record (North component) at station KOUN (see Fig. 
1 for location) relative to the secular velocity and seasonal variations, as estimated 
directly from the raw time series data. Dashed lines indicate the occurrence times of the 
Methoni (M) and Achaia (A) earthquakes. The station moves southward by respectively 
~2mm and ~3mm during the two earthquakes. In spite of the noise oscillations present, 
the trend of the record indicates that the station keeps moving south by a few millimeters
until 2010.



Supplementary Figure S5b: Zoom of Supplementary Fig. S5a over the period of 
interest.



Supplementary Figure S6: GPS record (North component) at station RLSO (see Fig. 1 
for location) relative to the secular velocity and seasonal variations, as estimated directly
from the raw time series data. Dashed lines indicate the occurrence times of the Methoni
(M) and Achaia (A) earthquakes. The station is pulled southward (~2mm) by the 
Methoni earthquake, then rebounds northward (~8mm) during the Achaia earthquake.



Supplementary Figure S7: Evolution of the cumulative number of events (black) or 
seismic moment (red) in the clusters near the Hellenic Trench (A: MET; B: ZAK) shown
in Fig. 2b. All the events above the completeness magnitude (Supplementary Fig. S2, 
Supplementary Table S1) are included. Vertical lines indicate major earthquakes. 



Supplementary Figure S8: Zoom on the GPS time series around the occurrence times 
of distant earthquakes at stations RLSO (for the Methoni earthquake), PYLO and 
KOUN (for the Achaia earthquake). The period considered extends from one month 
before the earthquake to one month after. One may observe the southward displacement 
of these stations at the time of the earthquake. In particular, even if some noise is 
present, the occurrence of the displacement step at PYLO and RLSO on the day of the 
earthquake shows that it is the coseismic signature.
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