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On 8 June 2008 at 12:25 GMT, a large (Mw6.4) earthquake occurred NE of the town of Andravida in Western
Peloponnese, Greece – an area characterized by high seismicity during the last decade. In this study, the local velocity
structure of the Andravida Fault Zone (AFZ) is investigated primarily using data recorded during the period 2012-2017
by the Hellenic Unified Seismological Network (HUSN). We selected about 1,500 seismic events recorded by the local
HUSN stations as well as the Hellenic Strong-Motion Network (HSMN). By applying tomographic inversion, we
produced and interpreted 3D models of VP, VS, and VP/VS ratio in the study area. The spatial distribution of the
aftershocks, as well as the 3D model derived by Local Earthquake Tomography (LET), provided evidence for the rupture
plane. Surface breaks and minor faults are found to be oblique to the main direction of the AFZ, as a result of a
restraining bend in Mtn. Movri and the formation of a positive flower-structure in the shallow layers of the upper crust.
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1. INTRODUCTION
Greece is located in the eastern end of Europe where a variety
of geological processes – such as the Alpine orogenesis – take
place. The creation of the Alpine mountain chain, as one of the
most important geological features, is caused by the collision
between Europe and Africa. Furthermore, intense deformation
observed in Greece and surrounding areas produces significant
seismicity concentrated in certain seismic zones, such as the
Hellenic Arc. This seismicity consists of thrust tectonics, strike-slip faulting, as well as normal faults in the back-arc area
(Papazachos and Papazachou, 1997; Aksu et al., 2000).
The region of western Greece (Fig. 1) is characterized by
complex tectonics that involves a compressional stress field
along the Hellenic Arc, and an extensional one in the back-arc
area with the Corinth Rift as the major structure. The dynamics of the convergent plate boundaries dramatically change
from NW to SW Greece (Kassaras et al., 2016). The region of
the Greek-Albanian border is dominated by a continentcontinent collision, expressed mainly by reverse focal mechanisms, with a deformation rate of up to about 100 nstrain/yr
(Hollenstein et al., 2008). South of Zakynthos Island, the geodynamic regime is totally changed to ocean-continent subduction, characterized by thrust faulting along the Hellenic Arc,
with GPS velocities of approximately 20 mm/yr (Hollenstein
et al., 2008). The transition zone between the collision zone to
the North, and the subduction zone to the South, is characterized by the Cephalonia-Lefkas Transform Fault Zone
(CLTFZ) (Papadimitriou et al., 2006) – exhibiting dextral
strike-slip faulting with a deformation rate of about 10 mm/yr
*)

(Kahle et al., 1995; Lagios et al., 2007; Chousianitis, 2010).
This differentiation of the geodynamic regime is expressed
both by the GPS-derived velocities and the increase of seismicity towards the south in western Greece.
The main feature of the back-arc region is the Corinth
Gulf, located in central Greece east of Cephalonia Island. The
gulf is dominated by normal faults striking E-W and by N-S
extension (Armijo et al., 1996; Papadimitriou et al., 2010a).
The regime is gradually changing towards NW where Trichonis Lake is situated. In this region both the NW-SE normal
and the strike-slip faulting, are observed. The tectonic setting
also changes towards south Peloponnese, where normal faulting in the N-S direction, and the E-W extension, are observed
due to a 90° rotation of the stress field about the vertical S1
maximum principal stress axis (Kapetanidis & Kassaras,
2019). Western Peloponnese (Fig. 2) is mainly composed of
Alpine sedimentary rocks of the Gavrovo and Pindos geotectonic units. The whole unit is intensively folded and faulted,
forming successive thrusts of Mesozoic and early Cenozoic
age, which are cut by normal neotectonic faults. On the other
hand, SW Peloponnese is characterized by the presence of neotectonic (post-Miocene) structures, including large grabens
and horsts bounded by wide fault zones that strike both N-S
and E-W. The pattern and growth of these neotectonic units
are complicated because of regional uplift, crustal block rotation, and normal fault development throughout the Quaternary; see, e.g., Armijo et al. (1992).
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Figure 1. Main tectonic features in Greece and Western Turkey. Abbreviations-AFZ: Andravida Fault Zone; HT:
Hellenic Trench; NATr: North Aegean Trough. Fault traces derived by Pavlidis et al. (2010) and Ganas et al. (2013).

2. SEISMICITY
The region – as shown on Fig. 2 and delineated by the Ionian
Islands of Lefkas, Cephalonia, and Zakynthos to the west, the
city of Aigio in the Corinth Gulf to the east, the Amvrakikos
Gulf to the north and Pyrgos city in Western Peloponnese to
the south – is characterized by a very low background-seismicity, possibly defining a “nano-plate” also known as Cephalonia-Lefkas-Aitoloakarnania Block (CLAB) (Kassaras et at.,
2016). The tectonics in Western Peloponnese is unclear due to
the lack of major surface fault-escarpments, and the absence
of large historical earthquakes. Moderate seismic activity in
the area was expressed by the 16 October 1988 event (Mw5.8)
which caused some damages in the town of Vartholomio, as
well as by the 7 June 1989 (Mw5.2), the 26 March 1993 Pyrgos (Mw5.5) and the 14 July 1993 Patras events (Mw5.6) (Koukouvelas et al., 1996; Tselentis, 1998; Lekkas et al., 2000)
which occurred at the distance of 14 km, 45 km and 27 km
from the Andravida event, respectively. During the 1990s, seismic activity has significantly increased in the broader area of
Western Peloponnese, with the most important events being
the Vartholomio of December 2002 (Roumelioti et al., 2004),
the Zakynthos of April 2006 (Papadimitriou et al., 2010b), the
Trichonis of April 2007 (Kiratzi et al., 2008; Kassaras et al.,

2014), and the Chalandritsa of February 2008 (Kapetanidis et
al., 2010) earthquake sequences.
A large (Mw6.4) dextral strike-slip earthquake occurred on
8 June 2008 at about 22 km E-NE of Andravida town in the
Western Peloponnese, in an area where seismicity remained
remarkably low during the instrumental period. More specifically, the epicenter was at 7 km NE of the artificial Pinios Lake
and 38 km SW of the city of Patras. Despite a large magnitude
of this event, no co-seismic rupture of the activated fault was
observed in the vicinity of the epicenter. However, secondary
ground fissures were reported in a broader area, at: Nisi (trending almost NNW–SSE), Vithoulkas (trending generally N–
S), and Michoi (trending WNW–ESE) (Koukouvelas et al.,
2010). Furthermore, railway tracks were strongly deformed in
Kato Achaia (Mavroulis et al., 2010), the meizoseismal area
with the highest macroseismic intensity, which, notably, does
not coincide with the epicentral area and is situated at approximately 20 km NE of the mainshock’s location. The seismic activity remained at relatively high levels during the study period (2012-2017), accommodated along the NE-SW dextral strike-slip fault zone, as seen in Fig. 3.
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Figure 2. Geological features in the area of study (Western Peloponnese). Abbreviations- KANF: Kato Achaia Normal Fault; VTM:
Vartholomio. Main geologic and tectonic elements derived by Koukouvelas et al. (2009), Pavlidis et al. (2010) and Ganas et al. (2013).

3. DATA AND ALGORITHM
The goal of this tomographic study was to determine the crustal structure in the Western Peloponnese in order to identify
the blind fault that was ruptured during the 2008 Andravida
earthquake sequence, utilizing manually located events. LET
techniques have been successfully applied to reveal the velocity structure in such cases (e.g., Drakatos et al., 2002; Koulakov et al., 2010). In the present study, the analysis was based
on the LOcal TOmographic Software (LOTOS) by Koulakov
(2009).
P- and S-phases of more than 1,500 events recorded during
2012-2017 by stations of the Hellenic Unified Seismological
Network (HUSN) and the Hellenic Strong-Motion Network
(HSMN), located in Central Greece, were used for the tomographic inversion. Synthetic tests were performed to set the input parameter values that produced better resolution and increased the fidelity area. For the 3D tomographic inversion, a
dataset consisting of 44,417 P- and 22,541 S-arrival-times was
selected, with at least 12 phases per event (Fig. 4). The algorithm provides two alternative options: inversion for VP and VS
(VP–VS scheme) using P and S travel-time residuals (dtP and
dtS), and inversion for VP and VP/VS ratio (VP–VP/VS scheme)
using dtP and differential residuals, dtS – dtP. In order to obtain
additional constraints on the VP and VS anomalies, the inversion was performed in this study for both VP–VS and VP–
VP/VS schemes (Koulakov, 2009; Jaxybulatov et al., 2011).

For input data, we used the stations’ coordinates, their elevations, and the arrival times from locally recorded seismicity.
Coordinates of the hypocenters and the origin times are not required since determined along with the computations. However, if preliminary hypocentral locations are available, as in
the present case, they are used to decrease the processing time.
Additionally, the available initial 1–D velocity model (Karakonstantis, 2017) and a set of input parameters to perform the
convergence iteration steps, i.e., parameterization, grid dimensions, and damping parameter, are defined by the user (Koulakov 2009). We employed a nodal representation, given that the
velocity field, reconstructed by a three-dimensional grid, does
not assume a specific geometry of heterogeneities (Toomey
and Foulger, 1989). The grid spacing (~2 km) was kept considerably smaller than the expected resolution length, to reduce
the bias of the resulting models due to the grid configuration.
The optimal grid mesh was determined while taking into account the stations/events geometry. In addition, to further decrease the influence of the model parameterization on the solutions, the inversion was repeated using four grid orientations
(0˚, 22˚, 45˚, and 67˚). The inversion results, obtained for the
previously mentioned grids, were stacked into one summary
model, reducing the artifacts related to grid orientation, as described by Koulakov (2009).
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Figure 3. Seismic activity in the broader area of study a) for the period between June-August 31, 2008, including the aftershocks of the Mw6.4 Andravida
earthquake of June 8th, 2008, and b) for the 2012-2017 period. Yellow triangles are the available local stations of HUSN and HSMN.

VP/VS
ratio

Figure 4. Total P- (blue) and S-ray (yellow) distribution. Red triangles indicate locations of the HUSN
and the HSMN stations. The background seismicity (M ≥ 2.8) during 2012-2017 is presented by
green and the selected seismicity in the study area by black circles (Karakonstantis, 2017).
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1.79

Layer

P-wave
Velocity
(km/s)

Ceiling
Depth
(km)

1

4.9

0.0

2

5.8

2.5

3

6.1

8.5

4

6.4

17.0

5

6.9

21.0

6

7.0

24.0

7

7.3

35.0

Table 1. The 1-D velocity model
(Karakonstantis, 2017) used in this
study.
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4.

RESULTS

4.1 Sensitivity analysis
A sensitivity analysis for the available dataset was performed
using the checkerboard test (Humphreys and Clayton, 1988).
This method uses alternating anomalies of fast and slow velocity perturbations, relative to the initial 1-D gradient model,
evenly spaced throughout the model in a checkerboard pattern
(Fig. 5). The data resolution is mainly controlled by the raypath distribution, by the model parameterization, and by smoothing (Lees and Crosson, 1989). The average spacing between stations is of the same order as the minimum size of the
resolved anomalies in the tomographic inversion (Koulakov
and Shapiro, 2015).
Checkerboard tests are performed to reproduce the attribu-

tes of the real-data-processing procedure. In the initial synthetic models, the cell size corresponds to the expected anomalies. The applied procedure requires the definition of spiked regions, with a 10% variability in the velocity structure, compared to the reference 1-D velocity model; see Table 1. We first
compute travel-times for the paths between the source and the
receiver. Subsequently, we add random noise to synthetic travel-time residuals to resemble the respective RMS errors of
0.15 s for P-waves and 0.25 s for S-waves observed in the real
data. This procedure corresponds to a real observation system
that uses 3D ray tracing that follows the bending algorithm
principles.

Figure 5. Initial checkerboard model for the depth slices of 5, 15, 20, and 25 km, with the anomaly cell size of 7x7 km2.
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Figure 6. Reconstruction of P-wave anomalies for the depth slices of 5, 15, 20, and 25 km, with the anomaly cell size of 7x7 km2. The
confidence area is within the dashed-outline polygon.

We reconstructed the synthetic model in the same way as in
the case of real data, including the 1-D velocity model optimazation and the absolute source location. After several synthetic-data tests, the set of parameters that provided a greater confidence area, and that could successfully reconstruct the model of checkerboard anomalies, was used for the 3D tomographic inversion of real data. Errors in the data control the inversion variance, and they include mis-picks, mislocations, and
incorrectly determined ray-paths.
An example of a checkerboard test, presented herein, consists of alternating 7x7 km2 anomalies for the horizontal

tests, which were used to define the limitations of our model.
The variations (in %) of body-wave velocity anomalies (±
10%) and the VP/VS ratio distribution, can be seen in Figs. 6-8,
for depths of 5, 15, 20, and 25 km. The sign of the velocity
was changed at the 5 km depth to check the vertical resolution.
The synthetic model is reconstructed adequately within the region between the Pyrgos basin to the south and the southern
shores of Central Greece near the city of Nafpaktos (37.7º38.4ºN, 20.9º-22.0ºE). More specifically, the anomalies do not
resolve well within the depth slice of 5 km depth for either of
the P- and S-wave velocity models.

© 2019 Journal of Geophysics & Author(s) under CC BY-NC-ND 4.0. All rights reserved.
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On the other hand, synthetic body-wave (P, S) anomalies
were reasonably restored throughout the study area, in the depth slices for 15, 20, and 25 km depths (37.40ºN-38.45ºN,
20.85ºE-22.00ºE). Horizontal smearing was observed towards
the NNE part of the study area and was mainly due to the azimuthal gap of the available seismological stations and the relatively sparse epicentral distribution. The synthetic tests have
shown that the absolute amplitudes of the body-wave anomalies were up to 4% smaller than the respective amplitudes from
the starting checkerboard grid.

These tests are used as a preliminary tool to understand
whether the ray configuration enables the reconstruction of the
shape of small patterns at all depths. In cases when this condition is not satisfied, the test results indicate the size of the anomaly preserved throughout the examined depth interval. The
size and form of the resolved area for the horizontal slices, together with the presence of dense ray coverage for the horizontal slices, provide reliability to the interpretation of the final
results of the velocity perturbations, as well as for the VP/VS
values.

Figure 7. Reconstruction of S-wave anomalies for the depth slices of 5, 15, 20, and 25 km, with the anomaly cell size of 7x7 km2. The
confidence area is within the dashed-outline polygon.
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Figure 8. Reconstruction of S-wave anomalies for the depth slices of 5, 15, 20, and 25 km, with the anomaly cell size of 7x7 km2. The
confidence area is within the dashed-outline polygon.
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4.2 Real-data inversion
The values of P- and S-wave residuals from different iteration
steps of the inversion procedure are in Table 2. For the P- and
S-data, the reduction of the residual is ~10% and 13%, respectively. The resulting P- and S-wave velocity anomalies with
respect to the starting 1-D velocity model are shown in horizontal depth slices (Figs. 9-10). The interpretation of the obtained results is limited to the unmasked confidence regions as characterized by reasonable reconstruction of the checkerboard
model. The mean computed P and S anomalies for the study

area are within ±10%.
Strong NE-SW oriented negative velocity anomalies predominate at both the upper and the lower crust onshore the Peloponnese. In the tomograms of Figs 9-11, these anomalies are
observed down to the 25 km depth west of Kyparissiakos Gulf
and crossing central Peloponnese. At depths below 25 km, the
model lacks resolution and can only be regarded indicative,
hence it is not discussed here.

Figure 9. Tomograms of lateral VP (%) variations at 5, 15, 20, and 25 km depths. Areas with lower resolution are masked (darkened).
Fault traces derived by Koukouvelas et al. (2009), Pavlidis et al. (2010), and Ganas et al. (2013).

© 2019 Journal of Geophysics & Author(s) under CC BY-NC-ND 4.0. All rights reserved.

9

Karakonstantis, A., Pavlou, K., Kapetanidis, V. (2019) Tomographic imaging of the Andravida blind strike-slip fault (Western Greece), J. Geophys. 63(1):1-14

Figure 10. Tomograms of lateral VS (%) variations at 5, 15, 20, and 25 km depths. Areas with lower resolution are masked (darkened).
Fault traces derived by Koukouvelas et al. (2009), Pavlidis et al. (2010), and Ganas et al. (2013).

Iteration

P-residual (s)

P-residual reduction (%)

S-residual (s)

S-residual reduction (%)

1
2
3
4
5

0.262
0.244
0.239
0.237
0.236

0.00
7.06
8.93
9.50
9.98

0.427
0.387
0.376
0.372
0.369

0.00
9.41
12.06
12.76
13.40

Table 2. Average absolute values of P- and S-wave residuals and their cumulative reduction percentage during the inversion of synthetic data.
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At the depth slice of 5 km, a NE-SW-trending zone of negative body-wave velocity perturbations and relatively low
VP/VS ratio values (~1.70) appears near the city of Patras (Fig.
9-11). This anomaly follows the mean distribution of fluvial
deposits and marine terraces of Pleistocene age which are bounded by positive (~6%) body-wave velocity perturbations and
relatively high VP/VS ratio values (~1.92), possibly connected
to the Mesozoic carbonate rocks to the east and the Agia Triada Fault (ATF) to the south, respectively (Koukouvelas et al.,
2009).
An NW-SE-trending negative anomaly in P-waves is observed in the Patraikos Gulf north of Patras city, at the depth

slice of 10 km. This anomaly coincides with the direction of
the fault traces into the Gulf (Ferentinos et al., 1985). An approximately NNE-SSW discontinuity of positive-to-the-west and
negative-to-the-east, body-wave (VP and VS) velocity anomalies (Figs. 9-10), is identified close to Mtn. Movri (south of Patras), in the depth slices of 20 and 25 km. This pattern is more
distinct in the VP/VS ratio tomograms of the respective depth
slices (Fig. 11). The distribution of both body-wave velocity
anomalies and VP/VS ratio mark the trace of the northern branch of the activated fault (AFZ) during the 2008 Andravida
earthquake (Mw6.4).

Figure 11. Tomograms of lateral VP/VS at 5, 15, 20, and 25 km depths. Areas with lower resolution are masked (darkened). Fault traces
derived by Koukouvelas et al. (2009), Pavlidis et al. (2010) and Ganas et al. (2013).
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In the area south of Pinios Lake, a significant change is observed in the direction of the trending anomalies from NNE-SSW
(north) to ENE-WSW (south), near the city of Pyrgos, at the
depth slices of 20 and 25 km (Figs. 10-11). This discontinuity
disappears in the offshore area SSW of the town of Vartholomio, possibly marking the termination of the AFZ. A smaller
anomaly lies to the NNE of the town of Andravida, where a
NNE-SSW trending discontinuity between high VP/VS ratio
values (>1.85) to the west and lower ones (<1.74) to the east
can be seen at depths between 15 and 25 km (Fig. 11), where
an earthquake swarm activity with magnitudes M>4.0 took
place in May of 2019.

5.

DISCUSSION

Variations in seismic velocity and the VP/VS ratio usually depend on the rock’s characteristics, such as fractures, composition, porosity, and saturation in gas or water, as well as on the
rock’s physical conditions, i.e., temperature and pressure (Selverstone et al. 1991; Evans and Chester 1995; Sanders et al.
1995; Faulkner et al. 2010). The orientation of P and S wave
anomalies is affected both by active faults, such as Andravida
Fault Zone (AFZ) and Kato Achaia normal fault (KANF), and
local surface geology (Koulakov et al. 2010).
Positive NE-SW anomalies down to 25 km depth are related
with the major AFZ dextral strike-slip fault (37.85º-38.12ºN,
21.40º-21.60ºE) that produced the strong (Mw6.4) earthquake
of 2008 (Serpetsidaki et al., 2014). Some interesting features
are revealed through the anticorrelation of VP and VS anomalies, with higher P and lower S velocities – resulting in high
VP/VS ratio values (1.90-2.06). These are found to be parallel
to the mean direction of mapped faults and thrusts which are
mainly related to tectonic grabens. The latter are filled with a
thick layer of recent sedimentary deposits so a high VP/VS ratio can be explained by fracturing and fluid penetration along
the fault plane, as in the case of the AFZ. From Nision to Mtn.
Movri in particular (Figs. 9-10), the high-velocity contrast between the western (low VP, high VS) and eastern (high VP, low
VS) block of the AFZ marks a trace of the northern branch of
the activated fault. Most earthquake hypocenters at these depths are in regions of relatively high velocity. The high-velocity
volume overall is oriented in the SW-NE direction. The presence of high VP/VS ratio values at 15-20 km depth in the AFZ
indicates that the rupture area consists of relatively-small-aspect–ratio, water-filled pores of the basement rock under overpressured conditions, as similar cases have shown (Takei,
2002; Nakajima et al., 2006).
In the area where the NNE-SSW anomaly bends (Mtn. Movri), the hypocentral distribution gets more involved for the
depth interval between 5 and 15 km. This formation was interpreted as a branch of flower structure above a blind strike-slip
fault (Zygouri et al., 2015) that caused the 2008 Mw6.4 earthquake in the lower crust of NW Peloponnese (Serpetzidaki et
al., 2014). According to Halpaap et al. (2018), the aftershock
sequence of the 2008 Andravida earthquake is in an area of thickened crust, where the coupling between different microplates would be a possible scenario. Sachpazi et al. (2015) attrib-

uted this structure (AFZ) to differential shear slip at the base
of the Aegean crust by a similarly striking slab tearing, while
Hansen et al. (2019) proposed that the AFZ plays the role of a
ramp connecting the subducting segments at the Western termination of the Hellenic trench and that it is associated with
the westward retreat of the oceanic slab beneath Peloponnese.
Based on our result, this structure appears to be shifted southwards from Strofades to Zakynthos Islands (Figs. 9-11), extending towards the backstop of the Hellenic arc at depths between 20 and 25 km. This is probably an indication of the connection of shearing with the western part of the Ionian plate,
where a major dextral flower structure – localized at the prism-backstop contact west of Zakynthos – has been deduced by
Chamot-Rooke et al. (2005), and, more recently, by Gallais et
al. (2011).
On the other hand, the unfractured parts of the crust are clearly expressed as high body-wave (P, S) velocity and low
VP/VS ratio structures such as the Antirrion and Nafpaktos basins along the northern coasts of Patraikos and Western Corinth Gulf, respectively (38.35ºN, 21.75ºE), within the depth slice
of 15 km. In other parts of the studied volume, a reasonably
good qualitative correlation of P and S anomalies is observed.
Within the depth slice of 5 km SW of Patras in particular, a
WNW-ESE oriented discontinuity of positive-to-the-south
(north of Mtn. Movri) and negative-to-the-north (south of the
city of Patras) body-wave (P, S) velocity anomalies, is seen,
coinciding with the KANF while dividing the Alpine basement of Gavrovo geotectonic and quaternary deposits, respectively. The resulting anomalies in this area are attributable to simultaneous activation of minor NW-SE trending faults in the
Gulf of Patras and the ENE-WSW Agia Triada south dipping
normal fault.
The results obtained in this study, in conjunction with geological observations (Koukouvelas et al., 2010; Mavroulis et
al., 2013) and seismological studies (Serpetzidaki et al., 2014;
Sachpazi et al., 2015; Halpaap et al., 2018; Hansen et al.,
2019), provide further details for the local faults pattern in the
broader area of the Western Peloponnese, offering new insights for the AFZ that was ruptured during the 2008 Andravida
earthquake. The split of the AFZ into two fault branches of i)
ENE-WSW and ii) NNE-SSW direction became evident in both body-wave (P, S) velocity anomalies and VP/VS ratio tomograms of 15 km (northern part) and 25 km (southern part),
respectively. This change in the fault’s orientation, combined
with the complex surface tectonic structure and diffuse seismicity in the area of Mtn. Movri, support the scenario of a restraining bend of the AFZ (Fig. 12).

6.

CONCLUSIONS

In this study, we performed tomographic inversion for the intricate geological and tectonic settings of the Western Peloponnese, to investigate the crustal structure in detail. The distribution of P- and S- velocity anomalies and VP/VS ratio are found to be consistent with the known tectonic features in the study area. This observation, in turn, corroborates the reliability
of the models.

© 2019 Journal of Geophysics & Author(s) under CC BY-NC-ND 4.0. All rights reserved.

12

Karakonstantis, A., Pavlou, K., Kapetanidis, V. (2019) Tomographic imaging of the Andravida blind strike-slip fault (Western Greece), J. Geophys. 63(1):1-14

At shallower depths (5-15 km), we observed low velocities
for both P- and S-waves with large VP/VS ratio, mainly either
close to the main segments of the AFZ or in the proximity of
the Quaternary basins (Patraikos Gulf). The NNE-SSW direction of such anomalies led to the highlighting of the Andravida
Fault Zone (AFZ), ruptured during the 8 June 2008 earthquake
(Ganas et al., 2009; Papadopoulos et al., 2010; Serpetsidaki et
al., 2014). Similar values were found to be associated with
major faults, which implies fracturing and fluid penetration along the plane. High-velocity structures, accompanied by low
VP/VS ratio, were linked to unfractured parts of the crust such
as the Rion-Antirrion and Nafpaktos basins.
The spatial distribution of seismic activity, body-wave (P,
S) velocity anomalies, and values of VP/VS ratio have revealed:
• A complex shallow structure;
• The Andravida Fault Zone (AFZ) appears to be more continuous in deeper slices (at ~20 km);
• The enhanced continuity can be due to a positive flowerstructure of the Andravida strike-slip fault in the area between
Nision village and Mtn. Movri, as a result of a restraining bend of the AFZ.
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