












Fig. 13. (a) Phase 4 reconstruction (Middle Ionian–present day, 0.4 Ma–0) showing northwards rift migration only
in the west (C5), with the initiation of the north-dipping Psathopyrgos (Ps) and Neos Erineos fault systems (Lambiri
(Lm), Selianitika (Sl), Fassoulaika (Fs) and Aegion (Ag) faults) and new antithetic faults on the north coast
(Marathias and Nafpaktos). The Rion Straits opened at approximately 400 ka due to the initiation of the Ps Fault. To
the east in C4 and C3, the main rift remained static with accelerating subsidence concentrated along the southern
margin faults. Colours correspond to the stratigraphy in Figures 2 and 8 (deltas are Av, Aravonitsa; Mg, Meganitis;
Sl, Selinous; K, Kerinitis; D, Diakopto) with black arrows indicating palaeoflow. Migrating shorelines (Fig. 5c)
record the progressive uplift in the footwall of the Neos Erineos fault system (toothed lines: green, 400 ka; pink,
300 ka; blue, 200 ka). Active offshore faults and selected isochores for offshore vertical sediment thickness in
milliseconds two-way travel time (TWTT; fine black lines) for the period 135 ka to 0 are taken from Nixon et al.
(2016). (b) Facies distribution in the rift during Phase 4. Black arrows indicate delta building directions.
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from the north by the Rodini fluvial system, which
may also have supplied the eastern Patras rift (Fig.
11) (Palyvos et al. 2007). During Phase 2, the C5
area received little or no sediment from the south.
It was limited to the east by the Psaromita–Aegion
High, as evidenced by a thin and incomplete succes-
sion onlapping pronounced palaeo-relief, major
unconformities (e.g. in the AIG10 borehole), and
local facies and thickness changes (the Koumares
Member). Marine incursions into the depocentre
probably came from the east during high sea levels.

Phase 3: Calabrian–Middle Ionian

(0.7–0.4 Ma)

In the Middle Pleistocene, at around 0.7 + 0.2 Ma,
the southern basin margin, again, migrated north-
wards in C3 and C4 by some 5–10 km (Fig. 12).
In C3, the West Xylocastro Fault was abandoned
as deformation focused onto the pre-existing Der-
veni Fault, which became the principal focus of
extension, linking eastwards with the Lykopora
and East Xylocasto faults (Nixon et al. 2016). Dis-
placement gradually decreased on south-dipping
faults (Galixidi and West Channel). The main C3
depocentre narrowed to around 12 km, as the north-
ern boundary did not migrate, although minor south-
dipping faults developed in the footwall of the Gal-
axidi Fault. Mainly fine-grained prodelta and hemi-
pelagic sediments were deposited here (lower SU2
of Nixon et al. 2016).

In C4, the Pirgaki–Mamoussia Fault was aban-
doned as displacement transferred onto the East
and West Helike fault system, which gradually
propagated eastwards to link to the Derveni Fault
(Fig. 12) (Hemelsdaël & Ford 2016). Deposition
increased in the deep basin (lower SU2), but still
thinned westwards onto the Psaromita–Aegion
High. The North and South Eratini faults developed
to the north of the now inactive West Channel Fault.
However, these faults played a minor role in the
development of the C4 depocentre. The rift in C4
has an estimated width of 10–12 km. In C5, the
Lakka–Trizonia depocentre and Psaromita–Aegion
High retained the same configuration as in Phase 2.

In C4, major rivers continued to flow north
across the uplifting footwall of the East and West
Helike faults, cannibalizing their own Phase 2 del-
tas. Numerous small Gilbert deltas record the pro-
gressive uplift of the western PM block that may
have locally inherited a bathymetry of up to 400 m
basinwards of the large Phase 2 deltas. However,
where the new East Helike Fault cut across a
major delta (e.g. Vouraikos and Platanos), new del-
tas began to build immediately into the hanging wall
of the new fault. The Krathis River diverted ENE to
build the new Akrata delta across the evolving relay
ramp between the Derveni and East Helike faults. In

C3, however, footwall uplift caused the Evrostini
river system to turn south into the Feneos endorheic
basin (Rohais et al. 2007a), thus terminating a major
supply route (Killini) into the rift. East of Akrata, no
major river supplied coarse-grained sediment into
the rift.

Phase 4: Middle Ionian–present day

(0.4–0.0 Ma)

During Phase 3 and Phase 4, from approximately
620 ka to present day, activity increased on major
north-dipping faults (Derveni–Lykopora, East
Xylocastro and North Kiato) to create a single
major depocentre in the southern Gulf (C2, C3 and
eastern C4). By constructing detailed isochore
maps in six steps, Nixon et al. (2016) document
the progressive evolution and linkage of numerous
hanging-wall depocentres along the these faults,
which eventually (from around 130 ka) formed a
40 km long half-graben depocentre centred in C2
(isochores from Nixon et al. 2016 on Fig. 13). While
the succession still thins markedly westwards in C4,
owing to the persistent influence of the Psaromita–
Aegion High, the basin is now clearly connected to
the C5 depocentre.

In C5, fault activity migrated, again, onto the
east–west Psathopyrgos Fault at approximately
400 ka, which then propagated east-southeastwards
to form the Neos Erineos fault system (Fig. 13). The
Aegion Fault is the youngest fault of the system,
dated at 50–60 ka (Cornet et al. 2004). The northern
margin of the C5 rift also migrated north from the
Trizonia Fault onto the Marathias and Nafpaktos
faults (Beckers et al. 2015), which are clearly major
faults, although, as yet, not well documented. The
westernmost Gulf is controlled by the most recently
initiated (youngest) faults. Unlike the main rift, it
retains a relatively symmetrical fault system. High-
est geodetic extension rates occur here, increas-
ing from 13 mm a21 around Aegion to 16 mm a21

near Lambiri (Lambotte et al. 2014). The most
intense seismicity is also concentrated below the
present-day Gulf in C5 (Bernard et al. 2006; Lam-
botte et al. 2014). Seismic data indicate that it is pos-
sible that the Panachaikon and Lakka faults may
also still be active.

The Rion Straits opened to the Mediterranean
for the first time at around 400 ka as a result of the
initiation of the Psathopyrgos Fault. Water depth
on the sill is currently 60 m, indicating that this sea-
way would be cut off during sea-level lowstands.
The transition from lacustrine to marine condi-
tions in the Gulf at the time of the last sea-level
rise, at approximately 12 ka, has been well docu-
mented in cored offshore sediment (Moretti et al.
2003; Sakellariou et al. 2007; Campos et al.
2013). The well-stratified nature of the SU2 seismic
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stratigraphic succession, consisting of highly reflec-
tive bands alternating with transparent bands, is
attributed to alternating marine and lacustrine con-
ditions (Bell et al. 2008; Taylor et al. 2011; Nixon
et al. 2016).

From 400 ka onwards, nearly all sedimentation
was concentrated in the Gulf and most probably
consisted of predominantly fine-grained prodelta
facies and hemipelagics. The eastern rift is clearly
sediment-starved, with bathymetry increasing east-
wards to over 800 m. In C4 and western C3, how-
ever, major rivers continued (and continue today)
to flow north to build coarse-grained Gilbert-type
deltas into the Gulf across basin-bounding faults.
In C2 and C3, younger, less powerful consequent
rivers fed the rift: several rivers were turned south
by rapid uplift starting at the beginning of Phase 3
(Demoulin et al. 2015). In C5, Galada Group depos-
its record progressive footwall uplift associated
with the eastwards propagation of the Neos Erineos
fault system (Figs 5, 7 & 8). The resulting east-
wards tilting of the Lakka fault block, and passage
from uplift to subsidence along the relay ramp
between the Neos Erineos and Helike fault systems,
is clearly seen in the deviation and building direc-
tions of the youngest Gilbert deltas (Selinous and
Meganitis: Fig. 13).

Demoulin et al. (2015) presented a morphomet-
ric analysis of the 10 largest catchments of the north
Peloponnese margin. The authors used a wide range
of metrics to study the fluvial landscape in order to
clarify the timing, location and intensity of uplift
episodes along the 100 km-long rift margin. Their
results clarified the episodic nature of rift shoulder
uplift and they identified three distinct episodes of
increasing uplift rate that correspond to major
phases of rift migration identified in this study.
They propose that the youngest event, with an uplift
rate of 2–5 mm a21, propagated from east to west
over the last 20–10 ka and can be related to the loca-
tion of high seismicity in the westernmost rift. Their
intermediate episode is dated at 0.35–0.45 Ma and
occurred only in the centre of the rift margin (C4,
C3 and C2). We suggest that this may correspond
to the transition from Phase 3 to Phase 4 rather
than to their proposed transition from Phase 2 to
Phase 3. Demoulin et al. (2015) proposed that
their oldest uplift event may correlate with the tran-
sition from Phase 1 to Phase 2.

Interactions of sediment-routing system

with the migrating rift

Western Corinth rift stratigraphy records a range of
interactions between the river systems and the
migrating and evolving rift (Allen 2008). On the
largest scale, we identify three major long-lived

sediment-routing systems that supplied coarse sedi-
ment into the basin, each with a different history
(Fig. 9) depending on its interaction with the migrat-
ing fault activity. The high volume of coarse sedi-
ment supplied by these rivers from the earliest
phase indicates that they were not consequent rivers
but, rather, antecedent rivers of the Hellenide moun-
tain belt that were captured by the young rift.

† The Killini River fed an axial drainage system,
recording hanging-wall migration over at least
3 myr. It reacted to each fault-migration event
by building a new Gilbert delta, while incising
and cannibalizing its older delta(s) to the south.
The river system first built the stacked prograd-
ing Killini and Mavro Gilbert delta systems into
a shallow lacustrine depocentre over at least
2 myr (Phase 1: Fig. 10). The Killini delta sys-
tem built mainly eastwards, while the Mavro
delta system built northwards above a listric
fault. During Phase 2 (Fig. 11), the river system
continued to flow northwards, cannibalizing its
own deltas to build, first, the Ilias delta toward
the NW across a relay zone, and then the Evros-
tini delta towards the north above a listric fault.
Some time after 0.7 Ma, the river was finally
defeated by a major uplift event, turning south
to flow into the Feneos endorheic basin (Figs 2
& 12), abruptly ending sediment supply into
the Corinth rift.

† The Kalavryta river system represents, by far,
the largest antecedent drainage system captured
by the westwards migrating rift (Fig. 9). The riv-
er(s) flowed north and NE into the western termi-
nation of the early rift and then turned east to
become a longitudinal axial drainage system
that built low-height deltas into a shallow lacus-
trine basin (Fig. 10), much like those seen today
in Lake Turkana, Lake Albert and Lake Rukwa
in the East African rift system. When the rift
migrated west and north in the Early Pleistocene
(between Phases 1 and 2), this drainage system
was again captured and diverted north, reorga-
nizing into equally spaced rivers, each carrying
a coarse bedload (Figs 9 & 11). These powerfully
erosive transverse rivers incised the uplifting
footwall area, and built the giant Gilbert deltas
into the new depocentre. When the rift margin,
again, migrated north (Phase 2 to Phase 3 transi-
tion: Fig. 12), the rivers were able to continue
flowing north, cannibalizing their Phase 2 deltas
to build new deltas into the present-day Gulf.
They continue to flow into the Gulf today, and
represent the principal source of coarse clastic
sediment (Fig. 13). When possible, the rivers
exploited relay ramps (e.g. Kerinitis and Akrata),
but their incision power allowed them to cut
across the faults at any point.
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† The Rodini river system interacted with a
footwall-migrating fault system. In other words,
due to footwall migration of the fault system,
the river abandoned its older deposits to build a
new system in the footwall of the abandoned
fault. During Phases 2 and 3, the river supplied
the C5 Profitis Elias Group across south-dipping
faults and effectively defined the western end
of the rift (Figs 11 & 12). When the rift migrated
northwards (Phase 4), the river was forced to
retreat north, and established the new Mornos
delta in the hanging wall of the Nafpaktos and
Marathias faults (Fig. 13), which it continues to
supply today.

Overall, these three inherited sediment-routing
systems have played a primary role in the redistribu-
tion of mass in the rift and, thus, in the final grain-
size distribution, with coarse-grained facies con-
fined to the western rift where they have been con-
stantly reworked by the Killini and Kalavryta
routing systems due to fault migration, In contrast,
the eastern rift appears to have been sediment-
starved throughout rift development.

Smaller, more local, interactions of rivers with
the growing and migrating fault system are numer-
ous in this rift, and include interactions with relay
ramps of various scales, consequent drainage on
various scales, diversion and abandonment of rivers
on various scales due to fault linkage, migration and
footwall uplift (Allen 2008). The duration of a riv-
er’s history in this active rift can vary from very
short (some thousands of years) to several millions
of years, the longest-lived being those that predate
the initiation of the rift itself.

Discussion

Rift migration and lateral propagation

From its inception, the Corinth rift was controlled
mainly by north-dipping faults. Although south-
dipping faults may have played a significant role
during the immature stages of rifting, they become
secondary to the major basin-controlling faults
once these are established, as seen in areas C2 and
C3. In the western C4 area, the south-dipping
South Eratini Fault is still an important structure.
Figure 14 summarizes the northwards and west-
wards migration of the major basin-bounding faults
of the western rift over 4 myr. The last fault migra-
tion in C3 was at 1.8–1.5 Ma, in C4 at 0.7 + 0.2 Ma
and in C5 at 400 ka, demonstrating that the age of
initiation of the faults controlling the southern mar-
gin of the active rift becomes progressively younger
towards the west (Fig. 14). The rift is therefore
opening towards the west rather than towards the
east, as proposed by Leeder et al. (2008, 2012).

The zones C3–C5 contain fault systems of decreas-
ing maturity, with the most mature faults in C3 and
the most immature faults in C5. This is reflected in a
progressively older and thicker synrift fill towards
the east. However, this simple prediction is compli-
cated by the presence of the Psaromita–Aegion
basement high between C4 and C5 that was proba-
bly inherited from the Hellenide fold and thrust
belt. The main basin-controlling fault in C2 and
C3 (Derveni–Lykopora–East Xylocastro) became
stable during Phase 2 and has been accumulating
slip since then. Our reconstructions suggest that
the westwards propagation of this major fault zone
occurred in several steps, each involving the initia-
tion of a new fault some way to the west and
north. This new fault then proceeded to propagate
towards the east or SE and to eventually link with
the major fault. Thus, the West and East Helike
faults initiated at 0.7 + 0.2 Ma, and propagated
eastwards to hard link to the Derveni Fault at around
200 ka (Hemelsdaël & Ford 2016). The initiation of
the Psathopyrgos Fault further NW at 0.4 Ma and its
current propagation SE along the Neos Erineos fault
system can be seen as the same process in action.
These two stages in westwards fault propagation
overlap in time.

Such lateral propagation of a rift is a natural pro-
cess related to the progressive accumulation of
strain over time (Cowie et al. 2007). As well as
the westwards rift propagation in the Corinth rift,
there is also a clear component of northwards fault
migration. The combination of these two phenom-
ena is probably responsible for the consistent right-
stepping arrangement of active faults along the
southern margin of the Gulf (Figs 1 & 14). When
seen on a north–south cross-section, fault migration
appears to have occurred in discrete events, rather
than as a continuous process. The exact timing and
duration of all these events are not yet well con-
strained. We can say, however, that the oldest migra-
tion event in C4 between Phases 1 and 2 lasted
around 300 kyr. Many authors have observed that
fault migration was associated with major uplift
events in the northern Peloponnese. A recent study
by Demoulin et al. (2015) demonstrated that quan-
titative morphometric analysis of the tectonic land-
scape may be used to extract the distribution and
timing of these uplift events that correspond well
with the model presented here. This promising new
technique may lead to a more detailed understand-
ing of the fault-migration history of the rift margin.

The large-scale geodynamic cause of northwards
rift migration has been widely discussed and many
models proposed, including orogenic collapse, slab
rollback and back-arc extension, and propagation
of the North Anatolian Fault. These models will
not be discussed here and the interested reader is
referred to publications (Westaway 2002; Leeder
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Fig. 14. Summary of rift migration through time based on data in Figures 10–13. Solid lines indicate active faults; dashed lines indicate inactive faults. Fault colour codes
indicate the age of initiation of the fault, shown on the right of the figure where a summary of rifting phases is given with an estimated extension rate for each phase (from Ford
et al. 2013). Dextral displacement on the Rion–Patras and Antirion faults is based on Beckers et al. (2015).
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et al. 2008, 2012; Jolivet et al. 2010; Royden &
Papanikolaou 2011) and references therein.

Placing present-day seismicity and geodetic

extension rates in the context of full rift

evolution

Our reconstructions show that current zone of high
seismicity and highest geodetic extension rates in
the westernmost rift (C5: Lyon-Caen et al. 2004)
corresponds to the youngest part of the rift due to
the progressive northwards and westwards migra-
tion of the fault system. Estimates of the extension
rate along the cross-section A–A′ (Fig. 3) (Ford
et al. 2013) show that rift migration was also associ-
ated with an increase in extension rate through
time. As new faults were generated for each stage,
it follows that strain-rate acceleration is unrelated
to fault linkage but, rather, to larger-scale regional
plate-tectonic processes (Ford et al. 2013). The
estimate of extension for Phases 3 and 4 of 3.4–
4.8 mm a21 does not, however, approach the current
geodetic extension rate of 12–13 mm a21 for the
same area (Briole et al. 2000; Avallone et al.
2004). The initiation of these very high geodetic
extension rates along the whole rift may be linked:
(a) to a transient acceleration within a seismic cycle
(Bernard et al. 2006); or (b) to a longer-term external
tectonic forcing: for example, due to the lateral prop-
agation of the North Anatolian Fault at depth.

GPS studies have shown that the deformation
gradient is localized offshore in a 10 km-wide zone
(Briole et al. 2000; Avallone et al. 2004) and defor-
mation, therefore, is most probably concentrated
on the very young north-dipping faults along the
southern rift margin. Seismicity is extremely high
in C5 because the faults are very young (400 ka to
50–60 ka) and in the process of linking at depth.
The microseismic layer at depth may represent an
incipient detachment, as proposed by Lambotte
et al. (2014).

Significance of deepening events

In this paper, we have demonstrated that the western
end of the Corinth rift migrated not only northwards
but also westwards throughout its evolution. Would
such a rift record a single major rift climax event, or
would the standard phases of rift evolution –
namely, rift initiation followed by rift climax (e.g.
Gupta et al. 1998; Cowie et al. 2007) – be diachro-
nous along the rift axis? Rift initiation is typified by
slow subsidence due to distributed deformation
across a young network of isolated growing faults
(Gupta et al. 1998). Early rift fill is typically conti-
nental in character (fluvial, shallow lake, shallow
marine: Prosser 1993; Lambiase & Bosworth 1995).

Rift climax is marked by a distinct acceleration in
fault displacement due to the development of a
fully linked fault system onto which deformation
is focused. Subsidence rate increases, leading to
a deepening of depositional environments. Major
deepening events in the stratigraphic record of
many rifts are therefore interpreted as recording
the transition from rift initiation to rift climax.

In the western Corinth rift, four deepening events
are identified (Fig. 9) and here we discuss their rel-
evance for local and regional tectonic history. Deep-
ening event 1 (DE1) was identified by Leeder et al.
(2012) in area C2 and dated as 3.2–3 Ma. They
interpreted this event as recording the main Corinth
rift climax, correlating it with a similar deepen-
ing event to the east. Sedimentologically, this
event is characterized by a transition from fluvial
to shallow-lacustrine environments (Fig. 9) and we
suggest that it probably represents a minor event
in area C2. In addition, the event cannot be recog-
nized to the west (in C4), where, at this stage, the
rift fill was fluvial in character.

The transition to deeper environments in area C4
(DE2: Fig. 9) occurred in the Early Pleistocene
(beginning of Phase 2). In area C4, this second deep-
ening event is recorded in the change from fluvial
to deltaic deposition associated with the reorganiza-
tion of the drainage system. In area C3, delta strati-
graphic architecture changed markedly to reflect
deepening water (higher foresets, aggradation-
dominated). In area C2, the signature of this deepen-
ing event is, as yet, unidentified in the monotonous
turbidite succession.

Deepening event 3 is recognized in C4 and C5
around the 700 ka is related to the initiation of the
East and West Helike faults in C4. Deepening
event 4 occurred at approximately 400 ka (between
Phases 3 and 4: DE4, Fig. 9) with the initiation of the
Psathopyrgos Fault in the westernmost rift (C5),
leading to the opening of the Rion Straits. Again,
such events are difficult to identify in deeper-water
successions, such as those further east. To summa-
rize, area C5 records only two deepening events,
C4 records three deepening events and C3 (and
C2) records four deepening events (Fig. 9). We
have shown that the major linkage and stabilization
of the controlling fault network in the centre of the
rift occurred at the beginning of Phase 2 associated
with deepening event 2 (see also Nixon et al. 2016),
suggesting that this may be considered as the rift cli-
max transition, while the western rift (C5) remains
in the initiation phase.

This study demonstrates that the concepts of rift
initiation and rift climax should be used with caution
when interpreting rift stratigraphy. Migrating and
laterally propagating rifts will record multiple deep-
ening events, which may be quite subtle and dif-
ficult to recognize in older, deeper parts of the rift.
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Deepening events, therefore, need to be correlated
across a basin and linked with local fault-growth
history in order to appreciate their relevance in full
rift evolution.

Conclusions

This paper presents new data of the westernmost
onland section of the Corinth rift (Lakka fault
block), and proposes the first complete correlation
of the chrono- and lithostratigraphy and structure
of the onland central to western Corinth rift. By cor-
relating with offshore basin data, we have built a
model of the westwards propagation and northwards
migration of the rift since the Late Pliocene. The
main points of rift evolution and behaviour can be
separated into two packages regarding fault evolu-
tion and basin-fill evolution.

Evolution of the fault system

† The rift was controlled by a predominantly
asymmetrical, north-dipping fault system. In
each zone, south-dipping faults were mainly
active during early stages of the fault-system
development.

† Four phases of subsidence are separated by dis-
tinct northwards (hanging wall) and westwards
fault-migration events (see Figs 9 & 14 for a
summary).

† Rates of extension across the rift accelerated in
distinct steps during rifting, probably due to
external tectonic processes.

† Fault migration ended in the east with the stabi-
lization of the major basin-bounding fault sys-
tem. The age of initiation of this main basin-
bounding fault system then becomes younger
to the west.

† The major basin-bounding fault system propa-
gated westwards in two stages (during phases 3
and 4). Each stage involves the initiation of a
new fault segment to the north and west, which
subsequently propagated east or SE to link to
the main fault system. These two propagation
stages overlap in time. There are no strike-slip
faults between rift segments.

† The youngest faults in the westernmost rift are
associated with high seismicity and high geo-
detic extension, probably due to their rapid
growth and linkage at depth.

Basin-fill evolution

† Antecedent rivers played a major role in estab-
lishing vigorous sediment-routing systems from
rift inception. Their influence on facies distri-
butions endured throughout rift history. In par-
ticular, powerfully erosive rivers in the western

rift constantly reworked their deposits to sup-
ply coarse sediment. In contrast, the eastern rift
appears to have been sediment-starved since
rift initiation.

† The rift was superimposed on significant palaeo-
relief inherited from the Hellenide mountain
belt, that influenced sediment routing, facies dis-
tributions and connectivity between depocentres
in the early stages of rifting;

† A major reorganization of sediment-routing
systems (creation of consequent rivers, capture
or defeat of older rivers) occurred during fault-
migration events.

† The stratigraphy of a migrating rift can record
multiple deepening events. The concepts of rift
initiation and rift climax should, therefore, be
used with caution.
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support. We thank our colleagues and students for many
discussions in the field, in particular Ed Williams and
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Université de Paris.

Dornsiepen, U., Gerolymatos, E. & Jacobshagen, V.
1986. Die Phyllit–Quartzit-Serie im fenster von
Feneos (Nord-Peloponnes). IGME Geological and
Geophysical Research, Special Issue, 99–105.

Doutsos, T. & Kokkalas, S. 2001. Stress and deforma-
tion patterns in the Aegean region. Journal of Struc-
tural Geology, 23, 455–472.

Doutsos, T. & Piper, D.J.W. 1990. Listric faulting, sedi-
mentation, and morphological evolution of the Quater-
nary eastern Corinth rift, Greece: first stages of
continental rifting. Geological Society of America Bul-
letin, 102, 812–829.

Doutsos, T. & Poulimenos, G. 1992. Geometry and kine-
matics of active faults and their seismotectonic signifi-
cance in the western Corinth-Patras rift (Greece).
Journal of Structural Geology, 14, 689–699.

Doutsos, T., Kontopoulos, N. & Poulimenos, G. 1988.
The Corinth-Patras rift as the initial stage of continen-
tal fragmentation behind an active island arc (Greece).
Basin Research, 1, 177–190.

Doutsos, T., Piper, G., Boronkay, K. & Koukouvelas,
I.K. 1993. Kinematics of the Central Hellenides. Tec-
tonics, 12, 936–953.

Doutsos, T., Koukouvelas, I.K. & Xypolias, P. 2006. A
new orogenic model for the External Hellenides.
In: Robertson, A.H.F. & Mountrakis, D. (eds) Tec-
tonic Development of the Eastern Mediterranean
Region. Geological Society, London, Special Publica-
tions, 260, 507–520, https://doi.org/10.1144/GSL.
SP.2006.260.01.21

Dufaure, J.J. 1975. Le Relief Du Péloponnèse. Thesis,
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Grèce) [Ostracodes and Quaternary from Aigion
(Gulf of Corinth, Greece)]. Revue de micropaléontolo-
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