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ABSTRACT  
This study presents a 1:150,000 scale geomorphological map of the Gulf of Corinth (central 
Greece), integrating terrestrial and submarine landforms. The Gulf, an asymmetric WNW-ESE 
half-graben, is one of the tectonically most active areas in the eastern Mediterranean, with 
an uplifting southern flank and a downward flexed northern one. A multidisciplinary 
approach, combining field surveys and high-resolution seafloor bathymetry, was used to 
map the emerged and submerged geological and geomorphological features. The southern 
terrestrial sector shows clear evidence of tectonic uplift, such as marine terraces, elevated 
Gilbert deltas, tidal notches at higher elevations, and reversed drainage features. In contrast, 
the northern part is notable for the absence of Quaternary marine or lacustrine sediments 
and displays a gently sloping shelf with submerged tidal notches, indicating ongoing 
tectonic subsidence. The map offers a comprehensive view of the complex geomorphology 
of the region, shaped by Quaternary tectonic activity.
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1. Introduction

Integration of terrestrial and submarine geomorpho
logical data is critical for understanding the connec
tions between inland and seafloor landscapes 
(Prampolini et al., 2020). This approach enables the 
creation of detailed integrated geomorphological 
maps, which improve scientific understanding of the 
dominant coastal processes and the palaeogeographic 
evolution of coastal regions . In addition to their scien
tific values, integrated geomorphological maps have 
practical applications in fields such as environmental 
conservation, spatial planning and disaster risk man
agement in tectonically active and climate-sensitive 
coastal regions.

Traditionally, terrestrial and marine landscapes 
have been studied independently, with research focus
ing either onshore, including coastal zones, or offshore 
(Goswami et al., 2017; Mayer et al., 2018; Prampolini 
et al., 2020; Sandwell et al., 2003; Wölfl et al., 2019
and references therein). Geomorphological mapping 
of terrestrial regions has long been a key method for 
studying onshore landforms, facilitated by Geographic 
Information Systems (GIS) and remote sensing tech
nologies, which provide readily available datasets, 
including high-resolution Digital Elevation Models 

(DEMs) and Digital Terrain Models (DTMs). These 
advanced approaches, combined with field obser
vations, have made possible the extensive production 
of geomorphological maps across various terrestrial 
regions globally, including diverse landscapes in 
Greece (Karymbalis et al., 2013; Karymbalis et al., 
2016a; Tsanakas et al., 2019; Tsanakas et al., 2025). 
Conversely, mapping underwater landforms has 
lagged behind due to the technical challenges of 
seafloor research, which is why only a portion of the 
world’s seabed has been thoroughly explored (Mayer 
et al., 2018 and references therein; Wölfl et al., 
2019), despite breakthroughs in underwater explora
tion and mapping methods, such as submarine acous
tic remote sensing and marine robotics (Sandwell et 
al., 2003). Traditionally, mapping underwater land
forms has relied on acoustic methodologies such as 
single beams, side scan sonars, and multibeams. How
ever, the high costs related to the mobilization of these 
devices have historically slowed progress in submarine 
geomorphic mapping. The emergence of high-resol
ution acoustic techniques including LiDAR (Foglini 
et al., 2016; Terefenko et al., 2018; Tiede et al., 
2023), drone technology (Alevizos & Alexakis, 2022; 
Casella et al., 2016; Taddia et al., 2020), and satellite 
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derived bathymetry (Darmanin et al., 2023; Sagawa et 
al., 2019; Susa, 2022; Tang & Mahmud, 2021), has sig
nificantly advanced the mapping of coastal regions 
and submarine geomorphic features in depths of up 
to -30 m. This is demonstrated by recent integrated 
coastal and marine geohazard mapping efforts (e.g. 
Gamberi et al., 2024; Orrù et al., 2024). These new 
technologies have encouraged scientists to work 
toward obtaining more comprehensive high-resol
ution datasets in a wide range of research areas. 
These include geoarchaeology (Harff et al., 2016; 
Sakellariou & Galanidou, 2016; Mattei et al., 2018; 
Tsakanikou et al., 2021), Quaternary geology and 
reconstruction of the palaeogeographic evolution of 
coastal regions (Deiana et al., 2021; Guida & Valente, 
2019; Miccadei et al., 2012; Prampolini et al., 2017, 
2018; Savini et al., 2021; Soldati et al., 2021), geoheri
tage (Coratza et al., 2019), and coastal risk mitigation 
(Gianardi et al., 2024; Parrott et al., 2008; Vandelli et 
al., 2023). Nevertheless, in deeper marine settings, 
high-resolution multibeam bathymetry remains the 
most reliable tool for detailed seafloor characteriz
ation. In this study, we build upon existing and 
newly acquired multibeam datasets to provide an inte
grated geomorphic analysis of the Gulf of Corinth, 
taking advantage of recent improvements in multi
beam technology and data resolution.

The Gulf of Corinth is located in central Greece, in 
the western part of the Aegean microplate, above the 
Hellenic subduction zone and between the opposite 
tips of two major dextral strike-slip, the Kephallinia 
and the North Anatolian fault zones (Papanikolaou 
& Royden, 2007; Sakellariou & Tsampouraki-Kraou
naki, 2019) (Figures 1a and b). It is a globally signifi
cant site for studying intracontinental rifting and 
normal fault mechanics due to its rapid extension 
and high seismic activity (Armijo et al., 1996; Avallone 
et al., 2004; Nixon et al., 2024; Reilinger et al., 2009) 
(Figure 1b). The main objective of this study is to pre
sent the first integrated geomorphological map of the 
terrestrial and submarine landscapes of the Corinth 
Rift at a scale of 1:150,000 (Main Map). The inte
gration of submarine dataset together with onshore 
information is the first step towards an improved 
understanding of its tectonic activity. Although de 
Gelder et al. (2019) combined onshore high-resolution 
topography with offshore seismic data to constrain the 
mechanics of the Corinth Rift across various time
scales, no previous attempts are available, to present 
a comprehensive geomorphological overview of the 
Rift’s land-sea continuum.

2. Regional and geotectonic setting of the 
study area

The Corinth Rift, an amagmatic rift stretching 150 km 
in a WNW-ESE direction across central Greece 

(Figure 1b), separates mainland Greece to the north 
from the Peloponnese to the south (Armijo et al., 
1996; Fernández-Blanco et al., 2019). This graben 
shapes the Gulf of Corinth, a narrow marine basin 
that is approximately 30 km wide and descends to a 
maximum depth of 870 m. The southern coast of the 
Gulf is sharp and linear, contrasting with the more 
irregular northern one, characterized by bays and 
peninsulas. To the west, it connects to the Gulf of 
Patras through the Rio – Antirio Strait (2 km wide, 
65 m deep), while to the east it links to the Saronikos 
Gulf via the artificially dredged Corinth Canal (6 km 
long, 21 m wide, 8 m deep) (Figure 1a). At its eastern 
extremity, the Gulf divides into two sub-basins, the 
Alkyonides Gulf and the Lechaion Gulf, separated by 
the Perachora Peninsula (Figure 1a).

In this structural context, the geomorphological map 
covers both the Gulf’s seafloor and the surrounding 
catchments areas of the drainage networks that dis
charge sediment into it (Figure 1a), directly linked to 
the basin evolution. The study area consists of the 
pre-rift ‘Alpine’ basement (Hellenides) and syn-rift 
‘post-Alpine’ formations. Pre-rift rocks, mainly Meso
zoic carbonate, siliceous rocks and flysch, belong to the 
geotectonic units of Gavrovo-Tripolis, Olonos-Pindos, 
Parnassos-Ghiona, Sub-Pelagonic, and Boetian Series. 
In the North Peloponnese, syn-rift Pliocene-Pleistocene 
deposits (interbedded conglomerates, marls, sand
stones, and clays) overlie the pre-rift basement, while 
syn-rift formations are absent north of the Gulf.

3. Materials and methods

The geomorphological mapping conducted for this 
study was performed based on a multidisciplinary 
approach as shown in Figure 2, combining the analysis 
and interpretation of high-resolution bathymetry 
datasets and remote-sensed images with field surveys 
in selected areas. The interpretation of aerial photos 
taken in 1996, along with freely available satellite 
data web services such as Google Earth Pro and 
ESRI World Imagery, was helpful in identifying terres
trial landforms. Moreover, for mapping the terrestrial 
landforms and extracting the drainage network, a 
25 m resolution DEM of the terrestrial area was pro
duced, resampled from a 5 m DEM from the Hellenic 
Cadastre and aligned with the 25 m resolution of the 
Gulf’s seafloor DEM used for mapping the submerged 
landforms (Figure 3a). The bathymetric surveys of the 
Gulf of Corinth were conducted during multiple cam
paigns of the HCMR’s vessel R/V ‘AEGAEO’ between 
March 2001 and November 2004, using the 20 kHz 
SEABEAM 2120 system (Nomikou et al., 2011; Sakel
lariou et al., 2011). Additionally, we compiled the sub
marine mapping with a new 10 m resolution 
bathymetric layer, collected during the M196 
expedition in December 2023. This layer was 
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produced through integrated multibeam surveys con
ducted using the EM710 and EM122 systems (Jegen et 
al., 2024).

Various elevation derivatives such as hillshade map, 
slope map and red relief image map (RRIM), and 
hydrological attributes such as flow direction were 

Figure 1. (a) Map of the study area; red lines correspond to the major faults of the Corinth Rift; P.F.: Psathopyrgos fault; A.F.: Aigion 
fault, E.F.: Eliki fault, and X.F.: Xylokastro fault. (b) Geotectonic setting of the study area; K.F.: Kephallinia fault.
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exploited to identify and map terrestrial and submar
ine landforms. Among these, the RRIM (Figures 3b 
and c) was especially effective in visualizing the surface 
morphology of the area by creating a 3D visualization 
that distinctly differentiates land surface and seafloor 

features (Daxer, 2020; Tzvetkov, 2018) without direc
tional bias. The RRIM combines the topographic slope 
with the Ridge and Valley index (RVi) (Chiba et al., 
2008), an index calculated considering the positive 
and negative openness as defined by Yokoyama et al. 

Figure 2. The flowchart illustrates the methodological approach adopted to produce the integrated geomorphological map of the 
Gulf of Corinth.

Figure 3. (a) The 25 m resolution land DEM aligned with the 25 m resolution bathymetry; the red line marks the study area and 
the blue line shows the coastline. (b-c) The subaerial (b) and submarine (c) red relief image map (RRIM) of the study area.
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(2002). The RRIM uses red for steep slopes and grey 
for flat surfaces, facilitating the identification of fea
tures such as crests, structural and erosional scarps, 
valleys, gorges and gullies, and gently sloping land
forms like marine and fluvial terraces, alluvial fans, 
fan deltas, dolines and poljes.

The landforms are categorized by their genetic pro
cesses into structural, coastal, marine, gravity- 
induced, karst, fluvial and glacial groups. Symbols 
and colors follow the Geological Survey of Italy stan
dards (cf. Campobasso et al., 2021), with minor 
modifications for sake of clarity. The geological for
mations are delineated using 24 geological maps at a 
1:50,000 scale provided by the Greek Institute of 
Geology and Mineral Exploration. The bedrock, 
regardless of age, is classified into eight lithological 
groups: bauxite, metamorphic rocks, igneous rocks, 
carbonate sedimentary rocks, siliceous sedimentary 
rocks, flysch, marls-sandstones-clays, and conglomer
ates. Fault mapping, which focused on both onshore 
and offshore tectonic structures of the Rift, is derived 
from a range of previous studies (Bussolotto et al., 
2015; Dart et al., 1994; Fernández-Blanco et al., 
2019; Karymbalis et al., 2018; Maroukian et al., 2008; 
Roberts et al., 2009; Sakellariou et al., 2007 and refer
ences therein).

4. Results

The integrated geomorphological map of the Gulf of 
Corinth was compiled at the scale of 1:150,000 
(Main Map). The selected scale allows the full extent 
of the drainage basins discharging into the Gulf to 
be considered, offering a comprehensive view of the 
region. Although minor landforms cannot be mapped 
in detail, this scale ensures sufficient regional coverage 
and readability of the major features. Below, geomor
phological features are described according to their 
genesis.

4.1. Structural elements and landforms

The most pronounced structural elements and land
forms in the study area are the active normal faults, 
and the cliffs and scarps they have created. Currently, 
fault activity is concentrated in the submarine rift and 
along the southern Gulf coast (Stefatos et al., 2002) 
(Figure 4a). Rift border faults, arranged in enéchelon 
segments approximately 10–25 km in length, have a 
cumulative length of ∼130 km. Their along-rift strikes 
vary from NE-SW to ENE-WSW in the easternmost 
Rift, shifting to WNW-ESE to E-W in the central 
and west Rift. Farther to the south, older Quaternary 
normal faults exhibit orientation similar to those at 
the current Rift edge but show little evidence of recent 
activity. Seismic and morphological data suggest that 
these faults are less active, indicating a northward 

migration of both fault activity and the Rift southern 
boundary. In addition, active normal faults and associ
ated cliffs and scarps are present on the northern side 
of the Gulf with the most important being the Mar
athias, Delphi (Figure 4b), and Kaparelli faults.

The most pronounced tectonic knickpoints were 
identified along the rivers of the North Peloponnese, 
south of the Gulf (Figure 4c). Their spatial distribution 
is controlled by variation in tectonic uplift rates. In the 
eastern Rift, knickpoints were mapped at low 
elevations (100–200 m a.s.l.), with additional ones 
identified at higher elevations (∼275 m, ∼450 m, and 
∼700 m a.s.l.). The central Rift features the steepest 
and shortest river profiles, with multiple knickpoints 
at ∼100–200 m, ∼1,100–1,200 m, and ∼1,500– 
1,700m a.s.l.. In the western Rift long and short stream 
profiles alternate, with knickpoints at varying 
elevations. Rivers draining the footwall of the Eliki 
fault have four knickpoints, mostly at ∼100–200 m 
a.s.l., while those draining the uplifting block of the 
Aigio fault lack low-elevation knickpoints but exhibit 
tectonic knickpoints aligned with those at the highest 
elevations to the east (Fernández-Blanco et al., 2019; 
Karymbalis et al., 2016b).

4.2. Coastal elements and landforms

Marine terraces serve as key indicators of tectonic 
uplift in the study area (Armijo et al., 1996; de Gelder 
et al., 2019). Uplifted terrace sequences have formed 
along the southern margin of the Rift, from Alepo
chori to Psathopyrgos, with the best-preserved 
examples west of Corinth, extending 40 km along 
the Gulf (Figure 4d). These terraces, carved into 
Plio-Pleistocene marls, have been dated to late Pleisto
cene sea-level high stands (Armijo et al., 1996; de 
Gelder et al., 2019; Maroukian et al., 2008), some 
reaching 400 ka. This age reference is based on sea- 
level correlations and previously published geomor
phological interpretations, and therefore involves 
inherent uncertainties that may be refined as new geo
chronological data become available. The elevation of 
the marine terraces increases toward the north-west, 
with up to 14 terraces along the Xylokastro fault, the 
highest at ∼400 m a.s.l. (Armijo et al., 1996; de Gelder 
et al., 2019). Similar sequences occur along the Eliki, 
Aigio, and Psathopyrgos faults, with inner edges of 
MIS 5e terraces ranging from 90 to 177 m a.s.l.. On 
the Perachora peninsula and in Alepochori, terraces 
at ∼30 m a.s.l. suggest uplift rates of approximately 
0.18 and 0.3 mm/yr, respectively (Leeder et al., 2003; 
Maroukian et al., 2008).

Uplifted syn-rift Plio-Pleistocene Gilbert-type fan 
deltas stretch along the southern edge of the Rift 
(Seger & Alexander, 2009). These fan deltas rest 
unconformably atop Pliocene-Pleistocene formations, 
and in some cases even older Mesozoic rocks 
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Figure 4. (a) Xylokastro fault plane in its onshore segment. The fault cuts Mesozoic limestones. View from east (left) to west (right); 
(b) Delphi fault scarp. The fault cuts Mesozoic limestones. View from west (left) to east (right); (c) Knickpoint at the upper reaches 
of the Dervenios River; (d) Sequence of uplifted marine terraces, northern Peloponnese. View from east (left) to west (right); (e) 
Uplifted Gilbert fan delta foreset deposits, Evrostini. View from south (left) to north (right); (f) Uplifted tidal notches, Cape Heraion, 
Perachora Peninsula. View from SE (left) to NW (right); (g) Series of 4 uplifted tidal notches, Mylokopi, Perachora Peninsula. View 
from SW (left) to NE (right).
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(Gawthorpe et al., 2017; Ori, 1989). Six Pleistocene fan 
deltas are identified from east to west: Klimenti, Evros
tini, Platanos, Vouraikos, Kolokotronis, and Megani
tis. The fan deltas of Evrostini (Figure 4e) and 
Klimenti, are uplifted by fault activity, reaching 
elevations of up to 1,200 m a.s.l., while the topset 
deposits of the Late Pliocene Mavro Oros fan delta 
in north-central Peloponnese reach a thickness of 
over 700 m and are elevated up to 1,756 m a.s.l. 
(Fernández-Blanco et al., 2019). Both the thickness 
and elevation of these deposits highlight significant 
tectonic uplift in the region.

Elevated tidal notches in Mesozoic limestone cliffs 
at Cape Heraion on the Perachora Peninsula (Figure 
4f) provide evidence of Late Holocene coseismic uplift 
(Kershaw & Guo, 2001; Pirazzoli et al., 1994). Four 
well-preserved notches, ranging from +1.1 to +3.2 m 
a.s.l., indicate seismic events, with the oldest dated to 
4,440–4,320 BC and the most recent to 190–440 AD 
(Pirazzoli et al., 1994). Similar uplifted notches appear 
in Mylokopi (Figure 4 g), while Psatha Bay hosts three 
bioerosional notches, the highest at ∼2 m a.s.l., 
suggesting a tectonic uplift rate of ∼0.3 mm/yr over 
7,000 years (Leeder et al., 1991). In contrast, sub
merged tidal notches in Itea and Antikyra, at depths 
of −50 to −20 cm b.s.l., are indicative of recent coseis
mic subsidence (Evelpidou et al., 2011).

4.3. Marine elements and landforms

The Gulf of Corinth’s main basin reaches depths of 
800–900 m b.s.l., and shows a flat, ellipsoidal shape 
covering 637 km². The basin is defined by major 
east–west faults and erosional scarps, prominent 
along its western side (Figure 1a). This submarine 
landscape is dominated by mass transport deposits 
and gullies, with many of them along the Gulf’s mar
gins. Gullies are densely concentrated in the south- 
west, where steeper slopes create a complex network 
of canyons, channels, and terraces across the Gulf 
floor (Figures 5a and b). Single-channel canyons of 
varying lengths outline the Gulf, with several extend
ing from the southern margin toward the basin center, 
especially in the west (Figure 5b). Sediment waves 
appear on the western and eastern sides at depths of 
230–240 m b.s.l., while numerous cyclic steps are scat
tered along the southern and western margins. A 
pockmark field is present in the south-western area 
of the Gulf, while contourite-related depressions are 
observed in the north-central basin.

4.4. Gravity-induced landforms

Gravity-induced landforms are widespread through
out the Gulf of Corinth and its surroundings, repre
senting one of the clearest expressions of the 
geomorphological continuity between terrestrial and 

submarine landscapes. Onshore, landslides are par
ticularly frequent along the western part of the study 
area, affecting both the northern and southern mar
gins of the Gulf. Their occurrence is driven by fre
quent seismic activity and heavy rainfall (Koukis et 
al., 2009). In addition, the presence of alternating 
soft and hard rock layers with varying permeability 
and geotechnical properties favors such events, 
especially where strata orientation aligns with steep 
slopes (Chalkias et al., 2016). Major landslides are 
those of Marathias (Figure 6a) and Sergoula (Figure 
6b) on the north-west coast, and Panagopoula on 
the south-west coast of the northern Peloponnese. 
These deep-seated rotational rock slides are linked to 
active faults, were triggered by earthquakes and 
often reactivated during periods of intense rainfall 
(Gallousi & Koukouvelas, 2007). It is interpreted that 
their landslide deposits were reworked by torrent pro
ducing large debris- flow dominated fans (Figure 6b). 
Gravity-driven processes continue offshore through 
the development of submarine landslide scarps, mass 
transport deposits and debris flows. These features 
are particularly common in the central-western part 
of the Gulf, where landslide scarps are observed at 
depths ranging from approximately 170–620 m b.l.s, 
often aligned with major tectonic structures. In several 
areas, submarine landslide deposits merge into iso
lated bathymetric highs and transition downslope 
into debris-flow systems, especially in the south-west 
sector.

4.5. Karst landforms

The central and eastern parts of the northern section 
of the study area host diverse karst landforms devel
oped on Mesozoic carbonate rocks of the Parnassos- 
Giona unit (Papadopoulou-Vrynioti & Bellos, 2001). 
Poljes, with E-W and NW-SE axes, are found on 
Mounts Parnassos and Elikonas, and at the western 
slopes of Mount Giona, at elevations ranging between 
96 and 1493 m a.s.l. (Figure 6c). These poljes are poly
genetic features, formed by chemical erosion during 
the Miocene-Pliocene and influenced by NW-SE 
trending faults (Papadopoulou-Vrynioti & Bellos, 
2001). An exceptional karst landform, the Corycian 
Cave (Figure 6d) on Mount Parnassos at 1,360 m 
a.s.l., features two large caverns adorned with stalac
tites and stalagmites, along with evidence of Neolithic 
human habitation. At elevations above 1,000 m a.s.l., 
particularly on Mount Elikonas and Mount Parnassos, 
doline fields form high karst cockpit-doline land
scapes. These dolines are recent and represent an 
early stage of karst evolution while their characteristics 
are controlled by tectonics. Beyond these fields, mul
tiple solutional and collapse dolines are scattered 
across exposed limestone areas (Figures 6e and f). 
Bauxite outcrops in the study area are linked to 
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paleokarst, as they were deposited in cockpit-doline 
depressions from the Middle Jurassic to the Late Cre
taceous (Mondillo et al., 2022). These karst 
depressions were formed during brief emersion 
periods when carbonate rocks were exposed to fresh
water, leading to dissolution and karstification.

4.6. Fluvial landforms

In the study area, intense fluvial incision driven by tec
tonic uplift has shaped steep-sloped valleys and 
impressive gorges. In northern Peloponnese, the lar
gest gorges have been carved by the Vouraikos (Figure 
7a), Selinountas, and Krathis rivers, cutting deep into 
Mesozoic limestone. In the northern part of the study 
area, channel downcutting by the Rekkas stream has 

formed a deep gorge stretching approximately 10 km 
(Figure 7b).

The presence of easily erodible poorly cemented 
marls, combined with tectonic uplift and high rainfall, 
led to the development of a badland landscape in the 
central region, around Lykoporia and south to 
south-west of Xylokastro (Figures 7c and d), as well 
as in the western part of northern Peloponnese 
(along the north-western foothills of Mount 
Panachaiko).

Wind gaps were also recognized in the study area, 
resulting from the inversion of the drainage network 
induced by the intense tectonic uplift (Figure 7e). 
These are particularly evident in the central sector of 
the southern margin of the Gulf, which is character
ised by evident palaeo-flow directions.

Figure 5. (a) The 10 m resolution bathymetry used for mapping marine elements and features; the black box indicates the 
location of the area shown in (b). (b) High-resolution bathymetric detail of the south-western sector of the Gulf highlighting sub
marine erosional landforms, including submerged gullies, single-channel canyons, and canyon valleys.
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5. Discussion and conclusions

This study represents the first attempt to create a unified 
geomorphological map of the Corinth Rift and its sur
rounding regions, incorporating both the terrestrial 
and submarine landforms. The integration of land and 
marine investigations was essential for advancing our 
understanding of the geomorphic evolution of the 
study area. Combined mapping in the Gulf of Corinth 
highlights how fluvial and neotectonic processes shape 
the modern coastline. The same tectonic structures 
that control the coastline continue on the seabed. 

Ongoing Rift activity is evidenced by the presence of 
E-W and ESE-WNW striking active normal faults, 
both onland and offshore. Moreover, the occurrence 
of both terrestrial and submarine terraces illustrate the 
continuity of geomorphic processes across onshore 
and offshore environments (see geomorphological 
cross-section ABC on the Main Map). Indicators of 
mass transport are observed on land through numerous 
landslide scarps, alluvial fans, and debris flows. In the 
submarine domain, similar processes are reflected in 
submerged landslide-deposit sediment waves, and 

Figure 6. (a) Marathias landslide. View from north (left) to south (right); (b) Sergoula landslide and debris-flow dominated fan. 
View from NW (left) to SE (right); (c) Livadi polje. View from SW (left) to NE (right); (d) Corycian cave; (e) Solution sinkhole at 
Aghia Efthimia. View from NW (left) to SE (right); (f) Collapse sinkholes between Galaxidi and Itea. View from ENE (left) to 
WSW (right).
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gullies, all pointing to the active role of gravity driven 
flows. The submerged canyons and fans display the 
same morphostructural trends as the emerged fluvial 
features. South of the Gulf, the presence of marine ter
races up to approximately 400 m a.s.l., Gilbert-type fan 
delta deposits at high elevations (reaching 1,756m 
a.s.l.), uplifted tidal notches, and the narrow and steep 
continental slope are indicative of high rates of continu
ous tectonic uplift during the Quaternary. Conversely, 
the absence of Quaternary marine or lacustrine sedi
ments, the wider and gently dipping continental shelf 
with a less steep continental slope, and the presence of 
submerged tidal notches in the northern part of the 
study area are the result of tectonic subsidence. The 
type of recognized deposits represented in the geomor
phological map indicates that the majority of the 
seafloor landforms formed in an underwater environ
ment. The Main Map depicts the spatial distribution 
of submarine elements and landforms comprehensively, 
and can contribute to more in-depth studies on the 

paleoenvironmental conditions that led to their for
mation. This study provides a foundation for hazard 
assessment, especially in Mediterranean coastal areas 
affected by sea-level rise, and in submarine regions 
undergoing coastal erosion and mass movements. 
Although coastal risk modeling is beyond the scope of 
this work, we provide a spatial identification of active 
faults, active landslides, uplifted sectors, subsiding 
coasts, and erosion-prone slopes. This information can 
represent a fundamental cartographic and interpretative 
basis for local authorities responsible for risk mitigation 
and coastal zone planning in tectonically active regions.

Software

The Main Map and its final layout were produced 
using ESRI ArcGIS Pro 3.4 and CorelDRAW Graphic 
Suite 2023. ArcGIS Pro was employed for the spatial 
analysis and cartographic rendering of geomorpholo
gical features, while CorelDRAW was used to refine 

Figure 7. (a) Vouraikos River gorge, north Peloponnese. View from east (left) to west (right); (b) Rekkas Stream gorge. View from 
south (left) to north (right); (c) Badland landscape, south of Lykoporia. View from south (left) to north (right); (d) Badland land
scape, south-west of Xylokastro. View from SW (left) to NE (right); (e) Wind gap in northern Peloponnese associated with the Der
venios and Olvios drainage reversal. View from west (left) to east (right).
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the visual layout and incorporate graphical elements. 
Within the map, the legend of geomorphological fea
tures and a geodynamic framework were added, 
alongside the map title and author details. The sym
bology applied follows the guidelines proposed by 
the Geological Survey of Italy (cf. Campobasso et al., 
2021), which recommend the representation of land
forms and associated deposits using symbols of differ
ent colors according to geomorphological processes 
that led to their genesis.
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