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SCIENCE
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Nora Markezica–d, Massimo Zecchina, Dario Civilea, Alessandro Bosmane, Oliviero Candonia, 
Daniele Casalboref, Marianne Costea–g, Diego Cotterlea, Michele Depontea, Rocco Dominicih, 
Lorenzo Facchina, Emiliano Gordinia, Eleonora Morellie, Francesco Mutoh, Daniel Praegg, Roberto Romeoa
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e Geoingegneria, Consiglio Nazionale delle Ricerche (IGAG-CNR), Rome, Italy; fDipartimento di Scienze della Terra, Università Sapienza, 
Rome, Italy; gGeoazur Laboratory, French National Centre for Scientific Research, Valbonne, France; hDepartment of Biology, Ecology and 
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ABSTRACT  
Here, we explore the complex seabed morphologies of the Gulf of Taranto in southern Italy 
including their connection to the geodynamic evolution of the region that began during the 
Neogene period when the Adria plate started subducting beneath the retreating Calabrian arc. 
We compiled the first Maps of the Geohazard Features of the Gulf of Taranto through 
comprehensive and collaborative high-resolution seabed surveys, integrating regional high- 
resolution multibeam sonar and sub-bottom profiling. Our findings indicate that the most 
significant marine geohazards identified are (i) the headwall of the shelf-indenting retrogressive 
canyon near Cirò Marina, situated close to the harbour, (ii) multiple landslide scarps on the 
steep slopes of intra-slope basins, along with buried stacked debris flow deposits at their base, 
indicating repeated mass movements, (iii) large-scale landslide scarps eroding the Apulian 
slopes (some controlled by faults). We propose that seismicity and tectonic tremor associated 
with slow slip events, represent potential triggers for geohazards in the Gulf of Taranto. The 
distinctive physiography of the Gulf creates a natural laboratory for studying and monitoring 
coastal and marine geohazards. Our study offers a resource for improving the understanding of 
marine geohazards along the Ionian Calabrian and Apulian margins in the Gulf of Taranto 
crucial for safeguarding coastal communities and marine infrastructures.
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KEYWORDS  
Marine geohazards; seafloor 
mapping; Gulf of Taranto; 
Ionian Calabrian and Apulian 
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1. Introduction

The article presents the maps of geohazard features of 
the Gulf of Taranto, developed as part of the MaGIC 
Project (MArine Geohazard along the Italian Coasts), 
a significant coordinated effort involving Italy’s entire 
marine geological research community from 2007 to 
2013. These morphological features indicative of 
geohazards were identified through high-resolution 
multibeam echosounder surveys and sub-bottom 
profiling, focusing primarily on the seabed’s mor
phology and shallow subsurface processes and events. 
The cartographic results are illustrated within a general 
map of the physiographic domains of the Ionian Sea 
(1:250,000 scale) and seven maps (1:100,000 scale) sub
divided as follows: Cirò Marina (Sheet 40), Corigliano 
(Sheet 41), Metaponto (Sheet 42), Taranto (Sheet 43), 
Manduria (Sheet 44), Valle di Taranto (Sheet 45), 

Gallipoli (Sheet 46) (for location see Figure 1). The 
maps were produced using the same interpretative 
and cartographic standards, described by Ridente and 
Chiocci (this volume). This article describes the main 
morphological features indicative of geohazards of the 
Gulf of Taranto, and is subdivided into seven distinct 
subchapters (4.1- 4.7) addressing each Sheet. The 
study offers two levels of interpretation: a map of the 
Physiographic Domain at a 1:250,000 scale, and a 
more detailed map of the Morphological Units and 
Morpho-bathymetric Elements (areas and vectors) at 
a 1:100,000 scale (Chiocci et al. 2021).

2. Study area: the Gulf of Taranto

The seabed morphologies in the Gulf of Taranto were 
largely shaped by the formation of the Southern 
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Apennines thrust belt-foredeep-foreland system during 
the Neogene-Quaternary as the result of the westward 
subduction of the Apulian lithosphere and the next col
lisional phase with the Adria continental block. This is 
part of a broader Mesozoic to Cenozoic tectonic frame
work in the central Mediterranean driven by the 
ongoing subduction between the Eurasian and African 
plates. With the exception of Calabria region, the land
scape and seascape of southern Italy is an expression of 
the three structural domains that form the Southern 
Apennines system: the NW-SE oriented Southern 
Apennine chain, the Bradanic foredeep, and the 

Apulian foreland (e.g. Caputo et al., 2010; Chizzini 
et al., 2022; Doglioni et al., 1999a, 1999b; Finetti & Mor
elli, 1972; Merlini et al., 2000; Pescatore & Senatore, 
1986; Senatore, 1988; Senatore et al., 1982; Teofilo 
et al., 2018).

To the South, the morphology of the Calabrian 
margin is associated with the southeastward migration 
of the Calabrian accretionary prism resulting from the 
northwestward subduction of the Ionian oceanic litho
sphere. The rollback of the subducting slab drove the 
subduction process, which in turn facilitated the open
ing of the Tyrrhenian Sea as a back-arc basin since the 

Figure 1. Shaded relief map of the Gulf of Taranto, highlighting the main morpho-structural and sedimentary features character
ising the region. Offshore bathymetry is based on DTMs of variable resolution (5–20 m grids) acquired during the MaGIC Project. 
Dotted box marks Sheets 40–46, while black areas indicate gaps in data caused by limitations in multibeam acquisition from 
research vessels near the coast. These gaps highlight the need to improve high-resolution seabed coverage in coastal areas 
which is essential for assessing marine geohazards. Inset shows a schematic geological setting of Southern Italy.
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mid-Miocene (Malinverno et al., 1986; Van Dijk & 
Scheepers, 1995; Zecchin et al., 2012, 2020, Mangano 
et al. 2022 ).

This complex tectonic setting has contributed to 
subdividing the Gulf of Taranto into three distinct 
morpho-structural sectors – Western, Central, and 
Eastern (Ceramicola et al., 2014, 2021; Senatore, 
1987). Each sector reflects the unique geological 
characteristics and tectonic evolution of the corre
sponding structural domain, determining the diverse 
seabed morphologies we observe throughout the 
Gulf today (see Figure 1).

The Western sector includes the Calabrian margin, 
characterised by irregular shelves and steep slopes (up 
to 10°), up to 50 km wide (Figure 1). This area is 
marked by structural highs associated with Pleistocene 
transpressive fault zones (Del Ben et al., 2008; Ferranti 
et al., 2009, 2014; Ori & Friend, 1984; Senatore, 1988) 
and by intervening intra slope such as the Amendolara 
and Corigliano basins (Ceramicola et al., 2014, 2021, 
2024; Pescatore & Senatore, 1986). South of the Cori
gliano Basin, the Rossano, Cirò and Crotone basins 
developed in the forearc sector linked to the southeast
ward migration of the Calabrian accretionary prism 
and they are cut by NW-trending strike-slip faults 
that have controlled their evolution (Civile et al., 
2022; Mangano et al., 2023; Muto et al., 2014; Zecchin 
et al., 2020, Corradino et al., 2023).

The Central sector is characterised by the prominent 
NW-trending Taranto Canyon, which cuts into the con
tinental shelf, reaching widths of up to 10 km (Figure 1). 
The main canyon body lies within the depression formed 
by the submarine extension of the onshore Bradanic 
Foredeep Basin. It extends over 350 km along the plate 
boundary to the open sea and reaching to abyssal depths 
of up to 4000 metres. The canyon’s headwall is located 
approximately 2 km offshore from Metaponto village, 
on the incised shelf break (30 m b.s.l.), where recurrent 
gullies and linear incisions shape the steep slopes 10° 
(Ceramicola et al., 2021; Ceramicola et al., 2012; Meo 
et al., 2017; Senatore, 1987; Senatore et al., 2011). As the 
Taranto Canyon advances seaward, several smaller can
yons from the Western and Eastern sectors converge 
with it.

The Eastern sector, corresponding to the foreland 
Apulian margin, features a continental slope (up to 
5°) marking the edge of the Apulian platform 
(Senatore, 1988; Ceramicola et al., 2012; 
Ceramicola et al., 2021, Figure 1). This platform con
sists of a thick Mesozoic-Cenozoic carbonate succes
sion (ca. 6 km) overlying a crystalline basement 
(Argnani et al., 2001; Channell et al., 1979; Mascle 
et al., 1984; Ricchetti et al., 1988; Scarascia et al., 
1994) and crops out along the coast between Puglia 
and Basilicata. Offshore, the platform is covered by 
up to 1 km thick Plio-Pleistocene clastic deposits of 
the Bradanic foredeep basin (Artoni et al., 2019; 

Pescatore, 1985; Senatore, 1987). Normal faults, dip
ping towards both the chain and the foreland, charac
terise this area, forming small sub-basins in the 
foreland (Chizzini et al., 2022; Senatore, 1988). The 
absence of Oligo-Miocene deposits suggests that the 
Eastern sector of the Gulf was above sea level during 
that period. The lithosphere began inflecting below 
the Southern Apennines in the Pliocene, culminating 
in the Lower Pleistocene with the emplacement of 
the Metaponto Nappe (Finetti, 2003; Ogniben, 1969; 
Senatore, 1988).

Sedimentation in this sector of the Gulf is predomi
nantly calcareous-clastic and organogenic on the con
tinental shelf, transitioning to terrigenous along the 
continental slope (Senatore, 1988).

3. Methods and software

As the maps were produced using the same interpret
ative and cartographic standards, the procedure is 
described in detail in Ridente & Chiocci (this volume). 
The legend of the Physiographic Domain map is pre
sent on the map while the legend of the Morphological 
Units and Morpho-bathymetric Elements map is pre
sent as a separate table. The high-resolution multibeam 
bathymetry data were acquired by the research vessel 
R/V OGS Explora using echosounders Reson SeaBat 
8111 (up to 500 m water-depth) and the Reson SeaBat 
7150 (for deep water surveys) in the frame of the 
MaGIC, and the WGDT (Morphology and Architec
ture of the western portions of the Gulf of Taranto) 
projects using PDS2000 software. The data were pro
cessed in OGS and at the Department of the Earth 
Science (Sapienza and Unisannio) using Caris software 
and a DTM at variable resolution (5-20 m) was gener
ated. The seafloor mapping was carried out using a 
dedicated version of the Global Mapper® software 
(‘MaGIC Project’ release). The sub-bottom profiles 
were carried out using a Benthos Chirp II hull 
mounted with 16 transducers. The data were output 
in XTF format and converted to SEGY format. The 
interpretation of the geomorphic features was obtained 
by integrating seabed morphologies with information 
from subsurface data, specifically the acoustic character 
of the reflections and their continuity in the subsurface.

4. Maps of morphological units and 
Morpho-bathymetric elements

4.1. Cirò area (MaGIC sheet 40)

The coastline north of Punta Alice in Calabria has an 
NW-SE orientation, shaped by the occurrence of the 
NW-trending Rossano-San Nicola and Pollino shear 
zones. The latter separates the Calabrian Arc to the 
south from the submarine extension of the southern 
Apennines to the north (Figure 1). In this area, 
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where the continental shelf extends up to 8 km, single- 
headed and blind canyons, some up to 10 km long, 
develop subparallel to one another and flow into the 
adjacent Taranto Canyon (Figure 1). The main bodies 
of these canyons exhibit numerous cyclic step mor
phologies, indicating that they are actively and repeat
edly influenced by high-energy turbidity currents, 
which shape the seabed through alternating patterns 
of erosion and deposition. The canyon walls (escarp
ments) display widespread scarps, suggesting a history 
of recurrent slope failures. The continental slope is 
delimited to the east by the Taranto Canyon, which 
consists of an NW-SE oriented canyon system up to 
300-km-long, which separates the Calabrian and Apu
lian continental margins.

The peculiar geodynamic setting in this region has 
shaped a distinct morphology of the continental slope 
featuring large-scale structural highs that bound intra- 
slope piggy-back basins. These features, such as the 
Amendolara Ridge and Cirò High, exhibit reliefs 
exceeding 500 metres and slopes with steepness up 
to 10°. These structures correspond to fault-bounded 
features with a predominant NW-SE orientation, 
representing the offshore extension of the southern 
Apennine fold-and-thrust belt (Ceramicola et al., 
2009, 2014, 2021a, 2024; Del Ben et al., 2008). The 
slopes of these structural highs are punctuated by 
widespread multiple mass transport complexes 
(MTCs) characterised by slide scarps, and scattered 
blocks measuring a few tens of metres. Stacked unstra
tified debris flow deposits are observed in sub-bottom 
data (Ceramicola et al., 2021a, 2014).

South of Punta Alice, the continental margin is 
characterised by a narrow to absent (0 to 5 km) shelf 
and a wide (50 km) and highly articulated slope 
(Ceramicola et al., 2024, 2014, Figure 1). The conti
nental slope is carved by numerous shelf-incising can
yon systems and erosive channels that record the long- 
term transfer of sediments from the coastal areas into 
the Taranto Canyon. Here, the impressive canyon 
headwalls almost reaching the coastline are character
ised by a dendritic morphology and by generally 
straight and ‘V’-shaped thalwegs (Figure 2). The 
headwalls include numerous tributaries, most of 
which incise the shelf-break and in many reach a 
few tens of metres away from the coastline. In this 
context, it is worthy of note the geohazard associated 
with the retrogressive activity of the headwall of the 
Cirò Canyon located at a depth of 10 m and reaching 
Cirò harbour (Figure 2) and to the railway line 
(Ridente et al., 2017). A retrogressive submarine land
slide with an estimated volume of 1 × 10⁶ m3 was 
identified in 2005 at the head of the Madonna del 
Mare Canyon through repeated multibeam surveys 
by Casalbore et al. (2012), leading to significant 
damage to a nearby coastal chemical plant. Retrogres
sive landslides at canyon heads are recognised as one 

of the most critical marine geohazards along the 
Calabrian Ionian margin (Ceramicola et al., 2014, 
2024), necessitating long-term repeat monitoring, par
ticularly in areas where headwalls are known to be 
actively eroding and data are lacking (back area in 
Figure 1).

4.2. Corigliano area (MaGIC sheet 41)

The Calabrian margin of the Gulf of Taranto is charac
terised by imbricate crustal thrust structures that 
record compressive deformation during the Pleisto
cene (Senatore et al., 1988), expressed onshore and 
offshore as a series of NW-SE oriented thrust fronts. 
In the Gulf of Taranto, this has resulted in a continen
tal slope of anomalous relief, comprising sub-parallel 
structural highs bounding intra-slope piggy-back 
basins. Examples of the latter include the Corigliano 
and the Amendolara basins, within which sedimen
tation has taken place contemporaneously with fault 
movements within the bounding highs (Del Ben 
et al., 2008).

From a physiographic perspective, the southwes
tern side of the Gulf of Taranto, spanning from 
Cape Spulico to Cape Trionto, features a narrow con
tinental shelf, which is up to 5 km wide. This shelf 
transitions into a broad and gentle continental slope, 
extending over 50 km with a gradient of only about 
2°. This slope is highly articulated and includes two 
significant perched basins: the Corigliano Basin, 
which is approximately 20 km wide and reaches 
400 m water-deep, and the Amendolara Basin, which 
is around 30 km wide and reaches 800 m water- 
depth (Figure 1). The basins are separated by the 
structural high of the Amendolara Ridge up to 
400 m high (Ceramicola et al., 2014). This complex 
topography reflects the intricate tectonic and sedimen
tary processes that have shaped this portion of the 
Gulf of Taranto.

The tectonic, physiographic and climatic configur
ation of the area leads to the production of a large 
amount of terrigenous sediment (Rago et al., 2017), 
which is transported to the Corigliano Basin by the 
Crati River, the largest watercourse of Calabria. The 
Crati River has shaped the Sibari plain and supplies 
a small cuspate delta that is actively prograding 
(Bellotti et al., 2003, Figure 1). The Crati Delta is 
notable as one of the first submarine turbidite deposi
tional systems recognised in Italy, identified through 
studies conducted in the 1980s using high-resolution 
seismic profiles, side-scan sonar data and sediment 
cores from the upper part of the delta (Ricci-Lucchi 
et al., 1984). The delta occupies the Crati Graben, a 
structure that has been shown through onshore 
studies to have been tectonically active since the Plio
cene and continues to be so in the present day 
(Monaco & Tortorici, 2000). The coastal plain associated 
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with the Crati Graben has recorded significant subsi
dence throughout the Quaternary period, with rates 
exceeding 1 mm per year. This ongoing tectonic 
activity and sediment deposition have played a crucial 
role in shaping the delta and the surrounding region 
(Ceramicola et al., 2021b).

The Amendolara Ridge has an irregular slope 
profile, due to its dissection by NE-trending tectonic 

features that form a series of smaller morphological 
highs and lows. The ridge varies in water depth, 
from only 30 m below sea level in the northwest, to 
about 350 m below sea level in the southeast (Figure 1). 
Large portions of the Amendolara ridge were therefore 
emerged during the Last Glacial Maximum (∼ 20.000 
ka BP, MIS 2), when the Mediterranean Sea was up to 
130 m below its present level (Lambeck & Purcell, 

Figure 2. The headwall of the Cirò Marina canyon (1.5 km long and 50 m tall) incises the continental shelf up to a depth of 20 m, 
undermining the stability of the Cirò Marina harbour quay built in 2001. Storms, amplified by the steep morphologies of the can
yon headwalls, are reported to recurrently damage the harbour infrastructure, which frequently requires repairs. To be noted the 
thalweg of the tributary channels of the Cirò canyon displays arcuate bedform morphologies, typically resulting from the activity 
of turbidity currents. These currents, which transport sediments downslope, can create distinctive bedforms on the seafloor, indi
cating cyclic episodes of sediment movement and deposition. The blended shaded relief map shows bathymetric data through a 
multilayered composition, including a color-coded depth map, multidirectional hill shading, and the application of the MSRM 
algorithm using the RVT software package (Novak et al., 2023).
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2005). Sub-aerial exposure is recorded by a buried ero
sional unconformity visible on sub-bottom seismic 
profiles that can be traced across the ridge and the 
adjacent continental shelf (Zecchin et al., 2011).

The slopes of the Amendolara Ridge are generally 
steep, ranging from 6° to 12°, and are widely affected 
by mass wasting phenomena, particularly on the 
northeastern flank of the ridge (Ceramicola et al., 
2014). Sub-bottom profiles across the base of the 
slopes reveal that the basin fills are characterised by 
stratified fine-grained sediments interbedded with 
unstratified intervals. These unstratified intervals are 
interpreted as the result of recurrent mass failures 
originating from the slopes of the Amendolara Ridge 
(Ceramicola et al., 2014, 2021b; Ercilla et al., 2022). 
Additionally, sub-bottom profiles across the top of 
the ridge display highly reflective acoustic facies 
accompanied by frequent acoustic anomalies in the 
water column. These anomalies are interpreted as evi
dence of bioconstructions associated with benthic eco
systems, highlighting the biological activity on and 
around the ridge (Ceramicola et al., 2014; Coste, 
2014; Geronimo et al., 1998).

4.3. Metaponto area (MaGIC sheet 42)

The area covered by Sheet 42 ‘Metaponto’ is charac
terised by physiographic domains that develop within 
a complex geological context, situated at the junction 
between the submerged and subaerial portions of the 
southern Apennines. This unique location results in 
a diverse landscape where the geological features of 
the Apennine chain interact with both marine and ter
restrial environments (Finetti, 2003; Pescatore & Sena
tore, 1986; Senatore et al., 1988).

The Basilicata region is drained by five rivers that 
run parallel to each other and flow towards the sea: 
the Bradano, Basento, Cavone, and Agri rivers (Meo 
et al., 2017; Senatore et al., 2021a). Due to the lack 
of detailed high-resolution bathymetric data (indi
cated in black in Figure 1), it is challenging to establish 
the connection between these rivers and the distinctive 
morphologies observed offshore. These offshore fea
tures include canyons and gullies that erode and incise 
the outer continental shelf in varying patterns. Under
standing the relationship between the rivers and these 
submarine landforms is crucial to assessing the geoha
zard risk that these and coastal infrastructures.

Where data are available, it is evident that the 
continental shelf exhibits a progressive reduction 
in width (Figure 1). For instance, of the mouth of 
the Agri River, the shelf is approximately 6 km 
wide. In contrast, off the coast of Metaponto Lido, 
the width of the continental shelf ranges between 
1.7 and 2.5 km. This variation in shelf width reflects 
the influence of geological and hydrodynamic 

processes along the coast (Meo et al., 2017; Senatore 
et al., 2021a).

Here, the continental slope descends from 30 to 
600 m water depth within just 4 km. The upper conti
nental slope reaches an average depth of 450 m and is 
characterised by two arcuate portions of the margin, 
each extending about 50 km2. Together, these features 
represent the head of the Taranto Canyon, which chan
nels sediment into its main body (Figure 1). The canyon 
extends for more than 300 km down to the Ionian Sea 
(Figure 1). These two zones feature distinct sub-heads 
that exhibit differences in both morphology and sedi
mentary processes. Within each sub-head, multiple 
channel systems, known as branches, converge into 
the major depression represented by the Taranto Can
yon. This give rise to two complex drainage basins that 
are only discreetly hierarchised (Meo et al., 2017). 
Although the two sub-heads exhibit distinct morpho
logical features and sedimentary processes, the upper 
slope of the northern sub-head has an average gradient 
of 4°–5°, which decreases significantly to around 3° 
towards the base of the slope (Figure 1). At greater 
depths, from 500 m down to the eastern edge of the 
map, the Taranto Canyon broadens into a wide 
depressed area. At the base of the northern sub-head, 
the canyon is approximately 4 km wide, with slope 
values around 3°.

Further south, in the sector of the margin located 
between the mouths of the Agri and Basento river, 
there is a basin extending laterally up to about 8 kilo
metres from a depth of 550 m down to the base of the 
slope. This basin serves as a zone where sediment 
transported through the southern sub-head is deliv
ered and temporarily deposited. It is connected to 
the Taranto Canyon, with slopes ranging from 
approximately 2° to 3° towards the southeast. 
Additionally, the activity of the southern sub-head of 
the Taranto Canyon has led to widespread slope 
instability. Recently, a large Mass Transport Deposit 
Complex (MTDC) has been identified in this area, 
reflecting significant sedimentary and geomorphologi
cal dynamics (Artoni et al., 2019). From a sedimentary 
perspective, the Taranto Canyon functions as both an 
accumulation and transit area for sediments originat
ing from the continent. Recent sedimentation within 
the canyon is characterised by sandy-silty deposits 
intercalated with pelitic (clay-rich) deposits. This 
combination reflects a dynamic environment where 
coarse and fine sediments are deposited in alternating 
layers, influenced by various sedimentary processes 
and transport mechanisms (Pescatore, 1985; Senatore, 
1987).

4.4. Taranto area (MaGIC sheet 43)

The Sheet 43 ‘Taranto’ covers the marine area 
between Taranto and Torre Zozzoli, located at the 
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northeastern tip of the Gulf of Taranto. The substrate 
in this region is primarily composed of Mesozoic lime
stone which is extensively exposed on land. This lime
stone is overlain by Pliocene and Pleistocene deposits, 
with thicknesses that can locally reach approximately 
500 metres in structurally lowered zones (Lieta 1 
Well, AGIP, 1977).

The structural style in this area is characterised by 
tilted blocks separated by normal faults, which were 
active during the Pliocene and Pleistocene epochs. 
These faults predominantly dip towards the foreland 
(Belfiore et al., 1981; Pescatore & Senatore, 1986; 
Rossi et al., 1983; Senatore, 1987; Senatore et al., 
1988; Tramutoli et al., 1984). The resulting mor
phology features a slope with a large-scale undulated 
surface, reflecting variations in sediment thickness 
resting on the downthrown blocks. The faults in this 
region generally follow a NW-SE trend and dip 
towards the Apennine chain. This orientation and 
dip reflect the tectonic forces that have shaped the 
area, contributing to the formation of the undulated 
surface and influencing the sedimentary and structural 
characteristics observed in the marine and adjacent 
land areas. In this area, slope instability, which was 
previously highlighted by Senatore et al. (1982), is 
widely distributed across the continental slope.

Among these slope instability phenomena, the Tar
anto Landslide is of particular interest as it represents 
the largest landslide in the entire northern Ionian Sea 
(Meo et al., 2018; Meo & Senatore, 2023; Senatore 
et al., 2021b; Senatore et al., 2022). Its scale and impact 
make it a significant feature in understanding regional 
geohazards and sedimentary dynamics. The Taranto 
Landslide, located approximately 11.7 km from the 
shoreline, exhibits a very complex morphology. It is situ
ated at the edge of the shelf and extends down to the base 
of the slope, marking the eastern edge of the Taranto 
Canyon. The upper part of the landslide begins around 
200 m water depth, forming an arch shape approxi
mately 1 km wide. At 400 m water depth (3.5 km from 
the head scarp), the landslide’s width expands to 
2.3 km. At greater depths, a 6-km-long morphological 
step with a NW-SE trend and an average slope of 8° is 
observed. At its base, the landslide is 7 km wide, with a 
low gradient and a smooth surface extending for about 
2.5 km, reaching a depth of 570 m and covering an 
area of about 13 km2. Beyond this, the landslide narrows 
to 3 km and features a highly irregular surface with a 
hummocky morphology due to the presence of large col
lapsed blocks. These blocks, embedded in the sliding 
deposits, are found between 575 and 700 m depth and 
can reach heights of up to 35 m above the surrounding 
seabed. This portion of the landslide covers approxi
mately 6 km2 with a slope of about 3°. The landslide ter
minates at the base of the slope at about 1000 m water 
depth, where its toe is eroded by currents flowing 
through the Taranto Canyon. The volume of the 

landslide was estimated to be about 0.3 km3 (Meo & 
Senatore, 2023). Comparing the volume of moved sedi
ment with the volume currently within the landslide 
body suggests that strong and active currents were pre
sent in the canyon both in the past and present.

Morphometric parameters and empirical relations 
(Alberico et al., 2018; Watts et al., 2003) were used 
to estimate the tsunamigenic potential of the Taranto 
Landslide (Meo et al., 2018). The calculated values 
indicate a potential wave height of about 2.9 m, high
lighting the significant impact the landslide could have 
had on generating tsunamis (Senatore et al., 2022).

4.5. Manduria area (MaGIC sheet 44)

The Manduria Sheet encompasses the outer portion of 
the Apulian continental shelf, which extends above the 
– 100 m contour. Below this depth, the continental 
slope widens up to 36 km and descends to depths of 
1500 m. The margin in this area exhibits a similar 
organisation to that observed in Sheet 43, where a 
large-scale undulated sediment unit rests on down
thrown carbonate blocks. Morphologically, the 
seafloor of the shelf located at water depths above 
100 m features a step-like pattern. The shelf is charac
terised by an outcropping carbonate platform succes
sion, with certain areas suggesting the presence of 
biogenic build-ups. These build-ups are inferred 
from ‘deaf’ echo-facies, which are comparable to 
those of the coral reefs identified south of S. Maria 
di Leuca (Savini & Corselli, 2010; Taviani et al., 
2005). This indicates that the area may contain similar 
coral structures, contributing to its unique geological 
and ecological characteristics.

Below the shelf, the Apulia slope has gentle gradi
ents of 0.6° in its upper part (100 - 400 m), steepens 
to 3.6° in the mid-slope (400-1000 m) with concave- 
downward longitudinal profiles, and reduces to 1.3- 
1.6° in the lower slope (1000-1500 m) with a con
cave-upward profile. Between 100 and 400 m water 
depths, the slope displays a wavy morphology 
oriented diagonally to the contours; sub-bottom 
profiles reveal sediments comprising continuous 
reflectors sub-parallel to the seabed that do not follow 
the underlying topography (Figure 1). These obser
vations are consistent with sediment drifts deposited 
under the influence of bottom currents (Pepe et al., 
2018). While this part of the slope contains no fea
tures indicative of mass failure, the steeper part of 
the slope (400 -1000 m water depth) has a very differ
ent character; it contains numerous arcuate escarp
ments corresponding to submarine landslide scars, 
both single and composite.

Comparable morphologies typical of mass failure 
are also observed downslope in the deeper slope 
sector, although lower gradients and a concave- 
upward slope profile suggest a transition to net 
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deposition as a consequence of failure of the slope 
above (D’Acremont et al., 2022).

Further downslope, mass failure has contributed to 
create a long arcuate failure scarp (approximately 
20 km long and 150 m high) that runs almost parallel 
to the eastern edge of the Taranto Canyon (Figure 1). 
This part of the Apulian slope is also incised by a dis
tinctive morphology referred to as the Manduria Can
yon (Ceramicola et al., 2014, 2021c), an elongate 
depression 20 km long, up to 1650 m wide that 
extends across water depths of 300–1800 m (Figures 
1 and 3). The canyon is headless and lies more than 
26 km from the coast, with no connection on land to 
the river network. This suggests that the canyon 
formed through retrogressive failure, as indicated by 
its increasing relief at greater depths and a step-wise 
axial profile featuring knickpoints (Figure 3). The 
Manduria canyon is partially controlled by underlying 
faults that offset the carbonate substrate of the Apulia 
Ridge (Figure 3), as revealed by sub-bottom and 
Videpi seismic data (Ceramicola et al., 2014, 2021c). 
Sediments evacuated from the Manduria Canyon 
over time are assumed to have been redistributed via 
the Taranto Canyon into the Ionian abyssal plain.

4.6. Valle di Taranto area (MaGIC sheet 45)

Sheet 45 ‘Valle di Taranto’ encompasses portions of 
the three distinct physiographic domains that reflect 
the area’s complex geological context, shaped by the 
Adriatic-Ionian subduction: (i) the Apulia margin to 
the east, (ii) the Taranto Canyon, and (iii) the Ionian 
Calabrian margin. The most prominent feature in 
this sheet is the main body of the Taranto Canyon.

The Taranto Canyon is one of the most peculiar 
systems of the Ionian area. It incises the Taranto Can
yon which is the offshore continuation of the Bradanic 
trough, a Pliocene NW-trending depression that con
stitutes the current foredeep of the Southern Apennine 
chain (Senatore, 1987; Senatore, 1988). The canyon is 
set on the deepest part of this depression and is 
characterised by a straight headwall about 30 km 
long, composed of a series of coastal gullies that 
develop parallel to each other and are in turn organ
ised in second-order heads in a linear shape ‘ (see 
Sheet 42). The main branch develops for more than 
300 km along the entire subduction front, separating 
the Apulian side, to the East, from the Calabrian 
one, to the West (see Sheet 42 in this volume). The 
Taranto Canyon is active and it is inferred to accom
modate a great deal of the mass wasting deposits that 
are generated along the Apulian continental slope. 
These deposits are carried down in the deep Ionian 
basin at water depth that exceeds 3000 m.

Along the Calabrian margin of Sheet 45, the canyon 
margin is up to 400-m high with steep slopes of 9° to 
the NW and up to 14° to the SE. Along the Apulia 

margin, the canyon flank is lower (tens of metres) 
and has gentler slopes (3°-4°). The canyon axis has 
an undulating relief and dips from 0.8° at 1400 m 
depth to 0.4° at 1900 m depth. East of the Taranto 
Canyon, the Apulia margin forms the foreland of the 
Calabrian subduction zone (Senatore, 1988; Senatore 
et al., 1988). The Apulia foreland is underlain by the 
Apulia Ridge unit (Argnani et al., 2001), which con
sists mainly of Mesozoic and Cenozoic carbonate 
deposits up to 6000 m thick, lying on a crystalline 
basement (Channell et al., 1979; Mascle et al., 1984; 
Ricchetti et al., 1988; Scarascia et al., 1994).

Sedimentation along the margin is mainly calcar
eous and biogenic on the shelf, and siliciclastic on 
the slope. The distal part of the Apulia margin in 
Sheet 45 has relatively low-gradient slopes (2°–2.5°) 
but is characterised by numerous seabed scarps corre
sponding to single and composite landslide scars, 
recording intense mass wasting activity.

At the foot of the slope, sedimentary bodies up to 
15 km long are interpreted as intra-channel deposits. 
These formations result from the interaction of sedi
ment flows within the canyon with landslides from 
the canyon walls, which occur due to the unbuttres
sing of the canyon walls (Ceramicola et al., 2021d).

4.7. Gallipoli area (MaGIC sheet 46)

The Sheet 46 ‘Gallipoli’ is characterised by a narrow 
continental shelf, about 3 km wide and less than 
100 m deep, alongside a broader and gentle continen
tal slope that extends to a depth of 500 m within 
approximately 20 km (Figure 1).

The continental shelf lies above a break-in slope at 
−100 m and is characterised by a thin sedimentary 
cover punctuated by an outcropping carbonate plat
form and biogenic constructions. Several scattered 
bedrock outcrops are indicated by characteristically 
‘deaf’ seabed echo-facies on sub-bottom profiles. 
‘Jagged’ morphologies observed in this area are simi
lar to associations of Posidonia and coral reefs, which 
are identified in the southern sector offshore S. Maria 
di Leuca and interpreted as ‘coralligenous’ (Savini & 
Corselli, 2010; Taviani et al., 2005).

The gently dipping continental slope shows a 
longitudinal profile that is rather flat in the proximal 
part (slope angle: 0.2°) and rounded (concave down
wards) in the distal part (slope angle: 0.7°). The upper 
slope between the shelf break and the −120 m con
tour contains a series of mounds and depressions 
from which no samples are available. Based on mor
pho-bathymetry and echo-facies mapping, these 
structures are interpreted as bioconstructions, Posi
donia meadows, pockmarks, and other depressions 
of uncertain origin. The slope between −120 m and 
−500 m depth is characterised by wavy morphologies 
that appear to be the result of interaction of sediment 
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transport by bottom currents and the blocky struc
ture typical of the carbonate substrate of this area. 
Some features referred to as ‘depressions of uncer
tain origin’ appear to lie adjacent to tectonic linea
ments that disrupt the carbonatic substrate of the 
Apulia Ridge. Morphological elements indicating 
instability (e.g. failure scars, blocks, deposits) have 
been observed and mapped near the shelf break in 
the central part of the Sheet such as the Gallipoli 
slide (Ceramicola et al., 2021e).

5. Conclusions

The Gulf of Taranto encloses a portion of the conti
nental margin that includes over 200 km of coastline 
from Punta Alice (Calabria region) to Santa Maria di 
Leuca (Puglia region). The complex seabed mor
phology reflects the ongoing geodynamic setting 
characterised by the subduction of the Adria plate 
under the retreating Calabrian Arc. In detail, the result 
is a rather unusual geomorphic arrangement 

Figure 3. a) Shaded relief showing the Apulian margin incised by a distinctive morphology referred to as the Manduria canyon, an 
elongate depression 20 km long, up to 1650 m wide that extends across water depths of 300 -1800 m. The feature is located over 
26 km from the coast, lacks a connection to the river network and exhibits a distinct retrogressive character, indicating it was 
formed by multiple successive failures The green line indicate the location of the 2D seismic profile shown in b). b) 2D seismic 
reflection profile along a SW-NE transect across the Manduria Canyon, showing the offset Apulian carbonate platform overlain 
by a 200 ms thick Pleistocene-Holocene sediment cover. Sigmoid-shaped deposits in near-bottom sediments on the upper 
slope indicate the activity of bottom currents. (Processing of seismic profile by Giuseppe Brancatelli).
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characterised by two adjacent continental margins 
separated by the deep front of the subduction occu
pied by the Taranto Canyon and the eponymous can
yon, the longest of all the Mediterranean basins 
(350 km long and 50 km wide). West of the Taranto 
Canyon the Calabrian margin develops with narrow 
continental shelves and irregular continental slopes 
characterised by elongated morphological highs and 
intervening piggy-back basins. The steep slopes of 
the morphological highs host multiple landslide 
scars, and the adjacent basins are filled with repeated 
stacked debris flows indicating recurrent mass move
ments. The Calabrian shelves and slopes feature dra
matic gullies and canyons, some exhibiting sharp 
retrogressive characteristics that extend to the coast
line, posing significant hazards to vital infrastructures 
such as harbours and railways. A notable example is 
the 600 m long Cirò harbour, built on the retrogres
sive headwall of the Cirò Canyon, which has been 
identified as the most critical hazard along the Calab
rian margin and necessitates regular monitoring by 
local authorities. East of the Taranto Canyon, the Apu
lian margin has broader continental shelves that are 
largely free from major hazards. However, the adja
cent slopes are dissected over a stretch of more than 
150 km by extensive stacked failure episodes, which 
impact the entire slope. Due to its unique nature 
and physiography, the Gulf of Taranto serves as a 
natural laboratory for studying a wide range of marine 
geohazards, particularly submarine landslides and 
their potential for generating tsunamis. Seismicity 
and tectonic tremor associated with slow slip events, 
represent significant potential triggers for geohazards 
along the Ionian Calabrian and Apulian margins in 
the Gulf of Taranto. Our regional case studies provide 
a reference for future detailed follow-up geohazard 
studies and monitoring. A long-term monitoring pro
gramme with repeat surveys would help tackle tsuna
migenic hazards posed by landslides, which represent 
a significant hazard to coastal areas and offshore infra
structures in the Gulf of Taranto.
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