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Abstract Within the central Mediterranean, the north-

western sector of the Sicily Channel is the unique area

where two independent tectonic processes can be analyzed:

the building of the Sicilian–Maghrebian Chain occurred in

Late Miocene and the continental lithospheric rifting of the

northern African margin occurred since Early Pliocene.

These two geodynamic processes generated a peculiar

structural style that is largely recognizable in the Adven-

ture Plateau. This plateau is the shallowest part of the

Sicily Channel, where water depths do not generally

exceed 150 m. It hosts several areas of geomorphic relief,

which in some cases rise up to less than 20 m beneath sea-

level. A series of submarine magmatic manifestations

occur in this area, mainly associated with the extensional

phase which produced the rift-related depressions of Pan-

telleria, Malta and Linosa. Seismic-stratigraphic and

structural analyses, based on a large set of multichannel

seismic reflection profiles and well information acquired

mostly for commercial purposes in the 1970s and 1980s,

have allowed us to reconstruct the Triassic-Quaternary

sedimentary succession of the Adventure Plateau and

define its structural setting. A broad lithological distinction

can be made between the successions ranging from Triassic

to Paleogene, predominantly carbonate, and the succes-

sions ranging from Miocene to Quaternary, predominantly

siliciclastic. Three main structural belts have been identi-

fied within the Adventure Plateau: (1) the northern belt,

affected during Late Miocene time by ESE-verging thrusts

belonging to the External Thrust System orogenic domain,

which represents the lowermost structural level of the

Sicilian–Maghrebian Orogen; (2) the Apenninic–Maghre-

bian domain of the Sicilian–Maghrebian Orogen, which

occupies the northwestern sector of the Adventure Plateau,

and that is overthrusted on the External Thrust System

orogenic domain during the Late Miocene; (3) the exten-

sional belt of the southwestern sector of the Adventure

Plateau, affected by broad NW-trending, high-angle nor-

mal faults associated with the Early Pliocene continental

rifting phase. The eastern boundary of the Adventure Pla-

teau corresponds to a broadly N–S trending lithospheric

transfer zone separating two sectors of the Sicily Channel

characterized by a different tectonic evolution.

Keywords Mediterranean Sea � Sicily Channel �
Adventure Plateau � Seismic stratigraphy � Structural

setting

Introduction

Among the shallow shelves surrounding the Italian Peninsula,

the Sicily Channel is the least studied so far. Its general

geological setting and structural framework is mainly derived

from the pioneering seismic survey (‘‘MS’’ project) carried

out from early 1970s to mid 1980s (Finetti and Morelli 1973)

and from the ‘‘CROP’’ project (Scrocca et al. 2003). Geo-

logical and geophysical studies have been conducted for the

most part on a regional scale (e.g., Zarudzki 1972; Colantoni
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1975; Finetti 1984; Jongsma et al. 1985; Argnani et al. 1986;

Antonelli et al. 1988; Argnani 1990, 1993a, 1993b; Catalano

et al. 1993a, b, c, 1995, 2000; Corti et al. 2006), while there

are few studies on specific sectors of the Sicily Channel, like

the Adventure Plateau, a relatively large and shallow shelf

located in the northwestern sector of the channel. Most of its

morphological and superficial stratigraphic information dates

back to the 1970s and early 1980s (e.g., Stanley et al. 1975;

Colantoni et al. 1985), and seismic-stratigraphic studies are

for the most part based on calibrations with onshore wells in

Sicily (Argnani et al. 1986; Antonelli et al. 1988; Catalano

et al. 1993b, among others).

In the frame of the central Mediterranean geodynamics, the

Adventure Plateau is the only area where two independent

tectonic processes coexist: the continental collision which

generated the Sicilian–Maghrebian Chain and the continental

rifting of the Sicily Channel. These two processes produced a

peculiar structural style that is largely recognizable in the

study area from the analysis of seismic profiles.

The present paper aims to reconstruct the seismic-strati-

graphic setting of the Adventure Plateau, and analyze its

structural architecture. The two main tectonic events occur-

red, characterized by different deformation age and stress

field orientation—roughly orthogonal to each other—are: (1)

the Late Miocene compressional deformation of the African-

Pelagian foreland, producing the so-called External Thrust

System orogenic domain of the Sicilian–Maghrebian Chain,

and (2) the continental rifting which generated the Pantelleria,

Malta and Linosa grabens since Early Pliocene time. The

accuracy of the reconstructions, however, was limited and

conditioned by two important factors: (1) the generally

inhomogeneous (in terms of acquisition parameters and

seismic attributes) geophysical dataset available, and (2) the

remarkable variability of the structural domains which char-

acterize the Adventure Plateau. Here, through the revision,

homogenization, and interpretation of the available seismic

data and stratigraphic wells, we try to reconstruct the various

evolutionary stages of the plateau, identifying the main

structural elements that characterize it. The dataset used is

composed by multichannel seismic reflection profiles and

well data that has been made available by the Ministry of the

Economic Development in the framework of the project

‘‘Visibility of Petroleum Exploration Data in Italy (ViDEPI)’’

(http://www.videpi.com). Seismic data comprise regional-

scale 2-D surveys and commercial-oriented site surveys

which cover the majority of the Adventure Plateau.

Geological background

The Sicily Channel is a broad, shallow-water platform

with an area of approximately 250,000 km2, located in the

northern part of the African continental plate between

Sicily and Tunisia (Fig. 1). The continental shelf consists

of a 6–7 km thick Mesozoic-Cenozoic, shallow-water to

deep-water carbonate succession, with intercalated vol-

canic rocks, and covered by Upper Tortonian-Lower

Messinian silicilastic deposits. The Sicily Channel is cut

through by three main NW-trending, elongated depres-

sions (Pantelleria, Malta and Linosa grabens) formed by

continental rift-related processes initiated since the Early

Pliocene (Reuther and Eisbacher 1985; Boccaletti et al.

1987; Cello 1987; Civile et al. 2010). Continental rifting

is controlled by sub-vertical normal faults clearly recog-

nizable in seismic profiles (Finetti 1984; Dart et al. 1993;

Finetti and Del Ben 2005; Civile et al. 2008, 2010, among

others). The rifting process was accompanied by wide-

spread volcanic activity mainly concentrated on the

islands of Pantelleria and Linosa. Other submarine mag-

matic manifestations have been identified in the Adven-

ture Plateau, Graham and Nameless banks (Carapezza

et al. 1979; Beccaluva et al. 1981; Calanchi et al. 1989;

Peccerillo 2005; Rotolo et al. 2006). In particular, four

main volcanic centres, named Tetide, Anfitrite, Galatea

and Cimotoe, (Fig. 1), have been recognized in the

Adventure Plateau and considered to be of Plio–Pleisto-

cene age (Calanchi et al. 1989). Tetide, Anfitrite and

Galatea volcanic centres are very close each other and

aligned N-120�.

The volcanism took place substantially during the Pli-

ocene–Pleistocene (Calanchi et al. 1989; Rotolo et al.

2006), although some manifestations have occurred up to

historical time with the ephemeral emergence of the

Ferdinandea Island in the Graham Bank in A.D. 1831

(Colantoni et al. 1975) and a submarine eruption (Foerstner

‘volcano’) occurred in A.D. 1891 about 5 km N–W of

Pantelleria (Washington 1909). The oldest magmatic pro-

ducts of the Sicily Channel, with supposed age of

9.5 ± 0.4 Ma (Beccaluva et al. 1981), have been found in

a submarine volcanic seamount located in the area of the

Nameless Bank.

Two distinct foredeeps of the Sicilian–Maghrebian

Fold-and-Thrust Belt can be recognized in the Sicily

Channel (Fig. 1): (1) the NE-trending Adventure Foredeep

(Argnani 1993a, b), located to the west, filled by Late

Miocene deposits (Tortonian-Early Messinian) that were

affected by compression and partially detached from their

substratum and incorporated in the chain during the Mes-

sinian tectonic phase; this phase generated the External

Thrust System (Argnani 1993a, b; Grasso 2001); (2) the

Pliocene-Quaternary WNW-ESE trending Gela foredeep,

lying to the east, and limited by the frontal thrusts of the

chain, i.e., the Gela Nappe. The arcuate Gela Nappe (not

studied in this present work) consists of a stack of several

thrust sheets, mainly developed onshore in the Caltanissetta
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basin and extending offshore only with its external front

(Argnani 1987; Lickorish et al. 1999, among others).

The *80,000 km2 Adventure Plateau represents the

shallowest part of the Sicily Channel, and is morphologi-

cally and structurally limited by regions where water

depths are generally [250 m. Its lithostratigraphy is con-

sidered to be similar to that known for other shallow banks

of the Sicily Channel, as it is part of the same continental

platform. It is characterized by a thin Plio-Quaternary

succession composed of calcarenites and organogenic

sands (Colantoni et al. 1985; Calanchi et al. 1989) over-

lying a widespread erosional surface (Messinian uncon-

formity). The highly deformed sedimentary substratum

outcrops as erosional remnants to form shallow banks.

Magnetic data show that the largest anomalies of the

area are located along the axis of the Pantelleria Graben,

slightly shifted to the south, and along a broad N-trending

belt extending from Linosa Island to the eastern margin of

the Nameless Bank (Lodolo et al. 2012). This belt corre-

sponds to a N-trending lithospheric transfer zone located in

the central part of the Sicily Channel, separating the rift

system in two independent areas (Argnani et al. 1986;

Argnani 1990): the Pantelleria Graben to the west and the

Malta and Linosa grabens to the east.

Materials and methods

The study of the stratigraphic and structural setting of the

Adventure Plateau was conducted by analysing 2D multi-

channel seismic profiles and well data that has been made

available by the Ministry of the Economic Development

(ViDEPI project). We used a dataset composed of about

150 multichannel seismic reflection profiles, for a total of

4,292 km of data, acquired in the Adventure Plateau by

several oil companies and some institutional scientific

projects (Fig. 2). The first step was to convert the graphic

files to SEG-Y format files, using the SeisTrans� software.

Due to the significant inhomogeneity of the various seismic

lines, which were recorded from different companies with

different acquisition parameters, it has been necessarily a

great effort to reduce the noise through the use of adequate

band-pass filters. For each reconstructed seismic line, the

SEG-Y header was edited in order to assign the CDP

Fig. 1 Physiographic map of the Sicily Channel, with the location of

the Adventure Plateau (AP). In the inset box, the main tectonic

domains characterizing the southern Italian peninsula area shown.

SMTF indicates the Sicilian–Maghrebian Thrust Front, AP indicates

the Adventure Plateau, ETF indicates the Egadi Thrust Front. Main

tectonic structures taken from Catalano et al. (1995), Argnani (2009)

and Civile et al. (2010). Bathymetry is derived from satellite data

(Smith and Sandwell 1997), whereas topographic elevations are taken

from the Shuttle Radar Topography Mission (SRTM) (http://www2.

jpl.nasa.gov/srtm)
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(common-depth-points) and the SP (shot points) to the

corresponding geographic coordinates. The SEG-Y files

were uploaded and interpreted using the Kingdom Suite�

seismic package. The sequence of operations performed on

the data is shown as a flow chart in Fig. 3.

To calibrate real seismic data reflections with the corre-

sponding stratigraphic discontinuities observed on the wells,

synthetic seismograms have been created from the reflec-

tivity series obtained through acoustic impedance calcula-

tions. They represent an example of forward modeling to

match as closely as possible the real seismic data (Fig. 4). As

input for generating synthetic seismograms, we used Gard-

ner’s relation (q = Ca1/4, q = density, a = compressional

velocity) for providing approximate densities for the

lithologies typical of our study area (Gardner et al. 1974),

and velocity values were calculated from stacking velocities

derived from semblance-velocity analyses and constant-

velocity-stacks, using the Dix equation (Dix 1955).

Velocity, density, acoustic impedance and reflection

depth parameters are given in Table 1. Synthetic

Fig. 2 Position of the exploration wells (dots in magenta) and

seismic profiles used in this study. Segments in orange indicate the

site-surveys performed by oil companies (available from ViDEPI

website, http://www.videpi.com), dotted segments indicate the

‘‘Ministerial’’ lines (available from ViDEPI website, http://www.

videpi.com), green segments indicate the ‘‘CROP’’ lines (Scrocca

et al. 2003), and red segments indicate the ‘‘MS’’ lines (Finetti and

Morelli 1973). Thick black lines refer to the corresponding seismic

profiles presented in Figs. 10, 11 and 12
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seismograms were created for four boreholes: Samanta 1,

Orlando 1, Piera 1, and Carla 1 (locations shown in Fig. 2).

Generation of the synthetic seismograms was performed

using the SeisLab_10.03 module within Matlab�. Reflection

coefficients, generated from velocity and density values,

were then convolved with a seismic wavelet to produce a

synthetic seismic trace. Deconvolution was also applied to

the synthetic traces to spike amplitude. The synthetic seis-

mograms that best fit with the real seismic traces were then

depth-converted and correlated to the lithostratigraphic

variations encountered in the corresponding boreholes.

Seismic stratigraphy of the Adventure Plateau

The stratigraphic succession of the Adventure Plateau was

reconstructed from the analysis of nine exploration wells

(Fig. 5). The choice of these wells compared to others

Fig. 3 Simplified flow-chart of the sequence adopted in this work
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Fig. 4 Correlation among synthetic seismograms, seismic sections, and lithostratigraphic wells. See text for details
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available in the area was motivated by their spatial distri-

bution (Fig. 2), that allows us to homogeneously cover the

whole Adventure Plateau, and achieve completeness of the

stratigraphic succession. The succession is composed of

sedimentary deposits ranging from Triassic to Plio-Qua-

ternary. A broad lithological distinction can be made

between the successions ranging from Triassic to Paleo-

gene, predominantly carbonate, and the successions rang-

ing from Miocene to Quaternary, predominantly

siliciclastic. Moreover, we often observe in the wells, all

located in structural highs, the presence of various un-

conformities, and in particular at the top of the Miocene

(Messinian Erosional Surface, MES), at the top of the

Middle Miocene, at the top of the Paleogene, and a sig-

nificant Jurassic gap that sometimes extends to the entire

Jurassic succession. The Jurassic gap may be correlated to

the establishment of restricted marine conditions which

started during the uppermost Triassic and continued into

the Lower Jurassic (Assereto and Benelli 1971; Hammuda

et al. 1985). In northern Africa, a marked hiatus spanning

almost the entire Lower Jurassic is documented (Keeley

et al. 1990; Keeley and Massoud 1998). The Upper Triassic

and Hettangian-Sinemurian shallow marine succession is

mainly composed of 100–850 m thick dolostones and

calcareous dolostones, with intercalations of packstone-

grainstone dolomitized limestones and rare levels of clays,

marls and anhydrite. The middle Jurassic-Paleogene pela-

gic succession is characterized by the presence of two

main, predominantly marly intervals in the Barremian-Al-

bian (Hybla Formation) and in the Maastrichtian-Paleo-

cene. The Middle-Upper Jurassic succession may be

lacking or has a reduced thickness ranging between 25 and

400 m (Carla 1 Well), and is composed of pelagic mud-

stone-wackestone limestones, sometimes clayey and do-

lomitized, with rare levels of marls and clays. The

Berriasian-Hauterivian interval, not always present, con-

sists of 60–500 m thick mudstone-wackestone limestones,

sometimes clayey, with nodules of chert and intercalations

of marls. The Barremian-Albian succession is generally

constituted of a 60–550 m thick interval of marls and clays

with intercalations of mudstone-wackestone limestones.

The Cenomanian-Campanian succession is composed of

90–550 m of pelagic wackestone-mudstone limestones,

sometimes clayey, with nodules of chert and thin levels of

marls and clays. The Maastrichtian-Paleocene succession

consists generally of 60–400 m of marls and clays with

levels of clayey mudstone-wackestone limestones. The

Eocene interval, about 100–280 m thick, is composed of

clayey mudstone-wackestone, and more rare packstone

limestones with nodules of chert and intercalations of

marls. The neritic Oligocene succession (composed of

marls, clays and sandstones with intercalations of

Table 1 List of parameters used to produce synthetic seismograms for the boreholes Carla 1, Orlando 1, Piera 1 and Samanta 1 (available from

ViDEPI website, http://www.videpi.com)

Velocity

(m/s)

Density

(g/cm3)

Z

(Acoustic

Impedance)

Reflection

(mbsf)

Velocity

(m/s)

Density

(g/cm3)

Z

(Acoustic

impedance)

Reflection

(mbsf)

CARLA 1 1,500 1.025 1,537.5 162 (sea floor) PIERA 1 1,500 1.025 1,537.5 105 (sea floor)

1,900 2.21 4,199 332 (TMS) 2,150 2.22 4,988 905

2,150 2.32 4,988 1,862 2,500 2.3 6,075 955 (TCS)

2,500 2.4 6,075 1,912 (TCS) 2,750 2.38 7,370 (1,125)

2,750 2.48 7,370 2,062

3,100 2.6 8,463 3,162

3,200 2.62 8,768 3,462

3,350 2.8 9,346.5 (3,678)

Velocity

(m/s)

Density

(g/cm3)

Z

(Acoustic

impedance)

Reflection

(mbsf)

Velocity

(m/s)

Density

(g/cm3)

Z

(Acoustic

impedance)

Reflection

(mbsf)

ORLANDO 1 1,500 1,025 1,537.5 113 (sea floor) SAMANTA

1

1,500 1.025 1,537.5 87

(sea floor)

1,900 2,21 4,199 513 (TMS) 1,900 2.21 4,199 487 (TMS)

2,150 2,32 4,988 1,713 2,150 2.45 4,988 2,087

2,500 2,43 6,075 1,863 (TCS) 2,500 2.5 6,075 (2,463)

2,750 2,5 7,370 2,363

3,100 2,61 8,463 3,263

3,350 2,81 9,346.5 (3,776)
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limestones), is generally absent in the studied area or has a

thickness of only some tens of meters. The succession of

Lower-Middle Miocene succession shows a variable

thickness from about 100 to 700 m and a remarkable

lithological heterogeneity. This succession, deposited both

in pelagic and shelf environments, can be entirely silici-

clastic or shows carbonate intervals mainly at the base of

the succession and in the Serravallian, with shallow marine

packstone-grainstone bioclastic limestones, with locally

clayey and marly levels.

The Tortonian–Messinian succession, having a variable

thickness from about 300 to 2,000 m, is represented by the

Terravecchia Formation, composed of silty clay and quartz

sands with intercalations of fine-grained sandstone. The

same formation is found in the north-central mainland of

Sicily. The depositional environment is extremely wide

from deltaic proximal to pro-delta and shallow marine

(Butler and Grasso 1993; Jones and Grasso 1997). Above,

but not everywhere, lay the Messinian evaporites and

related sediments of the Gessoso-Solfifera Formation, up to

over 400 m thick. The presence of evaporitic deposits on

the shallow setting of the Adventure Plateau, mainly

observed in the N-NW sector of the plateau, is mostly

recognized as corresponding to structural highs generated

by Late Miocene thrust tectonics or connected to the pre-

sence of relatively deep basins. These deposits are asso-

ciated with the Messinian salinity crisis during which the

Mediterranean region was isolated from the open ocean,

resulting in major changes in depositional environments

and deep circulation (e.g., Hsü et al. 1978), and the

establishment of hyper-saline surface conditions whose

expression is represented by evaporites (halite and gyp-

siferous sands and marls). Finally, the lower part of the

Plio-Quaternary succession is composed of chalky marls

and carbonate mudstones that can be correlated with sim-

ilar Early Pliocene pelagic deposits in Sicily (the Trubi

Formation). Above it lay Pliocene–Pleistocene packstones

and grainstones with rare intercalations of clay of a neritic

environment. The maximum Plio-Quaternary thickness is

about 450 m in the Orlando 1 well but the Pliocene suc-

cession is generally lacking.

A conventional seismic-stratigraphic analysis was used

to identify and correlate the stratigraphic units with the

corresponding reflectors identified on the grid of seismic

Fig. 5 Stratigraphic correlation among the wells used in this study (location of wells in Fig. 2)
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profiles. Two reflectors have been clearly recognized: the

top of the predominantly carbonate succession (TCS) and

the top of the Miocene succession (TMS). The 3D view of

the corresponding surfaces is shown in Fig. 6. An estima-

tion of the thickness of the Pliocene-Quaternary succession

has been made. The maximum thickness of 1,600 m within

the Adventure Plateau, applying an interval velocity (i.e., a

constant velocity within a single layer) of 1,900 m/s for the

entire sedimentary interval, is found along the south-wes-

tern coast of Sicily. The Pliocene-Quaternary succession is

lacking in several areas located in the central and southern

parts of the Adventure-Plateau (Fig. 7). The top of the

Miocene is seismically expressed by a largely undulated,

high-amplitude surface breaking the succession below, and

it is probably associated with a subaerial exposition

(Messinian Erosional Surface, MES). Data from wells, and

in particular the occurrence of hiatuses in the sedimentary

record, testify that this platform was possibly emerged

during long periods of time. The Pliocene-Quaternary

succession, which is generally less deformed, shows high

amplitude, continuous and parallel reflectors and often, in

its lower part, a semi-transparent facies corresponding to

the Lower Pliocene pelagic deposits correlated to the Trubi

Formation (Fig. 8).

The Miocene succession shows a semi-transparent

facies with discontinuous reflectors with mid- to high-

amplitude (Fig. 8). The severely deformed carbonate suc-

cession shows discontinuous, mid- to high-amplitude

reflectors and locally a chaotic seismic facies (Fig. 8). The

recognized magmatic bodies have been identified on the

basis of their shape and geometry, their limited acoustic

penetration, their distinctive high-amplitude top reflection,

and the tilting of the reflectors around the magmatic

intrusions (see Fig. 10, seismic line C-1014).

Regional structural setting of the Adventure Plateau

The analysis of the available multichannel seismic

reflection profiles has allowed us to reconstruct the gen-

eral tectonic framework of the Adventure Plateau, within

which it is possible to distinguish three main structural

domains (Fig. 9). Representative seismic lines presented

in Figs. 10 and 11 illustrate the structural setting of this

part of the Sicily Channel. The northern sector of the

Adventure Plateau is affected by ESE-verging thrusts (see

Figs. 9, 10, seismic line C-503 B) belonging to the oro-

genic domain known as External Thrust System or

Fig. 6 Three-dimensional perspective view of the picked seismic horizons. Sea floor surface is also shown for comparison. Representative

profiles A-A’ and B-B’ for the three surfaces are shown in the right panel. Locations of profiles A-A’ and B-B’ are indicated in Fig. 7
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Pelagian-Sicilian Thrust Belt, which represents the low-

ermost structural level of the Sicilian–Maghrebian Chain

(Lentini et al. 1990, 1994, 1996). Onshore, the External

Thrust System is generally buried, while in western Sicily

is outcropping in some places. The bulk of the stacking

thrust units include Mesozoic-Cenozoic carbonates and

Miocene terrigenous and clastic carbonate deposits. This

system was produced by a Late Miocene compressional

deformation. The Pliocene-Quaternary deposits sealed

this compressional tectonic phase (see Fig. 10, seismic

line C-503 B) that affected the internal paleomargin of the

African-Pelagian foreland (Lentini et al. 1990). In the

northwestern sector of the Adventure Plateau, is visible

the thrust-front of the Apenninic–Maghrebian orogenic

domain is visible (Lentini et al. 1990, 1994), named the

Egadi Thrust Front (see Fig. 9) after Catalano et al.

Fig. 7 Thickness of the Pliocene-Quaternary succession in the Adventure Plateau and surrounding area. The two segments A-A’ and B-B’

indicate the location of the representative profiles in Fig. 6

Fig. 8 Seismic line C-1007 (available from ViDEPI website, http://www.videpi.com) showing the general seismic facies of the successions

described in the text (location of seismic profile in Fig. 2)
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(1995). This domain consists of a thick pile of rootless

nappes derived by the Neogene deformation of the

Mesozoic-Cenozoic deposits of the Tethydes (Sicile

Units) and of basinal (Imerese Units) and carbonate

platform (Panormide Units) (Lentini et al. 1996, 2006).

Structures associated with the Egadi Thrust Front seem to

be reactivated in recent time, because they locally affect

the sea floor (see Fig. 11), as suggested by other authors

(Torelli et al. 1993). The southwestern sector of the

Adventure Plateau is affected by roughly NW-trending

normal faults related to the continental rifting phase

which generated the Pantelleria Graben since Early Plio-

cene (see Fig. 9). These faults show high-angle planes

dipping to the SW, with offsets up to several hundred of

meters (see Fig. 10, seismic line C-1014).

The eastern boundary of the Adventure Plateau is

characterized by the presence of a broadly NS-trending

deformation zone (see Fig. 9), already described in the

literature by several authors as a transfer zone (Argnani

et al. 1986; Argnani 1990; Civile et al. 2010), mainly

Fig. 9 Simplified structural sketch map of the Adventure Plateau. Bathymetric contours every 50 m
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Fig. 10 Multichannel seismic profiles (C-503 B and C-1014, available from ViDEPI website, http://www.videpi.com) and interpreted line-

drawings of two regional transects crossing the Adventure Plateau (location of seismic profiles in Fig. 2)
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affected by transtensive and transpressive structures and

the occurrence of several magmatic manifestations (see

Figs. 9 and 10, seismic line C-1014). Positive flower

structures, identified by Argnani et al. (1986) in the

northern part of this transfer zone, are recognizable also in

the southern part (Fig. 12) confirming an important trans-

current component of motion along this lithospheric-scale

discontinuity. The tectonic structures associated with the

transfer zone would seem to show a Pliocene deformation,

highlighted by the presence of an unconformity (see

Fig. 10, seismic line C-503 B, and Fig. 12).

Discussion and conclusions

The analysis of the available seismic and well data of the

Adventure Plateau reveals a complex interplay between

eustatic fluctuations and Neogene-Quaternary tectonic

processes, where both compressional and extensional

events can be recognized. Our observations suggest that the

Adventure Plateau was shaped by the occurrence of two

independent tectonic processes: the formation of the

Sicilian–Maghrebian Chain and the continental rifting of

the Sicily Channel.

The sedimentary succession of the Adventure Plateau,

reconstructed in detail by available wells, is made up of a

Triassic-Paleogene predominantly carbonate interval, and a

mostly siliciclastic Miocene-Quaternary succession. Vari-

ous hiatuses were recognized, particularly significant at the

Jurassic, representing deposits that may be entirely lacking,

at the top of the Paleogene and at the top of the Miocene.

These gaps indicate that this plateau was emerged several

times for long periods during its geological evolution.

Seismic data have shown that the Mesozoic-Cenozoic

carbonate succession of the northern part of the Adventure

Plateau and its Miocene siliciclastic and carbonate clastic

covers were strongly deformed by a Late Miocene com-

pressional phase, related to the build-up of the Sicilian–

Maghrebian Fold-and-Thrust Belt, characterized by the

development of ESE-verging thrust faults (‘‘Tyrrhenian’’

phase of Lentini et al. 2006). During this tectonic phase,

the Apenninic–Maghrebian orogenic domain, made up of a

thick pile of rootless nappes, overthrusted the External

Thrust System of the Adventure Plateau. The front of this

domain (the Egadi Thrust Front) seems to be still active,

with structures deforming the sea floor. From the Messin-

ian time, the Adventure Plateau become part of the Sicil-

ian–Maghrebian Chain, and now represents the offshore

part of the External Thrust System orogenic domain which

represents the lowermost structural level of the chain. After

this compressional phase, the Adventure Plateau underwent

a large-scale erosion associated with the Late Messinian

sea-level drop. The Pliocene-Quaternary succession is

generally undeformed or locally affected by normal faults

with modest offset. The thickness of this deposits is

strongly controlled by the complex paleomorphology of the

basement, with successions up to several hundred meters

thick in the basins and absent or very thin on the structural

highs.

The southwestern sector of the Adventure Plateau was

instead affected since Early Pliocene by important NW-

trending sub-vertical normal faults with offsets of hundreds

of meters, associated with the rifting phase responsible for

the development of the Pantelleria Graben. This tectonic

phase most probably conditioned the distribution of the

volcanic manifestations in the Adventure Plateau. The

NW-trending alignment of the Tetide, Anfitrite and Galatea

volcanic centers might be linked to a main normal fault

that, even where not always clearly identifiable on seismic

profiles, may be associated with the rifting process.

Fig. 11 Line-drawing of a seismic profile C90-117 (available from ViDEPI website, http://www.videpi.com) located in the northwestern sector

of the Adventure Plateau where the front of the Apenninic–Maghrebian orogenic domain is visible (location of seismic profile in Fig. 2)
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Fig. 12 Multichannel seismic profile MS-34 (Scrocca et al. 2003) and interpreted line-drawing of a flower structure found along the N–S transfer

zone described in the text (location of seismic profile in Fig. 2)
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Transtensional and transpressional structures have been

observed along the eastern side of the Adventure Plateau.

They could be related to a wide broadly N-trending litho-

spheric tear fault extending from the southern Sicilian coast

between Mazara del Vallo and Sciacca to the Linosa

Island, and characterized by the presence of several vol-

canic edifices and dominated by structural lineaments with

a predominantly strike-slip motion. This lithospheric

structure separates sectors of the Sicilian–Maghrebian

Chain characterized by a different deformation age, distinct

structural trends and tectonic evolution (Argnani et al.

1986; Argnani 1993a, b; Grasso 2001). It might be

responsible for the present-day configuration of the Sicily

Channel rift zone, and in particular for the offset between

the Pantelleria Graben and the Malta and Linosa depres-

sions (Argnani et al. 1986). The presence of this transfer

zone is also highlighted by the distribution of the magnetic

anomalies, where they form a broad N–S-oriented belt

extending from Linosa Island to the eastern margin of the

Nameless Bank (Lodolo et al. 2012). 2D magnetic mod-

eling has revealed that one of these anomalies is generated

by a buried, relatively large magmatic body located along

the eastern edge of the Nameless Bank (see Fig. 4 in

Lodolo et al. 2012). The deformation along this tear fault

seems to have been produced mainly during Pliocene time,

but an earlier activity cannot be excluded, as pointed out by

Argnani et al. (1986). The deformation may be connected

with the eastward emplacement of the external front of the

Gela Nappe, suggesting that the two events are coeval.

Three main structural belts have been identified in the

Adventure Plateau. These belts are associated with two

main tectonic processes which affected the Sicily Channel,

characterized by different deformation age and by a

broadly orthogonal structural trend: (a) the Early Pliocene

rifting phase and (b) the Late Miocene build-up of the

Sicilian–Maghrebian Fold-and-Thrust Belt:

(1) The moderately deformed northern belt affected by

Late Miocene ESE-verging thrusts belonging to the

External Thrust System orogenic domain, which

represents the lowermost structural level of the Sicil-

ian–Maghrebian Orogen. The tectonic slices are made

up of Mesozoic-Cenozoic carbonates and Miocene

terrigenous and clastic carbonate deposits. The com-

pressive tectonism involved also the Tortonian-Early

Messinian foredeep (Adventure Foredeep) of the

Sicilian–Maghrebian Chain.

(2) The strongly deformed NW-sector occupied by the

Apenninic–Maghrebian orogenic domain of the Sicil-

ian–Maghrebian Fold-and-Thrust Belt which overlaps

on the External Thrust System orogenic domain.

Some structures associated with the ENE-trending

Apenninic–Maghrebian Thrust Front or Egadi Thrust

Front seem to be reactivated in recent time, because

they locally offset the sea floor.

(3) The southwestern sector of the Adventure Plateau is

affected by roughly NW-trending high-angle normal

faults related to the continental rifting phase which

generated the Pantelleria Graben since Early Pliocene

time.

Some considerations can be made on the genesis of the

Sicily Channel volcanism. It could be generated in two

different geodynamic contexts: (1) the Miocene-Recent

volcanism developed along the N–S trending tear fault

(Cimotoe, Graham Bank, Linosa Island, Nameless Bank);

(2) the Pliocene-Recent volcanism related to the develop-

ment of the Sicily Channel Rift Zone (Pantelleria and

surrounding areas, volcanic centres of the Adventure

Plateau). In particular, the volcanic centres of Anfitrite,

Tetide, and Galatea seems to be associated with a NW-

trending fault belonging to same fault system limiting the

Pantelleria Graben, but in an external position with respect

to the shoulders of the rift. This scenario has been

described in other divergent systems, as occurring in a

segment of the East African Rift, where Bosworth (1987)

described paired zones of volcanism and lithospheric

thinning off-axis from the rift proper.
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