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Introduction

Results from the interpretation of deep seismic lines (CROP Italian Deep Crust Project) provide the first,
continuous, 900-km-long crustal geologic transect crossing the Central Mediterrancan from the Algerian
Sea to the Ionian Sea (Fig. 1). The geoseismic section (Fig. 2) reveals crustal and Moho reflections to a
depth of about 30 km and elucidates the crustal architecture and processes associated with the opening of
the Oligo-Miocene Algerian-Provencal basin, the Tertiary mountain building of the Alpidic chain and the
Mesozoic continental rifting to oceanic spreading of Malta-Iblean margin-Ionian abyssal plain.

The unmigrated crustal lines were calibrated by using geological and geophysical data from boreholes
(Fig. 2) and supplemented dense grid of higher resolution but shallower AGIP reflection seismic lines.
Previously published magnetic, heat flow, gravity and bathymetry, as well as seismic refraction data
(ESP, DSS, EGT and WARR) were used to constrain, at a regional scale, the crustal structures interpreted
from the seismic reflection lines.

Observations and results

The eastern side of the 3000-m-deep Algerian Sea (Fig. 2) images the Moho discontinuity at a depth of
7.5 s/TWT (12 km) and the crystalline basement at 6.0 S'TWT (6 km). The estimated crustal thickness of
9 km suggests its oceanic nature. West-dipping normal faults step down towards the Algerian basin
documenting the occurrence of a related eastern continental margin. The Moho reflector changes abruptly
to a layered high-amplitude reflector band beneath the Sardinia Channel (Figs. 1, 2). We locate the Moho
at the base (7.5 s/TWT) of the layered band which is interpreted as a stretched lower continental crust.
From the Sardinia Channel to the Cornaglia Terrace, the Moho deepens to about 9 s/TWT occurring at the
base of the layered lower continental crust. Two major crustal reflecting units including crystalline and
sedimentary rocks (thick skinned folded belt) arc separated by a westward-dipping regional listric thrust
plane (Sardinian Thrust Front). They form the upper crust in the Cornaglia Terrace-Elimi Ridge sector
(Fig. 2). The hanging wall and the footwall of the thrust plane correlate to the well known Sardinian and
Kabilian units respectively. The Kabilian wedge overrides the Maghrebian-Apenninic crustal segment at
the Elimi Ridge along a detachment plane which ramps south-eastwards forming the Drepano Thrust
Front. The Moho as deep as 10 S'TWT in the Elimi Ridge, rises to 8.5 s/TWT towards the offshore
Sciacca; the top of the crystalline basement (African basement) is located at a depth of about 14-15 km
(Fig. 2). The overlying stack of westward dipping thrust sheets (Egadi Thrust Front, Fig. 3) appears
decoupled from the undeformed crust (thin skinned folded belt). West-dipping carbonate embricate fans
culminate at the Adventure Bank and offshore Sciacca. Here the crystalline basement rises to 5 s/TWT
(12 km) and the crystalline crust is about 15 km thick. The offshore Agrigento shows the frontal sector of
the Sicilian chain consisting of a 3000-m-thick accretionary wedge (Gela Nappe) sandwiched in between
Plio-Pleistocene strata of the Iblean autochthonous (Fig: 2). The crystalline basement is here located at a
depth of 12 km. Crustal reflections constrained by seismic refraction contribute in revealing the structure
of a well developed passive continental margin facing the ocean (Fig. 2).

The continental margin extends from the Iblean-Pelagian shelf to the Malta-Western Ionian slope and
rise; it has been described as the conjugated margin of the Apulian swell in the other side of the Ionian
Sea. The ocean develops southeastward in the Eastern Ionian abyssal plain (Fig. 2). The ancient
morphology of the margin was deformed, along the Malta Escarpment, by an eastward-facing post-Early
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Tortonian, mostly extensional fault system. The continental margin crust becomes progressively thinner
eastwards, as revealed by the rising of the Moho depth to about 19 km in Western lonian. Both early
Mesozoic block faulting of the sedimentary cover and the occurrence of large mounds interpreted as
igneous bodies emplaced along the early continental margin (Fig. 2) support the transitional nature of the
crust flooring the Malta slope-Western Ionian sector. The igneous intrusions generating strong magnetic
anomalies lead to the hypothesis of a magmatic underplating of the thinned continental crust in a mantle-
dominated plume passive margin model. An abrupt change of the seismic characteristics depicts the
continent-ocean boundary (Figs. 2, 4). The 4000-m-deep eastern Ionian abyssal plain (Fig. 2) is
characterised by a crystalline crust, 1.5-2 s/TWT (6-8 km) thick which develops between 8.8 and 7.2
s/TWT. The crust consists of a layered reflector (oceanic layer 3) overlain by a seismically transparent
and unstratified band (oceanic layer 2) topped by chaotic or hummocky reflectors (oceanic crystalline
basement, Ob). A flat-lying, high frequency, seismic body covering the Ob reflector is interpreted as the
sedimentary overburden. The Moho reflection marks the base of the highly reflectivity package at 8.8-9.2
s/TWT (15-17 km) as defined by ESP seismic refraction data. Several arguments support the oceanic
nature of the crust flooring the Ionian abyssal plain, even if an interpretation of the layered reflectors as a
lower crust of an extremely thinned continental crust intruded by upper mantle materials cannot be
rejected. The age of the initial oceanic spreading is still unclear, without borehole stratigraphy; either a
pre-Late Jurassic or Cretaceous (?) age can be inferred when we attempt to correlate the strata resting on
the continental margin to the oldest sediments onlapping the assumed oceanic crystalline basement.
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_Figure captions

Fig. 1. Location map of the study area.

Fig. 2

Fig. 3. The seismic profile shows the characters and geometry of the carbonate Maghrebian-Apenninic thrust sheets
culminating in the Egadi Isl. region.

Fig. 4. The seismic profile shows sharp transition between the stretched thinned continental crust and interpreted
oceanic crust on the SE. S: faulted Early Mesozoic sediments lying on continental basement; Vm: igneous
mound; M: Moho; LOC: layered oceanic crust; Ob: oceanic basement; R: Mesozoic-Pleistocene basinal
deposits; Me: Messinian horizon (deformed on the NW sector ?).
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