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A lateral change in geodynamic regime, from soft-collision in Sicily to oceanic sub-
duction underneath Calabria, characterizes the southern Tyrrhenian region. The con-
tiguity of these two different geodynamic regimes along the same convergent bound-
ary is due to the occurrence of a continent-to-ocean transition within the subducted
plate (Africa), where the Ionian oceanic lithosphere passes to the west to the Hyblean-
Pelagian continental lithosphere in Sicily. In the Aeolian Islands, representing the vol-
canic arc of the Tyrrhenian subduction, the effects of this lateral change along the sub-
ductive boundary is recorded in the distribution of seismicity with depth (Chiarabba
et a., 2005), and in the time and space patterns of volcanic activity (De Astis et al.,
2003), besides being well imaged by P wave seismic tomography (Wortel and Spak-
man, 2000; Piromallo and Morelli, 2003). Besides the abrupt lateral change of geo-
dynamic regime, the Ionian lower plate appears to be passively sinking and torn apart
from the buoyant Hyblean-Pelagian lithosphere during the final stage of the south-
ern Tyrrhenian backarc opening (e.g., Gvirtzman and Nur, 1999; Argnani, 2000). In
fact, the neotectonics of the eastern Sicily slope (Argnani and Bonazzi, 2005) can be
interpreted as a surficial expression of an ongoing lithospheric tear or slab-transfer
edge-propagator fault (STEP; Govers and Wortel, 2005) at its propagation tip.

Numerical modelling indicates that significative deformation and rotation of strain
axes are expected along STEP faults (Govers and Wortel, 2005), particularly nearby
the propagation tip, although such processes are currently undocumented in the geo-



logical record. The lateral tear or STEP fault possibly located along the eastern Sicily
slope is supposed to continue northward in the central Aeolian Islands, being responsi-
ble for the NNW-SSE branch of the volcanic arc, composed by the islands of Vulcano,
Lipari and Salina (Lanzafame and Bousquet, 1997; Argnani, 2000). The central Aeo-
lian Islands, therefore, represent a candidate region where to test the STEP fault model
against geological observation. Structural data of regional extent, however, are lacking
because outcrops are restricted to the small volcanic islands, and, as a result, tectonic
interpretations rely heavily on structural works carried out onshore (e.g., Mazzuoli
et al., 1995), where the volcano-tectonic effects can interfere on regional tectonics.
Marine geophysical data are required in order to outline the pattern of the main tec-
tonic structures, but seismic profiles of good quality are scarse in the area around the
central Aeolian Islands. In fact, existing seismic data consist mainly of single channel
profiles acquired in the 70s, with poor resolution and unfavourable spacing (Barone et
al., 1982), and the resulting structural maps presented in the literature appear in places
tectonically unsound. To fulfil this gap of information a set of high-resolution mul-
tichannel seismic profiles have been purposedly acquired around the central Aeolian
Islands.

A growing set of GPS data allows to contrain the instantaneous strain pattern of the
Aeolian region (Hollenstein et al., 2003, Goes et al., 2004, D’Agostino and Selvaggi,
2004, Serpelloni et al., 2005). A roughly N-S-directed horizontal compression charac-
terizes the whole western sector of the Aeolian Islands, where recently recorded focal
mechanisms have shown the occurrence of a compressional belt that extends laterally
for some 200 km in an E-W direction (Pondrelli et al., 2004). GPS data indicate that
the convergence between Nubia and Eurasia is absorbed completely, or by a large ex-
tent, along this seismic belt (Hollenstein et al., 2003; Goes et al., 2004; D’Agostino
and Selvaggi, 2004; Serpelloni et al., 2005). In the central-eastern sector of the Ae-
olian Islands the axes of maximun horizontal compression rotates clockwise, from
west to east, from N-S to NE-SW, before leaving way, when approaching the Messina
Strait and Calabria, to a dominant extension along a NW-SE direction. The strain
pattern computed from GPS data highlights the first order inconsistency of structural
maps presented in the literature, which shows only extensional and strike-slip faults,
with poorly constrained direction, in the central Aeolian Islands (e.g., De Astis et al.,
2003). Moreover, GPS velocities w.r.t. Eurasia at Cape Milazzo, Vulcano and Lipari
are remakably larger than the velocities measured at Salina, Panarea and Stromboli,
suggesting the occurrence of contractional structures in the western part of the Gioia
basin.

Multichannel profiles offer a picture of the long-term geological strain and can be
fruitfully combined with GPS data to unravel the history of deformation of a given



region. The tectonic pattern outlined by our purposedly collected seismic data shows
that no fault is present along the S-ward continuation of the Vulcano-Lipari-Salina
allignment into the Gulf of Patti, and that faults do not occur underneath the Stromboli
canyon, unlike previous interpretations. Moreover, a complex NW-SE-trending belt
of compressional (or transpressional) structures connects the island of Vulcano with
Capo Milazzo., showing a compatibility with GPS computed strain axes, as well as
with seismic stress field (Neri et al., 2003).

References

Argnani A., The Southern Tyrrhenian Subduction System: Recent Evolution and Neo-
tectonic Implications. Annali di Geofisica,. 43, 585-607, 2000.

Argnani A. and Bonazzi C., Tectonics of Eastern Sicily Offshore. Tectonics, 24,
TC4009, doi:10.1029/2004TC001656, 2005.

Barone A., Fabbri A., Rossi S., Sartori R., Geological structure and evolution of the
marine areas adjacent to the Calabrian arc. Earth Evolution Sciences vol. 3/1982, 207-
221, 1982.

Chiarabba C., Jovane L. and, DiStefano R., A new view of Italian seismicity using 20
years of instrumental recordings. Tectonophysics, 395, 251– 268, 2005.

D’Agostino N. and Selvaggi G., Crustal motion along the Eurasia-Nubia plate bound-
ary in the Calabrian Arc and Sicily and active extension in the Messina Straits from
GPS measurements. J. Geoph. Res., 109, B11402, doi:10.1029/2004JB002998, 2004.

De Astis G., Ventura G. and Vilardo G., Geodynamic significance if the Aeolian vol-
canism (Southern Tyrrhenian Sea, Italy) in light of structural, seismological, and geo-
chemical data. tectonics, 22, 4, 1040, doi:10.1029/2003TC001506, 2003.

Goes S., Giardini D., Jenny S., Hollenstein C., Kahle H.-G. and Geiger A., A recent
reorganization in the south-central Mediterranean. EPSL, 226, 335-345, 2004.

Govers R. and Wortel M.J.R., Lithosphere tearing at STEP faults: response to edges
of subduction zones. EPSL, 236, 505-523, 2005.

Gvirtzman Z. and Nur A., The formation of Mount Etna as the consequence of slab
rollback. Nature, 401, 782-785, 1999.

Hollenstein Ch., Kahle H.-G., Geiger A., Jenny S., Goes S. and Giardini D., New GPS
constraints on the Africa-Eurasia plate boundary zone in southern Italy. Geoph. Res.
Lett., 30, doi:10.1029/2003GL017554, 2003

Lanzafame G. and Bousquet J.C., The Maltese escarpment and its extension from



Mt. Etna to the Aeolian Islands (Sicily): importance and evolution of a lithosphere
discontinuity. Acta. Vulcan., 9, 113-120, 1997.

Mazzuoli R., Tortorici L. and Ventura G., Oblique rifting in Salina, Lipari and Vulcano
islands (Aeolian islands, southern Italy). Terra Nova, 7, 444-452, 1995.

Neri G., Barberi G., Orecchio B., and MostaccioA., Seismic strain and seismogenic
stress regimes in the crust of the southern Tyrrhenian region. EPSL, 213, 97-112, 2003.

Piromallo C., Morelli A., P-wave tomography of the mantle under the Alpine-
Mediterranean area. J. Geoph. Res. 108, B2, doi: 10.1029/2002JB001757, 2003.

Pondrelli S., Piromallo C. and Serpelloni E., Convergence vs. retreat in South-
ern Tyrrhenian Sea: Insights from kinematics. Geoph. Res. Lett. vol. 31, L06611,
doi:10.1029/2003GL019223, 2004.

Serpelloni E., Anzidei M., Baldi P., Casula G. and Galvani A., Crustal velocity and
Stran-rate Fields in Italy and Surrounding regions: New Results from the analysis of
Permanent and Non-Permanent GPS Networks. Geoph. J. Int., 161, 861-880, 2005.

Wortel M. J. R. and Spakman W., Subduction and Slab Detachment in the
Mediterranean-Carpathian Region. Science, 290, 1920-1917, 2000.


