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basin (< 2 My B.P.). These ones are considered as small backsars, lieeing linked to the
occurrence of the lonian lithospheric slab, subducting towards NWa(Vliand Trua 2002;
Figure 4).

Figure 4 Sketch map showing the subduction of the lonian lithospher (modified after
Marani and Trua 20032. The location of the Marsili ridge, Aeolian Arc and Calabrés h
been also indicated. An abrupt increase of the rollback due to the Velbgenent of lateral
tears in the lonian slab, between Early and Middle Pleistocenesatenéhe lateral flow of
deep asthenosphere around the slab margins. The dotted line corregspahédscrustal
thickness of the Tyrrhenian plate.

After the development of these back-arc basins, the volcanism afotlteern Tyrrhenian
basin is migrated from W to SE, from the Sardinia to the presmntAeolian Arc (Serri
1997; Kastens et al. 1988; Bigi et al. 1989; Sartori 1989; Savelli, 28@%gloping the
present-day configuration of the Marsili back-arc basin. The geerate of opening of the
southern Tyrrhenian basin during the last 5 My B.P. is of about 6 cm/y (Malinverno and Ryan
1986; Patacca et al. 1990).

During present times the lithospheric structure shows two thinnéoineegf oceanic crust
(30—40 km) separated by lithosphere relative to the Sardinia contibdéottklthick about 80
km (Faccenna et al. 2001); moreover, the basin is characterizedrogtal thinning, which
reduce more and more up to less than 10 km in the sector towards SE (Panza et al. 2003).

The correlation of the data on the lithospheric thickness with thnes wegarding the
distribution of the heat flow in the Tyrrhenian region (Erickson 1970; hilngon et al. 1985;
Mongelli 1991; Mongelli and Zito 1994) has evidenced that the Tyrrhesgancan be
divided into three parts: the northern Tyrrhenian sea, the centrgiefyan sea and the
southern Tyrrhenian sea. The southern Tyrrhenian sea is the widestiramebst part and
shows the deeper parts of the basin (more than 3500 m). To the southtbéstarea the
highest values of heat flow have been recorded (Morelli, 1970). Thealcgatt of the

Tyrrhenian sea shows the lowest values of the heat flow (Zitd. €2003). In the basin
located northwards, in proximity to the Tuscany, the heat flow satwe very high (160
mw/maq).

This trending of the heat flow seems to be linked to the activenaizgim occurring in the
Tyrrhenian basin and then to the subduction rate of the lithosphdriagrsfact, in the part of

the Calabrian Arc where there is a faster retreatingpag extension of the lithosphere may

be observed, coupled with high heat flows. On the contrary, in the southern Apennines, where
the retreating of the subduction system is very low, active volcaisidatking, extension

rate is minimum and the heat flow is low. In the central-northgoenAiines, where the
subduction is faster, there are active seismicity and magmatidatium and Tuscany and

high heat flows.

Geodynamic models on the extension of the Tyrrhenmsea

In order to explain the geodynamic evolution of the Mediterraneanaar@ in particular, of
the Tyrrhenian-Apennines system several evolution models have fpgposed, through
which the observed structural complexities should be explained.















Late Quaternary depositional sequence, being limited by tiamsgressive surfaces, may be
considered equivalent to the units bounded by unconformities (Unconformityegd
Stratigraphic Units; UBSU; Chang 1975; Nummendal and Swift 19870Wajy 1989;
Sacchi et al. 1999).

The techniques and methods of modern volcanic geomorphology have been adopted and
taken into account in the geologic interpretation of the data callaotgehe Stromboli
volcanic island (Grosse et al. 2012; Lahitte et al. 2012; Platk 2012; Procter et al. 2012,
Rodriguez-Gonzalez et al. 2012; Thouret 1999; Thouret and Nemeth 2012; llesrretcal.

2012).

The significance of volcanic geomorphology has been improved througbutrditative
classification of volcanic landforms, which blends morphometry and stbedsesi on ground
observations, remote sensing data and laboratory experiments, as wWed diversified use
of airborne images and digital data acquired through radar antitesitghd combined with
the Digital Elevation Models data (Thouret 1999). The monitoring of moogieal changes
in volcanic areas provides a fundamental contribution to the comprehesfsine dynamics
of the volcanic systems both during the eruptions and in post-erupdiyesstThe rates of
geomorphological processes acting at all scales on volcanoes Ibasrneasured to improve
the theoretical aspects of volcanic geomorphology (Thouret 1999). The poodacid
comparison of Digital Elevation Models is necessary to document amditgtisely describe
the morphological evolution induced by volcanic constructional and destryntvesses,
such as the emplacement of lava flows, calderic collapses avithggomal instabilities. In
particular, for submarine areas, the acoustic techniques asuthbddm bathymetric surveys
allows to investigate the sea floor with an increasing detail and full coverage.

Large scale instability processes, erosional landforms and dabaianches present a
particular relevance in the case study of the Stromboli islanda Asnsequence of rapid
construction, many volcanoes are liable to massive flank or sldpeefaresulting from
structural instability. The slope failures have produced molaleisl avalanches, travelling
on long distances beyond the flank of volcanoes at high velocitiedes&ription of
geological processes involving the flank failures and the related depasitseen provided in
detail by several authors (Voight et al. 1983; Siebert et al. 198&fd€ll 1988; Glicken
1991; Moore et al. 1994).

Massive landslides create specific morphology and deposits, sunbrseshoe-shaped re-
entraints of the volcanic edifice, such in the case of Isclaads{Chiocci et al. 1998; Aiello
et al. 2009, 2012) and high steep escarpments having an amphitheater shagebrihe
avalanches typically form a hummocky terrain with wateedildepressions and steep flow
margins and thick hummocky deposits with block and matrix faciesistong of unsorted
angular-to-subangular debris. A relationship exists between shende run-out travelled by
an avalanche and the failure volume.

As an analytic technique, the volcanic geomorphology can identifgatiementary facies
associations and the facies models for dynamic volcano-sedimaytstgms and establish
the criteria for recognizing volcaniclastic deposits in old wuilcguccessions, inferring the
role of climatic and tectonic effects on transport and deposition aradyzing the
characteristics of sediment gravity flows to determine relfeparameters for modeling their
behavior (Thouret 1999).
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