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Introduction. The south Alpine and north Apennines chain make up a complex 
and sharply curved system with opposite and converging tectonic polarity. This 
system evolved during the Neogene in an ensialic post-collision phase after the 
complete closing, during Cretaceous —Eocene, of the oceanic ligurian piedmont basin 
(Boccaletti et al., 1982).

During the oceanic phase the two chains did not exist, because at that time the 
eoalpine chain was building up with the European polarity, while the north Apennines 
—south Alpine area represented the backland.

The development of the south Alpine —north Apennines chain had been taking 
place from the Neogene with inverted polarity for both sectors at the expenses of a 
sialic thinned crust, which formerly belonged to the eoalpine backland and later 
represented the common foreland of both sectors. They are built up by convergent 
migration—southwards for the south Alpine sector and northwards for the northern 
Apennines of a system of mpbile foreland basin whose cratonward migration is 
closely related to that of the thrust.

The tectonic setting

The tectonic setting of the study area is shown by three sections.
The first one (Fig. 1 A) joins the westernmost sector of the northern Apennines 

with the south Alpine area. It can represent the common foreland where the external 
thrusts of the two chains face one another. We want to say in advance that, while in 
Apennines segment the most external thrusts cross also the Pliocene, in the south 
Alpine segment the Pliocene deposits seal the thrusts of the Miocene age. The highest 
levels of the Apennines chain consist of Ligurian units of oceanic realm which were 
at first involved in the eoalpine and later in the Apennines tectogenesis. They form 
an allochthonous cover overlying terrigenous foredeep sequence represented by:

1 Macigno unit of the Late Oligocene —Early Miocene.
2 Cervarola Unit of the Early Miocene.
3 Marnoso/Arenacea of the Middle —Late Miocene.
At the south Alpine border the foreland sequence, where it outcrops, consists of 

the Gonfolite, Late Oligocene—Early Miocene resedimented formation, which has 
been found also below the Po Plain where its top is Middle Miocene.
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The second section (Fig. IB) crosses the eastern south Alpine sector where the 
external thrusts involve more recent sequences up to the Quaternary; here, according 
to Castellarin (1978), the shortenings are up to 70%.

The third section (Fig. 2) crosses the external part of the Apennines chain from 
Umbria to the Adriatic sea, where it is possible to draw the values of the shortening 
which occurred within the sedimentary cover, exceeding 60%.

The model of the tectonic and sedimentary evolution

The building of the south Alpine and north Apennines chains has been forming 
mainly during the Neogene with the migration of a complex foredeep thrust belt 
system. An extensional wave followed this migration in the backland area starting 
from the Middle Miocene, as far as the Apennines area is concerned.

In the proposed model, already discussed in the article concerning the whole 
peri-Tyrrhenian area (Boccaletti et al.,in this same volume), the different sedimentary 
basins are referred to diverse structural zone for each time interval. In particular, 
the terrigenous basins are subdivided into three types: foredeep basins, satellite or 
piggyback basins, back arc basins. The Fig. 3 (redcrafted from R icci Lucchi and 
Ofu, 1985) shows a scheme of the space-time evolution of the basins of the system. 
Thetrust belt migration, here emphasized by the slip plane, was accompanied by the 
foredeep clastic wedge migration, starting from Oligocene draping muds which 
progressively sealed the clastic deposits and preceded (by a short time) the thrusting 
of the allochthonous covers. At the same time when the clastic fill occurred, muds 
heaped on the foreland ramp (Scaglia, Bisciaro, Schlier, etc). The main depocenters 
of the foredeep basin went through two stages of evolution (Ricci Lucchi, 1985). 
The earlier stage, from Oligocene to Tortonian, is characterized by a flysch stage with 
the deposition of the Macigno, Cervarola and Marnoso Arenacea formations. 
During this stage the foredeep margin was mostly submerged and the supplies came 
from sources located outside the thrust belt. The late stage, developed from the Late 
Miocene onward, was characterized by molasse deposits (molasse stage). The adjacent 
building was the main feeder to the foredeep, but subsidence rate was still higher 
than the sedimentation rate (1 m/1000 y), whereby these molasse deposits are mostly
turbiditic. . . tl

Flysch and molasse wedges of the foredeep show similarities as well as differences
(see also R icci Lucchi and Ő r i, 1985). Similarities are:

a) Outward wedging of sedimentary bodies with turbidite beds thinning and 
shaling towards the foreland.

b) Slide bodies in the basinal area, suggesting that the depocenters were close 
to the thrust front.

c) Sediment dispersal which occurs with longitudinal deflection after the lateral 
input.

Among the differences we find:
a) In the basins of the flysch stage the sedimentation stops suddenly in conse

quence of tectonic causes (for example, Ligurian Nappes interference) while the 
molasse basins have undergone a thorough filling.

b) The flysch sequences consist of deep water facies; those of the molasse de
posits evolve towards facies of shallow water with closure conglomerate fans.

c) Horizontal displacements are predominant in the flysch stage, while vertical 
movements prevail in the molasse stage.
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d) The supplies in the flysch stage were mainly longitudinal and of alpine origin. 
In the molasse stage, on the contrary, their provenance was mainly from the out
cropping Apennines chain.

Also the depositional sequences of the satellite and foredeep basins show simi
larities and differences. The similarities are:

a) Common depositional trend: from a sedimentological point of view it is 
possible to distinguish, both in the satellite basins and in the foredeep basins, the 
flysch stage from the molasse stage.

b) Prevalence of turbiditic facies, same geometry of sand bodies and presence 
of slumps and olistostromes.

c) Multisource supply and longitudinal dispersal prevailing.
The differences characterizing the satellite basins from the foreland ones are as 

follows: presence of shelf facies in the Miocene, sudden and quick lateral variations, 
frequence of unconformities, more articulate basin topography, more immature and 
unorganized resedimented deposits, phenomena of cannibalism and reworking of 
sediments from the marginal areas.

The north Apennines—south Alpine system: timing and features 
of a postcollisional evolution

In the Apennines system, during the flysch stage, the satellite basins were located 
on the Ligurian Nappes and often one single basin was closed and reactivated several 
times while in the molasse stage these basins were located also on the Tuscan — 
Umbrian units.

Regarding the space—time migration of the thrust belt—foredeep system, it is 
possible to affirm that the shifting of the compressional front and related subsidence 
axes of the foredeep were generally continuous, but distinct peaks of horizontal 
and/or vertical movements can be recognized by their characteristic sedimentary 
features: onset of clastic wedges, changes of sedimentation rate, gravity sliding, un
conformities etc, well visible in the study area. Some of these peaks seem to represent 
true tectonic phases in as much as they can be traced throughout the whole western 
Mediterranean area.

We believe that Late Oligocene, Burdigalian, Serravallian, Tortonian and Early 
to Middle Pliocene phases are the most important. Particularly, during the Early 
Pliocene the actual molasse stage develops because of the uplift of all the internal 
chain.It’s possible that this is connected with a significant outward jumping of the most 
external thrusts. At the same time a recrudescence of the tensional precesses took 
place in the internal zones with important collapses of the chain and consequent 
transgression.

The outward migration occurred in different ways related to some mountain chain 
segments limited by transversal lines. The main segments, from the north to the south, 
are separated by the following transversal lines: Ligurian Line, Livorno — Sillaro Line 
and Chienti—Bolsena Line. Similarly in the south Alpine area two important sectors 
can be distinguished, separated by a transversal line which is likely to be the Schio — 
Vicenza Line (Fig. 4).

We have drawn a scheme of the shifting through time for each one of these 
Apennines sectors (Fig. 5). In A the shifting marked by the external front of the thrust 
belt is evaluated about 60 km, in B the shifting is about 80 km, in C about 120 km. 
The shifting, therefore, increases from north to south and is accompanied by a cor
responding increase of the shortening.
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Fig. 4.

It is important to point out that the transversal lines of the northern Apennines 
are longitudinal to the south Alpine chain and vice versa suggesting an inter depen
dence, during the Neogene evolution, of the two domains. Therefore, probably it is 
not by chance that the orientation of the boundaries of the external Apennines basins 
are parallel to the south Alpine transversal lines. Furthermore, the space-time migra
tion of the two sectors tightly corresponds to one another. In fact the well-known 
migration from SW to NE of the northern Apennines corresponds to the analogous 
northeastward displacement of the tectonic and sedimentary elements of the south 
Alpine chain. Similary the SE polarity of the south Alpine domain finds its corre
sponding occurrence in the shifting of some sedimentary elements of the northern 
Apennines in the same direction.

Full attention to the importance of the transversal features has been given only 
during the last years and therefore the structural data collected along them are still 
scarce and not sufficient to understand their significance. Anyway, the most recent 
geophysical researches carried out along the same, have shown how some of these 
lines have influenced the behaviour of the Moho isobaths thus revealing their deep 
significance (Boccaletti et al., 1985). Accordingly,our reconstruction emphasizes the 
importance of these transversal features, both for vertical and horizontal movements.

Among the most significant sedimentary elements connected with existence of 
these line we outline that:

a) They are important transport ways, which, in particular moments, break 
through the topographic barriers formed by the longitudinal structures.

b) In correspondence of these lines, in the foredeep, sudden longitudinal varia
tion of thicknesses and facies are observed, such as to reveal that in certain moment 
these lines have played the role of barriers on steps.

c) The influence of the transversal lines can be seen also in the chain areas where 
they separate zones characterized by a different developing of both piggy-back and 
back basins.

d) Sometimes they give rise to topographical accidents within the sedimentary 
basins, creating minor basins in the chain as well as in the foredeep.
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e) They represented 
boundaries perpendicular 
to the basins that at different 
time played reversed roles 
of subsidence and uplifting.

Their significance is 
emphasized also because 
the Plio —Quaternary tec
tonic activity differentiated 
in the diverse sectors.
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Conclusions. During the Neogene evolution the south Alpine chain was linked 
with that of the northern Apennines. They formed a double thrust belt—foredeep 
system migrating toward a common foreland. The transverse lines of both chains 
belong to just one system that is connected to a principal stress acting NNW —SSE 
between the European and African blocks. In this frame the south Alpine thrusts 
would represent the main structures in accordance with the al oriented NNW — SSE. 
The northern Appennines thrusts represent the structures of a lateral chain coherent 
with a gtj NE — SW as well as the cr3 of the main stress field system.
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