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Transtensional Tectonics
Played a Key Role during the
Variscan Cycle in the Sardinia-Corsica Massif
Nello Minzoni
Dipartimento di Scienze della Terra; Università di Ferrara
Italy
1. Introduction
Analysis, interpretation and synthesis of the Variscan (Hercynian) chain in the whole
Sardinian-Corsican Massif (SCM) are relatively recent. Previous studies were carried out
only in SW Sardinia, characterized by important ore deposits and abundant fossils.
Afterward, in SE Sardinia (Sarrabus region) Calvino, 1961, recognized terrigenous deposits
(“San Vito” Fm.) and intrusive magmatics (“Porfidi bianchi” and “Porfidi grigi”), assigned
to a generic early Paleozoic.
Bosellini & Ogniben, 1968, discovered, in central Sardinia (Sarcidano region) volcanoclastics
(“Manixeddu” Fm), volcanics (“Serra Tonnai” Fm), middle Ordovician in age and a thick
terrigenous turbiditic succession (“Bruncu su Pizzu” Fm) late Ordovician in age
Minzoni, 1975, identified, in the Sarcidano and Barbagia regions (central-northern Sardinia)
a terrigenous succession (“Solanas “Fm), middle Cambrian -early Ordovician in age,
covered by sub-aerial acidic volcanics (“Monte Corte Cerbos “Fm.), middle Ordovician in
age, in turn covered by the Manixeddu volcanoclastics and by Serra Tonnai volcanics and
Bruncu su Pizzu turbidites.. The Solanas Fm was considered equivalent to the San Vito Fm
and the effusive Monte Corte Cerbos and Serra Tonnai volcanics were considered equivalent
to the intrusive Porfidi bianchi and Porfidi grigi.
Structural analysis indicated that from late Devonian .to early Carboniferous the Variscan
orogenesis piled up, in central-northern Sardinia, several south- vergent nappes. North
Sardinia was considered the internal zone of the chain, source of the nappes, that were
stacked in central-northern Sardinia (Nappe zone) and transported toward southern
Sardinia (external chain and foreland).
The Variscan geodynamic cycle was considered completely ensialic, involving continental
crust only. North Sardinia was assumed as the portion of the crust most deeply subducted
along an intra-continental shear zone and North Corsica was regarded as backland of the
chain (Carmignani et al., 1980; 1981).
Afterward, Carmignani et al., 1992, discovered, in northern Sardinia, along a narrow belt
(the “Asinara –Posada Line”), small mafic bodies of amphibolite, bearing granulite-eclogite
relics. Geochemical data indicated a MORB affinity for the protolith and radiometric dating
(Sm / Nd on whole rock; Cappelli et al., 1992), yielded an age of 960 ± 93 Ma. The granuliteeclogite relics were related to subduction processes of oceanic lithosphere, retrogressed in
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the amphibolite facies during the Variscan metamorphism. Using these data, this model was
proposed: opening in North Sardinia of an ocean during the pre Cambrian.; subduction,
during the middle Ordovician, of the oceanic lithosphere and development, in central
Sardinia, of a volcanic arc on continental crust; further subduction, during the Silurian, of
the oceanic lithosphere; continental collision of the paleo margins in north Sardinia during
late Devonian-early Carboniferous and oceanic suture (“Asinara –Posada Line”); gravitative
collapse of the thickened orogenic wedge, with ascent of the deepest metamorphic cores;
crustal extension and emplacement of granitoids.
Rossi et al., 2009 proposed this geodynamic cycle: Cambrian –Early Ordovician, opening of
the Rheic Ocean in central Europe; Middle Ordovician, subduction of the Rheic Ocean and
development of an Andean-type volcanism in Sardinia; Late Ordovician -Early Silurian,
back arc spreading and rifting on the North Sardinia-central Corsica and opening of the
“South Armorica Ocean”; Silurian –Devonian, subduction of the Armorican Ocean; Late
Devonian – early Carboniferous, collision of the passive margins; Carboniferous-Early
Permian, extension and emplacement of the batholith.
In both the models, the middle Ordovician magmatics in Sardinia represent an arc
generated by subduction of oceanic lithosphere.

2. Aim of this chapter
Aim is to propose, reviewing the Paleozoic events in the SCM, a new geodynamic model, in
the frame of the European Variscan Realm.

3. The Variscan cycle in the Sardinia - Corsica Massif: data and interpretation
Figure 1 represents the main features of the Variscan chain in the SCM.
3.1 Foreland
Data. SW Sardinia is the external zone and the foreland of the Variscan chain. Near Capo
Spartivento, a metamorphic complex (“Settiballas complex”, Minzoni, 1981) is cut and
metamorphosed by contact by a granitoid (“ Orthogneis “ or “Porphyroid”, in literature).
These rocks are covered by the “Bithia Fm.”, consisting in arkoses, quarzites, conglomerates,
shales and siltites, with thin dolomitic intercalations. Few badly preserved Acritarchs have
been assigned to the early Cambrian.
The Bithia Fm grades into early-middle Cambrian terrigenous deposits, with Archeocyat
and Trilobite-bearing carbonate levels (“Nebida Fm.”).
The middle Cambrian is represented by a thick carbonate succession (“Gonnesa Fm.”).
The early-middle Cambrian deposits reach a thickness of about 2000 m.
The deposition in shallow marine conditions of a siliciclastic succession (“Cabitza Fm.”),
showing a thickness of about 400 m, characterizes the late Cambrian-early Ordovician
(Barca et al., 1987).
SW Sardinia, experienced a mild tectonic phase that developed E-W directed folds (“Sardic”
Phase).
A conglomerate (“Puddinga”) represents the middle-late Ordovician transgression, after a
short-lived emergence and erosion (Martini et al., 1991). This conglomerate grades upward
into a thin (50-100 m) succession constituted by siltites and marly shales, late Ordovician in
age (“Tuviois” Fm).
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1-Post Variscan rocks.
2-Late Variscan granites.
3-Metamorphic rocks of
the inner chain
(northern Sardinia and
central-southern
Corsica).
4-Upper–internal nappes
(central- northern
Sardinia).
5-Sarcidano- Sarrabus
nappe covering, along
the Gerrei tectonic
window, the lower external nappes.
6-Paleozoic deposits in the
foreland (SW Sardinia)
and in the backland
(NW Corsica).
7- Overthrusts.
8-Asinara –Posada Line.
9-Main Alpine faults.
10-Front of the Alpine
chain

Fig. 1.

www.intechopen.com

108

New Frontiers in Tectonic Research - At the Midst of Plate Convergence

The Silurian and the Devonian are represented by the well known pelagic black shales and
Tentaculite-bearing limestones.
The main Variscan tectonic phase generated N-S directed folds which, interfering with E-W
folds of the Sardic phase, formed a “dome-basin” structural setting. Downward, the
Variscan folds become progressively recumbent- isoclinal in type, characterized by subhorizontal pervasive cleavage and by syn tectonic matamorphism increasing downward
from the Anchizone to the green-schist facies. The Variscan cleavage cuts the schistosity of
the Settiballas metamorphic complex; the granitoid was transformed in the Orthogneiss –
Porphyroid.
Interpretation. The Settiballas metamorphic complex and the granitoid (OrthogneissPorphyroid), both represent a pre-Cambrian (pan –African) Basement. It is generally accepted
(Cocozza, 1980; Vai & Cocozza, 1986; Gandin, 1987; Gandin et al., 1987;) that the overlying
deposits formed in epi-continental domain, evolving from a delta oolitic lagoonal-tidal flat
system to open marine conditions. Their thickness (2400 m) suggests that the sedimentation
was linked to slow subsidence controlled by long-lived syn-sedimentary normal faults.
The Sardic Phase formed structures locally emerging from a shallow sea. The emergence is
pre-dated by the Arenig deposits at the top of the Cabitza Fm and post-dated by the
Caradocian deposits of the Tuviois Fm (Vai & Cocozza, 1986) This last consists in fluviolacustrine-shallow marine sequences, formed after short-lived emergence.
The Silurian-Devonian succession is usually considered the result of a worldwide climatic
transgression (Vai, 2001).
3.2 Nappe zone
In central-northern Sardinia, the main Variscan orogenetic phase piled up several
southward- verging nappes (Nappe Zone) characterized by isoclinal- recumbent folds,
pervasive slaty cleavage and by northward increasing ( from greenschist-to- amphibolite
facies) metamorphism.
NE Sardinia represents, in this way, internal zone of the Variscan chain, source of the
nappes which were piled up in northern-central Sardinia and transported toward SW
(external chain and foreland).
In this frame, the lower nappes represent external domains adjacent to SW Sardinia (lowerexternal nappes) and the upper nappes represent internal domains adjacent to NE Sardinia
(upper-internal nappes).
The Sarcidano-Sarrabus tectonic unit , sandwiched between the lower and the upper
nappes, represents an area linking the external with the internal domains.
3.2.1 Lower-external nappes
Data. These small-sized nappes outcrop in the “Gerrei window”, beneath the SarcidanoSarrabus tectonic unit (Fig.1). They consist of the pre Cambrian Orthogneiss-Porphyroid
covered by arkoses (10-50m), siliciclastic sequences (30-80 m) middle Cambrian –early
Ordovician in age (Cuili Biringoni Fm), siltites and limestones (10-60 m) CaradocianAshgillian in age (Tuviois Fm) and black shales -limestones (80-100 m) Silurian-Devonian in
age.
Interpretation. The non deposition on the pre Cambrian Basement of the early-middle
Cambrian successions indicates that until the middle Cambrian the lower nappes constituted
a terrestrial area extended North of SW Sardinia, this last being affected by the syn
sedimentary normal faults controlling the deposition of the Bithia- Nebida-Gonnesa Fms.
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The terrestrial condition was interrupted from late Cambrian with the deposition of the Cuili
Biringoni Fm. This corresponds, in age but not in thickness, to the Cabitza Fm in SW Sardinia.
Therefore, the lower nappes constituted, during the late Cambrian-early Ordovician, an
Horst (characterized by the deposition of the condensed Cuili Biringoni Fm) adjacent to a
Graben in SW Sardinia (characterized by the deposition of the thick Cabitza Fm).
Instead, during the late Ordovician the sedimentation developed homogeneously in the SW
Sardinia and in the area of the lower nappes, being represented, everywhere, by the Tuviois
Fm.
3.2.2 Sarcidano-Sarrabus nappe
Data This enormous tectonic unit extends from the Sarcidano -Sarrabus to the Iglesiente (
Barca et al., 1984; Albani et al., 1985) thus covering all the lower external nappes and
reaching the external zone of the chain. This unit starts with the late Cambrian-early
Ordovician San Vito-Solanas Fms showing a thickness of about 400 m. Both correspond, in
thickness and in age, to the Cabitza Fm in SW Sardinia.
Emplacement of felsic calc-alkaline –to-basic alkaline magmatics (“Porfidi bianchi” “Porfidi grigi” and Monte Corte Cerbos-Serra Tonnai volcanics) characterizes the middlelate Ordovician. (Fig.2)

Fig. 2. Middle-to- late Ordovician magmatics in central-northern Sardinia
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The erosion of the Monte Corte Cerbos volcanic edificies caused the deposition of the
Manixeddu volcanoclastics. Until the early Ordovician the sedimentation developed in
similar conditions in the Sarcidano and in the Sarrabus with the deposition of the San Vito
and Solanas Fms. The conditions changed during the late Ordovician, with deposition of the
thin -condensed Tuviois Fm in Sarrabus and of the thick-turbiditic Bruncu su Pizzu Fm in
Sarcidano The Silurian and Devonian consist, in the whole nappe of the black shale ad
carbonate sediments.
Interpretation. The thickness (400 m) of the San Vito- Solanas Fms indicates that the
Sarrabus and Sarcidano constituted, from late Cambrian to early Ordovician, a Graben
controlled by syn sedimentary normal faults. Therefore, the area of the lower nappes,
characterized by the thin-condensed Cuili Biringoni Fm, constituted an Horst between the
two Grabens, in SW Sardinia and in the Sarrabus-Sarcidano areas.
During the emplacement of the nappe, the syn sedimentary normal faults were inverted and
transformed in thrust surfaces, covering the Horst which was dismembered in the small
lower nappes.
The emplacement in central-northern Sardinia of abundant magmatics argues in favor of the
development during the middle Ordovician of an intra continental rifting, controlled by
extensional tectonics. On the other hand, these tectonics developed at the same time of the
compressional tectonics in SW Sardinia (“Sardic phase”). Such heterogeneous distribution of
the deformation and its spatial variation indicate that during the middle Ordovician, the
SCM was affected by wrench dynamics, causing contemporaneously transpressional and
transtensional phenomena.
3.2.3 Upper internal nappes
Data. These nappes occur in central-northern Sardinia (Fig.1). In the Gennargentu, the late
Ordovician Bruncu su PIzzu Fm reaches a thickness of about 1000 m (Dessau et al., 1982).
Isoclinal recumbent folds, well-developed metamorphic cleavage and strong stretching
lineations characterize these nappes.
Interpretation. The northward increasing thickness of the late Ordovician turbiditic
sequences indicates that only from the late Ordovician an internal domain, extended in
central –northern Sardinia (from the Sarcidano to the Gennargentu to the northern Sardinia;
that is the areas characterized by the sedimentation of the turbiditic Bruncu su Pizzu Fm)
was opposed to an external domain, extended in central-southern Sardinia (from SW
Sardinia to the lower external nappes to the Sarrabus; that is the areas characterized by the
deposition of the epicontinental Tuviois Fm ). Therefore, in the strict sense only from the
late Ordovician the true Variscan cycle began to develop.
3.3 Asinara-Posada line
Data. The Asinara-Posada Line (APL) in NE Sardinia, is a km-sized belt in the amphibolite
facies, characterized by occurrence of small bodies of amphibolites, containing granulitic or
eclogitic relics (Ghezzo et al., 1980), representing remnanys of oceanic crust, trapped
between two collided passive margins.
Interpretation. The transtensional tectonics that developed during the late Ordovician with
increasing intensity toward NE, reached their acme along the APL, thus opening of an
oceanic basin.
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3.4 Innermost chain
The part of the Variscan chain from the APL to the central Corsica consists (Rossi et al., 2009,
references therein) of intermediate pressure amphibolite facies, migmatite and migmatitic
gneisses.
This part of the chain represents the innermost area of the Variscan belt.
3.5 Backland
Data. The backland of the chain outcrops in northern Corsica.
In NW Corsica, a metamorphic complex (“Argentella complex”) is covered by a Paleozoic
succession. This starts (Baudelot et al., 1977) with thin terrigenous deposits, late Cambrianearly Ordovician in age, affected by a mild compressional phase during the middle
Ordovician. The transgression is documented by a conglomerate followed by a thin
terrigenous formation late Ordovician in age, covered by the Silurian-Devonian sediments.
The Carboniferous consists of carbonate levels (“Calcaire de Capitello”).
Interpretation. The Argentella complex represents the pre Cambrian Pan African Basement.
The non deposition of the early-middle Cambrian sediments indicates that NW Corsica
rconstituted, during this interval of time, a terrestrial area.
The overlying transgressive siliciclastic sequences , late Cambrian-early Ordovician in age,
correspond, in thickness and in age, to the Cuili Biringoni Fm in Sardinia; this is in favor of
the Horst-Graben structural setting during late Cambriam-early Ordovician times..
The compressional middle Ordivician tectonics indicate that the Sardic Phase also affected
NW Corsica. The conglomerate at the base of the late Ordovician succession corresponds to
the “Puddinga” in SW Sardinia.
The late Ordovician sequences correspond to the Tuviois Fm in central-southern Sardinia.
Therefore, central-southern Sardinia and northern Corsica (both characterized by
epicontinental deposits) constituted the external areas opposed to the internal zone in north
Sardinia-central Corsica, ( characterized by the turbiditic deposits and overall by the
ophiolite-bearing successions).

4. Discussion
The various events that, starting from the early Cambrian, progressively affected the SCM,
offer a great deal of information about the development of the Variscan geodynamic cycle in
this southern segment of the European Variscan Realm. Different thickness of the sediments,
their lateral and vertical changes, variations in deposition rate, break in sedimentation,
angular unconformities and magmatism: all of them record changes in crustal dynamics and
allow to trace the space-time evolution of the orogenetic belt.
Figure 3, summarizes the most representative events.
The sedimentation began from the early Cambrian covering a pre-Cambrian (Pan-African)
Basement, represented by metamorphics and by a granite (“Othogneiss”- “-Porphyroid”).
Radiometric datings yielded for these last a middle Ordovician age. However, the overlying
arkoses interbedded with the early Cambrian deposits are in favor of a pre Cambrian age.
Therefore, the granite represents a magmatism concluding a pre-Cambrian orogenetic cycle.
The early –middle Cambrian sediments (Bithia, Nebida and Gonnesa Fms) were deposited
only in SW Sardinia. Syn sedimentary long-lived extensional tectonics controlled their
thickness.
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Early Cambrian-Early Ordovician

Middle-late Ordovician

Late Devonian-Early Carboniferous

Fig. 3. Variscan geodynamic cycle in the Sardinia-Corsica Massif.
Early-middle Cambrian: sedimentation , in SW Sardinia, of a) Bithia and Nebida Fms.
b) Gonnesa Fm.
Late Cambrian- early Ordovician: deposition in the whole Sardinia-Corsica Massif of c)
Cabitza- San Vito -Solanas - Cuili Biringoni Fms.
Middle Ordovician: Transpressional and transtensional tectonics, development of “Sardic
Phase” and emplacement of felsic calc alkaline magmatics.
Late Ordovician: deposition, of a thick turbiditic succession (Bruncu su Pizzu Fm) and
emplacement of basic alkaline magmatics.
Late Ordovician –Silurian: opening the Asinara-Posada Ocean
Late Devonian-early Carboniferous. Orogenesis and formation of the chain. APL: AsinaraPosada Line
From late Cambrian to early Ordovician, the extensional tectonics spread throughout the
whole SCM, with the deposition of the Cabitza-San Vito-Solanas Fms (Grabens) and of the
Cuili Biringoni Fm (Horsts). Similar deposits also occur in the Kabilies (Boullin et al., 1987)
and in Calabria (Minzoni, on going .studies). They correspond to the European “Grès
Armoricain”. The extend of these deposits indicates a continuity between the SCM and the
Variscan Europe until the early Ordovician. Therefore, although there were local signs of
incipient rifting, until the early Ordovician the geodynamic regime was governed by slow
extensional tectonics, controlled by long-lived normal faults with deposition of shallow
water successions and effusion of little or nothing volcanics.
This slow extensional regime drastically changed starting from the middle-late Ordovician.
Wrench dynamics caused the sudden development of transpressional and transtesional
tectonics.
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The transpressional tectonics played a subordinate role. They developed, in fact, only
during the middle Ordovician; (“Sardic Phase”). According to Zwart & Dornsiepen, 1980,
the “Sardic Phase” constituted local event (Fig. 4), linked to the Caledonian orogenesis.

Fig. 4. Area affected by the Caledonian orogenesis and “Sardic Phase”
The transtensional tectonics played the big role. They developed from the middle
Ordovician to the Silurian, affecting the zone from central Sardinia to central Corsica.
Sinistral strike-slip faults caused the opening of an S-shaped pull apart basin (Fig.5)
evolving, in a sequence of closely related stages, from incipient intracontinental rifting to
oceanic arm, floored by oceanic crust. The intracontinental rifting stage was characterized,
from middle to late Ordovician, by emplacement of the magmatics, ranging from calcalkaline rhyolite to alkaline basalt.
The transtensional tectonics developed with increasing intensity northward, that is toward
the internal areas of the basin, characterized by the occurrence of ophiolltes.. The area
extended from northern Sardinia to central Corsica may be regarded as the zone affected by
maximum in transtension, with opening of the Oceanic arm: Asinara-Posada Ocean, in this
article; South Armorican Ocean of Rossi et al., 2009.
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The Variscan orogenesis developed from the late Devonian to the early Carboniferous. The
sinistral strike-like master faults, that allowed to the opening of the ocean, now acted as
dextral faults thus closing the ocean (Fig.5).

Fig. 5. The Variscan chains in Central-southern Europe
1-Nappe and external zone. 2- Innermost zone, with ophiolitic remnants. 3- Outer foredeep
basin. 4-Crystalline basement. 5-Strike-slip faults. 6- Main overthrusts. 7- Tectonic
transport. 8- Front of Alpine chain. 9- Early-middle Ordovician bimodal magmatics. 10Ophiolitic suites
Northward subduction of the oceanic lithosphere was followed by the collision of the two
passive margins. The northern margin overrode the southern one, (Elter & Pandeli, 2005;
Carosi et al., 2006) with crust-mantle detachment, crustal stacking, oceanic suture along the
APL, development of the parauthoctonous nappes in the southern paleomargin (central –
northern Sardinia), progressive migration of deformation and metamorphism from the
suture zone toward the foreland.
The ensialic model proposed by Helbing, 2003 not accounts for the occurrence of ophiolites
(Cruciani et al., 2002) and of the magnetic anomaly (Fig. 6) in NE Sardinia, (Cassano et al.,
1979; Fais et al., 1994; Cassano et al., 2001). The magnetic anomaly can be related to an
important buried mafic body, suggesting a crustal-scale structure, formed by convergence
and collision of two passive margins. The ophiolites, exposed at the surface along the APL,
may be considered as fragments of oceanic crust, trapped between the two passive margins
(Fig.6).

www.intechopen.com

Transtensional Tectonics Played a Key Role during the
Variscan Cycle in the Sardinia-Corsica Massif

115

Fig. 6. Aeromagnetic map of northern Sardinia . Contour interval: 50 y.
1- Mesozoic and Cenozoic sedimentary cover.
2- Variscan (Hercynian) crystalline rocks.
3-Asinara-Posada Oceanic Suture (APOS).
The Mesozoic Ocean opened East of the Sardinia-Corsica Variscan Massif (Europe) and
West of the Variscan Calabria (Africa).
ABCD represent the palinspasthic restoration of the present Alpine west-verging nappes in
Calabria. A- ophiolitic nappes, derived from the Mesozoic Ocean. BCD: crystalline nappes,
derived from different tectono-metamorphic zones of the Variscan chain in Calabria. These
zones were piled up and transported westward, by the Alpine tectonics. The front of the
Alpine chain is shown in Fig.1 and in the Fig. 5
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Oceanic sutures are well documented in several European Variscan segments (Fig 5).
Metabasic rocks, with high-pressure relics, occurring along the axial zone of the Variscan
chain, have been believed as fragments of oceanic crust, trapped along an oceanic suture,
between two passive margins (Burg & Matte, 1978; Beher et al. 1984; Matte, 1986; Franke,
1989; Pin, 1990; Pin & Marini, 1993; Matte, 1991; Matte, 2001).
The metabasic rocks often display ocean-floor affinity (Bodinier et al., 1986; Bouchardon et
al., 1989; Pin, 1990). The most frequent radiometric datings on the protoliths indicate ages
ranging from late Cambrian to early Ordovician (Pin, 1990; Rossi et al., 2009). In some areas,
U/Pb datings suggested a pre Cambrian age (Peucat et al., 1982; Paquette et al.. 1985).
However, more recent studies reinterpreted these data in terms of zircon inheritance
through crustal contamination (Paquette, 1987). The ages of the HP-HT metamorphism in
the metabasic suites range from Silurian to early Devonian (Peucat et al., 1982; Peucat &
Cogné, 1977; Pin & Lancèlot, 1982; Paquette 1987; Quadt & Gebauer, 1988; Matte, 2001), thus
indicating subduction of oceanic lithosphere
In the SCM, the Variscan chain was born and shaped along the Paleozoic domains. They
were progressively incorporated in the chain, moving from north southward and from late
Devonian to early Carboniferous.
The internal zone of the chain was born reutilizing the normal faults which caused the
opening, from late Ordovician to Silurian, of the Asinara-Posada ocean. The northern
margin overrode, in this way, the southern one with the development of an accretionary
wedge.
In the southern margin, the Sarcidano-Sarrabus nappe took place reworking the syn
sedimentary normal faults that, from late Cambrian to early Ordovician, allowed to the
deposition of the San Vito-Solanas Fms. These faults once inverted, became an enormous
sub horizontal thrusting surface which transported the nappe as far as to the north
Iglesiente. The underlying Horst was enveloped and fragmented in several small exotic
horses (the present Lower external Nappes) in a stacked imbricate antiform.
In the southernmost Sardinia, the whole Paleozoic succession was folded and detached from
the pre-Cambrian basement utilizing the syn sedimentary normal faults that allowed to the
deposition of the early Cambrian-middle Cambrian formations. This explains the tectonicmetamorphic characteristics of these areas. In fact, deformation and metamorphism increase
downward and reach the green schist facies along a sub horizontal shear surface, located
between the lowermost Paleozoic deposits and the underlying pre Cambrian basement.

6. Conclusions
The transtensional tectonics played during the development of the Variscan geodynamic
cycle, a key role causing, from the middle Ordovician to the Silurian, crustal thinning,
initiating rifting, emplacement of abundant magmatics, breaking of the continental crust
and opening of an oceanic arm (Asinara-Posada Ocean). By the activity of the transtensional
tectonics, the true Variscan geodynamic cycle began to develop.
Extensional or transtensional tectonics, reaching their acme during the Ordovician-early
Silurian and causing intracontinental rifting and opening of oceanic basins, have been
identified in several areas of the European Variscan Realm (Montaigne Noire, Armorican
Massif, Pyrenees and Alps). Emplacement of “Bimodal Magmatics” accompanies these
tectonics. They are usually related, as in the SCM, to subduction of oceanic lithosphere and
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considered an Andean-type arc. Alternatively, they may be linked (Briand et al., 2002 ) to
plume mantle activity prior to the onset of rifting and breaking of the continental
lithosphere. Their chemical characteristics may be interpreted in terms of partial melting at
different depths of a progressively depleted mantle, during the progressive upwelling
within intra continental rifting.
These phenomena developed by several pulsating and space –time evolving episodes. In
fact, they migrated from central Europe (with the opening, from late Cambrian to early
Ordovician, of the Reich Ocean) to the SCM (with the opening , from the late Ordovician to
the early Silurian, of the Asinara- Posada Ocean). It is worthy of note that in the SCM the
Variscan orogenesis migrated progressively from north siuthward and from the late
Devonian to the early Carboniferous.
This model is consistent with the characteristics of the Variscan chain in the whole Europe.
The sutures are characterized by scarcity of oceanic remnants. This may be due to wrench
dynamics that led to the opening, by transtensional tectonics, of several pull apart basins.
This may also explain the extraordinary complexity of the Variscan orogeny in Europe, its
unusual width and its space-time evolution
The SCM and the on going studies in Calabria argue in favor of this model. Their connection
with the Variscan Europe is not the result of fortuitous coincidence.
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