
INTRODUCTION

The Alpine belt preserved in Corsica (Fig. 1) includes a 
stack of oceanic and continental units generated by subduction, 
accretion and collision between the Europe and Adria margins 
active from Late Cretaceous up to Oligocene (Boccaletti et al., 
1971; Elter and Pertusati, 1973; Treves, 1984; Doglioni et al., 
1998; Malavieille et al., 1998; Malusà et al., 2009; Marroni 
et al., 2010; 2017; Molli and Malavieille, 2011). The colli-
sion was preceded by a phase of continental subduction that 
resulted in the deformation and high-pressure metamorphism 
of several continental units. During the collision these con-
tinental units were closely juxtaposed with the oceanic units 
previously accreted during the oceanic subduction. 

Several contributions have been devoted to the structural 
setting of the Alpine Corsica since the past century (Gibbons 
and Horak, 1984; Lahondère and Guerrot, 1997; Malavieille 
et al., 1998; Tribuzio and Giacomini, 2002; Molli, 2008; Vi-
tale Brovarone and Herwartz, 2013; Rossetti et al., 2015; Di 
Rosa et al., 2017b), but the relationships between oceanic and 
continental units have received only little attention. Thrust-
ing of the oceanic units onto the continental ones was inter-
preted as the result of a single east-dipping, ductile to brittle 
shear zone (Durand-Delga, 1984; Gibbons and Horak, 1984; 
Bezert and Caby, 1988; Jolivet et al., 1990; 1998;  Molli, 
2008; Maggi et al., 2012). Only recently, the relationships 
between oceanic and continental units along the western edge 
of Alpine Corsica have been described in detail from map- 
to the micro-scale (Molli et al., 2006; 2017; Rossetti et al., 
2015; Di Rosa et al., 2017a; 2017b; 2020), revealing com-
plex mutual relationships, with multiple slicing of oceanic 
and continental units. 

The aim of this paper is to review the structural and meta-
morphic relationships between the oceanic and continental 

units along the whole western edge of the Alpine Corsica 
from south to north, i.e. from Ghisoni to North Balagne area. 
We will first revise stratigraphic, structural and metamorphic 
features of the units and then resume the tectonic setting of 
five key-areas along the Alpine Corsica’s western edge that 
was previously studied by several authors (Marroni and Pan-
dolfi, 2003; Malasoma et al., 2006; Malasoma and Marroni, 
2007, Pandolfi et al., 2016; Di Rosa et al., 2017a; 2017b; 
2019a; 2019b; 2019c; 2020; Malasoma et al., 2020), with the 
aim to provide a clear picture of the complex relationships 
between oceanic and continental units. Finally, all these data 
are placed in a tectonic model to explain the observed re-
lationships in the framework of the Alpine Corsica geody-
namic evolution.

GEODYNAMIC BACKGROUND

Corsica Island is traditionally described as geologically 
divided into two domains, i.e. Hercynian and Alpine Cor-
sica, exposed in the south-west and north-east side of the is-
land, respectively (Fig. 2). Specifically, the Alpine tectonic 
stack overthrusts the Hercynian domain (e.g., Durand-Delga, 
1984) through a NNW-SSE trending, high-angle thrust that 
runs across the entire island (Fig. 2). 

The Hercynian Corsica (Figs. 2 and 3), considered as 
representative of the European continental margin, consists 
of a polymetamorphic basement recording Panafrican and 
Variscan events intruded by Permo-Carboniferous magmatic 
rocks (Cabanis et al., 1990; Ménot and Orsini, 1990; Laporte 
et al., 1991; Rossi et al., 1994; Paquette et al., 2003; Rossi 
et al., 2009). The basement is covered by sedimentary suc-
cessions of Mesozoic sedimentary rocks (mainly carbonates) 
unconformably covered by siliciclastic turbidites of Tertiary 
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ABSTRACT

The Alpine Corsica represents a segment of the Alpine collisional belt. In its western edge, it is characterized by the close association of continental units 
deformed under high-pressure metamorphic conditions (Lower Units) and oceanic units showing a metamorphism ranging from high-pressure (Schistes Lus-
trés Complex) to very low-grade conditions (Upper Units). This paper provides a complete review of the relationships between the continental and oceanic 
units in selected five areas where the stratigraphic features, deformation history, metamorphic P-T path and tectonic setting are available for each unit. The 
collected data indicate that the oceanic units occur not only at the top of the continental ones, as generally proposed in the literature, but also intercalated with-
in them. Such relationships were achieved at shallow structural level during the late stage of exhumation, when the continental units were tectonically coupled 
with the oceanic units which were dragged as slices from the orogenic wedge. The coupling probably occurred immediately before the transition from syn- to 
post-orogenic geodynamic regime that affected the whole Alpine-Apennine collisional system in the early Oligocene. After the coupling, the stack of oceanic 
and continental units experienced a further exhumation-related deformation before their final exposure at the surface. 
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age (Durand-Delga, 1984; Rossi et al., 1994; Ferrandini et al., 
2010; Di Rosa et al., 2019b; 2019c). 

The Alpine Corsica (Figs. 2 and 3) comprises continental, 
transitional and oceanic units strongly deformed and affected 
by a metamorphism ranging from sub-greenschist to blue-
schist-eclogite facies (e.g., Boccaletti et al., 1971; Durand-
Delga, 1974; 1984; Mattauer and Proust, 1975; 1976; Am-
audric du Chaffaut and Saliot, 1979; Mattauer et al., 1981; 
Dallan and Nardi, 1984; Gibbons and Horak, 1984; Bezert 
and Caby, 1988; Malavieille et al., 1998; Marroni and Pan-
dolfi, 2003; Malasoma et al., 2006; Levi et al., 2007; Vitale 
Brovarone et al., 2012). 

The present-day architecture of the Corsica Island has 
been mainly shaped by the Alpine geodynamic history start-
ed in the Middle Jurassic with the opening of the Ligure-
Piemontese oceanic basin (i.e. the Western Tethys) between 
European and Adria continental margins (Favre and Stampfli, 
1992; Manatschal, 1995; Froitzheim and Manatschal, 1996; 
Bill et al., 1997; Marroni and Pandolfi, 2007). The opening of 

the Ligure-Piemontese oceanic basin was preceded by conti-
nental rifting of Early to Middle Jurassic age. The late stage 
extensional activity was dominated by a detachment fault 
system involving continental domain previously affected by 
polyphase deformation during the Variscan orogeny (Lavier 
and Manatschal, 2006; Marroni and Pandolfi, 2007; Péron-
Pinvidic and Manatschal, 2009; Mohn et al., 2012; Beltran-
do et al., 2013; Masini et al., 2013; Ribes et al., 2019). The 
spreading phase started in Middle Jurassic, probably during 
the Bajocian, and developed, up to the uppermost Late Ju-
rassic, as a magma-poor, slow-spreading mid-ocean ridge 
system, producing an oceanic basin not wider than 400-500 
km (Abbate et al., 1980; Treves and Harper, 1994; Lagabri-
elle and Lemoine, 1997; Principi et al., 2004; Marroni and 
Pandolfi, 2007; Donatio et al., 2013; Sanfilippo and Tribuzio, 
2013). From Early to Late Cretaceous, the Ligure-Piemontese 
oceanic basin experienced a long-lived stage of quiet without 
evidence of contractional or extensional tectonics. In the up-
permost Late Cretaceous, during Campanian-Maastrichtian, 

Fig. 1 - Tectonic sketch map of the Alps-
Apennines-Corsica. The boxed area indicates 
the study area (modified from Marroni et al., 
2015). 
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the NW-SE directed convergence between Europe and Adria 
plates produced the SE-directed subduction of the Ligure-
Piemontese oceanic lithosphere below the Adria continental 
margin (Elter and Pertusati, 1973; Lagabrielle and Polino, 
1988; Schmid et al, 1996; Michard et al., 2002; Molli, 2008; 
Handy et al., 2010; Malusà et al., 2015; Marroni et al., 2017). 
Although this model is accepted by most authors, an alter-
native interpretation suggests that the closure of the Ligure-
Piemontese oceanic basin occurred by NW-dipping subduc-
tion beneath Europe plate since the Late Cretaceous (Principi 
and Treves, 1984; Lahondère and Guerrot, 1997; Jolivet et 
al., 1998; Brunet et al., 2000). According to the former mod-
el, the thinned continental margin of the Europe plate was 
initially involved in the subduction zone, followed by col-
lision with the Adria margin between Middle-Late Eocene 
(Gibbons and Horak, 1984; Bezert and Caby, 1988; Mala-
vieille et al., 1998; Malasoma et al., 2006; Molli et al., 2006; 
Malasoma and Marroni, 2007; Maggi et al., 2012; Di Rosa et 
al., 2017b; 2019b). Shortly thereafter, the geodynamic sce-
nario radically changed as a result of the post-30 Ma change 
of the convergence direction of the Adria-Africa plate from 
NW-SE to WNW-ESE (Schmid and Kissling, 2000; Ceriani 
et al., 2001; Handy et al., 2010; Malusà et al., 2015). This 
change induced the underthrusting of the southern part of the 
Ligure-Piemontese oceanic basin beneath the European con-
tinental margin starting from early Oligocene (Rosenbaum 
et al., 2002; Faccenna et al., 2004). The onset of the Apen-
nine orogeny is typically marked by this subduction polar-
ity inversion, that led to the progressive deformation of the 

Adria continental margin, i.e. the Apennine slab (Réhault et 
al., 1984; Doglioni, 1991; Gueguen et al., 1998). As a con-
sequence, Corsica underwent two major extensional stages, 
both related to the rollback of the Apennine slab (Gueguen et 
al., 1998; Chamot-Rooke et al., 1999; Faccenna et al., 2004; 
Fellin et al., 2005). The first stage was related to the early 
Oligocene opening of the Liguro-Provençal oceanic basin 
which separated the Corsica-Sardinia continental microplate 
from the neighbouring domains of the Alpine collisional 
belt. The spreading of the Liguro-Provençal oceanic basin, 
that spanned from Aquitanian to Langhian, was coupled to 
a counterclockwise rotation of around 55° of the Corsica-
Sardinia continental microplate (Gattacceca et al., 2007). The 
second stage was linked to the late Miocene opening of the 
Tyrrhenian Sea which, in turn, isolated the Corsica-Sardinia 
continental microplate from the Adria plate. As result of these 
events, the contractional tectonics in Corsica was followed 
in the early Oligocene by large-scale extension, leading the 
collapse of the previously thickened orogenic wedge (Jolivet 
et al., 1991; Fournier et al., 1991; Jolivet et al., 1991; 1998; 
Daniel et al., 1996; Brunet et al., 2000; Jakni et al., 2000; 
Zarki-Jakni et al., 2004; Pandeli et al., 2018). 

Since the intuition of Argand (1924) and Staub (1924), 
the Alpine Corsica has been regarded as linked to the West-
ern Alps belt which shared the same evolution until ear-
ly Oligocene (e.g., Mattauer et al., 1981; Durand-Delga, 
1984; Marroni and Pandolfi, 2003; Faccenna et al., 2004; 
Molli and Tribuzio, 2004; Molli et al., 2006; Handy et al., 
2010; Molli and Malavieille, 2011; Gueydan et al., 2017).  

Fig. 2 - a) Tectonic sketch map of the northern Corsica (modified after Di Rosa et al., 2020) showing the location of the five areas studied in this work.  
b) schematic cross section. 
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The subduction and collision evolution is fully identifiable in 
the tectono-metamorphic history recorded in the Alpine Corsi-
ca (e.g., Mattauer et al., 1981; Durand-Delga 1984) Similarly 
to Western Alps, the development of an accretionary wedge 
composed of oceanic and transitional (oceanic-continental) 
units with high-pressure (HP) metamorphic imprint start-
ing from Late Cretaceous, is well testified also in the Alpine 
Corsica (e.g., Mattauer et al., 1977; Caron and Delcey, 1979; 
Caron et al., 1981; Faure and Malavieille, 1981; Lahondère 
et al., 1983; Harris, 1985; Warburton, 1986; Waters, 1990; 
Fournier et al., 1991; Jolivet et al., 1991; Caron, 1994; Guieu 
et al., 1994; Lahondère and Guerrot, 1997; Malavieille et al., 
1998; Tribuzio and Giacomini, 2002; Levi et al., 2007; Cho-
pin et al., 2008; Ravna et al., 2010; Vitale Brovarone et al., 
2012; 2014; Meresse et al., 2012). Likewise, the oceanic units 
characterized by very low-grade metamorphism are consid-
ered as involved in the convergence-related deformations at 
higher structural level (Durand-Delga et al., 1997; Saccani et 

al., 2000; Marroni and Pandolfi, 2003; Pandolfi et al., 2016). 
Involvement of the European continental margin in the 

subduction led to the detachment of continental crust frag-
ments from the downgoing plate and their accretion to the 
wedge as deformed and metamorphosed slices (e.g., Gib-
bons and Horak, 1984; Bezert and Caby, 1988; Egal, 1992; 
Chemenda et al., 1995; Daniel et al., 1996; Brunet et al., 2000; 
Tribuzio and Giacomini, 2002; Gueydan et al., 2003; Mala-
soma et al., 2006; Molli et al., 2006; Malasoma and Marroni, 
2007; Garfagnoli et al., 2009; Molli and Malavieille, 2011; 
Maggi et al., 2012; Di Rosa et al., 2017b; 2019b; 2019b). 

TECTONIC SETTING OF ALPINE CORSICA

The Alpine Corsica (Fig. 2a) is formed by a stack of tec-
tonic units, that are classically divided in three groups ac-
cording to their stratigraphic, structural and metamorphic 

Fig. 3 - Reconstructed stratigraphic logs of the studied units. 
Key: (HERCYNIAN CORSICA), dcHRB- Roches Brunes Fm. (Devonian-Carboniferous), pHcγ -Metagranitoids (Permo-Carboniferous); eHBR- Breccia 
Fm. (middle to late Eocene); eSS- Sandstone Fm. (middle to late Eocene). (LOWER UNITS), dcRB- Roches Brunes Fm. (Devonian-Carboniferous); pcγ- 
Metagranitoids (Permo-Carboniferous); pcΓ- Metagabbros (Permo-Carboniferous); pVV-Metavolcanic and Metavolcaniclastic Fm. (Permian); tCA- Meta-
carniole Fm. (Carnian); tDO- Lower Metadolostone Fm. (Norian); tCG- Metaconglomerate Fm. (Rhaetian); jLD-Metalimestone and Metadolostone Fm. 
(Hettangian-Sinemurian); jLM- Lumachella Metalimestone Fm. (Hettangian-Sinemurian); jLL- Laminated Metalimestone Fm. (Lias); jCL-Cherty Metalime-
stone Fm. (Lias); jDL- Detritic Metalimestone Fm. (Lias); eBR- Metabreccia Fm. (middle to late Eocene); eSS- Metasandstone Fm. (middle to late Eocene). 
(SCHISTES LUSTRÉS COMPLEX), jMΣ-Metaserpentinites and metaperidotites (Middle to Late Jurassic); jMΓ- Metagabbros (Middle to Late Jurassic); 
jMO- Metaophicalcites (Middle to Late Jurassic); jMβ- Metabasalts (Middle to Late Jurassic); jMB- Metaophiolite breccias (Middle to Late Jurassic); jMR- 
Metaradiolarite Fm. (Late Jurassic); kMF- Marble Fm. (Early Cretaceous); kEF- Erbajolo Fm. (Middle-Late Cretaceous). (UPPER UNITS), jΣ - serpentinized 
lherzolites (Middle-Late Jurassic); jΓ gabbros (Middle-Late Jurassic); jBR- ophiolite-bearing breccia (Middle-Late Jurassic); jβ pillow basalt (Middle-Late 
Jurassic); jCF- Chert (middle Callovian-Kimmeridgian); jCL- Calpionella Limestone (Tithonian-early Berriasian); kSF- San Martino Fm. (early Berriasian-
late Hauterivian/early Barremian); kLF- Lydienne Flysch (late Hauterivian/early Barremian-early Turonian); kTB-Toccone Breccia (late Cenomanian); kNS- 
Novella Sandstone (late Cenomanian); kNF-Narbinco Flysch (not older than latest Coniacian, ? Campanian). 
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features (e.g., Durand-Delga, 1984; Jolivet et al., 1990; 
Malavieille et al., 1998; Marroni and Pandolfi, 2003; Molli, 
2008). From bottom to the top, the Lower Units (also known 
as “Prépiemontais Units”), the Schistes Lustrés Complex and 
the Upper Units (also known as “Nappe Supérieure”) have 
been recognized. Each group of units represents a specific 
paleogeographic and/or paleotectonic domain in the context 
of the Alpine evolution.

The Lower Units (Figs. 2 and 3), hereafter referred as 
LU (i.e. Tenda Massif, Volparone Breccia Slice and Palas-
ca-Moltifao, Fuata-Pedanu, Castiglione-Popolasca, Croce 
d’Arbitro, Piedigriggio-Prato, Canavaggia, Pedani, Scoltola, 
Ghisoni Units), are continental-derived units unambiguously 
considered as fragments of the thinned European continen-
tal margin (i.e. comparable with the current Corsica-Sardinia 
continental microplate) accreted at various depths to the Al-
pine orogenic wedge in Tertiary time (Amaudric du Chaf-
faut, 1975; Amaudric du Chaffaut et al., 1976; Amaudric 
du Chaffaut and Saliot, 1979; Bezert and Caby, 1988; Egal 
and Caron, 1988; Egal, 1992; Tribuzio and Giacomini, 2002; 
Molli and Tribuzio, 2004; Molli et al., 2006; Malasoma et al., 
2006; Malasoma and Marroni, 2007; Di Rosa et al., 2017a; 
2017b; 2019b; 2019c). 

The Schistes Lustrés Complex (Fig. 2a), hereafter re-
ferred to as SL, includes oceanic and continental units de-
riving from paleogeographic domains corresponding to the 
Ligure-Piemontese oceanic basin and its transition to the 
European continental margin (Caron and Delcey, 1979; Mat-
tauer et al., 1981; Faure and Malavieille, 1981; Pequignot, 
1984; Jolivet et al., 1990; Fournier et al.,1991; Lahondère 
et al., 1999). They therefore represent fragments of oceanic 
and ocean-continent transition lithosphere (Rosenbaum et 
al., 2002; Mohn et al., 2009; Agard et al., 2011; Vitale Br-
ovarone et al., 2014; Deseta et al., 2014), deformed since the 
Late Cretaceous and exhumed in the Tertiary (Jolivet, 1993). 
Given the complex stratigraphy and the variable metamor-
phic imprints that characterize the SL, several classifications 
have been proposed (e.g., Caron and Delcey, 1979; Padoa, 
1999; Rossi et al., 2001; Marroni et al., 2004; Levi et al., 
2007; Vitale Brovarone et al., 2012; Vitale Brovarone and 
Hewartz, 2013). Specifically, along the western edge of the 
Alpine Corsica the SL are represented by the Inzecca Unit 
(Cf. Lento Unit by Rossi et al., 1994 and Levi et al., 2007), 
hereafter referred as Inzecca-Lento Unit.

The Upper Units (Fig. 2a), hereafter referred to as UU, 
consist of oceanic units (including Balagne Nappe and Neb-
bio, Macinaggio, Rio Magno, Bas-Ostriconi, Serra Debbione-
Pineto Units) with a reconstructed stratigraphy comprising an 
ophiolite sequence with its sedimentary cover and carbonate 
turbidites, deformed under very low-grade metamorphic con-
ditions (e.g., Mattauer et al., 1981; Dallan and Nardi, 1984; 
Durand-Delga, 1984; Waters, 1990; Fournier et al., 1991; 
Dallan and Puccinelli, 1995; Daniel et al., 1996; Malavieille 
et al., 1998; Marroni and Pandolfi, 2003; Molli and Malavie-
ille, 2011; Pandolfi et al., 2016). 

The current tectonic stack of LU, SL and UU appears 
to be locally dissected by an important fault system called 
“Central Corsica Shear Zone (CCSZ)” by Waters (1990) and 
“Ostriconi Fault” by Lacombe and Jolivet (2005). The main 
fault has a sinistral strike-slip kinematics and locally over-
prints the boundary between Alpine and Hercynian Corsica 
(Lacombe and Jolivet, 2005; Di Rosa et al., 2017a; 2017b). 
Sinistral synthethic and dextral antithethic systems are asso-
ciated with the main fault, further complicating the mutual re-
lationships between the units of the different groups. The age 

of the CCSZ is poorly known; its activity is constrained from 
Eocene (Maluski et al., 1973) to late Eocene-early Oligocene 
(Marroni et al., 2017) and early Miocene (Waters, 1990). 

The relations between LU, SL and UU are sealed by the 
Burdigalian deposits cropping out in the Saint-Florent and 
Francardo basins and the Aleria Plain (Alessandri et al., 1977; 
Dallan and Puccinelli, 1995; Ferrandini et al., 1998; Cavazza et 
al., 2001; Cavazza et al., 2007; Gueydan et al., 2017) (Fig. 2).  
These basins opened during the extensional regime that af-
fected the Corsica Island in the post-collisional phase. 

The final deformation event in the Alpine Corsica is as-
sociated with map-scale folds characterized by N-S trend 
axes and sub-vertical axial plains (e.g., Gueydan et al., 2017). 
Such structures, i.e. Cap Corse and Castagniccia antiforms 
and Centuri, Saint-Florent and Aleria synforms, deform the 
Miocene deposits of Saint-Florent, Francardo and Aleria 
(Faure and Malavieille, 1981; Durand-Delga, 1984) and are 
consequently related to the late stage of the Miocene exten-
sional tectonics (Jolivet et al., 1990; 1991; Fournier et al., 
1991; Egal, 1992; Marroni and Pandolfi, 2003).

THE UNITS FROM THE WESTERN EDGE  
OF ALPINE CORSICA: AN OVERVIEW

In this chapter we review the stratigraphic, structural and 
metamorphic features of the units from the western edge of  
Alpina Corsica, with emphasis on five selected areas (Fig. 2),  
to illustrate the complex tectonic relationships among the 
oceanic and continental units. 

North Balagne area
The North Balagne area extends from the coastline to the 

north (Ostriconi Beach) to the Lagani Valley in the south 
(Fig. 2). This area hosts an east-dipping stack of tectonic 
units (Rossi et al., 2001 and references therein) comprising: 
the Volparone Breccia Slice from the LU and the Balagne 
Nappe and Bas-Ostriconi Unit from the UU. 

Ponte Leccia-Francardo area
This area (Fig. 2) is bounded to the north by the Asco 

Valley and to the south by the Golo Valley and it empasses 
a north-south trending and east dipping stack of the follow-
ing tectonic units (Rossi et al., 1994; Malasoma et al., 2020): 
Castiglione-Popolasca, Croce d’Arbitro and Piedigriggio-
Prato Units from the LU, Inzecca-Lento Unit of the SL, and 
the Serra Debbione-Pineto Unit from the UU. 

North Corte area
The North Corte area (Fig. 2) is located in the center of 

the Corsica Island, between Castirla, Francardo and Corte. 
The north-south trending and east dipping stack of tectonic 
units comprises: Castiglione-Popolasca, Croce d’Arbitro, 
Piedigriggio-Prato and the Caporalino Units from the LU, 
and a thin slice of Inzecca-Lento Unit of the SL, cropping 
out around the Buttinacce Village and hereafter referred to as 
IZU-Buttinacce.

South Corte area
The South Corte area is located in the center of the Corsi-

ca Island, between Corte and Casanova (Fig. 2) and includes 
a stack of units made of: Castiglione-Popolasca Unit for the 
LU, the Bagliacone-Riventosa Unit of the SL, and, between 
them, another tectonic slice of IZU, occurring near the Vil-
lage of Botro and hereafter referred to as IZU-Botro.
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Vezzani-Ghisoni area
This area (Fig. 2) extends between the Villages of Vez-

zani, to the north, and Ghisoni, to the south. The LU are here 
represented by the Ghisoni Unit sandwiched between the 
Hercynian Corsica and the Inzecca-Lento Unit from the SL. 
The boundaries among the different units are strongly over-
printed by deformation related to the CCSZ.

LITHOSTRATIGRAPHY

As introduced, the LU, SL and UU include units whose re-
constructed stratigraphic succession suggests their paleogeo-
graphic domain of provenance, with the LU units coming from 
the thinned continental margin of the Europe plate, and the 
SL and UU belonging to the Ligure-Piemontese oceanic basin 
and its transition to the continental margin (Caron and Delcey, 
1979; Mattauer et al., 1981; Dallan and Nardi, 1984; Durand-
Delga, 1984; Jolivet et al., 1990; Waters, 1990; Fournier et al., 
1991; Malavieille et al., 1998; Lahondère et al., 1999; Marroni 
and Pandolfi, 2003; Molli and Malavieille, 2011; Pandolfi et 
al., 2016). We proposed a syntethic stratigraphic chart of the 
LU, SL and UU, where we used all the available data collected 
during field work and from literature (Fig. 3).

The Lower Units (LU)
The reconstructed stratigraphic log of the LU includes a 

Paleozoic basement composed of metagranitoids and their 
host rocks, both covered by Permian volcanics and volcani-
clastic deposits gradually passing to a sedimentary sequence 
ranging in age from Trias to Eocene (Fig. 3). The different 
LU in the study areas include only a part of the complete 
succession. 

The so-called Roches Brunes Fm. makes up the basement 
and consists of polydeformed and polymetamorphic micas-
chists, paragneiss, quartzites and amphibolites of Panafrican 
age (Rossi et al., 1994). The Roches Brunes Fm. is intruded 
by metagranitoids of Permo-Carboniferous age (Ménot and 
Orsini 1990; Laporte et al., 1991; Paquette et al., 2003; Rossi 
et al., 2015) cut by meta-aplitic dykes and covered by the 
Permo-Carboniferous Metavolcanic and Metavolcaniclastic 
Fm. The basement is unconformably covered by a metasedi-
mentary succession of Mesozoic age which includes: 
–	 Norian Lower Metadolostone Fm. (Rossi et al., 1994) 

made of thick layers of metadolostones intercalated with 
purple metapelites interpreted as paleosoil horizons;

–	 Rhaetian Metaconglomerate Fm. with fragments of meta- 
dolostones and metavolcanics in a carbonate matrix that 
crops out as discontinuous lenses;

–	 Hettangian-Sinemurian Metalimestone and Metadolos-
tone Fm. consisting of medium to thick beds of metalime-
stones and metadolostones;

–	 Hettangian-Sinemurian Lumachella Metalimestone Fm. 
with well-preserved fossil associations;

–	 Laminated Metalimestone Fm. of Liassic age (Rossi et al., 
1994) represented by thin beds of metalimestones alter-
nating with very thin beds of metapelites;

–	 Cherty Metalimestone Fm. in discontinuous lenses;
–	 Detritic Metalimestone Fm. of Liassic age consisting of 

matrix-supported polymict metabreccias, often character-
ized by well graded beds.

The Mesozoic succession is unconformably topped by:
–	 Metabreccia Fm. (cf. Volparone Breccia of Malasoma 

and Marroni, 2007) formed by subrounded to subangular 

clasts of orthogneisses, paragneisses, micaschists, meta-
granites, quartzites and marbles enclosed in a fine-grained 
matrix ranging in size from metapelites to metarenites;

–	 Metasandstone Fm. that crops out as medium beds of 
metarenites and metapelites. The occurrence of Num-
mulites sp. indicates a middle to late Eocene age for this 
formation (Bezert and Caby, 1988; Rossi et al., 1994; Fer-
randini et al., 2010). 

The Schistes Lustrés Complex (SL)
Along the western edge of the Alpine Corsica the SL are 

represented by the Inzecca-Lento Unit, considered as repre-
sentative of the oceanic lithosphere of the Ligure-Piemontese 
oceanic basin. Despite the polyphase deformation and the as-
sociated HP metamorphism, a reconstruction of stratigraphic 
succession for the Inzecca-Lento Unit is possible by integrat-
ing the field data with comparison to the less metamorphic 
succession of the UU and the Internal Ligurian Units of the 
Northern Apennines, as proposed in several papers (Caron 
and Delcey, 1979; Durand Delga, 1984; Padoa, 1999; Levi 
et al., 2007). The reconstructed succession (Fig. 3) includes a 
metaophiolite sequence of Middle to Late Jurassic age (Li et 
al., 2015), and a thick metasedimentary cover.

Specifically from top to bottom the succession comprises:
–	 a basement composed of metaperidotites intruded by sev-

eral bodies of metagabbros. The metaperidotites, gener-
ally highly sheared and serpentinized, are cross-cut by 
rare basaltic or rodingitized gabbroic dikes. In some out-
crops, the metaserpentinites are topped by thin levels of 
metaophicalcites. The metagabbros range in composition 
from Mg- to Fe-gabbros, with subordinate plagiogranites 
(Ohnenstetter et al., 1976);

–	 a volcano-sedimentary complex of several hundreds to 
few metres in thickness that includes massive or pillowed 
metabasalts with MOR geochemical affinity (Saccani et 
al., 2008), generally associated with oceanic metabrec-
cias. Locally the volcano-sedimentary complex is lacking 
and the metasedimentary cover is directly lying at the top 
of the basement;

–	 a metasedimentary cover, including from bottom to top:
i)	 a thin succession of metaradiolarites (Metaradiolarite 

Fm., Late Jurassic), 
ii)	 very thin and discontinuous sequences of marbles 

(Marble Fm., Early Cretaceous), whose protolith is 
likely represented by the Calpionella Limestone (Levi 
et al., 2007),

iii)	the Cretaceous Erbajolo Fm. (Amaudric du Chaffaut 
et al., 1972), represented by a thick succession of 
dm-thick layers of micaschists and cm-thick layers of 
marble alternated with massive, m-thick intervals of 
calcschists. Near Venaco, the Erbajolo Fm. is topped 
by a thin level characterized by layers of micaschists, 
quartzites and marbles, that is in turn covered by meta-
breccias, where blocks of marbles and quarzites are 
set in a matrix of micaschists (Amaudric du Chaffaut 
et al., 1985). 

As a whole, the ophiolite sequence of the Inzecca-Lento 
Unit shows the same features of many others ophiolitic units 
of the Western Tethys as, for instance, the reduced thickness 
of the basement, lack of the sheeted dike complex, and oc-
currence of ophicalcites and ophiolitic breccias (Marroni and 
Pandolfi, 2007). Similarly, the sedimentary cover succession 
can be compared with the Middle Jurassic to early Paleocene 
sedimentary cover of the ophiolite sequence from the Internal 
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Ligurian Units of Northern Apennine (Abbate et al., 1980; 
Principi et al., 2004; Marroni et al., 2017). The metabreccias 
that discontinuously occur on top of the Erbajolo Fm. may 
be correlated with the Bocco Shale Fm., cropping out in the 
Northern Apennine (Marroni and Pandolfi, 2001; Meneghini 
et al., 2020). 

The Upper Units (UU)
The UU crop out as dismembered slices. The original 

stratigraphic log can be tentatively reconstructed as follows in 
the Balagne Nappe and Serra Debbione-Pineto Units (Fig. 3):
–	 a 500 m thick oceanic basement consisting of mantle 

peridotites intruded by gabbro bodies. The mantle rocks 
(i.e. serpentinized lherzolites cut by dikes of rodingitized 
gabbros) occur only in the Balagne Nappe. The gabbros, 
well exposed in the Pineto Massif, consist of a layered 
intrusive sequence, that includes prevailing troctolites, 
dunites, subordinate Mg- and Fe-gabbros, all cross-cut by 
rare dolerite dykes (Saccani et al., 2000; 2008; Durand-
Delga et al., 2005; Sanfilippo and Tribuzio; 2013; San-
filippo et al., 2015; Berno et al., 2019);

–	 a basalt complex with T-MORB affinity, typical of oce-
anic crust developed during the early stages of oceanic 
spreading (Durand-Delga et al., 1997; Saccani et al., 
2000; 2008; Padoa et al., 2001; 2002). The basalts in the 
Balagne Nappe reach a thickness of about 500 m and 
occur as pillow lavas with massive bodies at their base 
(Rossi et al., 1994). Between basalts and gabbros a thin 
level of ophiolitic breccia has been also identified;

–	 a sedimentary cover starting with radiolarian-bearing cherts 
(middle Callovian-Kimmeridgian; De Wever et al., 1987);

–	 Calpionella Limestone (Tithonian-early Berriasian); 
–	 San Martino Fm. (Durand-Delga, 1984), consisting of 

about 100 m thick marls, carbonate-free shales and si-
licified calcilutites of early Berriasian to late Hauterivian/
early Barremian age (Marroni et al., 2000); 

–	 Lydienne Flysch (Cf. Balliccione Flysch, Durand-Delga 
et al., 2005), consisting of thin-bedded mixed turbidites 
of late Hauterivian/early Barremian to early Turonian age 
(Marino et al., 1995; Marroni et al., 2000). 
In the Balagne Nappe the whole succession is character-

ized by the presence of terrigenous debris interbedded within 
the whole stratigraphic log. The Calpionella Limestone is 
characterized by interbedding of coarse-grained debris strata 
showing a mixed carbonatic-siliciclastic composition (Brac-
ciali et al., 2007; Cavazza et al., 2018). In turn, the Lydienne 
Flysch, up to 300 m thick, shows vertical and lateral strati-
graphic transition to the Toccone Breccia and Novella (Cf. 
Gare de Novella) Sandstone (late Cenomanian), both consist-
ing of coarse-grained deposits showing a carbonatic-silic-
iclastic composition (Bracciali et al., 2007; Cavazza et al., 
2018). According to Sagri et al. (1982) and Cavazza et al. 
(2018), these formations represent a portion of a complex tur-
bidite system fed by the Europe/Corsica continental margin 
during the Cretaceous. 

Differently from Balagne Nappe and Serra Debbione-Pi-
neto Unit, the Bas-Ostriconi Unit includes only the Late Cre-
taceous Narbinco Flysch consisting of carbonate turbidites 
with lenses of coarse-grained polymictic conglomerates. Ac-
cording to Marino et al. (1995), the nannofossils found in the 
Narbinco Flysch suggest latest Coniacian or Campanian as 
maximum age. The composition of the Narbinco Flysch is 
thus similar to that of the Lydienne Flysch, the Toccone Brec-
cia and the Novella Sandstone (Pandolfi et al., 2016). 

According to Durand-Delga (1984), Durand-Delga et 
al., (2005), Marroni and Pandolfi (2003) and Pandolfi et al. 
(2016), the UU were originated from an area of the Ligure-
Piemontese oceanic basin located close to the European con-
tinental margin. 

DEFORMATION HISTORY

The LU, SL and UU followed independent deformation 
histories until their stacking at the base of the prism, with as-
sociated HP-LT peak metamorphism for the LU and SL, and 
very low-grade metamorphism for the UU (Durand- Delga, 
1984; Gibbons et al., 1986; Waters, 1990; Fournier et al., 
1991; Egal, 1992; Caron, 1994; Daniel et al., 1996; Mala-
vieille et al., 1998; Marroni and Pandolfi, 2003; Molli, 2008; 
Molli and Malavieille, 2011; Vitale Brovarone et al., 2011; 
Rossetti et al., 2015; Di Rosa et al., 2017a; 2017b; 2019b; 
2019c; 2020). The deformation phases and the metamor-
phism detected in these units before their stacking have not 
only different ages but also different tectonic meaning. 

Whereas the LU have been involved in the continental 
subduction in the late Eocene-Oligocene time span, the SL 
and UU have been deformed since Late Cretaceous during 
the subduction of the oceanic lithospere but at different struc-
tural levels, deep for the SL and shallow for the UU.

The Alpine-related deformation in the LU, SL and UU is 
only weakly modified by subsequent events that developed at 
shallow structural levels. The oldest one is related to the devel-
opment of the CCSZ system, whose structures are sealed by 
the early Miocene deposits of the Francardo Basin (Alessandri 
et al., 1977). In turn, the Miocene deposits are deformed by 
large wavelength open folds recognized only at the map scale. 
In this paper, these later deformations are not presentede and 
discussed.

Lower Units (LU)
Despite the differences in the P-T conditions of the meta-

morphic peak, the LU are characterized by a comparable 
structural setting derived from the overprinting of three phas-
es of ductile deformations (Fig. 4), hereafter referred as D1LU, 
D2LU and D3LU phases (Bezert and Caby, 1988; Egal, 1992; 
Malasoma et al., 2006; Malasoma and Marroni, 2007; Garf-
agnoli et al., 2009; Di Rosa et al., 2017a; 2017b; Di Rosa et 
al., 2019b; 2020). Each deformation phase is characterized by 
the development of pervasive folding and foliation that can 
be recognized from meso- to microscale. Due to progressive 
nature of the deformation, the structures of the D1LU phase 
are almost completely obliterated during the subsequent D2LU 
phase, whose structures are the most widespread in the field 
producing the most important map-scale structures. Dif-
ferently, the last D3LU phase does not produce any relevant 
change of the pre-existing structural setting. 

D1LU - In the field, relics of the D1LU phase are represented 
by folded quartz veins and, occasionally, by sheath folds (Fig. 
5a) mainly identified only in the Laminated Metalimestone 
Fm. in the North Corte area. In addition, rare examples of 
S1LU foliation overprinted by the S2LU in the hinges of the 
F2LU folds have been observed mostly in Metasandstone Fm. 
along the old road from Bistuglio to Soveria. In the LU, from 
North Balagne area, no evidence of F1LU folds have been rec-
ognized. At the microscopic scale, relics of the D1LU phase 
have been recognized in several units, within the metapelite-
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bearing formations such as, for instance, the Metabreccia and 
the Metasandstone Fms. Here, S1LU is a transposed foliation 
in the microlithons along the S2LU foliation (Fig. 5b) defined 
as a schistosity locally wrapping Qz and Fsp porphyroclasts, 
and characterized in the metapelites by the Chl + Ph + Qz + 
Cal mineral assemblage (mineral abbreviations from Whit-
ney and Evans, 2010). In the metalimestones, evidences of 
the D1LU phase are large boudinaged calcite crystals showing 
twins morphology that can be ascribed to the Type 2 of Bur-
khard (1992) classification. 

D2LU - It is the most penetrative phase at the field-scale. In 
metalimestones, metapelites, metarenites, metabreccias and 
metagranitoids (Fig. 5c) the S2LU foliation can be recognized 
as a pervasive and continuous planar anisotropy. Along the 
limbs of the F2LU folds in the metapelites and metarenites, 
the S2LU foliation is a schistosity, whereas in the hinge zone 
of F2LU folds, it can be classified as a gradational to dis-
crete spaced crenulation cleavage. In the Metabreccia Fm., 
the well-developed S2LU foliation is highlighted by flattened 
coarse-grained clasts; the lithotypes occurring as clasts are 
metagranitoids, marbles, meta- rhyolites, micaschists and 
mafic rocks. The strike of the S2LU foliation is quite constant 
in the different areas ranging from NNW-SSE in the North 

Balagne area to N-S in the Ponte Leccia-Francardo, North 
Corte, South Corte and Vezzani-Ghisoni areas. A well-visi-
ble mineral lineation L2LU on the S2LU foliation is defined by 
elongated Chl + Qz + Ph grains, whereas in the metalime-
stones the L2LU stretching lineations is mainly represented 
by boudinaged millimetric Py and elongated Qz grains with 
oriented growth of Cal fibres. Analogously to the strike of 
the foliation, the L2LU lineations show a constant E-W trend 
in all the study areas. The S2LU foliation is associated with 
sub-isoclinal to isoclinal F2LU folds (Fig. 5d), well-developed 
at all scales and typically showing necking and boudinage 
along stretched limbs. The trend of A2LU axes ranges from 
NNW-SSE to N-S from north to south across the study areas.

In thin sections of metapelites and metarenites sampled 
along the limbs of the F2LU folds, principal anisotropy is a 
continuous and pervasive S2LU - S1LU composite foliation 
where the metamorphic minerals recrystallized during the 
D2LU phase are superimposed on the pre-existing D1LU phase 
minerals (Fig. 5e). In the samples from the F2LU hinge-zone, 
the S2LU foliation is a crenulation cleavage, characterized by 
smooth cleavage domains showing a gradational to discrete 
transition to the microlithons where the S1LU foliation is still 
preserved (Fig. 5b). The S2LU foliation is characterized by 
synkinematic recrystallization of Ph + Qz + Cal + Chl + Ab. 
In the metalimestones, associated to the D2LU phase, perva-
sive calcite recrystallization occurs, with development of a 
fine-grained granoblastic texture. 

Formation of N-S trending meter-scale shear zones is as-
sociated with D2LU phase and marks the boundary between 
the units (Fig. 5f). Shear sense indicators such as asymmetric 
tails of white mica around σ- and δ-type porphyroclasts of Qz 
and Fsp point to a top-to-the W sense of shear. Additional ki-
nematic indicators are S-C/C’ fabrics, mica fishes, and book-
shelf structures in Fsp. Locally, these units-bounding shear 
zones are overprinted by cataclastic deformation.

The S2LU foliation in the metagranitoids from Croce 
d’Arbitro and Ghisoni units is a mylonitic foliation (Fig. 5g), 
with a mineral assemblage of Qz + K-Fsp + Pl + Chl + Ph 
± Cal ± Ep ± Bt (Di Rosa et al., 2017a; 2019b), defined by 
discontinuous lepidoblastic layers of Ph ± Bt and granoblas-
tic layers of fine-grained Qz + Pl. Cm-sized Qz and K-Fsp 
grains occur as σ-type porphyroclasts. The largest Qz grains 
are affected by undulatory extinction, deformation lamel-
lae, deformation bands and bulging. Locally, Qz crystals are 
strongly elongated and partially recrystallized, indicating an 
incipient recrystallization by subgrain rotation mechanisms. 
These microstructures indicate that dislocational creep was 
the main deformation mechanism suggesting a deformation 
temperature < 400°C (Stipp et al., 2002). 

D3LU - This phase presented open F3LU folds with rounded 
hinges and sub-horizontal axial planes (Fig. 5c). The A3LU 
axes show a N-S trend and sub-horizontal plunge. At the out-
crop scale the S3LU foliation occurs as convergent fanning 
axial plane crenulation cleavage in the metapelites and meta-
renites whereas in the metalimestones it is represented by a 
disjunctive cleavage. The shear zones at the boundaries of the 
LU are deformed by the F3LU folds.

At the microscale, the S3LU foliation in metapelites is clas-
sifiable as crenulation cleavage (Figs. 5e and h) where the 
main deformation mechanism are pressure solution and re-
orientation of pre-existing tabular grains associated locally 
to minor recrystallization of Qz + Cal + Fe-oxides. Recrys-
tallized calcite crystals show twins belonging to Type 1 of 
Burkhard (1992) classification that developed at T < 200°C.

Fig. 4 - Sketches showing meso- and microscale deformation features in 
the Lower Units (modified after Di Rosa et al., 2019c). 
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Fig. 5 - Meso- and microphotographs showing the polyphase deformation features of the Lower Units. a) F1LU sheath fold in the Laminated 
Metalimestone Fm. of Piedigriggio-Prato Unit, Monte Cecu, area North of Corte (modified from Di Rosa et al., 2017a); b) S1LU-S2LU fo-
liations interference pattern in the Metasandstone Fm., Castiglione-Popolasca Unit (sample CM29A) in the Francardo-Ponte Leccia area, 
crossed Nicols (modified from Di Rosa et al., 2020); c) S2LU-S3LU foliations interference pattern in the metagranitoids of Ghisoni Unit, 
Fium’Orbo Valley, area Vezzani Ghisoni; d) relationships between S0/S1LU and S2LU foliations in the Metabreccia Fm. of Piedigriggio-Prato 
Unit, Bistuglio, area North of Corte (modified from Di Rosa et al., 2017b); e) Granoblastic layer consisting of recrystallized quartz affected 
by incipient recrystallization by subgrain rotation in the Ghisoni Unit metagranitoids, Vezzani-Ghisoni area, crossed Nicols (modified from 
Di Rosa et al., 2019b); f) S-C fabric related to the S2LU foliation in the Metabreccia Fm. of Castiglione-Popolasca Unit, Restonica Valley, 
area South of Corte (modified from Di Rosa et al., 2020); g) S-C’ microfabric in the Metavolcanics and Metavolcaniclastics Fm. of Ghisoni 
Unit, Vezzani-Ghisoni area; crossed Nicols (C’: shear plane, modified from Di Rosa et al., 2019b); h) S2LU-S3LU foliations interference pat-
tern in the Metasandstone Fm. of Piedigriggio-Prato Unit, area North of Corte, parallel Nicols (modified from Di Rosa et al., 2017a). 
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Schistes Lustrés Complex (SL)
The Inzecca-Lento Unit shows a complex structural set-

ting resulting from a polyphase deformation history (Fig. 6), 
associated with development of a peak metamorphism under 
blueschist facies P-T conditions (Gibbons et al., 1986; Wa-
ters, 1990; Fournier et al., 1991; Caron, 1994; Daniel et al., 
1996; Brunet et al., 2000; Martin et al., 2011; Vitale Brovar-
one et al., 2011; Vitale Brovarone and Herwartz, 2013; Ros-
setti et al., 2015). 

D1SL - Despite the strong transposition produced by the 
subsequent deformations (mainly D2SL phase), evidences 
of the oldest deformation history at both meso- and micro-
scale are still preserved in the low-strain domains of metaba-
salts, metagabbros and marble bodies. The meso-scale D1SL 
structures are preserved in the marble layers as rare, gener-
ally rootless, intrafolial isoclinal folds (Fig. 7a), with acute 
hinge zones and strongly thinned limbs. No clear attitude 

of the A1SL axes can be determined, probably related to the 
non-cylindrical nature of F1SL folds. An S1SL continuous fo-
liation, still well preserved in metagabbros and metabasalts is 
the most penetrative structural element of the phase, associ-
ated with a NE-SW trending L1SL mineral/stretching lineation 
defined by prolate aggregates of Qz + Cal grains, as well as 
preferred orientation of HP mineral grains such as Na-Amp, 
Lws and Cr-rich Ph (Fig. 7b).

In metabasites, S1SL foliation is preserved in the D2SL mi-
crolithons as a continuous schistosity (Passchier and Trouw, 
2005) marked by oriented elongated grains of Na-Amp +  
Ph + Qz + Ab in the metabasalts (Fig. 7c), and by Na-Amp +  
Lws + Ca-rich Ph and minor Qz oriented grains in the 
metagabbros. S1SL continuous cleavage is only rarely visible 
in the micaschists of the Erbajolo Fm., where it is defined by 
a metamorphic mineral assemblage of Ph, Chl, Qz and Cal. 
In the calcschists the relic S1SL foliation can be identified in 
the hinge zone of the F2SL folds in the microlithons along the 
S2SL foliation.

D2SL - As in the other units of the SL, the S2SL foliation in 
Inzecca-Lento Unit is the main planar anisotropy recognized 
at field-scale in micaschists and calcschists. S2SL foliation is 
a continuous foliation frequently bearing shear sense indica-
tors as σ-type tails around boudinated Qz veins. When re-
stored from subsequent deformations, the attitude of the S2SL 
foliation ranges from NE-SW in the northern areas to N-S 
and NW-SW in the southernmost one, whereas the sense of 
asymmetry of kinematic indicators point to a top-to-the NW 
sense of shear. In the metabasalts, metagabbros and marble, 
the S2SL foliation is a crenulation cleavage. S2SL is always 
parallel to the axial-plane of F2SL isoclinal, cylindrical folds 
(Fig. 7d), with approximate similar geometry and subacute 
to rounded thickened hinges zones and stretched limbs with 
boudinage, necking and pinch-and-swell structures. The A2SL 
axes trend ranges from NW-SE to NE-SW in the different 
areas, whereas the plunge is everywhere at low angle. 

In thin sections S2SL generally occurs as composite lay-
ering where the metamorphic minerals recrystallized during 
the D2SL phase are superimposed on the pre-existing D1 HP 
minerals. Only in the F2SL hinge-zones, the S2SL foliation oc-
curs as a crenulation cleavage, characterized by smooth cleav-
age domains showing a gradational to discrete transition to 
the microlithons where the S1SL foliation is visible (Fig. 7e). 
In the metabasalts, the D2SL deformation is associated with re-
crystallization of Chl + Qz + Ab + Ca/Na-Amp + Ep and mi-
nor amount of Spn. The Ca/Na-Amp typically occurs as pseu-
domorphs on previous Na-Amp. In the metagabbros the S2SL 
foliation is characterized by Qz ribbons and by the growth of 
Chl and Ph around the pre-existing HP minerals. In the meta-
radiolarites the S2SL foliation is classifiable as a disjunctive 
cleavage defined by white mica-rich layers separating micro-
lithons of Qz grains. The Qz grains, characterized by a planar 
shape fabric, show evidences for complete dynamic recrystal-
ization trough grain boundary migration and subgrain rotation 
processes (high irregular grain boundaries, gradual transition 
between subgrains and new grains of the same size). In the 
micaschists the S2SL foliation is characterized by the develop-
ment of Ph + Chl + Qz + Ab + Cal. In these lithotypes, the 
kinematic indicators, mainly σ-type porphyroclasts of Qz and 
Amp, suggest a top-to-the W sense of shear. 

D3SL - The phase includes F3SL folds and associated 
spaced S3 axial-plane foliation overprinting all D2LS structural  
elements. In the metasedimentary rocks the F3SL folds are 

Fig. 6 - Sketches showing meso- and microscale deformation features in 
the Schistes Lustrés Complex.
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close to open and show rounded hinge zones. They always 
display a marked asymmetric geometry showing an eastward 
vergence. The A3SL axes trend about N-S with variable plunge 
angles, whereas AP3SL axial planes are steeply inclined with 
predominately N-S strikes. Generally, the meso-scale F3SL 
folds are associated with an S3SL foliation, that can be clas-
sified as a crenulation cleavage in the micaschists and as dis-
junctive cleavage in the more competent lithotypes. 

At the micro-scale the S3SL foliation is recognized only in 
the micaschists from the Erbajolo Fm., and it can be classified 
as a crenulation cleavage with smooth cleavage domains and 

gradational transition to the microlithons. In the micaschists, 
the fabric is characterized by displacement-controlled strain 
fringes, developed around opaque minerals.

D4SL - It produced gentle to open, long wavelength (up to 
several meters), parallel F4SL folds, with sub-horizontal PA4SL 
axial planes (Fig. 7f). Locally, some minor-scale kink-folds 
occur. The S4SL foliation is a spaced disjunctive cleavage, 
generally well-developed exclusively in the hinge zone of the 
F4SL folds. No metamorphic mineral assemblage related to 
D4SL phase have been observed. Widespread low-angle shear 

Fig. 7 - Meso- and micro-photographs showing the polyphase deformation of the Inzecca-Lento Unit, Schistes Lustrés Complex; a) F1 fold in the Marble Fm., 
North Corte area; b) L1SL mineral/stretching lineation of Cr-rich Ph in metagabbros; c) oriented grains of glaucophane (Gln) in the metagabbros; d) isoclinal 
F2SL folds refolded by F3SL folds. The axial planes AP2SL and AP3SL are indicated; e) relics of the S1SL foliation within the S2SL foliation in a pelitic layer in the 
calcschists,; f) F4SL open folds, with sub-horizontal AP4SL in axial plane.
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zones are related to this phase and are characterized by S-C 
structures that, after restoration from subsequent deforma-
tions, display a normal fault motion with a top-to-the E sense 
of shear.

Upper Units (UU)
In both Balagne Nappe and Bas-Ostriconi Unit, we recog-

nized a similar polyphase deformation history (Fig. 8), con-
sisting of three distinct deformation phases, hereafter referred 
as D1UU, D2UU, D3UU phases (Egal, 1992; Marroni and Pan-
dolfi, 2003; Durand-Delga et al., 2005; Pandolfi et al., 2016).

D1UU - No folds related to this phase have been identified 
in Bas-Ostriconi Unit (Pandolfi et al., 2016) whereas in the 
Balagne Nappe Egal (1992) and Marroni and Pandolfi (2003) 
have reported non-cylindrical, tight to isoclinal F1UU folds 
characterized by an approximately similar geometry and by 
subrounded and thickened hinge zones (Fig. 9a). F1UU axes 
trend from N-S to NW-SE with a northward plunge. In the 
field a pervasive S1UU foliation parallel or at low angle with 
bedding (S0) is widespread in both units. An LS0-S1UU inter-
section lineation is mainly represented by S1UU foliation-S0 
intersections and mullion structures. Several Cal veins, with 
a thickness ranging from 2-3 mm to 6-7 cm, occur parallel 

to the S1UU foliation and S0. Along the S1UU foliation, well-
developed asymmetric pressure shadows are found around Py 
crystals and detrital minerals, showing infillings of fibrous 
minerals such as Qz, phyllosilicates and Cal. After restora-
tion from the subsequent deformation phases, these structures 
give a top-to-the W sense of shear. Cal and/or Qz fibres infill-
ing pressure shadows around Py crystals are aligned to define 
a NW-SE trending L1UU mineral lineation on the S1UU.

In thin sections from metapelites and metasiltites samples, 
the S1UU foliation (Fig. 9b) is a penetrative and continuous 
slaty cleavage characterized by elongated Qz + Ab + Cal + Ph 
aggregates surrounded by fine-grained, aligned recrystallized 
phyllosilicates (white mica, Chl and Stp). In the metalime-
stones the S1UU foliation is characterized by a spaced disjunc-
tive cleavage marked by pressure-solution.

D2UU - This phase produced the most evident structures 
also in the UU, with a strong re-orientation of the S0/S1UU sur-
face. The structures are mainly represented by asymmetric, 
tight to close F2UU folds with sub-rounded to rounded hinge 
zones. The more competent layers are affected by boudinage 
along the F2UU fold limbs and the fine-grained layers are in-
terested by pinch and swell passive folds. The axial planes 
are steeply (50° to 80°) dipping whereas the A2UU fold axes 
show a trend ranging from NW-SE to N-S. The asymmetry 
of the F2UU folds, as detected also at map-scale, suggests a 
westward vergence. The F2UU folds show a S2UU foliation 
(Fig. 9c) everywhere parallel or subparallel to F2UU fold axial 
planes. Generally, the S2UU foliation is refracted at the bound-
ary between the different layers, because of the strong vis-
cosity contrast between the layers with different grain size. 
Fibrous, Cal veins at high angle to the S0 generally devel-
oped during the D2UU phase. Associated with this phase, are 
also low-angle thrusts responsible for internal imbrications 
in both Bas-Ostriconi Unit and Balagne Nappe. Kinematic 
indicators, such as S-C structures, reveal a top-to-the W sense 
of shear for these thrusts (Fig. 9d). In thin section, the S2UU 
axial plane foliation developed in the shales and siltstones is 
a convergent fanning crenulation cleavage of zonal type (Fig. 
9e), with parallel domains showing discrete transition. The 
crenulation cleavage is absent or poorly developed in lime-
stones and sandstones. During the D2UU phase, recrystalliza-
tion of Qz and Cal occurred.

D3UU - This phase produced gentle to open, asymmetric 
F3UU folds with interlimb angles ranging from 80° to 130° 
(Fig. 9f). The A3UU axes show a N-S trend, whereas the AP3UU 
axial-planes are sub-horizontal or low-angle surfaces gener-
ally westward dipping. These folds, that generally display a 
clear eastward vergence, show an alternation of different fold 
classes along the same axial plane. In the F3UU hinge zones, 
the S3UU axial-plane foliation is represented by a spaced, 
disjunctive cleavage. During D3UU phase, some of the thrust 
faults related to the D2UU phase were reactivated as low-angle 
normal faults.

MINERAL CHEMISTRY AND P-T CONDITIONS

Metamorphic evolution and related P-T paths have been 
reconstructed only for the LU and SL, whereas in the UU the 
very low-grade imprint does not allow any P-T path determi-
nation. The study of the metamorphism associated with the 
LU and SL deformation history has been performed based 
on the relationships between the microstructures and the  

Fig. 8 - 2D sketches showing meso- and microscale deformation features in 
the Upper Units.
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recrystallization of metamorphic parageneses in selected rock 
types. Quantitative and semi-quantitative methods have been 
applied in order to constrain the pressure (P) and temperature 
(T) ranges related to the equilibria of Na-Amp + Ph + Qz + 
Ab + Ep in meta-aplitic dykes and Chl + Ph + Ab + KFsp + 
Qz ± Cal in metapelites (Table 1). 

The P-T conditions registered by the meta-aplitic dykes 
were characterized by Malasoma et al. (2006) using TWEEQ 
software (Berman, 1991). Regarding the metapelites, several 
methods were applied to estimate the P and T ranges given by 
the local equilibrium of Chl and Ph end-members within the 

microstructures (Di Rosa et al., 2017b; 2019b; 2019c; 2020). 
Chl-Ph couples grown in presence of Qz + Ab + K-Fsp + 
Cal within the same microstructure (i.e. in the same folia-
tion) have been sampled in the metapelites of several tectonic 
units belonging to LU and SL, in order to reconstruct their 
P-T paths. The results obtained with the Chl-Qz-wt (Vidal et 
al., 2006), the Ph-Qz-wt (Dubacq et al., 2010) and the Chl-
Ph-Qz-wt (Vidal and Parra, 2000) quantitative methods were 
compared with those gained by classical geobarometry (Mas-
sonne and Schreyer, 1987) and geothermometry (Cathelineau 
and Nieva, 1985; Cathelineau, 1988; Lanari et al., 2014). 

Fig. 9 - Meso- and micro-photographs showing the polyphase deformation of the Upper Units. a) D1UU phase, isoclinal fold from Lydienne Flysch, Balagne 
Nappe. The axial plane (AP1UU) is indicated. b) S1=S0UU foliation in  siltstones from Lydienne Flysch, Balagne Nappe. c) S1UU and S2UU foliation relationships 
in F2UU hinge zone of the Narbinco Flysch, Bas-Ostriconi Unit; d) S-C structure developed along D2 phase-related shear zone from San Martino Fm. Balagne 
Nappe. From Marroni and Pandolfi, 2003. e) photomicrograph showing S1UU and S2UU foliation relationships in the Lydienne Flysch, Balagne Nappe; f) F3UU 
fold hinge zone in the San Martino Fm., Balagne Nappe. The axial plane (AP3UU) and the composit S0-S1UU foliation are also indicated.
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Table 1 - Summary of the P-T conditions included in this work. 

Localitiy Tectonic unit Lithotypes sample Results Methods Reference

D1LU (peak): 0.6 ± 
0.15 GPa, 325 ± 
20°C;

D2LU: 0.35 ± 0.06 
GPa, 315 ± 20°C

Early D1LU: 1. 10-
0.75 ± 0.20 GPa, 
250-330 ± 30°C;

Late D1LU: 0.65-
0.50 ± 0.20 GPa, 
320-345 ± 30°C;
D2LU: 0.45-0.25 ± 
0.20 GPa, 310-250 
± 30°C

Prato di 
Giovellina CAU (LU) Aplite dyke in 

metagranitoid PC105
D1LU: 0.80-0.50 ± 
0.20 GPa, 300-
370°C

Berman (1991) Malasoma et al., 
2006

Early D1LU: 1.10-
1.00 ± 0.20 GPa, 
250-270 ± 30°C;
Late D1LU: 0.80-
0.65 ± 0.20 GPa, 
280-390 ± 30°C;
D2LU: 0.45-0.25 ± 
0.20 GPa, 270-230 
± 30°C

Early D1LU: 1.05-
0.75 ± 0.20 GPa, 
200-240 ± 30°C;
Late D1LU: 0.80-
0.50 ± 0.20 GPa, 
340-400 ± 30°C;
D2LU: 0.40-0.25 ± 
0.20 GPa, 300-240 
± 30°C

Golo Valley CAU (LU) Metagranitoid CM40
Peak T 
conditions: ca. 300-
400°C

Stipp et al. (2002); 
Passchier and 
Trouw (2005)

Di Rosa et al., 
2017b

D1SL: 0.55-0. 65 ± 
0.20 GPa, 265-310 
± 30°C;

D2SL (peak): 0.85-
0.70 ± 0.20 GPa, 
240-275 ± 30°C;

Late D2SL: 0.60-
0.40 ± 0.20 GPa, 
200-275 ± 30°C

Early D1LU: 1.20-
1.10 ± 0.20 GPa, 
250-330 ± 30°C;
Late D1LU: 0.80-
0.55 ± 0.20 GPa, 
320-350 ± 30°C;
D2LU: 0.35-0.25 ± 
0.20 GPa, 310-230 
± 30°C

D1SL: 0.75-0.65 ± 
0.20 GPa, 220-245 
± 30°C;

D2SL (peak): 1.00-
0.85 ± 0.20 GPa, 
200-250 ± 30°C;

Early D1LU: 0.81-
0.72 ± 0.20 GPa, 
245-250 ± 30°C;
Late D1LU: 0.68-
0.39 ± 0.20 GPa, 
263-243 ± 30°C;
D2LU: 0.37-0.13 ± 
0.20 GPa, 228-209 
± 30°C

Fium’Orbo 
Valley GHU (LU) Metagranitoid CMD37

Peak T 
conditions: ca. 300-
400°C

Stipp et al. (2002); 
Passchier and 
Trouw (2005)

Di Rosa et al., 
2019a

Malasoma & 
Marroni, 2007

Ponte Leccia/ 
Francardo

Castiglione CPU (LU) Metabreccia Fm. CM29A

Chl-Qz-wt; Ph-Qz-
wt; Chl-Ph-Qz-wt; 
Massonne & 
Schreyer (1987); 
Cathelineau & 
Nieva (1985)

Di Rosa et al., 
2019a

North Balagne Bocca di Fuata VBS (LU) Meta-arenite BV2 Chl-Ph-Qz-wt

Di Rosa et al., 
2017a

Monte Cecu PPU (LU) Metabreccia Fm. CM21

Chl-Qz-wt; Ph-Qz-
wt; Chl-Ph-Qz-wt; 
Massonne & 
Schreyer (1987); 
Lanari et al., 
(2014)

Di Rosa et al., 
2017a

Bocca 
Ominanda PPU (LU) Metabreccia Fm. CM32C

Chl-Qz-wt; Ph-Qz-
wt; Chl-Ph-Qz-wt; 
Massonne & 
Schreyer (1987); 
Cathelineau (1988)

Chl-Qz-wt; Ph-Qz-
wt; Chl-Ph-Qz-wt; 
Massonne & 
Schreyer (1987); 
Lanari et al., 
(2014)

Di Rosa et al., 
2020

South Corte

Tavignano 
Valley CPU (LU) Metabreccia Fm. CM22B

Chl-Qz-wt; Ph-Qz-
wt; Chl-Ph-Qz-wt; 
Massonne & 
Schreyer (1987); 
Lanari et al., 
(2014)

Di Rosa et al., 
2019a

Botro

North Corte

Buttinacce IZU-Buttinacce 
(SL) Calcshist CMD121B

Late D2SL: 0.60-
0.50 ± 0.20 GPa, 
150-190 ± 30°C

Vezzani/ 
Ghisoni

Fium’Orbo 
Valley GHU (LU)

Metavolcanic and 
Metavolcaniclastic 
Fm.

CMD50D

Chl-Qz-wt; Ph-Qz-
wt; Chl-Ph-Qz-wt; 
Massonne & 
Schreyer (1987); 
Lanari et al., 
(2014)

Di Rosa et al., 
2019a

IZU-Botro (SL) Calcschist CMD118

Chl-Qz-wt; Ph-Qz-
wt; Chl-Ph-Qz-wt; 
Massonne & 
Schreyer (1987); 
Cathelineau & 
Nieva (1985)

Di Rosa et al., 
2020
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We summarize here the main results of these studies dis-
tinguishing those obtained for continental (i.e. LU) and oce-
anic units (i.e. SL). Detailed descriptions of the employed 
methodologies are reported in Malasoma et al. (2006) and Di 
Rosa et al. (2020 and reference therein) and the main results 
are reported in Tables 1-2-1S and Figs. 10 and 11. 

Lower Units (LU)
Determination of the P-T equilibration conditions for the 

LU located along the boundary between Hercynian and Al-
pine Corsica have been the object of several studies in the 
last two decades (Malasoma et al., 2006; Malasoma and Mar-
roni, 2007; Di Rosa et al., 2017b; 2019b; 2020). The meta-
morphic evolution of the Volparone Breccia Slice (North 
Balagne area), Castiglione-Popolasca and Piedigriggio-Prato 
Units (from Ponte Leccia to South Corte) and Ghisoni Unit 
(Vezzani-Ghisoni) was reconstructed through the study of 
the metapelites (Malasoma and Marroni, 2007; Di Rosa et 
al., 2017b; 2019b; 2020), whereas the P-T conditions for the 
Croce d’Arbitro Unit  (from Ponte Leccia to North Corte ar-
eas) were based on the estimates obtained for the meta-aplitic 
dykes (Malasoma et al., 2006). 

The metapelites studied in the Ghisoni Unit belong to the 
Permian Metavolcanic and Metavolcaniclastic Fm., whereas 
those chosen for Castiglione-Popolasca and Piedigriggio-
Prato Units as well as for Volparone Breccia Slice belong to 
the Metabreccia and Metarenite Fms. attributed to the mid-
dle-late Eocene. In all the investigated samples two foliations 
(S1LU and S2LU), with associated the recrystallization of Chl + 
Ph + Ab + KFsp + Qz ± Cal, have been distinguished. 

Di Rosa et al. (2020 and reference therein) observed 
that the analyzed Chl and Ph related to the S1LU foliation of 
Castiglione-Popolasca, Piedigriggio-Prato and Ghisoni Units 
are characterized by different compositions which have been 
interpreted as two distinct generations. A third generation 
of Chl and Ph has been identified as growing along the S2LU 
foliation. The compositional characterization of the different 
Chl + Ph generations are summarized:
–	 first Chl-Ph generation (early S1LU foliation) - Chl have 

high Si and low Al ranging between 2.70-3.00 apfu (atom 
per formula unit) and 2.20-2.75 apfu, respectively; only 
small differences between each single sample are observed 
(Fig. 10, Table 2). MgO + FeO content in Chl is always < 
40%. Chl composition is intermediate between Clc + Dph 
and Ame end-members due to wide scatter of SiO2 con-
tents. Ph of the first generation are characterized by the 
highest Si content (3.30-3.70 apfu) and Al2O3 percentage 
lower than 60% in all the samples. Given the Al depletion, 
the Ph composition approaches the Cel end-member;

–	 second Chl-Ph generation (late S1LU foliation) - Chl 
have a more variable composition than those of the first 
generation and tends to get depleted in Si (2.55-3.00 
apfu). The low SiO2 contents make the composition of 
the Chl of this generation closer to the Ame end-member. 
Ph are characterized by Si intermediated between those 
of the first and the third generations (3.30-3.55 apfu, Fig. 
10). The Al content of Ph is higher than those of the first 
generation, leading to compositions intermediate between 
Cel and Mus end-members;

–	 third Chl-Ph generation (S2LU foliation) - Chl are char-
acterized by Si content similar to that of the first generation 
(from 2.80 to 3.00 apfu) but higher Al content (from 2.30 
to 3.00 apfu) which leads them to approach the pure Sud 
composition. Ph of the third generation are depleted in Si 

(from 3.00 to 3.60 apfu) and enriched in Al. Their compo-
sition is intermediate between Mus and Prl end-members. 
The results obtained with the above-referenced methods 

(Table 2) allowed estimating the P-T conditions for the LU. 
The highest P conditions (1.20-1.10 GPa) are registered by 
Castiglione-Popolasca Unit during the early D1LU. Lower 
pressure conditions (0.55-0.80 GPa) were registered by Cas-
tiglione-Popolasca Unit during the T peak (320-350°C) in the 
late D1LU phase. On the other hand, the highest T conditions 
of 340-400°C are reached in association to a pressure range 
of 0.50-0.80 GPa by the Piedigriggio-Prato Unit during the 
late D1LU phase. Two different trends are followed by the LU: 
an “isothermic” path (e.g., Castiglione-Popolasca and Ghi-
soni units), in which the increase of temperature during the 
exhumation path is less than 100°C, and a “warm” path (e.g., 
Piedigriggio-Prato Unit) in which the temperature between 
the P- and the T-peaks increases of at least 150°C, causing the 
T peak to be reached during the late D1LU phase between 300 
and 400°C. Despite the differences related to the D1LU phase, 
all the samples registered the D2LU phase (i.e. associated with 
the P-T equilibrium conditions of the third Chl-Ph genera-
tions) at lower pressure and temperatures. 

The P-T conditions of Castiglione-Popolasca Unit have 
been also constrained through the association Na-Amp + Ph + 
Qz + Ab + Ep found in a meta-aplitic dyke in the Ponte Lec-
cia/Francardo area (Malasoma et al., 2006). The metamor-
phic peak conditions, calculated using the TWEEQ sofware 
(Berman, 1991), gives a P range between 0.50 and 0.80 GPa 
associated with a T range of 300-700°C (Fig.11, Tables 1-2).

Schistes Lustrés Complex (SL)
The metamorphic conditions of Inzecca-Lento Unit has 

been estimated in the metapelites layers of the Erbajolo Fm. 
from the SL of the Corte slices (SL Corte slices) cropping 
out in the areas North and South of Corte (Di Rosa et al., 
2020). The calcschists of the Erbajolo Fm. are characterized 
by two foliations (S1SL and S2SL) with the same mineralogical 
paragenesis of Chl + Ph + Qz ± Pl. Based on the Chl- and 
Ph- end-members proportion, three generations of Chl and Ph 
have been identified (Fig. 10): an old generation grown along 
the S1SL foliation and two different generations aligned along 
the S2SL foliation (Tables 1-2 and Fig. 11):
–	 first Chl-Ph generation (S1SL foliation) - Chl show Si 

content varying from 2.55 to 2.90 apfu with the highest 
values for the sample CMD121B, which is depleted in Al 
compared to the CMD118 (Fig. 10, Tab. 2). Based on the 
SiO2 content lower than 30% in both samples, the com-
position of the Chl of the first generation is close to the 
Ame end-member. Ph have a Si content between 3.20 to 
3.40 apfu whereas the K content is different in the two 
samples (0.50-0.90 apfu in CMD118 and 0.75-0-85 apfu 
in CMD121B). The composition of the first Ph generation 
is intermediate between Ms and Cel;

–	 second Chl-Ph generation (early S2SL foliation) - Chl 
show higher Si (2.70-3.00 apfu) and lower Al (2.20-2.80 
apfu) contents than those of the first generation. Lower 
percentage of MgO + FeO than those of the first gen-
eration moves the composition of the Chl of the second 
generation toward the Sud end-member. In the Ph, the Si 
content ranges between 3.15 and 3.45 apfu, whereas the 
K content is similar to those of the first generation. The 
MgO + FeO percentage is always higher than 20% and 
ranges from Ms end-member to a composition closer to 
the Cel end-member;
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Fig. 10 - Binary and ter-
nary diagrams showing 
Chl and Ph compositions 
of the metapelites studied 
by Malasoma and Marro-
ni (2007) and Di Rosa et 
al. (2017b; 2019b; 2020). 
Each symbol in the dia-
grams represents the av-
erage value calculated 
on 15 spot analysis. Dia-
grams are related to the 
Chl (left column) and Phg 
(right column) analyses, 
respectively. The position 
of the DT (di-trioctahe-
dral) and TK (Tschermak) 
substitutions in the Al/
Si diagram are calculated 
by Trincal and Lanari 
(2016). Yellow triangles 
in the ternary diagrams 
are drawn following Vi-
dal and Parra (2000). 
Malasoma and Marroni 
(2007) did not assign Chl 
and Ph from the sample 
BV2 (Volparone Breccia 
Slice) to a specific gener-
ation. Taking into account 
the different techniques 
employed by Malasoma 
and Marroni (2007) com-
pared to those of Di Ro-
sa et al. (2017b; 2019b; 
2020), and thus assuming 
that the first generation 
has not been identified by 
Malasoma and Marroni 
(2007), we have chosen 
to insert the data related 
to Volparone Breccia 
Slice in the diagrams of 
the second generation 
because they show simi-
lar values to those of the 
other units.
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–	 third Chl-Ph generation (late S2SL foliation) - Chl show 
homogeneous composition in the two samples with Al 
ranging between 2.45 and 2.95 apfu and Si between 2.80 
and 2.95 apfu (Fig. 10, Tab. 2). The depletion in MgO + 
FeO leads the composition of the third generation of Chl 
close to the pure Sud. Ph of the third generation have Si 
between 3.05-3.30 apfu, whereas the K content is slightly 
lower than those of the older generations. Considering 
the oxide abundances of the third Ph generation (ca. 20% 
MgO + FeO, 60% Al2O3 and 20% K2O), the composition 
is intermediate between the three end-members. 
The P-T conditions estimated for the SL (see Table 2) 

suggests that during the D1SL phase, the Chl-Ph couples from 
both SL Corte slices are in equilibrium at similar P conditions 
of ca. 0.70-0.50 GPa but at different T conditions (220-245°C 
for IZU-Botro, South Corte and 265-310°C for IZU-Butti-
nacce, North Corte). During the D2SL phase the P-T condi-
tions range from 0.70 to 1.00 GPa and from 200-270°C in 
both slices. The P conditions registered by the third genera-
tion of Chl-Ph in the late D2SL phase are similar in the two 
areas (0.50-0.60 GPa), but are associated with different T, i.e. 
150-190°C for IZU-Botro, South Corte and 200-275°C for 
IZU-Buttinacce, North Corte (Table 2).

RECONSTRUCTION OF THE TECTONIC  
RELATIONSHIPS BETWEEN THE OCEANIC  

AND CONTINENTAL UNITS ALONG  
THE WESTERN EDGE OF ALPINE CORSICA

The relationships between the continental and oceanic 
units of Alpine Corsica are commonly described in literature 
as a simple thrusting of the SL and UU ensemble over the 
LU, with each unit characterized by an internal polyphase de-
formation acquired before the stacking (Durand-Delga, 1984; 
Gibbons and Horak, 1984; Bezert and Caby, 1988; Egal, 
1992; Daniel et al., 1996; Marroni and Pandolfi, 2003; Mala-
soma et al., 2006; Garfagnoli et al., 2009). The boundaries 
among the units are east-dipping shear zones, with top-to-the 
W sense of shear, except in areas where they have been partly 
obscured due to the reworking by the CCSZ. 

The more recent studies, that are the object of this review 
paper, have revealed a more complex setting, where the SL 
(and UU) not only overthrust on top of the LU, but they are 
also intricately imbricated with them. Object of this chapter is 
a description of the tectonic and map-scale relationships be-
tween the continental and oceanic units in the five study areas 
with reference to the deformation history described before.

North Balagne area
The western side of the North Balagne area is character-

ized by thrusting of the units stack westwards, onto the Herc-
ynian Corsica (Fig. 12). Particularly, the UU lie on top of an 
imbricate stack of slices, that include small, elongated bodies 
of UU themselves (referable to the Balagne Nappe and Bas-
Ostriconi Unit), and slices of LU that are imbricated with the 
Annunciata Unit (Cf. Palasca Unit after Nardi et al., 1978). 
The Annunciata Unit is a slice detached from the sedimentary 
cover of the Hercynian Corsica (Nardi et al., 1978; Durand-
Delga, 1984) and made of well-bedded, siliciclastic turbidites 
of middle Eocene age (Annunciata Formation; Durand-Del-
ga, 1984). The whole stack is folded in a large-scale, open, 
north-south trending synform (Marroni and Pandolfi, 2003). 
To the east this broad-scale structure is bounded by the CCSZ 
(Waters, 1990; Lacombe and Jolivet, 2005) that separates the 
North Balagne area from the Tenda Massif.

Fig. 11 - Examples of elemental maps acquired with EPMA (colors rep-
resent the intensities of a selected element: Si for CM29A and CMD50D, 
Mg for CM32C, CMD121B and CM22B) and P-T paths of samples from 
the five study areas and related formations (Volparone Breccia Slice, 
Castiglione-Popolasca Unit, Piedigriggio-Prato Unit, Ghisoni Unit, IZU-
Buttinacce and IZU-Botro; modified after Malasoma et al., 2006; Malasoma 
and Marroni, 2007 and Di Rosa et al., 2019b; 2020). The paths (colored 
arrows) were drawn considering the best fit between the Chl-Qz-wt (Vidal 
et al., 2006), Ph-Qz-wt (Dubacq et al., 2010) and Chl-Ph-Qz-wt (Vidal and 
Parra, 2000) methods. White boxes in the P-T diagram of North Balagne 
(sample BV2) indicate the stability fields calculated by Malasoma and 
Marroni (2007). Orange box in the P-T diagram of Ponte Leccia/Francardo 
(sample PC105) indicate the P-T range of equilibrium calculated for a meta-
aplitic dyke by Malasoma et al. (2006). Pink boxes represent the T range es-
timated for Croce d’Arbitro Unit (sample CM40) and Ghisoni Unit (sample 
CMD37) estimated for metagranitoids by Di Rosa et al., (2017a; 2019b). 
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Fig. 12 - Structural sketch of the North Balagne area and related cross section. 
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Ponte Leccia-Francardo area 
In this area (Fig. 13) the LU crop out as a north-south 

trending stack with Castiglione-Popolasca Unit at the bottom 
and Croce d’Arbitro and Piedigriggio-Prato units at the top 
of the pile. These units overthrust the Hercynian Corsica in 
the west, whereas to the east they are topped by two oceanic 
units, the HP Inzecca-Lento (SL) and the Serra Debbione-
Pineto Units (UU). A unique finding in this area is the oc-
currence of thin slices of metaserpentinites, derived from 
SL units, tectonically sandwiched in the Piedigriggio-Prato 
Unit, toward the top of the unit stack (Malasoma et al., 2006; 
2020). All the unit boundaries are represented by west-verg-
ing, east-dipping ductile shear zones, that are folded together 
by east-verging folds. These folds locally rotate these units up 
to the vertical or, as in Castirla and Castiglione areas, over-
turn them. Subsequently, the relationships among the differ-
ent units are modified by the brittle tectonics connected to the 
CCSZ. Along the Golo Valley, the relationships among LU 
and SL and the structures of the CCSZ are sealed by the late 
Burdigalian to Langhian marine and continental deposits of 
the Francardo Basin (Alessandri et al., 1977). 

North Corte area
North Corte area (Fig. 14) is occupied by a continental 

stack comprising Castiglione-Popolasca, Croce d’Arbitro 
and Piedigriggio-Prato units on top, that were first mapped 
and named here as “Ecailles de Corte” (Durand-Delga 1984). 
They are emplaced over the Hercynian Corsica to the west 
and, in turn, are overthrust by the SL to the east. Although 
the SL units are referable to the Inzecca-Lento Unit (IZU), as 
elsewhere in the western edge of Alpine Corsica, the peculiar-
ity of this area is the occurrence of intensely deformed slices 
of SL tectonically imbricated along the boundaries between 
the different LU (Di Rosa et al., 2017a; 2020); in the North 
Corte area, such slices are referred to as IZU-Buttinacce (Di 
Rosa et al., 2020). 

South Corte area
In the South Corte area (Fig. 15) the SL occurs at the top 

of the LU by a high angle-shear zone, largely reworked by 
the CCSZ, and are represented by the Bagliacone-Rivento-
sa Unit. The LU here comprise the southernmost portion of 
Castiglione-Popolasca Unit that overthusts to the west the 
Hercynian Corsica. The Castiglione-Popolasca Unit crops 
out as a series of thin slices with a steep or vertical attitude, 
probably as a consequence of the later deformation connected 
with CCSZ. Slices of the SL referable to the Inzecca-Lento 
Unit, and thus named IZU-Botro (Di Rosa et al., 2020), occur 
tectonically sandwiched between Castiglione-Popolasca Unit 
at the bottom and Bagliacone-Riventosa Unit on top.

Vezzani-Ghisoni area
In this area (Fig. 16) the LU, represented by Ghisoni 

Unit, are sandwiched between the Hercynian Corsica and the 
Inzecca-Lento Unit (SL) by high angle west-verging thrusts 
that are deformed by weak folds with low-angle axial plane 
and then are strongly overprinted by brittle deformation re-
lated to the CCSZ (Fig. 16b). 

Therefore, it is shown that locally, e.g., north of Corte and 
in the Ponte Leccia-Francardo area, high-grade metamorphic 
oceanic units such as Inzecca-Lento Unit are tectonically 
sliced within high-grade units of continental affinity. In the 
northernmost area, i.e. North Balagne area, the continental 
units of the LU are tectonically sandwiched between the 
low-grade oceanic units of the UU, in an imbricated stack 

that involves slices of the sedimentary cover of the Hercyn-
ian Corsica. The North Balagne area demonstrates that the 
coupling between the oceanic and continental units may oc-
cur at shallow structural levels and involves not only the LU, 
but also the UU and the sedimentary cover of the Hercynian 
Corsica. Overall, the different areas provide a picture of the 
coupling between the oceanic and continental units at differ-
ent structural levels. 

Moving from north to south along the western edge of 
Alpine Corsica, we can observe the coupling between the 
oceanic and continental units at different structural levels. 
For the deeper structural levels, an imbrication occurred 
where the oceanic rocks were sliced and juxtaposed with 
and within the continental units. Moreover, the field data 
compiled in this review from our field mapping and data 
from literature (Bezert and Caby, 1988; Egal and Caron, 
1988; Egal, 1992; Tribuzio and Giacomini, 2002; Molli and 
Tribuzio, 2004; Molli et al., 2006; Malasoma et al., 2006; 
Malasoma and Marroni, 2007; Di Rosa et al., 2017a; 2017b; 
2019b; 2019c) allow defining time constraints for this tec-
tonic slicing. There is general agreement that the coupling 
between the oceanic and continental units occurred dur-
ing the late stage of the D2LU and before the D3LU folding 
phase that deforms all the tectonic boundaries among the 
units from Alpine Corsica. This D3LU phase corresponds to 
the D3UU and the D4SL phases. In fact, slicing is constrained 
between the age of the youngermost deposits involved in 
the deformation, i.e. the late Eocene (Bartonian) Metasand-
stone Fm. found at the top of the LU succession (Bezert and 
Caby, 1988) and the onset of the sedimentation in the Fran-
cardo Basin (Ferrandini et al., 2003), whose base has been 
assigned to the Burdigalian (Alessandri et al., 1977). There-
fore, the tectonic slicing between oceanic and continental 
units can be bracketed between 37.8 Ma, i.e. the age of the 
top of the Metasandstone Fm. (Bezert and Caby, 1988), and 
20.4 Ma, i.e. the age of the base of the deposits of Francardo 
Basin (Alessandri et al., 1977). The whole deformation his-
tory of the LU, from the D1LU to the D3 LU phase, devel-
oped during this time span. For these reasons, Di Rosa et al. 
(2019c) have suggested that the late stage of the exhumation 
of the LU occurred during the early Miocene (~ 20-21 Ma), 
according to the data available for the Tenda Massif (Ros-
setti et al., 2015). 

DISCUSSION

The tectono-metamorphic history of the units  
along the western edge of the Alpine Corsica

As described in the previous sections, the five continental 
units belonging to the LU (i.e. Volparone Breccia Slice and 
Castiglione-Popolasca, Piedigriggio-Prato, Croce d’Arbitro 
and Ghisoni units) exposed in the studied areas record a 
comparable deformation history but different P-T path tra-
jectories. The multi-stepped P-T paths obtained in the Volp-
arone Breccia Slice and for Castiglione-Popolasca, Piedigrig-
gio-Prato and Ghisoni units using the mineral paragenesis  
Chl + Ph + Ab + K-Fsp + Qz, constrain only their exhumation 
trajectories up to shallower structural levels at the base of the 
Alpine Corsica wedge. 

For Castiglione-Popolasca, Piedigriggio-Prato and Ghi-
soni units, the local P-T equilibrium reached during the D1LU 
and D2LU phases is given by three generations of Chl-Ph. The 
ranges of values at which these Chl-Ph generations reach the 
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Fig. 13 - Structural sketch of the Ponte Leccia/Francardo area and related cross section. 
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equilibrium are different for each unit, suggesting that they 
followed independent paths of exhumation during the D1LU-
D2LU phases. Even if the partial re-equilibration of phyllosili-
cates during the polyphase deformation cannot be excluded 
(Lanari and Duesterhoeft, 2019), this was not observed in the 
studied samples.

Di Rosa et al. (2019b) discriminated isothermic and warm 
paths. Castiglione-Popolasca and Ghisoni units, character-
ized by the isothermic path, share the same structural posi-
tion at the base of the LU pile, lying directly above the (cold) 
Hercynian Corsica. In this perspective, their isothermic paths 
are interpreted as an indicator of a short stay at great depth 
followed by a quick exhumation (Di Rosa et al., 2019b). 
Piedigriggio-Prato Unit, on the contrary, shows the “warm” 
path with an increase of T between the P-peak (early D1LU) 

and T-peak (late D1LU) of ca. 200°C. This unit occupies the 
uppermost position of the tectonic pile in the western Alpine 
Corsica, and the heating documented between the P- and T-
peaks suggests that, while moving up to shallower structural 
levels the Piedigriggio-Prato unit experienced progressive 
warming, probably due to the relaxation of the geothermic 
field that heated up the system following the cold subduction. 
To register the heating, Piedigriggio-Prato Unit must have 
been stationed long enough at the depth estimated for the 
late D1LU, (Di Rosa et al., 2019b). Analogous P-T paths were 
documented in other three continental units exposed east of 
Ponte Leccia, in the Pedani area (i.e. Canavaggia, Pedani and 
Scoltola units; Di Rosa et al., 2019b; 2019c). 

Despite the differences between the isothermic and 
warmed paths, Castiglione-Popolasca, Piedigriggio-Prato 

Fig. 14 - Structural sketch of the North Corte area and related cross section.
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and Ghisoni Units started their exhumation during the late 
D11LU phase (Di Rosa et al., 2017b). Assuming an aver-
age crustal geobaric gradient of 30 MPa/km (Best, 2003), 
the maximum depth reached by Castiglione-Popolasca and 
Piedigriggio-Prato units are ~ 40 and ~ 35 km, respectively, 
whereas for Ghisoni unit it corresponds to ~ 25 km. The P-T 
estimates related to the early D1LU suggest a steady thermal 
regime of 5-6°C/km. Although this value is lower than those 
proposed for other continental subductions (e.g., Agard and 
Vitale Brovarone, 2013), it better fits with the Alpine Cor-
sica setting, in which the European continental margin has 
been subducted after underthrusting of old and cold oceanic 
lithosphere, below an upper plate made of continental crust 
without arc-related magmatism (Marroni et al., 2017 and ref-
erence therein). 

Study of the thermo-baric conditions for the Volparone 
Breccia Slice shows that the P- peak occurred in correspon-
dence with the maximum temperature recorded by the unit 
(T-peak) at 0.60 GPa and 325°C during the D1LU phase 
(Malasoma and Marroni, 2007). The equilibrium of Chl-Ph 
couples grew along the S2LU foliation instead, indicate P-T 
conditions of 0.35 GPa and 315°C. 

Even if these data are coherent with those obtained for the 
D2LU event in the Castiglione-Popolasca, Piedigriggio-Prato 
and Ghisoni units, the interpretation of the P-T estimates 
recorded during the D1LU phase of Volparone Breccia Slice 
deserves further discussions. In the Volparone Breccia Slice, 
the P-T estimates related to the D1LU phase (sample BV2) 
overlap those obtained in sample CM29A collected in the 
Castiglione–Popolasca Unit (Ponte Leccia/Francardo area) 
for the late D1LU phase (0.65-0.50 GPa, 320-345°C). Con-
sidering this correspondence and the fact that Malasoma and 
Marroni (2007) do not have EPMA elemental maps standard-
ized with the spot analysis (e.g., see Di Rosa et al., 2017b; 
2019b; 2020), the presence in sample BV2 (Volparone Brec-
cia Slice) of an older generation of Chl-Ph pair (i.e. grown 
during the early D1LU) cannot be excluded. If present, it prob-
ably crystallized during the P-peak at higher pressure (and 
thus compatible with a burial > 20 km) and lower tempera-
ture conditions respect to those estimated by Malasoma and 
Marroni (2007) for their D1LU phase. Consequently, the hy-
pothetic older generation of Chl-Ph pair could be interpreted 
as representative of the late D1LU phase. This scenario is cor-
roborated by mineral-chemistry investigations performed on 
other samples of the Volparone Breccia Slice by Malasoma 
and Marroni (2007), that show the presence of Si-richer phen-
gites located on the S1LU foliation implying pressure higher 
than ~ 0.65 GPa. The occurrence of HP-LT equilibrium in the 
sample BV2 implies, as in the other studied LU, the onset of 
the exhumation already during the D1LU phase. 

Unlike the other LU, the P-T conditions of Croce 
d’Arbitro Unit were constrained through the meta-aplitic 
dykes cropping out in the area of Ponte Leccia/Francardo. 
Thermo-baric investigations on the meta-aplitic dykes con-
strained the P-T conditions occurred during the D1LU at 0.80-
0.40 GPa and 300-370°C (Malasoma et al., 2006). Micro-
structures of quartz and feldspar grown along the S1LU /S2LU 
composite mylonitic foliation in the metagranitoids indicate 
deformation temperatures of ca. 300-400°C (Di Rosa et al., 
2017a). These estimates fit well with the data obtained for the 
D1LU phase in Castiglione-Popolasca and Piedigriggio-Prato 
units. Assuming “normal” strain rate and hydrolytic weak-
ening, deformation and “metamorphic” temperature broadly 
coincide (Law, 2014). Consequently, since the transposition 
of the S1LU foliation by the S2LU foliation, deformation tem-
peratures obtained from metagranitoids could be attributed to 
the T-peak reached during the late D1LU phase. 

An apparent inconsistency exists comparing the meta-
morphic and the deformation temperatures obtained for the 
Ghisoni Unit: thermobaric estimates for the late D1LU indicate 
a temperature of 260°C, whereas microstructures of Qtz and 
Feld indicates deformation temperatures of 300-400°C (Di 
Rosa et al., 2019b). This difference is reduced considering 
that the quantitative method used to estimate the tempera-
ture introduces and error of ±30°C (Vidal and Parra, 2000). 
In addition, since the metagranitoids are affected by several 
systems of syn-deformational veins, the deformation tem-
perature can be overestimated due to the higher hydrolytic 
weakening (Law, 2014). The T peak may be thus moved from 
~ 260°C to ~ 290-300°C. 

Fig. 15 - Structural sketch of the South Corte area and related cross section.
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Regarding the metamorphism of the SL exposed in the 
western margin of Alpine Corsica, the only available data in 
the western side of the Alpine Corsica are those obtained from 
two samples of calcschists collected in the SL slices in the ar-
eas North (IZU-Buttinacce) and South (IZU-Botro) of Corte 
(Di Rosa et al., 2020). The two generations of Chl-Ph grown 
along the S2SL foliation depict the retrograde path of the slices 
and constrain the P- and T-peaks conditions (Tab. 3). The P 
and T differences obtained for the two samples suggest that 
these slices followed different exhumation paths. Consider-
ing a subduction gradient of 6-11°C/km, the maximum depth 
reached by the SL Corte slices is ~ 12 km, compatible with 
those estimated for the SL in the Western Alps (Agard et al., 
2001; Plunder et al., 2012).

Additional information on the P-T peak conditions 
reached by the SL have been estimated by Levi et al. (2007) 
in the Lento Unit, exposed east of Ponte Leccia. The P-peak 
estimates obtained by Levi et al. (2007) (P = 0.93-0.70 GPa) 

partly overlap those of the SL Corte slices (IZU-Buttinacce: 
0.85-0.70 GPa; IZU-Botro: 1.00-0.85 GPa) of Corte obtained 
by Di Rosa et al. (2020). The excess in temperatures of more 
than 100°C in the Lento Unit respect to the SL Corte slices 
(240-275°C: IZU-Buttinacce and 200-250°C: IZU-Botro; by 
Di Rosa et al., 2020) can be explained by considering the dif-
ferent structural position: while the SL Corte slices are close 
to the “cold” Hercynian Corsica, the Lento Unit is located far 
to the east at upper structural levels.

As a whole, P-T data related to LU and SL suggest that 
the units followed different exhumation trajectories until their 
coupling, which likely occurred at the end of the D2LU/D3SL 
(Di Rosa et al., 2020). This timing is constrained by the fold-
ing of the entire nappe pile that occurred during the D3LU/D4SL 
phase. A similar scenario has been described by Di Rosa et al., 
2019c) in the Cima Pedani area, where the Lento Unit (SL) is 
staked above three continental units (LU) and the entire pile is 
subsequently folded during the D3LU/D4SL ductile event. 

Fig. 16 - Structural sketch of the Vezzani-
Ghisoni area and related cross section.
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Similarly, the coupling between the LU and UU occurred 
during the late stage of the D2LU. As clearly observed in the 
North Balagne area by Malasoma and Marroni (2007), the 
coupling is achieved through N-S trending top-to-the W shear 
zones that produced the delamination and the thinning of the 
LU into slices whose thickness does not exceed a few tens 
of meters (Rossi et al., 2001; Marroni and Pandolfi, 2003; 
Pandolfi et al., 2016). The depth of the coupling cannot be de-
termined, but it is achieved at very shallow structural levels, 
as suggested by the features of the D2UU phase. 

The thermo-baric and structural data collected in the LU, 
UU and SL indicate that the LU were exhumed at the base 
of an orogenic wedge represented by the previously accreted 
stack of SL and UU at its top. The LU started the exhuma-
tion path during the D1LU, and only at the end of the D2LU (i.e. 
at depth of 10-15 km) they were coupled with the SL and 
UU. Subsequently, the entire stack (LU, SL and UU) was de-
formed and exhumed as a single body during the D3LU/D4SL/
D3UU phase up to a complete exposure at the surface in the 
Burdigalian (i.e. the age of the oldest deposits of the Fran-
cardo Basin). 

The relationships between the oceanic and continental 
units as witnesses of a “migrating” plate interface
In the sections above, we described the western boundary 

of the Alpine Corsica as the location where the oceanic and 
continental units coupled at different structural levels during 
their exhumation paths along the plate interface, i.e. at the 
base of the orogenic wedge. In the studied areas, the cou-
pling occurred before the last ductile event (D3LU/D4SL/D3UU 
phases) that deformed the tectonic contacts between the dif-
ferent units. 

Regardless the depth at which the coupling occurs, it is 
worthy to note that the tectonic coupling involves rock vol-
umes that experienced independent burial/exhumation pro-
cesses at different times and P-T conditions. Since the west-
dipping subduction first involved the oceanic crust of the 
Ligure-Piemontese oceanic basin, and then the thinned Euro-
pean continental margin, a progressively younger set of ages 
of deformation and metamorphism moving from the oceanic, 
ocean/continent transition to continental-affinity units would 
be expected (e.g., Strzerzynski et al., 2012). 

The SL, representing the oceanic crust involved in the 
subduction since Late Cretaceous, were deformed and meta-
morphosed under blueschist/eclogite facies conditions during 
their transfer to the Alpine accretionary wedge, and to  the 
Alpine Corsica orogenic wedge (i.e. D1SL-D3SL phases). The 
SL stationed at the base of the orogenic wedge until their cou-
pling with the LU and final exhumation up to the surface. 

The UU were derived by the Ligure-Piemontese oceanic 
lithosphere but they experienced involvement in the subduc-
tion at shallow structural level, probably during the Paleo-
cene (Marroni and Pandolfi, 2003; Pandolfi et al., 2016). In 
this framework, the UU experienced underplating at a depth 
of 10-12 km (D1UU phase) followed by a progressive exhuma-
tion (D2UU and D3UU phases). During exhumation, coupling 
with the LU occurred at the end of the D2UU phase and before 
the D3UU phase.

The LU were involved in the continental subduction since 
the late Eocene, as suggested by the presence of Tertiary de-
posits coherently deformed and metamorphosed during sub-
duction (Di Rosa et al., 2020 and reference therein). The LU 
registered the peak metamorphism under blueschist facies 
conditions (i.e. early D1LU phase) and then were gradually 

exhumed following different P-T paths and at different rates 
during the D2LU phase. 

Recent studies provided a record of the tectono-metamor-
phic evolution of continental and oceanic units in order to un-
derstand the mechanisms of slicing of oceanic units at the base 
of the orogenic wedge after their accretion, and their coupling 
with the continental units during their rising up along the plate 
interface (Agard et al., 2009; Agard and Vitale Brovarone, 
2013; Angiboust et al., 2012; Brun and Faccenna, 2008; Di 
Rosa et al., 2019c; Lapen et al., 2007; Plunder et al., 2012; 
2015). We have shown here that the western edge of the Al-
pine Corsica shows a more complex scenario, where slices of 
SL are found not only at the top of the LU, but also interposed 
between them as observed North and South of Corte (Figs. 14 
and 15). The juxtaposition of LU with SL and UU, developed 
along the plate interface after the accretion of the LU to the 
orogenic wedge represented by the SL and UU stack (Di Rosa 
et al, 2017b; 2019c; Malasoma and Marroni, 2007; Molli et 
al., 2006). Moreover, the SL slices between the LU testify that 
the LU during their exhumation were able to rip off slices of 
the orogenic wedge (i.e. SL) and to tectonically incorporate 
them (Di Rosa et al., 2020). This mechanism can be described 
as a basal tectonic erosion similar which was suggested to ex-
plain the dragging and translation of pieces of orogenic wedge 
(von Huene and Scholl, 1991; Clift and Vannucchi, 2004; Sal-
larés and Ranero, 2005; Agard et al., 2018). Di Rosa et al. 
(2020) proposed such a model through which the re-activation 
of weak rheological horizon within the orogenic wedge as 
shear zones would allow the mass dragging along the base 
of the wedge and their rising up between the plate interface 
and the wedge base. The (re)moving of thin slices of oceanic 
material (in this case the SL) was probably facilitated by the 
buoyancy-driven exhumation of large volume of continental 
units (here represented by the LU) up to the surface (Di Rosa 
et al., 2020) as proposed for other continental subduction set-
tings (Angiboust et al., 2009; Plunder et al., 2012; 2015). 

The geodynamic setting of the Lower Units -  
Schistes Lustrés Complex- Upper Units coupling

In Alpine Corsica, the subduction-related tectono-meta-
morphic phases have been documented in the LU, SL and 
UU. All these tectono-metamorphic phases are achieved dur-
ing a geodynamic history that started in the Late Cretaceous 
by an east-dipping subduction of the oceanic crust of the 
Ligure-Piemontese oceanic basin (i.e. the SL and UU) below 
the Adria continental margin, as depicted in most geodynam-
ic reconstructions (Mattauer and Proust, 1976; Warburton, 
1986; Schmid et al., 1996; Malavieille et al., 1998; Molli et 
al., 2006; Handy et al., 2010; Malusà et al., 2015; Marroni et 
al., 2017; Di Rosa et al., 2020). Convergence resulted in the 
progressive involvement of the thinned European continental 
margin (i.e. the LU) in the subduction zone and then in the 
collision between the European continental margin and the 
Alpine wedge-Adria microplate system. 

According to this geodynamic model, the SL registered a 
HP-LT metamorphic imprint ranging in age from Late Creta-
ceous (Lahondère and Guerrot, 1997; Maluski, 1977; Brunet 
et al., 2000) to late Eocene (Brunet et al., 2000; Martin et al., 
2011; Vitale Brovarone and Herwartz, 2013). Regarding the 
LU, the data on the HP-LT metamorphism are available only 
for the Tenda Massif where the ages span from early to late 
Eocene (Brunet et al., 2000; Maggi et al., 2012). Similar ages 
were also obtained for the most external Alpine shear zones 
affecting the Variscan basement (Di Vincenzo et al., 2016). 
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No data are available for the LU located along the western 
edge of the Alpine Corsica. However, the occurrence of  
Nummulites sp. (middle to late Eocene, Bezert and Caby, 
1988) in the youngest lithotypes of the LU (i.e. Metabrec-
cia and Metasandstone Fms.) indicate that their subduction 
started at least in the late Eocene (Di Rosa et al., 2020 and 
reference therein). In the UU, the deformation history is con-
strained only by the age of the youngest deposits involved 
in the deformation (i.e. Late Cretaceous age of the Narbinco 
Flysch; Marino et al., 1995). 

After their involvement into the subduction zone, the SL, 
LU and UU underwent exhumation up to their exposure at 
the surface in the early Miocene, when the older deposits of 
the Francardo Basin unconformably seal the structure of the 
SL and LU in the Ponte Leccia - Francardo area (Ferrandini 
et al., 2003; Alessandri et al., 1977; Malasoma et al., 2020). 

Concerning the LU, the available data indicate a progres-
sive involvement of the continental crust from early Eocene 
for the Tenda Massif and from late Eocene for the metamor-
phic continental units located at the western edge of Alpine 
Corsica (Egal, 1992; Malavieille et al., 1998; Molli et al., 
2006; Malasoma et al., 2006; Di Rosa et al., 2017a: 2017b; 
2019b; 2019c). Burial and exhumation of the  continental 
crust units was followed by exposure at the surface in the 
early Miocene. 

In the time span between late Eocene and early Miocene, 
the LU located along the western edge of the Alpine Corsica 
registered a HP-LT event (early D1LU phase) achieved during 
their burial at deep structural level (~ 40 km for Castiglione-
Popolasca Unit, ~ 35 km for Piedigriggio-Prato Unit, ~ 25 
km for Ghisoni Unit and ~ 20 km for Volparone Breccia 
Slice). The path followed by each unit started from the late 
D1LU phase up to the end of the D2LU phase, when all the units 
reached a depth of ~ 10 km and were coupled with the SL and 
the UU. The final stage of the exhumation (D3LU/D4SL/D3UU 
phases) affected the newly formed tectonic stack as result of 
vertical shortening.

From late Eocene to early Miocene, the southeastward 
retreat of the W-dipping slab produced a regional shift from 
syn-orogenic to post-orogenic stage (e.g., Doglioni, 1991; 
Gueguen et al., 1998; Jolivet et al., 1998, 2015; Speranza et 
al., 2002; Faccenna et al., 2004).  The shift most probably oc-
curred in the uppermost early Oligocene, at the transition to 
the late Oligocene (Faccenna et al., 2002; Jolivet et al., 2015; 
Beaudoin et al., 2017). 

Since the absolute ages of the D1LU and D2LU are lacking, 
the LU exhumation-related deformations can be ascribed ei-
ther to the syn-orogenic stage or to the post-orogenic one. As 
described in several papers (Daniel et al., 1996; Gueydan et 
al., 2003; Maggi et al., 2012; Di Rosa et al., 2019b), the late 
D1LU and D2LU probably occurred during the syn-orogenic ex-
humation. Coherent with these reconstructions, Di Rosa et al. 
(2020) have proposed a correlation between the D2 phase in 
the Tenda Massif dated by Rossetti et al. (2015) at ~27-32 Ma 
with the last stage of D2LU phase, during which the coupling 
between the LU, SL and UU occurred. 

The last ductile event (i.e. the D3LU) can be thus related 
to the post-orogenic collapse of the wedge. This was due, in 
turn, to the extensional regime responsible of the opening of 
the Ligurian-Provençal back-arc basin that progressively af-
fect the whole Corsica Island (Chamot-Rooke et al., 1999; 
Faccenna et al., 2008). Such interpretation is supported by 
the fission track ages available for the western edge of the 
Alpine Corsica that show a rejuvenation trend from west to 
east along the Alpine Corsica (Danišik et al., 2007). 

Finally, it is possible to assume a scenario where the ex-
humation history of the LU occurred at different geodynamic 
setting. Following this reconstruction, the late D1LU and D2LU 
occurred during the syn-orogenic exhumation (late Eocene-
early Oligocene) whereas the D3LU can be associated with 
the extensional event related to the post-orogenic collapse. 
As a consequence, the coupling between LU, SL and UU 
occurred at the transition between these two different geo-
dynamic regimes. 

CONCLUSIONS

The review of the geological background (i.e. the strati-
graphic features, deformation history, metamorphic P-T path 
and tectonic setting) performed for the five selected areas of 
Corsica Island has provided new insights on the relationships 
between the continental and oceanic units cropping out along 
the western edge of the Alpine Corsica (Fig. 17). The inves-
tigated areas are, from the north to the south: North Balagne, 
Ponte Leccia-Francardo, North of Corte, South of Corte and 
Vezzani-Ghisoni. 

The collected data indicate that:
1)	 the continental units (i.e. LU) represent fragments of the 

thinned European continental margin whereas the oceanic 
units (i.e. SL and UU) represent remnants of the Ligure-
Piemontese oceanic basin and its transition to the conti-
nental domain;

2)	 the SL and UU are found not only at the top of the LU, as 
stated in the majority of the available literature, but also 
as imbricated slices within the LU (Fig. 17). In particular, 
slices of UU are associated with LU in the North Balagne 
area and with SL in the Ponte Leccia-Francardo and North 
of Corte areas. In the South of Corte and Vezzani-Ghisoni 
areas, the SL occurs only at the top of the LU;

3)	 the LU registered a polyphase tectono-metamorphic his-
tory from D1LU to D3LU phase. They were buried at 20-40 
km of depth (HP-LT event; early D1LU phase) and then 
exhumed following different trajectories during the late 
D1LU phase up to the end of the D2LU phase. After the D2LU 
phase, the exhumation of the LU is accommodated by the 
D3LU up to their exposure at the surface;

4)	 the LU, SL and UU are coupled at about 10-15 km of depth 
through N-S striking, top-to-the W shear zones developed 
during the late stage of the D2LU/D3SL/D2UU phases. The 
top-to-the W shear zones are in turn deformed during the 
last event of exhumation (D3LU/D4SL/D3UU phases); 

5)	 before their coupling, the SL, UU and LU recorded in-
dependent tectono-metamorphic histories achieved at 
different times during the convergence-related processes 
responsible for the closure of the Ligure-Piemontese oce-
anic basin. This closure started in the Late Cretaceous 
by an E-dipping subduction of the oceanic crust of the 
Ligure-Piemontese oceanic basin. The subduction contin-
ued until late Paleocene with the progressive involvement 
of the thinned European continental margin. After their 
involvement in the subduction zone, the SL, LU and UU 
underwent to a progressive exhumation up to their expo-
sure at the surface in the early Miocene (i.e. the age of the 
deposits of the Francardo Basin that unconformably seal 
the structure of the SL and LU in the Ponte Leccia - Fran-
cardo area); 

6)	 the LU exhumation occurred during the shift of geody-
namic regime of the Alpine-Apennine system. In this 
hypothesis, the late D1LU and D2LU occurred during the 
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syn-orogenic exhumation (late Eocene-early Oligocene), 
whereas the D3LU can be associated with the extensional 
tectonics started in the late Oligocene, as the result of the 
post-orogenic collapse. Thus, the coupling between the 
LU, SL and UU occurred at the switch between these two 
different geodynamic regimes. This hypothesis, proposed 
for the LU exposed in the western edge of the Alpine Cor-
sica, does not exclude the possibility that the coupling be-
tween continental and oceanic rocks may occurred earlier, 
at different depths and different times;

7)	 the data presented in this paper documented the complex-
ity of the tectono-metamorphic processes occurring in 
a convergent margin during the transition from oceanic 
subduction to continental collision. The full picture of 
such tectono-metamorphic events can be only achieved 
using a multidisciplinary approach performed from map- 
to micro-scale.
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autochtone à la bordure ouest de la Nappe de Balagne (Corse). 
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