UNIVERSITA
DEGLI STUDI

FIRENZE

FLORE
Repository istituzionale dell'Universita degli Studi
di Firenze

Alpine metamorphic and tectonic evolution of the Inzecca-Ghisoni
area (Southern Alpine Corsica, France)

Questa ¢ la Versione finale referata (Post print/Accepted manuscript) della seguente pubblicazione:

Original Citation:

Alpine metamorphic and tectonic evolution of the Inzecca-Ghisoni area (Southern Alpine Corsica, France) /
F. GARFAGNOLI; F. MENNA; E. PANDELI; G. PRINCIPI. - In: GEOLOGICAL JOURNAL. - ISSN 0072-1050. -
STAMPA. - 44:(2009), pp. 1-20. [10.1002\GJ.1141]

Availability:
The webpage https://hdl.handle.net/2158/369135 of the repository was last updated on

Published version:
DOI: 10.1002\GJ.1141

Terms of use:
Open Access

La pubblicazione & resa disponibile sotto le norme e i termini della licenza di deposito, secondo quanto
stabilito dalla Policy per I'accesso aperto dell'Universita degli Studi di Firenze
(https://www.sba.unifi.it/upload/policy-0a-2016-1.pdf)

Publisher copyright claim:

La data sopra indicata si riferisce all'ultimo aggiornamento della scheda del Repository FlIoRe - The above-
mentioned date refers to the last update of the record in the Institutional Repository FIoRe

(Article begins on next page)

02 May 2026


https://hdl.handle.net/2158/369135

GEOLOGICAL JOURNAL

Geol. J. 44: 191-210 (2009)

Published online 8 January 2009 in Wiley InterScience
(www.interscience.wiley.com) DOI: 10.1002/gj.1141

Alpine metamorphic and tectonic evolution of the Inzecca-Ghisoni
area (southern Alpine Corsica, France)

FRANCESCA GARFAGNOLI"*, FRANCESCO MENNA',
ENRICO PANDELI"? and GIANFRANCO PRINCIPI?

"Department of Earth Sciences, University of Florence, Via G. La Pira, 4, 50121 Florence, Italy
2CNR-IGG, Section of Florence, Via G. La Pira, 4, 50121 Florence, Italy

In the Inzecca-Ghisoni area (southern Alpine Corsica), a complex assemblage of vertically juxtaposed tectonic units, affected by
Alpine deformations and metamorphism, crops out. Among them, there are some tectonic units (Parautochthonous Units, i. e.
parautochtone of previous studies), that represent fragments of the continental Corse basement (Palacozoic granitoids and
associated volcanic and metamorphic pre-Carboniferous rocks) and of its Mesozoic to Tertiary sedimentary cover, that are
tectonically sliced between the allochthonous Ligurian-Piedmontese Units (Schistes Lustrés) and the autochthonous basement
(Variscan Corsica). The reconstructed polyphase deformation and metamorphic evolution of such units and the finding of high-
pressure/low-temperature mineral assemblages in the continental-derived tectonic slices, points to the involvement of the south-
eastern border of the European basement of Corsica in the tectonic processes linked to the Alpine subduction. Copyright © 2009
John Wiley & Sons, Ltd.
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1. INTRODUCTION

Many recent works carried out on the Alpine Corsica pointed out that Tertiary deformations associated to high-
pressure/low-temperature (HP/LT) metamorphism occurred not only in the oceanic metamorphic units, that is
Schistes Lustrés, as it has long been known (Lahondere and Guerrot 1997; Brunet et al. 2000 and references
therein), but also in the tectonic slices derived from the continental margin of the European Plate (Amaudric du
Chaffaut et al. 1976; Amaudric du Chaffaut and Saliot 1979; Bezert and Caby 1988, 1989; Tribuzio and Giacomini
2002; Molli and Tribuzio 2004; Malasoma et al. 2006; Molli et al. 2006).

In this paper we show the results of a geological study performed in the southernmost sector of the boundary
between Alpine Corsica and Variscan Corsica (Figure 1). Through a new 1:10000 scale geological mapping
(Figure 2), structural analyses at the meso- and micro-scale, and petrographical and mineral chemistry analyses, we
provide new data that point out the occurrence of Alpine polyphase deformation and HP/LT metamorphism in
the parautochthonous continental-derived units, stacked between the Schistes Lustrés of Alpine Corsica and
the autochthonous basement. These data support the hypothesis of the involvement of the European margin
(i.e. Corsica margin) in the subduction-related tectonics during the Alpine Orogeny. The deformation and
metamorphic evolution of the studied area is also outlined.

* Correspondence to: F. Garfagnoli, Department of Earth Sciences, University of Florence, Via La Pira, 4, 50121 Florence, Italy.
E-mail: francesca.garfagnoli@geo.unifi.it
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Figure 1. Geological sketch map of Corsica with location of the studied area in the box (redrawn after Durand-Delga 1984 and Zarki-Jakni et al.
2004).

2. GEOLOGICAL BACKGROUND

The island of Corsica is formed of two different geological domains (Figure 1): (a) Variscan Corsica, which
represents the western two-thirds of the island and is made up of Carboniferous to Permian granitoids with
associated volcanic and Lower Palaeozoic metamorphic country rocks (Menot and Orsini 1990; Cocherie et al.
2005; Elter and Pandeli 2005) and remnants of a Late-Palaeozoic—Late Eocene sedimentary cover (Durand-Delga
1984); (b) Alpine Corsica, which constitutes the remaining north-eastern part of the island and it is constituted by a
complex tectonic pile including both metamorphic oceanic- (Schistes Lustrés) and continental-derived (e.g. Serra
di Pigno/Farinole, Centuri) thrust sheets (Durand-Delga 1978, 1984). Non-metamorphic or very low grade, mainly
ophiolitic units (Nappes Supérieures, e.g. the Ligurian Units of the Balagne, Macinaggio, Rio Magno Unit and
Pineto Unit) also occur at the top of the tectonic stack (Marroni and Pandolfi 2003). The Schistes Lustrés are
underlain by continental-derived tectonic units such as the Tenda Massif, the Corte slices, the Santa Lucia Unit and

Copyright © 2009 John Wiley & Sons, Ltd. Geol. J. 44: 191-210 (2009)
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Figure 2. Geological schematic map of the studied area based on the 1:10 000 scale geological survey by the authors.
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the Caporalino-Pedani Unit (Durand-Delga 1984 and references therein), that are considered to be Alpine tectonic
slices of the European margin (Parautochthonous Units, i. e. parautochtone in Amaudric du Chaffaut e al.
1985a,b), including parts of the crystalline Palaeozoic basement and of its Late Carboniferous-Mesozoic to Middle
Eocene sedimentary covers; they are characterized by an Alpine polyphase deformation and evolution, associated
to metamorphism, ranging from HP/LT metamorphism, in the low-grade to epidote-blueschist facies, to greenschist
facies conditions (Amaudric du Chaffaut et al. 1976; Amaudric du Chaffaut and Saliot 1979; Gibbons and Horak
1984; Bezert and Caby 1988; Molli and Tribuzio 2004; Malasoma et al. 2006).

The oceanic units derived from the Ligurian-Piedmontese domain (the Schistes Lustrés and the non-metamorphic
Ligurian Units), developed between the European continent and Adria microplate, through Triassic rifting and
Jurassic spreading phases (Bortolotti er al. 2001). During the Alpine Orogeny, these units experienced oceanic
subduction, with the development of an accretionary wedge, and Late Cretaceous to Eocene HP/LT metamorphism,
ranging from low-grade to blueschist facies up to eclogite facies (Maluski 1977; Mattauer et al. 1977; Harris 1985;
Caron and Péquignot, 1986; Warburton 1986; Lahondere 1988; Egal 1992; Caron 1994; Lahondére and Guerrot
1997; Jolivet et al. 1998; Malavieille et al. 1998; Brunet et al. 2000). According to Malavieille et al. (1998), the
following continent-continent (Europe versus Adria) collision determined the involvement of European continental
slices in the subduction zone, as suggested by the HP/LT metamorphic imprint, recognized in the Parautochthonous
Units. In particular: ‘epidote-blueschist facies’ (assemblage: riebeckite+-celadonite-rich phengite+epidote-+quartz)
metamorphism (Tribuzio and Giacomini 2002; Molli and Tribuzio 2004; Molli et al. 2006) or ‘low-blueschist facies’
(assemblage: riebeckite+celadonite-rich phengite+quartz+albite+epidote) metamorphism (Malasoma et al. 2006
and references therein) were found in the parautochthonous rocks of the Tenda Massif and of more external areas
(e.g. Popolasca-Francardo), respectively. The Alpine Corsica units were later exhumed during their westwards
thrusting onto the Variscan Corsica (Durand-Delga 1978; Mattauer et al. 1981) or through low-angle ductile and
brittle normal faulting according to the ‘core complex’ extensional model (Jolivet et al. 1990, 1991; Daniel et al.
1996).

During this stage, the HP/LT rocks where metamorphosed under decreasing pressure conditions reaching the
greenschist facies (Daniel et al. 1996; Brunet et al. 2000 and references therein).

The previously thickened orogenic wedge collapsed during the Oligocene to Early Miocene time interval,
because of the onset of large-scale extension (Brunet ef al. 2000 and references therein).

During Early-Middle Miocene times, the opening of the Liguro-Provencal and Tyrrhenian basins isolated Alpine
Corsica from the surrounding collisional belts (Faccenna et al. 1997; Jolivet et al. 1998; Speranza et al. 2002) and
marine sediments deposited in the coeval St. Florent, Francardo and Aleria basins, sealing the tectonic contacts
between the stacked units (Dallan and Puccinelli 1995; Ferrandini et al. 1998; Fellin et al. 2005 and references
therein). Since Tortonian times, strike-slip or normal faulting and large-scale folding (e.g. the N-S-trending
Castigniccia-Cape Corse mega-antiform) finally deformed both the tectonic stack and the overlying Miocene
sedimentary basins (Faure and Malavieille 1981; Amaudric du Chaffaut 1982; Durand-Delga 1978, 1984; Fellin
et al. 2005; Cavazza et al. 2007).

3. GEOLOGY OF THE INZECCA-GHISONI AREA

3.1. Geological setting

The study area is located at the southern tip of the Alpine Corsica, between the Inzecca Massif to the east and the
village of Ghisoni to the west (Figure 1), along the course of the Fium’Orbo River, which cuts through almost
orthogonally the tectonic contacts between the Schistes Lustrés, the Parautochthonous Units and the
Autochthonous Units (i.e. the contact between Alpine and Variscan Corsica).

The tectonic pile shows an overall vertical attitude and a N-S-trending strike. The following stratigraphic
partitions have been distinguished within each of the tectonic units (from the base of the pile) (Figure 2).

Copyright © 2009 John Wiley & Sons, Ltd. Geol. J. 44: 191-210 (2009)
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3.1.1. Autochthonous Variscan basement

It is made up of a biotite and amphibole-bearing medium- to coarse-grained leucomonzogranite of about 305 Ma
(Durand-Delga 1978; Amaudric du Chaffaut ez al. 1985a,b; ‘G2 calc-alkaline intrusives’ in Paquette ez al. 2003 and
references therein).

3.1.2.  Parautochthonous units

They correspond to a complex assemblage of subvertical N-S-trending thrust sheets of metamorphic mostly
mylonitic terrains, derived from the Variscan basement and its Permian to Cretaceous-Eocene cover. They include:
Variscan two-mica, garnet-bearing micaschists (Netelbeek 1951, ‘roches brunes’ in Termier and Maury 1928);
sheared Carboniferous-Permian leucomonzogranite and diorite, acidic metavolcanics and metavolcanoclastites
(mostly rhyolitic in composition) of likely Permian age; metaconglomerates with rhyolite and granite clasts of
likely post-Berriasian age (Netelbeek 1951) and hosting a mixed sulphide ore body (Aicard et al. 1962 in Durand-
Delga 1978).

3.1.3.  Schistes Lustrés

These oceanic metamorphic rocks belong to the Schistes Lustrés Complex (Durand-Delga 1978, 1984) and, in
particular, to the Inzecca Series (Amaudric du Chaffaut et al. 1972; Caron et al. 1979) or to the Inzecca Unit (Padoa
1999 and references therein). This almost complete oceanic succession, comprising both metaophiolites and their
metasedimentary cover and spanning in age from Late Jurassic to Late Cretaceous (by correlation with the
successions of the Northern Apennines and Western Alps, according to Amaudric du Chaffaut e al. 1972) includes,
from bottom to top: serpentinized peridotites, ophicalcites and ophiolitic sandstones, pillow and massive basalts
and pillow breccias, cherts and the Erbajolo Formation (phyllites with metacalcarenite and marble intercalations of
likely Early Cretaceous age: Amaudric du Chaffaut e al. 1972).

3.2. Structural and petrological data

The data obtained from the meso-, micro-structural and petrographical studies are summarized in this paragraph, as
well as the results of the chemical analyses performed on amphibole, lawsonite and white mica. Chemical data were
obtained using a JEOL-FXA-8600 electron microprobe (Istituto di Geoscienze e Georisorse, CNR, Firenze, Italy),
equipped with four wavelength-dispersive spectrometers and operating under the following conditions: 15kV
acceleration voltage, 15 s counting time, 10 nA excitation current, beam spots between 1 and 10 pm in diameter (the
largest spots were used on alkali-rich minerals, to avoid Na-K volatilization); the correction program by Bence and
Albee (1968) was used. Additional analyses were performed using a WDS ARL-SEMQ electron microprobe
(Dipartimento di Scienze della Terra, Universita degli Studi di Modena e Reggio Emilia, Modena, Italy), equipped
with four spectrometers and working under the following conditions: 15kV acceleration potential, 10 nA beam
current, 10 s counting time for each element plus 5 s for the background and beam spot diameters between 9 wm and
15 pm (the largest spots were used on alkali-rich minerals, to avoid Na-K volatilization). Data were acquired and
elaborated using PROBE software by J. Donovan (Donovan et al. 1993). The results and re-calculations are shown
in Tables 1 and 2 and in Figure 3 (a, b) and 5. In the diagrams (Figure 3a, b and 5) the literature data on the
composition of amphiboles and phengites are also plotted for comparison.

The general structural framework of the Inzecca area, that is common to all the stacked units, is dominated by a
N-S-trending, subvertical and very pervasive foliation, deformed by subsequent open to gentle folds, characterized
by horizontal axial planes. Also, the tectonic contact between the Schistes Lustrés and the Parautochthonous Units
displays a sub-vertical attitude and a weak later folding. In particular, the following polyphase structural and
metamorphic framework can be recognized (Figure 4).

3.2.1.  Schistes Lustrés
In these units, three deformative events (D1, D2 and D3), associated to three generations of folds and foliations
(Figure 5), and a D4 brittle event have been recognized. The most evident structural feature in the field is the

Copyright © 2009 John Wiley & Sons, Ltd. Geol. J. 44: 191-210 (2009)
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Table 2. Representative microprobe analyses (wt%) of lawsonite (structural formulae calculated for 8 oxygens and assuming all
Fe as Fe?™)

Lawsonite
Sample SP12b-1C SP12b-2C VEZ3-2C VEZ3-2E
Lithotype Micaschist Micaschist Rhyolite Rhyolite
wt%
SiO, 44.07 39.22 41.17 40.13
TiO, 0.03 0.02 0 0
AL O3 28.05 29.92 29.19 28.73
FeO 0.16 0.2 0.48 0.96
MnO 0.08 0.00 0.08 0.06
MgO 0.01 0.00 0.11 0.47
CaO 15.21 15.89 16.17 15.33
Na,O 0.15 1.06 0.00 0.00
K,0 0.02 0.03 0.00 0.00
Total 87.78 89.34 90.2 88.68
Cations
Si 2.283 2.097 2.168 2.154
Ti 0.001 0.001 0.00 0.00
Al 1.712 1.886 1.812 1.818
Fe** 0.00 0.00 0.00 0.00
Fe*" 0.007 0.009 0.021 0.043
Mn 0.004 0.00 0.004 0.003
Mg 0.001 0.00 0.009 0.038
Ca 0.844 0.91 0.912 0.882
Na 0.015 0.11 0.00 0.00
K 0.001 0.002 0.00 0.00
Total 4.868 5.015 4.926 4.938

composite foliation, whose attitude has been determined by the D2 phase and that derives from the superposition of
the axial plane foliations of the isoclinal and sub-coaxial D1 and D2 folds.

Given the strong transposition linked to the D2 phase, the previous structures (F1 isoclinal folds and S1 foliation)
are quite rare and generally present as relics within S2 foliation. The infrequent F1 folds are intrafoliar, millimetric
to centimetric, tight to isoclinal, with thickened angular hinges and thinned limbs, typical of the classes 2 and 3 of
Ramsay (1967). Although S1 is rarely observable in the field, it is more frequently recorded in thin section
(Figure 6), locally preserved in the microlithons of the S2 foliation, in the hinge zones of the F2 folds; here the
superposition relationships between the S1 and S2 surfaces are still observable, because they intersect each other at
a high angle, while in the other sectors these two surfaces are often indistinguishable, because the S1 is parallel to
the axial planes of the F2 folds (Figure 6). S1 is made up of quartz, chlorite, phengite, albite, epidote and Mg-
riebeckite (with AlY! comprised between 0.2 and 0.5) in the metabasalts and riebeckite-chlorite-jadeite/aegirine
in the metaradiolarites (Netelbeek 1951). Undulose extinction and deformation lamellae in quartz porphyroclasts
(Simpson 1985; Passchier and Trouw 1996) and type II and IV deformational twins in calcite (Burkhard 1993) are
respectively observable in the quartzitic phyllites and metacalcarenite of the Erbajolo Formation. A mineral-
stretching lineation L1, due to the isorientation of acicular or lamellar neo-formation minerals or formed by linear
aggregates of pre-kinematic mineral grains (mainly quartz and calcite), occasionally occurs. L1 mainly plunges
towards SW with angles ranging between 40° and 50° (Figure 7), but the data are quite scattered.

The D2 phase produced tight to isoclinal NW-verging folds, with generally thinned and boudinaged limbs,
belonging to classes 2, 3 and locally 1B and 1C of Ramsay (1967). Their axes moderately plunge generally towards
the western quarters and the axial planes are mostly NNW-SSE-striking with a steep, both westward and eastward,

Copyright © 2009 John Wiley & Sons, Ltd. Geol. J. 44: 191-210 (2009)
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Figure 3. (a) Composition of syn-D1 Na-amphiboles within the Amphibole Diorite, the Rhyolite and the Sheared Granite (Parautochthonous

Units) according to the classification of Leake ez al. (1997). The data of the Inzecca-Ghisoni area are compared with the Na-amphibole literature

data: from the Popolasca aplite (Malasoma et al. 2006), Tenda rhyolite and granite (Tribuzio and Giacomini 2002) and Castiglione

parautochthonous granite (Morelli 2003) (b) Syn-D1 amphibole composition from the Amphibole Diorite, the Rhyolite and the Sheared

Granite (Parautochthonous Units) of the Inzecca-Ghisoni area, compared with the literature data from the Tenda Massif high-pressure mineral
assemblages (Tribuzio and Giacomini 2002).

dip (Figure 7). The S2 millimetric-spaced axial plane foliation (Figure 6) is constituted by greenschist
facies mineral assemblages (albite+chlorite+sericite4-epidote+tremolite in the metabasalts and chlori-
te+quartz+-calcite+muscovite in the Erbajolo Formation), which determined the partial re-equilibration of
the DI paragenesis. A steeply-dipping L2 stretching lineation, generally striking NW-SE, is occasionally
detectable (Figure 7), especially in the metabasalts, where it is underlined by the elongation of the pillows and of
the associated variolitic texture. A more pervasive planar fabric characterizes a slice of stretched meta-pillow lavas
occurring at the contact with the Parautochthonous Units.

The D3 phase produced only gentle to open, east-verging folds, often metric in size belonging to 1B and 1C
classes of Ramsay (1967). F3 folds are characterized by mostly NNW-SSE-trending axes and sub-horizontal to 30°
E-dipping axial planes (Figure 7). Their non-metamorphic, generally centimetrically- to decimetrically-spaced
axial plane foliation (C3 = S3) is a gradational to discrete crenulation cleavage (outlined by reorientation of the
phyllosilicates and by concentration of opaque minerals: Figure 6) or a disjunctive cleavage. In the Erbajolo
Formation, the refraction of C3 is a typical feature, because of the alternation of more or less competent lithotypes.

The D4 phase consists of high-angle jointing and fault surfaces with ENE and W dip directions.
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Figure 4. Composition of syn-D1 phengites from the Inzecca granite compared with the literature data: Tenda Massif granite according to
Tribuzio and Giacomini (2002) and Popolasca aplite according to Malasoma et al. (2006).

3.2.2.  Parautochthonous Units
Also these rocks are affected by three ductile deformative phases (D1, D2 and D3: Figure 5), followed by a brittle
one (D4). The first two phases are syn-metamorphic and produce a peculiar composite mylonitic foliation. It is
generally characterized by a sub-vertical attitude, an approximately NNW-SSE to N-S strike and a dip towards
ENE, NW and SW. The deformation is heterogeneous within the Parautochthonous Units. In fact, it generally
decreases from the eastern contact with the Schistes Lustrés towards the western contact with the almost unaffected
monzogranite (Autochthonous Units), but may become intense along local shear zones. Such sheared rocks can be
defined as protomylonites to ultramylonites, depending on the percentage of matrix relative to that of
porphyroclasts (Spry 1969; Sibson 1977; Passchier and Trouw 1996).

The S1 continuous foliation (Figure 8) generally appears as an intrafoliar relic within the microlithons of the very
transpositive mylonitic S2 planar fabric (Figure 9). In the micaschist, the S1 locally wraps around the pre-Alpine
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Figure 5. Alpine deformation evolution of the Schistes Lustrés and of the Parautochthonous Units.
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Figure 6. Photomicrograph of the Erbajolo Formation (Schistes Lustrés) showing superimposed S1, S2 and S3 foliations.

chloritized and broken garnet porphyroclasts and consists of phengite, chlorite and quartz. The static blastesis of
lawsonite (Table 2) is widespread onto the plagioclase porphyroclasts. In the sheared monzogranite, S1 consists of
celadonite-rich phengite (Si~3.5-3.6 apfu: Table 3), chlorite, quartz and Mg-riebeckite (static fibrous-radiate
aggregates inside the quartz porphyroclasts and oriented ones in the pressure shadows: Figures 10a, 4a, 4b and
Table 1). The quartz porphyroclasts show typical evidences of low-temperature crystal-plastic deformation, such as
undulose extinction, grain size reduction and deformation lamellae, while K-feldspars display randomly oriented
microfractures (filled by neoblastic fine-grained albite) and undulose extinction (intracrystalline deformation at
brittle/ductile boundary: Passchier and Trouw 1996). In the metarhyolite, S1 is formed by Mg-riebeckite, chlorite,
phengite and quartz. The static blastesis of lawsonite has locally been observed onto plagioclase. In the metadiorite,
S1 is made of epidote, quartz, phengite, albite and blue amphibole; this latter is mainly Mg-riebeckite
(Figures 4a, 4b, 10b and Table 1), according to Leake et al. (1997) and grows in pressure shadows around magmatic
hornblende.

The D2 structures are mylonitic shear zones and tight to isoclinal intrafoliar folds with axes trending averagely
N-S. The D2 fabric elements are associated to a retro-metamorphic greenschist facies paragenesis, almost uniform
in all the studied lithotypes and consisting of sericite-muscovite, albite, stilpnomelane, epidote, chlorite and
winchite-barroisite or tremolite-actinolite (forming thin needles along the borders of blue-amphibole). The
kinematic criteria (S/C structures, - and §-type porphyroblasts and strain fringes) point to an overall top-to-W or
top-to-NW sense of shear (Figure 11). A L2 stretching lineation, plunging at high angle towards E, occasionally
occurs, particularly in the metaconglomeratic lithotypes, where it is marked by the alignment of elongated clasts
(Figure 8).

Also in the Parautochthonous Units, the D3 phase produced east-verging F3 gentle to open folds mostly with
NNE-SSW- to N-S-trending sub-horizontal axes and sub-horizontal to 30° NE- to about E-dipping axial planes
(Figure 8). The millimetric to metric-spaced sub-horizontal C3 axial plane cleavage has the same features of that
observed in the Schistes Lustrés (Figure 9). It outlines the fact that the non-metamorphic D3 folding deformed also
the contacts between the different tectonic slices, suggesting that they were already coupled during the D3
deformation in the Parautochthonous Units.

The brittle D4 event is represented by E-, NE- and W-trending high-angle joints and faults with little throw. In the
sheared monzogranite, these structures cut previous NNW-SSE-trending joints and quartz veins.

3.2.3.  Autochthonous Units
It generally shows no penetrative deformations at the meso- and micro-scale, but plurimetric Alpine (Amaudric du
Chaffaut er al. 1985a,b) shear zones locally occur, also very far from the contact with the Parautochthonous Units
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Figure 7. Stereographic representation of tectonic fabrics in the Schistes Lustrés (Schmidt’s net, lower hemisphere). L1 and L2, mineral/
stretching lineations; S2 and S3, foliations; Ax2 and Ax3, axial planes of folds.

(Monte d’Oro area, some tens of kilometres to the East of Ghisoni: Amaudric du Chaffaut er al. 1985a), which
separate hectometric to kilometric portions of undeformed magmatic protolith. Along these bands the rock appears
stretched and it acquires deformative features analogous to those described for the sheared granite; the contact with
the almost unaffected protolith (monzogranite) tends to be a gradual fabric transition, from proto- to ultramylonites
(Spry 1969; Sibson 1977; Shelley 1993; Passchier and Trouw 1996), ending in a granular texture.

4. DISCUSSION

In this paper the Parautochthonous Units are considered to be slices of the Corse basement, involved in the Alpine
deformations and metamorphism. In particular, the sheared granite and the associated metavolcanic and
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Figure 8. Stereographic representation of tectonic fabrics in the Parautochthonous Units (Schmidt’s net, lower hemisphere).

metavolcanoclastic rocks are interpreted as the deformed equivalent of the adjacent autochthonous basement.
Following Durand-Delga (1978), the garnet-bearing micaschists are considered to be remnants of the original host-
rock of the batholith. Similar lithotypes (‘garnet-bearing paragneiss and quartz-feldspathic granulites’: Zibra 2006)
were found also in the Santa Lucia Nappe to the north of Corte and variously interpreted: as Corsican/European
Mesozoic continental margin according to Durand-Delga (1984 and references therein), as upper Austroalpine
units from the Central Alps according to Caby and Jacob (2000), or as a lower crustal section exposed in the Ivrea
Zone-Western Alps (Libourel 1988).

In the studied area both the Schistes Lustrés and the Parautochthonous Units show a polyphase deformation and
metamorphic evolution, characterized by three main Alpine phases: D1, D2 and D3 (Figure 5). The deformative
style of the first two syn-metamorphic phases (particularly D2) is different in the two ensembles of units. In fact,
folds and axial plane foliations characterize the Schistes Lustrés, whereas shear zones and mylonitic foliations are
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Figure 9. Photomicrograph of the Volcanic-Sedimentary Formation (Parautochthonous Units), showing superimposed S1, S2 and S3 foliations.

the typical structures in the Parautochthonous Units at the meso- and micro-scale. The following non-metamorphic
D3 event caused only gentle to open folds with associated sub-horizontal axial plane cleavage in both the units.
Moreover, both in the Schistes Lustrés and in the Parautochthonous Units, the tectonic transport is towards W or
NW for the D2 phase, while the facing of the D3 folds is towards E.

Because of the strong transpositive effects of the D2 phase, the data about the D1 structural elements are scarce,
but they suggest a ductile deformation and the development of a continuous foliation. In the Inzecca-Ghisoni sector,
we found no unequivocal kinematic indicators for D1 in the studied rocks, but further to the north of this area and
along the same structural alignment, other authors defined a top-to-W and top-to-SW sense of tectonic transport
(Popolasca: Malasoma et al. 2006 and Tenda Massif: Molli and Tribuzio 2004; Molli et al. 2006. In the Schistes
Lustrés, the observed syn-D1 paragenesis (Mg-riebekite+chlorite) points to blue amphibole-greenschist
metamorphic peak conditions (Padoa 1999). According to Simpson (1985) and Burkhard (1993) respectively,
the deformational microfabrics observed in quartz and calcite porphyroclasts of the Erbajolo Formation suggest
temperatures of deformation between 250°C and 300°C.

In the Parautochthonous Units the D1 event is associated to the development of a HP paragenesis including: Mg-
riebeckite, celadonite-rich phengite, albite, quartz, chlorite and lawsonite. The previous authors recognized blue
amphibole-bearing parageneses also in the corresponding Parautochthonous Units of the Corte area: riebeckite,
both in the granitic basement and in the Mesozoic-Eocene metasedimentary cover (Bezert and Caby 1989),
riebeckite+phengite in the matrix of the Cretaceous metaconglomerates and glaucophane in the metadoleritic
dykes cross-cutting a slice of parautochthonous metagranite to the south of Corte (Durand-Delga 1978; Ritsema
1952), for which Maluski (in Amaudric du Chaffaut and Saliot 1979) obtained a *°Ar/*’Ar age of 40+ 2 Ma.
According to Bezert (1990), the estimated P-T conditions for this event are 0.4—0.6 GPa and 320-410°C. Moreover,
Malasoma et al. (2006) estimated P=0.50-0.80 GPa and T =300-370°C, for mineralogical associations and
microfabrics analogous to those found in the Inzecca-Ghisoni area and attributed them to low-grade blueschist
facies. Similar compositions were found for syn-D1 blue amphiboles in the parautochthonous granite at
Castiglione, to the north of Corte (unpublished data by Morelli 2003). In the Popolasca area (north of Corte), the
occurrence of Bartonian nummulites in the parautochthonous metaconglomerates (Bezert and Caby 1989) and the
apatite fission track data (Fellin et al. 2005 and references therein) constrain the D1 event to a short time span
between Late Eocene and Early Oligocene (between 40-37 and 30 Ma). These data agree with the *°Ar/*°Ar age of
40 4+ 2 Ma (Late Eocene), obtained by Maluski (in Amaudric du Chaffaut and Saliot 1979) for the blue-amphiboles
in the doleritic dykes of Corte.

Thus, we refer the D1 phase to the Late Eocene underplating and accretion in a subduction zone both of the
residual oceanic lithosphere and of part of the European margin.
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Figure 10. (a) Fan-shaped Na-amphibole (Riebeckite = Rbk) within a quartz porphyroclast in the Sheared Granite. (b) Photomicrograph of the
Amphibole Diorite (Parautochthonous Units). Syn-D1 Na-amphibole (crossite) growth around a Hbl porphyroclast (S1 =S1 foliation).

The following D2 greenschist facies event is likely referable to the exhumation of the HP units towards shallow
depths. The P-T conditions of the D2 metamorphism in the units of the Alpine Corsica have been generally
estimated in P < 0.5 GPa and T < 350-450°C (Ohnenstetter et al., 1976; Lahondére 1991; Molli and Tribuzio 2004
and references therein).

The data arising from the studied area show that the D2 event produced the retrograde re-equilibration of the
previous HP paragenesis in the greenschist facies and a different ductile imprint in the units occurring at different
structural levels: tight to isoclinal folding in the Schistes Lustrés, whereas slicing and mylonitic shearing dominate
in the Parautochthonous Units, and also in some metric shear zones recognized within the autochthonous
monzogranite. All the D2 kinematic indicators, such as S/C/C’-type shear bands and mantled porphyroclasts (- or
o- objects) of quartz and feldspar, point to a westward vergence, which testifies to the overthrusting of the Alpine
Corsica pile of nappes onto the Variscan Corsica margin, that suffered ductile shearing. Instead, other authors found
a mostly top-to-NE sense (and locally also top-to-W and top-to-SW sense) of the tectonic transport during D2 in the
corresponding units along the same structural alignment (Tenda Massif: Molli and Tribuzio 2004; Molli et al. 2006
and references therein). Jolivet et al. (1990, 1991) and Daniel et al. (1996) interpreted the eastward vergence of the
greenschist phase as the effect of conjugate sets of ductile shear bands active in a ‘Core Complex’-like post-
collisional extensional setting. We think that these coexisting opposite senses can be related to a composite nature
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Figure 11. D2 top-to-W sense of shear indicator in the Sheared Granite, along S1//S2 foliation, deformed by later C3 crenulations.

of the D2 event and, in particular, to back-thrusting and folding related to syn-collisional extensional tectonics
active during the general westward piling up and exhumation of the Alpine units onto the Variscan Corsica, as also
suggested by other authors (Harris 1985; Warburton 1986; Padoa 1999; Molli et al. 2006). The D2 is
radiometrically well constrained for the Tenda Massif in the 35-25Ma time interval (Brunet et al. 2000,
“OAr/* Ar method on phengites), pointing to a very short time span elapsing between the HP Late Eocene accretion
of the oceanic and continental units and their Oligocene syn-collisional exhumation.

The present tectonic juxtaposition of the Schistes Lustrés onto the Parautochthonous Units likely happened
before the D3 phase and maybe during the latest stages of the D2 event, as suggested by the following structural
considerations: (a) rocks belonging to the two different domains (allochthonous and parautochthonous) are never
found folded together in a D1 or D2 structure; (b) the contact between these units is represented by a sharp surface,
deformed by the F3 folds; (c) there is no evidence of tectonic slices of one unit in the other and (d) the slice of
metabasalts, interposed between the Erbajolo Formation (Schistes Lustrés) and the Inzecca Micaschists
(Parautochthonous Unit) (Figure 2), is characterized by a deformative pattern very similar to that of
Parautochthonous Units, with the pillows that appear stretched and elongated parallel to the contact, forming lens-
shaped bodies, wrapped by a pervasive subvertical foliation, developed in the recrystallized hyaloclastitic matrix
and deformed by the D3 folds. Thus, we hypothesize a progressive temporal and spatial evolution of the D2 phase
(Figure 12) with the development of folds and axial plane foliations in the Schistes Lustrés during their exhumation
and thrusting onto the already deformed and HP/LT metamorphosed edge of the European (Corsica) margin; this
latter area, together with the nearby portion of Schistes Lustrés, was affected mostly by ductile slicing and shearing,
acquiring its peculiar mylonitic fabric (D2 phase in Figure 12). Nevertheless, the petrographical data do not
completely corroborate this interpretation: in fact, the different mineralogical assemblages associated to the D2
phase in the metaophiolites and in the parautochthonous crustal slices suggest almost different thermo-baric
conditions for the D2 phase in the two units.

The non-metamorphic D3 event determined a east-vergent gentle to open folding and possibly the verticalization
of the tectonic contacts between the main units (and inside them); it can be connected to the later deformation event
in the brittle-ductile transition, which originated large-scale folds (e.g. the Cap Corse-Castagniccia megafold) and
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Figure 12. Sketch showing the time relations between D1, D2 and D3 and tectonic coupling of Parautochthonous and Autochthonous Units.

faulting at a regional scale. This event is referred to the post-orogenic extensional (Daniel et al. 1996; Brunet et al.
2000 and references therein) or transtensive (Molli and Tribuzio 2004; Molli et al. 2006) activity, which affected
the Alpine Corsica tectonic pile during the Miocene.

Finally, the brittle D4 event produced high-angle faulting and jointing in the rocks of the Inzecca-Ghisoni
transect.

5. CONCLUSIONS
The study of the Alpine units along the Inzecca-Ghisoni transect demonstrates that the continuous belt of
continental slices, characterized by HP/LT metamorphism of Tertiary age, extending from the Tenda Massif to

Corte, envisaged by previous authors (Gibbons and Horak 1984; Bezert and Caby 1988, 1989; Tribuzio and
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Giacomini 2002; Molli and Tribuzio 2004; Malasoma et al. 2006; Molli et al. 2006; Malasoma and Marroni 2007),
continues also southwards and reaches the Inzecca area. That is, almost all the eastern border of the European
margin in Corsica has been affected, during Tertiary age, by HP metamorphism and deformations. This implies a
history of burial and exhumation during the Alpine orogenesis, which caused juxtaposition between various
metamorphic oceanic units and the undeformed continental basement, through the interposition of HP-
metamorphic continental-derived parautochthonous units.
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