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Abstract

High-pressure metamorphic rocks exhumed in mountain belts provideigue window on deep
processes at subduction zones, such as the progressive transfohditiueschist into eclogite,
which has huge geochemical and geophysical implications, togeitterinformation on their
exhumation mechanism. We provide a detailed characterizatidgheofield and metamorphic
relationships between blueschist- and eclogite-facies ter@napine Corsica (France), where
both primary, pre-subduction structures and Alpine high-pressure lEages are very well
preserved. We then compare our data with available observations the Western Alps.
Altogether, these data show systematic metamorphic pattemossathe blueschist-eclogite
boundary: temperature increases progressively without any gaps abescontact, whereas a
significant pressure jump (ca. 0.4 GPa) is observed. Lithagaphy in the two units suggests that
they belong to two different types of oceanic (or transitionaltc structures of which may have
controlled their different mechanisms of decollement, aicereand exhumation. Last, the
comparison of the exhumed terranes in Alpine belts with strisctifrenodern analogs in present-
day oceans, such as large detachment faults or oceanic ocopéeges, stresses the importance of

inherited extensional structures for subduction, exhumation and ocquecesses.

1. Introduction

The transition from blueschist- to eclogite-facies conditigmisa hot topic with profound
implications in geochemistry and geophysics because of the assbcdehydration and
densification of oceanic subducting slabs (e.g. Hacker, 2003)ad3swriation of blueschist- and
eclogite-facies rocks is widely recognized in High-Pressuim@\Bigh-Pressure (HP/UHP)
mountain belts providing a unique window on the processes occurringtht(éeg. Brown, 2007,
Maruyama et al., 1996; Ota and Kaneko, 2010; Tsujimori et al., 200@hel internal zones of
nappe-type collisional belts (e.g. review by Ota and Kaneko, 2010, thelss form large terranes
separated by decompressional tectonic discontinuities (e.gekVeAlps: Ballevre and Merle,
1993; 1990; Corsica: Vitale Brovarone et al., 2013; New CaledoniateM8rovarone and Agard,
2013), thus lacking the pristine blueschist-to-eclogite continuity

The exhumation of blueschist- and eclogite-facies rocks requieetfisgconditions of decollement
and accretion that are vigorously debated. Among them, the rdttire subducted plate, such as
its buoyancy, the presence of major inherited structures (emosats), may have a crucial role
(e.g. Agard et al., 2009; Cloos, 1993; Ernst et al., 1997). In additiomany HP belts where
remnants of oceanic subducted units are preserved, such Alpsh@Vestern Alps, Corsica), the

transition from blueschist- to eclogite-terranes remarkaiigtches a lithological contrast.
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Metasedimentary rocks dominate the blueschist units and metagshidbiminate the eclogite
units. The interpretation of this lithological and metamorphic resitis twofold. Some authors
interpret this contrast as the consequence of the progressieeapfisig of oceanic sedimentary
cover rocks at the base of a “shallow” blueschist-faciesetionary prism, and the subsequent
eclogitization of the “bypassed” oceanic basement at greafghsd¢Agard et al., 2009 and
references therein; Marthaler and Stampfli, 1989). Other aytfoanssing on the lithostratigraphy
of these two terranes and their equivalents in present daysgireading oceans, suggest that they
originated in two different types of oceanic settings, magma-podrmagma-rich, respectively
(e.g. Lagabrielle and Lemoine, 1997), the structures of whidlr @ifferent types of decollement
and accretion during subduction ( see discussion in Tricart@naa®tz, 2006).

The aim of this contribution is to clarify the nature of the anmeirphic and lithological patterns
across the blueschist-eclogite contact zone in Alpine HP mountaimiyeineans of (i) a detailed
tectonostratigraphic characterization of the blueschist-deldgansition in the Schistes Lustrés
complex, together with (i) new, high-spatial resolution petrolmlgdata obtained by means of
Raman Spectroscopy of Carbonaceous Material (RSCM) thermoarerPT pseudosection. We
have selected Alpine Corsica as a case study becauseefatenation is localized, and both
primary oceanic structures and HP-LT assemblages are ekrerll preserved and crop out over
an accessible area. The tectonostratigraphic and metamorphivatioses and data from Corsica
are then compared with the extensive lithostratigraphic andwogpaic literature available for the
Western Alps. Petrological estimates across the bluesahigjite boundary show characteristic
patterns in the two belts. We discuss the nature and imphoatt these patterns in the final part of
the paper, together with a reinterpretation of the role obt®anic structural inheritance on the
Alpine orogenesis based on the latest research developments abotgprdading oceanic

structures.

2. Geology of the Schistes Lustrés of Corsica and comparisaith the Western Alps

Alpine Corsica represents a unique example of Alpine orogenic beltewboth pristine oceanic
structures and HP-LT mineral assemblages, especiallyotai®seclogite are well preserved
(Lahondére, 1996; Ravna et al., 2010a; Vitale Brovarone et al., R(lHia belt originated from
the closure of the slow-spreading Tethys ocean, and shares tréitlgpaphic and
tectonometamorphic similarities with the Western Alps (éAgraudric du Chaffaut, 1972;
Lagabrielle and Lemoine, 1997; Lemoine, 2003). However, someedekasts on whether or not
the two belts derive from the same subduction or from two distind opposite subduction zones
(see e.g. Molli, 2008; Principi and Treves, 1984; Vitale BrovaeonteHerwartz, 2013).
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Alpine Corsica occupies the northeastern part of the island of @pesid overthrusts the mostly
granitic Hercynian Corsica, to the west (Fig. 1A,B). Threen domains are recognized in Alpine
Corsica (Durand-Delga, 1978; Malavieille et al., 1998; Joktedl., 1990; Mattauer et al., 1981,
Molli et al., 2006; Vitale Brovarone et al., 2013): (i) the Gmascontinental margin units, which
experienced low-grade blueschist conditions during the Alpine orogenyhdiibchistes Lustrés
complex, named by the French authors after its equivalent in ¢émeoRie Zone in the Western
Alps, and showing low-grade to eclogite-facies HP/LT conditions,(i@hthe low-grade “Nappes
Supérieures”, including weakly metamorphic ophiolites (e.g. Baldpimbio-Pineto-Inzecca),
equivalent to the Chenaillet unit in the Western Alps, and pie¢econtinental basement (e.g.
Caporalino-Pedani, Santa Lucia, Fig. 1A) (average subgreentaties metamorphic conditions,
ca. 300 °C/0.3 GPa).

The internal geology of the Schistes Lustrés complex includesaeectonometamorphic units
forming a large antiformal structure (cf. review by Vit&@8evarone et al., 2013 for details). As in
the Western Alps, within the Schistes Lustrés complex tp@AIHP/LT metamorphism increases
downward, from low-grade blueschist to lawsonite-eclogite-fammeslitions. The only exception is
the Castagniccia unit, which underlies the highest-grade &eloghit. However, the
paleogeographic meaning of this unit and its geodynamic significaecerobably distinct from
the ophiolitic units of the Schistes Lustrés considered in this \(g@& Discussion). We herein
focus on three of the HP ophiolitic units that correspond to theitteangrom blueschist- to
eclogite-facies conditions in ocean(s.l.)-derived units, nantedy_ow-grade blueschist Inzecca
unit, theLawsonite-blueschist ungénd the_awsonite-Eclogite unifThe two first units were merged
in one single in this study (see below and Fig. 1B). The neaboriostratigraphic and metamorphic

features of these units are summarized as follows.

1. The Low-grade Inzecca blueschist urmsbnsists of Tethyan-type metaophiolites and their
Jurassic-Cretaceous metasedimentary cover rocks, thalsd-tnzecca formation (Amaudric du
Chaffaut, 1972; Lagabrielle and Lemoine, 1997). A charactefésttare of this unit, also known as
the Erbajolo formation (Early Cretaceous, Caron and Delcey 19%9}he occurrence of
metamorphosed mafic (especially gabbro) and ultramafic bodasded within a pelite-rich
metasedimentary matrix. Analogs of this unit occur in the Qgeytmye zone of the Western Alps
(e.g. Replatte formation) and in the low-grade metamorphismhalortApennines (e.g. Casanova
mélange) (Lemoine, 2003 for review). They are regarded rasamts of both extensional and
compressional gravitational deposits on the basis of comparighnsimilar deposits in modern

oceans (Lagabrielle and Cannat, 1990; Lagabrielle and Lemoine, M&&morphic conditions
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are estimated at ~350 °C and 0.6-1.0 GPa (Levi et al., 200#de Brovarone et al., 2013; cf.

petrological results in this study for new P estimates).

2. The Lawsonite-blueschist unghows a similar lithological assemblage compared td_tve-
grade blueschist unitespecially to the Inzecca/Erbajolo metasedimentary foomgtf. Vitale
Brovarone et al. 2013 and ref therein). However, it locally indubatinent-derived material such
as detrital intervals within metasedimentary sequencessdkcalled “Santo Pietro di Tenda unit”
(Caron and Delcey 1979), and slices of basement rocks that aifeedsio a Tethyan Ocean-
Continent Transition (OCT) zone (Vitale Brovarone et al. 2011b; $4erest al. 2012). The
occurrence of continental-basement debris within blueschisisfacegasedimentary rocks of this
unit is a further term of comparison with the Schistes Egsif the Western Alps, where
comparable associations are found (e.g. Rocher Blanc bre@ahy, et al., 1971; Lago Nero
formation, Polino and Lemoine, 1984). Metamorphic conditions are §ligigher compared to the
previous unit and are estimated at ~ 450 °C and 0.8-1.0 GPae(Bitavarone et al. 2013). New
petrological data provide higher pressure estimates (this steeyelow); the HP metamorphism is

dated at ~ 37 Ma by means of Lu-Hf on lawsonite (Vitale Brome and Herwartz, 2013).

3. The Lawsonite-eclogite unitsignificantly differs from the previous units. It is rich in
metaophiolites, most notably serpentinites and metabasalt, andassd metasedimentary rocks
belonging to the calcschist-rich Castagniccia formation (Camdnleelcey, 1979). These remnants
are interpreted to represent a magma-rich segment of thgsTiedsin, and show lithostratigraphic
characters very similar to those of the eclogite-facies @xp®sed in the Piemonte Zone of the
Western Alps (e.g. Monviso/Rocciavré/Zermatt-Saas aresgalhrielle and Lemoine 1997;
Lombardo et al., 2002). Based on tectono-stratigraphic consideratigoesrticular the occurrence
of slivers of continental-basement rocks primarily associatéid witramafics, this unit has been
interpreted as a distal continental margin (Lahondeére, 1996) and iz@€ (Vitale Brovarone et
al., 2011b). Similar associations are found in the eclogitedaanits of the Western Alps, where
Mesozoic continental extensional allochtons are describedrdBéti et al., 2010). Metamorphic
conditions are estimated at ~ 490-550 °C and 1.9-2.4 GPa (Raun&6éi ab; Vitale Brovarone et
al., 2011a, b), and most recent radiometric estimates pointébeaEocene metamorphic climax
(~34 Ma) by means of U-Pb on zircon (Martin et al., 2011) and fLorHgyarnet (Vitale Brovarone
and Herwartz, 2013).
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3. Tectonostratigraphy

The study area is located south of the Golo valley and comphisethiriee units of the Schistes
Lustrés described above, together with low-grade matefiftheo Nappes Supérieures including
both ophiolites and continental basement rocks of the so-called GapdPabdani unit (Puccinelli
et al., 2012) (Fig. 1B). Previous studies in the same afeatoethe three above-mentioned units
with local names, such as Lento-Caseluna unit for the low-gtddeschist Inzecca unit,
Campitello-Morosaglia unit for the Lawsonite-blueschist unit amtb&jola-San Petrone unit for
the Lawsonite-eclogite unit (Lahondere, 1996; Levi et al., 2007b; féofuand Potdevin, 1984;
Rossi et al., 2002; Vitale Brovarone et al., 2013).

Rocks from the Nappes Supérieures are beyond the scope of thisgmapee focus herein on the
HP/LT units of the Schistes Lustrés. Based on the resuftioftudy, the three above mentioned
units of the Schistes Lustrés were grouped into two main zonaseschist-facies, metasediment-
rich zone to the west (Blueschist zone -BSZ- hereafter) aaneclogite-facies, metaophiolite-rich
zone, to the east (Eclogite zone -EZ- hereafter) (Fig. [28. BSZ comprises both the Low-grade
blueschist unit and the Lawsonite-blueschist units, and the E2Zspomds to the Lawsonite-

Eclogite unit.

3.1 Blueschist zone (BSZ2)

Metaophiolites comprise serpentinites, ophicarbonates, metagabbros and miradrasadts. They
include: (i) rather pristine remnants of ophiolitic basementlaveby sedimentary cover rocks, (ii)
ophiolite metabreccias intercalated within metasedimentaguences, and (iii) isolated
mafic/ultramafic blocks in a metasedimentary matrix.

i. One large body of serpentinized basement and associatéd andf sedimentary cover rocks
crops out in between the village of Grate and the Trepiedi mountZAiB). Serpentinites form a
ca. 5km long body, and occur as undeformed, variably serpentinizatbtjies or intensely
sheared serpentinites. Relicts of the primary pyroxene are oplyrfound to the west of the
village of Morosaglia (Fig. 2). Ultramafics may contairblgeoic intrusions either as remnants of
large magma bodies or as small dykes. Both Fe-Ti- and Mg:Almetagabbros are found, but the
latter are more abundant. They are characterized by a strangsge variation and exhibit relicts
of primary phases, such as clinopyroxene and locally brown hornblendiattirisoeing typical of
oceanic metamorphism in Tethyan gabbros (e.g. Caby 1995). The gablkes abcur within
serpentinites and are generally poorly deformed. Large aistag bodies are in some cases
directly capped by metasedimentary rocks. In such caseagamdiros exhibit a more intense

deformation than metagabbros included in serpentinites, whichhenggy originated during either
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oceanic processes or subduction, or a superposition of both stagesligsussion). Possible
primary relationships can be observed in the Morosaglia area, \@harge metagabbro body is
overlain by phyllite-bearing quartzite, followed upwards by metegsebnd marble layers. This
composite mafic/ultramafic basement is variably overlain by opdiicetes, ophiolite breccias or
metasedimentary rocks. Ophicarbonates capping serpentinizeldtjtesi are best exposed in the
northern part of the studied area, at the Bigorno pass (Figt@Awhere they likely correspond to
carbonatized serpentinites (Klein and Garrido, 2011) comparaliede tecently described in the
Totalp area of the Central Alps (Picazo et al., 2011). béesalts are rare, and mostly occur in two
isolated spots in the northeastern part of the study areal@tiez Fig. 2B) and, to the south, in the
Saliceto-Trepiedi basaltic massif (Fig. 2A). They cansik both pillowed flows and basaltic
breccias. In the Pinzalone-Santa Reparata area, a largeobaltyninant pillow basalt overlies
serpentinites. In the Saliceto-Trepiedi area, a ca. 200rk giliow basalt pile caps serpentinites
and associated metagabbros. Several mafic bodies classfradtabasalt in the official geological
cartography of this area (BRGM, 1:50000, Rossi et al., 2002; 1994naonly contain variably
deformed ophiolitic breccias mostly consisting of gabbro or microgablasts, and more rarely
pillow breccia (see below).

ii. Ophiolite metabreccias are found at various levels withénmetasedimentary sequence, and
variably consist of mafic, ultramafic and ophicarbonate cldsisally, they represent the basal
metasedimentary rock, lying atop of mafic/ultramafic baesat rocks. Their detrital origin is often
masked by the Alpine deformation, but undeformed volumes commoabeme the pristine
textures. Outcrops at the Bigorno pass best show preserved molygetabreccias comprising
angular or rounded clasts of gabbro, microgabbro and ophicarbonate (Fig§,CBAThis
metabreccia corresponds to the “Trondhjemite unit” of Rossi €@02), and widely occurs in the
low-grade blueschist unit across the Golo valley. Severaddra of metabreccia are found within
metapelites, ranging in thickness and length from a few teremtimeters to several tens of
meters. Locally, they show a mixed mafic/ultramafic compmsitor they consist mainly of large
fragmented magmatic pyroxene crystals (e.g. close td¢hkaia church, Fig. 2). In other cases,
thin (5-20 cm thick) chlorite-ankerite-fuchsite-rich layers ioédsted within metapelites likely
correspond to former mafic/ultramafic detrital horizons (Fig)34Dlore locally, ophiolites
metabreccias mostly consist of basaltic clasts (Fiy. 3E

iii. Isolated blocks of serpentinite or metagabbro are also foutidnwnetasedimentary sequences
throughout the BSZ. Blocks of metagabbro locally contain bashikes (Fig. 3F), which indicate

their pristine igneous structure. Spectacular examples areezkjposhe area of Rocca Soprana,
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where blueschist-facies metababbro cut by metabasaltic dykespeeserve primary chilled

margins now overgrown by blueschist-facies mineral assemblages

Metasedimentary rocks form a ~ 2300m thick sequence mostly comprising metacherts, ritatape
schists, marbles and, locally, metaconglomerates. Metaocbests as both the lowest structural
term of the oceanic cover of the ophiolitic basement and @sltyers or isolated blocks within the
metapelite sequence. They mostly consist of quartz and phyatesi no Mn-rich phases, such as
garnet or piemontite, were found.

Metapelites are the most abundant metasedimentary rock tyffee dSZ, and consist of thin
alternations of fine-grained lepidoblastic layers, mostly isting of phengite/paragonite and
chlorite, and granoblastic quartz and/or carbonate (likely ealditer aragonite) layers. In the
western part of BSZ, metapelites are richer in carbooatepared to the eastern part (Fig. 4A).
Metapelites commonly contain albite and/or HP Na-rich phaseh, & glaucophane, and are rich
in chlorite. This Fe-Mg enrichment possibly indicates a volcgtimentary/tuffitic protolith.
Marbles form layers from a few cm to ~1m thick, variabkgrcalated within metapelites. They are
light gray on the weathered cut, and dark gray on the fresh @mehe weathered cut, they
commonly show small darker dots consisting of dusty carbonate Isrystéhin section. These
layers possibly correspond to partially recrystallized mateitarbidites. Chlorite-rich marbles are
locally found in contact with serpentinites. They are charaeeriby dark, chlorite-rich thin layers
and by reddish carbonate clasts. This particular lithology likedpresents carbonatized
serpentinites (see above).

Continent-derivednetaconglomerates are observed in three main lenses outcropping close to the
contact with the EZ. Two of them were already reported inlitteature to the west of Bisinchi
(Rossi et al., 2002) and below the Santa Reparata church in Maaa$agl 4C; (Vitale Brovarone
et al.,, 2011b) whereas we found the third slice in the area dkl®asli Rostino. These
conglomerates mostly consist of acidic clasts of plutonic and nol@aigin. However, different
facies characterize the Morosaglia and Castello di Rostingek. The former mostly comprises
meta-acidic clasts and minor carbonatic and mafic clastsrdesben an arkosic matrix (Fig.
4B,C,D,E,F). Acidic clasts range in size from a few ceetars to about one meter, and are poorly
deformed. Carbonate clasts are typically stretched and flomgated lenses (Fig. 4F). Mafic clasts
(Fig. 4E,F) are fine-grained and sulfide-rich, and thextute in thin section mismatches with
typical ophiolitic basalts. The Castello di Rostino lens dostdoth acidic (Fig. 4G,H) and
gabbroic (Fig. 41) clasts of variable size, from cm-djE@. 4G) to large boulders (Fig. 4H),

dispersed in a metapelitic matrix (Fig. 4G,l). The gabbomnotribution locally reaches almost
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100% of the rock. In this case, its detrital origin, instealhi@fer metagabbro slices, can be safely
confirmed only in this section, where disrupted fragments of ignpgtexene and plagioclase,
now replaced by lawsonite aggregates, are associatednwitit Ca-carbonate and organic matter,
indicating a sedimentary mixing. The Bisinchi metaconglomedater9s nowadays covered by
thick vegetation, and a detailed characterization was not pesdibing our survey. Similar
metaconglomerate lenses are found in the blueschist units @fdakiern Alps (e.g. Rocher Blanc
breccias, (Caby et al., 1971)).

Continental basement dlivers are locally found atop of the mafic/ultramafic ophiolitic ex@ent
(Fig. 3Bd), and are interpreted as continental extensionalh#iimes (Vitale Brovarone et al.,
2011b; Meresse et al., 2012) and references therein). In thedstudia, one slice of continental
basement rocks occurs in the proximity of the Campitello villagel, also comprises a Triassic
dolomitic cover, (Fig. 2A; Rossi et al., 2002). As noticed fordbetinent-derived conglomeratic
lenses, continental basement slivers intercalated withinStttastes Lustrés of the BSZ are

systematically found in the lower part of the unit, closthéocontact with the EZ.

3.3. Eclogite zone (EZ)

The EZ mostly consists of dominant metaophiolites including serpisti metabasalts and
metagabbros, together with continental-basement and metaseaatynemicks , including
metacherts, marbles and calcschists. The EZ in the stedyrapresents the northern and more
intensely deformed prolongation of the San Petrone units. The tectdigospiay of this unit is
extremely variable, and more details can be found in Vitale Booeaet al. (2011b). Serpentinites
are variably deformed and locally preserve primary peridotéggires. Ophicarbonates do not
occur in the study area, but are found southward in the same teetanoonphic unit.
Metagabbros are rare and occur as relatively small bodlieis \wr capping serpentinites.
Metabasalts form a thick and rather continuous body that frequeetgrpes pillow and pillow
breccia textures. This body, which crops out in the eastern pé#re afnit, runs all along Alpine
Corsica and form the so-called Mandriale unit (Lahondére etl@@9). Primary textures are
preserved down to the microscale, with aphyric, vitrophyric and porphyeitiures replaced by
HP minerals such as glaucophane, omphacite, lawsonite and @draéto Vitale Brovarone et al.,
2011a). Almost undeformed pillow metabasalts are observed & leoge boulders occurring in
the area of Castello di Rostino (Fig. 5A). In the same an¢erpsely deformed and boudinaged
metabasalts are found as rounded boudins within metasedimentaryseekdiscussion). A large
part of the metabasaltic rocks represent former volcanoasediary deposits comprising isolated

pillows and pillow fragments (Fig. 5B). Based on their gjraphic position, at the base of the
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metasedimentary pile, these detritic rocks represent #nly sediments capping the mafic-
ultramafic basement.

Continent-derived material, including both slivers of basement @tsacidic metaconglomerates
(e.g. Accendi Pipa slices, Lahondére, 1996), is locally found in ciowith serpentinites, and is
interpreted as a primary lithological association of a Meso@®&T zone (Vitale Brovarone et al.
2011b; Meresse et al. 201). A new slice of continental basenoekd was discovered during our
survey in the area of Bocca di Bruno (Fig. 2).

This composite basement is capped by a metasedimentary cotferstratigraphic lateral
variations. Metachert is found as the lowest stratigraphioltigy overlying metabasalts or
serpentinites, but is discontinuous. Unlike most metachert @82 in the EZ it contains small,
Mn-rich garnet, as observed in HP radiolarian metacherts finentover of the Pelvas d’Abries
gabbros in the Western Alps (Ballevre and Lagabrielle, 1994). enparbles follow metachert
upward, but are only locally observed. Calcschists represent thenalinmetasedimentary rock
(Fig. 5C). As a whole, the EZ metasedimentary sequengehisr in carbonate metasedimentary

rocks (i.e. calcschists) compared to the metapelite-ri&h. B

4. Alpine deformation

A detailed characterization of the deformation patterns of thap&& Supérieures units in the
studied area is beyond the aim of this paper, and only some lgasieeats of its contact with the
EZ are herein highlighted. The internal structure of the NappesiSums and its juxtaposition
with the HP units of the Schistes Lustrés (BSZ-EZ) is charaed by a top-to-the-west
extensional deformation defined by high-angle shear bands. The capartsg the Caporalino-
Pedani unit from the underlying ophiolites is defined by highly slteaerpentinites. This contact
is best exposed at the Bocca a Serna pass (Fig. 2B). Thectctma separates the poorly
metamorphic ophiolites of the Nappes Supérieures from the HBt&hiustrés is exposed along
the D71 road (Fig. 2B). It separates subgreenshist-facies asdlie Nappes Supérieures from
blueschist-facies metasedimentary rocks of the BSZ, and shottle-tuctile deformation in
basalts of the former and ductile deformation in metasedanerocsk of the latter, with a top-to-
west kinematics likely associated with extensional deformationg the western flank of the
Schistes Lustrés antiform.

Structures of the BSZ and EZ results from a polyphasic evoluhiaracterized by non-coaxial
deformation and leading to the formation of a general west-dipping cdmfalsric in the studied
area, i.e. the western flank of the Schistes Lustrés antilastack (Fig. 6, 7 and 8). This composite

fabric can be subdivided into three main tectonometamorphic ewemsesentative of
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prograde/peak and retrograde HP conditions (HPp and HPr, respediiveligte Low-P conditions
(LP) (see next sections for metamorphic details; Fig. Buctires associated with the two HP
condition events are parallelized and almost undistinguishatie iireld (Fig. 7).

In the BSZ, the occurrence of a progressive eastward megihmaradient (cf. next section) is
accompanied by the progressive development and distribution of HRRpus#s, and a general
eastward strain gradient (Fig. 8). The primary composititayadring alternating metapelites with
marbles is progressively transposed by a west-dipping crenulaléavage, whose spacing
progressively decreases toward the east. In the easteérofpghe BSZ, the primary lithological
layering is intensely transposed by tight isoclinal folding. Qe®metrically oldest structure
associated with this transposition defines non-cylindrical, lieaf isoclinal folds alternating
lepidoblastic layers and granoblastic layers, or, at a lagme, is characterized by the local
preservation of tight marble fold hinges (Fig. 6B). In morensely deformed samples, relicts of
this phase are limited to intrafoliar microlithons observed im thection (see section 5.3).
Stretching lineations associated with HP mineral phasgshjele amphibole, see next section) are
oriented NNE-SSW, and parallel to the measured fold axesq{Fiéxial planes are parallelized to
the main regional fabric.

The HPp fabrics are transposed by and progressively paralleizbd HPr deformation, which is
characterized by a second generation of non-cylindrical isbétilts/fabrics showing orientations
as phase HPp (Fig. 7). Metachert best preserves primargaations between the two fabrics (Fig.
6C). Event HPr is responsible for a penetrative axial-plaliggion.

The study of deformation in metaophiolites of the BSZ, which mostiyur as block in a
metasedimentary matrix, is more complex and affected by essige rotation. Fabrics associated
with HPp mineral assemblages, such as Na-amphibole and lawsogeitgenerally parallel to their
equivalent in the enclosing metasedimentary matrix, and sugge®mmon evolution. Fold
orientation within metaophiolite block is more scattered, andgiglresults from rotation during
deformation. Shear sense is best defined in the Morosaglecomgiomerate, where acidic and
mafic clasts clearly indicate a top-to-NE kinematidg.(BF).

In the EZ, HPp deformation and assemblages are best presemethivasites, and locally form a
penetrative fabric associated with lawsonite-facies asseswlégee next section). Stretching
lineations are oriented NNE-SSW, and concordant with those @3$He(Fig. 7). Fold axes show
similar orientations but are more scattered, testifyingném-cylindrical deformation (Fig. 7). Axial
planes dip to the west with a slightly lower angle comparedet®8¥, and reflect a position closer
to the hinge of the large antiformal stack. The rotation béwpiclasts in volcano-sedimentary

rocks, mostly suggests a top-to-NE sense of shear. Calssetes characterized by the same
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progressive deformation from HPp to HPr observed in the BSZ. Tdgrgssive transition from
HPp and HPr is responsible for the large-scale geometriesedeby the lithological boundary
separating the main metaophiolite sheet and the overlying ed@tsentary cover. These structures
form large, east-oriented isoclinal folds, cored by serpeesindr metabasalts (Fig. 8), and
characterized by NNE-SSW axes and N-oriented stretchingibnsatogether with a penetrative
west-dipping schistosity (Fig.8).

The contact zone between the BSZ and EZ is characterized bgdangbear. Rocks of the BSZ
show a progressive strain gradient toward the contact. Motatisdeformation patterns
characterize the EZ along this contact, and affect both tédts@and metaophiolites. HPr isoclinal
fold hinges in metaophiolite sheet are intensely boudinaged artineauectonic block-in-matrix
structure that was not observed far away from the contact(EaneBA; see also Discussion). This
shear zone is associated with rather gentle NNE-SSW dfieitrtietching lineations, but a sound
kinematic characterization was not clearly establisheahguriir survey.

LP deformation shows common features in both the BSZ and EZ, and ocesnptisictures
characterized by the development of open folds associated with penetrative schistosity
mainly associated with high-angle shear bands. This deformationally penetrative and slightly
discordant with the main HP fabrics, especially in the \EHere HP fabrics are less steep due to
their occurrence in the hinge of the Schistes Lustrés antifbira.generations of late folding are
characterized by vertical and horizontal axial planes, réspbc(Fig. 6, 7). The first generation is
often associated with a poorly penetrative crenulation cleaeagleshows ~NS fold axes (Fig. 6D,
E, 7). It may represent a local expression of the main ®eshisistrés antiformal structure. The
second generation forms large recumbent folds responsible ftocidile westward rotation of the
regional schistosity and associated east-dipping foliation @&g.F, 7). This latter folding also
affects the contact separating the BSZ and EZ (Fig. 8A).

Late, high-angle normal faults were locally found, espscialthe contact zones between the
Nappes Supérieures and the BSZ and along the BSZ -EZ boundargR)-ig.

5. Petrography and mineral chemistry

5.1 Analytical parameters for mineral chemistry

Representative analyses of the studied minerals are repofadlan2. The mineral analyses were
performed using a Cameca SX-Five and and a Cameca SX-10@mlettroprobes (Camparis,
Univ. Paris 6). Classical analytical conditions were adoptedspot analyses [15 kV, 10 nA,

wavelength-dispersive spectroscopy (WDS) mode], usin@Fg-e), MnTiQ (Mn, Ti), diopside
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(Mg, Si), Cak (F), orthoclase (Al, K), anorthite (Ca) and albite (Nay@mdards. Quantifications

were derived from the automated Cameca ZAF quantificatiocepiure.

5.2 Patterns of metamorphism in the study area.

The very low-grade, subgreenschist-facies metamorphic patiethe Nappes Supérieures zone
are beyond the scope of this paper, and only a few thermomstintates are included in this study
(Fig. 10 and 11).

The BSZ is characterized by a gradual eastward increasenatmorphism that, in
metasedimentary rocks, corresponds to a progressive incredbe gfain-size of lepidoblastic
layers, together with the increase of thg,$i.content in phengite and the appearance of successive
mineral isograds (see also representative mineral asggshblaTable 1). Carpholite was found in
the western and lower-grade part of the BSZ (village of Fgat®). Further to the east, chloritoid
appears as small crystals in metapelites and defines a soutin-oriented isograd (Fig. 10).
Retrogression is scarce and generally static in metabasitemetasedimentary rocks and attested
by large albite porphyroblasts, chlorite on former Na-amphibole g@sdudomorphic
epidote/paragonite aggregates on lawsonite.

Lawsonite in metabasites is common all over the BSZ and EZtharsddoes not represent a
diagnostic mineral. Na-amphibole is common in metabasites, aieh \la composition eastward
from Mg-riebekite to glaucophane and based on the selected ligh@etj-rich-poor). Omphacite
veins are commonly found in metagabbro bodies in the eastern phe 8SZ, and point to P
conditions above the albite = jadeite + quartz reaction (VitBlevarone, 2013). In
metasedimentary rocks, the appearance of lawsonite is in casss due to HP metasomatic
processes (Vitale Brovarone et al., under review), and d@efneegional north-south-oriented
contour, Fig. 10).

The BSZ-EZ boundary corresponds to the appearance of garnet in détaithert and metabasites.
Importantly, garnet was not observed in any rock type of the. EBdphacite, lawsonite and
glaucophane also characterize metabasites of the EZ, atifg fes lawsonite-eclogite-facies
conditions (Table 1). Epidote in metabasites occurs both in rattegassemblages and, together
with lawsonite, in the peak-metamorphism parageneses in eéhyeteformed volcano-sedimentary,
Fe**-rich layers (pistacite-rich). Calcschists of the EZ pwerly diagnostic, and only locally retain
relicts of lawsonite, Na-amphibibole and more rarely, chlaijtedgether with high-Si content in
phengite (~3.5-3.6 a.p.f.u., Table 2). In some samples, retitpgressed lawsonite is recognized by

preserved CM trails in lozenge-shaped paragonite aggregates.
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5.3 Microstructural relationships

In this section we focus on the microstructural evolution of seelianentary rocks of the
Blueschist and Eclogite zones. Metabasites were not considecadise in the BSZ they mainly
occur as blocks within a metasedimentary matrix and mase leperience rotation during

deformation.

Blueschist zone

Metapelites were selected for microstructural analysibimsection because they provide the best
constraints between deformation and diagnostic mineral assesbage phengite, carpholite,
chloritoid. Table 1). The studied metapelite samples (OF3283,/78, OF3745, OF3698) display
a composite foliation resulting from the superposition of HP(p, riléthbrics. In the lower-grade
part of the BSZ, a distinct Alpine fabric results from ttodding and transposition of thin
compositional layers, probably representing the primary stapinge bedding (Fig.9A). Carpholite-
bearing veins cut across this fabric but are also deformecdhwiitipossibly indicating a transitional
stage between HPp and HPr conditions.

In the eastern and higher-grade zone of the BSZ, rocks show muchegopglphased
microstructural features. The dominant foliations results ftbm intense transposition of HP
fabrics, relicts of which are preserved in stretched isactlifolds hinges (Fig.9B) and in
microlithons. The latest HP deformation (HPr) consists of reefpative axial plane foliation that
can be only locally distinguished from the older intensely passd ones (HPp). The distinction
between HPp and HPr fabrics often proves difficult, espedialtiie western and lower-grade part
of the unit. Relicts of the highest-grade HPp metamorphic tondi(highest substituted phengite,
chloritoid) are mostly concentrated in microlithons whose miraelbriented at high angle to the
main foliation, but they also occur parallel to it (e.g. s&am@F3778 and OF3745, Fig. 9C). In the
case of phengite, the main schistosity comprises both highlyitsitddtand weakly substituted
compositions, indicating a polyphased evolution at different P-T donsdlit Single phengite
crystals within the main schistosity exhibit scattered compositi patterns without diagnostic
zoning, e.g. highly substituted cores and weakly substituted tosiever, due to the clear
preponderance of highly substituted (i.e. higher P-T) in older ntroctaral sites (e.g.
microlithons, fold hinges), we assume that the highly substitutedggbedomains in the main
fabric represent relicts of HPp conditions. Lawsonite is synakatie with respect to the HPp
schistosity, and successively rotated during the HPr and LPse{fégtoD). Fresh lawsonite was

also found in metapelites very close to the contact with the Ledv Pressure deformation
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commonly occurs as open folds and shear bands leading to a weak agdppaettative fabric
(Fig.9E).

Eclogite zone

Metasedimentary rocks of the EZ show similar patterngiveléo the BSZ, such as the occurrence
of superimposed HP and LP fabrics, but also some relevant cenfrastpeak HP mineralogy, i.e.
high Si phengite, garnet, glaucophane, lawsonite (Table 1preiserved in microlithons and
intensively transposed fabrics (Fig. 9F,G). Relicts of théndsy substituted phengites (3.5-3.6
a.p.f.u.), i.e. highest HPp conditions, are best preservatciolithons wrapped around by HPr/LP
fabrics characterized by lower P phengites (Si = 3.4-3.2a)p Blue amphibole, glaucophane in
most cases, and garnet are partially replaced by chloritegdtme HPr and LP stages, either
dynamically or statically. The main difference betweenttee zones, apart from the occurrence of
higher-grade minerals such as garnet, is the more dististaldézation of lawsonite during the
development of the HPr schistosity (Fig. 9H). Lawsonite in soases preserves traces of the

earlier HPp fabrics defined by inclusions of carbonaceous ialeded rutile (Fig. 9H).

6. Constraining metamorphic conditions

6.1. Raman Spectroscopy of Carbonaceous material (RSCM)

RSCM thermometryprovides maximum temperature estimatd$,.f for carbonaceous-rich
samples, based on the irreversible transformation of organierndaring metamorphism (Beyssac
et al., 2002; Lahfid et al., 2010). Raman spectra werem@gaising a Renishaw InVIA Reflex
microspectrometer (IMPMC Paris). We used a 514 nm Laserid3hgsgon laser in circular
polarization. The laser was focused on the sample by a DMéilga microscope with a 100 x
objective (NA=0.85), and the laser power at the sample surfaseset around 1 mW. The
Rayleigh diffusion was eliminated by edge filters, and to achieagly confocal configuration the
entrance slit was closed down to 15 um. The signal was fidadjyersed using a 1800 gr/mm
grating and analyzed by a Peltier cooled RENCAM CCD detectefor8 each session, the
spectrometer was calibrated with a silicon standard. Beddas&n spectroscopy of CM can be
affected by several analytical mismatches, we cldsdliywed the analytical and fitting procedures
described by Beyssac et al. (2002; 2003). Measurements were dpodisbied thin sections cut
perpendicularly to the main fabrics and CM was systematieaiglyzed below a transparent
adjacent mineral, generally quartz. 10-20 spectra wemded for each sample in the extended

scanning mode (1000-2000 cm-1) with acquisition times from 30 to 60 sir&peere then
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processed using the software Peakfit (following Beyssac.e@D2). Based on the obtained
spectra,T from samples characterized by lower-T metamorphism [(i.200<T< 350 °C) were
estimated using the correlation proposed by Lahfid et al. (2010).gheRil (i.e.[1 350<T< 650
°C) T was calculated using the calibration of Beyssac ef28D2), with a calibration-attached
accuracy of 50 °C due to uncertainties on petrologic data fmethe calibration. Relative

uncertainties ol are, however, much smaller, around 10-15 °C (Beyssag 20a4).

6.2 Pseudosections

Pseudosections were calculated using Perple_X (07 version, (Connolly, RE8sedimentary
samples were modeled in the systeag©K-eO-MgO-AbO3z-SiO-H,O (KFMASH) system. CaO
was neglected as it occurs only in titanite in the sealectetasedimentary rocks. Metabasics were
modeled in the Mn-N#-K,0-CaO-FeO-MgO-AIOs-SiO,-H,O (MNNKCFMASH) system.
Zoisite/clinozoisite was used as a proxy for epidote. In both nuttasetary and metamafic rocks,
additional assumptions were made: (i) water was consideredcess due to the abundance of
hydrous phases, (i) all Fe was considered as ferrous, andCQ)was neglected due to the
occurrence of titanite porphyroblasts, which suggests a lowaCtvity (Castelli et al., 2007), and

lawsonite, which is extremely sensitive to @Goto et al., 2007; Poli et al., 2009).

6.3 RSCM thermometry

A dense sampling was performed along two representative pralitesst parallel to the main dip
of the Alpine foliations and as isolated samples (Fig. 2B, 110, aiming at providing a high-
resolution cross-section through the blueschist-eclogite transitiopazechto the belt-scale dataset
provided by Vitale Brovarone et al. (2013). Data are reported e Ta Additional data along a
third profile passing across the northern part of the studysaeeavailable in Vitale Brovarone et
al. (2013) and are reported in Figure 10.

Only two samples belong to the Nappes Supérieures, and yi€iMRSof 309 and 310 °C (Fig.
10, 11, Table 3). In the BSZ, RSCM-T of ~350 °C charactehzevestern part, and progressively
increases eastward to about 460-480 °C at the contact with th&heZonly exception is the
slightly scattered pattern associated with continent-derivechomeglomerate bodies, which
possibly reflects the presence of a detrital CM component. ZhehBws a slight eastward (and
down-section) T increase from ~480-490 °C to ~530-550 °C.

The appearance of diagnostic HP minerals in the study aregsiematically correlated with
discrete RSCM metamorphic T. The appearance of metasonmtisonite in metapelites
systematically coincides with RSCM-T of about 360-380 °C (E@). Chloritoid in metapelites of
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the BSZ corresponds to a RSCM-T of 415-440 °C. The appearanceef,g@hich corresponds to
the BSZ-EZ tectonic boundary, corresponds to a RSCM-T of ~470-490N&& that the
appearance of garnet should not be considered as a metamorptad,isogl likely coincides with

a major tectonic discontinuity (see Discussion).

6.4 P-T pseudosections

Samples for pseudosection calculation were selected close tBSBdEZ boundary, in both
metasedimentary and metamafic rocks. In the BSZ, HP asageshin metasedimentary rocks are
well preserved, whereas matabasites contain amphibole-razhetgfree assemblages that are
challenging to model. On the contrary, in the EZ, metasedangernocks are strongly overprinted
and metabasites offer the best chance for P-T estimBtesthis reason, we selected fresh
metasedimentary and fresh metabasic rocks for P-T estinmatee BSZ and EZ, respectively. All
samples were selected close to the contact zone between theitsyan order to evaluate the P
gap across the contact. Two samples of chloritoid-bearing glitéapere selected from the BSZ,
and mostly consist of phengite, chlorite, quartz, tiny chloritoydtals and CM. In sample OF3778,
which corresponds to the chloritoid-in metamorphic isograd, thel@meaite substitution in prograde
phengite preserved in microlithons reaches 3.40-3.43 a.p.hd.chloritoid Xyy reaches 0.07
(Table 2; Fig. 12A). PhengiteX§) and chloritoid Xug) compositional isopleths constrain HP peak
conditions at T=400-420°C and 1.8 GPa in the quadri-variant field @Ga®&d+q (+HO) (Fig.
12A). This T value fits well with the RSCM-T estimatexnt this sample, i.e. T=424 °C (Fig. 10, 11;
Table 3). Sample OF3745 was collected close to the villaggrate, and shows a slightly higher
celadonite substitution in phengite (3.45 a.p.f.u.), #nglin chloritoid up to 0.09 (Table 2). P-T
conditions are estimated at T=430-460 °C and P=1.9 GPa based ontelféggand chloritoid
(Xmg) compositional isopleths (Fig. 12A). The T estimated via pseatios fits well with the
range of RSCM-T for this sample, i.e. 454 °C.

Two samples of metasedimentary rocks lacking chloritoid welected for qualitative P estimates
based on the phengite celadonite content and the associated RSSMwnple OF3698 was
collected at the very bottom of the Santa Reparata metarnegite. The highest celadonite
substitution reaches 3.45-3-50 (a.p.f.u.), and corresponds to P of ab@Rd for a RSCM-T of
460 °C (Fig. 12A). By means of the same approach, a sampletfi@mwestern part of the BSZ
(sample OF3781, Si in phengite = 3.33-3.37 a.p.f.u) plots at P=Ha6f@ a RSCM-T of 354 °C
(Fig. 12A). The P-T conditions obtained in the studied chloritoidibgasamples are compatible

with the absence of garnet in the peak assemblages, whicthareriee modeled above ca. 500 °C
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and 2.0 GPa. These conditions are in turn compatible with the dtifages of the EZ, where
garnet was found in some metasedimentary samples.

In the EZ, as metasedimentary rocks commonly display intensgnmetsion, P-T conditions were
estimated on a fresh sample of metagabbro. Previous P-Tatstim the highest-grade part of the
EZ, where surrounding schists yield RSCM-T 0f~530-550 °C, provided T£280°C and 2.2-2.4
GPa (Vitale Brovarone et al., 2011a), and we herein invéstRd condition close to the boundary
with the BSZ, where slightly lower RSCM-T are observed (480-3D0Fig. 10, 11). Sample
OF3704 is a block of metagabbro enclosed in a metasedimentaiy fran the highly sheared
contact separating the BSZ and the EZ, and consists of two acogxastphiboles (glaucophane
and actinolite, respectively, Table 1, 2), lawsonitengga phengite, chlorite, apatite, quartz and
titanite. This particular paragenesis is common in lawsoglitagite-facies metamafics of Alpine
Corsica, and does not show significant retrogression aside l&cah late chlorite overprinting
garnet and glaucophane. Note that the absence of omphacite irarhide sdoes not reflect
retrogression but is due toXgpoor bulk-rock composition (cf. Vitale Brovarone et al., 2011a for
details). Relicts of a former Ca-rich glaucophane generdfiable 2) core larger amphibole
crystals and testify for incomplete peak reequilibration. Lavwsdiorms fine-grained aggregates
replacing the igneous plagioclase sites. Garnet forms miéintdasts characterized by a prograde,
bell-shaped Mn compositional zoning and particular optical anisotrdpyitale Brovarone and
Herwartz, 2013 for details and compositional profiles). Phemsgibevs very high Si content up to
3.6 (a.p.f.u., Table 2). A first generation of chlorite igueally in equilibrium with garnet, whereas
a second one occurs as pseudomorphic product after garnet and glaucGplnagtecompositional
isopleths constrain equilibrium conditions at 470-490 °C and 2.3-2.4 G, labundary between
the di-variant filed Chl+Omp+GIn+Act+ Gt+Phe+Law+q and thevaniiant field Omp+GIn+Act+
Gt+Phe+Law+q (Fig. 12B). Omphacite was not observed in thdiest sample, but occurs in
negligible amount in the modeled pseudosection (< 5vol%), and lilkgdgnds on the complexity
in modeling amphibole-rich equilibria or on the effect of partiathequilibrated domains (see
above). The sample contains chlorite, as modeled in the ridAva field
Omp+Ampl+Amp2+Phe+Chl+Gt+Law+Q (Fig. 12B). The obtained T edémfit well with the
RSCM-T in the host calcschist (ca. 480-500 °C, Fig. 12B).

7. Discussion: the blueschist-eclogite transition in the 8istes Lustrés
7.1 Oceanic vs. orogenic origin for the lithological suites
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The origin of the lithological associations in HP terranes has b@atter of long-standing debates.
On one side, the “subduction channel” model ascribes a majotorahtense tectonic disruption
and “mélange” at the plate interface, including profound mixing éetwslab- and mantle wedge-
derived material (e.g. Blanco-Quintero et al., 2010; Cloos dmev8, 1988; Guillot et al., 2009;
Malatesta et al., 2011). On the other hand, lithostratigraphiernaditons in poorly deformed
terranes led some authors to interpret a large varietythafldgical associations as primary and
consistent pieces of subducting lithosphere, often preserving raitgsturbed sequences (see
extensive literature by, e.g. Lemoine et al., Lagabredlal. and references therein). In the case of
units displaying large and rather coherent lithostratigraphicssuitest authors agree with a limited
extent of late tectonic mixing (see e.g. Monviso, Lombardo e18¥.8; Corsica: Lahondére, 1996;
Vitale Brovarone et al., 2011b; Meresse et al., 2012 and nefesgherein). Despite local intense
deformation, this type of terrane shows consistent lithologissbciations, among which the most
common is the succession of ophiolitic basement rocks overlain bytegiyrtmarbles, pelites; or
the more recent reevaluation of continental basement sBaedwviched between serpentinites and
metasedimentary rocks as continental extensional allochthorisa(@®e et al., 2012). These
configurations are common in the EZ and also locally charactirézéthological associations of
the BSZ (see section 3). Importantly, no evidence of mantle waelijeed material has ever been
found in both units.

On the contrary, due to the more chaotic structure, the intaipretd block-in-matrix structures
as either “subduction mélanges” or deformed olistostromeghis €rux of these difficulties
(Wakabayashi, 2012). Block-in-matrix structures were found in botB8®and the EZ, but they
show striking differences. In the EZ, mafic blocks in a metaseaiany matrix are localized close
to the contact with the BSZ, they are intensely internally defdrrand commonly arrayed within
the main Alpine schistosity. These characteristics led fiavir the hypothesis of intense Alpine
boudinage, but within a coherent unit and without mixing with “exotic’emalt In the BSZ,
however, ophiolitic material within metasedimentary rocksigespread and ranges from thin beds
to large blocks. Among the several characteristic featfréisese rocks, two are especially worth
underlining: the frequent occurrence of rather undeformed bréommggomerates, and the
occurrence of organic matter and carbonates inside the ragficsiblocks. These features clearly
indicate sedimentary mechanism of emplacement of ophioliticrialateithin metasedimentary
rocks. Large blocks of metagabbro are therefore interpretetiséestomal bodies, following the
conclusion of previous works in the Western Alps analogues of thesdgeugit Deville et al., 1992;
Lagabrielle, 1987; Lagabrielle and Cannat, 1990; Lagabrielle alimbP1985; Le Mer et al., 1986;
Lemoine, 1980; Lemoine et al., 1987; Tricart et al., 1982). Thdadil#y of exposed gabbros and
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serpentinities at the seafloor as sources for ophiolitic olistostr deposits is a characteristic
feature of slow-spreading oceans like the Atlantic Oceantandlpine Tethys (Sauter et al., 2013;
Lagabrielle and Cannat., 1990). These surfaces, and their cwitiadche overlying sedimentary
cover sequence, are locally preserved in the studied unitdpeadty marked by diagnostic rock

types such as ophicarbonates (e.g. Fig. 3A,B).

7.2 Contrasted lithostratigraphic patterns between EZ and BSZ

The blueschist-eclogite transition in the Schistes Lustréslmhé Corsica is associated with an
abrupt lithological contrast. The BSZ comprises mainly metageland marble layers with
volumetrically minor serpentinites/gabbro-dominated metaophiolitéeycalated at various levels
within the metasedimentary sequence. Alternatively, the &Zharacterized by prevailing
metaophiolites, mostly consisting of serpentinites and metabaaall associated calcschists. Our
field observations permit the primary stratigraphic relationshipsng the different lithologies to
be locally established. The resulting tectonostratigraphitess are summarized in Figure 13 and
described as follows for their major features.

At a closer look, apart from the occurrence of dominant metasedary rocks in the BSZ and
dominant metaophiolites in the EZ, the two units show subtle but inmbdgetonostratigraphic
differences (Fig. 13). Both units show typical supraophiolitic sedtary sequences, such as
metacherts, metalimestones, to more pelitic materialamsy but, notably, metapelites and
calcschists prevail in the BSZ and in the EZ, respectividlg. BSZ is characterized by remnants of
denudated ultramafics, often containing abundant gabbroic bodies, and tmemrawcurrence of
gabbro-dominated ophiolitic debris and olistostromes intercalatetliinwida mostly pelitic
sedimentary sequence (Fig. 13A). Metavolcanics are rare and ltmalized bodies. Similar
settings have been extensively documented in the Queyras regiiastérn Alps and has been
already compared to the Inzecca formation of Corsica and thddésrmed units of the Apennines
(Lagabrielle and Cannat, 1990; Lagabrielle and Lemoine, 1997; Leni08; Lemoine et al.,
1987; Tricart, 1974).

In the BSZ, the amount of continental material increases psigegstoward the contact with the
EZ: i) it is absent in the lowest-grade condition (low-gradedalist unit in Vitale Brovarone et al.
2013, cf. section 2), ii) it occurs as small conglomeratic kis¢he highest-grade part of the BSZ
(Lawsonite-blueschist unit in Vitale Brovarone et al. 2013) andacadinental basement slivers
toward the contact with the EZ (e.g. Caron and Delcey, 1979; Lalgnt@96; Meresse et al.,
2012; Vitale Brovarone et al., 2011b). These features suggest &gsivgrtransition from more
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distal to more proximal (OCT) origin moving upward in the daat pile (and from the lowest to
the highest metamorphic grade). Continent-derived debris also exikis the blueschist-facies
metapelites of some units of the Western Alps, and tesfifiess comparable paleogeographic
origin, close to a continental margin (Caby et al., 1971; PalimbLemoine, 1984).

The EZ is characterized by a thicker metaophiolitic b&sgmostly consisting of serpentinites
and metabasalts (Fig. 13B), but also shows a thick metasddimeonver sequence of prevailing
calcschists. Reworking of mafic/ultramafic is common witlia ophiolitic pile (e.g. the so-called
Mandriale unit, cf. Vitale Brovarone et al., 2013), but ophiolitieccias within metasedimentary
series are rare compared to the BSZ. Also in the EZfrdgpent occurrence of continental
basement material suggests an OCT origin (e.g. VitaledBooe et al., 2011b). The eclogite-facies
unit of the Schistes Lustrés of the Western Alps, sucheabtnviso or Zermatt-Saas units shows
comparable tectonostratigraphic features, with dominant metawvoéc@_agabrielle and Lemoine,
1997; Lombardo et al., 1978; 2002) and local continental extensionaitabbos (Beltrando et al.
2010). The sedimentary cover of the Monviso unit does not show the tygoalkn succession of
oceanic affinity, rather it is rich in continent-derivedicsitlastic material (Baracun formation,
Lagabrielle, 1994).

7.3 Contrasted metamorphic patterns

The second striking difference between the BSZ and EZ is lfieeAmetamorphism, as outlined
by mineral isograds, RSCM thermometry and P-T pseudosectio®@®M Risermometry provides
the maximum T experienced by CM bearing rocks, independently &tvogression. In the case of
Alpine Corsica, the preservation of HP-LT phases such amaw@ssuggests a cold retrograde
path, and the absence of significant decompressional heatirgyfeliire permits to ascribe both
Tmax by RSCM and Pmax estimated by pseudosection modeling tontleensatamorphic event.
The good fit between RSCM Tmax and T associated with Pmax estinvea pseudosection
modeling corroborate this assumption.

In the BSZ, metamorphic conditions increase progressively fowerigrade (P=1.5-1.6 GPa at
T=350°C) to higher-grade (P=1.8 GPa at T=460-480°C) lawsonite blsesaties conditions,
without significant metamorphic gaps. Metamorphic mineral stg(i.e. lawsonite-chloritoid) are
homogeneously distributed over the studied area and correspond to speetéinorphic
conditions (Fig. 10 and 11). In the Western Alps, the bluesdustd, metasediment-rich zone
(Queyras, Combin) shows the same progressive increasestaimorphism, from ca. 330-350
°C/0.7-1.1 GPa to ca. 470-480 °C/1.8 GPa (Beyssac et al., 20baldaat al., 2009; Plunder et
al., 2012; Schwartz et al., 2012). Fig. 14), and comparable rogaa patterns (Plunder, 2013,
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pers. com.). The only difference between the two belts iedberrence, in the Western Alps, of an
epidote-blueschist zone, which is not observed in Corsica. Howeiefeature can be related to
the effect of a much more pervasive retrograde overprint in g&am Alps, as recently proposed
for similar metamorphic trends in the blueschist terraneses¥ Baledonia (Vitale Brovarone and
Agard, 2013). This latter hypothesis is supported by the estimatgdM»& conditions for BSZ
rocks, which plot in the lawsonite stability field, as foe MWestern Alps (Fig. 12).

The EZ is characterized by lawsonite-eclogite-facies assgewladlso in this zone, a slight
eastward T gradient is observed, from 470-490°C to ca. 530-550°QR bstimates are rather
constant and points to ca. 2.3-2.4 GPa (Fig. 11; (Vitale Brovaebméd, 2011a). The eclogite-
facies, metaophiolite-rich units of the Western Alps showiragimilar P-T estimates at ca. 480 to
550°C, and 2.2-2.6 GPa (Angiboust et al., 2009; 2011; Beyssa¢ 20@2; Gabalda et al., 2009;
Groppo and Castelli, 2010; Plunder et al., 2012; Schwartz et al., @@2)4 and 15).

7.4 Metamorphism and deformation across the blueschist-eclayitaat zone

The P-T patterns across the blueschist-eclogite boundary ofwihebelts require a careful
discussion. The P gap observed in our study in Corsica and, by caonpilatthe Western Alps
suggests the occurrence of a tectonic gap between the blueachstnd the eclogite-facies
terranes. Despite the fact that no significant T gap isrebdeacross this contact, which might
suggest a limited displacement, petrologic arguments indibateoccurrence of a considerable
tectonic elision along the blueschist-eclogite boundary. The mgiment for that is the sudden
appearance of eclogite-facies minerals along this comdutth is unlikely in the case of a
continuous metamorphic gradient. As an example, the appearancenef gametabasic and
metasedimentary rocks is sharp and not attenuated by litholagpogbositions more or less
favorable to garnet formation (e.g. Mn-rich/poor rocks). Moreawaphacite in the BSZ is limited
to veins or occurs in little amount in mafic rocks, wheré&sa common and abundant component
of several rock types throughout the EZ. These patterns are wriliktie case of a progressive
increase of metamorphism, and support the hypothesis of a trw,Pag suggested by our
estimates pointing to a gap of ca. 0.2-0.6 GPa (Fig. 1portantly, the same P gap was estimated
by means of different techniques by Ballevre and Merle (1993) iWVigstern Alps. For the above
reasons, we are confident that our petrographic observationsetmtbgic estimates reflect a real
P gap between the two units. Interestingly, a similar P tgp separates the metasediment-rich
blueschist terranes from the metaophiolite-rich eclogite nesraof New Caledonia (Vitale

Brovarone and Agard 2013).
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Maximum T estimated by means of RSCM show a progressiveasergf metamorphism across
this contact, and no T gap is observed. This pattern has been dbbgrseveral authors in the
Western Alps and across different profiles (Beyssac @08R; Gabalda et al. 2009; Plunder et al.
2012; Schwartz et al. 2013; Fig. 11 and 12), and therefore cannot bdecedsas a local feature.
In the two belts, eclogite-facies assemblages occurrgiaitom the restricted T range of 470-
490°C (Fig. 10, 11, 14 and 15). This feature is again unlikely in H#s® o©f late tectonic
discontinuities (e.g. late extensional faults), which would haveensoattered patterns. In the
Western Alps, the contact separating the two units (bluesduist eclogite-facies) has been
interpreted as a late, greenschist-facies extensional(Zallevre et al. 1990; Ballevre and Merle
1993). However, in Corsica, several field arguments suggesirnoeigin for this contact. In the
BSZ, lawsonite, which is an HP phase extremely sensibldrtmrade overprint, is well preserved
in the proximity of the contact with the EZ, thus constraining rttegion along this contact to
lawsonite-in, HP conditions. Furthermore, this contact is foldedFoyecumbent folds (cf. section
5), indicating at least pre-LP deformation juxtaposition. Weefloee propose that this contact
originated at depth during the exhumation of the EZ to blueschisisfaonditions, and was only
lately reactivated during uplift at greenschist-facies caoht (see also the polyphased evolution
proposed by Ballevre and Merle, 1993 for the Combin fault in thet&kte Alps).

Data from Corsica and the Western Alps suggest that the#&tHTr across the blueschist-eclogite
transition is characterized by a steep, rather isothanoi@ase of pressure corresponding to a T of
ca. 480-500 °C (Fig. 15).

The occurrence of lower-grade units beneath the EZ, i.e., tlstagbéccia unit (see Vitale
Brovarone et al.,, 2013), may be seen as a limitation of our Imddevever, the Castagniccia
terranes have been referred to a continental margin, and tmad ckpresent part of an oceanic (or
transitional) oceanic subduction. From a geodynamic point of,\ilke Castagniccia units may
represent an equivalent of the internal crystalline maesitae Western Alps (Dora Maira, Gran
Paradiso, Monte Rosa), and their lower grade compare to thgingedEZ can be explained by the
embryonic collisional evolution experienced in Corsica compardioket Western Alps.

The observed P gab in absence of relevant T gap appears teutabde configuration for the
possible effect of tectonic overpressure. This mechanisme®sdhown to require rheological (or
lithological) contrast in order to develop (e.g. Mancktelow, 20@8)wever, the boundary
separating the two units, i.e. BSZ and EZ, only locally cormedpado a lithological contrast (e.g.
metasedimentary rocks vs. metabasalt), and most commonlysoegilnin rather comparable
metasedimentary rocks. For this reason, at a first approgimatie contribution of tectonic

overpressure is probably negligible.
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7.5 Contrasted styles of accretion during shortening

The BSZ and EZ of Alpine Corsica exhibit different deformatiortepas. In the BSZ, field
observations suggest the tight repetition of small, metasedmsanslices locally floored by
metaophiolites. In contrast, the ophiolitic rocks of the EZ forather large and continuous sheet.
In the EZ, metamorphism slightly increases from ca. 490 to 65@t°a constant P of ca. 2.3 GPa.
In the BSZ, the T gradient of 350-480°C occurs across a struthickhess of 1.5 km, and also
corresponds to a gradual P increase, i.e. 0.5 GPa from the lneeupper-grade part of the BSZ.
This very condensed metamorphic gradient implies a factor ehustion of ca. 15 during
exhumation (calculated considering a differential burial of0ca.GPa and an average dip in the
range of 50°) that was likely accommodated by significant patinedrstrain, or a combination of
penetrative strain and many small extensional faults. Thigrtiecattenuation is extremely high and
we are not aware of any analogues. The T gradient of thie Bfierwise associated with a rather
constant P value (ca. 2.2-2.5 GPa), thus requiring a limitedugtion during exhumation. The
timing of this tectonic attenuation in the two units, most notabthe BSZ, clearly post-dates the

HP metamorphic climax. An alternative mechanism is propirsséction 7.6.2.

7.6. Linking oceanic geometries and the tectonometamorphic evobfittdpine belts

7.6.1. Comparison between fossil and present-day structuresaespleading oceans

Detailed lithostratigraphic fingerprints indicate that the bbiést- and eclogite-facies terranes of
the Schistes Lustrés of Alpine Corsica and Western Alps sadifierent types of Tethyan
lithosphere, characterized by dominant serpentinites and metagablme bara and by volcanic-
rich suites on the other hand (cf. section 3 and 7.1). The eeidenkarge exposures of ultramafics
at the seafloor by means of low-angle detachment faultsnisnon in both the BSZ and the EZ,
and represents a common feature of both slow-spreading oceans ahpadisive margins as well
as OCT (Cannat et al., 2009; Lagabrielle, 2009; Manatschalléantener, 2009). Along the axis of
active slow-spreading ridges, such as the Mid-Atlantic ®idgd the Southwest Indian Ridge,
successive generation of extensional structures lead to theuotiostrof distinct lithological
associations (Cannat et al., 2009; Picazo et al.,, 2012; Saudér 2013; Smith et al., 2008).
Serpentinite-floored, gabbro-rich zones are abundant in the foobfalarge, oceanic core
complexes lacking intense volcanic or subvolcanic activity, andrevi@ense reworking of
ophiolitic basement rocks also occurs (Sauter et al., 2013)ditian the gabbro-rich footwalls are
also characterized by a thick network of talc-rich shear zomegs Picazo et al. 2012), whose

possible role during subduction and exhumation is discussed in the néxt.sdeinging walls of
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these structures may be otherwise richer in volcanic prochattsnay be generated prior or during
the activity of a new detachment fault. This suggests thelpessicurrence, in the Alpine Tethys,
of two main generations of extensional structures, the fegigbpossibly responsible for the
exhumation of mantle rocks in a large OCT zone (now preservec ieZh cf. e.g. Lavier and

Manatschal, 2006; Lemoine et al., 1987 for early model) whereaetoad being responsible for
the “oceanization” of a more distal domain (now preserveélddarBSZ).

Our tentative model is schematized in Figure 16 and repreaesigtable configuration for the

fossil Tethyan rocks of the BSZ and EZ in the Schistes Lustr€srsica and the Western Alps. In
addition, this model may explain the different types of sedimgrtavers observed in the two
terranes of the Schistes Lustrés, i.e. metapelites in BSZalcschists in EZ, possibly resulting

from the diachronous exposure of basement rocks at seafloor.

7.6.2. Could oceanic structures control the tectono-metamorphic ewolati subducted oceanic
crust(s)?

Lithostratigraphic and metamorphic fingerprints in Corsica anddnestern Alps are comparable
on many points, and show surprisingly similar prograde P-T pattéimslb). One can argue that
these similarities depend on the fact that the two beltesept part of the same subduction system,
thus sharing common setup and metamorphic evolution. However, dhgettg probably represent
two parts of the same orogen, and originated in two distincthmiaous and possibly opposite
subduction zones (cf. discussion in Vitale Brovarone and Herwarl8).2Consequently, their
similar tectonostratigraphic and metamorphic patterns mayléteddeo a mechanical and thermo-
mechanical control exerted by inherited oceanic geometriesaontain building.

The interpretation of the metamorphic (blueschist and eclogitg)lithological (metasediment-
metabasalt-rich/poor) contrast is twofold. Some authorspirgethis contrast to derive from the
progressive offscrapping of oceanic sedimentary cover rocks ababe of a blueschist-facies
accretionary prism, and the subsequent eclogitization of ophistifement rocks at greater depths
(Agard et al., 2009; Marthaler and Stampfli, 1989). Other autiedes the lithostratigraphy of the
two terranes to two different types of oceanic settinggmaapoor and magma-rich, respectively,
also by analogy with present-day settings in slow-spreading ofleagebrielle and Cannat, 1990;
Tricart and Lagabrielle, 1991; Tricart and Lemoine, 1983). Our hltatigraphic observations
likely support the second interpretation. In particular, both zonesgmwe primary basement-cover
sections, but the two types of lithostratigraphic suites aranehly different, thus indicating two

different types of Tethyan lithosphere.
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Previous works favoring this paleogeographic signature interpteéedontrasting nature of the
two terranes, i.e. metasediment- and metaophiolite-richectigply, as the result of two different
mechanisms of “decollement” from the subducting slab of theldasement types (Tricart and
Schwartz, 2006). The first domain, lacking thick volcanic laggposes mantle rocks or associated
gabbros at seafloor by low-angle detachment faults, which aeetlgli covered by oceanic
sediments. During subduction, this structure may favor localizati the decollement layer in the
upper part of the ophiolitic basement along former oceanic detachimestclose to the base of the
sedimentary pile, and its “shallow” accretion at the basthefprism. The occurrence of a thick
network of talc-rich shear zones in gabbro-rich footwalls of ptedayn settings (Picazo et al.,
2012) may represent the key parameter controlling this eamty shallower decollement
mechanism. Talc-rich layers are also found in the bludsohis of the studied Alpine belts (e.g.
Rocca Bianca zone in the blueschist units of the Western édpped by breccias and pillows) and
have been considered as Alpine shear zones (Tricart et al., C882hterpretation may imply new
considerations on the origin of these features. Hanging waltesé structures in active oceans are
less deformed and poor in talc-rich shear zones, and more commonlyisrgicanic rocks. In
the EZ of both Corsica and the Western Alps, possible hanging evdisge oceanic extensional
structures, ultramafics and sediments are often separatea thick basaltic layer. This type
structure may favor localization of the decollement laydower structural levels, possibly at the
base of a more intensely serpentinized zone, and the incorporattookefr ophiolite sequences at
greater depth into subduction.

The chronology of metamorphism in the two terranes is simil&orsica and the Western Alps,
with blueschist basalt-poor being subducted prior to basalt-rich doifzhinsview in Agard et al.
2009; Vitale Brovarone and Herwartz 2013). This feature suggesigghfly earlier subduction of
BSZ crust followed by EZ domains. The progressive increasenfinental-basement material
moving from the “oceanic” BSZ to OCT EZ supports this hypothesid suggests the progressive
approach of a continental margin to the subduction zone.

The two tectono-metamorphic terranes, i.e. basalt-poor bluesmistbasalt-rich eclogite, are
systematically juxtaposed in a very precise range of P aad fievealed by mineral isograds and
metamorphic estimates in Alpine Corsica and Western Alpsariicplar, their contact statistically
corresponds to the T of ca. 470-490 °C and separates rocks that undgffessrit P (ca. 1.8 GPa
versus 2.2-2.4 GPa, Fig. 15). This P-T range may represeetraomechanic barrier for the two
types of basement to be detached from the slab and exhumed. The sasgiedndicate that the
basalt-rich sequence resists mechanical decoupling until ispeed#tamorphic conditions are
reached, i.e. T=470-490°C and P=2.2-2.5 GPa (lower limit @fettiogite zone), whereas basalt-
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poor segments are preferentially detached at blueschiss-famielitions (T=330-470 °C, P=0.8-1.8
GPa). The key T range of 470-490 °C at which the two terramxéspjose corresponds to a drastic
change in the style of accretion and decollement (Fig. 17@. progressive T increase with the
deeper metamorphosed eclogite-facies terranes can be depithedtbgology of the geotherms in
the subduction zone, which are tentatively represented in Figuie dr7 idealized paleotectonic
setting for Alpine Corsica. At a depth comparable with the blusseblogite transition in a cold
subduction zone, geotherms parallelize to the plate boundary and tighitee.g. numerical
simulations by Hacker, 2003; Syracuse et al., 2010), and T alonpldtee boundary slightly
increases downward. The exhumation and underthrusting of deeper,ectdogis material along
this interface, possibly triggered by the subduction of a conaherdrgin in the studied cases (see
meaning of the Castagniccia unit above), would preserve a ratiiinuous prograde Tmax

gradient with the shallower blueschist-facies accretionamyptex (Fig. 17).

Conclusion

The blueschist-eclogite transition in Tethyan belts such as Alporeica or Western Alps is

accompanied by contrasting tectonostratigraphic and tectonometampgiteims. On one hand,

blueschist-facies terranes form by the repeated accretion cdniolpoor domains of the low-

spreading ocean, and show a continuous metamorphic gradient incrgasingj70°C and 1.8 GPa.

On the other hand, eclogite-facies terranes form large and mhsrnpted slices of volcanic-rich

slow-spreading oceanic lithosphere. The transition from one to hiee @tcurs at the critical T of

ca. 470-490 °C, and is accompanied by a progressive increasndffly a systematic P gap in the
range of 0.6 GPa.

Data discussed in this study suggest that inherited geomedueb, as multiple detachment
generations and oceanic core complexes in slow-spreading ocearisaweag crucial role in the

mechanism of accretion or subduction and mountain building. Field obsesvaild comparisons

with active analogs in present-day oceans show that thesguses have different lithological

associations and structures that may exert a precise mineedagichanical control on selective

exhumation of blueschist- and eclogite-facies material inemiogoelts.
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CAPTIONS
Fig. 1. A) Simplified geological map of Alpine Corsica. B) Metamarptap of Alpine Corsica. C)
Interpretive geological cross-section of Alpine Corsica (localrabn Fig. 1B). Modified after

Vitale Brovarone et al., 2013.

Fig. 2. A) Simplified geological map of the studied area. Sedimeetsumadifferentiated. B)
Detailed geological map of the area selected for cartographic, tstraic and petrological

analyses. Modified aftédRossi et al. (1994), Vitale Brovarone et al. (201 Tihe two cross-sections
AA’ and BB’ are shown in Figure 7 together with petrologic data actbssblueschist-eclogite

transition zone.

Fig. 3. Ophiolitic breccias and blocks of the BSZ. A) General panomariae Bigorno pass area.
Note the occurrence of ophicarbonate capping the ultramafic basemaicgting the preservation
of an oceanic detachment surface. B) Ophiolitic metabreccia aBitperno pass. As for most
metabreccias in the BSZ, this layer mostly consists of gabbroidcoogabbroic clasts (C) and

minor ophicarbonate clasts (B). D) Chlorite-ankerite-rich horizorhimitmetapelites of the BSZ
(Morosaglia). E) Basaltic metabreccia within metapelite. F) Daifiia large metagabbro boulder
included in metapelites. Note the occurrence of a basaltic dyke (ypgerof the photo)

crosscutting the gabbro.

Fig. 4. Metasedimentary cover rocks of BSZ. A) Typical outcfapetapelite in the BSZ. B, C)
Panoramic view (B) and line drawing (C) of the Santa Reparata metacorrgken{®orosaglia,
Fig. 2B). D, E, F) Santa Reparata metaconglomerate. Note the abundancdiofctéasts (E) and
the local occurrence of mafic (E, F) and carbonate clasts (F) imthesic matrix. In F, note the

top-to the NNE sense of shear defined by the mafic clast. ) Kastello di Rostino
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metaconglomerate. In G, acidic clasts embedded in metapelitidxmht H, metric granitic

boulder included in arkosic matrix. In I, gabbroic clast in theanenhglomerate.

Fig. 5. Metabasalts and cover rocks of the EZ. A) Well-presigpillow basalt (Castello di Rostino
ridge). Note that this metabasalt is fully recrystallized atdanite-eclogite-facies conditions. From
Vitale Brovarone et al. (2011a). B) Typical facies of EZ volcathrsentary metabasites (Monte
Compoli). Variably dismembered pillow basalts are embedded initictafatrix. These rocks form
a thick body extending N-S all along alpine Corsica, the so-calleddiVéde unit (Lahondére et

al., 1999). C) Typical outcrop of the EZ Calcschists. Notablumdance of carbonate layers.

Fig. 6. A) Schematic cartoon showing the most characteristic niessttses and deformation
styles of HP and LP tectonometamorphic stages in Alpine Corsidax@hple of relicts of HPp
structures. In this case,a HPp isoclinal fold defined by primary cornipaai layers is successively
refolded during the HPr stage. C) Example of geometrical relatipsshetween HPp and HPr
fabrics. Note the distinct discordance of HPp and HPr fabrics in theermompetent metacherts
(lower part), and the complete transposition and parallelization of the &ldck in the less
competent terrigenous metasedimentary rocks. D, E) Example opéf folds associated with a
poorly penetrative, high-angle schistosity. In (E) (thin sectmane-polarized light — PPL), note
the absence of a well-developed schistosity in these struckyr€. Examples of LP open folds

characterized by flat axial planes and the absence of axial planstesity.

Fig. 7. Lower hemisphere Schmidt projection plots of structdeahents in the studied area. High-
Pressure prograde (HPp) and Retrograde (HPr) data are concordant and plotethér. Black

and white symbols refer to BSZ and EZ structural data, respectively

Fig. 8. Interpretative geological cross-section across the BSZ ahddhes (see Fig. 2B for
location). The most representative microstructural relationships thed HP phases are

schematically drawn (see Fig. 9 for details and microphotographs).

Fig. 9. Representative microstructural relationships betweendibgnostic HP minerals and
deformation. A) Distinct HPp crenulation cleavage on primargtgraphic compositional layers.
These structures are characteristic of the lower-grade eagiarh of the BSZ. B) Penetrative

Alpine schistosity resulting from the superposition of HPp (in red)HRd (in white) fabrics in
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metapelites of the BSZ. C) Microlithon preserving relicts Bp Habrics defined by chloritoid and
phengite in metapelites from the BSZ. Note that the chloritoid cigstédo parallelized to the new
forming schistosity. Due to the partial overprint of chloritoidhin the foliation, we attributed this
fabric to HPr conditions. D) Superposition of HPp and HPr fabrics inaaslonite-bearing
metasedimentary rocks from the BSZ. Note that lawsonite preaipisytekinematically with
respect to the first fabric (which is included in lawsonite @lgstHPp), and successively rotated by
a second fabric. Due to the slightly lower Si content in phengitdattes fabric is referred to HPr
conditions. E) LP crenulation cleavage associated with LP upright émda in metapelites from
the BSZ. F, G) Microstructural relationships between HPp and féBrics in garnet-bearing
metacherts of the EZ. Note the relicts of HPr fabrics anteralogy, e.g. garnet and phengite in
(F) and blue amphibole in (G) preserved in microlithons. In (G), nb&t blue amphibole is
partially transformed into chlorite during the HPr deformation. H)li&eof HPp lawsonite
wrapped around by the HPr schistosity. Lawsonite is partially replédgeparagonite aggregates
during this stage, but it still preserves relicts of the H&lgrics defined by tiny acicular rutile and

organic matter.

Fig. 10. A, B) Metamorphic map of the studied area showing the RBGdk and peak P-T
estimated via pseudosection modeling. In B, The detected metamorplei@alnmsograds are

outlined by the dotted curves.

Fig. 11. Geological cross-sections across the mapped area (seAcifpr location of the two
profiles and for color codes) showing the estimated P-T condition irtubdeed area. Dark boxes

refer to PT estimates Bjitale Brovarone et al. (2011and Vitale Brovarone et al. (2013).

Fig. 12. P-T pseudosection of selected samples of the BSZ metasadireamples (A) and the EZ
metamafics (B). The modeled bulk rock composition (wt%)fas @i3=60; Al,03;=30; FeO=3.5;
MgO=3.5; K;O=3, and for (B) is Sig=53, ALOs;=14; FeO=13; MnO=0.4; MgO=7.5; Ca0=9;
NAO=3; K,0=0.1. Bulk compositions were obtained by means of SEM-EDS analyses on
microdomains unaffected by late retrogression. In (B), note th&-dliconditions were plotted on

the pseudosection calculated for sample OF3745, but each one weas estimttedespective
pseudosections. Chl: chlorite; Phe: phengite; Carp: Carpholite; Ctdorioid; Gt: garnet; Q:
quartz; Omp: omphacite; Ampl: Na-rich amphibole ; Amp2:Ca-rich amphibohep3Na-Ca

amphibole; Law: lawsonite; coe: coesite; Zo: zoisite.
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Fig. 13. Reconstructed tectonostratigraphic logs of the BSZ (A)lend&Z (B). A) a, b) Monte
Campo Rotondo area (Fig. 2B). In (a), the Santa Reparata metaconglomepaiteinsthe upper
part of the log; however, field analyses did not permit to clarifyptiteary structural position, and
a deeper structural position is not excluded. c) Bigorno pass arga ZR). Note the occurrence of
ophicarbonate, likely carbonatized serpentinites, atop of the ultramaficnteage and of
ophicarbonate clasts within gabbroic metabreccias. d) Campitello area.him d¢ase, the
serpentinized basement is overlain by a slice of continental basewek# interpreted as a
Tethyan extensional allochthorf¥itale Brovarone et al., 2011b; Meresse et al.,, 20I2)s
continental basement sliver is also locally found further to the noltise to the Rutali village, in
the Cima Zuccarello and Serra di Pigno areas. B) a) Castello diilRostdge. b) Frasso area.
Note the occurrence of garnet in metachert (dots) in both a) ara) Bpcca di Pruno area. Also in
this case, as log d in the BSZ, small continental extensional allochaéihengcally found atop the
ultramafic basement. In the EZ, other slices are found in the SamnBedrea(Vitale Brovarone et
al., 2011b)d) Monte Compoli area. sp: serpentinite. mg: metagabbro. mb: metabasel

metachert. mp: metapelite. mcg: metaconglomerate. oc: ophicarbosatalcschists.

Fig. 14. Metamorphic maps of the Schistes Lustrés units of theM/édps. A. Modified after
Beltrando et al., 2011. B, C. Details of the blueschist-eclogitesition in the Piemonte Zone of the
Western Alps showing the published RSCM dataset across thehidtiestogite transition. In B,
data from Beyssac et al. (2002), Gabalda et al. (2009) and Plunder @04R). Modified after
Plunder et al. (2012). In C, data from Schwartz et al. (2012)Aargiboust et al. (2011)

Fig. 15. P-T diagram showing the metamorphic climax estimates isttitked area (squares),
together with those estimated in the Western Alps (ellipsesqniephic conditions for Corsica
from this study and Vitale Brovarone et al. (2011a); for the Westipsldy Beyssac et al. (2002);
Gabalda et al. (2009); Angiboust et al. (2009. 2011); Groppo and Castelli (201)der et al.
(2012); Schwartz et al. (2012). RSCM data from: 1: this study; 2. Schwearal. (2012); 3:
Plunder et al., (2012); 4: Gabalda et al. (2009); 5: Beyssac eR@DZ). *The lawsonite-in isograd

refers to the appearance of metasomatic lawsonite in metasedmnentks.

Fig. 16. Idealized genetic model of the BSZ and EZ terranes, tmaAtle rocks are exhumed by
means of a first generation of low-angle detachment faults followeditst magmatic stage. In B

and C (close up), a second generation of low-angle extensional struckimames new ultramafic
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substratum and the associate, newly formed gabbroic rock. The seauradtgen core complex is
associated with astenospheric upwelling (C). Note the abundance of gabikiamd talc-rich

shear zones in the footwall. The oceanic core complex geometng im@lified after Cannat et al.
(2009). The future decollement layer during subduction in the two ofpasist is highlighted by
the dotted line. The geometry proposed in this model also considecgdhieence of different
sedimentary cover sequences in the BSZ and the EZ, possibly duehimrtbas exposure at
seafloor, and the progressive increase of continent-derived materidhgndownward from the

gabbro-rich, lower-grade BSZ, to the basalt-rich EZ.

Fig. 17. A) Idealized subduction zone showing the distribution of 82ed®d the EZ with respect
to the general trend of geotherms in cold subduction zones. The deptf ektitnates of the
studied samples (circles) based on 0.1 GPa5 km. Note the distribution of the highest-grade
circles along a geotherm. B) Close-up of the BSZ accretionary comiypte® the accretion of
several slices of metasedimentary rocks, locally floored by lphimasement rocks. This style of
accretion is probably favored by the occurrence of talc-riodas zones in gabbro-rich footwalls of
oceanic core complexes (cf. Cannat et al., 2009; Picazo et al., 2012}loSe-up of the EZ
decollement. Note the decollement of a large slice of basaltrigd. In this case, the decoupling
of the EZ rocks is possibly triggered by the incoming contineraegim(cf. discussion in Agard et
al. 2009).
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Table 1. Representative mineral assemblges in metasediments and metabasites of the BSZ and EZ during HPp, HPr and LP conditions. +
indicates phases that may be present depending on the selected sample. Note that the assemblages for each stage refer to the average
metasedimentary or metabasic suites, and may not occur all in the same sample. Ferric epidote may occur in lawsonite bearing metabasites, and
does not imply lawsonite breakdown. Si content in phengite (a.p.f.u.) is also reported for the different stages, while measured.
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Table 2
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Chloritoid  Chloritoid  Chloritoid  Chloritoid ~ Chloritoid  Chloritoid  Chloritoid  Chloritoid Phengite  Phengite Phengite  Phengite =~ Phengite = Phengite = Phengite  Phengite
OF3745 OF3745 OF3745 OF3778 OF3778 OF3778 OF3778 OF3778 OF3778  OF3778 OF3745  OF3745 OF3698 OF3698 OF3781 OF3781
Sio, 232 24,1 23,7 24,07 24,04 24,06 24,03 24,12 SiO, 50,87 51,95 52,03 51,73 52,15 58,26 56,30 56,18
TiO, 00 0.1 00 0,04 0,00 0,03 0,04 0,00 TiO, 0,05 0,10 0,11 0,09 0,12 0,08 0,04 0,00
ALO, 39.8 39,7 40,2 41,14 40,50 40,34 4081 40,77 AlLO, 2745 28,88 26,94 26,71 26,61 3392 37,22 38,10
FeO 252 250 26,0 2594 25,69 2586 25,14 2589 FeO 293 3,15 393 3,80 389 2,07 141 141
MnO 0,7 09 09 0,83 0,76 0,75 0,79 0,82 MnO 0,02 0,03 0,04 0,02 0,02 0,03 0,00 0,00
MgO 14 1.5 13 1,08 1,16 1,09 1,11 1,01 MgO 295 287 291 298 297 1,81 145 1,30
CaO 00 00 00 0,00 0,03 0,02 0,02 0,03 CaO 001 0,04 0,04 0,02 001 0,34 0,09 0,03
Na,O 00 00 00 0,00 0,01 0,03 0,03 0,04 Na,0 032 0,17 0,18 0,27 021 0,10 0,12 0,09
K,0 00 00 00 0,03 0,01 0,03 0,02 0,00 K,O 10,03 8,72 10,00 9.87 991 3,14 301 2,53
Total 90,5 91,3 922 93,13 92,20 92,23 91,99 92,67 Total 94,64 9591 96,19 95,50 95,89 99,76 99,63 99,63
Si 20 20 20 1,99 201 201 201 201 Si 341 341 345 345 346 349 3,37 335
Ti 00 00 00 0,00 0,00 0,00 0,00 0,00 Ti 0,00 0,00 0,01 0,00 001 0,00 0,00 0,00
Al 40 39 40 401 3,99 398 4,02 4,00 Al 2,17 223 2,10 2,10 2,08 240 2,62 2,68
Fe® 00 00 0,0 0,00 0,00 0,00 0,00 0,00 Fe” 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Fe” 18 18 18 1,80 1,80 181 1,76 1,80 Fe” 0,16 0,17 0,22 0.21 0,22 0,10 0,07 0,07
Mn 0.1 0.1 0.1 0,06 0,05 0,05 0,06 0,06 Mn 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Mg 0.2 0.2 0.2 0,13 0,14 0,14 0,14 0,13 Mg 0,29 0,28 0,29 0,30 0,29 0,16 0,13 0,12
Ca 00 00 00 0,00 0,00 0,00 0,00 0,00 Ca 0,00 0.00 0,00 0,00 0,00 0,02 0,01 0,00
Na 00 00 00 0,00 0,00 0,01 0,00 0,01 Na 0,04 0,02 0,02 0,03 0,03 001 0,01 0,01
K 00 00 00 0,00 0,00 0,00 0,00 0,00 K 0,86 0,73 085 0,34 0,34 0,24 023 0,19
OH 40 40 40 4,00 4,00 4,00 4,00 4,00 OH 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00
XMg 0,1 0,1 0,1 0,07 0,07 0,07 0,07 0,07
XFe 09 09 09 0,93 0,93 0,93 0,93 0,93
OF3704
Actinolite  Actinolite  Actinolite Glaucophane Glaucophane Glaucophane Na-Ca glauc. Na-Ca glauc. Phengite  Phengite Garnet rim Garnet rim  Garnet rim Garnet core Garnet core Garnet core

Sio, 57,18 55,13 55,67 5921 5922 58,84 57,68 57,54 52,73 53,50  SiO, 37,06 373 37,11 3727 37,26 36,97
AlO, 0,65 1,92 1,02 9.94 9,62 9,38 6,26 6,40 22,87 17,14 ALO, 19,56 19,21 1943 19,33 1944 1945
FeO 14,20 14,89 14,06 13,73 13,93 14,15 18,94 17,60 526 737 Fe,0, 2,75 2,65 2,77 232 2,11 2,88
MgO 15,10 13,96 14,76 897 931 9,03 8,50 9,15 3,70 6,48 FeO 253 2531 25,68 23,49 23,83 2345
CaO 12,09 9,93 1147 031 0,32 0,62 146 148 0,00 326 MnO 55 535 546 8,08 8,18 82
Na,O 0,68 1,72 095 6,68 6,60 6,49 6,00 593 0,00 035 MgO 1,01 097 1,12 083 038 0,95
K,0 001 0,01 0,01 0,01 0,01 0,01 0,01 0,01 11,02 749 CaO 9,09 948 8,72 891 8,6 84
Total 98,79 97,58 98,31 98,87 99,03 98,54 98,87 98,13 95,57 95,59  Total 100,27 100,27 100,29 100,23 100,21 100,3

Si 2,99 301 2,99 3,01 3,01 2,99
Si 799 792 797 8,06 8,05 8,06 8,07 8,06 3,56 3,64 Al 1,86 183 185 1,84 185 185
Al 0,11 032 0,17 1,60 1,54 151 1,03 1,06 1,82 1,37 Fe™ 0,17 0,16 0,17 0,14 0,13 0,18
Fe3 0,03 0,28 0,11 042 0,53 0,44 0,77 0,77 0,00 0,00 Fe 1,71 1,71 1,73 1,59 1,61 1,58
Fe2 1,66 147 1,56 1,10 1,00 1,13 1,36 1,20 0,30 042 Mn 0,38 0,37 0,37 0,55 0,56 0,56
Mg 321 2,99 3,15 1,82 1,89 185 1,77 191 037 0,66 Mg 0,12 0,12 0,13 0,10 0,10 0,11
Ca 1,85 1,53 1,76 0,04 0,05 0,09 0,22 0,22 0,00 0,24 Ca 0,79 0,82 0,75 0,77 0,74 0,73
Na 0,19 048 0,26 1,76 1,74 1,73 1,63 1,61 0,00 0,05 Xe 025 0,26 0,24 0,24 0,24 0723
K 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,95 0,65 Xre 0,59 0,59 0,60 0,55 0,55 0,56
OH 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 Kue 0,04 0,04 0,04 0,03 0,03 0,04

Xy 0,12 0,12 0,12 0,18 0,18 0,18

Table 2. Representative analyses of chloritod, phengite, amphibole and garnet of selected samples for PT estimates. Phengite analyses refer to HPp assemblages.
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Sample Locality Lat Long n. R2/R1A* SD T(°C) SE
OF3689 Castello di Rostino 42°28° 1427 9°18°20,37” 13 0,31 0,03 505 4
0F3691 Stretta 42°26°10,07” 9° 18'39,70” 12 0,34 0,02 490 3
OF3693 Pastoreccia 42° 27’ 50,28” 9° 18’ 53,24 14 0,35 0,05 487 6
OF3695 Castello di Rostino 42° 28’ 36,54” 9°17° 17,52 13 0,65 0,03 354 4
OF3698 Morosaglia 42°26° 12,55 9°18°947” 12 041 0,03 460 4
OF3701 Rocca Soprana 42°26°21,65” 9°17°59,18” 7 046 0,06 436 10
OF3724 Valle di Rostino 42°27° 24,767 9°17°07,53” 13 0,61 0,04 371 5
OF3725% Valle di Rostino 42°27° 25,54 9°16°29,99” 12 0,64 0,01 326 2
OF3733* Bocca a Serna 42° 26’5397 9°16°45,09” 13 0,62 0,01 309 3
OF3736 Castello di Rostino 42°28°297” 9°181241” 23 0,42 0,03 456 3
OF3737 Castello di Rostino 42028297 9°18°1241” 23 0,36 0,05 479 5
OF3738 Castello di Rostino 42°28°297” 9°181241” 23 041 0,07 460 6
OF3741 Castello di Rostino 42° 28 19.00” 9° 17’ 46,77 15 0,5 0,02 413 2
OF3746 E-Grate 42° 27’ 24,327 9° 18’ 3,207 14 0,44 0,03 445 4
OF3748 Castello di Rostino 42° 27 56,64 9°17°50,79” 14 0,51 0,02 415 3
OF3754 Piano 42° 2774935 9° 18 37,747 13 0,35 0,04 485 5
OF3755 Castello di Rostino 42° 28 4 46> 9°18° 11,197 20 046 0,04 437 4
OF3766 W-Castello di Rostino 42°28°2233” 9°17° 30,98 15 0,59 0,02 379 3
OF3772 E-Castello di Rostino 42° 27’ 58,69 9°19°1,74” 16 0,31 0,05 502 5
OF3775 Castello di Rostino 42°27° 47,757 9°18°28,01” 15 0,37 0,04 473 5
OF3778 Castello di Rostino 42° 27 47,18 9° 17’ 58,93 20 049 0,03 424 3
OF3780 Castello di Rostino 42°28°9.81” 9° 17’ 46,56 20 0,52 0,02 409 2
OF3781 E-Pinzalone 42°28°16,83” 9°16’ 10,167 15 0,64 0,01 354 1
OF3783 W-Valle di Rostino 42°27°52,51” 9°16°22,677 14 0,66 0,01 347 1
OF3786 Valle di Rostino 42°27°19,59” 9° 16 41,617 14 0,64 0,01 356 1
OF3788 Bocca a Serna 42° 26’4293~ 9° 16> 51,04 14 0,64 0,01 357 1
OF3792 S-Valle di Rostino 42°27°20,39” 9°16°58,03” 14 0,59 0,02 375 2
OF3794* W-Valle di Rostino 42° 27’ 33,63 9° 16°30,38” 12 0,62 0,01 310 3
OF3797 E- Bocca a Serna 42° 26’24 ,57” 9°17°9,12” 20 0,61 0,03 369 3
OF3805 E-Castello di Rostino 42° 281,05 9° 192645 13 0,13 0,07 581 9
OF3811 Castello di Rostino 42°27° 54,13 9°18°19,85” 16 0,36 0,05 484 6

Table 3.Selected samples for RSCM thermometry. GPS coordinates in WGS84 system, number of spectra (n), mean R2ratio (Beyssac et al., 2002) or

RAT1 ratio (Lahfid et al., 2010) for n spectra with corresponding standard deviation (sdv), and calculated temperature with standard error (SE). Standard
error is the standard deviation divided by vn. The absolute error on temperature is+50 C [Beyssac et al., 2002]. *low-T samples processed with RA1
ratio.
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Figure 15
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