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Introduction

In the Mediterranean realm, the retreat of oceanic slabs triggered the initiation of backarc extension (i.e large-scale extension in the upper plate of a subduction zone), leading to the collapse of previously thickened continental lithosphere (Le Pichon and [START_REF] Le Pichon | The Hellenic arc and trench system: a key to the neotectonic evolution of the eastern Mediterranean area[END_REF][START_REF] Malinverno | Extension in the Tyrrhenian Sea and shortening in the Apennines as result of arc migration driven by sinking of the lithosphere[END_REF][START_REF] Dewey | Extensional collapse of orogens[END_REF][START_REF] Platt | Extensional collapse of thickened continental lithosphere: A working hypothesis for the Alboran Sea and Gibraltar arc[END_REF][START_REF] Royden | Evolution of retreating subduction boundaries formed during continental collision[END_REF][START_REF] Jolivet | Mediterranean extension and the Africa-Eurasia collision[END_REF][START_REF] Rosenbaum | Relative motions of Africa, Iberia and Europe during Alpine orogeny[END_REF][START_REF] Faccenna | Lateral slab deformation and the origin of the western Mediterranean arcs[END_REF]Jolivet et al., 2008). This post-orogenic evolution (i.e. crustal thinning by extension-related normal faulting after an episode of crustal thickening) resulted in the formation of series of extensional domains or wide-rift systems [START_REF] Lister | Metamorphic core complexes of Cordilleran type in the Cyclades, Aegean Sea, Greece[END_REF][START_REF] Buick | The late Alpine evolution of an extensional shear zone, Naxos, Greece[END_REF][START_REF] Corti | Analogue modelling of continental extension: a review focused on the relations between the patterns of deformation and the presence of magma[END_REF] such as the Alboran Sea, the Tyrrhenian Sea, the Pannonian Basin and the Aegean Sea. Lateral evolution from the A c c e p t e d M a n u s c r i p t central parts of the extensional domains to the bounding non-collapsed orogenic segments implies drastic lateral gradients of finite extension and suggests highly non-cylindrical structures. In the Aegean Sea, along with the drastic decrease in topography and crustal thickness, the main orogenic structures of the Hellenic belt are increasingly reworked by extension from continental Greece to Naxos, in the center of the Aegean Sea. Extensional structures related to back-arc crustal stretching evolve from essentially brittle steep and shallow-dipping normal faults in continental Greece to shallow-dipping ductile shear zones in the center of the Aegean domain [START_REF] Jolivet | Ductile extension and the formation of the Aegean Sea[END_REF]Jolivet et al., 2010). Furthermore, a straightforward correlation between the degree of non-coaxiality of the back-arc domain and the amount of stretching of the continental crust is observed at the scale of the entire Aegean domain (e.g. [START_REF] Augier | Exhumation kinematics of the Cycladic Blueschists unit and back-arc extension, insight from the Southern Cyclades (Sikinos and Folegandros Islands, Greece)[END_REF]. Marginal areas that connect to non-collapsed orogenic segments display symmetrically arranged detachment systems. In the western parts of the Aegean domain, both the West Cycladic Detachment System (WCDS) and the North Cycladic Detachment System (NCDS) exhume a horst-shaped domain, where orogenic features are still nicely preserved, depicting bivergent extension (e.g. Jolivet et al., 2010;[START_REF] Grasemann | Miocene bivergent crustal extension in the Aegean: Evidence from the western Cyclades (Greece)[END_REF]. Conversely, in the center of the Aegean domain, deformation remains highly asymmetric from Mykonos in the north, all the way to Sikinos in the south (e.g. [START_REF] Gautier | Structure and kinematics of upper cenozoic extensional detachment on Naxos and Paros (cyclades islands, Greece)[END_REF][START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF][START_REF] Denèle | Granite intrusion in a metamorphic core complex: The example of the Mykonos laccolith (Cyclades, Greece)[END_REF][START_REF] Augier | Exhumation kinematics of the Cycladic Blueschists unit and back-arc extension, insight from the Southern Cyclades (Sikinos and Folegandros Islands, Greece)[END_REF]. There, orogenic features are particularly overprinted or even locally erased by the combined effects of intense top-tothe-N shearing and partial-melting. Migmatite-cored Metamorphic Core Complexes (MCCs), associated with Miocene intrusions, roofed by major top-to-the-N crustal-scale detachments, are described on Naxos, in the center (e.g. [START_REF] Lister | Metamorphic core complexes of Cordilleran type in the Cyclades, Aegean Sea, Greece[END_REF][START_REF] Urai | Alpine deformation on Naxos (Greece)[END_REF][START_REF] Buick | The late Alpine evolution of an extensional shear zone, Naxos, Greece[END_REF][START_REF] Gautier | Ductile crust exhumation and extensional detachments in the central Aegean (Cyclades and Evvia Islands)[END_REF]Jolivet et al., 2004a;[START_REF] Vanderhaeghe | Structural development of the Naxos migmatite dome[END_REF] and Mykonos in the north of the Aegean domain [START_REF] Lecomte | Geometry and kinematics of Mykonos detachment, Cyclades, Greece: Evidence for slip at shallow dip[END_REF][START_REF] Denèle | Granite intrusion in a metamorphic core complex: The example of the Mykonos laccolith (Cyclades, Greece)[END_REF]. Concentrating a large part of the total amount of stretching, recognition of MCCs therefore appears of prime importance.

A c c e p t e d M a n u s c r i p t

Similarly, asymmetry of crustal thinning at the regional-scale is another key-question for understanding back-arc extension dynamics. However, the current understanding of back-arc dynamics in the Aegean domain is hindered by the severe lack of knowledge for the bulk of its eastern part.

One of the largest Aegean islands, displaying the largest intrusion of the Aegean Sea, located between the northern Cyclades and western Turkey, Ikaria Island has been the focus of several recent studies. However, the first order structural architecture of this island remains conflicting and the existing geological maps of Ikaria present marked discrepancies. Besides, the current knowledge of the metamorphic record and particularly the thermal structure of Ikaria remain fragmentary. These problems were reconsidered after an extensive field survey, including primarily new geological mapping and structural analysis. The position and importance of the various tectonic contacts as well as the bulk thermal architecture of the island were further constrained using the geothermometry approach of Raman Spectrometry of Carbonaceous Material (RSCM). Following their recent discovery, the migmatites described in the core of the structure were dated by U-Th-Pb LA-ICPMS analyses on monazite.

Geological setting

Geodynamic context

The Aegean domain (Fig. 1) corresponds to the collapsed segment of the Hellenides-Taurides belt, developed as the result of the convergence between Apulian and European plates, in the eastern Mediterranean, since the Late Cretaceous (e.g. Aubouin and Dercourt, A c c e p t e d M a n u s c r i p t 1965; [START_REF] Brunn | Eléments majeurs de liaison entre Taurides et Hellénides[END_REF][START_REF] Bonneau | Subduction, collision et schistes bleus: exemple de l'Egée, Grèce[END_REF][START_REF] Bonneau | Correlation of the Hellenic nappes in the south-east Aegean and their tectonic reconstruction[END_REF][START_REF] Van Hinsbergen | Nappe stacking resulting from subduction of oceanic and continetal lithosphere below Greece[END_REF][START_REF] Jolivet | Aegean tectonics: Strain localisation, slab tearing and trench retreat[END_REF]Brun, 2010, Ring et al., 2010). During this period, a south-verging crustalscale orogenic wedge was formed by subduction and accretion of several Apulia-derived continental blocks separated by oceanic basins. Post-orogenic extension of the Hellenic thickened crust started in the Early Oligocene [START_REF] Jolivet | Mediterranean extension and the Africa-Eurasia collision[END_REF]Jolivet et al., 2008) or the Early Miocene [START_REF] Ring | The Hellenic Subduction System: High-Pressure Metamorphism, Exhumation, Normal Faulting, and Large-Scale Extension[END_REF]) by a combination of gravitational collapse and backarc extension during the southward retreat of the African slab (e.g. [START_REF] Jolivet | Mediterranean extension and the Africa-Eurasia collision[END_REF][START_REF] Jolivet | Cenozoic geodynamic evolution of the Aegean[END_REF]. Intense crustal stretching of the upper plate leads to the formation of a series of MCCs [START_REF] Lister | Metamorphic core complexes of Cordilleran type in the Cyclades, Aegean Sea, Greece[END_REF][START_REF] Avigad | Low-angle faults above and below a blueschist belt: Tinos Island, Cyclades, Greece[END_REF][START_REF] Buick | The late Alpine evolution of an extensional shear zone, Naxos, Greece[END_REF][START_REF] Gautier | Ductile crust exhumation and extensional detachments in the central Aegean (Cyclades and Evvia Islands)[END_REF]Jolivet et al., 2004a). Despite the importance of the post-orogenic overprint on the orogenic architecture, the original vertical superposition of tectonic units in the nappe stack is often preserved at the scale of the whole Aegean domain (e.g. [START_REF] Bonneau | Correlation of the Hellenic nappes in the south-east Aegean and their tectonic reconstruction[END_REF][START_REF] Van Hinsbergen | Nappe stacking resulting from subduction of oceanic and continetal lithosphere below Greece[END_REF]. Three main tectonometamorphic units are classically recognized (e.g. [START_REF] Bonneau | Correlation of the Hellenic nappes in the south-east Aegean and their tectonic reconstruction[END_REF][START_REF] Ring | The Hellenic Subduction System: High-Pressure Metamorphism, Exhumation, Normal Faulting, and Large-Scale Extension[END_REF] (Fig. 1):

1) The Upper Cycladic unit corresponds to a lateral equivalent of the Pelagonian nappe (e.g. [START_REF] Bonneau | Correlation of the Hellenic nappes in the south-east Aegean and their tectonic reconstruction[END_REF]Jolivet et al., 2004a) recognized in continental Greece. This unit generally crops out as isolated klippes or rafts in the Cyclades, essentially made of ophiolitic material such as in Andros, Tinos, Mykonos, Kea, Kythnos, Serifos and Samos (e.g. [START_REF] Ring | Structural analysis of a complex nappe sequence and late-orogenic basins from the Aegean Island of Samos, Greece[END_REF]Jolivet et al., 2010;[START_REF] Grasemann | Miocene bivergent crustal extension in the Aegean: Evidence from the western Cyclades (Greece)[END_REF]. Rocks preserve a Cretaceous HT-LP metamorphic imprint but escaped both the Eocene HP-LT and the Oligocene-Miocene HT-LP tectonometamorphic events [START_REF] Katzir | The tectonometamorphic evolution of a dismembered ophiolite (Tinos, Cyclades, Greece)[END_REF]. Syn-tectonic detrital shallow-marine and continental sediments locally form the uppermost unit on Mykonos, Paros, Naxos and Ikaria (e.g. [START_REF] Angelier | Sur l'alternance mio-plio-quaternaire de mouvements extensifs et compressifs en Egée orientale: l'île de Samos (Grèce)[END_REF]Photiades, 2002a;Sánchez-Gómez et al., 2002;[START_REF] Kuhlemann | Miocene siliciclastic deposits of Naxos Island: geodynamic and environmental implications for the evolution of the southern Aegean Sea (Greece)[END_REF][START_REF] Lecomte | Geometry and kinematics of Mykonos detachment, Cyclades, Greece: Evidence for slip at shallow dip[END_REF]. Conglomerates mostly contain pebbles derived from the Upper A c c e p t e d M a n u s c r i p t Cycladic nappe and reworked magmatic rocks as young as 10 Ma (e.g. Sánchez-Gómez et al., 2002).

2) The Cycladic Blueschists unit crops out as a composite unit including locally a significant component of metabasic rocks interleaved with metapelites and marbles, all equilibrated in blueschist-facies conditions (e.g. [START_REF] Blake | A geologic reconnaissance of the Cycladic blueschist belt, Greece[END_REF][START_REF] Bonneau | Correlation of the Hellenic nappes in the south-east Aegean and their tectonic reconstruction[END_REF][START_REF] Avigad | Uplift and exhumation of high-pressure metamorphic terrains: the example of the Cycladic blueschist belt (Aegean Sea)[END_REF][START_REF] Keiter | Structural development of high-pressure metamorphic rocks on Syros island (Cyclades, Greece)[END_REF]. This unit experienced a complex alpine tectonometamorphic evolution, with an early burial in HP-LT conditions reaching blueschist to eclogite-facies conditions during the Eocene, followed by a greenschist overprint of variable intensity during the Oligocene and the Miocene [START_REF] Altherr | Geochronology of High-Pressure Rocks on Sifnos (cyclades, Greece)[END_REF][START_REF] Altherr | A Late Oligocene/Early Miocene High Temperature Belt in the Attic-Cycladic Crystalline Complex (SE Pelagonian, Greece)[END_REF][START_REF] Wijbrans | Single grain argon laser probe dating of phengites from the blueschist to greenschist transition on Sifnos (Cyclades, Greece)[END_REF][START_REF] Parra | Relation between the intensity of deformation and retrogression in blueschist metapelites of Tinos Island (Greece) evidenced by chlorite-mica local equilibria[END_REF][START_REF] Duchêne | Pressure-Temperature-Time Evolution of Metamorphic Rocks from Naxos (Cyclades, Greece): Constraints from Thermobarometry and Rb/Sr dating[END_REF][START_REF] Augier | Exhumation kinematics of the Cycladic Blueschists unit and back-arc extension, insight from the Southern Cyclades (Sikinos and Folegandros Islands, Greece)[END_REF]. On Ikaria, despite the lack of reliable HP index minerals, the Messaria unit [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF] was correlated with the Ampelos nappe recognized on Samos that experienced metamorphic conditions of the order of 15 kbar and 500 °C [START_REF] Will | Phase relations in the greenschist-blueschist-amphibolite-eclogite facies in the system Na2O-CaO-FeO-MgO[END_REF].

3) The lower units crop out in tectonic windows. The Cycladic Basement unit crops out in the central and southern Cyclades (i.e. on Naxos, Paros, Sikinos and Ios) (e.g. [START_REF] Andriessen | Isotopic age study of pre-Alpine rocks in the basal units on Naxos, Sikinos and Ios, Greek Cyclades[END_REF]. It is composed of Variscan granitoids mantled by micaschists that retain either metamorphic relics of amphibolite-facies assemblages or inherited radiometric ages suggesting a complex prealpine history (e.g. [START_REF] Henjes-Kunst | Isotopic dating of pre-Alpidic rocks from the island of Ios (Cyclades, Greece)[END_REF][START_REF] Andriessen | Isotopic age study of pre-Alpine rocks in the basal units on Naxos, Sikinos and Ios, Greek Cyclades[END_REF][START_REF] Keay | African provenance for the metasediments and metaigneous rocks of the Cyclades, Aegean Sea, Greece[END_REF]. It is sometimes covered by Mesozoic marbles that may represent a HP equivalent of the Gavrovo unit cropping out in continental Greece [START_REF] Jolivet | Correlation of synorogenic tectonic and metamorphic events in the Cyclades, the Lycian nappes and the Menderes massif. Geodynamic implications[END_REF]. Just as the Cycladic Blueschists unit, the Cycladic Basement unit shows a complex alpine tectonometamorphic evolution, with an initial subduction-related burial in HP-LT conditions during the Eocene whose trace has been obscured by an Oligocene-Miocene local overprint [START_REF] Van Der Maar | The petrology of the island of Sikinos, Cyclades, Greece, in comparison with that of the adjacent island of Ios[END_REF][START_REF] Vandenberg | Structural analysis of basement tectonites from the Aegean metamorphic core complex of Ios, Cyclades, Greece[END_REF][START_REF] Baldwin | Thermochronology of the South Cyclades Shear Zone, Ios, Greece: effects of ductile shear in the argon partial retention zone[END_REF][START_REF] Augier | Exhumation kinematics of the Cycladic Blueschists unit and back-arc extension, insight from the Southern Cyclades (Sikinos and Folegandros Islands, Greece)[END_REF]. On Naxos and Paros, it experienced a partial-A c c e p t e d M a n u s c r i p t melting stage in amphibolite to granulite-facies conditions (i.e. [START_REF] Jansen | Metamorphism on Naxos-Petrology and geothermal gradients[END_REF][START_REF] Buick | The P-T-t path associated with crustal extension, Naxos, Cyclades, Greece[END_REF][START_REF] Vanderhaeghe | Structural development of the Naxos migmatite dome[END_REF][START_REF] Duchêne | Pressure-Temperature-Time Evolution of Metamorphic Rocks from Naxos (Cyclades, Greece): Constraints from Thermobarometry and Rb/Sr dating[END_REF].

Rocks of the Cycladic Blueschists and the lower units were exhumed during two distinctive stages in two contrasted geodynamic settings. The first stage occurred in the Hellenic subduction context, during the Eocene, with burial and synorogenic exhumation (by shortening-related normal faulting) of blueschist to eclogite-facies assemblages in an extrusion wedge structure (e.g. [START_REF] Altherr | Geochronology of High-Pressure Rocks on Sifnos (cyclades, Greece)[END_REF][START_REF] Wijbrans | Single grain argon laser probe dating of phengites from the blueschist to greenschist transition on Sifnos (Cyclades, Greece)[END_REF]Trotet et al., 2001a;[START_REF] Trotet | Exhumation of Syros and Sifnos metamorphic rocks (Cyclades, Greece). New constraints on the P-T paths[END_REF][START_REF] Groppo | Glaucophane schists and associated rocks from Sifnos (Cyclades, Greece): New constraints on the P-T evolution from oxidized systems[END_REF]Ring et al., 2007;[START_REF] Jolivet | Cenozoic geodynamic evolution of the Aegean[END_REF]. The second stage occurred in the Oligocene-Miocene with the post-orogenic exhumation in the back-arc domain of the Cycladic Blueschists and the lowers units as metamorphic domes or migmatitecored MCCs [START_REF] Lister | Metamorphic core complexes of Cordilleran type in the Cyclades, Aegean Sea, Greece[END_REF] below a series of detachments (e.g. [START_REF] Avigad | Low-angle faults above and below a blueschist belt: Tinos Island, Cyclades, Greece[END_REF][START_REF] Buick | The P-T-t path associated with crustal extension, Naxos, Cyclades, Greece[END_REF][START_REF] Buick | The late Alpine evolution of an extensional shear zone, Naxos, Greece[END_REF][START_REF] Faure | Ductile deformation and syntectonic granite emplacement during the late Miocene extension of the Aegea (greece)[END_REF][START_REF] Lee | Late Miocene ductile extension and detachment faulting, Mykonos, Greece[END_REF][START_REF] Gautier | Structure and kinematics of upper cenozoic extensional detachment on Naxos and Paros (cyclades islands, Greece)[END_REF][START_REF] Gautier | Ductile crust exhumation and extensional detachments in the central Aegean (Cyclades and Evvia Islands)[END_REF][START_REF] Jolivet | Ductile extension and the formation of the Aegean Sea[END_REF][START_REF] Keay | The timing of partial melting, Barrovian metamorphism and granite intrusion in the Naxos metamorphic core complex, Cyclades, Aegean Sea, Greece[END_REF][START_REF] Vanderhaeghe | Structural development of the Naxos migmatite dome[END_REF][START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF][START_REF] Mehl | From ductile to brittle: Evolution and localization of deformation below a crustal detachment (Tinos, Cyclades, Greece)[END_REF][START_REF] Bozkurt | Extensional v. contractional origin for the southern Menderes shear zone, SW Turkey: tectonic and metamorphic implications[END_REF][START_REF] Denèle | Granite intrusion in a metamorphic core complex: The example of the Mykonos laccolith (Cyclades, Greece)[END_REF][START_REF] Augier | Exhumation kinematics of the Cycladic Blueschists unit and back-arc extension, insight from the Southern Cyclades (Sikinos and Folegandros Islands, Greece)[END_REF]. In the northern Cyclades, these detachments were recently grouped in a single large-scale top-to-the-N structure running over 130 km to form the NCDS (Fig. 1; Jolivet et al., 2010). A similar set of detachments with opposed, top-to-the-S or SW kinematics, was identified in the western Cyclades [START_REF] Grasemann | Evolution of the Serifos Metamorphic Core Complex[END_REF][START_REF] Iglseder | I and S-type plutonism on Serifos (W-Cyclades, Greece)[END_REF][START_REF] Iglseder | Miocene south directed low-angle normal fault evolution on Kea Island (West Cycladic Detachment System, Greece)[END_REF][START_REF] Tschegg | Deformation and alteration of a granodiorite during low-angle normal faulting (Serifos, Greece)[END_REF][START_REF] Brichau | Thermochronometric constraints on the tectonic evolution of the Serifos detachment, Aegean Sea, Greece[END_REF] and recently mechanically linked to form the WCDS [START_REF] Grasemann | Miocene bivergent crustal extension in the Aegean: Evidence from the western Cyclades (Greece)[END_REF]. The Naxos-Paros Detachment (NDP) completes those series of detachment systems in the center of the Aegean domain [START_REF] Buick | The P-T-t path associated with crustal extension, Naxos, Cyclades, Greece[END_REF][START_REF] Buick | The late Alpine evolution of an extensional shear zone, Naxos, Greece[END_REF][START_REF] Gautier | Ductile crust exhumation and extensional detachments in the central Aegean (Cyclades and Evvia Islands)[END_REF][START_REF] Kruckenberg | Flow of partially molten crust and the internal dynamics of a migmatite dome, Naxos, Greece[END_REF]. Another major shear zone over which top-to-the-N kinematics rework top-to-the-S shear sense occurs in the southern Cyclades on the islands of Sikinos and Ios (e.g. [START_REF] Vandenberg | Structural analysis of basement tectonites from the Aegean metamorphic core complex of Ios, Cyclades, Greece[END_REF][START_REF] Forster | Core-complex-related extension of the Aegean lithosphere initiated at the Eocene-Oligocene transition[END_REF][START_REF] Huet | Thrust or detachment? Exhumation processes in the Aegean: Insight from a field study on Ios (Cyclades, Greece)[END_REF][START_REF] Thomson | Timing and nature of formation of the Ios metamorphic core complex, southern Cyclades, Greece[END_REF] A c c e p t e d M a n u s c r i p t 2009; [START_REF] Augier | Exhumation kinematics of the Cycladic Blueschists unit and back-arc extension, insight from the Southern Cyclades (Sikinos and Folegandros Islands, Greece)[END_REF]. Extension on this shear zone starts to exhume rocks near the Early Miocene [START_REF] Thomson | Timing and nature of formation of the Ios metamorphic core complex, southern Cyclades, Greece[END_REF]. Here, top-to-the-S kinematics was first considered as extensional [START_REF] Vandenberg | Structural analysis of basement tectonites from the Aegean metamorphic core complex of Ios, Cyclades, Greece[END_REF][START_REF] Forster | Core-complex-related extension of the Aegean lithosphere initiated at the Eocene-Oligocene transition[END_REF][START_REF] Thomson | Timing and nature of formation of the Ios metamorphic core complex, southern Cyclades, Greece[END_REF] and later correlated with the WCDS (Ring et al., 2011). Another study reinterpreted this shear zone as a top-to-the-S thrust reworked by top-to-the-N extension (the South Cycladic Thrust, SCT) [START_REF] Huet | Thrust or detachment? Exhumation processes in the Aegean: Insight from a field study on Ios (Cyclades, Greece)[END_REF]. The same interpretation is made on Sikinos where the SCT crops out [START_REF] Augier | Exhumation kinematics of the Cycladic Blueschists unit and back-arc extension, insight from the Southern Cyclades (Sikinos and Folegandros Islands, Greece)[END_REF]. Late exhumation stages along extensional systems were accompanied by the emplacement of syn-tectonic Miocene I and S-type granites (i.e. Tinos, Mykonos, Naxos, Serifos and Ikaria; Fig. 1) [START_REF] Faure | Ductile deformation and syntectonic granite emplacement during the late Miocene extension of the Aegea (greece)[END_REF][START_REF] Lee | Late Miocene ductile extension and detachment faulting, Mykonos, Greece[END_REF][START_REF] Altherr | I-type plutonism in a continental back-arc setting: Miocene granitoids and monzonites from the central Aegean Sea, Greece[END_REF][START_REF] Grasemann | Evolution of the Serifos Metamorphic Core Complex[END_REF]Ring, 2007;[START_REF] Iglseder | I and S-type plutonism on Serifos (W-Cyclades, Greece)[END_REF][START_REF] Bolhar | An integrated zircon geochronological and geochemical investigation into the Miocene plutonic evolution of the Cyclades, Aegean Sea, Greece: Part 1: Geochronology[END_REF][START_REF] Laurent | Interrelations between extensional shear zones and synkinematic intrusions: The example of Ikaria Island (NE Cyclades, Greece)[END_REF]. The activity of detachments is also constrained by syn-tectonic deposition of sediments over the Upper Cycladic unit (e.g. [START_REF] Sanchez-Gomez | Geochronology of clasts in allochthonous Miocene sedimentary sequences on Mykonos and Paros Islands: implications for back-arc extension in the Aegean Sea[END_REF][START_REF] Kuhlemann | Miocene siliciclastic deposits of Naxos Island: geodynamic and environmental implications for the evolution of the southern Aegean Sea (Greece)[END_REF][START_REF] Lecomte | Geometry and kinematics of Mykonos detachment, Cyclades, Greece: Evidence for slip at shallow dip[END_REF][START_REF] Menant | The North Cycladic Detachment System and associated mineralization, Mykonos, Greece: Insights on the evolution of the Aegean domain[END_REF].

Although part of these features of the Cycladic geology are found further east within the Menderes massif (Fig. 1), type, distribution and timing of metamorphism appear less clear. The Cycladic Blueschists unit and the Lycian Nappe that experienced HP-LT metamorphic conditions rest on top of the structure to the north and to the south of the massif (Oberhänsli et al., 1998;Rimmelé et al., 2003a;2003b;[START_REF] Pourteau | High-pressure metasediments in central Turkey: Constraints on the Neotethyan closure history[END_REF]. HP-LT metamorphic conditions are dated from Late Cretaceous to Eocene (Oberhänsli et al., 1998;[START_REF] Pourteau | Neotethys closure history of Anatolia: insights from 40Ar-39Ar geochronology and P-T estimation in high-pressure metasedimentary rocks[END_REF]. Crustal stretching responsible for the final exhumation of the metamorphic part of the Menderes massif under shallow-dipping shear zones (e.g. Rimmelé et al., 2003b;[START_REF] Bozkurt | Extensional v. contractional origin for the southern Menderes shear zone, SW Turkey: tectonic and metamorphic implications[END_REF][START_REF] Van Hinsbergen | A key extensional metamorphic complex reviewed and restored: The Menderes Massif of western Turkey[END_REF]2010;[START_REF] Bozkurt | Surprisingly young Rb/Sr ages from the Simav extensional detachment fault zone, northern Menderes Massif, Turkey[END_REF] is very similar to the Cyclades one. Detachments juxtapose Neogene syn-tectonic sediments on metamorphic rocks that are strongly retrograded in the greenschist facies during the Miocene (Hetzel et al., A c c e p t e d M a n u s c r i p t 1995a; [START_REF] Lips | Multistage exhumation of the Menderes Massif, western Anatolia (Turkey)[END_REF]. Here again, crustal thinning is accompanied by the emplacement of syn-tectonic granites (Ring and Collins, 2005;[START_REF] Glodny | Precise U-Pb ages of syn-extensional Miocene intrusions in the central Menderes Massif, western Turkey[END_REF].

Geology of Ikaria

Ikaria is a 40 km-long island located in the eastern Aegean Sea between Mykonos and Samos. A recent map coverage was performed by the Greek Institute of Geology and Mineral Exploration (G-IGME) [START_REF] Photiades | Geological Map of Greece Scale[END_REF], complemented by independent geological maps presenting highly conflicting interpretations [START_REF] Papanikolaou | Contribution to the geology of Ikaria island, Aegean sea[END_REF][START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]Ring, 2007;[START_REF] Bolhar | An integrated zircon geochronological and geochemical investigation into the Miocene plutonic evolution of the Cyclades, Aegean Sea, Greece: Part 1: Geochronology[END_REF][START_REF] Kokkalas | Is there a link between faulting and magmatism in the south-central Aegean Sea?[END_REF].

At first glance, the geology of Ikaria consists in an equal distribution of a metamorphic domain to the east and a large-scale magmatic complex to the west, bounded by sedimentary rocks (Fig. 2). The metamorphic part consists in a 1500 m-thick tectonometamorphic succession made of metasediments including metapelites, metaquartzites, marbles and minor metabasites occurrences passing upward to finely alternating metapelites and marbles (Photiades, 2002a;[START_REF] Photiades | Geological Map of Greece Scale[END_REF][START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]. The metamorphic grade decreases upward from widespread amphibolite-facies associations (i.e. staurolite-garnet-biotite in metapelites and hornblende-plagioclase in metabasites) to greenschists-facies associations in the uppermost parts of the succession (e.g. [START_REF] Altherr | A Late Oligocene/Early Miocene High Temperature Belt in the Attic-Cycladic Crystalline Complex (SE Pelagonian, Greece)[END_REF][START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF][START_REF] Martin | Garnet re-equilibration by coupled dissolution-reprecipitation: evidence from textural, major element and oxygen isotope zoning of "cloudy" garnet[END_REF]. Peak-metamorphic conditions, as retrieved from pseudo-section approaches, yielded 6-8 kbar for 600-650 °C conditions for the basal parts of the tectonometamorphic succession [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF][START_REF] Martin | Garnet re-equilibration by coupled dissolution-reprecipitation: evidence from textural, major element and oxygen isotope zoning of "cloudy" garnet[END_REF], fringing partial-melting conditions assuming water saturation conditions (Weinberg and Hasalova, 2015). While similar quantitative P-T estimates are currently lacking for the upper parts of the succession, a A c c e p t e d M a n u s c r i p t localized change in the metamorphic grade has however been proposed within the upper parts [START_REF] Papanikolaou | Contribution to the geology of Ikaria island, Aegean sea[END_REF][START_REF] Altherr | A Late Oligocene/Early Miocene High Temperature Belt in the Attic-Cycladic Crystalline Complex (SE Pelagonian, Greece)[END_REF][START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]. Besides, it is noteworthy that traces of an initial HP imprint is currently lacking on Ikaria, at variance with neighboring islands [START_REF] Altherr | A Late Oligocene/Early Miocene High Temperature Belt in the Attic-Cycladic Crystalline Complex (SE Pelagonian, Greece)[END_REF]Photiades, 2002a;[START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]Ring, 2007).

Three main magmatic intrusions were recognized on Ikaria [START_REF] Papanikolaou | Contribution to the geology of Ikaria island, Aegean sea[END_REF][START_REF] Photiades | Geological Map of Greece Scale[END_REF]Ring, 2007); two small-scale, less than 10 km² S-type two-mica leucogranite intrusions (i.e. the Xylosyrtis and the Karkinagrion intrusions) and a large-scale I-type intrusion (i.e. the Raches intrusion). Along with a related pervasive pegmatite dyke array [START_REF] Photiades | Geological Map of Greece Scale[END_REF][START_REF] Hezel | Major-element and Li, Be compositional evolution of tourmaline in an S-type granite-pegmatite system and its country rocks: an example from Ikaria, Aegean Sea, Greece[END_REF], the Xylosyrtis pluton displays a clear intrusive character within the metamorphic series. Conversely, the nature of the Raches granite contact remains highly controversial and was mapped so far as intrusive [START_REF] Papanikolaou | Contribution to the geology of Ikaria island, Aegean sea[END_REF][START_REF] Laurent | Interrelations between extensional shear zones and synkinematic intrusions: The example of Ikaria Island (NE Cyclades, Greece)[END_REF], as a detachment [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF] or as a thrust (Photiades, 2002a;[START_REF] Photiades | Geological Map of Greece Scale[END_REF][START_REF] Kokkalas | Is there a link between faulting and magmatism in the south-central Aegean Sea?[END_REF]. Emplacement of the main intrusions occurred in a narrow 15-13 Ma age-range [START_REF] Bolhar | An integrated zircon geochronological and geochemical investigation into the Miocene plutonic evolution of the Cyclades, Aegean Sea, Greece: Part 1: Geochronology[END_REF].

Metamorphic and intrusive rocks experienced an intense top-to-the-N shearing in both ductile and then brittle regimes [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]Ring, 2007). The Raches intrusion in the west thus shows a top-to-the-N strain gradient toward the upper structural levels, from proto-mylonites to ultra-mylonites, and finally cataclasites [START_REF] Laurent | Interrelations between extensional shear zones and synkinematic intrusions: The example of Ikaria Island (NE Cyclades, Greece)[END_REF]. Prior to this study, two main tectonic contacts, along which deformation is concentrated, were distinguished: the Messaria and Fanari detachments [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]. According to [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF], the Messaria detachment corresponds to a mylonite zone later partly overprinted by cataclastic deformation. At variance, the Fanari detachment is currently regarded as a purely brittle contact roofing the metamorphic rocks and bounding the sediments of the upper unit [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]Ring, 2007). This unit, regionally known as the Fanari unit, consists in sandstones, siltites and conglomerates containing clasts of red A c c e p t e d M a n u s c r i p t cherts and ophiolitic rocks of Early Cretaceous age and large-scale olistoliths of Triassic recrystallized limestones [START_REF] Papanikolaou | Contribution to the geology of Ikaria island, Aegean sea[END_REF] reminding typically rocks of Pelagonian affinity (Pe-Piper and [START_REF] Pe-Piper | Geochemical characteristics of the Cretaceous ophiolitic rocks of Ikaria island, Greece[END_REF]. Ages of those sediments spread from Oligocene to Pliocene (Photiades, 2002a;[START_REF] Photiades | Geological Map of Greece Scale[END_REF]. In the center of the island, the recrystallized limestone of Kefala, inferred as Triassic, is sometimes described as a klippe of the upper unit of Ikaria [START_REF] Papanikolaou | Contribution to the geology of Ikaria island, Aegean sea[END_REF]Photiades, 2002a;[START_REF] Photiades | Geological Map of Greece Scale[END_REF][START_REF] Pe-Piper | Geochemical characteristics of the Cretaceous ophiolitic rocks of Ikaria island, Greece[END_REF]. The main argument for the presence of the Pelagonian unit relies on the description of a diorite intrusive body that yielded Cretaceous K/Ar ages on hornblende [START_REF] Altherr | Further Evidence for a Late Cretaceous Low-pressure high-temperature Terrane in the Cyclades, Greece -Petrology and Geochronology of Crystalline Rocks from the Islands of Donoussa and Ikaria[END_REF].

Precise age-constraints on peak-metamorphic conditions and the accurate timing for the onset of extensional motions along main shear zones are currently lacking on Ikaria. First record of cooling, below 550 °C [START_REF] Villa | Isotopic closure[END_REF], is scattered between 25 and 17 Ma (K/Ar on hornblende; [START_REF] Altherr | A Late Oligocene/Early Miocene High Temperature Belt in the Attic-Cycladic Crystalline Complex (SE Pelagonian, Greece)[END_REF]. Late exhumation stages are, in turn, well constrained after 15 Ma by varied thermochronological tools [START_REF] Altherr | A Late Oligocene/Early Miocene High Temperature Belt in the Attic-Cycladic Crystalline Complex (SE Pelagonian, Greece)[END_REF][START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]. The K/Ar and Ar/Ar ages on both fabric-forming white mica and biotite yield numerous 12 to 9 Ma ages. In metamorphic rocks, these ages are interpreted as both cooling or deformation ages during exhumation while they are considered as cooling ages for granites [START_REF] Altherr | A Late Oligocene/Early Miocene High Temperature Belt in the Attic-Cycladic Crystalline Complex (SE Pelagonian, Greece)[END_REF][START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]. Fission-track (FT) analyses yielded 10.3 ± 0.3 to 7.1 ± 0.3 Ma ages for zircon and 8.4 ± 0.8 to 5.9 ± 0.8 Ma ages for apatite [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]. Final cooling stages were constrained by U-Th/He analyses on apatite that yielded symmetrically arranged 6 Ma ages for both flanks and a 3 Ma age for the core of the structure [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]. Cooling rates therefore exceeded 100 °C/Ma from the ductile to brittle transition (i.e. 300-400 °C, [START_REF] Stöckhert | Thermochronometry and microstructures of quartz-a comparison with experimental flow laws and predictions on the temperature of the brittle-plastic transition[END_REF][START_REF] Imber | A reappraisal of the Sibson-Scholz fault zone model: The nature of the frictional to viscous ("brittle-ductile") transition along a long-lived, crustal-scale fault, Outer Hebrides, Scotland[END_REF] and temperatures as low as 70 °C between 10 to 6 Ma.

A c c e p t e d M a n u s c r i p t

A new geological map of Ikaria

An extensive field survey was carried out on Ikaria including new field mapping in order to complement the existing G-IGME geological map [START_REF] Photiades | Geological Map of Greece Scale[END_REF]. The result is presented in Fig. 2; readers are referred to existing maps showing very conflicting interpretations to appreciate the modifications [START_REF] Papanikolaou | Contribution to the geology of Ikaria island, Aegean sea[END_REF][START_REF] Photiades | Geological Map of Greece Scale[END_REF][START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]Ring, 2007;[START_REF] Bolhar | An integrated zircon geochronological and geochemical investigation into the Miocene plutonic evolution of the Cyclades, Aegean Sea, Greece: Part 1: Geochronology[END_REF][START_REF] Kokkalas | Is there a link between faulting and magmatism in the south-central Aegean Sea?[END_REF].

For clarity, the lithostratigraphic subdivisions of [START_REF] Photiades | Geological Map of Greece Scale[END_REF] were kept as much as possible. Three main lithologies, including marbles, micaschists (including calcschists and minor metaquartzites and metabasites occurrences) and granitic rocks derived from three main intrusive bodies were mapped (Fig. 2). Definition of the main tectonic units changed as the result of the modification and the reinterpretation of their boundaries, particularly the tectonic and intrusive contacts. Three main tectonic units, from bottom to top: the Ikaria, Agios-Kirykos and Fanari units, limited by two major shear zones, are now distinguished. The main tectonic features having a map-scale expression were also reported in detail. These structures consist primarily in the Agios-Kirykos and the Fanari ductile shear zones developed as rampflat extensional structures either at shallow-angle to the compositional layering as décollement zones or cutting down-section. The Fanari shear zone even presents evidence for subsequent displacements in the brittle field superimposed on ductile features. On the map, the Fanari detachment clearly cuts across the whole Agios-Kirykos unit and the Agios-Kirykos shear zone. Other shear zones or brittle contacts put forward on previous maps were abandoned.

The basal contact below Kefala marble (e.g. [START_REF] Papanikolaou | Contribution to the geology of Ikaria island, Aegean sea[END_REF][START_REF] Altherr | Further Evidence for a Late Cretaceous Low-pressure high-temperature Terrane in the Cyclades, Greece -Petrology and Geochronology of Crystalline Rocks from the Islands of Donoussa and Ikaria[END_REF]Photiades, 2002a;[START_REF] Photiades | Geological Map of Greece Scale[END_REF][START_REF] Pe-Piper | Geochemical characteristics of the Cretaceous ophiolitic rocks of Ikaria island, Greece[END_REF] is considered less important than in previous studies since no metamorphic gap is backed up by published data. Moreover, detailed mapping of this zone indicate that the diorite is intrusive in Ikaria unit. However, a A c c e p t e d M a n u s c r i p t panorama on the Kefala marble seen suggests the presence of a tectonic contact at its base [START_REF] Papanikolaou | Contribution to the geology of Ikaria island, Aegean sea[END_REF]. Although probably minor, this contact might be a late brittle expression of the system of detachments. Similarly, the nature of the eastern contact of the Raches granite considered either as the lateral equivalent of the Messaria detachment [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]Ring, 2007) or a major thrust contact (Photiades, 2002a;[START_REF] Photiades | Geological Map of Greece Scale[END_REF][START_REF] Kokkalas | Is there a link between faulting and magmatism in the south-central Aegean Sea?[END_REF] was re-evaluated. Field work in the vicinity of the contact of the Raches granite unambiguously shows, despite ductile deformation, the clear intrusive character of the granite within Ikaria unit (Fig. 3a) as suggested in earlier studies (e.g. [START_REF] Papanikolaou | Contribution to the geology of Ikaria island, Aegean sea[END_REF][START_REF] Laurent | Interrelations between extensional shear zones and synkinematic intrusions: The example of Ikaria Island (NE Cyclades, Greece)[END_REF]. Along with the Fanari detachment, the Fanari sedimentary unit of [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF] was extended further southwest (Fig. 3b). This sedimentary unit was correlated to sediments recognized on the northern part of Ikaria at Gialiskari (Fig. 3c) as initially proposed by Photiades (2002a;[START_REF] Photiades | Geological Map of Greece Scale[END_REF] and recently reinforced by [START_REF] Laurent | Interrelations between extensional shear zones and synkinematic intrusions: The example of Ikaria Island (NE Cyclades, Greece)[END_REF]. There, the Fanari sedimentary unit lies on top of a thick cataclastic body (Figs. 3c and3d) superimposed over a 300-500 m-thick ductile strain gradient developed within both the Raches and Karkinagrion granites [START_REF] Laurent | Interrelations between extensional shear zones and synkinematic intrusions: The example of Ikaria Island (NE Cyclades, Greece)[END_REF]. Besides, the initial geological outline of the Karkinagrion granite (Ring, 2007) was significantly modified and extended toward the north (Fig. 2). Detailed field work within and around this granite massif allows the recognition of a large-scale migmatite complex closely associated with this S-type granite (see recent description in Laurent et al. ( 2015)) (Fig. 3e).

Structural analysis of the ductile deformation in metamorphic rocks

Main planar fabrics

A c c e p t e d M a n u s c r i p t

All metamorphic rocks and most of magmatic lithologies from Ikaria are pervasively foliated. In most cases, compositional layering in the metasediments has been transposed into a main, generally shallow-angle foliation.

221 foliation planes were measured in all lithologies of the two metamorphic units.

Besides, bedding was measured in Fanari unit. Measurements, statistical analysis and foliation trajectories are reported on Figs. 4a, b andc, respectively. The dip of foliation planes displays a large range of variation between 10° and 50° for a mean value at 20-25° (Fig. 4b).

Smoothing out these small-scale dip variations, the main foliation planes commonly dip away from the long axis of the island. The strike of foliation therefore shows a fairly concentric pattern depicting a NE-SW elongated structural dome (Fig. 4c), which ends in the northeast.

The dome axis, issued from the inversion of field measurements, trends N037°E, which corresponds to the main orientation of regional foliation (Figs. 4b and4c). Additionally, this dome presents a marked asymmetry with a steeper, 30-40° dipping southeastern flank (Fig. 4b). The deeper parts of the dome crop out in the central part of the southern coast of the island, close to the contact with the Raches granite. Toward the southwest, the axis extends seaward and turns to a more E-W orientation to finally show up again across the main occurrence of migmatites (Fig. 4c). Strike and dip of the main foliation are generally discontinuous across intrusive contact of the Raches intrusion, particularly to the south.

Conversely, foliation trajectories are more continuous to the north where both the granite and the wall-rocks locally present an ultramylonitic fabric (Fig. 4c).

Stretching lineation

A c c e p t e d M a n u s c r i p t

Stretching lineation is carried by the foliation plane in most metamorphic rocks, while it may sometimes occur as the unique strain marker in the intrusive rocks. It is marked by various indicators, depending on lithology, metamorphic grade and strain intensity. In calcite and dolomite marbles, it is defined by very fine-grained mica slates and the elongation of graphite-rich inclusions. In metapelites, it is generally defined by elongated quartz rods and phyllosilicate aggregates. It is also sometimes marked by the elongation and the truncation of epidote or tourmaline in granitic rocks. Evidence for stretching is also recorded by the preferred elongation and the brittle truncation of clasts in conglomeratic layers at the base of Fanari unit, just above the Fanari detachment. 202 stretching lineations have been measured in the field in all metamorphic rocks. Data are all reported in Fig. 5 together with some first-order statistics. At first glance, the trend of lineation shows very little dispersion. It is centered on an average value of N008°E ranging from N160°E and N020°E (Fig. 5b). Wrapped around the dome, the lineation plunges to the north in the northwestern flank of the island and to the south in the southeastern flank.

At large-scale, the trend of stretching lineation describes slightly curved patterns from N-S to more NNE-SSW directions. The spatial rotation of the stretching lineation can be correlated with the relative structural position; NNE-SSW orientations are observed in the uppermost parts of the metamorphic succession and particularly in the vicinity of the Fanari shear zone, in the northeast of Ikaria or at Gialiskari (Fig. 5a).

Asymmetry of ductile deformation

The whole volume of the metamorphic succession and a great part of the magmatic intrusions of Ikaria are pervasively affected by a top-to-the-N to -NNE ductile deformation Differing in terms of style, asymmetry and physical conditions of deformation, descriptions in Ikaria and Agios-Kirykos units are presented separately.

Top-to-the-N shearing gradient in Ikaria unit

Shear bands accompanied by asymmetric boudinage are the most common kinematic indicators in Ikaria unit (Fig. 6). Top-to-the-N shear bands are particularly abundant in metapelite layers interleaved with more competent rocks such as marbles, metaquartzites or metabasites. Due to asymmetric dome-shaped architecture of the island, shear bands display, in their present position, gentle to moderate north-westward dips and normal-sense displacements on the northwestern flank of the island while they often present flat or even "reverse" geometry on the southeastern flank. Boudinage occurs at various scales in alternating lithologies such as metapelites interleaved with marbles, metaquartzites or metabasites. Boudins frequently show asymmetric shapes consistent with a northward asymmetry. However, antithetic bookshelf structures compatible with a top-to-the-N sense of shear can be developed within marble at different scales as observed by Ring (2007).

Top-to-the-N ductile deformation appears unevenly distributed within Ikaria unit, primarily controlled by the relative structural position. Evolution of its asymmetry can be studied along a composite cross-section from the deepest parts to the top of this unit from Plagia to Evdilos. The deepest parts crop out on the southeastern coast between Chrisostomos and Plagia. There, the most typical structural feature is an intense folding of the primary compositional layering (Fig. 6a). Folds display a wide range of morphologies but all share A c c e p t e d M a n u s c r i p t common subhorizontal axial planes consistent with vertical flattening. A N-S stretching lineation is only developed in metapelitic or sometimes quartzitic layers while other lithologies display more randomly oriented intersection lineations. Sense of shear is often ambiguous with the presence of both top-to-the-N and top-to-the-S shear criteria suggesting a strong flattening component. Upward, the development of meter-scale decimeter-thick shear bands marks the appearance of a clear asymmetry. Shear bands delimit asymmetric boudins that preserve more ductile deformation as tight recumbent to isoclinal folds, or only as detached fold hinges (Fig. 6b). However, at variance with deeper levels of the unit, fold axes trend parallel to the stretching lineation arguing for a significant component of shearing in the direction of stretching (Fig. 6c). Upward, along with the multiplication of shear bands, the decreasing size of shear domains and boudins, metapelitic rocks become more homogeneous.

Lenses of metabasites, dolomitic marbles and remains of metaquartzites occur as sigma or more rarely delta-type porphyroclasts systems consistent with an overall top-to-the-N sense of shear (Fig. 6d). Intense shear strain has turned the rocks into fine-grained mylonites (Fig. 6e).

The resulting cross-section shows a first-order strain gradient, where asymmetric stretching is more and more systematic toward the highest structural levels of the unit (Fig. 6f).

Metamorphic conditions that prevailed during deformation also depend on structural position. Amphibolite-facies assemblages and gneisses are generally well preserved in the deepest parts of Ikaria unit. There, first retrogression stages are clearly synkinematic, as exemplified by the crystallization of biotite around stable garnets forming sigma-type porphyroclasts system (Fig. 7a). Upward, developed during garnet breakdown, asymmetric strain shadows around garnet contain chlorite and white-micas. Biotite, still metastable in the bulk of the rock is retrograded to chlorite in shear bands. Associated with the crystallization of large amounts of synkinematic chlorite and albite, top-to-the-N shearing in the highest levels was clearly recorded within greenschist-facies metamorphic conditions (Fig. 7b). The Agios-Kirykos unit can be studied along a series of foliation-orthogonal valleys from Therma to Agios Kiriaki (see location on Fig. 2). It consists in the alternation of marble and dark metapelites layers reaching 150-200 m of structural thickness. On most outcrops, top-to-the-NNE ductile shearing is clear. Greenschist-facies shear bands are abundant and display a clear upward evolution to more localized or even cataclastic flow (compare Fig. 8a and Fig. 8b). The core of Fanari shear zone, developed at the expense of the uppermost parts of Ikaria unit, is well exposed in the western part of Agios Kiriaki harbor (Fig. 8c). While the contact itself is hidden by the airport runaway, Fanari unit crops out directly to the northeast, 100 m apart (Fig. 8c). There, rocks present a northeast-dipping mylonitic fabric and carry a N035°E stretching lineation marked by numerous quartz rods and boudins of all sizes from a few centimeters to several meters. Marble layers are stretched and boudinaged within the metapelitic matrix. The internal deformation of marbles displays successive stages of symmetric boudinage, evolving from ductile to brittle (Fig. 8d). Metapelite levels show a clear non-coaxial component of shearing consistent with an overall top-to-the-NNE kinematics (Fig. 8e). These layers, generally thinned to 1 m or even less, display a single and penetrative set of shear bands locally obliterating the main foliation. Spacing between shear bands, controlled by the presence of quartz lenses is locally as small as 1-3 cm (Fig. 8e).

Chlorite is abundant within these rocks and adopts a clear synkinematic character in the vicinity of shear bands. The brittle expression of the Fanari shear zone is not exposed there but occurs spectacularly near Fanari, 1 km further south along the coast (Fig. 9). The Fanari detachment is described in the next section.

A c c e p t e d M a n u s c r i p t

Brittle deformation analysis

Ikaria presents either large to meso-scale brittle structures or locally pervasive networks of small-scale brittle faults systems developed from the ductile-brittle transition to the brittle field. Brittle structures of all scales are first described. Results of the paleostress analysis are then presented. It must be noted here that some NNE-SSW lineaments, visible on satellite images, do not have any particular expression in the field.

Description of brittle structures

The Fanari detachment is the only large-scale structure that was active under both ductile and subsequent brittle conditions. Displacement in the brittle regime over the Fanari detachment is attested by the development of cataclasites particularly well exposed along the southeastern coast of the island as a series of several hundreds of meters of continuous outcrops (Fig. 9). There, the detachment plane appears stripped of its sedimentary cover over a large surface revealing large-scale corrugations and crescent-shaped structures that remind the Cape Evros outcrop on Mykonos [START_REF] Lecomte | Geometry and kinematics of Mykonos detachment, Cyclades, Greece: Evidence for slip at shallow dip[END_REF][START_REF] Menant | The North Cycladic Detachment System and associated mineralization, Mykonos, Greece: Insights on the evolution of the Aegean domain[END_REF] or the Platy Gialos outcrop on Serifos [START_REF] Grasemann | Evolution of the Serifos Metamorphic Core Complex[END_REF]. Breccias, locally reaching more than 2 m, are mainly developed at the expense of Agios-Kirykos unit but also from the very first decimeters of Fanari unit. Cataclastic rocks often show typical clasts size ranging from 1 to 20 cm embedded in reddish-brownish cement supposed to be composed of Fe-rich oxyhydroxides and carbonates. The detachment plane displays a NE-SW strike and a 60° Cataclastic rocks also occur on the northern part of Ikaria at Gialiskari (Figs. 3c and3d). They overprint the uppermost parts of a 500 m-thick strain gradient developed exclusively at the expense of the underlying Raches granite [START_REF] Laurent | Interrelations between extensional shear zones and synkinematic intrusions: The example of Ikaria Island (NE Cyclades, Greece)[END_REF]. Here, they bound again a tectonic unit considered as the lateral equivalent of Fanari unit exposed further east. Sediments, consisting on alternating grey sandstones, conglomerates and brownish limestones are heavily affected by extensional features. WNW-ESE normal faults are organized in conjugate sets accompanied by a dense array of subvertical WNW-ESE veins that both overprint a gently south-dipping bedding.

Beside this major brittle structure, small-scale brittle features mostly correspond to late W-E to NW-SE conjugate faults systems developed in all lithologies (Figs. 10 and11).

Displacement on faults ranges typically from a few centimeters to a few meters and can generally be constrained in the field using marker-levels. In the entire studied area, the fault population is dominated by dihedral orientations arguing for the formation of newly formed conjugate sets of faults rather than reactivated shear planes. Normal faults are often accompanied by subvertical joints and tension gashes filled with quartz, chlorite, iron oxyhydroxides in the metamorphic rocks, quartz, chlorite or even epidote and tourmaline in 

Inversion of fault-slip data

Paleostress orientation patterns were evaluated by the Win-Tensor computer-aided inversion software [START_REF] Delvaux | New aspects of tectonic stress inversion with reference to the TENSOR program[END_REF]. The reduced paleostress tensor consists in the identification of orientation of the three principal stress axes and the axial ratio of stress ellipsoid. Determination of the paleostress axes was completed by the analysis of accompanying brittle structures such as joints, tension gashes or stretched pebbles. Brittle structure analysis was conducted over 9 main sites scattered over the island (see Fig. 5 for location). Results are presented in the next two sections.

Using microstructures to unfold the Fanari detachment

Although the Fanari detachment consistently exhibits top-to-the-NE kinematics, it currently crops out with the geometry of southeast-dipping left-lateral reverse fault zone, a quite rare configuration in the Aegean domain (Fig. 9). A detailed study of geometrical relationships between detachment, sediments of Fanari unit and attitude of small-scale brittle structures affecting either the sediments or the detachment plane, allows proposing a restoration scenario of the initial geometry of the Fanari detachment (Fig. 10a). Two reference outcrops (6 and 7) were selected 2 km apart within sediments of Fanari unit along the Outcrop of station 7 (Fig. 10b), which presents almost vertical bedding, displays a conjugate set of subvertical faults affecting alternating sandstones and conglomeratic layers. N030°E to N160°E faults present consistent sinistral kinematics while N070°E to N130°E faults present dextral kinematics. Part of these faults even cuts across the Fanari detachment causing 1-5 m offsets of the plane. Outcrop of station 6 also presents two sets of faults that affect a 40° dipping bedding further southeastward. The dominant set of faults displays subvertical fault planes carrying both normal and reverse kinematics. This set is accompanied by a subordinate set of flat to gently-dipping fault planes that also present both normal and reverse kinematics (Fig. 10b). In their present geometry, this heterogeneous fault set requires the superimposition of two distinct stress regimes. Back-tilting of those systems of faults about a horizontal axis, in order to obtain a horizontal bedding, permits to get a coherent stress regimes for both sites 6 and 7. Maximum principal stress axis becomes vertical and the two others become horizontal, compatibly with a NE-SW extension for both sites. It strongly suggests that faults form before an unequal tilting of the different outcrops. This assumption is confirmed further to the southwest where both the detachment plane and the bedding of sediments are subhorizontal (i.e. less than 20° toward the southwest) while tension-gashes are now subvertical and all faults appear as a single conjugate normal fault set preserved in its initial attitude. Importantly, back-tilting of the whole system, including the Fanari detachment, results in a system where the detachment plane operates at shallow angle, 10-15° to the northwest, with normal-dextral-sense kinematics and cuts the sediments down-section as observed in the neighboring island of Mykonos (e.g. [START_REF] Lecomte | Geometry and kinematics of Mykonos detachment, Cyclades, Greece: Evidence for slip at shallow dip[END_REF][START_REF] Menant | The North Cycladic Detachment System and associated mineralization, Mykonos, Greece: Insights on the evolution of the Aegean domain[END_REF]. In this restored position (Fig. 10a), sediments are pervasively affected by normal faulting consistent with a unique and common NNE-SSW to NE-SW extension (Fig. 10b). This paleostress solution is consistent with the paleostress field deduced from other stations A c c e p t e d M a n u s c r i p t throughout the island and previous studies (e.g. [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]. This point is discussed below. The causes of the Fanari detachment tilting and the more general arching of the ductile to brittle fabrics at the scale of the whole island are addressed in the discussion section.

Large-scale consistency of the paleostress inversions

Despite the local coexistence of both N80-110°E and N130-160°E trending normal faults, results present rather small internal dispersion (Fig. 11). At most stations, stress tensor analysis shows a consistent subvertical orientation for the maximum principal stress axis ( 1 ).

In other stations (e.g. sites 6 and 7 on Fig. 10b),  1 was restored using horizontal-axis backtilting rotation. The minimum principal stress axis ( 3 ) is horizontal or very gently dipping with a consistent NNE-SSW to more NE-SW direction of extension. In turn, the overall consistency of the direction of  3 prevents from significant vertical-axis large-scale block rotations. Planes of joint and tension gashes correspond to the calculated  1 - 2 plane, and their poles therefore appear scattered around the  3 axis. Brittle structures recorded during the last exhumation stages present a marked consistency of a NE-SW stretching direction occurring in an extensional regime.

Thermal structure

The RSCM method is based on the quantitative study of the degree of organization of carbonaceous material (CM), which is a reliable indicator of metamorphic temperature (e.g. [START_REF] Pasteris | Raman-Spectra of Graphite as Indicators of Degree of Metamorphism[END_REF][START_REF] Beyssac | Raman spectra of carbonaceous material in metasediments: a new geothermometer[END_REF][START_REF] Lahfid | Evolution of the Raman spectrum of carbonaceous material in low-grade metasediments of the Glarus Alps (Switzerland)[END_REF]. Because of the A c c e p t e d M a n u s c r i p t irreversible character of graphitization, CM structure is not sensitive to the retrograde reactions and permits to determine peak temperature conditions (T max ) reached during metamorphism, using an area ratio (R2 ratio) of different peak of Raman spectra [START_REF] Beyssac | Raman spectra of carbonaceous material in metasediments: a new geothermometer[END_REF]. T max can be determined in the 300-640 °C range with an accuracy of ± 50 °C related with the precision and the dispersion of petrological data used for the method calibration [START_REF] Beyssac | Raman spectra of carbonaceous material in metasediments: a new geothermometer[END_REF]. Relative uncertainties on T max are however much smaller, around 10-15 °C and relative variations of that order of magnitude can be detected (e.g. [START_REF] Gabalda | Thermal structure of a fossil subduction wedge in the Western Alps[END_REF][START_REF] Vitale Brovarone | Stacking and metamorphism of continuous segments of subducted lithosphere in a high-pressure wedge: The example of Alpine Corsica (France)[END_REF][START_REF] Augier | Exhumation kinematics of the Cycladic Blueschists unit and back-arc extension, insight from the Southern Cyclades (Sikinos and Folegandros Islands, Greece)[END_REF]. Sampling was performed in order to quantitatively describe the large-scale thermal structure of Ikaria to complement the few existing, punctual P-T estimates [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF][START_REF] Martin | Garnet re-equilibration by coupled dissolution-reprecipitation: evidence from textural, major element and oxygen isotope zoning of "cloudy" garnet[END_REF]. Sampling was therefore regularly distributed within the tectonometamorphic succession of Ikaria and a more systematic sampling was carried out in the vicinity of possible second-order thermal effects such as intrusions and tectonic contacts. 35 samples consisting of CM-bearing metasediments were collected (see Fig. 12 for location). In order to bring out and possibly smooth out the inner structural heterogeneity of CM within samples, 13 to 20 spectra were recorded for each sample. Detailed results, including R2 ratio, number of spectra, T max and standard deviation are presented on Table 1. In addition, RSCM temperatures are all reported on Fig. 12.

RSCM results embrace a wide range of temperature from 391 to 625 °C (Table 1). At first glance, T max presents a correlation with the relative structural position. 625 °C was indeed recorded for the deepest parts of the structural dome with gneisses while 390 °C was retrieved for the uppermost parts of the metamorphic succession where low-crystallinity micaschists crop out. Ikaria therefore appears as a metamorphic dome in which temperature increases down-section (Figs. 12a and12b). Samples from Ikaria unit show rather high T max , from 625 to 500 °C, presenting an important scatter. The 550 °C temperatures for the volume Samples from Agios-Kirykos unit display lower temperature ranging between 450 and 390 °C (Table 1). Two main sets of temperatures can then be identified separated by a 50 °C temperature gap (Figs. 12a and12b). This gap of temperature corresponds to the position of the Agios-Kirykos shear zone, independently recognized on the basis of structural criteria.

This particular feature was studied in the east of Ikaria, and particularly along a foliationorthogonal cross-section upstream of Therma valley (Fig. 12b). There, T max shows a regular temperature decrease from 600 to 400 °C accompanied by a 50 °C normal-sense metamorphic gap. Among the causes of temperature variation in Ikaria unit, local heating by intrusive rocks has been tested in the vicinity of the Raches granite (Fig. 12c). Samples were picked at decreasing distance from the intrusive contact for almost the same relative structural position.

Results show regularly decreasing temperatures from 580 °C to 520 °C, in accordance with the intrusive character of the Raches granite (Fig. 3a). Accordingly, smaller intrusive bodies as the Kefala diorite or small-scale pegmatite dykes that are only partly mapped (Fig. 2) may be responsible of erratic, isolated high T max results.

7. Age constrains on the partial melting event 7.1. Analytical methods Analyses were performed in thin section by laser ablation inductively coupled plasma spectrometry (LA-ICPMS) at the Laboratoire Magmas et Volcans (LMV), Clermont-Ferrand (France). The ablation is performed using a Resonetics Resolution M-50E system equipped with an ultra-short pulse (<4ns) ATL excimer 193 nm wavelength laser. This laser system is A c c e p t e d M a n u s c r i p t coupled with Agilent 7500 cs ICP-MS equipped with a pumping system to enhance the sensitivity. Spot diameter of 9 µm was used with a 1 Hz repetition rates. Ablated material is transported using a helium flux, and then mixed with nitrogen and argon before being injected into the plasma source. Analytical procedures for monazite dating are reported in details in [START_REF] Didier | Disturbance versus preservation of U-Th-Pb ages in monazite during fluid-rock interaction: textural, chemical and isotopic in situ study in microgranites (Velay Dome, France)[END_REF], [START_REF] Didier | Syn-deformation fluid-assisted growth of monazite during renewed high-grade A c c e p t e d M a n u s c r i p t metamorphism in metapelites of the Central Rhodope (Bulgaria, Greece)[END_REF] and [START_REF] Paquette | High resolution (5 μm) U-Th-Pb isotope dating of monazite with excimer laser ablation (ELA)-ICP-MS[END_REF]. Following isotopes 204 (Pb+Hg), 206 Pb, 207 Pb, 208 Pb, 232 Th and 238 U were acquired. Data disturbed by inclusions, fractures or age mixing (between different areas of a single grain) were not taken into account for calculation. The occurrence of initial Pb in the sample can be monitored by the evolution of the 204 (Pb+Hg) signal intensity, but no Pb correction was applied. Elemental fractionation and mass bias were corrected making repeated analyses on Trebilcock monazite (272 ±2 Ma, [START_REF] Tomascak | U-Pb monazite geochronology of granitic rocks from Maine: Implications for Late Paleozoic tectonics in the northern Appalachians[END_REF]. Analyses on the Moacyr monazite [START_REF] Cruz | Dataçao pontual das monazitas da regiao de Itambe, Bahia, através da microssonda electrônica[END_REF][START_REF] Seydoux-Guillaume | Experimental resetting of the U-Th-Pb systems in monazite[END_REF][START_REF] Gasquet | Miocene to Messinian deformation and hydrothermalism in the Lauzière Massif (French Western Alps): New U-Th-Pb and Argon ages[END_REF][START_REF] Fletcher | Matrix effects and calibration limitations in ion probe U-Pb and Th-Pb dating of monazite[END_REF]) at the beginning and at the end of each session, treated as unknowns, verify the reproducibility, especially for the 208 Pb/ 232 Th ages, and the accuracy of the corrections. Data reduction was carried out with GLITTER® software package [START_REF] Van Achterbergh | Laser ablation-ICP-MS in the Earth Science[END_REF][START_REF] Jackson | The application of laser ablation-inductively coupled plasma-mass spectrometry to in situ U-Pb zircon geochronology[END_REF]). Calculated ratios were exported and age diagrams were generated using Isoplot software package by [START_REF] Ludwig | Isoplot/Ex rev. 2.49 -A Geochronological Toolkit for Microsoft Excel[END_REF].

In this study, 208 Pb/ 232 Th ages are preferably used because: 1) U decay series could be in disequilibrium in young monazites (Schärer, 1984), resulting in overestimated 206 Pb/ 238 U ages; 2) 232 Th is so abundant that 208 Pb originating from initial Pb is negligible compared to radiogenic 208 Pb [START_REF] Janots | Constraints on fluid evolution during metamorphism from U-Th-Pb systematics in Alpine hydrothermal monazite[END_REF][START_REF] Didier | Disturbance versus preservation of U-Th-Pb ages in monazite during fluid-rock interaction: textural, chemical and isotopic in situ study in microgranites (Velay Dome, France)[END_REF]. However, in this study, 206 Monazites often appear as inclusions in biotite or set at grain boundaries and occur as large pristine crystals (Fig. 13a; between 60 and 100 µm) showing in few cases irregular boundaries. Besides, most of the crystals present a clear core and rim texture (Fig. 13b) which represents variable Y and U contents : the core is Y and U-poor (Y 2 O 3 between 0.3 and 1.6 wt% and UO 2 between 0.2 and 0.8 wt%) whereas the rim is Y and U-rich (Y 2 O 3 between 1.7 and 4.2 wt% and UO 2 up to 3.7 wt %).

Thirty two analyses have been performed in the different domains of the monazite grains. 208 Pb/ 232 Th analyses yielded ages between 14.9 ± 0.5 and 16.4 ± 0.5 Ma, with a weighted mean age at 15.7 ± 0.2 Ma (MSWD = 4,1; N=32) . All ages appear always concordant with the 206 Pb/ 238 U ages (Fig. 13c). The U-Pb ages are mostly discordant and define a linear trend crosscutting the Concordia at 15.1 ± 0.2 Ma in a Tera Wasserburg diagram (Fig. 13d). This suggests a slight common Pb contamination and the large uncertainty of the 207 Pb/ 235 U ages due to the very low 207 Pb content in young monazite. For this reason, only 208 Pb/ 232 Th ages are considered here (see details in analytical methods).

The scattering of the 208 Pb/ 232 Th ages (high MSWD) is broadly correlated to the core to rim zonation, the Y and U-poor cores yielding older ages than the Y and U-rich rims (Fig. 13b). However, the small difference between the ages measured in the cores and in the rim of the monazite grains (less than 1.5 Ma) does not enable a clear distinction between two age groups. Because i) the monazite is well known to be an efficient chronometer in dating the A c c e p t e d M a n u s c r i p t high temperature metamorphic processes, and ii) no inheritance (suggesting the recording of older metamorphic event) has been observed, these results clearly establish a Langhian age for the partial melting event that affected the infrastructure of Ikaria Island.

Discussion

An overall top-to-the-N sense of shear as the main deformation record

The whole tectonometamorphic succession of Ikaria is pervasively affected by top-tothe-N to -NNE ductile deformation whose intensity increases toward the top of the structure (Figs. 6f and14a). While the deepest parts of the tectonometamorphic succession exhibits rather symmetrical deformation dominated by flattening, top-to-the-N shearing deformation shows a large-scale strain gradient toward the Fanari shear zone along which most of the strain is concentrated, with an upward evolution toward a more top-to-the-NNE kinematics (Fig. 5). Characterized by a subordinate top-to-the-NNE strain gradient, the Agios-Kirykos shear zone is furthermore responsible for a 50 °C gap of normal sense, as retrieved by RSCM analyses (Fig. 12). These embedded gradients are accompanied by greenschist-facies retrogression gradients quite obvious at the scale of the outcrop or hand-specimen (Fig. 7).

Crossing the ductile to brittle transition, the Fanari shear zone has even recorded increments of motion in brittle conditions responsible for the development of thick cataclasite bodies (Figs. 3 and9). The direction of ductile stretching and markers of later brittle extensional motions on the detachment planes show a continuum of NNE-SSW stretching and top-to-the-NNE shearing, consistent, in a broad sense, with extensional direction in both metamorphic and sedimentary rocks (Fig. 11). This evolution is interpreted as an evidence of continuous Low-temperature geochronology pointed out a clear northward younging of ZFT ages (10.3 ± 0.3 to 7.1 ± 0.3 Ma) and AFT ages (8.4 ± 0.8 to 5.9 ± 0.8 Ma) consistent with an overall top-to-the-N unroofing with apparent slip-rates over the Fanari detachment of 10-8 km/Ma (Fig. 14b; [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]. U-Th/He analyses on apatite for both flanks of the dome yielded similar 6 Ma ages. Motion over the Fanari detachment seems stop near 6 Ma.

These ages constrain, in turn, the maximum age for the onset of passive "folding" of the Fanari detachment plane around the dome, which postdates the last brittle motions of the detachment and even the brittle normal faulting that affects sediments.

A progressive rotation of the stretching and shearing direction is observed from the core to the outer flanks of the domes (Fig. 5). As suggested by the structural study, the shearing strain has progressively localized through time upward from a distributed flow, recorded in the amphibolite-facies conditions, to mylonites, ultramylonites and then cataclasites in the vicinity of Fanari detachment (Figs. 3 and9). Accordingly, the N-S trending lineation preserved in the core is older than the NNE-SSW trending one at the top along the main shear zones. The core of the dome has therefore rotated 35° counterclockwise during its exhumation before the final doming that seems to be the latest event recorded on Ikaria. This late event tends to confer to the dome the geometry of an a-type dome where the stretching direction is parallel to the dome axis (Jolivet et al., 2004a) and which can suggests an oblique component of shearing during doming (Le [START_REF] Pourhiet | Kinematic interpretation of the 3D shapes of metamorphic core complexes[END_REF]. A significant component of E-W shortening is currently recorded in the deformation of the northern Aegean domain as a result of westward motion of Anatolia along the North Anatolian Fault (NAF) (e.g. Le [START_REF] Le Pichon | The Miocene-to-present kinematic evolution of the eastern mediterranean and Middle East and its implications for dynamics[END_REF]. If the NAF has reached the northern Aegean some 6 Ma ago as a localized crustal-scale fault zone [START_REF] Armijo | Westward propagation of the North Anatolian fault into the northern Aegean: Timing and kinematics[END_REF][START_REF] Melinte-Dobrinescu | The Messinian Salinity Crisis in the Dardanelles region: Chronostratigraphic constraints[END_REF] A c c e p t e d M a n u s c r i p t 2009), it has been suggested that dextral movements has been active since 12 Ma [START_REF] Sengör | The North Anatolian Fault: A New Look[END_REF]. In the field, consequences of an E-W shortening are clearly recorded in the northern Cyclades, all the way to western Turkey [START_REF] Angelier | Sur l'alternance mio-plio-quaternaire de mouvements extensifs et compressifs en Egée orientale: l'île de Samos (Grèce)[END_REF][START_REF] Buick | The late Alpine evolution of an extensional shear zone, Naxos, Greece[END_REF][START_REF] Bozkurt | Evolution of a mid-Tertiary extensional shear zone in the southern Menderes massif, western Turkey[END_REF][START_REF] Ring | Structural analysis of a complex nappe sequence and late-orogenic basins from the Aegean Island of Samos, Greece[END_REF][START_REF] Avigad | Ductile and brittle shortening, extension-parallel folds and maintenance of crustal thickness in the central Aegean (Cyclades, Greece)[END_REF][START_REF] Menant | The North Cycladic Detachment System and associated mineralization, Mykonos, Greece: Insights on the evolution of the Aegean domain[END_REF]. This context, showing a combination of exhumation, strike-slip and contemporaneous E-W shortening and N-S crustal stretching, suggests a component of transtension during the last evolution stages (Le [START_REF] Pourhiet | Kinematic interpretation of the 3D shapes of metamorphic core complexes[END_REF][START_REF] Fossen | Transtensional folding[END_REF]. This oblique component fits the hypothesis of a left-lateral transfer zone from the Menderes massif to the Cyclades proposed by [START_REF] Ring | Structural analysis of a complex nappe sequence and late-orogenic basins from the Aegean Island of Samos, Greece[END_REF] and recently reassessed by [START_REF] Gessner | What caused the denudation of the Menderes Massif: Review of crustal evolution, lithosphere structure, and dynamic topography in southwest Turkey[END_REF]. Detailed studies on the timing of the formation of stretching directions across the dome coupled with the timing of doming are necessary to go any further.

Eastern extension of the North Cycladic Detachment System

Obvious structural and metamorphic similarities of the series of detachments from Andros to Mykonos, with coeval top-to-the-N to -NNE kinematics, led Jolivet et al. (2010) to mechanically merge them in a single crustal-scale extensional structure, called NCDS. A probable correlation of the Fanari detachment of [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF] with the NCDS was even proposed (Jolivet et al., 2010). The existence on Ikaria of two detachments, one purely ductile and the other evolving from ductile to brittle conditions and the presence of the synkinematic granite piercing through the dome are indeed reminiscent of the anatomy of the NCDS as described on Andros, Tinos and Mykonos (Jolivet et al., 2010). On Tinos (e.g. [START_REF] Jolivet | Ductile extension and the formation of the Aegean Sea[END_REF]Jolivet et al., 2004a;[START_REF] Brichau | Extensional faulting on Tinos Island, Aegean Sea, Greece: How many detachments?[END_REF] as well as on Mykonos (e.g. [START_REF] Faure | Ductile deformation and syntectonic granite emplacement during the late Miocene extension of the Aegea (greece)[END_REF][START_REF] Lecomte | Geometry and kinematics of Mykonos detachment, Cyclades, Greece: Evidence for slip at shallow dip[END_REF][START_REF] Denèle | Granite intrusion in a metamorphic core complex: The example of the Mykonos laccolith (Cyclades, Greece)[END_REF][START_REF] Menant | The North Cycladic Detachment System and associated mineralization, Mykonos, Greece: Insights on the evolution of the Aegean domain[END_REF], A c c e p t e d M a n u s c r i p t increments of ductile and then brittle deformation are recorded by synkinematic intrusions emplaced into the main extensional shear zones. The Tinos Detachment is mostly ductile and is pierced by the Tinos intrusion. Conversely, the Livada Detachment shows ductile then brittle deformation and affects the Tinos intrusion [START_REF] Brichau | Extensional faulting on Tinos Island, Aegean Sea, Greece: How many detachments?[END_REF]. This last detachment is then pierced by the Mykonos intrusion. The more superficial Mykonos Detachment that clearly post-dates all intrusions, operated only in purely brittle conditions and carries synextension sediments (e.g. [START_REF] Lecomte | Geometry and kinematics of Mykonos detachment, Cyclades, Greece: Evidence for slip at shallow dip[END_REF][START_REF] Menant | The North Cycladic Detachment System and associated mineralization, Mykonos, Greece: Insights on the evolution of the Aegean domain[END_REF]. These three detachments that operate sequentially form the NCDS. A similar evolution is observed on Ikaria.

Exclusively operating in the ductile field, the Agios-Kirykos shear zone is later cut downsection by the Fanari detachment that evolves from ductile to brittle and even controls the deposition of syn-tectonic sediments in the hangingwall.

Along with the current lack of precise time-constraints on synkinematic minerals, timing of extensional deformation onset is still unclear on Ikaria. If partial melting occurred at ca. 15.5 Ma, as showed in this study, the signification of the 25-17 K/Ar ages on hornblende [START_REF] Altherr | A Late Oligocene/Early Miocene High Temperature Belt in the Attic-Cycladic Crystalline Complex (SE Pelagonian, Greece)[END_REF] are questioned. These ages may reflect either Ar inheritance from an earlier tectonometamorphic event or simply excess argon (i.e. extraneous argon), as suggested by the strong scattering of these ages. Then, onset of extension might starts at or just after ca.

15.5 Ma. The 12-9 Ma K/Ar and Ar/Ar ages obtained on fabric-forming white-micas and biotite are believed to record either a fast cooling or last recrystallizations during mylonitization (see compilation on Fig. 14b; [START_REF] Altherr | A Late Oligocene/Early Miocene High Temperature Belt in the Attic-Cycladic Crystalline Complex (SE Pelagonian, Greece)[END_REF][START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]. In parallel, the three intrusions (Raches, Karkinagrion and Xylosyrtis) that crystallized at 14-13 Ma therefore synkinematically emplace within the Fanari shear zone (U-Pb on zircon; [START_REF] Bolhar | An integrated zircon geochronological and geochemical investigation into the Miocene plutonic evolution of the Cyclades, Aegean Sea, Greece: Part 1: Geochronology[END_REF][START_REF] Laurent | Interrelations between extensional shear zones and synkinematic intrusions: The example of Ikaria Island (NE Cyclades, Greece)[END_REF]. Intrusions all underwent a common fast cooling to temperatures close to the ductile to brittle transition [START_REF] Stöckhert | Thermochronometry and microstructures of quartz-a comparison with experimental flow laws and predictions on the temperature of the brittle-plastic transition[END_REF][START_REF] Imber | A reappraisal of the Sibson-Scholz fault zone model: The nature of the frictional to viscous ("brittle-ductile") transition along a long-lived, crustal-scale fault, Outer Hebrides, Scotland[END_REF] at ca. 10 Ma (K/Ar and Ar/Ar on micas; [START_REF] Altherr | A Late Oligocene/Early Miocene High Temperature Belt in the Attic-Cycladic Crystalline Complex (SE Pelagonian, Greece)[END_REF][START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]. Being A c c e p t e d M a n u s c r i p t only active in the ductile field, the Agios-Kirykos therefore probably ceased to be active some 10 Ma ago. Displacement and further strain localization were thus transferred to the Fanari shear zone, responsible for the final exhumation, in the ductile and then the brittle field. The last exhumation stages were characterized by fast (100-80 °C/Ma) cooling rates and ended at around 6 Ma (Fig. 14b; FT and U-Th/He on zircon and apatite; [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]. As a comparison, crystallization and cooling of the Mykonos pluton occurred between 13.5 Ma and 9 Ma as a result of the fast exhumation related to the activity of the Livada and Mykonos detachments (e.g. [START_REF] Brichau | Timing, slip rate, displacement and cooling history of the Mykonos detachment footwall, Cyclades, Greece, and implications for the opening of the Aegean Sea basin[END_REF][START_REF] Lecomte | Geometry and kinematics of Mykonos detachment, Cyclades, Greece: Evidence for slip at shallow dip[END_REF]Jolivet et al., 2010). Lowtemperature ages even suggest that motions over the Fanari detachment continued until 6 Ma and are thus the last top-to-the-N to -NNE detachment active in the Aegean domain. These similarities in terms of geometries, kinematics and timing of the Ikaria detachments and the various branches of the NCDS confirm the proposed eastward extension of the NCDS all the way to the eastern end of Ikaria in the Agios-Kirykos and Fanari shear zones (Fig. 15).

Similarly to Mykonos, the detachment system of Ikaria, does not exhume HP-LT metamorphic rocks belonging to the Cycladic Blueschists unit, at variance with Tinos and Andros. Indeed, along with the structural position and the lithostratigraphic succession, the apparent lack of any HP-LT imprint either in Ikaria and Agios-Kirykos units precludes correlations with the Cycladic Blueschists unit. The Ikaria and Agios-Kirykos units are characterized by the same monotonous lithologies and a similar 80-100 °C/km thermal field gradient, it is proposed that both units were equilibrated along a single, warm gradient rooting in partially-molten rocks.

Correlated with the Upper Cycladic unit, in a broad sense, the Fanari unit reworks large amount of Pelagonian detritus shed into the extensional basins (Photiades, 2002a).

While deposition of sediments on the Upper Cycladic unit started around 23 Ma throughout the Aegean domain [START_REF] Angelier | Sur l'alternance mio-plio-quaternaire de mouvements extensifs et compressifs en Egée orientale: l'île de Samos (Grèce)[END_REF]Sánchez-Gómez et al., 2002;[START_REF] Kuhlemann | Miocene siliciclastic deposits of Naxos Island: geodynamic and environmental implications for the evolution of the southern Aegean Sea (Greece)[END_REF] A c c e p t e d M a n u s c r i p t 2004), sediments preserved on Ikaria are attributed to Late Oligocene to Early Pliocene [START_REF] Papanikolaou | Contribution to the geology of Ikaria island, Aegean sea[END_REF]Photiades, 2002a;[START_REF] Photiades | Geological Map of Greece Scale[END_REF]. This rather recent deposition age is consistent with last denudation ages ascribed to last extensional motions over the Fanari detachment [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF], which may be responsible for maintaining a significant tectonic subsidence.

Definition of the Ikaria MCC and the central Aegean HT zone

The structure of Ikaria is composed of two main parts separated by a detachment system consisting in shallow-dipping extensional ductile to brittle shear zones connecting surficial to mid-crustal levels (e.g. Fig. 2). The bulk finite architecture of the footwall consists in an elongated structural dome roofed by a partly eroded mylonite, ultramylonite and cataclasite carapace (Fig. 4). This geometrical dome is paired with a fairly concentric distribution metamorphic zones of decreasing grade from migmatites and 625 °C in the core to 390 °C in the externals parts (Fig. 12). The dome flanks display 500-m thick strain gradient evolving upward to mylonites characterized by the uniformity of shear sense from one limb to the other. They are partially overprinted by cataclasites and fault-rocks in the Fanari detachment zone (Figs. 3 and9). The detachment itself is marked by a clear-cut fault plane carrying evidences for large-scale displacements in the brittle field (Fig. 9). The hangingwall unit, exclusively composed sediments, is only characterized by brittle deformation (Fig. 10).

Following this description, Ikaria dome shares all attributes of a typical migmatite-cored MCC (see Platt et al., 2014, for review) firstly described in the Basin and Range of western United States [START_REF] Davis | Geologic development of the Cordilleran metamorphic core complexes[END_REF][START_REF] Crittenden | Cordilleran metamorphic core complexes[END_REF][START_REF] Wernicke | Low-angle normal faults in the Basin and Range Province: nappe tectonics in an extending orogen[END_REF][START_REF] Wernicke | Structural discordance between Neogene detachments and frontal sevier thrusts, central Mormon Mountain, southern Nevada[END_REF], and then in other Alpine (e.g. [START_REF] Lister | Metamorphic core complexes of Cordilleran type in the Cyclades, Aegean Sea, Greece[END_REF][START_REF] Dewey | Extensional collapse of orogens[END_REF][START_REF] Gautier | Structure and kinematics of upper cenozoic extensional detachment on Naxos and Paros (cyclades islands, Greece)[END_REF]Gautier and A c c e p t e d M a n u s c r i p t [START_REF] Gautier | Ductile crust exhumation and extensional detachments in the central Aegean (Cyclades and Evvia Islands)[END_REF][START_REF] Jolivet | Ductile extension and the formation of the Aegean Sea[END_REF][START_REF] Vanderhaeghe | Structural development of the Naxos migmatite dome[END_REF] and Variscan or Caledonian orogenic belts (e.g. [START_REF] Norton | Late Caledonide Extension in western Norway: A response to extreme crustal thickening[END_REF][START_REF] Andersen | Subduction and eduction of continental crust: major mechanisms during continent-continent collision and orogenic extensional collapse, a model based on the south Norwegian Caledonides[END_REF].

Partial melting is a key factor that controls the strength of the continental crust. The recent discovery of migmatites in the infrastructure of the Ikaria MCC dome may have important implications for the behavior of the Hellenic continental crust during Oligo-Miocene extension. Several high-grade gneiss and migmatite massifs have already been described in the Aegean realm. However, most of these occurrences of HT rocks are basement rocks inherited from ancient tectonometamorphic events. An early Paleozoic HT event is known in the Menderes (e.g. [START_REF] Gessner | Structural and thermal history of poly-orogenic basement: U-Pb geochronology of granitoid rocks in the southern Menderes Massif, Western Turkey[END_REF] and in the East of the Aegean Sea, particularly on Ikaria [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]Ring et al., 2007). There, a ca. 460 Ma age retrieved form a pegmatite dyke may reflect a minimum age for HT metamorphism [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]. A Variscan inheritance is also well described in the Cycladic basement unit in the Southern Cyclades (e.g. [START_REF] Henjes-Kunst | Isotopic dating of pre-Alpidic rocks from the island of Ios (Cyclades, Greece)[END_REF][START_REF] Andriessen | Isotopic age study of pre-Alpine rocks in the basal units on Naxos, Sikinos and Ios, Greek Cyclades[END_REF][START_REF] Keay | African provenance for the metasediments and metaigneous rocks of the Cyclades, Aegean Sea, Greece[END_REF]. On these islands, a ca. 320 Ma granite and amphibolite facies gneisses are partially overprinted by the Eocene HP imprint (e.g. [START_REF] Henjes-Kunst | Isotopic dating of pre-Alpidic rocks from the island of Ios (Cyclades, Greece)[END_REF][START_REF] Andriessen | Isotopic age study of pre-Alpine rocks in the basal units on Naxos, Sikinos and Ios, Greek Cyclades[END_REF][START_REF] Keay | African provenance for the metasediments and metaigneous rocks of the Cyclades, Aegean Sea, Greece[END_REF][START_REF] Huet | Thrust or detachment? Exhumation processes in the Aegean: Insight from a field study on Ios (Cyclades, Greece)[END_REF][START_REF] Augier | Exhumation kinematics of the Cycladic Blueschists unit and back-arc extension, insight from the Southern Cyclades (Sikinos and Folegandros Islands, Greece)[END_REF]. The only Oligo-Miocene migmatites crop out in the core of the Naxos MCC, the first that has been described in the Aegean domain (e. g. [START_REF] Lister | Metamorphic core complexes of Cordilleran type in the Cyclades, Aegean Sea, Greece[END_REF]. There, the age of the partial melting is quite constrained by U-Pb analyses on zircon yielding series of ages ranging from 21 to 17 Ma [START_REF] Keay | The timing of partial melting, Barrovian metamorphism and granite intrusion in the Naxos metamorphic core complex, Cyclades, Aegean Sea, Greece[END_REF]. The age of migmatites recently discovered on Ikaria is therefore of prime importance. In this study, pioneer U-Th-Pb analyses on monazites from a leucosome of the migmatites yielded an age of 15.7 ± 0.2 Ma (Fig. 13). This result falls in the same agerange than the recent U-Pb age on zircon ascribed to the Karkinagrion S-type granite [START_REF] Bolhar | An integrated zircon geochronological and geochemical investigation into the Miocene plutonic evolution of the Cyclades, Aegean Sea, Greece: Part 1: Geochronology[END_REF] together with closely associated migmatites [START_REF] Laurent | Interrelations between extensional shear zones and synkinematic intrusions: The example of Ikaria Island (NE Cyclades, Greece)[END_REF]. Clearly associated with the same large scale partial melting event that affected the Hellenic Miocene age [START_REF] Keay | The timing of partial melting, Barrovian metamorphism and granite intrusion in the Naxos metamorphic core complex, Cyclades, Aegean Sea, Greece[END_REF] this study) (Fig. 15). There, intense stretching leads to the complete tectonic omission of the Cycladic Blueschists unit that is observed in colder MCCs further west in Syros, Andros or Tinos (e.g. Trotet et al., 2001a;[START_REF] Mehl | Structural evolution of Andros island (Cyclades, Greece): a key to the behaviour of a flat detachment within an extending continental crust[END_REF], to the east in Samos (e.g. [START_REF] Ring | Structural analysis of a complex nappe sequence and late-orogenic basins from the Aegean Island of Samos, Greece[END_REF] or to the south in Ios, Folegandros and Sikinos (e.g. [START_REF] Huet | Thrust or detachment? Exhumation processes in the Aegean: Insight from a field study on Ios (Cyclades, Greece)[END_REF][START_REF] Augier | Exhumation kinematics of the Cycladic Blueschists unit and back-arc extension, insight from the Southern Cyclades (Sikinos and Folegandros Islands, Greece)[END_REF]. This gradient of finite stretching toward the center and east of the Cyclades is attested by the joint evolution of the topography, the crustal thickness and the first order transition from brittle to ductile deformation from marginal areas to the center of the Aegean domain (e.g. Jolivet et al., 2010). Uprise of partially-molten materials in-between less-extended Cycladic Blueschists unit evokes crustal-scale equivalents of the scar folds that result from ''boudins'' separation in the process of boudinage [START_REF] Tirel | Dynamics and structural development of metamorphic core complexes[END_REF]. This simple model should however be adapted as three distinctive detachment bounding smaller-scale MCCs are currently observed (Fig. 15). The NCDS (Jolivet et al., 2010) exhumes Andros, Tinos, Mykonos and Ikaria in the north while the NDP exhumes Naxos and Paros in the center [START_REF] Buick | The late Alpine evolution of an extensional shear zone, Naxos, Greece[END_REF][START_REF] Gautier | Structure and kinematics of upper cenozoic extensional detachment on Naxos and Paros (cyclades islands, Greece)[END_REF][START_REF] Vanderhaeghe | Structural development of the Naxos migmatite dome[END_REF][START_REF] Duchêne | Pressure-Temperature-Time Evolution of Metamorphic Rocks from Naxos (Cyclades, Greece): Constraints from Thermobarometry and Rb/Sr dating[END_REF][START_REF] Kruckenberg | Flow of partially molten crust and the internal dynamics of a migmatite dome, Naxos, Greece[END_REF]. Both are associated with top-to-the-N shear. Finally, further southwest, the alignment of Kea, Kythnos and Serifos shows another row of small-scale domes exhumed by the top-to-the-SW WCDS [START_REF] Grasemann | Miocene bivergent crustal extension in the Aegean: Evidence from the western Cyclades (Greece)[END_REF]. If top-to-the-S criteria on Ios and Sikinos are related to a thrust [START_REF] Huet | Thrust or detachment? Exhumation processes in the Aegean: Insight from a field study on Ios (Cyclades, Greece)[END_REF][START_REF] Augier | Exhumation kinematics of the Cycladic Blueschists unit and back-arc extension, insight from the Southern Cyclades (Sikinos and Folegandros Islands, Greece)[END_REF] and not to a detachment [START_REF] Vandenberg | Structural analysis of basement tectonites from the Aegean metamorphic core complex of Ios, Cyclades, Greece[END_REF]Forster and Lister, 1999;[START_REF] Thomson | Timing and nature of formation of the Ios metamorphic core complex, southern Cyclades, Greece[END_REF]Ring et al., 2011) then extensional top-to-the-N shearing is systematically observed from north to south of the central Aegean (Fig. 15). This result contrasts with the more A c c e p t e d M a n u s c r i p t symmetric deformation recognized in marginal areas, where symmetrically arranged detachment systems depict more bivergent extensional systems either to the west [START_REF] Grasemann | Miocene bivergent crustal extension in the Aegean: Evidence from the western Cyclades (Greece)[END_REF] or east in Samos [START_REF] Ring | Structural analysis of a complex nappe sequence and late-orogenic basins from the Aegean Island of Samos, Greece[END_REF] or in the Menderes massif [START_REF] Hetzel | Miocene NNE-directed extensional unroofing in the Menderes Massif, southwestern Turkey[END_REF][START_REF] Gessner | An active bivergent rolling-hinge detachment system: Central Menderes metamorphic core complex in western Turkey[END_REF]. A correlation between the amount of stretching of the crust and the degree of non-coaxiality is therefore proposed. Just as the Tyrrhenian or the Alboran backarc systems, the causes of this regional-scale non-coaxial extension in the Aegean back-arc domain is a first-order question that is outside the focus of this paper but may pertain to the interactions between the upper plate, the retreating subducting slab and the flowing asthenospheric mantle [START_REF] Jolivet | From mantle to crust: Stretching the Mediterranean[END_REF][START_REF] Sternai | Driving the upper plate surface deformation by slab rollback and mantle flow[END_REF].

Conclusions

Although Ikaria is one of the largest Aegean islands and paves the way between the Cyclades and the Menderes massif, its geology and tectonic evolution remain poorly understood since recent studies lead to very conflicting maps and interpretations. This paper reports a detailed 3D study of the geometry and the thermal structure of Ikaria. The structural study shows that the HT-LP foliation is arched, forming a NE-SW trending structural dome cored by partially molten rocks and intruded by late intrusive granitic bodies. Lineation shows a N-S to NNE-SSW ductile stretching associated with an overall top-to-the-N to -NNE sense of shear. Final exhumation of the dome was completed by Miocene extensional system made of two main top-to-the-N to -NNE shear zones, operating in the ductile and then the brittle fields. The thermal structure revealed by the RSCM approach strengthened the subdivision of the metamorphic succession in two main metamorphic units (Ikaria and Agios-Kirykos units) with an upward decrease of maximum temperature, separated by the Agios-Kirykos shear RSCM results classified by increasing temperatures. For each sample are indicated the GPS position, the total number of Raman spectra (n) performed, the mean R2 ratio and temperature calculated, both associated with their standard deviation (SD) related to the intra-sample heterogeneity. Location of samples and T max results are given on Fig. 12. [START_REF] Ring | Structural analysis of a complex nappe sequence and late-orogenic basins from the Aegean Island of Samos, Greece[END_REF][START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF][START_REF] Rosenbaum | Tectonometamorphic evolution of highpressure rocks from the island of Amorgos (Central Aegean, Greece)[END_REF][START_REF] Huet | Thrust or detachment? Exhumation processes in the Aegean: Insight from a field study on Ios (Cyclades, Greece)[END_REF][START_REF] Grasemann | Miocene bivergent crustal extension in the Aegean: Evidence from the western Cyclades (Greece)[END_REF][START_REF] Augier | Exhumation kinematics of the Cycladic Blueschists unit and back-arc extension, insight from the Southern Cyclades (Sikinos and Folegandros Islands, Greece)[END_REF]. NCDS: North Cycladic Detachment System; WCDS: West Cycladic Detachment System; NDP: Naxos-Paros Detachment; SCT: South Cycladic Thrust. (a) Sketch depicting the probable geometry of the Fanari detachment prior to its tilting together with the whole system (see Fig. 9). The result is a system where the detachment plane operates at shallow angle with dextral-normal-sense. In the restored position, sediments Detailed results of the fault-slip data inversion. Fault planes, associated striae and results of inversion were plotted using WinTensor software in Schmidt's lower hemisphere equal-area projection [START_REF] Delvaux | New aspects of tectonic stress inversion with reference to the TENSOR program[END_REF]. Also is presented a representative outcrop recognized as demonstrative of a brittle stage subsequently developed after the ductile one (site 1; see location on Fig. 5). Faults occur as a dense array of rather steep normal faults. Note the consistency of the NNE-SSW to NE-SW direction of extension all over the island. et al. (1982) and [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]. (U-Th)/He ages on apatite and FT ages on zircon are from [START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF]; K/Ar ages on hornblende (Hbl) are from [START_REF] Altherr | A Late Oligocene/Early Miocene High Temperature Belt in the Attic-Cycladic Crystalline Complex (SE Pelagonian, Greece)[END_REF].
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  5a). Kinematics indicators of top-to-the-N deformation are very common and often unambiguous, particularly toward the top of Ikaria unit and in the bulk of Agios-Kirykos unit.

  A c c e p t e d M a n u s c r i p t 4.3.2. Deformation in Agios-Kirykos unit and along Fanari shear zone

  A c c e p t e d M a n u s c r i p t southeast-dip. It carries shallow-dipping, southwest-plunging, large-scale corrugations consistent with the opening of perpendicular cracks. Variable types of kinematics indicators of top-to-the-NNE brittle deformation in the detachment footwall unambiguously ascribe a left-lateral reverse sense of displacement. A secondary discrete striae indicates locally a reverse sense of displacement. At the scale of the map, kinematics of brittle motion over Fanari detachment indicates northeast-directed displacement consistent with the kinematics of the last increments of ductile deformation (compare kinematics given on Fig. 9 with the last ductile stretching lineation on Fig. 5). In its current position, the detachment plane is offset by a set of NW-SE vertical faults carrying oblique striations.

  s c r i p t granites and mostly calcite in the sediments. The close association between faults and joints often displays contradictory intersection relationships and thus argues for a contemporaneous development.

  s c r i p t detachment (see position on Fig.5) with contrasting spatial relationships between structures.

  s c r i p t of Ikaria unit are moreover consistent with the amphibolite-facies metamorphic associations.

  Pb/ 238 U ages are fully consistent with the 208 Pb/ 232 Th ages suggesting the absence of disequilibrium in the U decay series. Slight common Pb contamination is suggested by the Tera Wasserburg diagram, enhanced by the large uncertainty of the 207 Pb/ 235 U ages due to very low 207 Pb content in young monazite ages.

  been analyzed for U-Th-Pb in situ dating in thin section from one migmatite sample (IK01A; see Fig.2for localization; Qz, Pl, Afs, Bt, Sil and Zrn).

  s c r i p t stretching from middle to upper crustal levels through the ductile-brittle transition and continuous shearing along a major detachment localizing deformation.

  s c r i p t continental crust, anatexis at the latitude of Ikaria appears slightly younger than further south on Naxos. Along with Naxos, Mykonos and Ikaria, HT MCCs all cluster in the central part of the Aegean domain. It is here proposed to define the central Aegean HT zone as a large-scale extensional tectonic window of high-grade, partially-molten rocks (Fig.15), of Early-Middle

  s c r i p t zone. The Fanari detachment permits to juxtapose the sedimentary Fanari unit directly on metamorphic rocks. The distribution of RSCM temperatures within the dome and the presence of migmatites of ca. 15.5 Ma age in the western part of the island fit the description of a HT MCC such as Naxos or Mykonos. The proposed tectono-metamorphic evolution of the dome is consistent with the evolution of the northern Aegean area controlled by the eastern extension of the NCDS. Definition of Ikaria as a HT MCC allows the definition of the geographic extent of the central Aegean HT zone associated with strictly asymmetric top-tothe-N ductile shearing and an Early-Middle Miocene partial melting event. A correlation between the amount of stretching of the crust and the degree of non-coaxiality is therefore proposed. -H2O (NCFMASH), with application to metamorphic rocks from Samos, Greece. Contributions to Mineralogy and Petrology 132, 85-102.
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 1 Figure 1: Tectonic map of the Aegean domain
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 2 Figure 2: Geological map of Ikaria

  ;[START_REF] Kumerics | The extensional Messaria shear zone and associated brittle detachment faults, Aegean Sea, Greece[END_REF] Ring, 2007). Also indicated are two representative tectonometamorphic piles for the eastern and the western parts of Ikaria.
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 3 Figure 3: New geological features and precisions about nature of contacts
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 6 Figure 6: Upward strain gradient within Ikaria unit
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 8 Figure 8: Deformation in Agios-Kirykos unit
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 9 Figure 9: The Fanari detachment plane
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 10 Figure 10: Using microstructures to unfold the Fanari detachment

  Fig.11). Note that, conversely, three successive stress states are required to account for the

Figure 11 :

 11 Figure 11: Small-scale brittle structures
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 12 Figure 12: RSCM peak temperature results
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 13 Figure 13: U-Th-Pb analyses on monazite from migmatite sample IK01A
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