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Introduction

Subduction-collision transition is an important topic of scientific debate in many places around the world, leading to a better understanding of the important parameters involved. As plate convergence is in most cases oblique, the subductioncollision transition is associated with redistribution of both the convergent front and accompanying strike-slip faults, thus forming a partitioned system. Many examples of extremely oblique settings have been described, for example in Southeast Asia, such as in the southern Philippines or eastern Indonesia [START_REF] Barrier | Philippine fault: A key for Philippine kinematics[END_REF][START_REF] Mccaffrey | Slip partitioning at convergent plate boundaries of SE Asia[END_REF], but also in the Caribbean where, for example, the south plate boundary is concerned (e.g. [START_REF] Escalona | Tectonics, basin subsidence mechanisms, and paleogeography of the Caribbean-South American plate boundary zone. Marine and Petroleum Geology, Thematic Set on: Tectonics, Basinal Framework, and Petroleum Systems of Eastern Venezuela, the Leeward Antilles, Trinidad and Tobago[END_REF]. In addition, typical accretionary prisms are usually well documented in the oceanic domain, where they affect deep oceanic sediments [START_REF] Wakita | Cretaceous accretionary-collision complexes in central Indonesia[END_REF], but their continuation onshore is often difficult to characterise.

The island of Hispaniola is, therefore, a relevant example for this topic (Fig. 1a). Western Hispaniola (Haiti) corresponds to a recent microplate, dragged along the North Caribbean Plate boundary, that docked against the North Caribbean Arc [START_REF] Calais | The northern Caribbean transcurrent plate boundary in Hispaniola: palaeogeographic and structural evolution during the Cenozoic[END_REF][START_REF] Mann | Actively evolving microplate formation by oblique collision and sideways motion along strike-slip faults: An example from the northeastern Caribbean plate margin[END_REF][START_REF] Mann | Oblique collision in the northeastern Caribbean from GPS measurements and geological observations[END_REF][START_REF] Calais | Strain partitioning and fault slip rates in the northeastern Caribbean from GPS measurements[END_REF][START_REF] Rodríguez-Zurrunero | Along-strike segmentation in the northern Caribbean plate boundary zone (Hispaniola sector): Tectonic implications[END_REF]. Haiti is marked by two major left-lateral strike-slip faults: the Oriente-Septentrional Fault Zone (OSFZ) and the Enriquillo-Plantain Garden Fault Zone (EPGFZ) (Fig. 1b). The present day tectonic setting is, notably, dominated by these two very active strike-slip faults (12 January 2010 Haiti earthquake in the Southern Peninsula; M=7.2; Fig. 1b (e.g. [START_REF] Bilham | Structural geology: Invisible faults under shaky ground[END_REF]) and by a component of north-south shortening [START_REF] Mann | Neotectonics of Hispaniola: plate motion, sedimentation, and seismicity at a restraining bend[END_REF][START_REF] Calais | Semiquantitative modeling of strain and kinematics along the Caribbean/North America strike-slip plate boundary zone[END_REF][START_REF] Mann | Oblique collision in the northeastern Caribbean from GPS measurements and geological observations[END_REF], to the front of the main Los Pozos-San Juan Fault Zone (LPSJFZ) which constitutes the backstop of the Hispaniola FTB (e.g. [START_REF] Possee | The Tectonics and Active Faulting of Haiti from Seismicity and Tomography[END_REF].

In the south of eastern Hispaniola (Dominican Republic), the offshore Muertos thrust belt [START_REF] Byrne | Muertos Trough subductionmicroplate tectonics in the northern Caribbean?[END_REF][START_REF] Granja Bruña | Morphotectonics of the central Muertos thrust belt and Muertos Trough (northeastern Caribbean)[END_REF][START_REF] Gorosabel Araus | New Constraints on the Tectono-Sedimentary Evolution of the offshore San Pedro Basin (South-Eastern Dominican Republic): Implications for Its Hydrocarbon Potential[END_REF] evolves laterally onshore to an imbricate system of carbonate platform slices, thereby creating a fold-and-thrust belt (FTB) in the centre of Hispaniola composed of a southwest-verging, forward propagating thrust system [START_REF] Pubellier | Plate boundary readjustment in oblique convergence: Example of the Neogene of Hispaniola, Greater Antilles[END_REF][START_REF] Huerta | Structure of the Peralta thrust and fold belt, Dominican Republic[END_REF][START_REF] Huerta | La estructura del Suroeste de la República Dominicana: un ejemplo de deformación en régimen transpresivo[END_REF]. The FTB records the Late Eocene to present convergence between the Gonâve Microplate and the Hispaniola-Puerto Rico Microplate [START_REF] Mann | Actively evolving microplate formation by oblique collision and sideways motion along strike-slip faults: An example from the northeastern Caribbean plate margin[END_REF].

We focus on the wedge restricted by the two large wrench systems (OSFZ and EPGFZ) which accommodate a very oblique convergence (Fig. 1b) [START_REF] Dillon | Accretionary margin of north-western Hispaniola: morphology, structure and development of part of the northern Caribbean plate boundary[END_REF][START_REF] Mann | Actively evolving microplate formation by oblique collision and sideways motion along strike-slip faults: An example from the northeastern Caribbean plate margin[END_REF][START_REF] Pubellier | Plate boundary readjustment in oblique convergence: Example of the Neogene of Hispaniola, Greater Antilles[END_REF]. The deformation resulting from the oblique convergence allows us to document the onshore propagation and reactivation of structures with greater precision. The objective is therefore to better understand the Eocene-to-present evolution of the structural style based on a refined study of the morphology with 30-metre-resolution elevation data from the Shuttle Radar Topography Mission. 

The Northwest Peninsula and Montagnes Noires: two wavelengths for two shortening events

The Northwest Peninsula of Haiti is a broad area bounded to the north by the Oriente-Septentrional Fault Zone (OSFZ) and to the south by a series of northwestsoutheast thrusts both offshore and onshore (Fig. 1b) [START_REF] Leroy | Segmentation and kinematics of the North America-Caribbean plate boundary offshore Hispaniola[END_REF]. This peninsula is affected by two different wavelength ridges (Fig. 2). First, a short wavelength (3 km) series of tight ridges with N140° to N150° trends is present in the centre of the peninsula (a, b, c, d, e in Fig. 2b). Second, long wavelength ridges (15-20 km) trending N90° to N120° mark the shape of the peninsula. Two broad ridges of over 20 km in width are indeed located to the western end of the Northwest Peninsula (A, B in Fig. 2b). One large ridge is west plunging (A in Fig. 2b), another runs along the southwest coast (B in Fig. 2b). The latter (B in Fig. 2b) is partly collapsed to the southwest with mass wasting along the shore, suggesting that erosion is greater on the southern short limb of the ridge. The bathymetry shows the southern part of this ridge except the small area, for which there is no data (Fig. 1b and Fig. 2b).

The long wavelength ridges are capped by large reefal terraces (Dodge et al., 1983;[START_REF] Mann | Actively evolving microplate formation by oblique collision and sideways motion along strike-slip faults: An example from the northeastern Caribbean plate margin[END_REF][START_REF] Dumas | Record of MIS 5 sea-level highstands based on U/Th dated coral terraces of Haiti[END_REF]. These clearly drape and therefore follow the overall shape of the long wavelength ridges (orange lines in Fig. 2b).

Between 14 and 28 coral terraces have been identified from sea-level to an altitude of 600 m by [START_REF] Mann | Actively evolving microplate formation by oblique collision and sideways motion along strike-slip faults: An example from the northeastern Caribbean plate margin[END_REF]. The lowest terraces have been dated to ages between 83 ka for the most recent and 130 ka for the oldest (Dodge et al., 1983;[START_REF] Dumas | Record of MIS 5 sea-level highstands based on U/Th dated coral terraces of Haiti[END_REF]. Finally, some terraces are even higher than 600 m, reaching elevations up to 650 m and, locally, over 700 m (Boisson and Pubellier, 1987a). Tectonic processes must be invoked to explain the presence of these high terraces [START_REF] Mann | Actively evolving microplate formation by oblique collision and sideways motion along strike-slip faults: An example from the northeastern Caribbean plate margin[END_REF]. Some of the highest reefal terraces, developed on Paleogene series composed of limestone and volcanic clastics basement, tilt gently and the age of this tilting may be estimated more precisely. This deformation was initiated before 1.7 Ma, which is the extrapolated age of the old and elevated terraces [START_REF] Mann | Actively evolving microplate formation by oblique collision and sideways motion along strike-slip faults: An example from the northeastern Caribbean plate margin[END_REF], suggesting that the formation of the long wavelength ridges occurred circa 1.7 Ma. These long wavelength ridges affect Late Miocene series, whereas the short wavelength ridges are pre-Early Miocene, which is the age of the regional unconformity [START_REF] Vila | Evolution sédimentaire et structurale du bassin oligo-miocène de Trois-Rivières sur la frontière décrochante nord-caraïbe (Massif du Nord d'Haïti, Grandes Antilles)[END_REF]Boisson and Pubellier, 1987a). We note that reefal terraces are also deformed by penetrative fractures and joints (Cenatus Amilcar, 1997) indicating that post middle Pleistocene deformation occurred. Lastly, it is of interest that late Pliocene early Pleistocene terraces also surround eastern Hispaniola [START_REF] Braga | Pliocene-Lower Pleistocene shallow-water mixed siliciclastics and carbonates (Yanigua and Los Haitises formations) in eastern Hispaniola (Dominican Republic)[END_REF].

We interpret long wavelength ridges of the western end of the Northwest Peninsula as two broad anticlines (A, B in Fig. 2b) separated by a valley underlining the presence of a blind thrust (Fig. 2b). Indeed, we favour a thrust-controlled fold (fold-bend-fold) separated by a valley where a blind thrust is located, because the anticlines are of similar width and elevation. We thus exclude a roll-over anticline and a normal fault. However, an alternative possibility would be that of a fault-propagation fold. The lack of seismic data and the shape of the fold do not allow us to decide. The two options are shown in Fig. 2c.

Two wavelengths for two shortening events (Phases T1 and T2) are also interpreted to the southeast of the Northwest Peninsula in the Montagnes Noires (Fig. 1b). First, the progressive stacking of sedimentary units of the FTB (T1) began in Early Miocene times in the Montagnes Noires and predates the deformation stage in the Matheux Range (Section 3) [START_REF] Pubellier | Plate boundary readjustment in oblique convergence: Example of the Neogene of Hispaniola, Greater Antilles[END_REF]. This deformation is expressed as thrusts, which were later folded as an antiformal stack, and in some places, reactivated by out-of-sequence faults during Miocene times [START_REF] Desreumaux | Haïti: Un modèle récent et actuel de système compressif a effet centripète[END_REF].

Second, a chain of narrow flatirons around the Montagnes Noires, particularly along the northern flank, underlines a long wavelength reactivation (T2); this is also observed around the Matheux Range (Section 3) (Fig. 1b and Fig. 3).

Figure 2 here

The Matheux Range: a transition

The Matheux Range -which exposes mainly Cenozoic sediments, except for a very small area where the range is deeply incised to the west [START_REF] Vila | The Boundary Between Southern and Northern Blocks of Hispaniola -Testimony to the Macaya Nappe in the Pierre-Payen Anticline (central Haiti, Matheux Mountains, Greater Antilles)[END_REF] -is a large NW-SE anticlinorium (Fig. 1b and Fig. 3) [START_REF] Boisson | Carte Géologique d'Haïti: Feuille Sud-Est (Port-au-Prince)[END_REF]Boisson and Pubellier, 1987b). This roughly NW-SE structure is asymmetric, with a south-western vergence.

The morphology of the Matheux Range shows that it is in fact composed of several shorter wavelength folds (a, b, c in Fig. 3c) located from the north-eastern part of the Matheux Range (a in Fig. 3c) to the south-western part, along the coast (c in Fig. 3c). The orientations of these short and long wavelength folds are more colinear than those from the Northwest Peninsula.

However, extremities of the Matheux Range bend to acquire an E-W direction (Fig. 1b and Fig. 3). To the southeast, the Matheux Range exhibits a virgation in the E-W direction along the Cul-de-Sac Plain (Fig. 1b and Fig. 3). To the northwest, the north-eastern fold bends to also acquire an E-W direction (Fig. 1b and Fig. 3). The E-W bending is as well emphasised by Quaternary coral limestone terraces that form a semi-circular outcrop at Saint-Marc (Fig. 3b and SM in Fig. 3c) [START_REF] Mann | Actively evolving microplate formation by oblique collision and sideways motion along strike-slip faults: An example from the northeastern Caribbean plate margin[END_REF]. It is of interest that acquisition of bathymetric and seismic data in 2012 [START_REF] Leroy | Segmentation and kinematics of the North America-Caribbean plate boundary offshore Hispaniola[END_REF] also indicates an offshore E-W structure extending the broad anticline [START_REF] Corbeau | How transpressive is the northern Caribbean plate boundary?[END_REF] (Fig. 1b). This E-W structure is marked by several NW-SE overlapping folds, which suggest a transpressional component (Ellouz-Zimmermann et al., 2017) (Fig. 1b).

We interpret the Matheux Range as resulting from an early short-wavelength folding (Phase T1) reactivated by a long wavelength folding (Phase T2). The short wavelength folds (a, b, c in Fig. 3c) of Tortonian age (T1) [START_REF] Pubellier | Plate boundary readjustment in oblique convergence: Example of the Neogene of Hispaniola, Greater Antilles[END_REF][START_REF] Wessels | Tectonic evolution, fault architecture, and paleo-fluid circulation in transpressive systems -southern Haiti[END_REF] were indeed re-deformed during the second phase of post late Miocene shortening [START_REF] Wessels | Tectonic evolution, fault architecture, and paleo-fluid circulation in transpressive systems -southern Haiti[END_REF]. We attribute the T2 shortening to Pliocene and Pleistocene age. For example, the north-eastern fold of phase T1 (a in Fig. 3c) was ultimately thrust above the south-western ones (b and c in Fig. 3c) during the past 2 Ma. This results in a virgation of the north-eastern fold (a in Fig. 3c) which is coeval with the long wavelength uplift (T2), as illustrated by the building of the reef terraces (Fig. 3). As noted earlier, this long wavelength folding (T2) is more E-W oriented and is associated with a left-lateral strike-slip component [START_REF] Pubellier | Plate boundary readjustment in oblique convergence: Example of the Neogene of Hispaniola, Greater Antilles[END_REF] and occasional small NE-SW folds [START_REF] Wessels | Tectonic evolution, fault architecture, and paleo-fluid circulation in transpressive systems -southern Haiti[END_REF].

Many of the faults of the Matheux Range are inherited from previous deformation stages and were reactivated during these two shortening phases (T1 and T2). The short wavelength folds (T1) are bounded by N120° reverse and strikeslip "Trans-Haitian" faults (blue faults in figures) parallel to the central Haitian FTB [START_REF] Boisson | Notice explicative de la carte géologique d'Haïti au 1/250000ème[END_REF]. These folds are also segmented by NE-SW faults (green faults in figures) compatible with lateral ramps during the short-wavelength folding (T1).

Then, the recent movement along these NE-SW faults is an extensive dip-slip motion, probably occurring during the long wavelength folding (T2) [START_REF] Pubellier | North Caribbean neotectonic events; the Trans-Haitian fault system; Tertiary record of an oblique transcurrent shear zone uplifted in Hispaniola[END_REF]. Some of these faults bound flatter areas, in particular in the southeast of the Matheux Range in Haiti, such as in the Morne La Vigie area (MV in Fig. 3c). This was interpreted as a kind of pull-apart depression [START_REF] Pubellier | North Caribbean neotectonic events; the Trans-Haitian fault system; Tertiary record of an oblique transcurrent shear zone uplifted in Hispaniola[END_REF], characterised by the occurrence of Quaternary volcanics.

Lastly, the geometry of the decollement level of the Matheux Range may be discussed [START_REF] Wessels | Tectonic evolution, fault architecture, and paleo-fluid circulation in transpressive systems -southern Haiti[END_REF]. The wavelengths deduced from the morphology suggest a shallow decollement at around 2-3 km and a deeper one around 6-7 km. These orders of decollement depth are also suggested by [START_REF] Wessels | Tectonic evolution, fault architecture, and paleo-fluid circulation in transpressive systems -southern Haiti[END_REF]. The Gonâve Island [START_REF] Butterlin | Géologie générale et régionale de la République d'Haïti[END_REF][START_REF] Mercier De Lépinay | Interprétation structurale de l'île de la Gonâve (République d'Haïti) à partir d'images spatiales LANDSAT-MSS et SEASAT-SAR[END_REF]Bienaimé Momplaisir et al., 1987;[START_REF] Boisson | Carte Géologique d'Haïti: Feuille Sud-Est (Port-au-Prince)[END_REF] is part of a large offshore anticlinorium in the southwest of the Matheux Range (Fig. 1b).

Offshore multi-beam surveys show the continuation to the west of the large and smooth "antiform" ridge (Fig. 1b) [START_REF] Ellouz-Zimmermann | From 2012 HAITI-SIS Survey: thick-skin versus thin-skin tectonics partitioned along offshore strike-slip Faults-Haïti[END_REF]. The island, together with the Gonâve Ridge, represents a broad NW-SE trending ridge in the middle of the Gonâve Gulf (Fig. 1b). This anticlinorium is mostly submarine, as illustrated by a NNE-SSW seismic line oriented a few kilometres from the Gonâve Island in the northwest direction (Fig. 4) [START_REF] Ellouz-Zimmermann | From 2012 HAITI-SIS Survey: thick-skin versus thin-skin tectonics partitioned along offshore strike-slip Faults-Haïti[END_REF] .

As illustrated by the seismic line (Fig. 4b), the Gonâve Ridge is characterised by two deformation stages with two different wavelengths, implying different fault rooting at depth. First, short wavelength anticlines have developed, affecting a sedimentary sequence situated below the blue "unconformity" limit (Fig. 4c). A sequence between the blue and red/pink limits rests unconformably on top of it and corresponds to a new onset of sedimentation. However, the red, pink, and yellow strata overlying the blue dashed line are deformed at least locally with short wavelength. Thus, the T1 deformation is also clearly post unconformity. Second, a final large-scale anticline has developed more recently, deforming the whole sedimentary pile. A younger sequence also caps the entire structure. Lastly, although it is observed on an actively buckling seabed, no terraces are observed because the large-scale anticline remains too deep underwater (Fig. 4c).

Figure 4 here Although one can identify two shortening events on the seismic line, it is more difficult to unravel them precisely from the surface morphology (Fig. 5). The surface of the Gonâve Island culminates at around 775 m and 365 m above sea level in the southeastern and northwestern ends respectively (Fig. 1b and Fig. 5). To the southeast end of the Gônave Island, the fold is oriented E-W and is therefore parallel to the EPGFZ. This southeast massif exhibits flatirons that emphasise the fold and its curvature (Fig. 5b). It is sealed unconformably by Late Miocene strata (Mercier de [START_REF] Mercier De Lépinay | Interprétation structurale de l'île de la Gonâve (République d'Haïti) à partir d'images spatiales LANDSAT-MSS et SEASAT-SAR[END_REF]Boisson and Pubellier, 1987a). The NE-SW faults (green faults on Fig. 5c) in this southeast end may be inherited from strike-slip lateral ramps of the first shortening phase, possibly guided by basement inherited trends. These NE-SW faults constitute a system of "piano key" faults. They accommodate relative vertical offset between the thrust blocks of T1 (Fig. 5). Interestingly, a shoal is observed close to the southeast end of the emerged ridge of the Gonâve Island (Fig. 3). Its orientation is similar to the NE-SW faults in the Matheux Range (Fig. 3). To the northwest end of the island, we suspect that Pliocene series appear as "ghosts" of the bedding traces on the refined digital terrain model (DTM) (Fig. 5a). In addition, 7-14 coral limestone terraces currently cover this extremity of the island [START_REF] Mann | Actively evolving microplate formation by oblique collision and sideways motion along strike-slip faults: An example from the northeastern Caribbean plate margin[END_REF].

Lastly, the Gonâve Island is globally asymmetrical, as illustrated by three topographic cross-sections across the island (Fig. 5). Several traces of coastal landslides are observed on the shorter southwest flank of the island. As a result of this late doming, "extrados" fractures also appeared to the southeast and northwest ends of the island, which are possible reactivated bedding traces within Late Miocene to Pleistocene series (Fig. 5).

Figure 5 here Geomorphology combined with seismic observations allows us to propose that the Gonâve Island together with the Gonâve Ridge is the morphologically southernmost tectonic unit of the FTB (Fig. 1b). The propagation of deformation of the FTB results from a progressive stacking of units from northeast to southwest from the Early Miocene to the present [START_REF] Pubellier | Plate boundary readjustment in oblique convergence: Example of the Neogene of Hispaniola, Greater Antilles[END_REF]. Thus, the Matheux Range and the Sierra de Neiba (Dominican Republic) are young stacked units of T1 redeformed in a transpressional environment [START_REF] Pubellier | Plate boundary readjustment in oblique convergence: Example of the Neogene of Hispaniola, Greater Antilles[END_REF][START_REF] Huerta | Structure of the Peralta thrust and fold belt, Dominican Republic[END_REF]. Similarly, the Gonâve Island and the Gonâve Ridge developed southwest of the Matheux Range and form the youngest frontal unit of the FTB. As described earlier, the two highest points of the Gonâve Island are a mild expression of rapidly reactivated T1 deformation structures in a broad anticline formed during T2.

We propose several steps for evolution of the Gonâve Island evolution during its late uplift stage from T1 to T2 (Fig. 6):

-T1 Phase - (Fig. 6,top) o Firstly, an early expression of the Gonâve Island formation, restricted to its southeast end (Fig. 6, top), existed at the present-day highest part of the island. Offshore, this deformation is marked by short wavelength folds (Fig. 4).

-T2 Phase -Figure 6 middle and bottom o Secondly, beginning of phase T2, (Fig. 6, middle), the island emerged gradually with a "peanut-shape". The southeast part of the Gonâve Island was already partially emerged, as indicated by the erosion of the former terraces. Most of the current northwest end of the island was still partly submerged and/or approaching the sea level as reefal terraces were fringing in places.

o Thirdly, the two main present-day island reliefs emerged. Reef terraces were still forming around the north-western end but also between the two paleo-islands, resulting in an ovoid shape of the Gonâve Island.

o Lastly (Fig. 6, bottom), the more than 30km wide anticline continued to grow and emerge as an asymmetrical one, overriding either a blindinverted structure or a deep-rooted thrust fault involving the basement.

o Figure 6 here Finally, further south, the Gonâve Island and Gonâve Ridge form a compressive northern margin of the Jeremie basin (Fig. 1). Further southeast of the Gonâve Island, active folds in the Cul-de-Sac Plain, particularly present near the Azuei Lake, may correspond to the extension of a complex unit composed of the Matheux Range and Gonâve Island (Fig. 1b and Fig. 7). However, in the south of the Cul-de-Sac Plain, a series of overlapping tight folds probably also accommodate the strike-slip motion of the EPGFZ (Fig. 1b and Fig. 7 in Cul-de-Sac Plain and around Azuei Lake) [START_REF] Saint Fleur | Seismotectonics of southern Haiti: A new faulting model for the 12 January 2010 M7.0 earthquake[END_REF].

Figure 7 here

Discussion

The analysis of geological and geomorphological data suggests two successive events: an early thin-skin Phase, T1, and a late thick-skin Phase, T2, (Fig. 7 and Fig. 8).

During the thin-skin Phase T1, deformation passed laterally from the eastern Muertos thrust belt offshore of the southern Dominican Republic [START_REF] Granja Bruña | Morphotectonics of the central Muertos thrust belt and Muertos Trough (northeastern Caribbean)[END_REF][START_REF] Granja Bruña | Morphostructure at the junction between the Beata ridge and the Greater Antilles island arc (offshore Hispaniola southern slope)[END_REF][START_REF] Gorosabel Araus | New Constraints on the Tectono-Sedimentary Evolution of the offshore San Pedro Basin (South-Eastern Dominican Republic): Implications for Its Hydrocarbon Potential[END_REF] to a fold-and-thrust-belt (FTB) onshore Haiti (Fig. 8, top, Phase 1). [START_REF] Granja Bruña | Morphostructure at the junction between the Beata ridge and the Greater Antilles island arc (offshore Hispaniola southern slope)[END_REF] suggested that this transition is complex due to the indenting of the Beata ridge. The Beata ridge indenter modified the distribution of decollement levels, thus implying a progressive blocking and stacking of the deformation. Hernaiz [START_REF] Huerta | Structure of the Peralta thrust and fold belt, Dominican Republic[END_REF] place this episode during the early Miocene, although an early Pliocene age was previously assigned [START_REF] Vila | Mise en évidence de l'âge post-pliocène inférieur de la collision entre la ride de Beata et l'orogène nord-caraïbe (Grandes Antilles)[END_REF].

The propagation of the thin-skin deformation in Haiti is consistent with a forward stacking of sedimentary units from northeast to southwest in the FTB [START_REF] Pubellier | Plate boundary readjustment in oblique convergence: Example of the Neogene of Hispaniola, Greater Antilles[END_REF]. The thin-skin phase is characterised by a short wavelength (3-6 km), suggesting structures above a decollement level at a depth of 3 to 6 km in the Matheux Range. This decollement level deepens towards the northeast (Fig. 7).

The T1 Phase, described on the basis of stratigraphy, was progressive and longlasting. It develops in Haiti from the Lower Miocene in the north to the Late Miocene/Pliocene in the south.

As the south-westward propagating FTB reached the Southern Peninsula and the EPGFZ, the collision resulted in a deeper decollement level producing a global tightening of the whole wedge (Fig. 8, bottom, Phase 2). This would have triggered a broader contraction and thrust faults rooted deeper into the crust for Phase T2: between 15 to 30 km, increasing toward the south (Fig. 8). This change of deformation could be a transition from thin-skinned to thick-skinned tectonics, illustrated by the shift from short wavelength to long wavelength of the FTB. The deformation is characterised by long wavelength (15-30 km) thick-skin structures and is more N-S oriented. Phase T2 is recent and rapid, since it was initiated during the Pliocene. This is shown, for example, by the formation and uplift of the terraces between 1.7 Ma and today in the Northwest Peninsula. Thus, Phase T1 and Phase T2 are well separated in the north but are almost concomitant in the south.

It is worth noting that use of the term "thick skin" here means that the decollement responsible for large wavelength structure is necessarily rooted deeply in the crust, resulting in localised tectonic inversion of pre-existing foreland basement structures [START_REF] Ellouz-Zimmermann | Synthèse finale des études entreprises sur le système transpressif d'Haïti dans le cadre du projet collaboratif Haïti-FAILLE[END_REF]. We propose that crustal detachment should be rooted at least around 25-30km depth to explain the width of the Gonâve anticlinorium. It therefore reactivated locally the basement inherited structures. This suggest a decollement between the Massif du Nord and the Matheux front deeper than that of [START_REF] Corbeau | How transpressive is the northern Caribbean plate boundary?[END_REF].

Currently, the Gonâve Island could mark the front of the FTB to the south. To the west, the front of the FTB would migrate in the direction of the Gonâve Ridge toward the southwest (Fig. 1b), inducing the progressive closure of the Jeremie basin. To the east of the Gonâve Island, folds are active and combine the front of the FTB and the strike-slip related echelon faults in Cul-de-Sac Plain and around Azuei Lake (Fig. 1b).

The E-W bend of the extremities of the FTB during Phase T2 needs to be further investigated in the light of the main strike-slip fault-zones and/or inherited basement heterogeneities. The Phase T2 suffers the imprint of the strike-slip fault movements (OSFZ in the north and EPGFZ in the south), which induced the dredging of the FTB to a more E-W direction in both the northwestern and southeastern extremities. It is illustrated by the virgation of the tips of the anticlines described above in the Northwest Peninsula (Section 2) and Cul-de-Sac Plain (Sections 3 and 4).

Lastly, understanding of the recent 2010 Haiti earthquake (M=7.2) fault zone geometry (Fig. 1b, red star) could be reconsidered in the light of this transition from thin-skin to thick-skin tectonics. As noted earlier, the compressional wedge encroached only recently on the Southern Peninsula and the thick-skin broad anticlines are bent by the E-W strike-slip fault systems. The earthquake was located (Fig. 1b, red star) at the junction with the youngest front of the wedge where thin-skin and thick-skin deformations are combined, obscuring the geometry of the seismically active EPGF (Fig. 1b).

To conclude, this study shows that geomorphology can be useful in unravelling discrete tectonic events. Different wavelengths may reflect different phases with different detachment depths. Here, we interpret the thin-skin sedimentary wedge as an onland prolongation of the Muertos thrust belt. Later, in the final stages of shortening, it passes to a thick-skin detachment, combined possibly with tectonic inversion, and coupled with a stronger imprint of strike-slip component.

Such examples have been documented in recent convergence settings such as in

West Papua or Timor [START_REF] Sapin | Alternating thin versus thick-skinned decollements, example in a fast tectonic setting: The Misool-Onin-Kumawa Ridge (West Papua)[END_REF].

Figure 8 here Geodynamic setting of Hispaniola [START_REF] Wessels | Polyphase tectonic history of the Southern Peninsula, Haiti: from folding-andthrusting to transpressive strike-slip[END_REF]. b) Simplified regional structural map (SRTM onshore and bathymetry offshore) between the two lithospheric wrench faults: Oriente-Septentrional Fault Zone (OSFZ), Enriquillo-Plantain Garden Fault Zone (EPGFZ) [START_REF] Leroy | Segmentation and kinematics of the North America-Caribbean plate boundary offshore Hispaniola[END_REF][START_REF] Bien-Aimé Momplaisir | Carte Géologique d'Haïti: Feuille Sud-Ouest (Les Cayes)[END_REF][START_REF] Boisson | Carte Géologique d'Haïti: Feuille Sud-Est (Port-au-Prince)[END_REF]Boisson andPubellier, 1987b, 1987a). Seismic line (Fig. 4). Cross-section (Fig. 7). Legend to be used for the other figures. [START_REF] Bien-Aimé Momplaisir | Carte Géologique d'Haïti: Feuille Sud-Ouest (Les Cayes)[END_REF][START_REF] Boisson | Carte Géologique d'Haïti: Feuille Sud-Est (Port-au-Prince)[END_REF]Boisson andPubellier, 1987a, 1987b). Fig. 3. Matheux Range: (a) 1/250.000 geological map [START_REF] Boisson | Carte Géologique d'Haïti: Feuille Sud-Est (Port-au-Prince)[END_REF]Boisson and Pubellier, 1987b); SRTM topographic data at Saint-Marc (b) and geological interpretations at large scale (c). SM is Saint-Marc and MV is Morne La Vigie. See Fig. 1 for legend. See Supplementary material for the legend of the geological map [START_REF] Bien-Aimé Momplaisir | Carte Géologique d'Haïti: Feuille Sud-Ouest (Les Cayes)[END_REF][START_REF] Boisson | Carte Géologique d'Haïti: Feuille Sud-Est (Port-au-Prince)[END_REF]Boisson andPubellier, 1987a, 1987b). [START_REF] Bien-Aimé Momplaisir | Carte Géologique d'Haïti: Feuille Sud-Ouest (Les Cayes)[END_REF][START_REF] Boisson | Carte Géologique d'Haïti: Feuille Sud-Est (Port-au-Prince)[END_REF]. See Fig. 1 for legend. See Supplementary material for the legend of the geological map [START_REF] Bien-Aimé Momplaisir | Carte Géologique d'Haïti: Feuille Sud-Ouest (Les Cayes)[END_REF]Boisson and Bienaimé Momplaisir, 1987;Boisson andPubellier, 1987a, 1987b). 
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 1 Fig. 1. Simplified regional structural map of western Hispaniola : a)
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 2 Fig. 2. The Northwest Peninsula: (a) 1/250.000 geological map (Boisson and Pubellier, 1987a); (b) SRTM topographic data and geological interpretations; (c) interpreted cross-section of the Northwest Peninsula. See Fig. 1 for legend. See Section 2 for A, B and a,b,c,d,e. See Supplementary material for the legend of the geological map[START_REF] Bien-Aimé Momplaisir | Carte Géologique d'Haïti: Feuille Sud-Ouest (Les Cayes)[END_REF][START_REF] Boisson | Carte Géologique d'Haïti: Feuille Sud-Est (Port-au-Prince)[END_REF] 

Fig. 4 .

 4 Fig. 4. Offshore seismic line across the submarine Gonâve Anticlinorium: (a) location, (b) seismic line and (c) enlargement of the seismic line (modified from Ellouz-Zimmermann et al., 2013).

Fig. 5 .

 5 Fig.5. The Gonâve Island: SRTM topographic data with enlargements of its northwest (a) and southeast (b) ends, and geological interpretations (c), and 1/250.000 geological map[START_REF] Bien-Aimé Momplaisir | Carte Géologique d'Haïti: Feuille Sud-Ouest (Les Cayes)[END_REF][START_REF] Boisson | Carte Géologique d'Haïti: Feuille Sud-Est (Port-au-Prince)[END_REF] 

Fig. 6 .

 6 Fig. 6. Simple schematic steps of evolution of the Gonâve Island during its past emergence. See Fig. 1 for the legend.

Fig. 7 .

 7 Fig. 7. Schematic structural cross-section across Trans-Haitian ranges showing the various wavelengths of the deformation, and the change in tectonic style overtime (modified from Ellouz-Zimmermann et al. (2017), Pubellier et al. (2000) and field observations).

Fig. 8 .

 8 Fig. 8. Simple schematic sketches of the Trans-Haitian Fold-and-Thrust Belt: two phases of deformation from thin skin (T1) to thick skin (T2). See Fig. 1 for legend.
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