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Abstract 16 

Haiti lies along the North Caribbean plate boundary, marked by two major left-17 

lateral strike-slip faults. A southwest-verging Trans-Haitian fold-and-thrust belt (FTB), 18 
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mostly affecting tertiary carbonate platform, developed in central Haiti between the 19 

two faults, south of the Massif du Nord and the San Juan–Los Pozos Fault Zone, as 20 

a result of north-south shortening. The large NW-SE antiformal Gonâve Island and 21 

Ridge mark the southwest termination of the FTB as it encountered the Southern 22 

Peninsula and Enriquillo-Plantain Garden Fault Zone. We show that this collision 23 

resulted in a tightening of the deformed wedge and thrust faults rooted deeper into 24 

the crust, leading to a transition from thin-skinned to thick-skinned tectonics in the 25 

Pliocene. These short- (3–6 km) and long- (15–30 km) wavelength folding 26 

deformations are temporally distinct in the north and more concomitant in the south, 27 

where compressional thin-skinned deformation is still active. The thick-skinned 28 

shortening was mostly expressed during the Quaternary, as shown by the formation 29 

of folds and uplift of terraces between 1.7 Ma and today. This thick-skinned 30 

detachment is characterized by a stronger imprint of strike-slip component, dragging 31 

the FTB to a more E-W direction in its northwest and southeast extremities. 32 

Understanding of the fault zone geometry of the recent 2010 Haiti earthquake 33 

(M=7.2) could be reconsidered in the light of this tectonic transition.  34 

1. Introduction 35 

Subduction-collision transition is an important topic of scientific debate in many 36 

places around the world, leading to a better understanding of the important 37 

parameters involved. As plate convergence is in most cases oblique, the subduction-38 

collision transition is associated with redistribution of both the convergent front and 39 

accompanying strike-slip faults, thus forming a partitioned system. Many examples of 40 

extremely oblique settings have been described, for example in Southeast Asia, such 41 

as in the southern Philippines or eastern Indonesia (Barrier et al., 1991; McCaffrey, 42 
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1996), but also in the Caribbean where, for example, the south plate boundary is 43 

concerned (e.g. Escalona and Mann, 2011). In addition, typical accretionary prisms 44 

are usually well documented in the oceanic domain, where they affect deep oceanic 45 

sediments (Wakita, 2000), but their continuation onshore is often difficult to 46 

characterise. 47 

The island of Hispaniola is, therefore, a relevant example for this topic (Fig. 48 

1a). Western Hispaniola (Haiti) corresponds to a recent microplate, dragged along 49 

the North Caribbean Plate boundary, that docked against the North Caribbean Arc 50 

(Calais et al., 1992; Mann et al., 1995, 2002; Calais et al., 2002; Rodríguez-51 

Zurrunero et al., 2020). Haiti is marked by two major left-lateral strike-slip faults: the 52 

Oriente-Septentrional Fault Zone (OSFZ) and the Enriquillo-Plantain Garden Fault 53 

Zone (EPGFZ) (Fig. 1b). The present day tectonic setting is, notably, dominated by 54 

these two very active strike-slip faults (12 January 2010 Haiti earthquake in the 55 

Southern Peninsula; M=7.2; Fig. 1b (e.g. Bilham, 2010)) and by a component of 56 

north-south shortening (Mann et al., 1984; Calais and De Lépinay, 1993; Mann et al., 57 

2002), to the front of the main Los Pozos-San Juan Fault Zone (LPSJFZ) which 58 

constitutes the backstop of the Hispaniola FTB (e.g. Possee et al., 2019). 59 

In the south of eastern Hispaniola (Dominican Republic), the offshore Muertos 60 

thrust belt (Byrne et al., 1985; Granja Bruña et al., 2009; Gorosabel Araus et al., 61 

2020) evolves laterally onshore to an imbricate system of carbonate platform slices, 62 

thereby creating a fold-and-thrust belt (FTB) in the centre of Hispaniola composed of 63 

a southwest-verging, forward propagating thrust system (Pubellier et al., 2000; 64 

Hernaiz Huerta and Pérez-Estaún, 2002; Hernaiz Huerta et al., 2007). The FTB 65 
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records the Late Eocene to present convergence between the Gonâve Microplate 66 

and the Hispaniola-Puerto Rico Microplate (Mann et al., 1995).  67 

We focus on the wedge restricted by the two large wrench systems (OSFZ 68 

and EPGFZ) which accommodate a very oblique convergence (Fig. 1b) (Dillon et al., 69 

1992; Mann et al., 1995; Pubellier et al., 2000). The deformation resulting from the 70 

oblique convergence allows us to document the onshore propagation and 71 

reactivation of structures with greater precision. The objective is therefore to better 72 

understand the Eocene-to-present evolution of the structural style based on a refined 73 

study of the morphology with 30-metre-resolution elevation data from the Shuttle 74 

Radar Topography Mission. 75 

 76 

Figure 1 here 77 

 78 

Geological and morphological observations are presented from north to south, 79 

in the Northwest Peninsula, the Montagnes Noires, the Matheux Range and in the 80 

Gonâve Island respectively. Structural styles are thus highlighted before discussing 81 

the recent geological evolution of Haiti. It is worth noting that the Massif du Nord 82 

represents the internal zone and is not part of the FTB. 83 
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2. The Northwest Peninsula and Montagnes Noires: two 84 

wavelengths for two shortening events  85 

The Northwest Peninsula of Haiti is a broad area bounded to the north by the 86 

Oriente-Septentrional Fault Zone (OSFZ) and to the south by a series of northwest-87 

southeast thrusts both offshore and onshore (Fig. 1b) (Leroy et al., 2015).  88 

This peninsula is affected by two different wavelength ridges (Fig. 2). First, a 89 

short wavelength (3 km) series of tight ridges with N140° to N150° trends is present 90 

in the centre of the peninsula (a, b, c, d, e in Fig. 2b). Second, long wavelength 91 

ridges (15–20 km) trending N90° to N120° mark the shape of the peninsula. Two 92 

broad ridges of over 20 km in width are indeed located to the western end of the 93 

Northwest Peninsula (A, B in Fig. 2b). One large ridge is west plunging (A in Fig. 2b), 94 

another runs along the southwest coast (B in Fig. 2b). The latter (B in Fig. 2b) is 95 

partly collapsed to the southwest with mass wasting along the shore, suggesting that 96 

erosion is greater on the southern short limb of the ridge. The bathymetry shows the 97 

southern part of this ridge except the small area, for which there is no data (Fig. 1b 98 

and Fig. 2b). 99 

The long wavelength ridges are capped by large reefal terraces (Dodge et al., 100 

1983; Mann et al., 1995; Dumas et al., 2006). These clearly drape and therefore 101 

follow the overall shape of the long wavelength ridges (orange lines in Fig. 2b). 102 

Between 14 and 28 coral terraces have been identified from sea-level to an altitude 103 

of 600 m by Mann et al. (1995). The lowest terraces have been dated to ages 104 

between 83 ka for the most recent and 130 ka for the oldest (Dodge et al., 1983; 105 

Dumas et al., 2006). Finally, some terraces are even higher than 600 m, reaching 106 
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elevations up to 650 m and, locally, over 700 m (Boisson and Pubellier, 1987a). 107 

Tectonic processes must be invoked to explain the presence of these high terraces 108 

(Mann et al., 1995). Some of the highest reefal terraces, developed on Paleogene 109 

series composed of limestone and volcanic clastics basement, tilt gently and the age 110 

of this tilting may be estimated more precisely. This deformation was initiated before 111 

1.7 Ma, which is the extrapolated age of the old and elevated terraces (Mann et al., 112 

1995), suggesting that the formation of the long wavelength ridges occurred circa 113 

1.7 Ma. These long wavelength ridges affect Late Miocene series, whereas the short 114 

wavelength ridges are pre-Early Miocene, which is the age of the regional 115 

unconformity (Vila et al., 1986; Boisson and Pubellier, 1987a). We note that reefal 116 

terraces are also deformed by penetrative fractures and joints (Cenatus Amilcar, 117 

1997) indicating that post middle Pleistocene deformation occurred. Lastly, it is of 118 

interest that late Pliocene early Pleistocene terraces also surround eastern 119 

Hispaniola (Braga et al., 2012). 120 

We interpret long wavelength ridges of the western end of the Northwest 121 

Peninsula as two broad anticlines (A, B in Fig. 2b) separated by a valley underlining 122 

the presence of a blind thrust (Fig. 2b). Indeed, we favour a thrust-controlled fold 123 

(fold-bend-fold) separated by a valley where a blind thrust is located, because the 124 

anticlines are of similar width and elevation. We thus exclude a roll-over anticline and 125 

a normal fault. However, an alternative possibility would be that of a fault-propagation 126 

fold. The lack of seismic data and the shape of the fold do not allow us to decide. The 127 

two options are shown in Fig. 2c. 128 

Two wavelengths for two shortening events (Phases T1 and T2) are also 129 

interpreted to the southeast of the Northwest Peninsula in the Montagnes Noires (Fig. 130 
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1b). First, the progressive stacking of sedimentary units of the FTB (T1) began in 131 

Early Miocene times in the Montagnes Noires and predates the deformation stage in 132 

the Matheux Range (Section 3) (Pubellier et al., 2000). This deformation is expressed 133 

as thrusts, which were later folded as an antiformal stack, and in some places, 134 

reactivated by out-of-sequence faults during Miocene times (Desreumaux, 1985). 135 

Second, a chain of narrow flatirons around the Montagnes Noires, particularly along 136 

the northern flank, underlines a long wavelength reactivation (T2); this is also 137 

observed around the Matheux Range (Section 3) (Fig. 1b and Fig. 3). 138 

 139 

Figure 2 here 140 

 141 

3. The Matheux Range: a transition 142 

The Matheux Range – which exposes mainly Cenozoic sediments, except for 143 

a very small area where the range is deeply incised to the west (Vila et al., 1988) – is 144 

a large NW-SE anticlinorium (Fig. 1b and Fig. 3) (Boisson and Bien-aimé Momplaisir, 145 

1987; Boisson and Pubellier, 1987b). This roughly NW-SE structure is asymmetric, 146 

with a south-western vergence. 147 

The morphology of the Matheux Range shows that it is in fact composed of 148 

several shorter wavelength folds (a, b, c in Fig. 3c) located from the north-eastern 149 

part of the Matheux Range (a in Fig. 3c) to the south-western part, along the coast (c 150 

in Fig. 3c). The orientations of these short and long wavelength folds are more 151 

colinear than those from the Northwest Peninsula. 152 
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However, extremities of the Matheux Range bend to acquire an E-W direction 153 

(Fig. 1b and Fig. 3). To the southeast, the Matheux Range exhibits a virgation in the 154 

E-W direction along the Cul-de-Sac Plain (Fig. 1b and Fig. 3). To the northwest, the 155 

north-eastern fold bends to also acquire an E-W direction (Fig. 1b and Fig. 3). The E-156 

W bending is as well emphasised by Quaternary coral limestone terraces that form a 157 

semi-circular outcrop at Saint-Marc (Fig. 3b and SM in Fig. 3c) (Mann et al., 1995). It 158 

is of interest that acquisition of bathymetric and seismic data in 2012 (Leroy et al., 159 

2015) also indicates an offshore E-W structure extending the broad anticline 160 

(Corbeau et al., 2016) (Fig. 1b). This E-W structure is marked by several NW-SE 161 

overlapping folds, which suggest a transpressional component (Ellouz-Zimmermann 162 

et al., 2017) (Fig. 1b). 163 

We interpret the Matheux Range as resulting from an early short-wavelength 164 

folding (Phase T1) reactivated by a long wavelength folding (Phase T2). The short 165 

wavelength folds (a, b, c in Fig. 3c) of Tortonian age (T1) (Pubellier et al., 2000; 166 

Wessels, 2018) were indeed re-deformed during the second phase of post late 167 

Miocene shortening (Wessels, 2018). We attribute the T2 shortening to Pliocene and 168 

Pleistocene age. For example, the north-eastern fold of phase T1 (a in Fig. 3c) was 169 

ultimately thrust above the south-western ones (b and c in Fig. 3c) during the past 170 

2 Ma. This results in a virgation of the north-eastern fold (a in Fig. 3c) which is coeval 171 

with the long wavelength uplift (T2), as illustrated by the building of the reef terraces 172 

(Fig. 3). As noted earlier, this long wavelength folding (T2) is more E-W oriented and 173 

is associated with a left-lateral strike-slip component (Pubellier et al., 2000) and 174 

occasional small NE-SW folds (Wessels, 2018). 175 
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Many of the faults of the Matheux Range are inherited from previous 176 

deformation stages and were reactivated during these two shortening phases (T1 177 

and T2). The short wavelength folds (T1) are bounded by N120° reverse and strike-178 

slip “Trans-Haitian” faults (blue faults in figures) parallel to the central Haitian FTB 179 

(Boisson et al., 2005). These folds are also segmented by NE-SW faults (green faults 180 

in figures) compatible with lateral ramps during the short-wavelength folding (T1). 181 

Then, the recent movement along these NE-SW faults is an extensive dip-slip 182 

motion, probably occurring during the long wavelength folding (T2) (Pubellier et al., 183 

1991). Some of these faults bound flatter areas, in particular in the southeast of the 184 

Matheux Range in Haiti, such as in the Morne La Vigie area (MV in Fig. 3c). This was 185 

interpreted as a kind of pull-apart depression (Pubellier et al., 1991), characterised by 186 

the occurrence of Quaternary volcanics. 187 

Lastly, the geometry of the decollement level of the Matheux Range may be 188 

discussed (Wessels, 2018). The wavelengths deduced from the morphology suggest 189 

a shallow decollement at around 2–3 km and a deeper one around 6–7 km. These 190 

orders of decollement depth are also suggested by Wessels (2018). 191 

 192 

Figure 3 here 193 

 194 
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4. The Gonâve Island and Gonâve Ridge: a single Pliocene-195 

Quaternary event? 196 

The Gonâve Island (Butterlin, 1960; Mercier de Lépinay et al., 1985; Bien-197 

aimé Momplaisir et al., 1987; Boisson and Bien-aimé Momplaisir, 1987) is part of a 198 

large offshore anticlinorium in the southwest of the Matheux Range (Fig. 1b). 199 

Offshore multi-beam surveys show the continuation to the west of the large and 200 

smooth “antiform” ridge (Fig. 1b) (Ellouz-Zimmermann et al., 2013). The island, 201 

together with the Gonâve Ridge, represents a broad NW-SE trending ridge in the 202 

middle of the Gonâve Gulf (Fig. 1b). This anticlinorium is mostly submarine, as 203 

illustrated by a NNE-SSW seismic line oriented a few kilometres from the Gonâve 204 

Island in the northwest direction (Fig. 4) (Ellouz-Zimmermann et al., 2013) .  205 

As illustrated by the seismic line (Fig. 4b), the Gonâve Ridge is characterised 206 

by two deformation stages with two different wavelengths, implying different fault 207 

rooting at depth. First, short wavelength anticlines have developed, affecting a 208 

sedimentary sequence situated below the blue “unconformity” limit (Fig. 4c). A 209 

sequence between the blue and red/pink limits rests unconformably on top of it and 210 

corresponds to a new onset of sedimentation. However, the red, pink, and yellow 211 

strata overlying the blue dashed line are deformed at least locally with short 212 

wavelength. Thus, the T1 deformation is also clearly post unconformity. Second, a 213 

final large-scale anticline has developed more recently, deforming the whole 214 

sedimentary pile. A younger sequence also caps the entire structure. Lastly, although 215 

it is observed on an actively buckling seabed, no terraces are observed because the 216 

large-scale anticline remains too deep underwater (Fig. 4c).  217 
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 218 

Figure 4 here 219 

 220 

Although one can identify two shortening events on the seismic line, it is more 221 

difficult to unravel them precisely from the surface morphology (Fig. 5). The surface 222 

of the Gonâve Island culminates at around 775 m and 365 m above sea level in the 223 

southeastern and northwestern ends respectively (Fig. 1b and Fig. 5). To the 224 

southeast end of the Gônave Island, the fold is oriented E-W and is therefore parallel 225 

to the EPGFZ. This southeast massif exhibits flatirons that emphasise the fold and its 226 

curvature (Fig. 5b). It is sealed unconformably by Late Miocene strata (Mercier de 227 

Lépinay et al., 1985; Boisson and Pubellier, 1987a). The NE-SW faults (green faults 228 

on Fig. 5c) in this southeast end may be inherited from strike-slip lateral ramps of the 229 

first shortening phase, possibly guided by basement inherited trends. These NE-SW 230 

faults constitute a system of “piano key” faults. They accommodate relative vertical 231 

offset between the thrust blocks of T1 (Fig. 5). Interestingly, a shoal is observed close 232 

to the southeast end of the emerged ridge of the Gonâve Island (Fig. 3). Its 233 

orientation is similar to the NE-SW faults in the Matheux Range (Fig. 3). To the 234 

northwest end of the island, we suspect that Pliocene series appear as “ghosts” of 235 

the bedding traces on the refined digital terrain model (DTM) (Fig. 5a). In addition, 7–236 

14 coral limestone terraces currently cover this extremity of the island (Mann et al., 237 

1995).  238 

Lastly, the Gonâve Island is globally asymmetrical, as illustrated by three 239 

topographic cross-sections across the island (Fig. 5). Several traces of coastal 240 
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landslides are observed on the shorter southwest flank of the island. As a result of 241 

this late doming, “extrados” fractures also appeared to the southeast and northwest 242 

ends of the island, which are possible reactivated bedding traces within Late Miocene 243 

to Pleistocene series (Fig. 5).  244 

 245 

Figure 5 here 246 

 247 

Geomorphology combined with seismic observations allows us to propose that 248 

the Gonâve Island together with the Gonâve Ridge is the morphologically 249 

southernmost tectonic unit of the FTB (Fig. 1b). The propagation of deformation of 250 

the FTB results from a progressive stacking of units from northeast to southwest from 251 

the Early Miocene to the present (Pubellier et al., 2000). Thus, the Matheux Range 252 

and the Sierra de Neiba (Dominican Republic) are young stacked units of T1 253 

redeformed in a transpressional environment (Pubellier et al., 2000; Hernaiz Huerta 254 

and Pérez-Estaún, 2002). Similarly, the Gonâve Island and the Gonâve Ridge 255 

developed southwest of the Matheux Range and form the youngest frontal unit of the 256 

FTB. As described earlier, the two highest points of the Gonâve Island are a mild 257 

expression of rapidly reactivated T1 deformation structures in a broad anticline 258 

formed during T2. 259 

We propose several steps for evolution of the Gonâve Island evolution during its 260 

late uplift stage from T1 to T2 (Fig. 6): 261 

- T1 Phase – (Fig. 6, top)  262 
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o Firstly, an early expression of the Gonâve Island formation, restricted to 263 

its southeast end (Fig. 6, top), existed at the present-day highest part of 264 

the island. Offshore, this deformation is marked by short wavelength 265 

folds (Fig.4).  266 

- T2 Phase – Figure 6 middle and bottom 267 

o Secondly, beginning of phase T2, (Fig. 6, middle), the island emerged 268 

gradually with a “peanut-shape”. The southeast part of the Gonâve 269 

Island was already partially emerged, as indicated by the erosion of the 270 

former terraces. Most of the current northwest end of the island was still 271 

partly submerged and/or approaching the sea level as reefal terraces 272 

were fringing in places.  273 

o Thirdly, the two main present-day island reliefs emerged. Reef terraces 274 

were still forming around the north-western end but also between the 275 

two paleo-islands, resulting in an ovoid shape of the Gonâve Island. 276 

 277 

o Lastly (Fig. 6, bottom), the more than 30km wide anticline continued to 278 

grow and emerge as an asymmetrical one, overriding either a blind-279 

inverted structure or a deep-rooted thrust fault involving the basement.  280 

 281 

o  Figure 6 here 282 

 283 
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Finally, further south, the Gonâve Island and Gonâve Ridge form a 284 

compressive northern margin of the Jeremie basin (Fig.1). Further southeast of the 285 

Gonâve Island, active folds in the Cul-de-Sac Plain, particularly present near the 286 

Azuei Lake, may correspond to the extension of a complex unit composed of the 287 

Matheux Range and Gonâve Island (Fig. 1b and Fig. 7). However, in the south of the 288 

Cul-de-Sac Plain, a series of overlapping tight folds probably also accommodate the 289 

strike-slip motion of the EPGFZ (Fig. 1b and Fig. 7 in Cul-de-Sac Plain and around 290 

Azuei Lake) (Saint Fleur et al., 2015). 291 

 292 

Figure 7 here 293 

 294 

5. Discussion 295 

The analysis of geological and geomorphological data suggests two 296 

successive events: an early thin-skin Phase, T1, and a late thick-skin Phase, T2, 297 

(Fig. 7 and Fig. 8). 298 

During the thin-skin Phase T1, deformation passed laterally from the eastern 299 

Muertos thrust belt offshore of the southern Dominican Republic (Granja Bruña et al., 300 

2009, 2014; Gorosabel Araus et al., 2020) to a fold-and-thrust-belt (FTB) onshore 301 

Haiti (Fig. 8, top, Phase 1). Granja-Bruña et al. (2014) suggested that this transition is 302 

complex due to the indenting of the Beata ridge. The Beata ridge indenter modified 303 

the distribution of decollement levels, thus implying a progressive blocking and 304 

stacking of the deformation. Hernaiz Huerta and Pérez-Estaún (2002) place this 305 
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episode during the early Miocene, although an early Pliocene age was previously 306 

assigned (Vila et al., 1990).  307 

The propagation of the thin-skin deformation in Haiti is consistent with a 308 

forward stacking of sedimentary units from northeast to southwest in the FTB 309 

(Pubellier et al., 2000). The thin-skin phase is characterised by a short wavelength 310 

(3–6 km), suggesting structures above a decollement level at a depth of 3 to 6 km in 311 

the Matheux Range. This decollement level deepens towards the northeast (Fig. 7). 312 

The T1 Phase, described on the basis of stratigraphy, was progressive and long-313 

lasting. It develops in Haiti from the Lower Miocene in the north to the Late 314 

Miocene/Pliocene in the south. 315 

As the south-westward propagating FTB reached the Southern Peninsula and 316 

the EPGFZ, the collision resulted in a deeper decollement level producing a global 317 

tightening of the whole wedge (Fig. 8, bottom, Phase 2). This would have triggered a 318 

broader contraction and thrust faults rooted deeper into the crust for Phase T2: 319 

between 15 to 30 km, increasing toward the south (Fig. 8). This change of 320 

deformation could be a transition from thin-skinned to thick-skinned tectonics, 321 

illustrated by the shift from short wavelength to long wavelength of the FTB. The 322 

deformation is characterised by long wavelength (15–30 km) thick-skin structures and 323 

is more N-S oriented. Phase T2 is recent and rapid, since it was initiated during the 324 

Pliocene. This is shown, for example, by the formation and uplift of the terraces 325 

between 1.7 Ma and today in the Northwest Peninsula. Thus, Phase T1 and Phase 326 

T2 are well separated in the north but are almost concomitant in the south.  327 

It is worth noting that use of the term “thick skin” here means that the 328 

decollement responsible for large wavelength structure is necessarily rooted deeply 329 



 16

in the crust, resulting in localised tectonic inversion of pre-existing foreland basement 330 

structures (Ellouz-Zimmermann et al., 2017). We propose that crustal detachment 331 

should be rooted at least around 25–30km depth to explain the width of the Gonâve 332 

anticlinorium. It therefore reactivated locally the basement inherited structures. This 333 

suggest a decollement between the Massif du Nord and the Matheux front deeper 334 

than that of Corbeau et al. (2016). 335 

Currently, the Gonâve Island could mark the front of the FTB to the south. To 336 

the west, the front of the FTB would migrate in the direction of the Gonâve Ridge 337 

toward the southwest (Fig. 1b), inducing the progressive closure of the Jeremie 338 

basin. To the east of the Gonâve Island, folds are active and combine the front of the 339 

FTB and the strike-slip related echelon faults in Cul-de-Sac Plain and around Azuei 340 

Lake (Fig. 1b). 341 

The E-W bend of the extremities of the FTB during Phase T2 needs to be 342 

further investigated in the light of the main strike-slip fault-zones and/or inherited 343 

basement heterogeneities. The Phase T2 suffers the imprint of the strike-slip fault 344 

movements (OSFZ in the north and EPGFZ in the south), which induced the dredging 345 

of the FTB to a more E-W direction in both the northwestern and southeastern 346 

extremities. It is illustrated by the virgation of the tips of the anticlines described 347 

above in the Northwest Peninsula (Section 2) and Cul-de-Sac Plain (Sections 3 and 348 

4).  349 

Lastly, understanding of the recent 2010 Haiti earthquake (M=7.2) fault zone 350 

geometry (Fig. 1b, red star) could be reconsidered in the light of this transition from 351 

thin-skin to thick-skin tectonics. As noted earlier, the compressional wedge 352 

encroached only recently on the Southern Peninsula and the thick-skin broad 353 
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anticlines are bent by the E-W strike-slip fault systems. The earthquake was located 354 

(Fig. 1b, red star) at the junction with the youngest front of the wedge where thin-skin 355 

and thick-skin deformations are combined, obscuring the geometry of the seismically 356 

active EPGF (Fig. 1b). 357 

To conclude, this study shows that geomorphology can be useful in 358 

unravelling discrete tectonic events. Different wavelengths may reflect different 359 

phases with different detachment depths. Here, we interpret the thin-skin 360 

sedimentary wedge as an onland prolongation of the Muertos thrust belt. Later, in the 361 

final stages of shortening, it passes to a thick-skin detachment, combined possibly 362 

with tectonic inversion, and coupled with a stronger imprint of strike-slip component. 363 

Such examples have been documented in recent convergence settings such as in 364 

West Papua or Timor (Sapin et al., 2009). 365 

 366 

Figure 8 here 367 

 368 

Figure Captions 369 

Fig. 1. Simplified regional structural map of western Hispaniola : a) 370 

Geodynamic setting of Hispaniola (Wessels et al., 2019). b) Simplified regional 371 

structural map (SRTM onshore and bathymetry offshore) between the two 372 

lithospheric wrench faults: Oriente-Septentrional Fault Zone (OSFZ), Enriquillo-373 

Plantain Garden Fault Zone (EPGFZ) (Leroy et al., 2015; Bien-aimé Momplaisir et al., 374 

1987; Boisson and Bien-aimé Momplaisir, 1987; Boisson and Pubellier, 1987b, 375 
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1987a). Seismic line (Fig. 4). Cross-section (Fig. 7). Legend to be used for the other 376 

figures. 377 

 378 

Fig. 2. The Northwest Peninsula: (a) 1/250.000 geological map (Boisson and 379 

Pubellier, 1987a); (b) SRTM topographic data and geological interpretations; (c) 380 

interpreted cross-section of the Northwest Peninsula. See Fig. 1 for legend. See 381 

Section 2 for A, B and a,b,c,d,e. See Supplementary material for the legend of the 382 

geological map (Bien-aimé Momplaisir et al., 1987; Boisson and Bien-aimé 383 

Momplaisir, 1987; Boisson and Pubellier, 1987a, 1987b). 384 

 385 

Fig. 3. Matheux Range: (a) 1/250.000 geological map (Boisson and Bien-aimé 386 

Momplaisir, 1987; Boisson and Pubellier, 1987b); SRTM topographic data at Saint-387 

Marc (b) and geological interpretations at large scale (c). SM is Saint-Marc and MV is 388 

Morne La Vigie. See Fig. 1 for legend. See Supplementary material for the legend of 389 

the geological map (Bien-aimé Momplaisir et al., 1987; Boisson and Bien-aimé 390 

Momplaisir, 1987; Boisson and Pubellier, 1987a, 1987b). 391 

 392 

Fig. 4. Offshore seismic line across the submarine Gonâve Anticlinorium: (a) 393 

location, (b) seismic line and (c) enlargement of the seismic line (modified from 394 

Ellouz-Zimmermann et al., 2013). 395 

 396 
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Fig. 5. The Gonâve Island: SRTM topographic data with enlargements of its 397 

northwest (a) and southeast (b) ends, and geological interpretations (c), and 398 

1/250.000 geological map (Bien-aimé Momplaisir et al., 1987; Boisson and Bien-aimé 399 

Momplaisir, 1987) (d). See Fig. 1 for legend. See Supplementary material for the 400 

legend of the geological map (Bien-aimé Momplaisir et al., 1987; Boisson and Bien-401 

aimé Momplaisir, 1987; Boisson and Pubellier, 1987a, 1987b). 402 

 403 

Fig. 6. Simple schematic steps of evolution of the Gonâve Island during its 404 

past emergence. See Fig. 1 for the legend. 405 

 406 

Fig. 7. Schematic structural cross-section across Trans-Haitian ranges 407 

showing the various wavelengths of the deformation, and the change in tectonic style 408 

overtime (modified from Ellouz-Zimmermann et al. (2017), Pubellier et al. (2000) and 409 

field observations). 410 

 411 

Fig. 8. Simple schematic sketches of the Trans-Haitian Fold-and-Thrust Belt: 412 

two phases of deformation from thin skin (T1) to thick skin (T2). See Fig. 1 for legend. 413 

 414 
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