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Geodynamic setting of the Caribbean. (Modified from Wessels, 2019) 
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• The northern boundary between the Caribbean plate 

and the North American plate is characterized by an 

oblique collision

• Eastward escape of the Caribbean plate

Septentrional-Oriente strike slip fault zone (SOFZ)

• Diachronous collision with the Bahamas Bank

Migration of the northern Caribbean boundary

by successive southward jumps of major strike-slip

faults

Northern Caribbean Plate Boundary



Fig 1. Tectonic map of the northern Caribbean plate boundary

The northeastern Cuban Coast

Map of the study are in the northern Caribbean plate boundary

• The northern boundary between the Caribbean plate 

and the North American plate is characterized by an 

oblique collision

• Eastward escape of the Caribbean plate

Septentrional-Oriente strike slip fault zone (SOFZ)

• Diachronous collision with the Bahamas Bank

Migration of the northern Caribbean boundary 

by successive southward jumps of major strike-slip 

faults

This presentation will focus on the tectonic 

evolution of the northeastern Cuban Coast

3
3

Cuba's northeastern offshore: a witness to geodynamics evolution of the northern 
boundary of the Caribbean plate



Fig 1. Tectonic map of the northern Caribbean plate boundary
Fig 1. Tectonic map of the northern Caribbean plate boundary

Data
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Seismic profiles

• HAITI-SIS 1–2 (2012–2013)

o Multichannel seismic reflection 

o Multibeam bathymetric data

Map of the study are in the northern Caribbean plate boundary
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The deformation of these units reveals the major deformation 

episodes that affected the sedimentary cover in Cuba

• Unit 1 (transparent facies): Salt layer? 

• Unit 2 and Unit 3: Folded (pre-kinematic)

• Unit 4 : Folded (syn-kinematic)

• Most recent unit 5 is not folded (Post-kinematic)
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Seismic lines interpretation along the northeastern Cuban Coast

(B) Cauto-Nipe Fault?
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• 5 seismic units: 

o Unit 1, Unit 2, Unit 3, Unit 

4, and Unit 5
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• Rifting

• In the Late Triassic, rifting began between North America and Africa and then between 

North and South America. 

• A Rift valley system developed along what is now the east coast of North America 

and through the Gulf of Mexico

• Evidences on seismic profiles:

o Presence of tilted blocks

o Syn-rift sediments 
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Deformation Events in northeastern offshore Cuba
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• Salt basin

o Diapirs on the Old 

Bahamas channel

Old Bahamas Channel
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Old Bahamas Channel

Deformation Events in northeastern offshore Cuba

(Modified from Iturralde-Vinent, 2003) 



Cauto-Nipe fault?S N
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Unit 2
Unit 3

Unit 4
Unit 5

Unit 1 – Salt Layer?

(Modified from Oliveira de Sá et al., 2021) 

• Units 2 and 3 were deposed in quiet conditions

• Late Paleocene: Collision with the Bahamas banks

o Folding of Units 2 and 3

o Deposition and folding of unit 4

Old Bahamas Channel
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• Folding continues until Unit 5 deposition

• Late Oligocene: 

• The Cauto fault is abandoned by the emplacement of the Oriente 

fault which begins to shift the Hispaniola and Cuba blocks. 

• Pliocene: 

• Collision of Hispaniola with the Bahamas

• The Oriente fault system splayed eastward to form the current 

Septentrional-Oriente Fault . 

(Modified from Oliveira de Sá et al., 2021) 

Old Bahamas Channel

Unit 1 – Salt Layer?
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Deformation Events in northeastern offshore Cuba



Conclusions
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• The stratigraphic study of the seismic profiles in northeastern Cuban coast

reveals the major deformation episodes that affected the sedimentary cover in

Cuba since the start of the central Pangean rift valley system.

• Tectono-sedimentary evolution in Cuba provides:

o New insights for the diachronous migration of the northern Caribbean Plate

boundary, and also

o New constraints to improve the knowledge of the geodynamics of the

Caribbean plate.
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Thank you for your attention!
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 Contact: alana.oliveira_de_sa@sorbonne-universite.fr
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