
Atlantic Geology, 2018, Volume 54 
Conjugate Margins Conference 2018, August 19-22, 2018 

doi: 10.4138/atlgeol.2018.014 
Copyright © 2019 Atlantic Geology 

Margin segmentation during polyphase rifting in the southern Bay of 
Biscay 

PATRICIA CADENAS1, GIANRETO MANATSCHAL1, GABRIELA FERNÁNDEZ-VIEJO2, AND J. KIM WELFORD3 
1. Institut du Physique du Globe de Strasbourg (IPGS); UMR 7516, Université de Strasbourg/EOST, 

CNRS, Strasbourg 67084, France 
2. University of Oviedo, Department of Geology, C/Jesús åArias de Velasco,s/n, Oviedo 33005, Spain 

3. Department of Earth Sciences, Memorial  University of Newfoundland, St.  John’s, Newfoundland and 
Labrador A1B 3X5, Canada 

There is broad agreement that the structure of rifted margins results from the evolution of 
successive deformation modes linked to tectonic activity. However, the progressive spatial and 
temporal evolution of rifting leading to strain localization and structural segmentation are still 
poorly understood. The strongly segmented Bay of Biscay rift system represents a valuable setting 
in which to study and characterize the evolution of extensional processes and the architecture of 
a polyphase rift system that evolved to lithospheric breakup. This system developed during the 
Mesozoic as part of the southern North Atlantic rift. Its central V-shaped oceanic basin was 
formed during a short-lived spreading period preceded by Triassic to late Early Cretaceous 
polyphase rift events. The system was subsequently inverted to various extent during the Alpine 
orogeny due to the convergence between Iberia and European plates. 
In this work, we present the structural framework and the tectonic evolution of the North Iberian 
margin/southern Biscay margin. To build this framework, we relied on the interpretation of a 
dense set of high quality 2D seismic reflection profiles, together with boreholes and published 
wide-angle models, and lithospheric density constraints derived from 3D gravity inversions. The 
margin shows a distinctive structural variability and a strong segmentation resulting from three 
extensional events. Remnants of an early Permian–Triassic rift have been identified along the 
continental platform. A rift basin related to a Permian– Triassic rift is suggested in the western 
platform. During a second Late Jurassic to Early Cretaceous rift event, localized hyperextension 
resulted in narrow and deep basins such as the Asturian and the Parentis basins, located in the 
central and eastern North Iberian margin. During a last late Early Cretaceous rift event, extreme 
crustal thinning and exhumation gave way to the onset of seafloor spreading and the formation of 
an oceanic basin. 
The results of our study suggest that the Bay of Biscay rift system formed as a result of a complex 
and polyphase evolution. The observed segmentation arose from a strong partitioning of 
deformation and a progressive strain localization during rifting that conditioned the subsequent 
compressional reactivation of the margin. 


