ESUszs, 2025

EGU25-12508, updated on 23 Jan 2026
https://doi.org/10.5194/egusphere-egu25-12508

EGU General Assembly 2025
© Author(s) 2026. This work is distributed under
the Creative Commons Attribution 4.0 License.

Evidence for onset of convergent tectonics within the Continent-
Ocean Transition zones of the Atlantic rifted margins

Patricia Cadenas Martinez'?, J. Kim Welford? Gabriela Fernandez-Viejo®, Jodo C. Duarte’, and
Luis Somoza*

'Faculty of Sciences, University of Lisbon, Instituto Dom Luiz (IDL), Geology Department,Lisbon, Portugal
(pcmartinez@fciencias-id.pt)

2Earth Sciences Department, Memorial University of Newfoundland,St Jonh s, Newfoundland, Canada

3Department of Geology, University of Oviedo, Oviedo, Asturias, Spain

“Marine Geological Resources Division, Spanish Geological Survey, Spanish Research Council, Madrid, Spain

At the onset of convergent tectonics, lithospheric contractional deformation precedes the stages
of plate rupture and underthrusting that foster subduction initiation. It is widely agreed that pre-
existing lithospheric structural variations favour localisation of deformation and may be critical for
subduction inception. Along magma-poor rifted margins, the Continent Ocean Transition (COT)
includes structurally complex zones of thinned continental crust and serpentinized exhumed
mantle, which are prone to deformation. Incipient contractional deformation during the Alpine
Orogeny resulted in the formation of thrusts and folds along the COT of the reactivated magma-
poor Iberian Atlantic and Armorican margins. Numerical models testing subduction initiation at
magma-poor margins also reproduce thrusting and folding along the COT prior to the formation
of a lithospheric shear zone within serpentinized exhumed mantle that initiates underthrusting.
However, the distribution of thrusts along thinned continental crust and serpentinized exhumed
mantle remains unconstrained, although it may be critical to decipher the localisation of
deformation that occurs prior to and during the underthrusting stage.

The North Iberian margin uniquely preserves fossilized Alpine thrusts along the COT that
affected underthrust thinned continental crust and serpentinized exhumed mantle at the central
part of the margin, and underthrust oceanic crust at its western corner. Thus, it represents an
ideal setting for investigating the role of basement type on the formation and distribution of
contractional tectonic structures prior to and during underthrusting at magma-poor margins.
Based on 2D seismic reflection profiles, we describe the structure of thrusts sheets overlying
transitional basement, consisting of highly thinned crust and serpentinized exhumed mantle, and
oceanic crust. Our observations support the preservation of an accretionary prism overlying
incipiently subducted oceanic crust. Contrastingly, large thrusts led to overthrusting of thinned
continental crust and possibly serpentinized exhumed mantle resulting in crustal thickening,
landward tilting and uplift of the crust and overlying sediments. Discrete thrusts deformed the
upper ultra-thinned basement, leading to the deposition of wider syn-orogenic sediments. We
integrate our structural observations with previous numerical and geophysical models to discuss



underthrusting vs intraplate deformation and localisation vs distribution of contractional
deformation along thinned continental crust and serpentinized exhumed mantle at the onset of
convergence.
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