
    
      Fig. 3 
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        (a) Major orogenic domains and structures in the North Atlantic realm (modified from Chenin et al., 2015 and Chenin 2016). (b) Map showing (i) the rift domains and corresponding rifting duration (i.e., the time lag between necking and breakup), as well as the distribution of breakup-related magmatic additions for the North Atlantic rift system; and (ii) orogenic inherited structures and magmatic additions onshore Western Europe and eastern N-America (from Chenin 2016). (c) Map showing the correlation of parts of the Variscan orogen across the Biscay-Pyrenean system (from Martínez Catalán et al., 2007). (d) Distribution of mantle types in Europe at 110 Ma (Late Aptian) (from Picazo et al., 2016). (e) Interpreted seismic section through the Variscan orogenic area (from Bois et al., 1989; see map in panel b for location). VT = Variscan Thrust; VF = Variscan Front; the brown shading highlights the layered and highly reflective lower crust that is interpreted as either magmatic underplate or granulite-facies metamorphosed rocks (from Chenin et al., 2019).

      

    

  
    
      Fig. 5 
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        Kinematic restoration of a crustal section back to the pre-rift stage with area conservation as well as pre-rift marker horizon length conservation (see text for further explanations). Tb: top basement; Tbm: magmatic top basement (neww real estate); Tbf: fault top basement (new real estate); TbMH: stratigraphic marker horizon top basement.

      

    

  
    
      Fig. 7 
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        (a) Schematic view of the two possible fates for Triassic (pre-hyperextension) salt in a multistage rift system: the top-left panel shows no interference/reactivation between salt bearing basins (blue) and subsequent hyperextended systems (green); the top-right panel shows full interference/overprint of salt bearing basins during later hyperextension (modified from Miró et al., 2021). (b and c) Role of pre-rift salt during rifting and Alpine reactivation in the Asturias (b) and Basque-Cantabrian (c) transects (from Miró et al., 2021); Note that these sections are zooms on the sections displayed in Figure 6.

      

    

  
    
      Fig. 10 
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        Conceptual model illustrating the in-sequence reactivation of rift-inherited decoupling levels at a segment centre and explaining the transition from subduction to soft collision, to hard collision, and to final late collision (for details and discussion see text). Modified from Lescoutre and Manatschal (2020) and Miró et al. (2021).

      

    

  
    
      Fig. 11 
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        Reactivation of overlapping en-echelon rift segments based on the example of the Pyrenean-Cantabrian junction showing the importance of shortcutting structures and their role in preserving rift structures (modified from Lescoutre and Manatschal, 2020). (a) Schematic 3D evolution of the Pyrenean-Cantabrian junction highlighting the structural evolution during the subduction (Late Santonian-Paleocene) and collisional (Eocene-Miocene) phases. (b) Rift domains map of the Pyrenean-Cantabrian junction. (c) Schematic kinematic restoration of the rift domains map (panel b) at Late Cenomanian (end of hyperextension), Late Santonian to Paleocene (early convergence), and Eocene to present-day (late and post convergence) stages. The locations of the cross-sections shown in panel d are represented. (d) Cross sections across the Pyrenean-Cantabrian junction (see panel c for location) showing the evolution for the Late Cenomanian (end of hyperextension), the Late Santonian to Paleocene stage (early convergence), and the Eocene to present-day (late- and post-convergence) stages. Abbreviations used in the Figures: BCB: Basque-Cantabrian Basin; MB: Mauléon Basin; SPF: South Pyrenean Fault; NdM: Nappe des Marbres; Lak: Lakoura thrust; Gav: Gavarnie thrust; Ronces: Roncesvalles thrust; NPFT: North Pyrenean Frontal Thrust; NPF: Northern Pyrenean Fault.
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