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        Pictures of the GP area. (A) View from the northwest. (B) View from the south.

      

    

  
    
      Fig. 5 
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        General stratigraphy of the GP massif. On the top left (A): Panorama of the western GP (from the north). Numbers indicate some key stratigraphical levels given on the stratigraphic column of the right panel. (B) to (E) pictures below the western GP panorama (A) shows some of these key levels: (B) Toarcian − Senan formation; (C) Callovian-Oxfordian − Ammonitico-Rosso; (D) Marl/clays alternations − Neocomian; (E) Aptian-Albian turbiditic levels. These letters are localized against the stratigraphic column too. Letter numbering on the right side of the stratigraphical column for the different rock types. (a) dolomite; (b) dolomitic limestone with tidalites; (c) compact oolithic limestone; (d) limestones with karstic caves; (e) conglomerates; (f) dark limestones; (g) foraminifera-rich massive limestones; (g) marl-limestone alternations; (i) sandstones with silicified woods; (j) silex limestones; (k) Zoophycos limestones; (l) bioclastic limestones with filaments; (m) Ammonitico-Rosso; (n) quartz-clay alternations; (o) major stratigraphic discontinuities. The faults are presented after Mattauer (1958) who considered them as normal lower Jurassic faults.
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        Conceptual model after the two former structural interpretations. On these two sketches, the black continuous lines show the observable features that are extrapolated in dashed thin lines to show sub-surface and “over-surface” consequences of the structural models of the two authors. (A) Interpretation of Calembert (1952): this author identified a hinge, in jurassic and lower cretaceous levels that he interpreted to be the hinge of a recumbent syncline, whose northern flank represents the reverse serie of the GP. There is no allochthony of the GP. (B) Interpretation of Mattauer (1958): the GP allochthonous reverse package is issued from the same structural unit than the para-autochthonous in normal polarity below, i.e., the “complex A” of Mattauer (1958). As lateral equivalent of Aïn el Hadjela nappe, he considered it to come from an undefined area north of the line RA-SAK. This “complex A” has been further thrust by the upper Tellian nappes during the Miocene.
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        Kef N’Hal massif re-interpretation. (A) NE contact between verticalized middle Jurassic layers and overlying Aptian-Albian turbidites. (B) zoomed view on the poorly preserved Triassic remnants laterally along the contact between Aptian-Albian and older rocks. (C) Thin section views of one of the amphibolitic samples we found within Aptian-Albian levels south of the Kef N’Hal massif. On the left, plane-polarized light, on the right cross-polarized light.
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        (A) view of the southwestern face of the RA massif. (B) Zoom on the fault contact between the Jurassic limestones and the Aptian-Albian turbidites. Location of (B) on Figure 2.
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        Picture showing the topographical gap between the SAK and the RA flaps. The former Aptian-Albian main weld is indicated from the north of the SAK to the RA, probably reactivated as a steep thrust in the Cenozoic. The GP is shown over a gliding surface representing the contact of the ancient overturned megaflap over the former adjacent halokinetic basin. Location of Figure 14 is indicated.
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        (A) Folded northern flank of the GP overturned series. A walking path parallel to the E-W cliffs of the northern west GP enables one to observe that the overturned series from Callovian-Oxfordian to Neocomian are gently folded toward the north, with a maximum bend of ca. 30°. (B, C) Callovian-Oxfordian Calpionella marl-limestones alternations. (D, E) Neocomian marls/limestones alternations. (F) Callovian-Oxfordian Ammonitico-Rosso limestones.
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        Seismic salt-analog structure. (A) Seismic cross-section from Rowan et al. (2016), showing a putative geometry for the Kef N’Hal structure, before compression and squeezing leading to weld formation. White arrow show the equivalent position of southern flank of Kef N’Hal weld. (B) Extract of cross-section by Kergaravat et al. (2016) showing the squeezing and inversion of a salt limit between two minibasins. This geometry could likely account for the geometry now observed at the SAK. Black arrow shows the equivalent position of the SAK flap, i.e., the pre-Aptian layers grouped in a flap south of the weld (see Figs. 2 and 15A). (C) Examples of recumbent geometries that could explain the GP deformation during Aptian-Albian (slightly modified after Dooley et al., 2015). On the left, the result of an analog modeling. On the right, the reproduction of a seismic line from the Santos Basin.
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        (A) Re-interpreted cross-section of the GP. Location of the map on Figure 6 in thick blue line. (B) Sketch showing a possible structural configuration of the system during Aptian-Albian halokinesis.
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        Model of evolution for the Culminating Range during the Mesozoic-Cenozoic evolution. (A) First stages from Jurassic to Neocomian, initial weak halokinesis, hypothetically at the vertical of inherited rifting normal faults. (B) Major halokinetic event in the Aptian-Albian, development of megaflaps in Kef N’Hal and GP, probable emplacement of salt canopies at least in the GP, overturning the older Mesozoic serie. An extensional activity is suggested. (C) Paleogene stage of compression, eroding partially, wiping out the canopies and welds formations. (D) Miocene stage of compression, during the main Tell phase, with the emplacement on top of the Ouarsenis massif of the external nappes with the maximum horizontal displacements.
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