
    
      Fig. 1 
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        Geological map of the Pyrenean Range with location of the main features discussed in this study. AA’ is the section detailed in Figure 3.

      

    

  
    
      Fig. 2 
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        Schematic log of the Clarens-1 (CLS-1) borehole with the vitrinite reflectance data used in this study. Note the 500 m large zone which presents the fault zone and the different levels of sedimentary breccia (B1 to B4) observed on the drill core. VR, AFT, ZHe and IF refer to the position of the Vitrinite Reflectance data, Apatite Fission Track sample, (U-Th)/He on zircons samples and fluid inclusions samples, respectively.

      

    

  
    
      Fig. 3 
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        Structure of the North Pyrenean Frontal Thrust along N-S profile located in the central Pyrenees (see Fig. 1 for location). (a) N-S Seismic reflection profile (85SAV2, courtesy of Total SE) with the position of Lannemezan-1 & 2, Clarens-1, 2 & 102, Monlong-1 and Recurt-1. (b) Section of the interpreted seismic profile and calibrated with wells. This section shows the geometry of the North Pyrenean Frontal Thrust, and the structure of the relatively preserved Aquitaine Basin.

      

    

  
    
      Fig. 5 
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        (A) Plane polarized light image of the breccia observed at 1000 m, and (B) the associated cross-polarized light image with the interpretation of the different clasts and veins. (C) Cathodoluminescence image of the same breccia observed in (A) and (B) with its interpretative sketch in (D). (E) Cross-polarized light image of the late calcite veins observed at 1487 m. (F) Cathodoluminescence image of another zone of the same thin section as in (E).

      

    

  
    
      Fig. 6 
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        (A and B) Microphotographs of typical fluid inclusions planes observed in the calcite cleavage. (C and D) Microphotographs of typical fluid inclusions observed in the two levels (1000 m and 1487 m) of the Clarens-1 well.

      

    

  
    
      Fig. 7 
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        Microthermometry results of fluid inclusions from Clarens-1 borehole (France). (A) Histogram of homogenization temperatures (Th). (B) Histogram of salinity (wt.% eq NaCl). (C) Diagram Th vs. salinity.

      

    

  
    
      Table 1 

      Fluid inclusions microthermometric data from Clarens-1 borehole at 1000 m and 1487 m depth.

      
        


	Samples
	Fluid inclusion number
	Fluid inclusion host type
	Te (°C)
	Tm(ice) (°C)
	Salinity (wt. % NaCl eq)
	Th (°C)





	Clarens-1 1000 m Cenomanian Polygenic breccia
	2b
	Primary
	−44.3
	−21.3
	23.4
	


	17
	Primary
	−42.8
	−19.8
	22.4
	81.9



	2
	Primary
	−43.3
	−20.2
	22.7
	118.8



	3
	Primary
		−18.2
	21.3
	120.1



	4
	Primary
		−18.1
	21.2
	122.2



	5
	Primary
		−19.2
	22.0
	133.1



	6
	Primary
	−39.9
	−22.6
	24.2
	116.9



	7
	Primary
		−7.8
	11.5
	109.7



	8
	Primary
	−37.9
	−6.7
	10.1
	127.7



	9
	Primary
	−37.9
	−18.4
	21.4
	134.0



	10
	Primary
	−41.9
	−16.9
	20.3
	114.9



	11
	Primary
	−45.8
	−18.4
	21.4
	109.0



	12
	Primary
		−18.2
	21.3
	66.9



	13
	Primary
	 
	−18.5
	21.5
	76.7



	14
	Primary
	 
	−19.1
	21.9
	63.1



	15
	Primary
	 
	−14.9
	18.7
	110.3



	18
	Primary
	 
	−19.0
	21.9
	81.6



	20
	Primary
	 
	−18.4
	21.4
	69.8



	23
	Primary
	 
	−21.3
	23.4
	81.7



	1
	Primary
	 
	 
	 
	145.1



	16
	Primary
	 
	 
	 
	96.6



	19
	Primary
	 
	 
	 
	83.9



	21
	Primary
	 
	 
	 
	103.6



	22
	Primary
	 
	 
	 
	88.2



	24
	Primary
				86.2



	




	Clarens-1 1487 m Cenomanian Polygenic breccia
	1
	Primary
	−64.5
	−23.3
	24.6
	117.0



	2
	Primary
	 
	−23.8
	25.0
	121.5



	3
	Primary
	 
	−21.9
	23.8
	137.3



	4
	Primary
	 
	−15.0
	18.8
	160.2



	5
	Primary
	 
	−22.2
	24.0
	174.7



	6
	Primary
	 
	−14.4
	18.2
	72.2



	7
	Primary
	 
	−19.2
	22.0
	102.9



	8
	Primary
	 
	−18.9
	21.8
	102.0



	9
	Primary
	 
	−19.0
	21.8
	105.8



	12
	Primary
	 
	−22.0
	23.8
	116.7



	14
	Primary
	 
	−13.8
	17.7
	164.7



	15
	Primary
	 
	−11.6
	15.6
	150.4



	10
	Primary
	 
	 
	 
	101.3



	11
	Primary
	 
	 
	 
	110.5



	13
	Primary
	 
	 
	 
	96.7



	16
	Primary
	 
	 
	 
	134.0



	17
	Primary
	 
	 
	 
	97.7





      

    

  
    
      Table 2 

      Mean vitrinite reflectance (VRo) data from 224 m to 3501 m depth from the Clarens-1 borehole.

      
        


	Clarens-1



	




	Depth (m)
	Age
	VRo (%)
	S.D.
	n





	224.0
	Cenomanian
	–
	–
	–



	1523.0
	Maastrichtian
	0.28
	0.04
	45



	2582.4
	Campanian
	0.38
	0.04
	60



	3048.4
	Campanian
	0.55
	0.06
	50



	3501.0
	Campanian
	0.60
	0.05
	55





      

      

S.D.: standard deviation; n: number of measurements.




    

  
    
      Fig. 8 
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        (A) Restored cross-sections of Figure 3 with associated fluid flows in space and time. (B) Time–temperature paths from the thermal inverse modeling from Fillon et al. (2021).
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