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        Local structural context of samples. Red stars symbolise the outcrop position. (A) Structural scheme of Marlenheim outcrop. (B) Structural scheme of Reichenberg outcrop. (C) Structural scheme of La Fonderie outcrop. (D) Upper hemisphere stereogram (Schmidt canvas) of poles of fractures of this study.

      

    

  
    
      Fig. 5 
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        Photomicrographs of siderite cements. (A) Natural transmitted light photomicrograph of a cemented fracture, barite (Brt) and posterior siderite (Sd3), containing no oil. Siderite crystal almost entirely plugs the fracture, except on the left bottom part of the image (Sample C2335, Roemerberg). (B) Transmitted polarised light photomicrograph of (A) (Sample C2335, Roemerberg). (C) Transmitted light photomicrograph of oil containing partially cemented fracture (Sd 2) (Sample E2674, Roemerberg). (D) Transmitted polarised light photomicrograph of (C) (Sample E2674, Roemerberg). (E) Transmitted light photomicrograph showing matrix siderite cement (Sd 1), and oil infill (Sample B-2680, Roemerberg). (F) Transmitted polarised light photomicrograph of (E) (Sample B-2680, Roemerberg).
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        Isotopic compositions of barite from veins.

      

    

  
    
      Fig. 10 
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        REE patterns for apatite. (A) REE content normalised to chondrite, normalised against chondrite, of apatite crystals from LA-ICPMS. (B) LaCN/LuCN distribution for apatites. All samples with analysed apatite originate from Roemerberg.
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        Distributions of Th and Tmice for barite on analysed samples (pink for Th, blue for Tmice, and green for Th in hydrocarbons bearing inclusions).

      

    

  
    
      Fig. 12 
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        Parageneses of mineralising events in the fracture network within the Buntsandstein Gp. sandstones. One paragenesis sequence is extracted for each structural sample context, e.g. deep-seated sandstones, and shoulder outcropping sandstones. In grey, the diagenetic sequence affecting the sandstone before deformation (e.g. first deformation bands); in blue, events affecting the deep-seated reservoirs and in pink the outcrops on URG shoulders. Reference for dating a: Blaise et al. (2016); b: Schleicher et al. (2006a, 2006b). Phases 0, I, II, III and IV are defined in the text.
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        Cerium and Lanthanum anomalies represented on a Ce/Ce*SN vs Pr/Pr*SN diagrams after Bau and Dulski (1996). (A) For barite. (B) For siderite, where “x” crosses represent samples from Lipsheim, and circle samples from Roemerberg. See text for the domains definition.

      

    

  
    
      Fig. 14 
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        Isotopic oxygen ratio of barite versus equilibrium temperature, for several determined isotopic compositions of the fluid, calculated after Kusakabe and Robinson (1977). Diamonds represent the samples for which both FI and barite isotope ratio are available. Red and green ellipses indicate the domain of fluid inclusions families identified in this study.

      

    

  
    
      Fig. 15 
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        Fluid inclusion data, compared with previous studies on vein mineralisations in the URG and neighbouring areas, e.g. for Schwarzwald quartz (Baatartsogt et al., 2007), for Schwarzwald barite (Schwinn et al., 2006; Baatartsogt et al., 2007) for Schwarzwald calcite (Pfaff et al., 2010; Staude et al., 2012), for Soultz barite (Dubois et al., 1996), for Soultz quartz (Cathelineau and Boiron, 2010), and for Thuringer Basin barite (Majzlan et al., 2016).
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        Conceptual schematic model of fluid flow pathways within a block-structured rift margin.
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