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        Geological and structural map of the Bonnac area with the location of most interesting outcrops.

      

    

  
    
      Fig. 5 
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        (A) Detail picture of the Figure 4B W-As-Bi-Au bearing quartz vein crosscutting leucogranitic dykes (La Borie vein, outcrops B in Fig. 3). (B) Fault plane seen on Figure 5A with high angle pitch striation. (C) Cm-sized mineralized quartz veins network crosscutting the leucogranitic dyke (the Rode vein, outcrops C on Fig. 3). (D) Focus on the fault plane in the mineralized vein of the Figure 5C showing a normal kinematics.
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        (A) 3D block showing the main structural observations made on the mineralized quartz veins from Bonnac area. They allow us to propose a relative chronology of the structures developed in the paragneissic host-rock, the leucogranitic dykes and the quartz veins. (B) Stereogram (lower hemisphere projection) of the poles of the fault planes coeval with the emplacement of the mineralized veins, leucogranitic dykes, and late faults measured in the field.

      

    

  
    
      Fig. 10 
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        Microphotographs showing the mineralogy of stage 3. (A) Macrocristalline quartz (Qz1) and highly sheared quartz (Qz2) crosscut by microcracks with fluid inclusions and bismuth minerals (Bi minerals) (Ferbert vein). (B) Relationships of sheared quartz (Qz1) with neoformed quartz (Qz2), crosscut by microcracks with bismuthinite (Bit) and electrum (El), (Ferbert vein). (C) Lollingite aggregates (Lo) highly fractured and cemented by hyaline quartz (Qz3) with bismuthinite (Bit) (La-Rode vein). (D) Same picture as (C) in transmitted, polarized light. (E) Lollingite (Lo) crosscut by an assemblage of native bismuth (Bi) and bismuthinite (Bit) (Androl vein). (F) back scattered electron image of the complex Bi-Te assemblage formed in stage 3. Native rounded shape bismuth (Bi) with bismuthinite (Bit) and tetrahedrite (Ttr), horobetsuite (Hor) in a hedleyite (Hed) crystal. Ox: unknown oxydes (Ferbert vein).
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        Microphotographs showing gold habits of stage 3 at Bonnac. (A) Lollingite (Lo) with inclusions of electrum (El) within a native bismuth (Bi) − bismuthinite (Bit) patch (Androl vein). (B) Fractured wolframite (Wolf) cemented by bismuthinite (Bit), electrum (El), hedleyite (Hed) and native bismuth (Bi) (Ferbert vein). (C) Residual lollingite (Lo) fractured and cemented by arsenopyrite (Asp) at its turn fractured and cemented by bismuthinite (Bit), electrum (El), hedleyite (Hed) and native bismuth (Bi) (Ferbert vein). (D) Fractured arsenopyrite (Asp) cemented by chalcopyrite (Ccp) with bismuthinite (Bit) inclusions, sphalerite (Sp), electrum (El) (Ferbert vein). (E) Fractured arsenopyrite (Asp) cemented by chalcopyrite (Ccp) with bismuthinite (Bit) inclusions, sphalerite (Sp), tetrahedrite (Trt), euhedral pyrite (Py) contemporaneous with euhedral quartz (Qz4) (Ferbert vein).

      

    

  
    
      Fig. 12 

      
        [image: thumbnail]
      

      
        Paragenetic succession of the Bonnac W-As-Bi-Au mineralization. See text for details.
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        (A) and (B) Cathodoluminescence images of some of the dated apatite grains from Bonnac (A: Androl vein; B: Ferbert vein). (C) and (D) Tera-Wasserburg concordia diagrams for the hydrothermal apatite from Bonnac. n corresponds to the number of apatite grains analyzed. Ellipses and errors are reported at 2σ.
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        Summary of the evolution of the estimated mineral deposition temperatures for the 3 stages of mineralization of the Bonnac veins, based on all available data. Fluids inclusions data are from Bril (1982), estimated temperature for quartz textural deformation are from Stipp et al. (2002).
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        Stereographic projection of faults planes contemporaneous of mineralized quartz veins with their kinematics and associated striae. σ1, σ2, σ3: orientation of principal stress axe calculated from fault-slip data inversion using WinTensor software in Schmidt’s lower hemisphere equal-area projection (Delvaux and Sperner, 2003).
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        (A) Synthesis of the structural control and radiometric age compilation of orogenic gold ± antimony district, W-Sn and W-Bi-Au vein-type districts (Béziat et al., 1980; Bouchot et al., 2005; Harlaux et al., 2018). White boxes correspond to U-Pb dating on wolframite by TIMS method, from Harlaux et al. (2018). Black boxes correspond to Ar/Ar dating on muscovite from Monié et al. (1999, 2000). For the orogenic-gold deposits, le Châtelet dating (K/Ar on illites) is from Bouchot et al. (2005); from Nicaud (2001) for Saint-Yrieix district (K/Ar on illite); from Chauvet et al. (2012) for the Cévennes district (Ar/Ar on muscovite). District name abbreviations are the same as in Figure 1. Geological map modified after Chantraine et al. (1996). (B) The Bonnac hydrothermal event is replaced in the different geodynamic events of the Variscan orogen in the French Massif Central (Faure et al., 2009).
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