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Figure 1: Scattering distribution of the three experimental groups of the in-situ data. 

 

 

 
Figure 2: Spectra of the psilomelane, romanechite and hollandite raw materials used to prepare 

the mock-ups. 
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Figure 3: Spectra processed with the “Internal Standard” approach of the (a) the substrate, (b) the psilomelane raw material, (c) the romanechite raw material and (d) the 

hollandite raw material. 
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Description of the studied panels in the Font-de-Gaume cave 

 

Figure 4. Description of the panel no. 2 of the Font-de-Gaume cave 

 



 

Figure 5. Description of the panel no. 3 of the Font-de-Gaume cave 

 



 

Figure 6. Description of the panel no. 4 of the Font-de-Gaume cave 

 

 



 

 

Figure 7. Description of the figure no. 11 of the Font-de-Gaume cave 

 



 

 

 

Figure 8. Description of the panel no. 13 of the Font-de-Gaume cave 



 

 

 

 



 

Figure 9. Description of the panel no. 14 of the Font-de-Gaume cave 

 

 



 

Figure 10. Description of the figure 21 of the Font-de-Gaume cave 

 

 



 

Figure 11. Description of the panel 26 of the Font-de-Gaume cave 

 

 



 

Figure 12. Description of the panel no. 37 of the Font-de-Gaume cave 

 

 



 

 

 

Figure 13. Description of the figure no. 42 of the Font-de-Gaume cave 



 

Figure 14. Description of the figure no. 45 of the Font-de-Gaume cave 

 

 



 

Figure 15. Description of the figure no. 46 of the Font-de-Gaume cave 

 



Table 1: fitted intensity of the pXRF spectra in counts 

In-situ points on coloured area Al Si P S Ar K Ca Ti V Cr Mn Fe Ni Cu Zn Rb Sr Y Zr Rh Rh Ba Pb 

AP_FdG_B46_N_022021_16 7,45E+02 1,36E+04 8,39E+02 6,04E+02 1,61E+04 2,37E+04 1,37E+05 1,78E+04 2,53E+03 1,54E+03 1,63E+05 5,64E+05 2,15E+03 7,76E+02 3,61E+03 2,21E+03 3,23E+03 1,86E+03 5,99E+03 1,52E+04 1,47E+04 1,81E+04 n.d. 

AP_FdG_B46_N_022021_16B 7,46E+02 1,36E+04 8,40E+02 6,05E+02 1,61E+04 2,37E+04 1,37E+05 1,78E+04 2,53E+03 1,54E+03 1,63E+05 5,64E+05 2,15E+03 7,76E+02 3,61E+03 2,18E+03 3,22E+03 1,72E+03 5,98E+03 1,52E+04 1,47E+04 1,81E+04 3,51E+03 

AP_FdG_B46_N_022021_18 4,67E+02 1,14E+04 4,07E+01 7,02E+02 2,14E+04 1,53E+04 6,12E+05 5,97E+03 4,35E+02 7,87E+02 1,71E+04 2,16E+05 1,53E+03 9,15E+02 2,72E+03 1,60E+03 2,58E+03 1,32E+03 1,91E+03 1,64E+04 1,58E+04 2,44E+03 2,57E+03 

AP_FdG_B14_N_022021_24 1,12E+02 1,01E+03 5,66E+00 1,84E+02 1,24E+04 3,10E+03 1,54E+05 1,22E+03 1,20E+02 6,46E+02 4,11E+03 2,85E+04 3,68E+02 7,96E+02 8,29E+02 n.d. 6,95E+02 6,76E+02 n.d. 3,85E+03 7,53E+03 7,42E+02 n.d. 

AP_FdG_B14_N_022021_25 4,37E+02 8,90E+03 6,87E+02 6,38E+02 1,90E+04 1,13E+04 5,42E+05 3,51E+03 4,63E+02 1,46E+03 7,67E+04 9,99E+04 1,32E+03 1,16E+03 3,52E+03 1,34E+03 1,85E+03 9,44E+02 1,35E+03 1,40E+04 1,75E+04 1,10E+04 2,55E+03 

AP_FdG_B14_N_022021_26 5,52E+02 3,20E+03 4,39E+02 6,04E+02 2,05E+04 1,01E+04 7,44E+05 2,68E+03 1,15E+03 4,64E+02 2,09E+05 1,01E+05 7,30E+02 5,50E+02 2,39E+03 9,56E+02 2,37E+03 1,02E+03 1,45E+03 1,36E+04 1,58E+04 2,38E+04 2,79E+03 

AP_FdG_B14_N_022021_28 6,08E+02 2,11E+03 1,75E+02 5,60E+02 2,29E+04 8,23E+03 1,18E+06 1,41E+03 2,94E+02 4,61E+02 2,62E+04 3,19E+04 5,01E+02 6,94E+02 1,73E+03 n.d. 1,02E+03 n.d. 9,84E+02 1,39E+04 1,63E+04 2,79E+03 n.d. 

AP_FdG_B14_N_022021_29 2,35E+02 2,41E+03 1,17E+01 4,40E+02 2,55E+04 6,02E+03 4,47E+05 1,66E+03 5,57E+02 6,93E+02 1,09E+05 4,78E+04 5,84E+02 1,59E+03 1,18E+03 n.d. 1,59E+03 n.d. 1,09E+03 8,81E+03 1,58E+04 1,24E+04 n.d. 

AP_FdG_C13_N_022021_31 3,20E+02 3,86E+03 1,29E+03 5,47E+02 2,37E+04 9,38E+03 4,50E+05 3,71E+03 9,40E+01 8,75E+02 2,48E+04 8,72E+04 1,16E+03 1,94E+03 5,25E+03 1,46E+03 1,93E+03 7,16E+02 1,06E+03 1,10E+04 1,64E+04 3,44E+03 3,16E+03 

AP_FdG_27022020_00_Bison42_N 6,23E+02 9,76E+03 6,65E+01 4,10E+02 1,84E+04 1,36E+04 4,25E+05 3,05E+03 1,45E+03 n.d. 5,07E+05 1,42E+05 1,99E+03 6,64E+02 5,89E+03 9,24E+02 1,58E+03 9,48E+02 1,16E+03 1,44E+04 1,45E+04 2,79E+04 n.d. 

AP_FdG_27022020_02_Bison42_N 7,57E+02 1,08E+04 5,82E+02 5,32E+02 1,74E+04 1,68E+04 3,10E+05 7,43E+03 2,30E+03 n.d. 4,65E+05 2,76E+05 2,48E+03 9,07E+02 4,01E+03 1,88E+03 2,53E+03 n.d. 1,68E+03 1,37E+04 1,52E+04 2,28E+04 n.d. 

AP_FdG_27022020_03_Bison42_N 7,13E+02 1,07E+04 1,57E+01 4,61E+02 2,02E+04 1,61E+04 7,20E+05 3,74E+03 2,44E+03 n.d. 3,33E+05 1,82E+05 1,58E+03 6,66E+02 4,12E+03 1,41E+03 2,39E+03 n.d. 2,61E+03 1,56E+04 1,53E+04 1,95E+04 2,59E+03 

AP_FdG_27022020_04_Bison42_N 3,80E+02 7,51E+03 1,06E+02 3,11E+02 9,88E+03 7,21E+03 3,19E+05 1,96E+03 4,17E+03 n.d. 1,19E+05 9,43E+04 1,23E+03 7,65E+02 2,51E+03 1,11E+03 1,26E+03 n.d. 1,35E+03 7,81E+03 8,14E+03 6,02E+03 1,86E+03 

AP_FdG_28022020_00_Bison26_N 4,73E+02 4,49E+03 4,79E+02 6,64E+02 2,07E+04 1,50E+04 6,47E+05 3,34E+03 5,82E+02 8,52E+02 7,30E+04 8,16E+04 1,30E+03 n.d. 2,12E+03 1,96E+03 1,86E+03 8,62E+02 9,88E+02 1,35E+04 1,64E+04 6,33E+03 2,58E+03 

AP_FdG_28022020_01_Bison26_N 4,70E+02 1,88E+04 1,69E+02 3,53E+02 1,69E+04 9,99E+03 1,94E+05 3,13E+03 2,94E+02 5,65E+02 6,93E+04 6,47E+04 n.d. n.d. n.d. n.d. 2,12E+03 1,02E+03 2,04E+03 1,49E+04 1,14E+04 5,27E+03 2,53E+03 

AP_FdG_28022020_04_Bison26_N 4,27E+02 2,97E+03 1,05E+01 9,59E+02 2,22E+04 9,45E+03 8,12E+05 3,47E+03 3,80E+02 7,88E+02 1,06E+04 9,27E+04 1,21E+03 9,70E+02 3,75E+03 1,51E+03 2,23E+03 1,19E+03 1,96E+03 1,56E+04 1,89E+04 n.d. n.d. 

AP_FdG_28022020_05_Bison21_N 7,93E+02 1,40E+04 7,36E+02 7,78E+02 2,01E+04 2,16E+04 4,85E+05 6,22E+03 9,20E+02 1,10E+03 2,42E+05 1,73E+05 2,32E+03 n.d. 4,05E+03 3,26E+03 3,35E+03 1,13E+03 2,31E+03 1,90E+04 1,56E+04 1,35E+04 4,29E+03 

AP_FdG_29022020_02_Bison3_N 7,56E+02 1,57E+04 9,60E+02 5,08E+02 1,85E+04 1,45E+04 5,11E+05 6,10E+03 1,39E+03 1,09E+03 2,12E+05 4,60E+05 1,20E+03 1,01E+03 3,32E+03 1,19E+03 2,50E+03 9,24E+02 1,71E+03 1,60E+04 1,51E+04 7,85E+03 4,83E+03 

AP_FdG_29022020_03_Bison3_N 8,31E+02 1,47E+04 1,90E+03 7,58E+02 1,82E+04 1,91E+04 4,06E+05 9,52E+03 1,60E+03 1,45E+03 n.d. 3,15E+05 1,17E+03 9,43E+02 5,74E+03 2,64E+03 5,43E+03 9,74E+02 2,34E+03 1,55E+04 1,54E+04 n.d. 3,47E+03 

AP_FdG_29022020_06_Bison2_N 3,80E+02 6,91E+03 1,26E+03 7,16E+02 1,76E+04 7,91E+03 2,84E+05 4,59E+03 1,92E+03 1,08E+03 5,30E+05 2,30E+05 2,50E+03 1,18E+03 5,48E+03 1,29E+03 5,00E+03 9,63E+02 2,56E+03 1,27E+04 1,40E+04 3,52E+04 2,96E+03 

AP_FdG_29022020_07_Bison2_N 6,05E+02 9,10E+03 1,05E+03 8,31E+02 1,70E+04 1,53E+04 2,76E+05 6,43E+03 3,14E+03 1,78E+03 1,09E+06 2,76E+05 1,57E+03 8,80E+02 6,96E+03 1,20E+03 1,22E+04 7,93E+02 2,17E+03 1,47E+04 1,53E+04 4,10E+04 7,32E+03 

AP_FdG_29022020_12__Cerf14_N 4,74E+02 1,26E+04 1,30E+03 6,18E+02 1,90E+04 1,01E+04 5,97E+05 3,36E+03 1,28E+03 4,57E+02 n.d. 8,76E+04 1,50E+03 7,45E+02 2,04E+03 1,20E+03 1,70E+03 n.d. 2,70E+03 1,50E+04 1,45E+04 n.d. n.d. 

AP_FdG_29022020_14_Cerf14_RN 6,44E+02 4,63E+03 2,62E+02 5,95E+02 2,09E+04 1,15E+04 9,91E+05 4,13E+03 3,18E+02 5,49E+02 7,46E+04 2,37E+05 1,38E+03 5,24E+02 2,10E+03 1,22E+03 1,78E+03 n.d. 1,72E+03 1,55E+04 1,60E+04 5,25E+03 2,28E+03 

AP_FdG_29022020_16_Cerf14_N 3,28E+02 3,42E+03 1,51E+03 8,41E+02 1,92E+04 1,13E+04 4,48E+05 2,74E+03 6,37E+02 8,82E+02 1,07E+04 8,67E+04 1,11E+03 9,94E+02 1,89E+03 1,96E+03 1,82E+03 n.d. 1,29E+03 1,36E+04 1,68E+04 2,69E+03 2,45E+03 

AP_FdG_29022020_Bison3_RN 6,98E+02 1,28E+04 1,89E+03 5,23E+02 1,80E+04 1,69E+04 2,51E+05 9,88E+03 2,13E+03 1,20E+03 1,71E+04 3,94E+05 1,25E+03 6,94E+02 6,29E+03 2,38E+03 5,67E+03 1,01E+03 3,11E+03 1,52E+04 1,33E+04 4,82E+03 2,85E+03 

AP_FDG_28112019_06_Renne11_N 2,01E+02 2,49E+03 2,78E+03 3,46E+02 8,76E+03 5,62E+03 1,34E+05 1,26E+03 4,74E+02 4,84E+02 8,43E+04 6,41E+04 9,04E+02 5,06E+02 8,49E+03 9,75E+02 1,28E+03 6,78E+02 8,42E+02 6,45E+03 6,85E+03 4,50E+03 1,29E+03 

AP_FDG_28112019_08_Renne11_N 3,43E+02 2,96E+03 4,73E+03 4,28E+02 9,35E+03 5,23E+03 1,92E+05 2,18E+03 1,81E+03 6,32E+02 2,69E+05 1,24E+05 1,17E+03 5,55E+02 1,31E+04 1,10E+03 2,53E+03 7,06E+02 1,65E+03 7,67E+03 8,25E+03 1,89E+04 1,99E+03 

AP_FDG_28112019_13 _Renne11_B 3,59E+02 4,52E+03 2,78E+03 5,59E+02 1,03E+04 4,78E+03 4,27E+05 5,18E+03 9,98E+02 n.d. 1,76E+04 7,28E+04 9,68E+02 7,44E+02 4,85E+03 7,56E+02 1,10E+03 5,19E+02 1,13E+03 7,99E+03 8,41E+03 1,40E+03 1,79E+03 

AP_FDG_28112019_14_Renne11_B 3,83E+02 5,25E+03 2,92E+03 5,33E+02 1,02E+04 6,79E+03 4,20E+05 2,12E+03 5,21E+02 n.d. 3,58E+04 1,41E+05 1,13E+03 9,19E+02 5,97E+03 1,01E+03 1,20E+03 n.d. 1,87E+03 8,74E+03 7,56E+03 2,39E+03 n.d. 

AP_FDG_28112019_20_Renne11_N 5,45E+02 4,37E+03 3,86E+03 1,13E+03 2,05E+04 1,24E+04 6,84E+05 5,00E+03 5,93E+02 1,23E+03 5,35E+03 1,30E+05 1,32E+03 1,15E+03 1,04E+04 1,59E+03 2,82E+03 8,17E+02 1,57E+03 1,33E+04 1,61E+04 n.d. 2,75E+03 

AP_FDG_291119_07_Bison4_N 8,80E+02 1,22E+04 2,60E+03 5,55E+02 1,77E+04 1,89E+04 3,46E+05 1,16E+04 1,89E+03 1,95E+03 5,79E+05 3,66E+05 1,67E+03 1,08E+03 6,65E+03 1,93E+03 6,99E+03 1,72E+03 3,15E+03 1,62E+04 1,40E+04 1,24E+04 2,56E+03 

AP_FDG_291119_08_Bison4_N 9,49E+02 1,28E+04 3,17E+03 9,89E+02 1,71E+04 1,89E+04 3,00E+05 1,20E+04 1,29E+03 1,83E+03 2,26E+05 4,32E+05 1,79E+03 1,54E+03 8,88E+03 2,76E+03 1,35E+04 1,40E+03 n.d. 1,65E+04 1,56E+04 7,13E+03 4,04E+03 

AP_FDG_291119_11_Bison37_N 5,59E+02 6,84E+03 1,94E+02 3,80E+02 2,04E+04 1,45E+04 7,36E+05 3,19E+03 8,82E+02 n.d. 2,24E+05 1,84E+05 1,47E+03 5,60E+02 3,03E+03 1,65E+03 2,80E+03 7,26E+02 n.d. 1,37E+04 1,48E+04 1,48E+04 1,95E+03 

AP_FDG_291119_13_Bison37_N 3,97E+02 5,70E+03 1,04E+02 3,22E+02 1,95E+04 5,24E+03 5,56E+05 2,70E+03 8,99E+02 1,06E+02 1,97E+05 1,53E+05 1,75E+03 1,06E+03 3,19E+03 n.d. 3,21E+03 n.d. n.d. 1,17E+04 1,34E+04 1,01E+04 2,35E+03 

AP_FdG_291119_14_Bison37_N 5,18E+02 5,97E+03 6,29E+01 5,23E+02 2,02E+04 1,28E+04 7,31E+05 3,64E+03 1,67E+03 n.d. 2,46E+05 2,45E+05 1,29E+03 1,20E+03 3,89E+03 1,56E+03 2,53E+03 n.d. 1,03E+03 1,37E+04 1,56E+04 1,64E+04 2,37E+03 



AP_FdG_Bison 45_P20 1,93E+02 2,17E+03 4,72E+02 4,65E+02 9,11E+03 8,44E+03 3,17E+05 3,26E+03 7,82E+02 4,11E+02 1,81E+05 1,01E+05 1,06E+03 6,99E+02 3,36E+03 1,38E+03 1,57E+03 0,00E+00 1,93E+03 9,07E+03 8,36E+03 9,31E+03 n.d. 

AP_FdG_Bison 45_P21 2,45E+02 2,09E+03 5,58E+02 4,85E+02 9,68E+03 7,70E+03 4,38E+05 1,93E+03 2,38E+02 4,04E+02 1,05E+05 6,86E+04 8,43E+02 6,28E+02 2,62E+03 1,35E+03 2,11E+03 0,00E+00 1,34E+03 1,01E+04 8,21E+03 4,53E+03 n.d. 

AP_FdG_Bison 45_P22 1,68E+02 2,37E+03 3,31E+02 5,11E+02 9,78E+03 9,09E+03 4,68E+05 2,46E+03 5,11E+02 4,87E+02 1,15E+05 7,64E+04 8,81E+02 0,00E+00 2,20E+03 1,45E+03 1,96E+03 0,00E+00 1,04E+03 1,01E+04 8,59E+03 7,10E+03 n.d. 

AP_FdG_Bison 45_P26 2,51E+02 3,49E+03 5,35E+02 2,40E+02 1,13E+04 1,12E+04 2,28E+05 2,00E+03 6,06E+02 6,67E+02 3,29E+04 7,90E+04 1,45E+03 1,91E+03 2,57E+03 1,48E+03 1,69E+03 9,74E+02 1,05E+03 8,98E+03 7,54E+03 2,73E+03 n.d. 

AP_FdG_Bison45_P44 1,77E+02 4,20E+03 3,88E+02 6,91E+02 9,70E+03 5,42E+03 2,48E+05 2,86E+03 5,76E+02 5,04E+02 4,42E+04 9,92E+04 8,59E+02 1,07E+03 2,79E+03 1,35E+03 1,83E+03 0,00E+00 1,98E+03 1,04E+04 8,32E+03 5,77E+03 n.d. 

AP_FdG_Bison45_P45 2,59E+02 5,66E+03 2,70E+02 4,35E+02 8,93E+03 7,47E+03 2,77E+05 3,91E+03 1,06E+03 4,80E+02 1,20E+05 1,84E+05 1,39E+03 1,40E+03 3,47E+03 1,96E+03 2,11E+03 0,00E+00 1,66E+03 1,16E+04 7,91E+03 1,50E+04 n.d. 

AP_FdG_Bison45_P46 1,80E+02 5,92E+03 4,54E+02 5,61E+02 9,13E+03 7,36E+03 2,45E+05 3,98E+03 1,12E+03 6,18E+02 1,48E+05 2,78E+05 7,95E+02 8,48E+02 1,95E+03 1,59E+03 1,92E+03 0,00E+00 1,12E+03 1,11E+04 8,73E+03 1,96E+04 n.d. 

In-situ points on the substrate Al Si P S Ar K Ca Ti V Cr Mn Fe Ni Cu Zn Rb Sr Y Zr Rh Rh Ba Pb 

AC_FdG_Bison 40_W02 1,29E+02 3,21E+03 1,31E+04 3,88E+02 1,05E+04 3,70E+03 3,88E+05 9,58E+02 n.d. n.d. 2,76E+03 1,00E+04 9,67E+02 n.d. n.d. n.d. 1,92E+03 n.d. 1,77E+03 8,84E+03 6,61E+03 4,31E+05 n.d. 

AC_FdG_Bison 40_W03 1,25E+02 2,28E+03 1,07E+04 3,90E+02 1,16E+04 2,48E+03 3,73E+05 9,81E+02 n.d. 5,71E+02 2,02E+03 1,13E+04 6,58E+02 n.d. 1,49E+03 n.d. 1,84E+03 n.d. 1,64E+03 8,50E+03 6,57E+03 4,90E+05 n.d. 

AC_FdG_Bison 40_W06 2,25E+02 6,29E+03 3,09E+02 3,06E+02 9,47E+03 5,21E+03 3,49E+05 1,26E+03 8,12E+02 1,17E+03 1,63E+03 1,52E+04 1,45E+03 n.d. n.d. 1,90E+03 2,00E+03 n.d. 1,51E+03 9,52E+03 1,06E+04 4,55E+05 n.d. 

AC_FdG_Bison 40_W07 9,33E+01 5,44E+03 2,11E+02 1,46E+02 1,01E+04 6,59E+03 2,39E+05 1,60E+03 5,86E+02 8,35E+02 1,05E+03 1,54E+04 1,54E+03 n.d. n.d. n.d. 1,70E+03 n.d. 0,00E+00 1,06E+04 6,20E+03 3,40E+04 n.d. 

AC_Frise noir_W11 1,24E+02 2,42E+03 2,96E+03 2,60E+02 1,02E+04 7,20E+03 2,86E+05 2,67E+03 1,31E+03 5,57E+02 9,55E+03 7,13E+04 1,01E+03 n.d. 1,35E+04 n.d. 2,13E+03 1,66E+03 0,00E+00 9,24E+03 7,65E+03 2,78E+04 n.d. 

AC_Frise noir_W12 1,94E+02 2,27E+03 3,80E+03 2,75E+02 9,51E+03 5,13E+03 2,75E+05 2,57E+03 3,50E+02 9,75E+02 2,17E+04 5,11E+04 1,23E+03 1,07E+03 1,32E+04 n.d. 9,13E+02 n.d. 1,43E+03 9,85E+03 7,67E+03 1,49E+04 n.d. 

AC_Bison 12_W16 2,02E+02 2,01E+03 4,17E+02 3,60E+02 1,13E+04 6,42E+03 7,31E+05 1,46E+03 n.d. 1,96E+02 1,37E+03 2,61E+04 7,76E+02 n.d. 1,13E+03 1,74E+03 1,86E+03 1,53E+03 1,22E+03 1,07E+04 8,59E+03 n.d. n.d. 

AC_Bison 12_W17 1,50E+02 4,19E+03 1,43E+02 2,32E+02 1,03E+04 4,48E+03 3,61E+05 9,66E+02 7,61E+02 1,97E+02 7,47E+02 2,33E+04 1,22E+03 n.d. 1,57E+03 9,65E+02 1,58E+03 1,45E+03 2,19E+03 9,20E+03 7,25E+03 3,83E+04 n.d. 

AC_FdG_Bison 45_W27 5,96E+01 1,68E+03 7,35E+03 4,54E+02 1,06E+04 5,04E+03 3,01E+05 6,97E+02 n.d. n.d. 1,62E+03 1,41E+04 n.d. n.d. n.d. n.d. 1,62E+03 n.d. 1,22E+03 9,00E+03 7,04E+03 1,48E+04 6,23E+03 

AC_FdG_Bison 45_W28 1,30E+02 2,05E+03 4,42E+03 2,58E+02 1,04E+04 2,56E+03 1,88E+05 2,41E+03 3,47E+02 n.d. 9,21E+02 1,05E+04 1,03E+03 n.d. 1,38E+03 n.d. 1,84E+03 n.d. 2,91E+03 1,03E+04 6,13E+03 1,48E+04 8,15E+03 

AC_FdG_Bison 45_W35 1,90E+02 3,98E+03 1,40E+03 5,40E+02 9,68E+03 5,11E+03 2,48E+05 1,42E+03 3,02E+02 3,36E+02 2,45E+03 3,72E+04 1,08E+03 n.d. 2,53E+03 n.d.  n.d. 1,81E+03 8,88E+03 8,05E+03 1,34E+04 1,51E+04 

AC_FdG_Bison 45_W36 2,30E+02 3,38E+03 2,43E+02 3,35E+02 9,11E+03 3,42E+03 3,18E+05 9,52E+02 1,25E+03 7,28E+02 3,08E+03 2,65E+04 1,02E+03 n.d. 1,06E+03 n.d. 1,39E+03 n.d. 1,24E+03 8,60E+03 6,91E+03 1,19E+04 3,21E+04 

AC_FdG_Bison 45_W37 5,47E+01 2,84E+03 2,60E+03 4,89E+02 8,61E+03 3,66E+03 3,02E+05 1,39E+03 n.d. n.d. 2,55E+03 4,43E+04 1,05E+03 n.d. 1,54E+03 1,79E+03 1,91E+03 n.d. 1,15E+03 1,13E+04 6,77E+03 1,31E+04 2,12E+05 

AC_FdG_Bison45_W47 2,98E+02 4,67E+03 3,00E+02 4,06E+02 8,35E+03 5,72E+03 2,22E+05 2,70E+03 5,83E+02 n.d. 3,00E+03 7,55E+04 9,02E+02 1,01E+03 2,91E+03 1,77E+03 1,78E+03 n.d. 1,93E+03 1,07E+04 6,32E+03 1,29E+04 3,87E+05 

AC_FdG_Bison45_W48 1,22E+02 6,87E+03 5,43E+02 4,06E+02 6,75E+03 4,27E+03 1,32E+05 2,73E+03 7,62E+02 n.d. 4,54E+03 7,53E+04 1,21E+03 1,22E+03 2,42E+03 n.d. 1,51E+03 n.d. 1,78E+03 1,10E+04 6,09E+03 1,44E+04 7,31E+04 

AC_FdG_Bison45_W49 1,48E+02 6,34E+03 5,66E+02 6,06E+02 8,88E+03 7,62E+03 2,44E+05 4,47E+03 9,32E+02 6,26E+02 7,39E+03 1,11E+05 1,32E+03 1,02E+03 3,96E+03 2,03E+03 1,83E+03 n.d. 1,40E+03 1,11E+04 7,73E+03 1,43E+04 1,07E+05 

AC_FDG_28112019_21_Renne11_P 5,32E+02 5,43E+03 2,59E+03 7,60E+02 2,19E+04 1,09E+04 9,67E+05 3,10E+03 4,73E+02 7,36E+02 5,05E+03 6,07E+04 6,93E+02 n.d. 4,52E+03 9,54E+02 1,99E+03 8,79E+02 9,03E+02 1,46E+04 1,67E+04 6,49E+04 5,18E+04 

AC_FDG_291119_09_Bison4_P 4,40E+02 9,16E+03 5,10E+02 3,74E+02 2,25E+04 9,45E+03 1,06E+06 1,63E+03 3,86E+02 5,85E+02 2,94E+03 5,01E+04 1,01E+03 n.d. n.d. 1,53E+03 1,58E+03 8,18E+02 4,08E+03 1,52E+04 1,40E+04 1,75E+04 n.d. 

AC_FDG_291119_10_Bison4_P 4,54E+02 9,81E+03 1,41E+02 4,03E+02 2,23E+04 9,07E+03 8,94E+05 4,04E+03 1,04E+03 n.d. 2,34E+03 2,56E+04 1,19E+03 n.d. n.d. n.d. 2,13E+03 n.d. 1,59E+03 1,40E+04 1,49E+04 1,50E+04 2,32E+05 

AC_FDG_291119_12_Bison37_P 5,28E+02 6,54E+03 1,88E+02 6,06E+02 2,26E+04 1,07E+04 1,12E+06 2,06E+03 n.d. 4,28E+02 4,03E+03 3,52E+04 9,98E+02 n.d. n.d. n.d. 2,39E+03 n.d. n.d. 1,46E+04 1,57E+04 1,50E+04 1,28E+05 

AC_FdG_27022020_01_Bison42_P 6,06E+02 3,78E+03 1,94E+02 6,07E+02 2,33E+04 1,28E+04 1,16E+06 1,99E+03 4,01E+02 n.d. 4,95E+03 2,88E+04 8,99E+02 n.d. 1,96E+03 n.d. 1,97E+03 n.d. 8,94E+02 1,35E+04 1,59E+04 1,24E+04 4,92E+04 

AC_FdG_28022020_03_Bison26_P 6,45E+02 1,34E+04 8,39E+00 4,61E+02 1,97E+04 1,61E+04 5,47E+05 2,11E+04 1,01E+03 9,42E+02 6,50E+03 9,74E+04 1,78E+03 5,86E+02 2,38E+03 2,86E+03 2,10E+03 1,18E+03 9,29E+03 1,57E+04 1,47E+04 4,14E+04 3,33E+04 

AC_FdG_28022020_07_Bison15_P 3,94E+02 5,17E+03 1,15E+03 5,62E+02 2,13E+04 9,01E+03 5,64E+05 3,30E+03 7,52E+02 8,80E+02 3,32E+03 8,59E+04 8,60E+02 n.d. 2,31E+03 1,24E+03 1,35E+03 6,07E+02 2,36E+03 1,28E+04 1,44E+04 1,23E+04 2,33E+05 

AC_FdG_29022020_01_Bison3_P 5,69E+02 6,38E+03 2,38E+02 5,27E+02 2,11E+04 1,78E+04 1,04E+06 2,02E+03 2,87E+02 n.d. 4,15E+03 5,22E+04 1,13E+03 n.d. 1,60E+03 1,39E+03 2,01E+03 2,68E+03 1,26E+03 1,51E+04 1,70E+04 1,22E+04 2,08E+05 

AC_FdG_29022020_04_Bison3_P 7,24E+02 7,09E+03 4,13E+02 5,88E+02 2,19E+04 1,21E+04 1,14E+06 2,55E+03 7,12E+02 n.d. 8,59E+03 6,78E+04 1,06E+03 n.d. 1,78E+03 n.d. 2,13E+03 n.d. n.d. 1,66E+04 1,90E+04 1,43E+04 2,34E+05 

AC_FdG_29022020_09_Bison2_P 6,37E+02 7,83E+03 7,50E+02 4,79E+02 2,15E+04 1,23E+04 1,11E+06 3,28E+03 7,98E+02 8,10E+02 1,63E+04 9,63E+04 8,50E+02 n.d. 3,61E+03 1,49E+03 1,98E+03 n.d. 5,10E+03 1,66E+04 1,59E+04 1,38E+04 2,11E+05 

AC_FdG_29022020_11_Bison15_P 4,43E+02 2,28E+03 2,21E+03 5,93E+02 2,12E+04 7,10E+03 8,33E+05 2,48E+03 n.d. 7,34E+02 3,68E+03 4,15E+04 7,82E+02 n.d. 1,40E+03 1,25E+03 7,58E+02 1,46E+03 8,42E+02 1,29E+04 1,75E+04 1,41E+04 2,09E+05 

AC_FdG_29022020_13_Cerf14_P 4,28E+02 4,10E+03 7,83E+02 3,47E+02 2,44E+04 9,15E+03 1,04E+06 2,23E+03 1,94E+02 4,42E+02 4,64E+03 4,80E+04 8,61E+02 6,95E+02 2,30E+03 n.d. 1,84E+03 n.d. n.d. 1,35E+04 1,63E+04 n.d. n.d. 

AC_FdG_29022020_15_Cerf14_P 6,03E+02 6,04E+03 2,26E+02 4,71E+02 2,29E+04 1,47E+04 1,16E+06 3,60E+03 9,38E+01 7,38E+02 4,84E+03 5,38E+04 7,76E+02 5,49E+02 2,19E+03 1,45E+03 1,63E+03 n.d. 1,23E+03 1,59E+04 1,79E+04 n.d. n.d. 

AC_FdG_B09_15_022021_15 4,49E+02 6,12E+03 5,79E+01 7,49E+02 2,13E+04 1,09E+04 8,71E+05 1,53E+03 1,58E+03 4,46E+02 2,30E+03 3,79E+04 1,02E+03 n.d. n.d. n.d. 1,76E+03 n.d. 1,41E+03 1,32E+04 1,44E+04 n.d. n.d. 



AC_FdG_B46_P_022021_17 4,82E+02 7,89E+03 1,93E+02 3,68E+02 2,33E+04 1,04E+04 1,10E+06 1,90E+03 7,55E+02 3,92E+02 6,10E+03 3,58E+04 1,53E+03 n.d. n.d. n.d. 2,31E+03 n.d. 1,58E+03 1,51E+04 1,48E+04 n.d. n.d. 

AC_FdG_C12_P_022021_22 3,30E+02 8,86E+03 2,88E+02 5,04E+02 2,00E+04 8,85E+03 6,01E+05 2,93E+03 5,21E+02 8,40E+02 4,65E+03 7,18E+04 1,32E+03 9,23E+02 2,36E+03 n.d. 1,87E+03 n.d. 1,29E+03 1,38E+04 1,52E+04 n.d. n.d. 

AC_FdG_B14_P_022021_27 4,51E+02 4,34E+03 3,25E+02 5,12E+02 1,98E+04 9,44E+03 6,26E+05 4,87E+03 5,33E+02 6,68E+02 1,82E+04 9,56E+04 9,58E+02 6,63E+02 1,86E+03 1,40E+03 1,64E+03 n.d. 1,38E+03 1,28E+04 1,49E+04 n.d. n.d. 

AC_FdG_B01_C_022021_35 4,93E+02 7,32E+03 4,55E+01 3,35E+02 2,31E+04 9,56E+03 1,05E+06 2,77E+03 n.d. 6,25E+02 4,64E+03 5,98E+04 2,19E+03 6,34E+02 2,51E+03 1,27E+03 1,68E+03 n.d. 6,33E+03 1,42E+04 1,35E+04 n.d. n.d. 

Laboratory analysis Al Si P S Ar K Ca Ti V Cr Mn Fe Ni Cu Zn Rb Sr Y Zr Rh Rh Ba Pb 

GP_02032021_00_Romanechite33971 4,94E+02 1,46E+03 1,96E+02 1,63E+04 1,75E+04 4,22E+03 3,76E+04 9,77E+03 1,47E+04 n.d. 1,81E+06 2,99E+04 1,73E+03 1,25E+03 4,22E+03 n.d. 3,99E+04 6,43E+02 1,14E+03 1,26E+04 1,32E+04 n.d. n.d. 

GP_09032021_00_Romanechite33971_
1 

6,14E+02 1,26E+03 7,35E+01 4,01E+02 1,83E+04 6,94E+03 1,64E+04 2,40E+01 1,98E+04 n.d. 2,43E+06 3,89E+04 2,12E+03 1,38E+03 4,45E+03 n.d. 5,32E+04 n.d. 1,01E+03 3,04E+03 1,49E+04 n.d. n.d. 

GP_09032021_00_Romanechite33971_
2 

6,45E+02 8,11E+02 1,08E+02 2,33E+02 1,88E+04 5,62E+03 1,52E+04 7,38E+00 1,75E+04 n.d. 2,24E+06 2,91E+04 2,09E+03 1,30E+03 4,27E+03 n.d. 4,35E+04 n.d. 9,89E+02 1,30E+04 1,49E+04 n.d. n.d. 

GP_02032021_01_Hollandite11 7,87E+02 8,90E+02 2,22E+02 1,05E+04 1,70E+04 2,83E+03 2,96E+04 2,95E+02 4,80E+03 n.d. 4,44E+06 4,81E+04 3,27E+03 2,79E+03 7,32E+03 n.d. 1,31E+04 8,59E+02 6,68E+02 1,12E+04 1,32E+04 3,40E+04 n.d. 

GP_02032021_02_Psilomelane46 6,08E+02 2,70E+03 1,44E+02 1,72E+02 1,64E+04 1,63E+04 9,36E+03 7,70E+03 6,25E+03 n.d. 2,31E+06 1,58E+05 3,38E+03 2,81E+03 2,65E+04 n.d. n.d. 6,21E+04 n.d. 8,58E+02 1,45E+04 1,33E+04 2,91E+05 

Ep_02032021_05_Psilo46_couche2 6,04E+02 2,96E+03 2,21E+02 2,35E+02 1,68E+04 1,67E+04 2,22E+04 7,37E+03 4,76E+03 n.d. 2,28E+06 1,51E+05 2,89E+03 2,38E+03 2,33E+04 n.d. n.d. 3,55E+04 n.d. 4,04E+02 1,35E+04 1,51E+04 2,93E+05 

Ep_02032021_06_Psilo46_couche3 5,64E+02 3,44E+03 4,40E+02 2,64E+02 1,98E+04 1,58E+04 5,82E+05 5,70E+03 1,38E+03 n.d. 1,09E+06 8,82E+04 1,51E+03 1,46E+03 1,11E+04 n.d. n.d. 1,21E+04 n.d. 1,04E+03 1,38E+04 1,45E+04 1,39E+05 

Ep_02032021_04_Psilo46_couche1 5,84E+02 4,26E+03 7,61E+02 3,56E+02 2,30E+04 1,58E+04 1,24E+06 3,11E+03 1,43E+02 6,03E+02 3,27E+05 4,40E+04 6,46E+02 1,30E+03 3,79E+03 n.d. n.d. 4,45E+03 n.d. 1,09E+03 1,45E+04 1,71E+04 4,01E+04 

Ep_02032021_07_Psilo46_couche4 5,68E+02 4,37E+03 9,02E+02 2,07E+02 2,57E+04 1,36E+04 1,36E+06 2,39E+03 2,60E+02 5,57E+02 1,27E+05 3,09E+04 2,72E+02 9,44E+02 2,42E+03 n.d. n.d. 2,91E+03 n.d. 8,93E+02 1,37E+04 1,55E+04 1,48E+04 

GP_02032021_01_Hollandite11 7,87E+02 8,90E+02 2,22E+02 1,05E+04 1,70E+04 2,83E+03 2,96E+04 2,95E+02 4,80E+03 n.d. 4,44E+06 4,81E+04 3,27E+03 2,79E+03 7,32E+03 n.d. 1,31E+04 8,59E+02 6,68E+02 1,12E+04 1,32E+04 n.d. n.d. 

GP_09032021_02_Hollandite11_1 7,37E+02 9,13E+02 3,61E+02 1,07E+04 1,69E+04 2,25E+03 2,60E+04 1,20E+03 3,67E+03 n.d. 4,09E+06 8,31E+04 2,87E+03 2,83E+03 6,60E+03 n.d. 1,02E+04 n.d. 6,70E+02 1,03E+04 1,45E+04 n.d. n.d. 

GP_09032021_03_Hollandite11_2 8,71E+02 7,58E+02 3,20E+02 6,57E+03 1,79E+04 1,48E+03 1,82E+04 5,32E+02 5,48E+03 n.d. 4,41E+06 6,10E+04 1,35E+03 2,50E+03 7,80E+03 n.d. 4,06E+03 n.d. 4,96E+02 1,07E+04 1,66E+04 n.d. n.d. 

Ep_09032021_08_Hollan11_couche2 3,80E-02 4,86E+02 3,62E+03 8,84E+02 4,45E+02 2,72E+04 1,18E+04 1,37E+06 8,27E+02 4,09E+02 6,47E+02 1,64E+05 1,97E+04 2,12E+02 1,71E+02 n.d. n.d. 3,14E+03 n.d. 1,14E+03 1,38E+04 n.d. n.d. 

Ep_09032021_07_Hollan11_couche1 5,29E+02 5,19E+03 7,03E+02 5,49E+02 2,36E+04 9,90E+03 1,26E+06 9,97E+02 6,75E+02 n.d. 3,57E+05 2,46E+04 9,03E+02 8,13E+02 3,11E+03 1,18E+03 3,69E+03 n.d. 1,08E+03 1,45E+04 1,48E+04 8,15E+03 n.d. 

Ep_09032021_10_Hollan11_couche4 6,20E+02 2,52E+03 6,66E+02 6,45E+02 2,38E+04 8,75E+03 9,77E+05 1,08E+03 1,28E+03 n.d. 1,07E+06 3,78E+04 1,01E+03 5,49E+02 2,56E+03 n.d. 4,45E+03 n.d. 9,46E+02 1,38E+04 1,34E+04 1,51E+04 n.d. 

Ep_09032021_09_Hollan11_couche3 7,70E+02 1,01E+03 2,21E+01 7,48E+02 1,64E+04 3,70E+03 1,06E+05 4,49E+02 4,61E+03 n.d. 3,88E+06 1,00E+05 3,24E+03 2,74E+03 6,68E+03 n.d. 7,79E+03 n.d. 9,62E+02 1,37E+04 1,19E+04 3,21E+04 n.d. 

EP_30032021_00_Roma33971_c1 4,37E+02 4,33E+03 3,39E+02 2,67E+02 1,97E+04 7,19E+03 4,77E+05 1,66E+03 8,66E+03 n.d. 1,21E+06 3,24E+04 1,31E+03 9,39E+02 2,57E+03 n.d. 1,48E+04 n.d. 1,22E+03 1,42E+04 1,31E+04 2,12E+05 n.d. 

EP_30032021_01_Roma33971_c2 4,57E+02 1,39E+03 2,77E+01 3,37E+02 1,75E+04 5,04E+03 9,82E+04 3,61E+03 1,66E+04 n.d. 2,10E+06 5,61E+04 1,65E+03 9,99E+02 3,41E+03 n.d. 3,36E+04 n.d. 5,07E+02 1,43E+04 1,29E+04 3,87E+05 n.d. 

EP_30032021_02_Roma33971_c3 5,44E+02 4,15E+03 7,40E+02 3,45E+02 2,26E+04 1,05E+04 1,05E+06 2,13E+03 1,89E+03 n.d. 4,51E+05 2,62E+04 8,49E+02 5,72E+02 1,60E+03 n.d. 4,95E+03 n.d. 1,26E+03 1,45E+04 1,44E+04 7,31E+04 n.d. 

EP_30032021_03_Roma33971_c4 4,73E+02 3,70E+03 6,29E+02 3,49E+02 2,19E+04 7,48E+03 9,41E+05 4,08E+03 3,35E+03 n.d. 6,61E+05 2,44E+04 5,50E+02 8,15E+02 1,65E+03 n.d. 6,27E+03 n.d. 6,83E+02 1,37E+04 1,43E+04 1,07E+05 n.d. 

EP_30032021_04_Roma33971_c5 4,75E+02 3,01E+03 6,69E+02 4,26E+02 1,54E+04 7,49E+03 1,27E+06 1,48E+03 2,20E+03 n.d. 3,28E+05 2,15E+04 1,36E+02 1,27E+03 1,01E+03 n.d. 4,40E+03 n.d. 1,04E+03 1,44E+04 6,49E+04 5,18E+04 n.d. 

EP_30032021_10_MelangePH_c0 5,80E+02 1,18E+04 5,25E+02 2,30E+02 2,31E+04 1,32E+04 1,40E+06 8,75E+02 4,34E+02 1,32E+03 1,60E+03 1,64E+04 7,18E+02 3,87E+02 2,11E+03 n.d. 2,30E+03 n.d. 1,03E+03 1,49E+04 1,75E+04 n.d. n.d. 

EP_30032021_11_MelangePH_c1 6,70E+02 1,99E+03 1,94E+02 5,14E+02 1,64E+04 1,25E+04 1,64E+04 3,07E+03 5,46E+03 n.d. 3,39E+06 1,32E+05 3,62E+03 3,03E+03 1,91E+04 n.d. 2,96E+04 n.d. 1,46E+02 1,44E+04 1,50E+04 2,32E+05 2,69E+03 

EP_30032021_12_MelangePH_c2 5,42E+02 5,04E+03 2,62E+02 2,51E+02 1,88E+04 1,32E+04 5,03E+05 3,68E+03 2,00E+03 n.d. 1,74E+06 7,74E+04 2,15E+03 1,43E+03 9,98E+03 n.d. 1,30E+04 n.d. 9,94E+02 1,38E+04 1,50E+04 1,28E+05 2,29E+03 

EP_30032021_13_MelangePH_c3 5,21E+02 2,00E+04 4,59E+02 2,47E+02 2,04E+04 1,15E+04 6,48E+05 3,29E+03 9,05E+02 n.d. 7,20E+05 4,32E+04 1,79E+03 8,99E+02 6,16E+03 n.d. 6,93E+03 n.d. 9,31E+02 1,50E+04 1,24E+04 4,92E+04 2,22E+03 

EP_30032021_14_MelangePH_c4 5,89E+02 7,16E+03 7,71E+02 6,91E+01 1,84E+04 1,06E+04 1,22E+06 1,80E+03 4,36E+02 n.d. 4,85E+05 3,52E+04 7,90E+02 1,08E+03 3,88E+03 n.d. 5,32E+03 n.d. 1,28E+03 1,45E+04 4,14E+04 3,33E+04 3,08E+03 

GP_01062021_00_Psilo46_2 5,30E+02 2,27E+03 1,27E+02 2,33E+02 1,60E+04 1,22E+04 7,27E+03 6,38E+03 5,09E+03 n.d. 1,85E+06 1,24E+05 2,31E+03 1,99E+03 1,93E+04 n.d. 4,62E+04 n.d. 9,35E+02 1,17E+04 1,23E+04 2,33E+05 n.d. 

GP_01062021_01_Psilo46_2 4,78E+02 2,03E+03 5,17E+01 1,73E+02 1,60E+04 1,09E+04 6,43E+03 4,74E+03 4,42E+03 n.d. 1,65E+06 1,11E+05 2,07E+03 1,62E+03 1,72E+04 n.d. 4,05E+04 n.d. 9,21E+02 1,05E+04 1,22E+04 2,08E+05 n.d. 

GP_01062021_06_Mixture 5,91E+02 1,79E+03 1,17E+02 4,60E+02 1,58E+04 1,26E+04 1,38E+04 3,68E+03 6,69E+03 n.d. 3,23E+06 1,83E+05 3,93E+03 2,74E+03 2,17E+04 n.d. 4,82E+04 n.d. 9,11E+02 1,53E+04 1,43E+04 2,34E+05 n.d. 

GP_01062021_07_Mixture 6,16E+02 1,73E+03 1,60E+02 6,35E+02 1,72E+04 1,09E+04 1,26E+04 1,39E+00 5,76E+03 n.d. 2,83E+06 1,62E+05 2,90E+03 2,40E+03 1,74E+04 n.d. 3,73E+04 n.d. 9,87E+02 1,13E+04 1,38E+04 2,11E+05 n.d. 

GP_01062021_08_Mixture 5,38E+02 1,82E+03 7,34E+01 6,72E+02 1,69E+04 1,14E+04 2,22E+04 2,78E+03 5,48E+03 n.d. 2,75E+06 1,67E+05 2,79E+03 2,69E+03 1,80E+04 n.d. 3,84E+04 n.d. 1,00E+03 1,17E+04 1,41E+04 2,09E+05 n.d. 

 


