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Fig. S1: EDS spectra of minerals and encrustations of filamentous kerite. All mineral 
identifications were made on the basis of the spectra and morphology, not verified by XRD. 
(a,b,c) Information to Fig. 3a; (d) to Fig. 3b; (e) to Fig. 3c; (f) to Fig. 3e; (g) to Fig. 3f; (h) to Fig. 
3h. 
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Fig. S2(a-f): EDS spectra 5,6, and 7 of flaky kerite in etch pits of beryl. The sample V-2008 was 
coated with C (in contrast to the other kerite samples, which were coated with Ir). 



 



 



 
Fig. S3: BSE image (a) and corresponding EDS analyses (b-f), labeled 5-2 to 5-6, of 
filamentous kerite with sheath-like structure. The peak count ratio for C/O decreases from 
the central (analysis 6) to the outer part (analyses 5 & 2). 
 



 
 
Fig. S4: BSE images of grain mounts in epoxy, showing fluorite, closely intergrown with kerite 
(OM), and zoned buddingtonite 
(a,b) Kerite 14 
(c,d) Kerite 15; inclusions with high contrast are Fe-oxide 
(e) Kerite 11; outer zones with high contrast are rich in K, poor in NH4. Inner, irregular white 
grain is relict, igneous K-feldspar. 
 



  
 
Fig. S5: BSE images of selected areas for element mapping (a, b, e, f); (c) is combined 
SEM/BSE after mapping. (a,b) are for element distribution maps in Fig. S5. 
 



 
 
Fig. S6: Element distribution of cross section of filament, sample kerite 0. 



 
 
Fig. S7: Element distribution of globular-flaky object of kerite (sample 11). Note clearly 
visible phosphatization. 



 
 
Fig. S8: Analytical TEM investigation, sample kerite 0; FIB foil #5047 
 
 
 
 





 
 
Fig. S9: Pyrolysis results of samples kerite 1 to 7, and OM sample 9. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table S1: Trace and major elements of black opal;  
samples BO31, 41 and 72 were used for U-Pb age determination 
 

 
 
Table S2: U-Th isotope data 

 
 
 
Table S3: Pb-isotope data black opal 

 


