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Supplementary information 1. Mineral characterization of bulk soils and fine fractions of 

the forest and crop soils 

 

 

 

  

Figure S1. X-ray diffractograms comparing the bulk and fine fractions of forest and crop andosols. Displayed on a 

logarithmic scale, the mineral phases identified in the diffractograms are labeled as: plagioclase (P), orthopyroxene (O), gibbsite 

(G), tridymite (T), quartz (Q), and titanomagnetite (Ti). The broad diffusion bands suggest the presence of poorly crystallized or 

amorphous phases. 
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Supplementary information 2. Chemical mapping of mineral-organic associations with 

transects from crystalline to amorphous phases, using TEM-EDX. 

 

 

Figure S2. Chemical mapping of organo-mineral associations with transects from crystalline to amorphous phases, using 

TEM-EDX. The figures display: (A, E, I) TEM images highlighting fine soil minerals and the surrounding amorphous phase; (B, 

F, J) carbon distribution within these images; and (C, G, K) mappings of Al, Si and Fe. Transects show the atomic proportion 

transition from mineral to amorphous phase in (D, H, L). Mappings A-H were analyzed on the crop andosol, while mappings I-L 

were analyzed from the forest andosol.  
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Supplementary information 3. TEM images and high-resolution TEM images of the fine 

fractions of the forest and crop andosols 

 

Figure S3.TEM and high-resolution TEM image analyses on the fine fractions of the forest andosol. Analyses 

were conducted in bright field from the micrometric to nanometric scale. 
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Figure S3. Continuation. 






















