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Report: 
 

The first part of the experiment was made with the energy tuned at 7.5 keV at the Fe K-edge. 
 

Sample BV11 Map BV11-3mu -1.0 x 0.7 mm pixel 3µm. 

Sample BV11 Map BV11-1mu -0.2 x 0.2 mm pixel 1µm. 

The maps were generated across an Al-Si granule and its 

microbial mat coating. The maps revealed a variable 

CaCO3 content in the microbial mats and that most of the 

Fe is indeed concentrated in the granules and not in the 

calcite. 
 

 

 
 

 

Sample BV8 Map BV8HR -0.8 x 1.0 mm pixel 2µm. 

The map was generated across a discontinuity in the calcite crystal. It revealed the concentration of Fe, K and 

Si as discrete granules along the discontinuity. 
 

 



 

 

Sample BV11 Map B11-HR -0.35 x 0.35 mm pixel 2µm. 

The map was generated across a discontinuity in the calcite crystal. The map revealed a variable CaCO3 

content in the carbonate cement and that most of the Fe is indeed concentrated in the granules and not in the 

cement. 
 

 
 

 

 

Sample BV9 Map BV9-XXL 

-1.8 x 13.6 mm pixel 8µm. 

The map was generated across 

a discontinuity in the calcite 

crystal. The map revealed a 

variable CaCO3 

 
Fe-XAXES: Calibration done 

with pure standard Fe foil (K-

a edge 7112 keV). 

The XANES spectra in 

sample BV7 and BV9 

revealed a progressive shift 

from a Fe
(3+)

 in a 6-

coordinated sites (peak at 

7320), possibly hematite or 

goethite towards a Fe
(2+)

 (peak 

at 7270 eV)  possibly 

almandine.  

No Fe signal was detected in 

pure calcite parts of the 

samples, confirming that the 

Fe-rich areas are within the 

detrital particles and in the 

microbial mats. 

 

 



 

The second part of the experiment was made with the energy tuned at 2.55 keV at the S K-edge. 

 

Map BV11-002HR   - 0.45 x 0.45 mm pixel 2 µm                  Map BV7.5   - 0.5 x 0.7 mm pixel 2 µm  

 

 
 

 

 

BV8S  - 1.0 x 16.0 mm pixel 8 µm 

BV9-XXL   - 1.8 x 13.6 mm pixel 8 µm.  

From this samples 2 medium resolution (pixel 5 µm) maps  

were also made from the bottom and the top parts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S-XANES were made on samples BV7, BV8, BV9 and BV11. 

All samples display a strong peak at 2482.5 eV characteristic of 

oxidised sulfate phases (Ref. Ca(SO4) x 2H2O). Sample 

BV11S-7 show an evident pre-edge peak at 2473.4 related to 

organic compounds, possibly aminoacids (cysteine?). The pre-

edge peaks at ~2478 eV are instead due to fotoreduction as 

tested for few samples.  

 


