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Introduction: Even though enstatite chondrites (E chondrite) 

could have played a key role as primitive material to form the 
Earth, we still don’t know how these meteorites have evolved 
during geological ages of earth history, particularly in the 
presence of microorganisms. The aim of this study is to 
investigate the mineralogical and chemical processes which take 
place during the bioweathering of an E chondrite by bacteria. We 
first focus on Fe and S because: (i) these two elements are major 
constituents of E chondrites, (ii) they played a significant role in 
the appearance of life. Synthetic E chondrites were used in this 
study since it represents starting materials of simplified and well-
defined composition and mineralogy. Synthesis conditions of 0.8 
GPa and 1473 K (4 to 7 days in a piston-cylinder apparatus) were 
suitable to achieve well-equilibrated E chondrite analogs. A 
simplified CI chondritic glass mixed with FeS and metallic Si 
was used as starting material. These analogs contain the major 
phases of E chondrites: enstatite, Si-rich kamacite and troilite but 
also quartz and monosulfides such as oldhamite or niningerite. 
Pure culture of an iron oxidizing bacterium (Acidithiobacillus 
ferrooxidans DSM 14882- DSMZ Germany) was used for the 
bioweathering experiments (42 to 48 days of weathering). Their 
culture medium is Fe and S-deficient in order to force the 
bacteria to use these elements as available in the starting material. 

Piston cylinder samples as well as the starting composition of 
PC experiments are characterized before and after bioweathering 
using scanning electron microscopy (SEM), transmission electron 
microscopy (TEM), electron microprobe analysis (EMPA), 
Raman spectroscopy and X-Ray diffraction. Composition in 
major and trace elements are analyzed by inductively coupled 
plasma optical emission spectrometry (ICP-OES) in leachates 
recovered from different bioweathering experiments.  

Results and discussion: Bacterial activity was detected in 
each medium seeded with A. ferrooxidans. By using SEM and 
TEM, a P and S–rich biofilm was also observed. Composition of 
leachates show that the presence of the bacteria modify the 
chemical composition of the medium: the composition of 
leachates differs in biotic middle in comparison with abiotic 
growth medium. ICP-OES data show that, in the leachates, the 
concentration of Si is lower in the biotic experiments than in the 
abiotic ones. These ICP analyses together with EDX data show 
that A. ferrooxidans restricts the alteration of some Si-rich phases 
such as Fe-Si alloys or some silicates. Apparently, the bacterial 
activity restricts the mobilization of the silicate phases in the 
solution. After weathering, monosulfides were no longer present 
in the sample showing their dissolution in the aqueous medium. 
.In the abiotic and biotic experiments, we observe tiny globules 
of iron phosphate. In the abiotic experiment, these globules are 
smaller, more porous and contain sulfates. These iron phosphates 
are believed to precipitate by reaction between iron from the 
sample and phosphorus from the growth medium 
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