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Introduction: Studies related to the origin of life on Earth 

are hampered by the fact that suitable rocks dating from the first 
billion years are lacking due to metamorphism and plate tecton-
ics. Thus the oldest traces of life occur in rocks formed ~3.5 bil-
lion years ago [1,2], a billion years after the formation of the 
Earth. As a consequence, the investigations now focus on Mars 
where the ancient terrains have not been destroyed by plate tec-
tonic activity.  

One means of studying hypothetical martian traces of life 
would be to analyze sedimentary meteorites. However, only 49 
meteorites of presumed martian origin have been so far been 
found and all have a basaltic composition. The aim of this study 
was to determine if sedimentary rocks and their embedded micro-
fossils could survive the shock of entry into the Earth’s atmos-
phere.  

Experiment: The STONE 6 experiment (September 2007, 
ESA) tested the survivability of samples fixed on the apex of the 
heat shield of a FOTON capsule during entry into the Earth’s 
atmosphere. One of these samples, from the 3.466 Ga-old Kitty’s 
Gap Chert, in the Pilbara region, NW Australia, was composed of 
silicified volcanic sand deposited in a littoral environment. This 
rock is considered to be a good analogue for lithified martian 
volcanic sediment and contains small colonies of fossilized pro-
karyote-like microorganisms [2]. 

Results: Of the original 2 cm sample thickness, 8 mm re-
mained after ablation upon entering the Earth’s atmosphere. Sev-
eral types of analyses were made to observe and study the sur-
vival of the microfossils and the modification of the rock compo-
sition. Optical observations show that a white fusion crust formed 
during entry. This contrasts with black crust of basaltic meteor-
ites and may explain why sedimentary stony meteorites have not 
been yet found (meteorite hunters look for black fusion crusts). 
Atomic Force Microscopy (AFM) and Scanning Electron Mi-
croscopy (SEM) were used to observe the sub-micrometric mi-
crofossils. Raman spectroscopy was also used to study the 
changes in the carbonaceous matter and minerals throughout the 
sample thickness, up to the fusion crust. Although the keroge-
nous material near the fusion crust is graphitized, we demonstrate 
that the microfossiliferous structures located deeper in the sample 
were well preserved. An analytic model is also proposed to esti-
mate the variation in temperature throughout the thickness of the 
sample. This model is consistent with the observed alteration of 
the minerals. We conclude that, if sedimentary Martian meteor-
ites were found on Earth, they could contain eventual traces of 
extraterrestrial life and maybe of the first living organisms. 
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