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The truly successful Mars Rover missions have 

provided spectacular insight into the sedimentology of 

Mars. Aquatic clastic deposits show ripple cross strati-

fication, and laminated bedding both of which indicate 

a depositional facies where we can expect living or 

fossil microbial mats. This contribution is a recom-

mendation to the Mars Rover research teams, how to 

search for microbenthos in the on Mars so common 

clastic sediments and sedimentary rocks. 

The identification of sedimentary structures and 

textures as of biological origin is a very difficile task 

that requires detailed observation and careful evalua-

tion. It is helpful to set up criteria of biogeneicity. Such 

criteria have been developed for microfossils and stro-

matolites – both exceptional candidates for extraterre-

strial life signatures. In my contribution, however, I 

present the catalogue of criteria we set up for the defi-

nition of ‘microbially induced sedimentary structures 

(MISS)’ in clastic deposits. 

MISS are sedimentary structures and textures that 

are formed by the interaction of benthic microorgan-

isms with the physical sediment dynamics of waves and 

currents in sandy aquatic environments. Microbial se-

diment-stabilization or baffling and trapping causes a 

multitude of ‘traces’ that can become preserved as 

‘trace fossils’. Those traces or trace fossils are termed 

MISS. In systematic studies, we explored those MISS 

in modern and ancient deposits on Earth, so we know 

of those life signatures in sand and sandstones. Those 

investigations of Earthly analogues provided the neces-

sary experience and information to recommend the 

search for life signatures in equivalent deposits on 

Mars. 

In order to identify any signature in a Martian clas-

tic deposits as biogenic, those following six criteria of 

biogenecity must be fulfilled: (i), MISS occur in silicic-

lastic sediments or sedimentary rocks. If in rocks, those 

deposits must be less than greenschist metamorphic 

phase; (ii) in stratigraphic sections, MISS occur during 

transgressive phases; (iii), MISS occur in a specific 

depositional facies that enhances the growth but also 

the preservation of microbenthos. The ripple marked 

and fine bedded clastic deposits on Mars constitute a 

fine example for this facies; (vi), the occurrence of 

MISS is controlled by the hydraulic pattern; (v), the 

geometries and dimensions of modern MISS corres-

pond to those of the fossil ones. That is Earthly analo-

gues of the MISS may serve as measure for possible 

life signatures on Mars; (vi), the MISS include at least 

one of nine microtextures (e.g., oriented grains; mat 

layer-bound fine grain sizes; textures of in situ pre-

served organic laminae; etc.). 
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