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Deep sedimentary rocks are now considered to contain a significant part of the total bacterial population,
but are microbiologically unexplored. The drilling down to the base of the Triassic (1980 meters deep) in
the geological formations of the eastern Paris Basin performed by ANDRA (EST433) in 2008 provides us
a good opportunity to explore the deep biosphere.

We conditioned and sub-sampled on the coring site, in as aseptic conditions as possible, the nine cores:
two in the Callovo-Oxfordian clay, two in the Dogger, five in the Triassic compartments. In addition to
storage at atmospheric pressure, a portion of the five
Triassic samples was placed in a 190 bars pressurized
bars chamber to investigate the influence of the
conservation pressure factor on the found microflora.

In parallel, in order to evaluate a potential bacterial
contamination of the core by the drilling fluids, samples
of mud just before each sample drilling were taken and
analysed.

The microbial exploration we started can be divided in
two parts:

– A cultural approach in different culture media for
six metabolic groups to try to find microbial cells
still viable. This type of experiment is difficult
because of the small proportion of cultivable
species, especially in these extreme environmental
samples.

– A molecular approach by direct extraction of
genomic DNA from the geological samples to
explore a larger biodiversity. Here, the limits are
the difficulties to extract DNA from these low
biomass containing rocks.

The five Triassic samples were partly crushed in powder
and inoculated in the six culture media with four NaCl
concentrations, because this type of rock is known as
saline or hypersaline, and incubated at three tempera-
tures: 30˚C, 55˚C under agitation and 70˚C. First results
will be presented.

The direct extraction of DNA needs a complete method
optimisation to adapt existent procedures (using

Figure 1: CE-SSCP profiles issued from DNA
extracted from K2-20 sample by the kit (a)
and by the classical protocol (b).
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commercial kit and classical protocols) to these extreme samples. This work was already performed on a
Triassic sandstone rock sample (K2-20). The bacterial 16S rRNA gene diversity retrieved from the
different extracts was revealed by CE-SSCP (Capillary Electrophoresis – Single Strand Conformation
Polymorphism). Here, the diversity fingerprints showed complementarities (Figure 1) between the results
from the kit and from the classical protocol (adapted from Tsaï et al., 1991). 16S rRNA gene cloning and
sequencing on one DNA extract showed different identified species, in concordance with organisms
already found in aquifers, soils and subsurface environments. We can notice that 37% of them presented
only 91% sequence identity with Pseudomonas spp.; thus showing that unknown species were present
within this sample.

Very novatrice experiments on the 190 bars conserved samples will be performed under high pressure to

identify potential barophilic or barotolerant organisms.

This study is a part of the program TAPPS2000 (Present and past transfers in a sedimentary aquifer –
aquitard system: a 2000 meter deep drill-hole in the Mesozoic of the Paris Basin).
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