Marine subsurface life ‑ a world apart?
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Deep subseafloor sediments and the basaltic ocean crust harbor a global microbial ecosystem that persists under extreme energy and substrate limitation. The bacteria and archaea of this deep microbial ecosystem constitute a vast evolutionary and ecological experiment that comes closest to a second, unseen planetary biosphere on Earth. Coupling and uncoupling of this subsurface system to the photosynthetically driven surface world is an important topic of current research. Three aspects have to be considered: 

1) To what extent are subsurface bacteria and archaea phylogenetically and genomically distinct from surface counterparts; as a corollary, did some ancient archaeal and bacterial lineages originate and diversify in the subsurface?

2) Do subsurface microbiota persist independently of energy and carbon sources on the planetary surface? In other words, is photosynthetic energy and carbon input a necessity or merely an option for subsurface life? As a corollary, whwhich autonomous subsurface energy and carbon sources are known and/or plausible?

3) Is life detection in Earth’s deep subsurface governed by the limitations of our analytical tools? In our experience, subsurface investigations constitute a proving ground to assemble complex, layered evidence for biosignatures on Earth and beyond. 

The exploration of deep subsurface life will invigorate reasonable hopes of finding life on planets with inhospitable or unstable surface environments. By following the energy (and the water), the search for life in our universe must focus on subsurface habitats.

