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Exobiological Protocol and Laboratory for the Human Exploration of Mars – Lessons from a Polar Impact Crater
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Fig. 1  The Flashline Mars Arctic Research Station (FMARS) was the first simulated Mars habitat to
be established in a Mars analog environment. Using the characteristics of a polar impact crater as
a biological and geological analog for science operations on the surface of Mars, it offers an
important benchmark for how future explorers might conduct science on the impact-influenced
surface of Mars.

Fig. 2  Preparation for an EVA. ESA astronaut Vladimir Pletser
prepares for an EVA to search for shocked rocks and deploy
cosmic radiation dosimeters.
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Fig. 3  The team reached their sampling sites on all-terrain vehicles (ATV’s). These four-wheeled
vehicles provide access to distant sampling sites and can be used as sample carriers.
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Fig. 4  Micro-organisms associated with the impact-shocked gneiss at the Haughton impact crater.
These types of microhabitats serve as analogs for the types of microhabitats explorers would
search for on Mars. 1a. A piece of unshocked gneiss, also seen under Scanning Electron Microscopy
(SEM) in (1b). Note that it contains few access points for microbial colonization. 1c shows a sample
of shocked gneiss containing a coherent band of cyanobacterial endolithic growth (arrow). The
organism inhabiting these rocks is the desiccation and radiation resistant cyanobacterium,
Chroococcidiopsis sp.1 d shows a typical field of view in shocked rocks under SEM illustrating the
presence of micro-factures and entry points for microbial colonization of the shocked micro-
habitats. 1e shows an SEM of a single Chroococcidiopsis cell occupying an impact-induced micro-
fracture. 1f shows a colony of cells inside their sheath under light microscopy. SEM images were
obtained back in the UK. The visible micrograph was obtained in the habitat after the EVA.
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Fig. 5  Rocks can be collected from the ground without bending down in cumbersome suits by
using a grappling tool.
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Fig. 6  Cosmic radiation dosimeters required Vladimir Pletser (left) and Charles Cockell (right) to
dig a hole in the ground. Here it was necessary to bend down. The dosimeters are being deployed
in the impact melt rocks. Bending down in this way may not be possible in real Mars suits. Thus,
this activity provided insights into how tools might be developed to allow for upright digging.

https://www.researchgate.net/publication/292220871_Ecology_and_taxonomy_of_the_terrestrial_algae_of_the_Vestfold_Hills?el=1_x_8&enrichId=rgreq-0b7bc360c3f305817493545ea3025c5b-XXX&enrichSource=Y292ZXJQYWdlOzI2MDI0OTA2MDtBUzo5OTAyMzA4NDA2NDc3M0AxNDAwNjIwMzUxMjg5
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Fig. 7  Microscopy was accomplished in the lower deck
laboratory (7a). In 7b the configuration of the laboratory on
the lower deck of the habitat is shown with the locations of
some instruments. The bold arrow indicates the direction of
the view in Figure 7a.
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