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Recent data permit refinement of relative Martian
chronology (Fig. 1, after [1]). An important observa-
tion for habitability made by [1,2] is that while it is
commonly assumed there was some period of time in
Mars history when all conditions favorable to habita-
bility “existed simultaneously (active magnetic field,
valley formation, erosion and transport, aqueous al-
teration, etc.)....a variety of observations constraining
the timing of these processes suggests that it may not
be the most probable scenario” [2]. Rather, the mag-
netic field likely had significantly weakened well be-
fore the Hellas impact, which defines the base of the
Noachian. Approximately 90% of the atmosphere of
Mars was lost early, indicated by isotopic signatures of
noble gases in Martian meteorites [e.g., 3]. In contrast,
under the standard model for stellar evolution, the lu-
minosity of the sun was greater later in history. The
record of early Martian fluvial process-
es is most obviously preserved 3.5 Ga.

The presence of a magnetic field

erally poor preservation potential for biomass” [1].
Rather, silica, carbonate, and other minerals that en-
tomb biochemistry over geologic time are favored for
the preservation of Earth life, circa 3.5 Ga. We have
little insight on mechanisms preserving earlier life,
though look to the Archean record and modern chemo-
lithotrophic biosphere for clues. The most crucial pro-
cesses in Mars planetary evolution were (1) magnetic
field evolution, (2) the rate and timing of atmospheric
loss, (3) the timing and effects of the late heavy bom-
bardment (if such a “spike” in fact occurred), and (4)
the climate of the surface during the bulk of aqueous
mineral formation. These all drive selection of a land-
ing site that permits interrogation of Mars’ earliest
epochs. References: [1] Ehlmann et al., 2011, Nature, 479 [2] Fassett &
Head, 2011, Icarus, 211, [3] Jakosky and Jones, 1997, Rev, Geophys., 35,
[4] Sunmons & Hallman, 2014, Treatise on Geochemistry 2nd Edition

Figure 1. Revised timeline of Mars history [1] including key processes in planetary
evolution and the age of rocks available for interrogation at each landing site.
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