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) We conducted in situ hydrogen isotope (D/H) analyses of Martian meteorites.
The hydrogen isotope analyses provide evidence for the existence of a distinct but ubiquitous water

reservoir (D/H = 2-3 times Earth’ s ocean water: SMOW). The origin of this reservoir appears to
predate the current Martian atmospheric water (D/H = ~5-6 x SMOW) and is unlikely to be a simple
mixture of atmospheric and primordial water retained in the Martian mantle (D/H ~SMOW). We conclude
that this intermediate-D/H reservoir (2-3 x SMOW) is likely a global surficial feature that has
remained relatively intact over geologic time. We propose that this reservoir represents either
hydrated crust or ground ice interbedded within sediments. Our results corroborate the hypothesis
that a buried cryosphere accounts for a large part of the initial water budget of Mars.
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1:

Interactive evolution of (a) hydrogen isotopic compositions of Martian water reservoirs and (b) the
sur-face/subsurface water inventory of Mars. Thick green bars show the volume of paleo-oceans; note
that the length of green bar does not indicate the longevity of paleo-ocean but the period of Noachian or
Hesperian. Two bars bracketed with open triangles indicate ranges of water volume calculated in Case-1
and Case-2. Details of this figure are described in Usui et al. 2017.
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2 : Constraints on the atmospheric pressure on Mars obtained from this study (red line) and other studies (black lines). Possible
range of the evolutionary track is suggested by a blue shaded area (Kurokawa et al. 2018).
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3 : Latitudinal mean annual temperature distributions for (a) 1 bar CO, 10% H, and (b) 1.85 bar CO, 5% H, atmospheres.
Average annual temperatures (black) and minimum (blue dashed) and maximum (red dashed) seasonal temperatures are also
shown. The baseline ocean of Di Achille and Hynek (2010) (light blue shaded region) was assumed in these calculations (Ramirez
et al. 2020).
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