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Having a volume about 30 times that estimated for the south-pole residual cap, the CO2 deposit recently discovered by radar within the south-pole layered deposits (SPLD) has implications for recent martian climate. If this deposit was volatilized, the atmospheric CO2 would roughly double. The most straightforward implications are that the increased atmospheric pressure would (i) exceed the triple-point pressure at the surface in more locales, allowing liquid water to persist without boiling; and (ii) enable higher wind stresses, leading to increased frequency and intensity of dust storms. The situation is clearly more complicated than this, given the complex interplay between the dust, water, and CO2 cycles, and is a topic that will be discussed in other presentations at this workshop. Evidence from imaging and radar observations suggests that the size of the SPLD CO2 deposit has been decreasing, implying that the atmosphere in the past had contained less than the present ~6 mbar of CO2. The broader picture involves speculation that recent Mars operates with 10-12 mbar of CO2 that is divided dynamically between (mostly) polar and atmospheric reservoirs, with the ongoing exchange between the two reservoirs driven largely by obliquity variations. The lack of radar reflections within the CO2 volume implies that it was deposited with little accompanying dust. Climate models suggest that below a critical obliquity much of the atmosphere would “collapse” onto the polar caps, and perhaps the buried CO2 volume was deposited during one of these episodes. Periods of low obliquity are also times of diminished dust storm activity, due to both a collapsing atmosphere and a weakening of the general circulation. These effects provide an explanation for the lack of radar reflections within the CO2 deposit. Critical questions include: (i) How old is the deposit? (ii) Does the CO2 volume represent a single depositional event? (iii) What are the conditions under which the deposit has a loss rate consistent with its age or is at least quasi-stable? (iv) Are there other CO2 deposits sequestered in the SPLD? (v) Is there any evidence for CO2 deposits sequestered in the NPLD?
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