A NORTH POLAR CAP TUMBLEWEED ARRAY DEPLOYMENT
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The North Polar Cap of Mars is a dome-shaped accumulation of recently deposited ice-rich material containing varying amounts of dust.  The polar cap layers include in the basal domain, two Amazonian-age units (Byrne and Murphy 2002), possibly one which is a lag deposit of past polar caps and one which could be the remnant of an ancient ocean. The cap is characterized morphologically by well-defined darkened strata (Lasker et al, 2002), sharp scarps (Fisher, 2000) and re-entrant troughs spiraling away from the pole; and one quite large trough-like feature, Chasma Boreale whose origins have been the subject of analysis (see e.g., Fishbaugh and Head, 2003).  The crucial finding about Chasma Boreale is the evidence that it was formed or modified by significant flooding events having their origin in the basal strata of the cap, although the actual source of the water cannot be established. 

Thus there is strong evidence of liquid water originating in a part of the ice cap that would be old, cold, protected from Mars atmosphere and radiation, and possessing significant levels of mineralogic nutrients and possibly remnant seafloor deposits.  This site is biologically interesting and has a story to tell with regard to the history of water on mars. 

A significant science question concerning the basic nature of the North Polar Cap can be addressed through a surface survey using a fleet of wind-blown robotic vehicles, specifically:

Do the basal units of the Mars North Polar cap constitute a chemotrophic habitat in the present time?

This question can be answered through the deployment of a fleet of wind-driven robotic explorers deployed from the north polar plateau region such that the vehicles travel down different slopes and at least two vehicles roll into Chasma Boreale. 

The vehicles would deploy UV spectrafluorometer/Raman spectrometer that excite the material and record the emission, from surface elements that the rover is driving over, through fiber optic systems in the vehicle contact area.  These optical data sets would identify minerals formed in aqueous environments.  In addition the vehicles would each carry 2 cameras in their axles with external mirrors so that the surface is imaged at 0.01 mm resolution from one camera and 1 mm resolution with the other, allowing fine-scale Sedimentology as well as larger scale context.
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