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Although our understanding of water on Mars is growing, with the exception of the polar caps our knowledge of present-day water ice is largely limited to the upper meter of the regolith. Furthermore, our knowledge of the history of this shallow ice (how it got there and its potential for melting) is far weaker. Spacecraft observations from Mars Odyssey of abundant hydrogen and inferred shallow ground ice are well in line with theoretical predictions, showing that we understand much of the present-day stability of ground ice. In contrast, the concentration of this shallow ice (as inferred from Mars Odyssey, geomorphology, recent impacts, and direct probing by Phoenix) in places greatly exceeds the pore volume of normal soil. This “excess ice” is not supported by existing theories of martian ground ice, revealing that we do not understand where this ice came from, nor its history. The implications for the role of liquid water are profound, in that it contradicts our views of the modern hydrological cycle and poses a new perspective for the habitability of Mars. Current observations of excess ground ice and theories as to its origin will be reviewed.
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