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Introduction: Recent confirmation of stratified
sulfate-rich rocks on Mars [1], [2], [3] indicates that
significant evaporite deposits may exist both exposed
at the surface and in the subsurface.  The presence of
evaporites suggests that evaporite karst development
similar to that observed on Earth may be present.

Karst Development: If the evaporite deposits
prove to be significantly thick, then deep intrastratal
karst may occur in the presence of deep-seated fluids.
Near-surface karst features could occur with shallow
fluid sources like those inferred from recent
indications of water [4], [5], [6]. Rising fluids would
preferentially dissolve subsurface voids that could
either form maze caves in highly fractured evaporites
or isolated chambers in poorly fractured evaporites
similar to those observed in the Western Ukraine and
Germany, respectively. Whether the evaporite
deposits are significantly thick or of limited
thickness, karst development may occur similarly to
caves observed on exposed karst in New Mexico and
Texas, USA, where sinking streams and through-
caves develop in the arid environment.  However,
this would require the presence of fluids at or near
the surface.

Impact Scenario: Because the Martian landscape
is covered by meteor craters, we hypothesize that
impacts could have provided both the initial fracture
structure and melted subsurface ices for karst
development.  Impact energy could melt and vaporize
frozen groundwater in the shallow subsurface
resulting in a type of catastrophic speleogenesis
unknown on Earth.  Therefore, evaporite deposits
near impact craters are likely the best sites for
possible evaporite karst development on Mars.  Such
features on Earth, while rare, are suspected in icy
terrains and could serve as model systems to explore
mechanisms of subsurface void formation.
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