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Ridge and trough terrain, characterized by kilometer-scale sub-parallel ridges and troughs, is found in a variety of
settings on the icy satellites of the solar system. Examples include Ganymede’s grooved terrain [1], Europa’s bands
[2,3], Miranda’s coronae [4,5], and swaths of ridges and troughs in the northern plains of Enceladus [6]. The fault
spacing implies a shallow brittle/ductile depth and thus, a high thermal gradient at the time of formation [e.g., 7]. I
will show that similar rheological parameters can give rise to the heat flows and deformation rates inferred for the
formation of many examples of ridge and trough terrain. These results suggest that convection in ice mantles with
weak surfaces can explain the formation of these terrains, just as convection in Earth’s mantle, beneath a weakened
crust, can drive surface deformation.
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