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We examine the hydrothermal activity in extraterrestrial oceans on icy moon and TNOs, and evaluate the depth of hydrother-
mal system based on a model for cooling induced thermal cracking. Where fluid-rock interactions propagate slowly into a deep
brittle layer, thermal energy from serpentinization may be the primary cause of hydrothermal activity in small ocean planets.
We also show that the time-varying hydrostatic head of a tidally forced ice shell may drive hydrothermal fluid flow through the
seafloor, which can generate significant heat through viscous interaction with porous material. Considering all presently known
potential ocean planets (a number of icy satellites, Pluto and other Trans-Neptunian Objects) we find depths of circulation are
more than an order of magnitude greater than in Earth assuming identical material properties and cooling rates. In Europa, Ence-
ladus, Rhea, Titania, Oberon, and Triton, tidal flexing may drive hydrothermal circulation and, in Europa, may generate heat on
the same order as present-day radiogenic heating.


