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We consider possible hydrothermal processes taking place inside Enceladus. The tem-
peratures for the hydrothermal environment are calculated from the thermal evolution
model developed by Matsaat al. (2006). We are especially interested in the charac-
teristics and long-term evolution of the hydrosphere in which hydrothermal processes
involving water in its supercritical state are likely to take place. The ejecta in the erup-
tive plumes in Enceladus’ South Polar geyser field include a number of molecular
species9l 4 3%wt. H>O, 3.2 £ 0.6%wt. CO4, 4 & 1%wt. Ny, and1.6 ~ 0.4%wt.

CH, (Waite et al. 2006). The observed molecular nitrogen can be formed by the
high-temperature dissociation of ammoriady H; — 3H, + N». This decomposi-

tion is expected to occur at temperatures in the range of 550 to 700 K. Methane can
be produced in the same environment, at somewhat lower temperatures, via Fischer-
Tropfsch reactions, but can also come from other sources (e.g., accreted from the
Saturnian subnebula).

Such hydrothermal geochemistry has terrestrial analegg, (Broadlands, New
Zealand (Giggenbach 1980); Matsukawa, N-E Japan (Yoshida 1984)).

Also, from the amount ofV, observed, and assuming that its source is fully saturated
with nitrogen we can infer the characteristiesq, pressure and temperature) of the
reservoir in which the solution last equilibrated, with implications for the geyser’s
mechanism. For example, from the solubility saturation dataviom water, the ob-
served value corresponds to a temperature @86°C and a pressure ef 2 MPa. On
Enceladus this would occur at a depth~ef20 km. This would make Enceladus the
home for the first extraterrestrial bathymetric “spa”.
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