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Understanding the geochemical cycles occuring at the
rock-water interface on Enceladus is crucial in establishing
the potential habitability of the sub-surface environment. The
work to be presented focuses on the early ocean’s interaction
with the silicate interior, with future work exploring the
modern-day sub-surface environment on Enceladus.

In preliminary studies we have used thermochemical
modelling (CHIM-XPT) [1] to determine the chemical
composition of the sub-surface ocean. The modelling focuses
on the interaction of an ‘initial’ ocean chemistry with a
defined silicate interior [2] to generate a modern ocean
composition. We have defined the chemistry for the silicate
interior based upon the chemical composition of a CI
carbonaceous chondrite [3].

In the preliminary modelling we have used two different
‘initial” compositions for the sub-surface ocean that represent
different theories on its origin. The first uses a dilute sodium
chloride solution, based upon the assumption that the sub-
surface ocean originated as almost pure water [4]. The second
is based upon the assumption that the water originated from
melted cometary ice [5], with a cometary composition based
upon data collected from 67P [6]. We have explored the full
temperature and pressure ranges anticipated at the rock-water
interface. We will present the results from this preliminary
modelling, the output of which will generate a modern-day
ocean composition. This will be used in subsequent
modelling and simulation experiments.

We then plan to model the modern-day sub-surface
environment to understand the full range of chemical cycles
occurring at the rock-water interface. We will use the sub-
surface ocean composition determined by the preliminary
modelling and the chemistry for the silicate interior that has
already been defined. This work will have a specific focus on
carbon cycling occurring within the sub-surface environment,
gaining a better understanding about the potential habitability
of this environment.
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