EPSC Abstracts

Vol. 12, EPSC2018-57, 2018

European Planetary Science Congress 2018
(© Author(s) 2018

EPSC

European Planetary Science Congress

Observing the Potential for a Diversity of Metabolic
Pathways in the Ocean of Enceladus

J. Hunter Waite (1), Christine Ray (2,1), Chris Glein (1), Sascha Kempf (3), Frank Postberg (4,5) and Jonathan Lunine (6)

(1) Southwest Research Institute, San Antonio, USA (hwaite@swri.edu), (2) The University of Texas at San Antonio, San
Antonio, USA (christine.ray@swri.org), (3) Laboratory for Atmospheric and Space Physics, Boulder, USA
(sascha.kempf@colorado.edu), (4) Institut flir Geowissenschaften, Heidelberg, Germany (frank.postberg@geow.uni-
heidelberg.de), (5) Klaus-Tschira-Labor fir Kosmochemie, Heidelberg, Germany (frank.postberg@geow.uni-heidelberg.de),
(6) Department of Astronomy and Carl Sagan Institute, Ithaca, USA (jlunine@astro.cornell.edu)

Abstract

The Cassini lon Neutral Mass Spectrometer
(INMS) and the Cosmic Dust Analyzer
(CDA) revealed a salty ocean® environment
at Enceladus with a pH of ~9°% and an
abundance of molecular hydrogen® in the
ocean to support a methanogenic
metabolism. The measurements also
suggested that the ocean may be fed by
extant hydrothermal systems found at the
interior rocky interface with the ocean®.
These environmental attributes suggest that
the interior ocean of Enceladus is habitable.
However, methanogenesis is not the only
possible metabolism in this environment.
Oxidants produced on the ice surface layer
by electron bombardment can penetrate the
ice layer and produce additional oxidized
species that may well support alternative
metabolic pathways®. In this presentation we
review the observations provided by Cassini
INMS and CDA in terms of metabolic
pathways at Enceladus, and we explore
measurements that might be provided by a
future mission to Enceladus that would
revolutionize our knowledge of potential
metabolic pathways in the interior ocean of
Enceladus.
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