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Background: Developing methods for detection of organic Objectives:

molecules on ocean worlds Is of strategic importance to JPL and . Tgg; organic synthesis from simple precursors under Ceres relevant
NASA. Organics have already been detected on the surface of conditions.

Ceres and in the plumes of Enceladus. However, organic Identify the organic reaction pathways and products produced in
detection — even detection of organics that are commonly found in green rust experiments.

Earth biology — does not necessarily mean life, because there are . |qentify the organic reaction pathways and products produced in clay
many processes that produce organics abiotically in geological experiments.

systems. In order to understand whether future organic detections . Tgst the effect of sulfide and iron sulfide on organic reactions in a
on the ocean worlds are convincingly suggestive of an extant Ceres context.

biosphere, we must be able to distinguish biotic from abiotic . compile a library of expected abiotic product distributions produced
organic signatures. Through the work proposed here, we will on ocean worlds as a function of geological parameters for green
experimentally investigate abiotic chemical pathways in ocean rust, clay, and sulfide minerals.

world analog systems and determine which distributions of . conduct tests of methods for extracting organics from minerals.

organics or biomarkers are reliable indicators (and which are not) . pgliver the organic samples produced in these experiments to Task 3.
to support habitability and life-detection efforts on these bodies.
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complex organic signatures Abictic che Chermistry Figs B and D, which would be more
that can be hard to distinguish challenging.
from biotic signatures (Fig 2).
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Figure 3: Experiments testing oxidation state of iron minerals in the presence of a %
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Significance/Benefits to JPL and NASA: On ocean worlds such as Enceladus, underwater hydrothermal water-rock
(serpentinization) reactions have been proposed as a process that could have driven the emergence of life on Earth, and
this might have also occurred on ocean worlds and given rise to a biosphere that we could try to detect with missions. But
It IS also possible that organic-mineral (“prebiotic”) chemistry on Ceres and/or Enceladus occurred, but did not actually
lead to life; and that when exploring these worlds we will detect only remnants of “prebiotic systems”. This work helped to
expand our knowledge of abiotic complex organic chemistry that might be found on ocean worlds, and considerations for
distinguishing between abiotic, prebiotic, and biotic on future ocean world missions.
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