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To constrain the possibilities for where life might
exist within icy ocean worlds with rocky inner cores,
analog environments within Earth’s oceanic crust
provide a rich training ground for understanding the
spectrum of fluid-rock-microbe interactions, energy
sources for chemosynthesis, and potential biosigna-
tures of life. The past decade has witnessed a remark-
able renaissance of documenting life in the crustal
subseafloor, with several dedicated scientific ocean
drilling expeditions, in sifu observatory installations,
exploration missions, and sampling of the effluent of
hydrothermal circulation. New habitat types have
been documented, including hydrogen-rich mafic en-
vironments and areas with cool but rapid hydrother-
mal circulation, which are expanding our concepts of
the range of environments to consider on other plan-
ets. Coupled with state-of-the-art advances in analyti-
cal capabilities, this new body of work is changing the
landscape of thinking about the energetic require-
ments of life and how to interpret chemical disequilib-
ria, the abundance of life in oceanic crust, the mecha-
nisms that microbial life uses to harness energy and
carbon in these systems, and the diversity of life that
thrives or survives in the rocky subsurface. This key-
note will summarize the latest discoveries about life
in Earth’s oceanic crust, highlight new questions
spurred by recent research, and speculate on signa-
tures to look for on icy ocean worlds.



