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As planetary exploration of Icy Moons and rocky planets is
becoming an increasing reality, Enceladus has become one of the
primary astrobiological targets [1]. The Cassini-Huygens
mission, through plume analysis [2], has provided insights into
Enceladus internal geological dynamics, revealing the presence
of subsurface water oceans, hydrothermal vent activity, and thus
habitability [3]. Due to the
technological challenges of space missions, terrestrial analogues

potential economical and

play a crucial role in enhancing our understanding of
extraterrestrial life, through the development of remote-sensing
techniques and data analysis methodologies. Specific geothermal
sites on Earth share similarities with hypothetical conditions
beneath icy moon surfaces, making them valuable natural
laboratories [4]. Located in Iceland, Strytan alkaline
hydrothermal vent is considered a unique analogue for Enceladus
vents due to the similar composition and expected origin process
[5]. This study aims to understand the physiological adaptations
of prokaryotic life inhabiting Strytan, through 16S rRNA
amplicon sequencing, metagenomics, and high resolution
geochemical analysis. Through experimental approaches, it is
also possible to characterize microbial communities and assess
extremophile resilience to Enceladus simulated conditions. We
argue a possible development in the context of habitability and
biosignature detection for future space missions to icy moons,
expanding our knowledge on the physicochemical limits of life.

References:

[1] Perera, L. j. & Cockell, C. s. Dispersion of Bacteria by
Low-Pressure Boiling: Life Detection in Enceladus’ Plume
Material. Astrobiology 23, 269-279 (2023).

[2] Spencer, J. R. et al. Cassini Encounters Enceladus:
Background and the Discovery of a South Polar Hot Spot.
Science 311, 1401-1405 (2006).

[3] Deamer, D. & Damer, B. Can Life Begin on Enceladus? A
Perspective from Hydrothermal Chemistry. Astrobiology 17,
834-839 (2017).

[4] Gutiérrez-Ariza, C. et al. Magnesium silicate chimneys at

the Strytan hydrothermal field, Iceland, as analogues for
prebiotic chemistry at alkaline submarine hydrothermal vents on
the early Earth. Progress in Earth and Planetary Science 11, 11
(2024).

[5] Rucker, H. R., Ely, T. D., LaRowe, D. E., Giovannelli, D.
& Price, R. E. Quantifying the Bioavailable Energy in an Ancient
Hydrothermal Vent on Mars and a Modern Earth-Based Analog.
Astrobiology 23, 431-445 (2023).


https://doi.org/10.46247/gold2024.21708
mailto:mattiaesposito253@gmail.com

	Local€Disk
	Abstract: Exploring Enceladus on Earth: the case of the Strytan shallow water hydrothermal system (2024 Goldschmidt Conference)


