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Evolution of the Martian Geological Environment and Exploration
of Habitability of Mars
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Abstract: Search for life on Mars requires an understanding of the evolution history of Mars geological environment and its

impact on the formation and preservation of life. In this paper, the latest research achievements in the history of Mars geological

evolution were summarized, the history and progress of life exploration on Mars were reviewed, and shows that there was once a large

amount of liquid water activity on the surface of Mars, groundwater and hot spring activities are also present. There are a variety of hydro-

genic landforms and minerals, with the necessary elements to form life. The search for traces of life on Mars should focus on areas of

long-term water activity, including ancient oceans, lakes, deltas, groundwater and hydrothermal activity regions, as well as cave

interiors that could provide habitable environments. The present Martian environment is very harsh for the formation and preserva-

tion of life . The surface of Mars is subjected to intense radiation and the future exploration of life on Mars should pay attention to the

deep sedimentary strata and caves. The microbial population on Mars may be scarce; collecting samples from right sites and bringing

them to Earth and using the-state-of-art technology on Earth to search for possible traces of life on Mars is the best option.

Keywords: Mars; habitable environments; life signal; sample return

Highlights:

e This paper summarized the latest research results on the geological evolution of Mars and their astrobiological significance, and

reviewed the history of life exploration on Mars.

e This paper considers the accurate identification of Martian habitable environments and the analysis of Mars-returned samples as

the key directions to promote the detection of potential life traces on Mars.

e In the identification of habitable environments, we proposed that studies of the subsurface of Mars should be strengthened,

especially where liquid water activity used to be.
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