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MEXICAN MICROBIALITES AS POSSIBLE ANALOGS FOR ANCIENT
LIFE SEARCH IN MARS

E. I. Velasco-Aguiñaga1,2, P. Molina2, J. de la Rosa2, and R. Navarro González2†

In this work we expose the reasons why Mex-
ican microbialites from Alchichica, La Pre-
ciosa and Quechulac can be use in analo-
gous experiments to determinate biogenicity
in possible Martian organosedimentary struc-
tures.

Phosphorus (P) is an essential element for life
in every single level. On Earth, phosphorus geo-
chemistry is dominated by rock-water interaction
and acid-base chemistry (Falkowski et al., 2008),
thus the P bioavailability is limited by its solvation
degree on water. Even so, microbial communities
have been shown to sequester and store efficiently P
in the form of phosphorites (Krajewski et al. 2000).
The most prominent deposits occur during the Neo-
proterozoic (1,000-541 Ma) (Crosby & Bailey 2012).
Later stages showed a decline as the population of
carbonic microbialites grew, although theres still a
phosphorus enrichment within microbialites carbon-
ates (Valdespino-Castillo et al. 2014).

Besides, McKay (1997) proposed that Mars an-
cient environment, having higher liquid water abun-
dance, warm weather, and a thicker CO2−N2 atmo-
sphere, make possible the emergence and develop of
life. Additionally, recent studies indicate Mars phos-
phorus surface concentration is 5 to 10 times higher
than Earth and solvation on Mars water was greater
than on Earth (Adcock et al. 2013). For this reason,
phosphorus has been proposed as a biosignature on
Mars (Mojzsis & Arrhenius 1998).

In this work, we determinate the most important
features of Mexican lakes Alchichica, La Preciosa
and Quechulac (Sigala et al. 2017) and some possible
organosedimentary structures found by Opportunity
and Curiosity rovers (Rizzo 2020), to know if its pos-
sible the analogy between the Mars past conditions
and the lake and microbialite formation conditions.

We found some similarities, the first one is that
Gillespie Lake Member its believed to been formed
in semiarid environment like current conditions on

1Facultad de Qúımica, Universidad Nacional Autónoma de
México, Apartado Postal 70-275, 04510 Ciudad Universitaria,
CDMX, México (e.ivan.velasco.a@gmail.com).

2Instituto de Ciencias Nucleares, Universidad Nacional
Autónoma de México, Apartado Postal 70-275, 04510 Ciudad
Universitaria, CDMX, México.

these Mexican lakes. Secondly, the predominance of
high Mg/Ca rates on two of these lakes can resemble
to ancient Mars lakes and oceans. Thirdly, all these
lakes have a wide range of limnological conditions,
this means that even if the Mars past conditions
were a bit different, they can cover the uncertainty.
Finally, only on Alchichica microbialites were found
hydromagnesites, this fact is very important because
Mars ancient condition just allow the magnesites for-
mation (Niles et al. 2013) thus this is a good analog
in the search potential stromatolites on Mars.

In conclusion, microbialites in these Mexican
maars have a great relevance in the search of ancient
life on Mars because theres similarities as limnologi-
cal and environmental conditions, geochemical prop-
erties, and geomorphological features. Therefore, we
suggest performing analogous experiments on these
sites that allow standardization in order to determine
biogenicity of Martian structures.
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