
Geophysical Research Abstracts
Vol. 21, EGU2019-16034-1, 2019
EGU General Assembly 2019
© Author(s) 2019. CC Attribution 4.0 license.

Preservation of Organics in Martian Clays
Alberto Fairén (1,2), Eva Mateo (1), Cristina Robas (1), Victoria Muñoz-Iglesias (1), Daniel Carrizo (1), Maite
Fernández-Sampedro (1), Olga Prieto-Ballesteros (1), Luis Gago-Duport (3), Elisabeth Losa-Adams (3), Nina
Lanza (4), Patrick Gasda (4), Valerie Fox (5), Teresa Fornaro (6), Thomas Bristow (7), Janice Bishop (8), and
Carolina Gil-Lozano (1)
(1) Centro de Astrobiología (CSIC-INTA), Spain (agfairen@cab.inta-csic.es), (2) Dept. of Astronomy, Cornell University,
Ithaca, NY, USA, (3) Universidad de Vigo, Vigo, Spain, (4) Los Alamos National Laboratory, Los Alamos, NM, USA, (5)
Caltech, Pasadena, CA, USA, (6) Geophysical Laboratory of the Carnegie Institution for Science, Washington DC, USA, (7)
NASA Ames Research Center, Moffett Field, CA, USA, (8) SETI Institute Mountain View, Mountain View, CA, USA

The Sheepbed member in Gale crater, the Curiosity rover study site, is a mudstone interpreted as the remnant of
an ancient fluvio-lacustrine environment, optimal for organic matter preservation. Chlorinated organic compounds
were identified with SAM in the Cumberland (CB) drill sample; however, there was meager organic matter
detection in the very close John Klein (JK) borehole. CheMin XRD patterns show that the main mineralogical
difference between CB and JK is the basal spacing (001) of clay minerals: from 13.2 Å in CB to 10 Å in JK.
We investigated whether the exposure to different environmental conditions (acid vs. alkaline fluids) can compro-
mise the capacity of specific clays to protect organic compounds (i.e. glycine) under Mars-like conditions. We
chose nontronite as the mineral matrix, which is known to preserve organics on Mars. For comparison, we used
pyrite, a mineral sensitive to photoactivity and unstable under current subaerial Mars conditions. Nontronite and
pyrite samples were purified and characterized by mineralogical and chemical analyses (XRD, FT-IR, Raman,
SEM, XPS, GM-CTD) before and after exposure to 80 h under present-day martian UV flux conditions, inside the
Planetary Atmosphere and Surface Chamber (PASC) at Centro de Astrobiología.
Results show amorphization of the basal peak d(001) of nontronite, that migrated to higher distances (from 12.6
Å to 14.5 Å) following reactions with HCl, suggesting a change in the structure of nontronite. After reaction
with a glycine suspension, the swelling capacity of acid-treated nontronite to incorporate organic matter was
lower than that of the alkaline-treated sample. Both treated clays efficiently protected amino acids against UV,
with a loss of only <1% of the C content, compared with a 2% loss observed in the pyrite sample. Raman spec-
troscopy also suggests that the alkaline-treated clay acts as a better shielding agent against UV radiation. These
results may help guide the search and detection of biosignatures with the upcoming ExoMars and Mars2020 rovers.


