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INTRODUCTION

Rio Tinto rises in Pefia del Hierro (Huelva, Spain), on the core of Iberian Pyrite Belt (IPB), which is one of
the largest sulphidic deposits on Earth, and reaches the Atlantic Ocean at Huelva (Fig. 1).

Its red wine color is due to the acidification of water as a result of oxidation of pyrite by chemolithotrophic
microorganisms, producing high ferric iron and sulphate contents along the river [4, 5, 6]. At first, the acidic water was
thought to be a result of human activity such as mining, but research in the area has shown that similar conditions
were present for at least 10° years before human activity. [2]

Ferric iron plays an important role in the Rio Tinto ecosystem controlling not only pH due to its buffering
capacity, but also redox potential and the concentration of other ionic metals deriving from the oxidation of metal
sulphides since it is the predominant oxidant in the river.

Figure 1: Rio Tinto location.

BACTERIAL DIVERSITY AND ECOLOGY ..
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The main group involved is Proteobacteria (Fig. 2), which oxidase ferrous iron to ferric iron: *
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RiO TINTO: AN ECOSYSTEM CLOSE TO MARS ... CONCLUSIONS

1- The extreme conditions of Rio Tinto provides a special microbiota in
The similar extreme conditions between Mars and Rio Tinto its waters, which contribute to keep the river in its conditions.

elicited the interest of NASA and Astrobiology Centre (CSIC-INTA) to
launch two projects with different aims:

2- Different bacteria are related between them in different ways due to
their metabolic diversity.
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DEimen gontrol (Fig3). 3- We can take benefit of these bacteria:
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Microorganism found in Rio Tinto suggest that we can find them on
Mars because there are similar conditions between the 2 environments.

Estimate the diversity
and metabolism of
microorganisms in deep
subsoil of Rio Tinto.
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B e Due to these similarities, Rio Tinto provides the opportunity to prepare

drill mounted on the lander.

future expeditions, giving previous information.

REFERENCES:

: El caso del rio Tinto. Boletin SEA, n°12, pp 19-26. Sanchez-Andrea, |., Rojas-Ojeda, P, Amils, R., Sanz, J.L. 2012. Screening of anaerobic activities in sediments of an acidic
environment: Tinto River. Extremophiles (2012) 16:829-839

Amils, R., Gomez F,, lez-Torl, E., Aquilera, A., Rodriguez, N., Fernandez, D. 2004. Extremofiia

Fairén, A.G., Davila, A.F,, Lim, D., Bramall, N., Bonaccorsi, R., Zavaleta, J., Uceda, E.R., Stoker, C., Wierzchos, J., Dohm, J.M., Amils, R., Andersen, D., McKay,
C.P. 2010. Astrobiology through the Ages of Mars: The Study of Terrestrial Analogues to Understand the Habitability of Mars. ASTROBIOLOGY, Vol. 10, n° 8, 821- Sanz, J.L., Rodriguez, N., Diaz, E.E., Amils, R. 2011. Methanogenesis in the sediments of Rio Tinto, an extreme acidic river.

Sénchez-Andrea, 1., Knittel, K., Amann, R., Amils, R., Sanz, J.L. 2011. Microbial Diversity in Anaerobic Sediments at Rio Tinto, a Naturally Acidic Environment with a Environmental Microbiology 13(8), 2336-2341

High Heavy Metal Content. Appl. Environ. Microbiol. 77(17):6085.
http://www.nasa.gov




