
 
Atacama Desert Caves as Analog Models of Habitability for Microbial Life on the 

Surface of Mars 
 

Azúa-Bustos,A.1,5, González-Silva, C.2, Salas, L.1, Wynne J.J.3, McKay C.P.4, Palma, 
R.E.6, and Vicuña, R1,5. 
 

1
Departamento de Genética Molecular y Microbiología, Facultad de Ciencias Biológicas, Pontificia 

Universidad Católica de Chile, Santiago, Chile. 
2
CENIMA, Universidad Arturo Prat, Iquique, Chile. 

3
USGS, Southwest Biological Science Center, and Department of Biological Sciences, Northern Arizona 

University Flagstaff, AZ, USA. 
4
NASA-Ames Research Center, Moffett Field, CA, USA. 

5
Millennium 

Institute of Fundamental an Applied Biology (Chile). 
6
Departamento de  Ecología; Pontificia Universidad 

Católica de Chile, Centro de Estudios Avanzados en Ecología y Biodiversidad, CASEB. *Corresponding 
author. Email:  ajazua@uc.cl 
 
 

On Mars, several caves have been recently confirmed and are considered important for 
the exploration of life since they offer protection from low surface temperatures, unfiltered 
UV radiation and violent windstorms, all of them which degrade and decompose organic 
materials. On Earth, caves generally exhibit constant climatic conditions, providing ideal 
conditions for the preservation of organics and suitable protected habitats for microbial 
life. The Atacama Desert in northern Chile is the driest and probably the oldest extant 
desert on Earth, having experienced hyperaridity for the last 15 million years. In addition, 
the Atacama has been established as a prime analog model for the planet Mars. Here we 
report our latest findings in two Atacama Desert caves. In one of these we found a novel 
member of the primitive group of Cyanidium microalgae. This species forms seemingly 
monospecific biofilms that grow using extremely low photon flux levels. This new 
Cyanidium species is member of a monophyletic lineage of mesophilic “cave” Cyanidium, 
distinct from the remaining three other lineages which are all thermo-acidophilic. In the 
other cave, we found the first species of the well known genus of green unicellular algae 
Dunaliella able to thrive in a subaerial habitat. All previously reported members of this 
clade are found only in extremely saline aquatic environments. Surprisingly, this novel 
microalgae grows upon spiderwebs attached to the walls of the cave, suggesting that this 
species is using the air moisture condensing on the spiderweb silk threads as a source of 
water for photosynthesis. This adaptation both recapitulates the evolutive transition that 
allowed the colonization of continents by primitive plants and shows how microbial 
species are able to extend the life habitability range in unexpected ways. Combined, our 
findings could be placed in the context of a Martian cave, where a hypothetical 
phototrophic microorganism like the ones here being reported could be found inside a 
cave, well protected from the harsh external conditions and using minimum photon flux 
levels coming from a nearby entrance, so to allow the photosynthetic processes critical for 
survival.  
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