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The hyperarid core of the Atacama Desert (northern Chile) 
represents one of the driest places on Earth with an exceptional 
occurrence of microbial life coping with extreme 
environmental stress factors [1]. Hence, the area is considered 
as one of the most important Martian-analog sites. The gypsum 
crusts have been found to harbor diverse microbial 
communities in this area [2]. We present a Raman 
spectroscopic data, complemented by microscopic imaging 
using fluorescence and SEM-BSE microscopy of new 
discovered endolithic microbial communities composed by 
eukaryotic algae and fungi colonizing the interior of gypsum 
crusts from the hyperarid zone of the Atacama Desert. This 
lithobiontic habitat is an example of survival in an extremely 
hyperarid and high solar and UV radiation environment.  

We detected molecular signs of life in these endolithic 
microhabitats using Raman spectroscopy in the form of 
microbial pigments. The 514.5 nm excitation wavelength 
employed was found to be the correct source for studying 
pigment composition. Among those pigments, the most 
important is eumelanin, a UV-absorbing compound that some 
fungi produce. The eumelanin and carotenoids Raman signal 
was distinctly detectable on fungi hyphae cultivated from the 
gypsum endoliths. Similar spectral signatures were also 
obtained from naturally endolithic habitats. In the context of 
future missions designed to search for life on Mars, we were 
able to utilize rock samples from the Atacama Desert, using 
Raman spectrometer, to assess the performance of Raman 
systems to detect biomarkers inside the rocks. 
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