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Introduction:  Salar de Pajonales (SP) is an evapo-

ritic basin located in the Altiplano Puna (AP) at ~ 
3,517 m asl in an arid climate (25°10’S/68°49) with 
annual rainfall <1 cm/yr. The AP includes broad, in-
ternally drained endoreic depocenters nestled among 
the Andean volcanoes [1]. SP does not have a halite 
core. It comprises a large evaporitic area, which 
has evidence of former subaqueous gypsum beds pre-
cipitated during higher saline-lake levels at 
the Pleistocene/Holocene transition. These beds are 
still growing and deforming, as shown by large fields 
of gypsum tumuli and polygonal pressure ridges [2]. 
High UV radiation, relatively thin atmosphere, 
broad diurnal and annual temperature variations, vol-
canic/hydrothermal activity, mineralogy, morphology, 
and aridity make SP an  analog to evaporitic basins at 
the Noachian/Hesperian transition on Mars [e.g., 3-6].  

The primary mineral in SP is gypsum as selenite, a 
habit comprising long, colorless crystals. Low-altitude 
imaging documented several different geomorphologi-
cal terrains [7]: i) Crusts: polygonally patterned, flat, 
low relief areas covering several meters separated by 
low ridges of uplifted selenite crystals with little sur-
face exposure; ii) Mounds: meter-high tumuli under-
lain by caverns, with crystals radically oriented, and 
iii) surface outwash channels, comprising mainly col-
luvium, including blocks of selenite. We compare po-
tential biosignatures in these geomorphological habi-
tats to determine biosignature-preservation potential.  

Methods: Field sampling was achieved through 
manual drill- and hand-sampling. Initial in situ obser-
vation of colonization was assessed visually by the 
presence or absence of colored (green, orange, pink, 
etc) pigmentation typically associated with endolithic 
microbial communities. Low altitude imaging provided 
geomorphological context for in situ Vis-NIR and Ra-
man spectroscopy [7,8]. The mineralogical composi-
tion was confirmed by X-ray diffraction and micro X-
ray fluorescence sprectroscopy. Microbial colony dis-
tribution was documented by light, fluorescence, con-
focal laser scanning and scanning electron microscopy. 

Physical Description: Microbial colonization var-
ied significantly at km to µm scales. Sampled envi-
ronments contained colonized and uncolonized habi-
tats, often occurring cm - mm apart. From above, mi-
cro-habitat surfaces were tan to off-white. Colonized 
subsurfaces contained zones of pigmented microbial 

communities; in situ spectroscopy identified beta-
carotene and chlorophyll [8]. Scanning electron and 
light microscopy indicated micron-scale morphology is 
distinctive within the different zones. No microbes 
were detected on the surface. Underlying layers con-
tain morphologically distinct microbial communities, 
both with and without associated biofilms. Where pre-
sent, biofilms entomb the cells.  

Figure 1: Vertical transect of Raman spectra through 
sample. Spectra 5 and 6 show prominent gypsum peaks as 
well as beta carotene peaks. Spectra 3 shows distinct beta 
carotene peaks while those in spectra 2 and 4 are subtle. 

Conclusions: Results show that integrated, tech-
niques distinguish among monomineralic micro-
habitats, increasing chances of finding microbial colo-
nies across multiple scales.  By studies of Salar de Pa-
jonales with relevant methods, we can character-
ize potential habitats that could have developed in 
such environments on Mars and advance new explora-
tion strategies required to characterize them during 
landed missions.  
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