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Introduction:  During the 2018 Atacama Rover 

Astrobiology Drilling Studies (ARADS) field activities 
[1], we conducted a survey of surface and subsurface 
sediment radioactivity. Our objective was to character-
ize the radiation environment of various near-surface 
sampling locations, as well as along the entire profile 
of a 2.60 m deep pit that had been dug near one of the 
ARADS rover drill site locations. This pit was used to 
collect samples that have been well characterized [2] 
for comparison to samples collected and analyzed by 
the rover (Fig. 1.) 

 
Figure 1: The ARADS rover and pit field site. 

Methods: A Ludlum 19 micro-r-meter (Ludlum 
Measurements, Inc.) capable of sensing x-rays and 
gamma rays (0-5000 μR/hr), was operated in the field 
to gather radiation data. The micro-r-meter was held 
within three to five centimeters of the surface of sedi-
ments at each location, and radioactivity levels, meas-
ured in triplicate as μR/hr, were read from the instru-
ment and recorded. Additionally, a radon detector 
(Corentium, with alpha spectrometry and digital sensor 
technology) was deployed at the bottom of the 2.60 m 
pit for a period of 7 days to determine if radon was 
present in the air. 

Results: We observed background radiation to be 
approximately ~10 µR/hr in the air and at the surface 
of each sampling site. Radioactivity was observed to 
increase with depth in all shallow pits, and also in the 
2.60 m pit. We observed that radioactivity at the bot-
tom of the 2.60 m pit to be approximately twice that of 
the surface (~23 µR/hr). For the radon survey, our pre-
liminary results suggest that initial readings after 24 
hours of data collection showed levels in the air to be 
~0.3 pCi/L, and ~0.4 pCi/L after seven days of data 
collection. 

Discussion: Our findings suggest that small 
amounts of x-ray and gamma-ray emitters, such as 

thorium and uranium, are likely present in the sedi-
ments around the Yungay region of the Atacama, as 
well as in the sediments of the ARADS “pit” drilling 
site. The observation of very low levels of radon, a 
byproduct of the natural decay of thorium and or ura-
nium, is consistent with our observations of low levels 
of radioactivity. The presence of small amounts thori-
um and uranium in Atacama soils may also have astro-
biological significance. With regard to fossil biomole-
cules, it is known that degradation of organics by 
gamma radiation is dose dependent [3][4], and that the 
radiolysis rate of large biomolecules is faster than 
smaller biomolecules [5]. However, it should be noted 
that the radioactivity we observed is at very low levels, 
and could potentially serve as an energy source for 
subsurface biology. For example, if microbes in Ata-
cama soils have evolved to consume hydrogen pro-
duced from radiolysis of water, we predict that their 
presence may be enhanced during periods of increased 
rainfall and could be observed using genetic sequenc-
ing techniques. In either case, our work is relevant to 
the search for life on Mars, especially in regions where 
radioactive elements appear to be concentrated. Addi-
tional study is needed to understand how the radioac-
tivity in Atacama soils alter contemporary and ancient 
subsurface biomolecules. In summary, the [indirect] 
observation of thorium/uranium at the ARADS drilling 
site is a step toward further characterization of the lo-
cal sediments, and may serve as an analog of the thori-
um-enriched regions of Acidalia Planitia on Mars [6].  
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