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Introduction: Finding life on other planets was 

and will be one of the major reasons for space explora-
tion. Unless there is a major breakthrough in propul-
sion technology, Mars will remain one of the prime 
targets for the search of alien life even in 2050.  

Current (MSL) and near future missions (e.g. Mars 
2020, MSR) to Mars are focused on the search of the 
“extinct” life. Specifically, their approach is to find 
organic molecular biomarkers in ancient Martian out-
crops and based on that determine if the early Mars 
harbored life. Although such approach is “safe” with 
respect to concerns of planetary protection, it has some 
fundamental difficulties.  

Martian surface rocks are exposed to the Cosmic 
Rays (CRs) due to the lack of magnetic field and thin 
atmosphere. Recent modeling and laboratory studies 
demonstrate that CRs penetrate down to depth of ~4 
meters into the solid rock and can either destroy or 
transform organic molecules. Since drilling below 4 
meters is extremely expensive and there is no a priori 
knowledge about organic abundance at those depths, 
we suggest that NASA should implement a mission 
which will focus entirely on the search of currently 
active “extant” life on Mars. 

Search for extant life on Mars: Ever since the 
successful Viking missions did not find organic mole-
cules in the Martian soils, scientific community be-
came skeptical about existence of an active biosphere 
on the surface of Mars. The interest in Martian life was 
re-invigorated after the controversial evidence of past 
life in Allan Hills 84001 meteorite. However, it was still 
believed that the present Martian surface is sterile and 
only ancient rocks from the time of warm wet Mars 
could have retained tracers of the ancient life.  

In the last decade, the case for Martian “extant” life 
has strengthened significantly. First, shallow subsur-
face ice was discovered during Phoenix mission at 70 
degrees in the Northern Hemisphere of Mars. Labora-
tory studies of salty permafrost suggest that subsurface 
ice at such latitudes will produce liquid films of water 
in the soil during Northern summer months. We should 
expect a similar process in the Southern hemisphere. 
Therefore, large areas of Martian surface soil at high 
latitudes would have access to liquid water at least 
over a brief period each year. Furthermore, recurring 
slope linea (RSLs) have been discovered in numerous 
locations in the equatorial regions of Mars, suggesting 

a possible explanation that the liquid water can erupt 
sporadically in the equatorial regions as well. 

Second, in the last decade there were several stud-
ies on the terrestrial microorganism which found that 
life can adapt and grow in the simulated Martian-like 
environments – low pressure, desiccation, high salt 
tolerance, large diurnal temperatures variations, high 
UV exposure etc. Given evidence of the available liq-
uid water and the toughness of microbial life as we 
know it, the post-Viking assumption that shallow sub-
surface of Mars has been sterilized for billions of years 
is incorrect.  

Unlike ancient biological molecules which are 
gradually destroyed by CRs, biomolecules from the 
extant life would be constantly rebuilt by life itself. 
Therefore, organic molecular biomarkers from the cur-
rent biosphere will have a much better chance of sur-
vival against CRs exposure in the shallow subsurface 
of Mars. We propose that NASA should dedicate a 
mission to look for active or dormant Martian bio-
sphere in the areas where liquid water is expected to be 
present for at least a part of the year – RSLs and shal-
low subsurface ice at mid-high latitudes. Such mission 
would require development technologies in several key 
areas: 

1) Improve techniques of liquid water detection 
(including water films in subsurface soil) on 
Mars and adapt them for rover or balloon ap-
plications.  

2) Develop new standards and controls for plane-
tary protection protocols designed specifically 
for special regions research.  

3) Develop in-situ “active” life detection tech-
niques in the Martian-like conditions 

In this presentation, we will introduce the basic 
concept of a mission to the special regions of Mars and 
seek feedback on its feasibility by 2050. We would 
like to start a discussion on the technological ad-
vancements necessary for such mission to happen in 
future. 
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