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Introduction:  One of the great challenges we will 
have in the next 35 years of the exploration of Mars 
will be the issues associated with planetary protection. 
We have understandably and necessarily strict plane-
tary protection protocols that we place on any robotic 
landers and rovers that could come into contact with 
reservoirs of water on the surface. This stands in stark 
contrast to our desire to send humans – essentially 
walking bags of microbes – to those same locations. 
Thus, it would be ideal to investigate those regions for 
signs of life with robotic landers or rovers prior to their 
exploration and utilization by human astronauts. Such 
an investigation would allow us to either “clear” those 
regions for future human explorers – or, in the positive 
detection of life-forms, adjust our plans for human 
exploration in the context of knowledge of indigenous 
Martian life. This presents us with a paradox: planetary 
protection protocols may make such an investigation 
prohibitively expensive, yet ignoring those protocols 
may compromise the purpose of and risk any value to 
sending a mission to search for signs of life in advance 
of human explorers.  
 
In this abstract, we present a preliminary idea for a 
potential way around this paradox. We propose that we 
should search for sites at or near the surface of Mars 
which may have the potential for relatively recent bio-
logical activity, but for which there is little or no po-
tential for active Martian life. One example of such 
sites would be “historical” recurring slope lineae 
(RSLs) that are similar to those observed on modern 
Mars but that are no longer active. Such sites could 
harbor the remnants of life that lived in Martian 
groundwater prior to exposure to the surface, and be 
subject to a chemical and physical search for such re-
mains. We propose a series of investigations to first 
predict whether any such sites exist, then search for 
them from orbit, and finally to assess their accessibility 
to life detection experiments. 
 
The first step in pursuing this idea is to determine 
whether any such sites could exist. This would begin 
with climate modeling of the Martian surface, to de-
termine whether there are local climatic conditions 
associated with the presence and absence of RSLs on 
otherwise similar geomorphological features. If any 
such conditions are discovered (or already known), we 
can simulate whether there are any places where those 
conditions do not currently exist, but may have existed 
in the past. This may be due to changes in the atmos-

pheric composition of Mars, changes from its orbital 
forcings, or a combination of these effects. The ideal 
site would be one for which past orbital/climate condi-
tions would predict it to have had RSLs and for which 
modern conditions make RSLs impossible. If models 
predict the existence of any such sites, there would be 
a desire to make predictions of observations from orbit 
that could confirm their existence, and to repeatedly 
observe them to ensure they do not contain modern 
RSLs at the surface. This could include detection of 
salt/mineral deposits created during the evaporation 
and sublimation of the water in the RSLs. Finally, the 
means of accessing these locations must be considered. 
Even if any historical RSLs exist, they will likely not 
be easily accessible to life detection experiments. And 
even if we design a platform that can reach these sites, 
they may present us with sampling challenges, includ-
ing a need to avoid the very groundwater we are trying 
to avoid in the first place.  
 
In this presentation, we will introduce this concept, go 
over the work needed to develop it further, and begin a 
discussion of its many challenges and limitations. Be-
cause this idea is very preliminary, we welcome feed-
back on its feasibility and on the best way to proceed 
in our investigations of it. 
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