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Introduction: Mars is a dusty environment.
Even the “clear” sky of Mars is never dust-
free and the omni-present dust is responsible
for the permanent pinkish/reddish color of its
atmosphere. In addition, there are localized,
regional and global dust storms. Viking
Orbiter measurements were used to
determine that during a localized dust storm
near Solis Planum about 13 million metric
tons of dust were lofted into the atmosphere
and during a regional dust storm about 430
million metric tons of dust were lofted into
the atmosphere [1]. More recently, estimates
of the dust lofted into the atmosphere of Mars
have also been determined using TES
measurements: About 400 million metric
tons of dust is globally transported into the
atmosphere of Mars each year and the
atmospheric dust settling on the surface of
Mars produces a dust layer of about 50-100
micrometers [2].

The NASA Engineering and Safety Center
(NESC) organized a Workshop on Dust in
the Atmosphere of Mars and Its Impact on
Human Exploration at the Lunar and
Planetary Institute (LPI), Houston, TX., June
13-15, 2017. The findings and
recommendations of the Mars Dust
Workshop  were summarized in a
NASA/NESC Report [3] and papers
presented at the Workshop appear in the
workshop proceedings volume [4]. The
Workshop recommendations were based on
the three Workshop Panels (Panel 1: Mars
Dust, Structure, Composition, Chemistry,

Panel 2: The Impact of Mars Dust on Human
Health and Panel 3: The Impact of Mars Dust
on Surface Mechanical Systems and Surface
Operations). The subjects of the three
workshop panels were based on our earlier
experience with lunar dust and its deleterious
impact on human exploration during the
Apollo missions. As the NASA Artemis
return of humans to the Moon program was
ramping up, the NESC organized a
Workshop on Lunar Dust and Its Impact on
Human Exploration at LPI, February 13-15,
2020, with a workshop report [5] and
workshop proceedings volume [6].

The four “highest priority” NESC Mars Dust
Workshop Recommendations [3] for future
research are reproduced here.

R-1. “The question of life in the atmospheric
dust on Mars can and should be addressed
via Mars Sample Return. Because the
atmospheric dust is globally mixed, the
return and analysis of a single dust sample
would be sufficient for this purpose. Life
detection measurements (e.g., the lab on a
chip, etc.) should also be included on a future
Mar rover to search for extant life in near-
surface materials that would be disturbed by
human  activities  causing  potential
contamination.” R-2.  “It is recommended
that future Mars missions should include
instrumentation tfo obtain missing
toxicologically relevant in-situ
measurements, preferably at multiple
locations, and especially for respirable dust



<10 microns for both regolith-based and
wind-borne dust.” R-3. “Mars sample
return materials should be examined to
provide information on the missing
toxicology (R-2), either by direct studies on
the native material or indirectly through use
of returned samples to validate authentic
simulants.” R-4.  “Measure the size
distribution and flux of the dust particles on
the Martian surface in the ambient air,
continuously for an extended period of time
(multiple seasons), preferably on multiple
platforms. A wide size range should be
measured, from millimeter size downwards.
Particularly important is the size range of
Snm—10um.”

Can potential Mars microorganisms survive
a 9-month trip through interplanetary space
from Mars to Earth? While this is not known,
there have been some experiments to try to
understand the survival of microorganisms in
space. One such experiment was performed
on the NASA Long Duration Exposure
Facility (LDEF) in low Earth orbit for more
than 6 years [7].

The LDEF “Long-term Survival of Bacteria
in Space” and was conducted by G. Horneck,
H. Bucker and G. Reitz [8]. In this
experiment, spores of Bacillus subtilis
monolayers (10%sample) or multilayers
(10%/sample) were exposed to the space
environment for nearly six years and their
survival was analyzed after retrieval. The
experimenters found that if shielded against
solar ultraviolet radiation, up to 80% of the
spores in multilayers survived in space. They
found that solar ultraviolet radiation, being
the most deleterious parameter of space,
reduced survival by 4 orders of magnitude or
more. However, up to 10* viable spores were
still recovered. The experimenters concluded
that their 6-year LDEF study in space added
to the discussion of the likelihood of
“Panspermia”. However, we must remember

that the LDEF “Long-term Survival of
Bacteria in Space” experiment was in Low
Earth Orbit for 6 years, not the interplanetary
medium between Mars to Earth. Recent
papers have reviewed the impact of the space
environment on microbial growth [9] and
Mars planetary protection (forward and
backward) for human missions [10].
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