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o Canadian Space Agency, 6767 Route de l’Aéroport, Saint-Hubert, Quebec, Canada J3Y 8Y9
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Abstract

In this paper we present the findings of a COSPAR Mars Special Regions Colloquium held in Rome in 2007. We review and discuss
the definition of Mars Special Regions, the physical parameters used to define Mars Special Regions, and physical features on Mars that
can be interpreted as Mars Special Regions. We conclude that any region experiencing temperatures > �25 �C for a few hours a year and
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a water activity > 0.5 can potentially allow the replication of terrestrial microorganisms. Physical features on Mars that can be inter-
preted as meeting these conditions constitute a Mars Special Region. Based on current knowledge of the martian environment and
the conservative nature of planetary protection, the following features constitute Mars Special regions: Gullies and bright streaks asso-
ciated with them, pasted-on terrain, deep subsurface, dark streaks only on a case-by-case basis, others to be determined. The parameter
definition and the associated list of physical features should be re-evaluated on a regular basis.
� 2010 COSPAR. Published by Elsevier Ltd. All rights reserved.
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1. Introduction

Preventing terrestrial biological contamination from
becoming established and widespread on Mars is essential
to our ability to protect high-priority science goals on
Mars. The search for life, the understanding of the martian
organic environment, and even the future use of martian
resources, may be compromised if microbes carried by
spacecraft grow and thrive on Mars.

Because Mars is cold, but not always, and extremely
dry, but perhaps not everywhere, the concept of a Special
Region on Mars was developed as a way to refer to those
places where the conditions on Mars might be conducive
to microbial growth. Based on data returned from the
Mars Global Surveyor (MGS) and Mars Odyssey missions,
showing evidence for more recent water flow and/or ice
flow on the martian surface and the possibility of massive
amounts of subsurface ice near the polar regions, it is
thought likely that such places might exist—if not on the
surface, then potentially underground.

The current definition of Mars Special Regions as dis-
cussed during the COSPAR Planetary Protection Panel in
Warsaw, July 2000, and introduced to the COSPAR Plan-
etary Protection Policy during the COSPAR/IAU Work-
shop on Planetary Protection in Williamsburg, April
2002, describes Special Regions as:

“A region within which terrestrial organisms are likely
to propagate, or a region which is interpreted to have
a high potential for the existence of extant martian life
forms.”

As guidelines to identify Special Regions on Mars, it is
stated that:

“Given current understanding, this applies to regions
where liquid water is present or may occur. Specific
examples include but are not limited to:

� Subsurface access in an area and to a depth where the
presence of liquid water is probable.
� Penetration into the polar caps.
� Areas of hydrothermal activity”.

Subsequently, a NRC Study on Preventing the Forward
Contamination of Mars (NRC, 2006) stated as one of their
major findings that sufficient data are not available to dis-
tinguish between Special and non-Special Regions. As a

consequence the report recommends that all Mars should
be considered “Special” until proven otherwise.

In 2006, NASA initiated a Science Analysis Group on
Mars Special Regions to specifically establish a quantita-
tive approach to distinguish between Special and non-Spe-
cial Regions (Beaty et al., 2006). The conclusion of this
group was that sufficient data are available to distinguish
between Special and non-Special Regions and that the
guiding quantitative parameters to define such regions
are temperature and water activity.

The intention of this COSPAR Mars Special Regions
Colloquium was to use both reports and arrive to a consol-
idated definition for Mars Special Regions and report this
for consideration to the COSPAR Planetary Protection
Panel.

2. Colloquium organization

An organization committee was established under the
leadership of the scientific organizers for this colloquium
in 2007. The colloquium took place in Rome on 18–20 Sep-
tember 2007. Participation for the colloquium was based
on the required scientific expertise to critically review the
current understanding for the limits of terrestrial life and
the Mars environment. The colloquium comprised plenary
discussions and splinter group activities of the relevant sci-
entific disciplines – biology, cryosphere – geology, atmo-
spheric conditions.

This report describes the deliberations and conclusions
of the individual scientific groups, consolidated in plenary
discussions, and proposes a definition for Mars Special
Regions.

3. Biology sub-group report

3.1. Introduction

Since 1958 attempts have been made to define the
envelope for survival, metabolism and growth of microor-
ganisms under martian conditions. Motivated by a desire
to prevent the contamination of Mars by terrestrial
microorganisms, these studies have used a variety of Mars
simulation chambers and extreme environments on Earth
to understand the limits of microbial life both in the
laboratory and in the field. An extensive review of
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