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Introduction: Mapping and detailed geologic in-

vestigations of the Dorsa Argentea Formation (DAF) 
[1-2] indicate that the planet’s south polar region might 
have been covered by an ancient ice sheet [3, 4] during 
the Hesperian and perhaps the Late Noachian [1-2] 
(Fig. 1). The DAF underlies and surrounds Planum 
Australe [1] and radar sounding data indicates that, just 
like the polar plateau, it is dominately made up of ice 
[5]. Widespread melting of the ice sheet [3], perhaps 
associated with subglacial volcanism [6], appears to 
have led to the formation of extensive systems of 
braided esker-like ridges [e.g.,7-13], possible fluvial 
channels [14] and large depressions [e.g. 15-17] inter-
preted as ground ice melt-out hollows [7]. The fact that 
the DAF appears to mostly consist of ice [5] suggests 
that these features appear to have mostly formed 
supraglacially, with important contributions of 
glaciolacustrine as well as glaciofluvial deposition. 
Though rare in occurrence, eskers are known to form 
supraglacially in Antarctica [18]. A glacial interpreta-
tion of DAF is consistent with other evidence for a 
large regional Austral ice sheet and widespread south-
ern glaciation and glacial-lacustrine processes in near-
by Argyre [19-23]. 

 
Fig. 1. Map from Scalon and Head [4] showing the 
distribution of possible periglacial features in the 
Dorsa Argentea formation. The arrows show the loca-
tion of Argentea Planum within their mapped context.  

Exobiological potential: Of particular interest 
within these terrains are remants of a proposed 
proglacial lake in Argentea Planum centered at 73°26' 
S, 59°34' W [3, 24]. Proglacial ice-covered lakes are 
common in ice-free regions of Antarctica such as the 
Dry Valleys or the Bunger Hills, and are known to 
sustain diverse and abundant microbial ecosystems 
[25]. Our survey using high resolution Mars Recon-
naissance Orbiter (MRO) image data reveals geologic 
features consistent with the the upper stratigraphy of 
Argentea Planum being mostly composed of ice (Fig. 
2).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. (A) Part of Argentea Planum showing a fresh-
looking impact crater surrounded by a patchy ejecta 
blanket. The crater’s diameter is ~2 km and thus it 
likely excavated ~400 m into the regional plains.  
Zones where the ejecta blanket has been removed 
expose plains surfaces that are not texturally different 
to those surrounding the crater, indicating that no 
sedimentary lag resulted during the removal processes, 
and that therefore it must have been mostly composed 
of ice. Perspective view in CTX mosaic. (B) Fine-scale 
polygonation in Argentea Planum revealed in HiRISE 
(ESP_023015_1055)  point to near surface ice reten-
tion.  
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This is supported by the fact that the Gamma-Ray 
Spectrometer (GRS) aboard the 2001 Mars Odyssey 
reveals the existence of a shallow icetable (less than a 
meter) based on the detection between ~35%  and 40% 
of water equivalent of hydrogen abundance [26].   

Argentea Planum, and the adjacent Dorsa 
Argentea, retain low-relief primary morphologies (e.g., 
eskers-like ridges) indicating that following the retreat 
and meltback of the ice sheet during the Late Hesperi-
an [3]   there was no significant regional mantle, which 
would have muted or eliminated surface topographic 
expression of these landforms. If Argentea Planum 
retains Late Hesperian frozen lake water within its 
upper strata,  then the site comprises an outstanding 
exobiological target. Due to its location at high south-
ern latitudes, the remnants of the Argentea Planum 
paleo-lake have likely been mostly permanently frozen 
since their formation, an ideal scenario for the preser-
vation of fossilized evidence of life, if life existed 
there.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3. View of the Martian south polar region show-
ing the distribution of major basin systems at eleva-
tions lower than ~1 km within the crater highlands (A) 
and their slope character (B).The surface of Argentea 
Planum is characterized by mostly slopes lower than 
2.5 degrees. Topography and slope were derived from 
a 128 ppd MOLA DEM. 
The very early development of the lake and associated 
glacial deposits may have involved a warm-climate 
epoch, whereby persistent surface water was available 
seasonally.  In addition, the lake could have provided 

long-term habitable niches spanning the Noachian and 
Hesperian, and its strata might contain sediments and 
ice from these periods. Life, however, would have 
required unfrozen niches beneath what presumably has 
been a mainly ice-crusted or almost entirely frozen 
lake.  Liquid water, specially if briny and pressurized, 
might have been maintained locally by warm springs 
entering from the lake bottom, possibly associated with 
hydrothermal activity linked to regional volcanism [6].  

A suitable landing site? Argentea Planum com-
prises one of the deepest circum-polar basins (~800 m, 
Fig. 3A), and thus has a high overlying air mass to 
assist spacecraft entry and landing. The region’s sur-
face is devoid of prominent topography and appears to 
be smooth (Fig. 3B) and texturally consistent over a 
few hundred kilometers, an important consideration for 
the accommodation of a landing ellipse at those eleva-
tions. HiRISE analyses shows a general absence of 
boulders, however, there is still very little coverage of 
the region in HiRISE and even CTX does not cover the 
entire surface.  The area has a severe winter, where 
cold and low light conditions would challenge space-
craft survival or impose high costs on systems de-
signed to survive the polar winter.  However, warm 
temperature and high light conditions of spring and 
summer would assist mission operability. 
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