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More evidence for groundwater on Mars

March 27 2015

Figure 1 is from Pondrelli et al. (A) Location map of the study area on MOLA-
based shaded relief map. Topographic contours (in black, 1000 m spacing) are
indicated. (B) High Resolution Stereo Camera (HRSC) mosaic of the mapped
area. Topographic contours (in white, 500 m spacing) are indicated. (C) Excerpt
of the geological map by Scott and Tanaka (1986) on an HRSC mosaic. Geologic
units (see text for more details): Npll--Noachian cratered unit of the plateau
sequence; Npl2--Noachian subdued crater unit of the plateau sequence;
Hr--Hesperian ridged plains material. (D) Footprints of High Resolution Imaging
Science Experiment (HiRISE) coverage on an HRSC mosaic. The white f1 lling
indicates stereo pairs. The area is fully covered by Context Camera (CTX)
imagery. Compact Reconnaissance Imaging Spectrometer for Mars (CRISM)
scenes used in this study are recognizable by the hourglass shape. Credit:
Pondrelli et al. and GSA Bulletin
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Monica Pondrelli and colleagues investigated the Equatorial Layered
Deposits (ELDs) of Arabia Terra in Firsoff crater area, Mars, to
understand their formation and potential habitability. On the plateau,
ELDs consist of rare mounds, flat-lying deposits, and cross-bedded dune
fields. Pondrelli and colleagues interpret the mounds as smaller spring
deposits, the flat-lying deposits as playa, and the cross-bedded dune
fields as aeolian. They write that groundwater fluctuations appear to be
the major factor controlling ELD deposition.

Pondrelli and colleagues also note that the ELDs inside the craters would
likely have originated by fluid upwelling through the fissure ridges and
the mounds, and that lead to evaporite precipitation. The presence of
spring and playa deposits points to the possible presence of a
hydrological cycle, driving groundwater upwelling on Mars at surface
temperatures above freezing. Pondrelli and colleagues write that such
conditions in a similar Earth environment would have been conducive
for microbial colonization.

As a basis for their research, Pondrelli and colleagues produced a
detailed geological map of the Firsoff crater area. The new map includes
crater count dating, a survey of the stratigraphic relations, and analysis
of the depositional geometries and compositional constraints. They note
that this ELD unit consists of sulfates and shows other characteristics
typical of evaporites such as polygonal pattern and indications of
dissolution.

More information: Equatorial layered deposits in Arabia Terra, Mars:
Facies and process variability, M. Pondrelli et al., International Research
School of Planetary Sciences, Universita d'Annunzio, Pescara, Italy.
Published online ahead of print on 10 Mar. 2015;
http://dx.doi.org/10.1130/B31225.1.
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