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Introduction: We propose Terby Crater as a potential landing site for the Mars Science Laboratory (MSL).
Terby Crater is a large (D=164 km), Noachian-aged [1]
crater located on the northern rim of Hellas (28S, 287W).
Topographic, morphologic and stratigraphic evidence of
Hellas suggests that the interior fill of Hellas was deposited in water [2], and that Hellas may have been the site of
a basin-wide sea [3] or may have contained one or several
ice-covered lakes [2] in the Noachian.
Terby Crater hosts a diverse suite of geomorphic
units [4] and landforms including massive layered ridges
and mantled ramps that extend across layered sequences
as well as bowl-like depressions, sinuous channels,
scoured-looking caprock, viscous flow features, fans,
esker-like ridges, arcuate scarps and prominent linear
ridges that may be indicative of past and present ice flow
[5]. The size and age of Terby intimate that the geologic
evolution of this crater represents a significant duration
of the Martian history, thus its interior deposits can provide insight into the past environments in which they
were deposited and modified.
Proposed Landing Site: The smooth, moat-like depression in the center of Terby Crater (Fig. 1a) would
provide access to the primary areas of scientific interest
outlined below. The moat occurs at the southern end of
the interior deposits, occupying an area of ~1300 km2.
This large, flat-floored depression is the lowest topographic point in Terby with an elevation of about -5000 m
and has a low to medium thermal inertia measured by TES,
possibly representing a range of grain sizes from loose,
fine surface dust to a combination of crusted fines and
coarser particles [6]. The moat-like depression in the
center of Terby Crater meets the current engineering
criteria defined by the MSL project.
Primary Scientific Interests:
Possible Lacustrine Sedimentary Layers: Highresolution MOC images of Terby Crater have revealed
sedimentary layered sequences up to 2-km thick that are
exposed in the main ridges, in the scarp at the southern
edge of the moat deposit and in the troughs between
ridges (Fig. 1a and 1b). The nature and geometry of the
layers are indicative of a lacustrine origin, consistent with
deposition in a relatively deep body of water [4, 5], and
the spectral signature of the layers from OMEGA indicate
the presence of hydrated minerals such as clay or sulfates
[7]. The presence of layers with a lacustrine origin has
vast implications about the early climate on Mars and the
search for hospitable environments. Terby Crater may
have been capable of sustaining and preserving life
forms , and is therefore a prime candidate for the MSL to

search for chemical and physical evidence associated
with this depositional environment.
Possible Ice-Related Features: The moat floor exhibits 2 km-long narrow, sinuous and symmetrical ridges
that may be analogous to eskers (Fig. 1b), supporting
the presence of ice-related activity [5]. The far northwestern corner of the moat deposit has a very distinct
lineated and softened texture with well-defined margins
(Fig. 1b). It appears that a smooth, overlying mantle is
being dissected to reveal the underlying lineated texture,
a morphology that is analogous to textures on Mars that
are indicative of a mixture of ice and dust [8, 9].
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Figure 1b. THEMIS VIS and IR mosaic of moat floor showing proximity to sedimentary layers and potential ice-related
features.
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