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Introduction:  Eberswalde Crater has been se-

lected as a high-priority candidate landing site for the 
Mars Science Laboratory (MSL) mission based on the 
presence of a fan-shaped sedimentary deposit inter-
preted as a delta [1,2]. This feature is considered to be 
potential “smoking gun” evidence for persistent fluvial 
activity on the surface of Mars. While MSL cannot 
land on the putative delta itself because of roughness 
constraints, a landing site has been proposed on 
smoother terrain ~10 km east of the margin of the de-
posit, where the Eberswalde basin may have contained 
a lake [3]. Organic materials may be preserved in lake 
sediments within the proposed landing ellipse, making 
Eberswalde a “partial go-to” landing site. The strati-
graphy and depositional history of the putative delta 
have been studied extensively [2-5], but little work has 
been done to characterize the geology to the rest of the 
crater. Our work aims to ascertain the science potential 
within the ellipse by characterizing the region east of 
the delta. Schieber [6] has identified several features of 
geologic interest within the landing ellipse, including 
exposures of sedimentary rocks, inverted channels, and 
polygonally fractured deposits; in this work we present 
a map these and other units in the landing site vicinity. 

Mapping of Geologic Units and Features:  Our 
study area is the 25 x 25 km region bounding the land-
ing ellipse shown in Fig. 1.  Our mapping is based on a 
~6 m/pix Context Camera (CTX) mosaic [7] and ~25 
cm/pix HiRISE images [8]. 

Inverted channels. Within the landing ellipse we 
have identified thirteen sinuous features with raised 
relief (locations shown in Fig. 2; example HiRISE im-
age in Fig 3c), with lengths ranging from 10 to 1000 
meters.  These have been interpreted as inverted chan-
nels of fluvial origin [6]. Several narrow, elongated 
mesas observed within the ellipse may be remnants of 
additional inverted channels. 

Layered light-toned unit and possible deltaic fea-
tures. Three channels within the ellipse terminate in 
lobe-shaped features comprised of layered light-toned 
materials (e.g. Fig. 3b).  These materials resemble the 
light-toned layered unit at the Eberswalde delta mar-
gin, and the lobate features could represent the ero-
sional remnants of other deltaic materials [6]. The 
light-toned layered materials are only observed along 
the margins of lobate features and at the rim of a ~3 
km diameter crater NW of the ellipse. The exposures 
along this crater rim have been suggested to contain 
phyllosilicates in CRISM spectra [9].  

 
Figure 1.  MOLA topographic map of Eberswalde 
Crater.  Our study area is shown by the white box.  

 
Figure 2.  Map of morphologic units and features of interest 
in the vicinity of the landing ellipse (white box in Fig. 1). 

Fractured light-toned unit. Flat-lying, light-toned 
materials with extensive polygonal fractures outcrop in 
four major exposures within our study area (e.g. Fig. 
3e). These exposures are stratigraphically below the 
layered light-toned unit (Fig. 3e). The fractures are ~1-
6 m in size, and could represent desiccation cracks in 
dehydrated clay-rich strata or sulfate minerals [6]. 
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Mantling and aeolian bedforms. This unit consists 
of a dark, smooth material that occurs above the frac-
tured and the discontinuous light-toned units, as well 
as the basal unit. Many small craters and clusters of 
craters are preserved in this unit (e.g. Fig. 3e). In many 
locations the smooth mantling grades into aeolian bed-
forms (mapped in Fig. 2) consisting of E-W trending 
ripples typically ~100 m in length with ~40 m spacing. 

Discontinuous light-toned unit. Veneers of discon-
tinuous light-toned materials cover most of our study 
area (Fig. 2) and are overlain by a mantling unit and 
aeolian deposits. This unit embays the basal unit and 
laterally onlaps it at some locations. Pondrelli et al. [4] 
interpret this unit as having been emplaced in the 
deepest part of the putative Eberswalde lake.  

Basal unit and possible meggabreccia. The basal 
unit represents the oldest materials in the study area 
and is characterized by sharp peaks and ridges. In 
places this unit is massive and texturally smooth, 
which Pondrelli et al. [4] suggest could be consistent 
with volcanic materials; other occurrences are highly 
fractured (e.g. Fig. 3d). In HiRISE images, some out-
crops appear to be comprised of large blocks (meters to 
tens of meters in size) encased in a finer-grained ma-
trix. Schieber [6] interprets these outcrops as meg-
gabreccia formed by a large, nearby impact. Some out-
crops contain light-toned veins that may be breccia 
injection dikes [10]. 

Conclusions: The large variety of materials within 
the proposed MSL landing ellipse add to the science 
value of Eberswalde Crater as a high-priority landing 
site. A traverse west towards the putative delta could 
include an exploration of several features of potential 
fluvial origin, such as inverted channels, polygonally 
fractured deposits, and clay-bearing layered deposits. 
Our continuing analysis will include the identification 
of thermophysical units using THEMIS thermal inertial 
data. We will focus on the stratigraphic relationships 
between these mapped units and the delta to the west to 
help unravel the sequence of aqueous sedimentation. 
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Figure 3 (above right).  Examples of units and features mapped in Fig. 2: (a) CTX mosaic showing locations of b-e within our 
study area (white box); (b) possible deltaic remnant of light-toned layered material; (c) sinuous, raised-relief channel; (d) exten-
sively fractured basal unit; (e) fractured bright deposits overlain to the west by cratered mantling unit. 
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