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Introduction: Even prior to the MER rover mis-

sions [1] there was vivid evidence from orbital obser-
vations that in the distant past water was flowing 
across the Martian surface. MOC images of the 
Eberswalde Delta, the “smoking gun” of Malin and 
Edgett [2], provided prima facie evidence that water 
not only existed at the surface of Mars, but also that 
fluvial activity shaped the Martian surface for ex-
tended time periods [2, 3]. Because of this clear evi-
dence for fluvial processes and a standing body of wa-
ter, Eberswalde has been proposed as a landing site for 
the upcoming Mars Science Lab mission, and is cur-
rently among a group of six sites that is undergoing 
further evaluation. Whereas the distributary lobes of 
the delta would of course be of prime interest, it is 
impossible for MSL to land in that terrane and also 
quite difficult to drive across it. Thus, a landing ellipse 
had to be fitted into the “smoothest” portion of the 
crater floor, with an option for “drive to” science at the 
margins of the delta lobes. Since the arrival of Mars 
Reconnaissance Orbiter (MRO) a number of HiRISE 
images with 25 cm/pixel resolution have been acquired 
from the landing ellipse area, allowing a better assess-
ment for science opportunities within the ellipse. 
These features include likely exposures of sedimentary 
rocks, inverted and branching channels of probable 
fluvial and/or deltaic origin, light-toned deposits that 
are potentially clay bearing, and exposures of 
megabreccia. 

 
Layered/Sedimentary Rocks: Along the northern 

edge of the ellipse occurs a lobe shaped deposit with 
internal layering (Fig. 1). This feature extends from an 
inverted channel further north, and may represent a 
small delta that formed in the basin interior during a 
lowstand of the Eberswalde “lake”. Multiple areas 
within the ellipse show escarpments of layered rocks 
that are most likely sedimentary in origin (Fig. 2).  

 
Channels: In multiple locations, raised relief sinu-

ous features occur that are most likely inverted chan-
nels of fluvial origin. In addition, there are several 
occurrences of anastomosing channels (Fig. 3). Mor-
phologically, some of the latter could be the remains of 
small lacustrine deltas. In the case of a fluvial setting 
they would be suggestive of high suspended sediment 
loads. The basal portions of the inverted channel fea-
tures  in Fig. 3 resemble the boulder deposits observed 
in the Eberswalde delta [4, 5]. These basal deposits 

show a sharp, unconformable contact with overlying 
finer grained layered rocks. 

 
Fig. 1: Lobe-shaped deposit of light toned layered 
rocks of likely deltaic origin (image NASA/HiRISE).  

 
Fig. 2: Escarpment with layered and probably sedi-
mentary rocks in the southern portion of the ellipse 
(image NASA/HiRISE).  

 
Fig. 3: Exhumed small delta with anastomosing chan-
nels (red arrows) and escarpments with layered and 
probably sedimentary rocks (yellow arrows). Eastern 
portion of the ellipse (image NASA/HiRISE).  
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Light-Toned Deposits: Light toned layered depos-
its form extensive outcrops in multiple areas of the 
ellipse. In the overall sedimentary context of the 
Eberswalde basin, these layers are probably of sedi-
mentary origin. Individual horizons within these de-
posits show prominent polygonal crack patterns (Fig. 
4) that may be shrinkage cracks in clay-rich strata, or 
may be due to dehydration of layers with hydrated 
sulfate minerals [4, 6]. Comparison with HiRISE im-
ages and CRISM data from exposures along the east-
ern edge of the Eberswalde delta suggests that these 
light toned strata are clay bearing [7]. 

 

 
Fig. 4: Polygonal crack patterns in light-toned layers. 
Northern edge of ellipse (image NASA/HiRISE).  
 

Megabreccia: Bedrock exposures with a disorgan-
ized-chaotic appearance occur in several areas of the 
ellipse. Details from HiRISE images suggest that lar-
ger blocks of some meters to tens of meters size are 
encased in a finer matrix (Fig. 5), suggesting that these 
may be exposures of a breccia that resulted from the 
impact that generated the Eberswalde crater. In places 
this megabreccia is overlain by horizontal finer grained 
deposits of probable sedimentary origin. 

 
Conclusion: HIRISE imaging provides critical 

new information about the origin and sedimentary his-
tory of the Eberswalde basin. The observations show 
that at times the basin was largely devoid of water, 
with river channels and small deltas delivering water 
and sediment to residual water bodies in a largely dried 
out lake basin. Apparently boulder bearing channel 
deposits suggest similarly spasmodic water and sedi-
ment delivery as suggested by boulder-rich intervals in 
the larger Eberswalde delta complex in the NW corner 
of the crater [4, 5]. Intermittent dry spells may be re-
sponsible for the polygonal  

 
 
Fig. 5: Outcrop of megabreccia with irregular blocks 
of some meters to tens of meter in size. Northeastern 
portion of ellipse (image NASA/HiRISE). 
 
cracking observed in certain horizons within poten-
tially clay-bearing light-toned layered material. The 
layered sediments within the crater are thin when com-
pared with the sediment thickness (~100-150m) ex-
posed in the Eberswalde delta complex. This, together 
with indications of clays [7], suggests exposure of a 
condensed section within the ellipse, a desirable target 
in the search for organic materials by MSL. The pres-
ence of probably impact related megabreccia beneath 
the sediment cover within the crater affords the oppor-
tunity to sample a broad range of rock types and ages 
within a geographically limited area. This further adds 
to the value of Eberswalde as a high priority target for 
MSL.  
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