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Introduction: The Greenheugh pediment and Gediz 
Vallis (GV) ridge at the base of northern Aeolis Mons 
(Mt. Sharp), features to be explored during the third ex-
tension of the MSL mission, are hypothesized to have 
been more aerially extensive in the past [1], with im-
portant implications for geomorphic, geologic, and cli-
mate history interpretations. We investigate using 
HiRISE-derived topography and rover-based images 
the possibility that the pediment and associated capping 
unit extended across Vera Rubin ridge several kilome-
ters to the north. We further suggest two possible 
endmember conditions for the former extent of the 
Gediz Vallis ridge deposits.  

Greenheugh pediment: A long-recognized land-
form on the lower slopes of Mt. Sharp, [1-5], now re-
ferred to as the Greenheugh pediment [12] consists of: 
1) an erosional unconformity (as proposed by [2, 10] 
and mapped by [5,12]) truncating sediments of the 
lower Mt. Sharp group [8], and 2) a ~1m thick capping 
unit covered in well-organized relatively evenly spaced 
(~10 m) ridges (Figs. 1 and 2) [12]. As described by 
[12], the Greenheugh pediment is a distinct planar sur-
face bordered by an arcuate erosional edge (Fig.1). It 
has been considered to be part of a “mound-skirting 
unit” [2, 13], and may correlate to the Stimson for-
mation [5,6,7,11]. The recently completed Vera Rubin 
ridge (VRR) campaign has raised questions about the 
relationship between the pediment and the VRR. The 
planview trace of the northern edge of the pediment par-
allels the curvature of VRR (Fig. 1). Further to the north 
there are distinct mesas that appear to be capped by a 
dark-toned unit possibly the Stimson fm. (Fig 3a,b; [5, 
6]). Here we explore whether simple projections of the 
pediment northward would unite the pediment, VRR, 
and the mesas. 

Fig. 4 shows topographic profile A-A’ (Fig. 1) with 
two hypothetical Greenheugh surface reconstructions 
extending from the distal end of the present Greenheugh 
pediment and terminating north of the floor-mound tran-
sition. The first is a linear extrapolation of the lower-
most Greenheugh surface. The second is a polynomial 
interpolation that connects the pediment surface and a 
distal plateau. At the scale of these projections, it is as-
sumed the Greenheugh surface roughly parallels the un-
derlying unconformity. 

Both the linear and nonlinear projections shown in 
Fig. 4 intersect Pile and Lobster mesas within a few me-
ters of the apparent contact between the butte-capping 
units and the underlying Murray fm. (Fig. 3a,b). These 
projections indicate that the unconformity, perhaps gen-
erated by pedimentation may have extended well north. 
They also suggest that the VRR surface exposures vis-
ited by the rover were just below this truncation surface.  

Gediz Vallis ridge: The Gediz Vallis (GV) ridge 
extends nearly 2 km downslope from an inverted chan-
nel that originates as a boulder-chocked sinuous channel 
upslope in Gediz Vallis (Fig 2). At its thickest, the ridge 
stands ~70 m above the Greenheugh surface (Fig. 2). 
The ridge appears to be heterolithic, with a combination 
of boulder-rich and finer-grained (containing ~decime-
ter-scale bedding) deposits [12,14]. The GV ridge has 
been interpreted as an erosional remnant of a fan that 
once covered the current extent of the pediment (and its 
shape was defined by the current outline of the pedi-
ment) [2] Alternatively, the fan may comprise partially 
preserved coarser grained deposits that terminated in 
transient lakes [4]. The timing of deposition relative to 
the pediment remains unclear [1-5]. Recent stratigraphic 
mapping from HiRISE images suggests that bedding 
within the GV ridge is dominantly sub-horizontal [12]. 
The nearly flat-lying bedding invites two possible 
endmember reconstructions irrespective of the strati-
graphic relationship between the GV ridge and the ped-
iment: 1) The GV ridge is a remnant of a fan that once 
extended well beyond Vera Rubin Ridge; 2) The rela-
tively flat lying deposits record the topsets of fan-
delta(s) that prograded into proximal lacustrine environ-
ments [4].  

 Curiosity encountered a small patch of heterolithic, 
non-lithified cobbles on VRR that may record a more 
extensive fan deposit. More compelling information 
should come from the closer survey Curiosity will con-
duct of outcrop exposures at the distal end of the ridge.  
In particular, effort will be made to detect any evidence 
of foreset beds [4,9,12].  

Exploration of GV ridge and Greenheugh pediment 
will allow us to evaluate previous interpretations that 
these landforms record major shifts in geomorphic, sed-
iment transport, and climatic conditions in Gale.  
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Fig. 2: View looking towards the southeast. 
 
 

Fig. 1: Location map showing topography (25 m red contours draped on HiRISE image) ,MSL traverse (white to date, 
yellow in the future), pediment outline (blue) and topographic transect (black dashed line). 

Fig. 3a,b Mesas encountered by Curiosity. Note the thick ~2-4m dark capping unit over Murray sediments. 

 
Fig. 4. Topographic profile A-A’ (Fig. 1) with labeled locations and hypothetical reconstructions (linear and nonlinear fits) 
of the Greenheugh basal surface (unconformity).  
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