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Introduction:  The Curiosity Rover has encoun-

tered a geochemically and sedimentologically diverse 
suite of rocks along its roughly 600-sol traverse across 
the floor of Gale crater.  Nearly all major geologic 
units studied to date have an inferred sedimentary 
origin, formed via a range of depositional mechanisms 
including aeolian, fluvial, and lacustrine, and recording 
evidence of potentially habitable ancient environments 
[1].  These rocks often exhibit clear stratification, and 
span an array of grain sizes from cobble-sized con-
glomerates [2] to clay-rich mudstones [3].  Although 
common along the Curiosity traverse, the often limited 
exposures of layered outcrops has presented a chal-
lenge in defining genetically related sedimentary units 
as well as identifying likely sediment sources and 
transport pathways.  Throughout its mission to date, 
the rover has been situated within a topographic low 
between the Gale crater rim to the north and Mount 
Sharp to the south.  Possible sediment sources for the 
rocks observed by Curiosity could include either of 
these topographic highs, as well as along-valley 
transport of aeolian sediment, as occurs in the modern 
Bagnold dune field within Gale crater.   

Bedding Geometry:  Where possible, bed geome-
try and large-scale outcrop architecture can provide 
clear indicators of sediment transport direction as well 
as identify post-depositional deformation originating 
from impact cratering or other tectonic sources.  Out-
crops exhibit both planar bedding and a range of more 
intricate cross-stratification styles.  We have used both 
Mastcam and Navcam stereo images to resolve the 
three-dimensional structure of prominent layered out-
crops encountered along the traverse.   

Sheepbed Mudstone: Both topographically and 
stratigraphically the lowest geologic unit observed by 
Curiosity, the Sheepbed mudstone is inferred to have 
formed in a distal alluvial or lacustrine setting.  Promi-
nent contacts within this unit and with the overlying 
Gillespie sandstone show nearly horizontal orienta-
tions, consistent with a distal alluvial environment 
where sheet-form sandstones prograde over pla-
ya/lacustrine mudstones. A shallow regional dip to the 
east detected over 100-m length scales (<1°) is con-
sistent with a depositional origin deriving from the 
Peace Vallis sediment routing system. 
Shaler and Striated Unit sandstones: Since departing 
Yellowknife Bay, a number of cross-bedded 

 Figure 1: Major Sedimentary outcrops observed 
along the Curiosity Traverse, including distribution 
of the Striated Unit (pink) observed from HiRISE. 
 
sandstones have been studied along the traverse [4].  
These include Shaler (Sol 315), Inwood/Manhattan 
(Sol 349), Dingo Gap (Sol 538), Junda (Sol 548), and 
Kimberley  (Sol 579).  These outcrops are dominated 
by large-scale bounding surfaces between cross-bed 
sets which exhibit similar dips ranging from southeast 
(Shaler) to south-southwest (Kimberley).  In most cas-
es, measured dips are relatively modest at 5-15 degrees 
from horizontal.  Several of the later outcrops comprise 
a larger scale geomorphic unit first defined from or-
bital images and informally referred to as the Striated 
Unit.  This unit is defined by its light-toned appearance 
with well-defined ENE-WSW trending lineations, of-
ten truncated sharply by a more massive overlying 
light-toned unit.  Once again, the observed predomi-
nance of southward-dipping beds is most consistent 
with a sediment source originating with the Peace Val-
lis fan from the northern rim of Gale.  

Orbital Topography of the Striated Unit: Given 
its distinctive appearance and broad occurrence over a 
roughly 10km2  area, the distribution of the Striated 
Unit can be further analyzed from meter-scale orbital 
HiRISE stereo topography.  From these data, it is clear 
that the striated unit systematically increases in eleva-
tion to the south, spanning a total of at least 40 meters 
vertically.  Individual outcrops are roughly coplanar, 
possibly defining a pre-existing paleo-surface which 
dips northward at roughly 1 degree.   The north-
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dipping regional slope of the Striated Unit suggests a 
response to the topography of Mount Sharp, indicating 
a likely origin postdating the formation and erosion of 
Mount Sharp into roughly its present form.  The in-
ferred upslope progradation of southward dipping beds 
suggests a more complex origin for the Striated Unit 
than indicated from rover-scale dip measurements 
alone, and potentially involving some combination of 
laterally migrating fluvial facies in an aggrading sys-

tem and/or aeolian reworking.  Further, the proximity 
and northward dip of the succession highlights the po-
tential for observing interstratification of sediments 
derived from Mount Sharp itself.  
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Figure 2: Mastcam View of the Junda Outcrop, 

taken on Sol 349.  View is to the east,  while major 
bed boundaries dip to the right (south).   

 

 
 
Figure 3: Map view of the Shaler outcrop, from 

Navcam images.  Colored markers show individual 
dip measurements from multiple Mastcam mosaics.  
Dip symbols show the average dip for each mosaic, 
with a consistent overall southeastward dip between 
5-15 degrees. 

 
 
 
 
 

 
 

 
Figure 4: Northward-dipping contours above 

and below the best-fitting plane to observed out-
crops of the Striated Unit upper contact.  Outcrops 
of the Striated Unit are nearly uniformly found 
within a +/-3m vertical zone around this planar 
surface.  Several southward-dipping outcrops iden-
tified along the traverse likewise fall within this 
narrow window, potentially suggesting a forma-
tional relationship.   
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