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    Introduction:  Yardangs are streamlined, irregularly 
shaped ridges of consolidated rock shaped by wind-
based deflation and wind-mobilized sediment. These 

erosional landforms vary in size and shape but are 
commonly characterized by elongated landforms with a 

blunt face in the direction of prevailing wind, tapering 
towards the lee [1]. Wind strength and azimuth 
variations, coupled with substrate erodibility, particle 

characteristics, and surrounding topography result in a 
variety of yardang shapes and sizes [2]. They commonly 
occur in large groups throughout desert landscapes on 

Earth; however, yardangs have been found to occur on 
other planets, such as Mars, Venus, and Titan [1,3,4]. 

Yardangs are highly prevalent among Mars ’ Medusae 
Fossae Formation (or MFF), an extensive geologic unit 
of probable volcaniclastic origin and the largest source 

of dust on Mars [5,6]. Previous work within this project 
focused mainly on mapping yardang distribution in and 
around the MFF region (specifically between 130-240˚E, 

-20-30˚N) [7] without regard for yardang classification. 
Here, we present and discuss common yardang shapes 

but emphasize several uncommon yardang formations 
discovered while mapping. 
              

    Yardang Discussion:  We broadly categorized MFF 
yardangs into five major shapes, described as 1) u-
trough, 2) cat-scratch, 3) teardrop, 4) anastomosing, and 

5) serrated; however, several locations outside of these 
categories exist, with eight specific locations shown in 
Figure 1.  

    Fig. 1a and b show inverted deltas in the process of 
eroding into yardangs. 1a is in the southern Zephyria 

Planum and has a host rock composed of fine-grained 
aeolian sediments and/or pyroclastic air-fall deposits of 
Amazonian–Hesperian age [8]. Wind direction is 

parallel to the delta (NE-SW). 1b is located within a 
Hesperian and Noachian transition unit and likely 
consists of impact breccias mixed with Hesperian mass-

wasted materials [8]. Wind direction near-perpendicular 
to the inverted delta forms thin, cat-scratch yardangs (N-

S) in between the distributary channels . In both 
instances, sediments composing the inverted relief are 
likely more consolidated and thus less likely to be eroded 

away.   
    Fig. 1c and d both show pedestal craters, formed 
through impacts into ice-rich material at mid-latitudes 

during periods of high obliquity [9].  The resulting ejecta 
protects the subsurface from erosion relative to the 
surrounding terrain. 1d appears to be in the later stages 

of yardang formation than 1c; however, the craters of 1c 

are on a much smaller scale and thus possibly easier to 
erode. 
    Fig. 1e presents a mesa of Amazonian-Hesperian age 

[8] amongst a field of km-sized serrated and u-trough 
yardangs. The mesa itself is also in the process of 

yardang formation; however, these u-trough yardangs 
appear to be in the opposite direction of those at lower 
elevations, possibly indicating a convoluted wind-

direction. In Fig. 1f, a late Amazonian volcanic unit that 
features a lobate flow is divided into a platy-like texture 
to the right and a smooth texture to the left [8]. A mesa 

of less friable material sits within the smooth unit. We 
interpret this feature and the platy material to be in the 

early stages of yardang formation.  
    Serrated yardangs forming in between the terraces of 
enigmatic lobate landforms (Fig. 1g and h) of Gordii 

Dorsum indicate a possibility of layered paleopolar 
deposits with varying friability. These scalloped 
deposits—possibly of transitional Amazonian-

Hesperian age [8]—are surrounded by plateaus of a more 
consolidated composition (not pictured). Elsewhere, 

yardangs of all morphologies, including cat-scratch and 
u-trough, are highly prevalent within the Dorsum.          
      

    Conclusions:  Yardangs on Mars provide insight into 
the near-surface wind directions and longstanding 
climate conditions as well as host sediment type, 

consolidation, and transportation [10]. While the dusty 
MFF hosts dense populations of yardangs, these 
landforms have also formed as far as the polar regions, 

such as those on the floor of Chasma Boreale [11].  Our 
present mapping and characterizing of the global 

distribution and morphologies of yardangs will provide 
insight as to how climate and aeolian activity has shaped 
the Martian surface over time.  
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Figure 1: Eight uncommon yardang formations found in and around the MFF. North is facing up in all images. Lat/Lon shown in 

upper left of each image. Images sourced from a global mosaic of CTX images compiled by The Bruce Murray Laboratory for 

Planetary Visualization [12][13].  
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