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Introduction:  Eolian landforms, which are abun-

dant on Mars, serve as indicators of the strongest pre-
vailing wind direction in an area. Using these land-
forms we can add to the knowledge of surface wind 
regimes which are currently based mainly on meteor-
itic data from past lander missions. Interpreting high-
resolution Mars Orbiter Camera Narrow Angle (MOC 
NA) images allows us to observationally determine the 
prominent wind direction for an area through geomor-
phic analogy to Earth. 

Viking images reveal dark albedo spots, thought to 
be large dunefields, in the southern half of many cra-
ters of the southern highlands on Mars (Fig. 1)[1]. 
Herschel Crater is one such crater with a 304 km di-
ameter lying northeast of Hellas Basin and centered at 
228° W and 15° S. 

  
 

 
Figure 1. Viking image PIA00182 of Mare Tyrrhenum. Notice the 
craters containing dark material in their southern halves. The white 
box surrounds Herschel Crater. (NASA) 

 
Eolian Features: Three kinds of eolian features 

are found in Herschel Crater. The most straightforward 
features to interpret are barchan dunes. Barchans are 
crescent-shaped dunes with a steep slip face bordered 
by two horns oriented generally downwind [2]. They 
form by uni-directional winds and so when seen, give 
a clear indication of wind direction (Fig. 3). The bar-
chans in Herschel Crater are composed of dark sand, 
possibily basaltic in origin [3]. 

Wind streaks are also found in the crater and used 
to interpret wind direction. Greeley [4] suggests that 
bright streaks on Mars could be caused by deposition 
of material behind obstacles, while dark streaks might 
be formed by erosion of material. Bright streaks are 

dominant in Herschel Crater. Grooves, possibily 
caused by wind erosion of sand deposits, are grouped 
with wind streaks when interpreted. 

The most difficult eolian feature to interpret in 
MOC NA images are the abudant bright “ripple-like 
features” [5]. They are similar in morphology to gran-
ule ripples on Earth which are formed from eolian 
movement of  particles 2-4 mm in size [6]. Even with 
the high-resolution MOC NA images (generally 1.5 
meters per pixel) these bright features proved difficult 
to analyze because of their tranverse, or possibily lon-
gitudinal, nature and lack of a definite slip face (Fig. 
2)[1]. 
 

 
Figure 2. A small crater containing the bright “ripple-like features”. 
(NASA/JPL/MSSS) 

 
Methodology:  The acquired MOC NA image data are 
reviewed for the presence of eolian landforms. Such 
landforms appear in  26 images within Herschel Cra-
ter. After this review of available imagery, the cata-
loged images are reviewed again with the objective of 
inferring wind direction from the landforms using the 
method described below.  Both of these processes are 
done by eye owing to the lack of  reliable automated 
methods.  Three images are not interpreted for wind 
direction because they contained the only bright "rip-
ple-like features". These duneforms warrant a more 
indepth study and will be considered in future work. 
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Images are interpreted by placing arrows in the di-
rection of the wind based on geomorphology. Differ-
ence in wind direction interpretation among interpret-
ers ranges from 1 degree in straightforward images to 
7 degrees in more complex ones. With the arrows in 
place, the angle of each is recorded and averaged to 
produce the dominant wind direction of the imaged 
area. The data are only averaged and combined once it 
is confirmed that the features indicated similar wind 
direction for a given area.  

 

 
Figure 3. A MOC NA of barchan dunes with their interpreted direc-
tions superimposed on the image. (NASA/JPL/MSSS) 
 

Results:  The interpreted prominent wind direc-
tions for the 23 MOC NA images are plotted on a Vi-
king mosaic of Herschel Crater (Fig. 4). The results of 
our work indicate a predominant wind direction from 
the North-northeast  (195°) with wind deflections 
along the rim of Herschel Crater (Fig. 4).   One direc-
tional outliar is found along the crater rim which war-
rants further study as a possible echo dune location 
(indicated as a yellow arrow in Fig. 4). 

 
Conclusions: A prominent wind direction from the 

north indicates that the features formed during the 
southern hemisphere summer, when the wind blows 
that direction and is strongest [7]. This wind direction 
persisted through several Martian years indicating a 
relative weakness of wind during other seasons. Our 
average wind direction is correlated with a Global Cir-
culation Model in another study by the authors in this 
publication [8]. 

 
Figure 4. A Viking mosaic of Herschel Crater.  Red boxes indicate  
the 23 MOC NA images analyzed.  Arrows indicate the average 
wind direction. Note the yellow arrow outlier.  (NASA) 

 
Future Work: Future work on the project will include 
better determinations of human error, the inclusion of 
yardangs, bright duneforms and other eolian features, 
and a broadening of the study area. The process of 
image analysis will be refined by splitting the images 
into standard areas, for which a dominant wind direc-
tion can be inferred. A project already underway is the 
creation of a Geographic Information System for easy 
data incorporation into future research. 
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