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Introduction:   To determine if there is a 
systematic distribution of transverse aeolian ridges 
(TARs), interpreted to be either small dunes or large 
ripples [1], across the Martian dichotomy boundary, 
we examined Mars Orbiter Camera (MOC) images 
from the Mars Global Surveyor (MGS). MOC 
narrow-angle (NA) first revealed abundant transverse 
aeolian features with wavelengths <100 m [2]. A 
thorough MOC survey showed TARs are ubiquitous 
between 60° N and S and, 180° to 120° W [3].  The 
present work repeats the survey on the opposite side 
of the planet.  

 Images that were examined in this survey 
were collected between September 1997 and January 
2002. The first area that was studied is 60° S to 60° N 
and 0° to 10° W (fig. 1).  A second area further to the 
west, from 60° S to 60° N and 10° to 20° W (Fig. 1), 
was studied using MOC images collected from 
September 1997 to February 2000 and compared to 
the eastern area. Note that the crustal dichotomy 
occurs at ~10°N in this region.  We investigated total 
of 885 narrow-angle images. 

Methods:  Upon examination, images were 
classified as belonging to one of three categories: 1) 
those that contained TARs; 2) those that didn’t 

contain TARs; and 3) those that were “questionable.” 
This latter category comprised the smallest number of 
images.  This classification resulted from: a question 
of whether or not the features that were contained 
were in fact TARs, or the image contained TARs too 
small (< 7 m wavelength) for their wavelengths to be 
accurately measured.  Due to image resolution or 
shadows, there may have been TARs that were not 
detected in some of the images that were classified as 
“no TARs.”  However, this is a random error, and 
should not systematically affect our results. 

Where TARs were identified, we selected a 
representative cluster from which to measure the 
TAR wavelength. This was done by taking a 
measurement over multiple adjacent TAR crests, 
usually across eight crests but as few as four dune 
crests (Fig. 2), then dividing this length by the 
number of TARs crossed. We measured wavelength 
by counting pixels in Photoshop, and also kept a 
count of the total number of images found without 
TARs as well as their latitudes.  

 
Discussion: The majority of the TARs 

(>90% in both study regions) occurred near a 
topographic feature, such as a crater rim, the sides of 

Figure 1: The two black rectangles indicate the areas investigated for TARs.  The eastern box is 
located between 60° N and S and 0° to 10° W. The western box is located between 60° N and S and 10° 
to 20° W.  The background is a Mars Orbiter Laser Altimeter (MOLA) map.  
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a channel, or a knob or mesa (Fig. 2).  The average 
wavelength of these TARs ranged from as low as 7 
+/- 0.7 m and as high a 241 +/- 0.7 m, with 35 meters 
as the average for 0° to 10°W, and 27 meters being 
the average for 10° to 20° W.    

 

Figure 2:  MOC image M0403470 shows the 
relation between TARs and topography.  North is 
at the top and illumination is from the southwest.  
The blue line in the north is 140 m long and 
indicates the measurement that was taken of the 
TAR crests, giving 17.5 +/- 0.7 m average 
wavelength.  Image courtesy of 
NASA/JPL/MSSS. 

 
The dichotomy boundary is located at 0° to 

20° N for the eastern study swath, and this 
corresponds to an increase in the number of MOC 
images containing TARs (fig. 3).  The higher the 
latitude, the higher the number of images that did not 
contain TARs. 

There are two locations with high 
concentrations of images containing of TARs for the 
western study area:  one from 30°N to 20° S, and 
another near the same portion as the eastern section 
(0° to 10° N) (Fig. 3). 

To account for the non-uniform coverage of 
the Martian surface by MOC images, we determined 
the percentage of available MOC images in our study 
areas that contained TARs (fig 3).  In this method, 
the eastern and western sections were broken into 12 
separate 10° x 10° bins.  The total number of MOC 
images in each bin examined was divided by the 
number of images that contained TARs for this given 
section to give a percentage.  Figure 3 clearly shows 
a trend of higher concentrations of TARs towards the 

equator, corresponding with the location of the 
dichotomy boundary. 
 

 
Figure 3: Percent of MOC images (collected 
from September 1997 to August 1999) 
containing TARs for 0° to 10° W in red and 10° 
to 20° W in blue.    
 

Conclusions:    High abundances of TARs 
seem to correlate with topographic variability. In the 
southern highlands and along the dichotomy 
boundary, Mars exhibits breaks in slope over small 
horizontal distances, providing locations where TARs 
appear to be concentrated.   

TARs have been interpreted to be aeolian 
features, so we are currently investigating global 
circulation models (GCM) to determine if winds 
along the dichotomy boundary somehow favor the 
formation of TARs. We predict that winds are 
measurably higher over the dichotomy boundary due 
to the large drop in the elevation between the 
southern highlands and the northern lowlands.  If this 
turns out to be true in the models, this would suggest 
that two conditions (high wind velocities and 
topographic variability) are required to generate 
TARs.  With the recent release of HiRISE images [4] 
future research may provide a more detailed way to 
study TARs and their distributions and to determine 
if TARs are small dunes or large ripples [5]. 
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