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Introduction:  Active aeolian processes are com-

mon across much of the surface of Mars [1]. Both rip-
ples and dunes have been seen to move in high resolu-
tion images acquired over the last decade and more. 
Given that these processes are likely to have been one 
of the dominant agents for change for millions of 
years, it is important to study how they evolve and 
interact with their environment. Here we monitor pre-
sent-day activity of complex aeolian features, made up 
of at least two separate dune fields.  

Study Region:  Our study focuses on aeolian fea-
tures in the vicinity of Moni Crater (Figure 1), within 
the larger Kaiser Crater in Noachis Terra. The latest 
Mars global digital dune database [2] (MGD3) identi-
fied 2 separate dune fields in this area, to the W and E 
of Moni Crater. Our study concentrates on monitoring 
activity in the area between these two fields, as winds 
are likely diverted by the topography associated with 
Moni Crater, and the peak ring of Kaiser Crater. 

 

 
Figure 1. The two sets of dunes studied here, identi-
fied by location, elevation, and thermal inertia (not 
shown), with view roughly centered on Moni Crater.  
 

Methods:  We used time series HiRISE and CTX 
images that were co-registered and orthorectified to 
their own stereo Digital Terrain Models (DTMs). For 
HiRISE, we used NASA PDS data, with 5 images 
from Jan. 2008 to Aug. 2013. For CTX, we produced 
our own DTM and ortho-images that cover the same 
maximum time period as HiRISE, with observations 
taken at the same time. We use an automated method 
of quantifying ripple and dune migration, using COSI-
Corr, which is well-validated for HiRISE data, and 

which we recently validated for CTX data [3]. We 
measured dune heights in CTX and HiRISE (where 
available) to calculate dune fluxes.  

Results: We achieved reliable results for both 
HiRISE and CTX time series images. 

HiRISE.  COSI-Corr use with HiRISE is capable of 
detecting ripple migration on dune surfaces, in addi-
tion to bulk dune movement. We observed increasing 
levels of migration with time confined to dunes only 
(Figure 3). Mean dune values of displacement vary 
between 0.4 and 7.9 m over 3410 days (T4), corre-
sponding to mean rates of 0.22 m/Eyr.  
 

 
Figure 3. HiRISE monitoring results over 3410 days. 
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It was also possible to monitor the evolution of ripple 
displacement as a function of location on a dune (Fig-
ure 4). Displacement again increases with time, and is 
concentrated towards the dune crest.  
 

Figure 4. Example of detailed HiRISE monitoring of 
ripples on a single dune.  
 

CTX.  We extended the number of dunes moni-
tored from 18 with HiRISE to 134 with CTX. Mean 
dune heights for Set 1 and 2 are 18 and 26 m respec-
tively. Mean dune values of displacement vary be-
tween 1.7 and 23.2 m over 3410 days (T4), corre-
sponding to mean rates of 0.5 m/Eyr (Figure 5). Set 1 
rates are slightly higher (0.53 m/Eyr) than Set 2 rates 
(0.49 m/Eyr). All rates were higher than the measured 
mean bedrock misregistration of 0.09 m/Eyr. Both sets 
of dunes are moving in similar directions (Figure 6).  

 

 
Figure 5. CTX monitoring results as a function of 
dune heights (measured from CTX DTM). 

 
Figure 6. CTX monitoring results, showing migration 
rate, direction, and location of bedrock misregistra-
tion area. 
 

Discussion:  The overall values of displacement 
and migration rates are similar to others identified on 
Mars. However, our dune heights are slightly larger 
(mean = 27.2 m) than those mean values reported at 
most other active dunes (e.g. Gale, 3.5 m [4]; Nili 
Fossae, 12.7 m [5]; Holden, 20 m [5]), resulting in a 
larger mean flux (13.3 m3 m-1 yr-1 for all in the CTX 
monitoring study). The migration, and possibly com-
position, of these separate sets of dunes offer an im-
portant low latitude study site in a region of possibly 
multi-directional wind regime.  
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