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Introduction:  Sand dunes cover about 5% of the 
land surface on Earth, and longitudinal (‘seif’) dunes, 
where the material accumulates in lanes oriented along 
the mean transport direction, are among the most 
common type of dune[1,2], covering half to two-thirds 
of sand seas. In contrast, they are among the least 
common dune-type on Mars [3]. The Cassini RADAR 
instrument [4,5] has observed [6] apparently aeolian 
landforms during the T3 flyby, nicknamed ‘cat 
scratches’ that we interpreted as aeolian. Large regions 
of similar features have been observed [7]  near Ti-
tan’s equator during the T8 flyby, and favourable 
viewing geometry, higher resolution and possibly lar-
ger features now show these clearly to be longitudinal 
dunes (fig.1). Here we show some example Titan im-
age sections acquired with the Cassini Ku-band (2-cm) 
SAR with typical resolutions of ~500m, and Shuttle-
borne radar from the SIR-C/X-SAR mission  (at C- 
and L-band, 24 and 6 cm) 

Discussion:   The morphologies of the terrestrial 
and Titanian dunes are remarkably similar (figs. 1-6), 
despite the known environmental differences (factor of  

 

Figure 1. 75x50 km segment of Cassini Ku-band SAR 
acquired October 2005 during T8 flyby over Belet  

Figure 1b – as above but a 30x20km blowup for com-
parison with the terrestrial analogs imaged at higher 
resolution 

 
Figure 2. 30x20km segment of SIR-C L-band  image of 
Namib desert acquired in 1994. Data Take 58.40 
Processing ID 44419 
 
1/7 difference in gravity and 4 in air density Titan vs. 
Earth) and presumed differences in windblown materi-
als.  Terrestrial dunes, the best examples being in the 
Namib (fig.2) and Australian deserts,  are typically 
half as wide as the gaps between them, a geometry we 
also observe on Titan. This ratio indicates an ample 
sand supply in the Belet dark region where we observe 
most of the Titan dunes on T8. As with terrestrial 
dunes, the Titan features are sub-parallel, with 
length/width ratios of order 100, and occasional tun-
ing-fork junctions. The longitudinal character of the 
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dunes on Titan is very clear in their often complex 
interaction with preexisting topographic features, 
where the dunes part and rejoin beyond. This permits a 
determination of the characteristic wind direction near 
the surface [7].  
 

Figure 3. 75x50 km segment of Cassini Ku-band SAR 
acquired October 2005 during T8 flyby over Belet  

 
Figure 4. 30x20km segment of SIR-C C-band  image of 
Namib desert acquired in 1994. Data Take 58.40 
Processing ID 44422 
 

Contrary to the Belet region where the features 
have evident topographic expression (with uprange 
glints as observed on terrestrial dunes) the cat-scratch 
features observed in T3 around 30 degrees latitude 
(fig.5) are simply dark streaks. These often have a ta-
pered shape, perhaps indicating less abundant sand. 
Again, similar features are observed in the Namib de-
sert (fig.6).  
Implications:  The detection of dunes requires winds 
strong enough to saltate particles : longitudinal dunes 
are associated specifically with a fluctuating wind re-
gime.  Detection of dunes also requires sand-
generating processes to have been active on Titan, and 
that sand sinks (such as standing bodies of liquid) are 
absent in the regions in which dunes are so far ob-
served. The dunes reported here have been observed in 
optically-dark regions, but not all optically-dark re-
gions have dunes. Only the Cassini RADAR instru-

ment has been able to identify the dunes  from orbit, so 
further study of the global-scale distribution of dunes 
and the implications for hydrology and meteorology 
awaits additional radar imaging coverage. The next 
SAR pass presently planned is T13 in April 2006. 
     Unlike Mars, where Aeolian processes appear to 
dominate the present epoch, Titan appears to exhibit 
both recent fluvial and Aeolian features. The striking 
similarity of the Namib dunes with those on Titan rein-
forces the growing perception of Titan as an Earth-like 
world, with ongoing geological processes similar to, 
but circumstances very different from, those here.  
 

 
Figure 5. 75x50 km segment of Cassini Ku-band SAR 
acquired Feburary 2005 during T3  flyby north of 
Xanadu.   

 
Figure 6. 30x20km segment of SIR-C C-band  image of 
Namib desert acquired in 1994. Data Take 58.40 
Processing ID 11859. 
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