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Numerous landforms on Mars suggest that glacial 
processes played a significant role in the surface 
evolution of the planet. While several landforms 
indicate ongoing cold-based glaciation within and 
beyond the limits of the present-day polar caps, other 
fossilized landforms suggest that the planet may have 
been glaciated over the major part of its history and 
that wet-based glaciers may have been present at 
some times.  

Among the fossilized landforms that may be of 
glacial origin, a particularly remarkable feature is the 
so-called Thumbprint Terrain (TT). This distinctive 
landform assemblage consists of parallel sets of 
periodic ridges and cones, which exhibit summit 
depressions and resemble human fingerprints in their 
overall spatial organization. There is no general 
agreement on the geological interpretation of the TT 
however: the interpretations proposed so far include 
volcanism, mud volcanism and glaciation.   

Most occurrences of the TT are located in the 
Hesperian Northern Lowlands, on the floor of mid-
latitude topographic basins such as Utopia Planitia 
and Arcadia Planitia. However, the largest field of 
TT identified so far is located near the equator, on the 
Hesperian floor of Isidis Planitia (Figure 1). We 
perform a new, comprehensive, mapping initiative of 
landforms in this impact basin, from both local high-
resolution data (CTX and HiRISE optical orbital 
images at 6 and 0.3 m/pixel respectively) and 
regional medium-resolution data (THEMIS infrared 
orbital image mosaics at 100 m/pixel, MOLA 
gridded elevation data at 300 m/pixel). We describe 
the individual geomorphic characteristics of the TT 

and associated landforms, their spatial organization 
and their mutual relationships.  

We found that the T.T. floor of Isidis Planitia are in 
close association with a peripheral network of 
Sinuous Ridges, Linear Depressions, and Mounds. 
This association is equivalent to terrestrial analogues 
(ribbed moraines, dirt cones, kettle holes, eskers, 
tunnel valleys and moraine plateaux). We 
demonstrate that this distinctive assemblage is a 
glacial landsystem inherited from the presence of a 
massive polythermal ice sheet over the basin during 
the Hesperian. The flow of the ice sheet was 
controlled by its basal thermal regime. Wet-based 
conditions led to the formation of Arcuate Ridges 
and Aligned Cones in most parts of the basin, while a 
negative geothermal anomaly due to impact-related 
crustal thinning was responsible for cold-based 
conditions in its central part, where only Isolated 
Cones and Cones Fields are present (Figure 1). 
Sinuous Ridges, Linear Depressions and Mounds at 
the basin margins are interpreted as relicts of a radial 
network of subglacial channels, which drained the 
glacial meltwater produced within the interior of the 
ice sheet across its cold-based periphery (Figure 1). 
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Figure 1: Landform assemblage in Isidis Planitia and reconstitution of ice sheet dynamics. 

 

 

 
 


