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Introduction:  The most important volcanoes of 

Mars shows possible glacial features on their NW 

flanks [1][2][3][4]. Hecates Tholus, 31.6ºN, 150ºE 

(Fig. 1), at the Elysium volcanic rise, shows glacial 

features that have been recently mapped [5][6][7]. The 

age of this volcano ranges between 3,800 and 100,000 

yr [5][8][9]. The glacial activity in its NW flank in 

mainly related to a double elliptical depression with 

an origin not yet explained [5][9][10].  

We conducted a geomorphological study of the 

high resolution HiRISE, MOC and CTX images in 

order to recognize possible glacial and periglacial fea-

tures in the lower NW flank of Hecates Tholus volca-

no [11][12], targeted to confirm the glacial origin of 

different materials and features observed in the area 

by other authors [5]. The analysis returned a wide 

variety of glacial and periglacial features marking an 

important role of ice on the landscape sculpting of this 

area [11][12] (Figure 1). Then, we made a 1:100,000 

in scale geomorphological map (by the use of a GIS 

software tool) of this region, in order to locate and to 

deduce the origin of all those features, their cross-cut 

relationships, spatial distribution, etc. We based our 

cartography on the analysis of two CTX images 

(B04_011324_2128; B06_011957_2127), as well as 

on a HRSC Digital elevation model (H1262_0000). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Location map of the study area (red box) in the NW 

flank of Hecates Tholus volcano. 

Results:  The available HiRISE and CTX images re-

veal the existence of different glacial features (Fig. 2) 

in all the area and an important modification on the 

original morphology of this flank of the volcano due to 

these glacial processes. The most important glacial 

features observed in the area are the potential glacial 

tongues marked by possible lateral, central and frontal 

moraines. These glacial tongues flow from the scarps 

what characterize this depression in the NW flank of 

Hecates Tholus. Some of the tongues seem to flow 

throught narrow channels, but most of them seems to 

start at the head of the scarps and to flow through the 

main depression. Once there, they are very similar to 

piedmont type of glaciers on the Earth. In the front of 

these glaciers, at the edge of the depression of the vol-

cano flank, we observed glacial features related to the 

erosion of the bedrock by glaciers (e.g., roches mou-

tonées and flutes), what is a clear marker of glacier 

retreat at least at the distal part of the glacial complex. 

This observation, together with the existence of fluvial 

features on the front of the putative glacier tongues 

talk about a possible warming event during the last 

stage of the geological history of this area, such as we 

previously indicate [12].  

 Our future works about this area will be focused on 

the study of the geological history, its climate implica-

tions and to analyze radar data (MARSIS data) in or-

der to test if (under the limit of the data resolution) is 

it possible to deduce the existence of ice under the 

surface of this area. We will prepare more detailed 

geomorphological maps of selected sites. 
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Fig. 2: Geomorphological map of the lower NW flak of Hecates Tholus volcano based on CTX imaginary and 

HRSC-derived DTM. This map reveals the important role of glacial and periglacial processes in this area. 
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