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Introduction:  The detailed investigation using 

CTX image mosaics, coupled with paper studies and 
incorporating other imagery and altimetry datasets, led 
to the production of the first geomorphological map of 
Ius Chasma [1]. The map displays 48 main units of 
which some are subdivided into more detailed 
morphologies. The trough hosts numerous important 
landforms, including walls of spur-and-gully 
morphology, sapping channels, pit chains, large 
landslides, trimlines, glacier-related benches, 
lacustrine floor units, as well as thousands of dune 
fields and impact craters. The number of features and 
their spatial relationships create a complicated and 
ambiguous geomorphological configuration. The map 
presents also several features which have not been 
reported and/or interpreted before, including three 
alluvial fans with dendritic channels, present-day 
leakages on the chasma wall, moraines and other 
glacial landforms in the western part of the trough, as 
well as considerably old landslide deposits. In 
addition, the map is the first cartographic product 
presenting full inventory of dune fields, impact craters, 
and light-toned outcrops within  
a large part of Valles Marineris.  

Technical details:  The map was prepared using 
MRO/CTX images, supplemented predominantly by 
MRO/HiRISE and MGS/MOLA data. One hundred 
CTX images were used to create three mosaics (i.e. 
Western, Central and Eastern sections of the map) in 
Integrated Software for Imagers and Spectrometers 
(ISIS). The original CTX image resolution was 
decreased to 12 m/pxl to improve a pace of 
cartographic procedures. The mapping was performed 
in ArcGIS software. The map was produced in GCS 
Mars 2000 Sphere coordinate system and plate carrée 
projection (equirectangular projection). It covers the 
area of 86,048 km2. The scale of the map is 1:260,000, 
however cartographic works were performed in scale 
1:10,000 which allowed to create an extensive and 
detailed geomorphological database.  

Map legend:  The geomorphological map of Ius 
Chasma [1] contains 52 symbols, some of which are 
subdivided into more detailed units. The map legend 
contains four main groups of features, i.e. wall-related, 

mass movement-related, floor-related, and other 
landforms and features.  

Wall-related features. In this group four main units 
were distinguished, i.e. walls of spur-and-gully 
morphology, sapping channels, coalesced pit chains, 
and isolated buttes. Slopes of all aforementioned units 
were further divided into three types displaying 
different states of activity, i.e. active, grooved, and 
inactive. Additional units in wall-related features' 
group are: higher benches (of glacial origin), lower 
benches (of lacustrine origin), and trimline-related 
rocks and basal escarpments (both related to valley 
glaciers). 

Mass movement-related features. Twenty-one large 
landslide scars were distinguished in Ius Chasma. 
Large landslide deposits were characterized by ten 
different geomorphological types (undivided, ridged, 
coarse, coarse small, grooved, gentle, rough, flat, 
remnant, active). Additional mass-movement features 
marked in Ius Chasma are: collapsed wall rocks, 
tongue-shaped features, small landslides, major talus 
cones, and other mass movements. There is over 1,100 
of those features in the map. 

Floor-related features. This group was divided into 
two main geomorphological sets (glacial features and 
floor units) and six individual units (periodic bedrock 
ridges, ridged units, rounded floor units, alluvial 
plains, black dune fields, and sand covers). The glacial 
features' set consists of four geomorphological types 
(moraines, till plains, outwash plains, and patterned 
grounds), all localized in the western part of Ius 
Chasma. The floor units' set was divided into nine 
subunits, which represent areas not obliterated by 
landslide and glacial deposits. 

Other landforms and features. The map contains 
over 10,000 dune fields, over 400 light-toned outcrops, 
almost 50,000 impact craters, as well as areas of 
boulders, light-toned layered deposits on plateau 
surrounding Ius Chasma, leakages (possible Recurring 
Slope Lineae), and structural features (normal faults, 
exhumed fractures, and fractures undifferentiated). 

References: [1] Dębniak K. T. et al (2017) Journal 
of Maps, in review. 
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Fig. 1 Ius Chasma: (a) Context map of 
mapped area; (b) Western, (c), Central, 
and (d) Eastern sections of the 
Geomorphological Map of Ius 
Chasma. 
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