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Introduction:  Mapping planetary surfaces re-

mains a challenge for planetary scientists.  The actual 
mapping system based on delineation of broader geo-
logical units (e.g., Fig.1) needs to be reconciled with 
the most recent datasets that address local context sur-
face morphologies. The interpretation of the former 
usually omits the most recent episodes of surface evo-
lution, revealed by high-resolution satellite imagery 
provided by Mars Orbiter Camera (MOC), Mars Re-
connaissance Orbiter Context Camera (CTX), High 
Resolution Imaging Science Experiment (HiRISE) and 
recent digital terrain models (DTMs). Neither mapping 
approaches take into consideration the altitudinal dis-
tribution of landforms or surface geologic deposits that 
have, in many cases, elevation coherence. The key to 
unite both interpretations is in a regional mapping ap-
proach and combination of both visual data and altim-
etry data into a united morphometrical and geomor-
phological interpretation of surface terrains. We pre-
sent here the results of an ongoing campaign to remap 
the Utopia Planitia region of the northern plains of 
Mars. 

Methodology: A regional computed relief map 
was created that can distinguish local differences in 
altitude up to 2 m and delineate with better precision 
the geologic structures than the existing geologic map 
[1]. This map is then used to differentiate for example 
the glacial and periglacial structures in centre of Uto-
pia that superpose the original geologic structures, 
which has consequences when interpreting our final 
results (Fig. 2). 

These initial datasets and preliminary interpreta-
tions will be used in an effort to compile a regional 
map of surface structures within the region, using GIS 
techniques and morphological interpretation of visual 
datasets. The focus will be in interpretation of both 
altitudinal and visual datasets and local correlations 
between the processes that can lead to a regional de-
scription of processes that acted in utopia and nearby 
regions. Our approach addresses also one of the most 
recent shifts in interpretation of broader scale geologi-
cal units of Tanaka et al. [1], namely the interpretation 
of the existence of Vastitas Borealis Unit, covering 
most of the northern plains. In addition, this has impli-
cations for the most recent attempts to date these rela-
tively young units as base for better definition of Ama-
zonian epoch [2]. Our approach will lead to better con-
strain the upper morphologic units that will be defining 

grounds for better crater counting in this area besides 
the mapping aspects that already shows an improve-
ment in delineation among surface morphologies [3]. 
Furthermore, a key to interpretation of the regional 
context rests in the spatial integration of diverse data-
sets such as Mars Recconaissance’s Shallow Subsur-
face Radar SHARAD measurements, and CRISM geo-
chemical datasets [4], that suggest the presence of wa-
ter ice in upper deposits and different levels of mineral 
alterations in the area of study, which will be used, 
along with morphologic interpretation to the interpreta-
tion and mapping. 
 

 
Fig.1 Current geologic map of Utopia Planitia and 
surrounding areas superposed on a THEMIS mosaic. 
The numbers represent geologic provinces [1]: 1. Vas-
titas Borealis interior unit; 2. Crater unit; 3.Vastitas 
Borealis marginal unit; 4.Utopia Planitia Plain unit 1; 
5. Utopia Planitia Plain unit 2; 6. Nephensis Mensae 
Unit; 7. Astapus Coles Unit; 8. Elysium Rise Unit. 

 

Fig.2 Relief map of the same units showing differences 
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in elevation among impact cratered, volcanic and plain 
units. 

 
Results: The main focus of the mapping was to 

better differentiate the units comprising the Utopia 
Planitia region. A survey of CTX imagery revealed the 
presence of three characteristic landforms in western 
Utopia: glacial landforms, periglacial landforms and 
fluvial landforms (Figure 3); besides the three we also 
identified undifferentiated (mixed) contact units at the 
convergence of the three, formely described as 
marginal units [1].  

 

 
 
Fig.3  Surface processes identified on CTX imagery 
(dots) superposed on morphometric mapping of 
surface in Utopia Planitia region. The dots represent 
concentric crater fill (green), polygonal terrain (red), 
gullies (blue), and debris flows (purple). 

 
At a regional scale our mapping results better 

identify limits among distict surface morphologies and 
show a succession of events that span through the 
entire Martian geologic time from cratered terrains in 
Arabia Terra and Terra Sabaea to much younger 
volcanic units of Elysium Mons and the youngest units 
that covers Utopia basin (Figure 3). 

Based on our ongoing mapping, we have identifyed 
the following main morphologic units: 

Elysium flows consist of several large volcanic ba-
saltic lava flows  towards Utopia basin and one of the 
major volcanic flows on Mars [1]. The new imagery 
confirms the original boundaries of Tanaka et al. [1], 
with a few minor modifications. 

The Glacial unit 2 is a distal glacial unit that con-
sists of smooth thick materials deposited on top of an 
exisiting lightly cratered plains of undetermined age. 
See Osinski et al. [6, this conference] for further details 
and discussion of this unit. 

The “Remnant” Glacial unit 3 consist of fretted 
terrain and represents modification of the upper glacial 
units [cf., 5] by mass movement, erosional and deposi-

tional processes that removed/ buried most of glacial 
effects. See Osinski et al. [6, this conference] for fur-
ther details. 

Adamis Labyrintus unit [1] is formed at the periph-
ery of Elysium flows and consist of the so-called giant 
polygon terrain. 

Undifferentiated unit is a mixture of impact crater-
ing, volcanic and glacial and patchy periglacial land-
forms.   

Periglacial unit is a unit that consists of polygonal 
terrains and scalloped depressions indicating a major 
ice buried component [7]. It’s stratigraphy and origin is 
discussed by Kerrigan et al. [8, this conference]. 

Further mapping and crater counting to determine 
the age of these different units is ongoing. 
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