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Introduction:  On Earth a range of  periglacial 

processes and morphologies are indicative of moisture-
soil interactions in arctic terrain. [1].  Strikingly similar 
morphologies on Mars, at similar physical scales, have 
been identified in high resolution images taken by the 
Mars Orbital Camera (MOC) [2, 3].  Previously, poly-
gons identified in MOC images have been mapped 
globally in both the southern and northern polar re-
gions of Mars. [4].  The polygons were found in the 
range of 40° N – 90° N and likewise from –40° S to –
90° S [4]. Several different types of polygons were 
found: small scale, large scale polygonal nets on level 
terrain, and large scale polygonal nets in craters.  
These polygons are thought to be caused from thermal 
contraction in ice-rich soils [4].  

 
Figure 1: MOC image M0400060.  The width of 
this image is about 900 meters with each polygon 
measuring about 80 meters across. 

The focus of our research is to systematically clas-

sify and map the distribution of different types of pat-
terned ground found in the southern polar regions of 
Mars. The different types of patterned ground are 
grouped together and mapped onto a Mars polar base 
map with a topographical overlay. This allows us to 
identify the locations of each different type of pat-
terned ground, establish their spatial relationships, and 
characterize any elevation, longitudinal or latitudinal 
controls on different types of polygon formation.  This 
will help characterize the range of occurrence of the 
different morphologies of patterned ground and any 
physical controls on the development of these mor-
phologies. 

Method: High resolution MOC images are a treas-
ure trove of detail on the small-scale morphology of 
the Martian surface. Images with pixel resolutions of 
better than six meters were used to examine the Mar-
tian polar regions to identify and classify the different 
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Figure 2: MOC image M0805011. The width of this 
image is about 450 meters with each polygon measur-
ing about 40 meters across. 
ypes of patterned ground formations. In this abstract 
e focus on reporting our classification of the many 
arieties of patterned ground morphology that occur in 
he Martian southern polar region. Polygonal features 
or this investigation were defined as a group of po-
ygonal-shaped liniments on the scale of 10’s to 100’s 
f meters that are repeated at the same scale. Only 
hose images in which polygons were easily identified 
ere categorized. We focused on the latitude ranges in 

 
 
Figure 3: MOC image M0903178. The width of this 
image is about 450 meters  which each polygon meas-
uring about 110 meters across. 



which patterned ground was previously found; -60° S 
to -85° S. We are reporting on the classification and 
distribution of polygons found from the latitude range 
of 0° – 360° on the Martian south pole. [5] 

Observations: Of the 4516 MOC images analyzed, 
478 displayed easily identifiable polygon features. The 
patterned ground was classified into five distinct 
groups. The first group consisted of polygons that 
formed in bedrock with no hint of frost cracking 
nearby (figure 1). This was the largest grouping of 
polygons, with 184 images falling into this category.  
These polygons appear to be depressions and their 
soften appearance indicates some erosion.  This group 
may represent areas of fossil ice wedge processes that 
have long since stopped. Mapping the distribution of 
these types of polygons can give us an indicator of 
where ancient areas of polygon formation occurred. 
The second group consisted of 126 images containing 
polygons that appear to be actively forming (figure 2). 
The network of frost cracks indicates that this process 
is ongoing and possibly forming new polygons. The 
distribution of this type of polygon can give indication 
of where polygon formation could be occurring during 
recent epochs. The third type of patterned ground was 
found to occur beneath the polar ice cap (figure 3). 
There were 78 MOC images that showed a lattice of 
polygons underneath the polar ice. The fourth type of 
patterned ground appears to consist of polygons inter-
spersed with dark dune spots (figure 4). There were a 
total of 75 images that displayed this interesting occur-
rence. It seems to indicate that dark dune spots may 
relate to the processes that drive polygon formation. 
These polygonal features and dark dune spots have 
been mapped against Ls to determine any possible link 

with the Martian annual cycle.  Small scaled polygons 
comprised the fifth major group of MOC images with 
polygons (figure 5). There were 7 images in which 
small scaled polygons were clearly visible. The distri-
bution of these polygons may also indicate ancient 
areas of patterned ground formation. The mapping of the 
distributions of these groups of polygons is currently ongo-
ing. 

 
 
Figure 4: MOC image M0700434. The width of this 
image is about 450 meters with each polygon measur-
ing about 30 meters across. 

A major grouping of polygonal features was found in the 
region of Planum Angustum (latitude -78°S - -82°S, longi-
tude 60° - 90°) [5]. This region is also referred to as “Inca 
City.”   These polygonal features relate closely with the po-
lygonal grouping of figure 4. This suggests that polygons 
found in Planum Angustum are undergoing current perigla-
cial processes that may be linked to the Martian climate cy-
cles.  

 
 
Figure 5: MOC image M1200344. The width of this 
image is about  300 meters with each polygon measur-
ing about 10 meters across. 

Conclusions:  There are five different types of 
polygons that can be identified on the Martian surface. 
There are areas of ancient polygon formation as well 
as what appear to be currently active areas of perigla-
cial activity. There is an indication that dark dune 
spots may be related to polygon formation and that 
periglacial processes are occurring underneath the po-
lar ice.  

References: [1] French H. M. (1976) The Perigla-
cial Environment. 1-19 [2] http:// www. msss.com/ 
moc_gallery./ [3] Kuzmin R.O., Ershow E.D., Koma-
row I.A., Kozlov A.H. and Isaev, V.S. (2002) LPS 
XXXIII, 2030. [4] Kuzmin R.O. and Zabalueva E.V. 
(2003) LPS XXXIV, 1912. [5] Langsdorf, E.L. and 
Britt, D.T. (2004) BAAS 36, 1160   

 

Lunar and Planetary Science XXXVI (2005) 2140.pdf


