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   Introduction. In the permafrost zones on the Earth the 
polygonal terrains are most widespread features, which 
serve as the basic morphological indicator of ice-reaching 
deposits presence [1]. The polygonal-like features on Mars 
with scale similar to the terrestrial ice-wedge polygons 
have been described in first on the base of the Viking Lan-
der 2 panoramic images and the separate Viking Orbiter 
images and their most possible origin have been interpreted 
as result of the thermal contraction in ice-reach soils [2-6]. 
The high resolution imaging of Mars by Mars Orbiter 
Camera (MOC) during Mars Global Surveyor MGS mis-
sion operation [7] have shown much more detailed multiple 
examples of the polygonal terrains.  Recently conducted 
analyses of the MOC images for separate regions of the 
planet have shown that the morphology of the Martian 
polygonal features is very similar with the terrestrial ice-
wedges polygons, while their size range (~ 20-300 m) is 
some wider [8-10]. First attempt to conduct the global 
mapping of the polygonal terrains on Mars [9], has been 
undertaken on the base of 68 studied MOC images and has 
shown that the terrains are located in the both hemispheres 
of Mars mainly on the latitudes higher than 40°. In the 
work we present our preliminary results of global mapping 
of the Martian polygonal terrains occurrence on Mars (us-
ing our data base of the features occurrence on Mars) and 
discuss their morphological aspects. 

Observations.  To create the data base of the global 
distribution of the polygonal terrains on Mars we con-
ducted analysis of the high resolution MOC images, re-
leased from September 1997 to January 2002. For reliable 
identification of the polygonal patterns within the latitude 
range 40°-90° (in both hemispheres), only the images re-
ceived at good atmospheric conditions were used in our 
analysis. At that, any gigantic polygonal structures (with 
size > 1 km) seen on Mars in the places were excluded 
from our consideration as the object associated mainly with 
tectonic processes than with permafrost one. Presented in 
the work the results of the global mapping of the polygonal 
terrains locations are based on the 392 images (with resolu-
tion 1.39-10 m/px), displaying presence of the features. On 
the base of the images we compiled the map of the global 
distribution of the polygonal terrains on Mars (fig.1), 
which represents more detailed picture of their spatial dis-
tribution than the first map from [9]. All analyzed and 
mapped polygonal features have variable sizes (within the 
range 7-200 m) and morphology. On the base of their mor-
phology the polygonal terrains may to be subdivided on 
four main types: (1)-the small-scale, polygonal-blocky 
nets; (2)-the large-scale, polygonal nets with orthogonal 
and tetragonal elements of the structure, placed on the dif-
ferent types of the surface; (3)-the large-scale polygonal 
nets with mostly orthogonal structure, placed mainly on the 
impact craters floor; (4)-the large-scale polygonal nets with 
mostly orthogonal structure and the distinct rollers within 
the wedges. Fist type of the terrains is characterized by 
smallest block sizes (7-30 m in cross) with the wedge’s 
wide on the limit of the images resolution (<2 m) and 
represents the most widespread polygonal features on 
Mars. The type also characterized by very regular polygo-

nal nets with small dispersion of the individual polygons 
size. In the place, the polygons type has very distinct hon-
eycomb structure. Where the nets are located on the sloped 
surface (like crater’s interior slopes or hill’s slopes), the 
polygons acquire the linear orientation along the slope. At 
that, the axis of the polygons, oriented along the slope, is 
remarkably longer of the axis across the slope. Other three 
types of the polygonal terrain have notably wider size 
range (30-200 m) with the wedge’s wide from several me-
ters up to 15 m and have less limited distribution than first 
type. After first type, the second type of the polygons is 
also widely distributed and covers different types of plain 
surface. In the places, the type is seen also on the surface of 
the flatted hills tops and the craters ejecta. The third type is 
morphologically similar to second type, but it had been 
found only within the craters floors. Fourth type is much 
rare polygonal terrains which characterized mostly by or-
thogonal structure and detached on the base of the rollers 
presence within the wedges. Among of the analyzed po-
lygonal terrain we detached also additional three subtypes 
of the polygonal terrains, which are associated with differ-
ent stages and styles of exogenous resurfacing of the main 
polygonal types: a) - the polygons with distinct ridges in-
stead of the former wedges patterns (eroded subtype); b) - 
the polygons with fissures within the wedges patterns (sub-
limated subtype); c) - destroyed or obliterated polygons 
(degraded subtype). Preliminary map of the both types and 
subtypes of the polygonal terrains is shown on fig.1.  

Discussion. As well seen from fig.1 the main areas of 
the polygonal features occurrence on Mars are limited by 
the belts of high latitudes (see fig.1) where ground ice is 
thought to be stable in the surface regolith on the base of 
the theoretical prediction [11, 12] and where fractures 
should easily form in ice-reach soil due to highest tensile 
stresses in winter time [13]. The conducted comparative 
analyses of the polygons terrains on the Earth and Mars 
show that the features have very similar morphology, the 
size distribution trend and in the both cases they character-
ized by 3-ray and 4-ray intersections [14]. The notable 
morphological similarity of the polygonal terrains on the 
both planets let us to suggest that the features on Mars 
apparently were formed rather by frost cracking process in 
ice-reaching sediments with following growing of the ice 
wedges then by other processes. It is not clearly yet how 
long ago the terrains were formed and whether the features 
are relicts of the past climate condition or they continues to 
be forming in the modern climate. Nevertheless, some po-
lygonal features on Mars show the distinct rollers existence 
around wedges that may to serves as indicator for continua-
tion of their formation in the modern time. The H2O and 
CO2 ice in the mixture with an aeolian material may to be 
as the main components for the ice-wedge formation on 
Mars.  As seen on the MOC images, many polygonal ter-
rains during the spring/summer transit have yet spots of the 
CO2-ice within their wedges. Existing of the CO2-ice in the 
wedge’s grooves during the seasons could to increase the 
effect of atmospheric water vapor condensation within the  
cracking fractures. Following to principled possibility for 
existing of the salts solutions in the Martian permafrost at 
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the modern climatic conditions [15, 16], in the formation of 
the polygonal terrains the solutions may to execute the 
same role as the liquid water on the Earth. It is remarkable 
that within the high latitude belts on Mars, where the po-
lygonal terrain have been mainly occurred , the signature of 
strong deficit of the neutrons flux from the Martian surface 
have been found by neutron and gamma-ray spectrometers 
aboard Mars Odyssey [17]. The neutrons flux deficit serves 
as direct indicator of the hydrogen reaching in the Martian 
soil and interpreted to be high ground ice content  (35±15% 
by weight) in the surface layer up to 1 m depth [17-19]. 
Revealed correlation between location of both the neutron 
flux deficit and the polygonal terrains [20] make the idea 
about origin of the features on Mars due to a frost cracking 
processes much stronger than before.   

 Fig.1. The map of the spatial distribution of the polygonal 
terrains on Mars. Number and letters show the types and 
subtypes of the polygons. Basis of the map is MOLA 
Shaded Topography at the scale of 128 pixels/degree [21]. 
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