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Intruduction By the methods of comparative 

planetology we can acquire new information not only from 
other planets, but from the Earth as well. The purpose of my 
research is to compare the periglacial environment of Mars 
and Earth, their forms and geomorphological processes. 
Hereby we might could refine our understanding of the 
paleoclimatic changes on these two planets and of the history 
of near-surface water on Mars. 

I used the high resolution narrow angle images of Mars 
Global Surveyor's Mars Oriber Camera [1] to define 
landforms and the profiles of Mars Oriber Laser Altimeter [2] 
to characterize the relief on the examined terrains. Because of 
the �difficulties� of real field work on the surface of Mars, I 
obtained these kind of direct data during a periglacial 
research expedition of my university, carried out in the 
summer of 2000. 

Periglacial environment The periglacial regions most 
exactly can be defined by the termporary presence of ice 
under the surface. This often produce an ever-frozen, ice 
saturated section of the ground, called permafrost, which is 
the reason of the most periglacial mechanism and forms. The 
climate of these regions fluctuates round about 0°C in the 
year because it is needed to establish the conditions of ice-
melting. The surface materials are also an important factor of 
the periglacial processes because most of these are related to 
rock debris covered surfaces. Well, this is a complex 
environmental system and all these compounds are required 
to build-up a real periglacial landscape. Based on complexity 
these systems are very sentsitive to the smallest 
environmental changes and because of their dynamic 
character (in comparison with other morphoclimatological 
regions) the reaction for any changing comes very quickly 
after that. In addition, if the observed terrain has significant 
relief, the mass movements are particularly important. 

Rock glaciers on Earth As Earth-analogies, I collected 
data directly in two study area: 1. in a ruins of the former 
caldera of Erciyas Mountain in Anatolia, Turkey (38,5°N, 
35,3°E) and 2. in a Northwest-facing valley in Aladaglar 
Mountains of Anatolia, Turkey (37,7°N, 35°E). These 
locations are approx. 3100 m above sea level. The results of 
this expedition are high scale topographic and 
geomorphologic maps, microclimatic measurements and a 
huge number of photograps. 

At the first area (Figure 1.) there are some middle-sized 
rock glaciers formed from the gravitational talus regions of 
the inner walls of the caldera. The most typical form is a 
young and active, lobate-shaped rock glacier bordered by 
steep side- and front slopes and with well-defined lobate 
pattern and transversal furrows-and-ridges on its surface 
(Figure 2.). 

The second location is more isolated, in the Pleistocene it 
was a cirque-region of a normal glacier. Recently there is 
only one rock glacier in the area, so that can be very well 
bordered. The geomorpological map of this form (Figure 3.) 
shows curvilinear pattern (similar that of Figure 2.), as a 

result of plastic deformation of inner ice-dominated layers. 
The lower end of this rock glacier has bigger units and 
deeper troughs between them. Perhaps it is resulted from 
changing active and less active (maybe inactive) periods of 
movement, in connection with variations of the 
environmental conditions. 

Debris aprons on Mars Already from Viking Orbiter 
images fretted terrains of Mars has known as high-relief 
transition zones between the younger, northern low-lying 
plains and the older, southern highlands of the planet [3]. 
Here the isolated highland-mesas are surrounded by plastic, 
skirt-like forms of rock debris: these are the debris aprons 
(Figure 4.). Their formation is supported by the existence of a 
global permafrost zone, called cryosphere, which was 
generated due to the atmosphere-loosing and cooling of the 
planet, when the surface water froze into the martian regolit 
[4]. Other morphological evidences of this latitude-specific 
ice-rich layer are the rampart craters, relief relaxation 
phenomena, poligon-shaped surface matrix, thermokarst-like 
features and indirectly the formation of outflow channels [5]. 

These debris aprons can extend to 15-25 km long, they 
have a convex shape, steep front slopes and they are differs 
from gravitational talus or fluvial fans, respectively. The 
source of their rock debris is the intensive physical 
weathering, and their ice emanates from the underlying 
layers, from the mesa's material or condense from the 
atmosphere [6]. Primarily the ice content-related mass 
movement mechanisms (continuous creep and episodic 
sliding) are responsible for the plastic appearance of these 
forms [7]. 

Figure 5. represent four high resolution details of MOC 
M02-04415 and Figure 6. shows the matching MOLA profile 
of that MOC image. On 5A there is the source zone of rock 
debris, the weathering free rock face. On 5B there are 
tongue-shaped, sliding layer-units, like girlands on Earth. 5C 
illustrate a bigger mass movement, the curvilinear fronts of it 
(similar to drawings of Figure 2.) are clearly visible. Finally, 
5D is acquired at the lower part of the apron and its 
morphology seems to be flatten again, according to the 
decreasing angle of slope. 

Conclusions On the basis of all the above mentioned 
things, truly the rock glaciers are the best terrestrial analogies 
of Martian periglacial debris aprons. They occur in similar 
environmental conditons, show analogous morphology and 
perhaps their movement mechanisms are the same as well. 

The most important difference is the temporal variety of 
the periglacial environments of Mars and Earth, because our 
planet is more dynamic. For this reason, the same 
mechanisms acting on the two planets can resulted in 
different landscape, considering the importance of time of 
form-evolution [8]. 
To find places from which there was taken a picture before 
and after 31st of August, 1999. as well, I used Idrisi 
geoinformatic software. I have found only some places and at 
these locations there is no sign of seasonal changes on the 
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aprons. About longer period alteration we do not know any 
sure fact, because time expired since our first usable 
observations is very short. The detailed analysis of crater-
density and crater erosion status might could provide more 
accurate morphology vs. age information about these aprons. 

Beside the possibility to model these forms in the 
environment of our Hunveyor experimental space probe [9], 
the best Earth-analogies (for lithology, climate and orography 
as well) are the McMurdo Dry Valleys of Antarctica [10]. So 
new theories in connection with the topic of Martian 
periglacial environments should be tested there. By doing so, 
and by a better understanding of correlation between 
morphology of terrestrial rock glaciers and climatic 
oscillation, we will able to refine our view of near-surface 
water-history and paleoclimate of Mars. 
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