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Conclusions:   

(1) In some areas within Tharsis the aeolian bedforms are currently active, while in the others 

they are inactive. Crater retention time scales over inactive bedforms vary in a wide range.  

(2) There are indications of the change in wind regimes and/or atmospheric pressure at ~100 

ka time scale.  

(3) Extensive survey of small crater populations is promising for understanding the present and 

past wind regimes.  
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High-resolution images obtained by camera HiRISE [1] 

onboard MRO revealed that the surface in Tharsis on 

Mars is covered by pervasive decameter-scale aeolian 

bedforms of specific morphology [2] . 
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In many locations these deposits bear populations of 

superposed small (D < ~20 m) fresh impact craters and 

craters  partly filled with sand. 

 This indicate that the deposits are currently inactive or 

the rate of their activity is extremely low, but was much 
higher in some geologically recent past.  

Fresh impact crater  and  degraded crater  

on HiRISE image ESP_016833_1715 

 

  

 We registered all superposed craters larger than 3 m 

using CraterTools [3] in ArcGIS  

ESP_011598_1740 

 
  The difference in surface brightness  on this image  

indicates the presence or absence of a thin veneer of dust 

settling from the atmosphere. In the bright NE corner of 

the image the veneer has been untouched suggesting the 

absence of saltation. Within the dark wind streaks, the 

dust veneer had been disrupted during 1 - 2 martian years 

before the image was taken.  

Some craters form clusters 

resulted from meteoroid 

breakup in the atmosphere 

[4]. For our purposes such 

clusters should be tread as a 

single event. 

 
• Olympus Mons summit has steep SFD consistent with 

production function for small craters [5,6]. This means that 

active movement of sand ceased 50 – 100 ka ago and 

craters have been accumulating since then.  

• Pavonis Mons shows gentler SFD indicating that the 

formation of craters and their obliteration are balance, and 

life span of a crater is proportional to its diameter D. 

Obliteration in the caldera is a factor of ~3.5 slower than on 

the SW flank at a similar elevation. 

Examples of cumulative size-frequency distributions 

of superposed craters. 

 Crater populations in the surveyed images have 

different crater density and different shapes of the size-

frequency distributions (SFD), for example: 
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