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Introduction: The scores of newly formed craters that 
are presently being discovered on Mars are exciting for 
two reasons. First, they provide insights into the mod-
ern bombardment rate and the characteristics of the 
objects impacting the planet [1,2]. Second, they make 
conspicuous marks on the surface that can be reasona-
bly well dated and can be monitored from orbit to 
learn about the rates and processes of eolian modifica-
tion at various locations on the surface of Mars. 
 
More than 100 young craters formed in the last decade, 
as documented by before-and-after pictures that con-
strain their ages [1,3-6]. Almost all of these were 
found in bright, dust-covered regions where their dark 
ejecta can easily be spotted.  In this way, they are 
analogous to the wheel tracks of the Mars Exploration 
Rover Spirit, which excavated dark sediment buried 
beneath a thin layer of bright dust on the floor of 
Gusev crater. Surface and orbital observations at the 
rover sites suggest that the time scales for aeolian 
modification of the surface are surprisingly short, as 
little as one Martian year. Of course, rover tracks are 
shallow soil disturbances that are vastly smaller than 
impact craters.   
 
A useful comparison between the rover landing sites 
and elsewhere on Mars can be obtained from observa-
tions made during the global dust storm of July 2007. 
Atmospheric optical depths peaked at more than 4 at 
both landing sites during this event, and instruments 
on both rovers were contaminated by wind-blown dust 
despite being stowed away from the direct onslaught 
of the wind. The storm produced profound surface 
changes at the landing locations of both Spirit and Op-
portunity [7]. Spirit’s wheel tracks were completely 
removed by strong surface winds that blew away the 
soft soil and replaced it with sediment transported 
from elsewhere. The much larger tracks of dust-devils 
were also erased from a large area of Gusev crater. On 
the other side of the planet, Opportunity completed an 
investigation of the dark wind streaks issuing from 
Victoria crater just in time before the streaks blew 
away. Remnant wheel tracks that had survived the 
previous perihelion season because they were topog-
raphically sheltered were obliterated during the 2007 
storm.  
 
Given the extent of the surface changes seen at the 
rover landing sites, we might expect to see profound 

changes in the freshly formed impact craters that took 
place during the 2007 global dust storm. 
 
Observations: For the present study, we focus on the 
earliest Mars Reconnaissance Orbiter (MRO) HiRISE 
images, targeting young impact craters before and after 
the 2007 global dust storm (Table 1).  Most of these 
young craters were identified in Mars Global Surveyor  
and Mars Odyssey mission data prior to the arrival of 
MRO [3]. A total of 14 fresh craters were observed 
both before and after the 2007 storm. Contrary to ex-
pectations, most of these targets showed little or no 
change over the course of the global dust storm.  
 
Most of the impact sites are clusters of craters formed 
when a bolide splintered in Mars’ thin atmosphere. 
Many of these impact sites have complex ejecta pat-
terns with delicate filamentary structure suggestive of 
shallow surface modification. Figure 1 shows an ex-
ample of the preservation of a complex ejecta pattern 
through the 2007 storm.  
 
Only one of the targets exhibited significant changes 
between March 31, 2007 and February 26, 2008. Figure 
2 shows the formation of wind streaks and the erasure 
of ejecta as dust was swept from the region, possibly 
during the 2007 global dust storm. 
 
Discussion: These observations raise a number of sci-
ence questions. Perhaps the primary issue is not why 
some young craters are overwritten during a global 
dust storm, but why most impact sites are preserved 
unchanged. How do impact craters differ from wind 
streaks and dust devils and rocket blasts and rover 
tracks in altering the surface? How do wind speeds 
vary across the planet during a global dust storm? How 
does sediment supply vary from one terrain to another? 
These questions are the subject of our investigation. 
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Site # 

 
 
 
Image Lat. 

 
 
 
Image Lon. Formed after: 

Discovery image 
date: 

 
 
HiRISE before dust 
storm: 

HiRISE after dust 
storm: 

57 27.069 268.34 18-Apr-2003 7-Feb-2004 PSP_002736_2075 PSP_009922_2075 

14 0.012 226.89 9-May-2004 17-Feb-2006 PSP_002764_1800 PSP_005665_1800 

48 21.963 14.608 2-Apr-2001 11-Dec-2003 PSP_003075_2020 PSP_007835_2020 

56 26.169 23.63 8-Dec-2003 26-Nov-2005 PSP_003101_2065 PSP_007861_2065 

29 7.015 247.91 17-Sep-2005 26-Feb-2006 PSP_003172_1870 PSP_007431_1870 

36 13.713 275.68 17-Feb-2004 26-Feb-2006 PSP_003527_1940 PSP_007865_1940 

58 28.452 25.206 14-Mar-2005 26-Feb-2006 PSP_003602_2085 ESP_013267_2085 

26 5.355 223.33 22-Jan-2004 22-Apr-2004 PSP_003674_1855 PSP_008012_1855 

18 1.683 199.38 11-Sep-2003 27-Jan-2004 PSP_003754_1815 PSP_008237_1815 

44 19.765 207.45 5-Nov-2005 13-Feb-2006 PSP_003780_2000 PSP_009977_2000 

50 23.098 52.904 4-Feb-2001 13-Jun-2005 PSP_003812_2035 PSP_007003_2035 

34 11.365 203.51 11-Feb-2002 4-Sep-2003 PSP_004123_1915 PSP_007749_1915 

51 23.986 189.31 1-Feb-2004 1-Apr-2005 PSP_004374_2040 PSP_006787_2040 

23 4.782 180.15 1-Feb-2004 1-Feb-2006 PSP_004414_1850 PSP_007183_1850 

 

 
Figure 1. Images of Site 48 before and after the global dust storm of 2007. 

 

 
Figure 2. Images of Site 29 before and after the global dust storm of 2007. 
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