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Mars Observer Camera (MOC) observations from 

Mars Global surveyor (MGS) revealed that the Resid-

ual South Polar Cap (RSPC) consists of several units 

that show evidence of deposition and erosion with 

characteristic times on the order of ~ 100 years [1]. 

These authors suggested that significant changes ob-

served in the RSPC between MY 9, when Mariner 9 

observed the cap,, and  MY 12, observed by Viking, 

represent deposition of a new CO2 layer following 

erosion of a previous layer(s) by unidentified processes 

(Figure 1).  

 

 
 

Figure 1: MY9 (M9 B frame) and MY28 (CTX) 

views of the “fork” region in the RSPC.  Most of new 

deposits were in place byViking. 

 

One possibility is that a layer eroded gradually due 

to growth of pits in the RSPC surface observed by 

MGS [2,3]. However, the changes in the small-scale 

structures over the four MGS years were not accompa-

nied by changes of either the albedo [4] or surface area 

[5] of the residual cap. Thus the current expansion of 

the pits does not unambiguously result in any net sub-

limation of the cap as would be required to remove a 

layer.  

Another mechanism that could possibly remove a 

layer is a change in absorbed insolation caused by re-

distribution of incident flux in wavelength due to inter-

annual variability in the dust content of the atmosphere 

in late spring. This mechanism accounted for small 

observed interannual variations in features in the sea-

sonal south polar cap [6]. This prompted the conjecture 

that a major perihelic dust storm, such as the events 

observed in MY1, MY9, and MY 12, could accelerate 

cap sublimation to the extent that an entire CO2 layer 

in the RSPC [7] could be removed.   

Mars Reconnaissance Orbiter (MRO) observed a 

large perihelic dust event in MY28 that partially ob-

scured the south polar cap and subsequently observed 

the RSPC for the entire summer of MY28.   Compari-

son of the MY 28 observations to those in MY26 show 

significant changes in an outlier that is the last seasonal 

feature to disappear (Figure 2). 

 

 

 
 

Figure 2: RSPC outlier in MY 28 (MARCI) and 

MY 26 (MOC). 

 

This outlier feature is classified as seasonal since 

the frost entirely shrank to a narrow remnant in almost 

every year that it was observed so that it must be re-

deposited during the succeeding winter.  However, 

Mariner 9 observations of this outlier in MY 9 showed 

that it was already in its remnant form in early summer 

and completely gone at the end of summer.  Since the 

feature is seasonal ice, either the CO2 deposition in the 

winter of MY 9 is reduced significantly by some un-

constrained mechanism or summer sublimation is sig-

nificantly enhanced in late spring / early summer.  The 

much smaller acceleration of sublimation of the outlier 

seen in the MY 28/ MY 26 comparison suggests that, if 

the different outlier behaviors are attributed to dusty 
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atmospheres, the MY 28 storm is less intense than that 

in MY 9.   

We investigated the effects of perihelic dust storms 

on the RSPC in [7].  We adopted conservative storm 

parameters: an initial optical depth of 2.0 and a decay 

time of 22° in Ls units.  The modeled storm increases 

CO2 sublimation by between 40 and 110 kg/m
2
, de-

pending on the surface frost model (amount of dust and 

water contamination) adopted. Although this is more 

than ample to produce the changes seen in the outlier 

in MY 28, for a CO2 density of 700 kg/m3 this would 

be only 6 – 16 cm of frost, which is much less than the 

thickness of a layer in the RSPC. Indeed, the MY 28 

storm did not result in any significant changes to the 

late summer RSPC, consistent with this conclusion. 

Comparison of outlier changes between Mariner 9 

and Viking on the one hand and between MY 26 and 

28 on the other, requires the MY 9 storm to be much 

more intense than that in MY 28 if the dust scenario is 

to explain the eroded M9 cap.  We have therefore                                               

extended the range of dust storm models used to ad-

dress the question of the upper limit to the amount of 

CO2 that can be removed by a dust storm in order to 

see it this mechanism is able to account for the Mariner 

9 observations of the outlier and residual ice in the 

RSPC. 
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