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Introduction:  The Polar Layered Deposits (PLD) 
of Mars, with the combined volume of approximately 
the Greenland ice sheet [1, and references therein], 
possibly record a martian climate signal much like a 
terrestrial ice core [e.g., 2]. Significant progress has 
been made in interpreting exposures of layers in troughs 
at both the north and south PLDs in terms of possible 
accumulation rates [e.g., 3-7]. However, a complete 
history of the PLDs remains elusive.   

A key remaining question is: What is the recent 
history of accumulation/ablation at the South PLD 
(SPLD)? Previous geologic mapping by [8] divided the 
SPLD into two distinct geologic units (Fig. 1 inset in 
[8]), with the Planum Australe 2 (Aa2) unit overlying 
the Planum Australe 1 (Aa1) unit in many locations. The 
Aa2 unit appears also heavily deflated, and was 
interpreted by [8] to be mostly a sublimation lag. We 

present an analysis of two new impacts that offer the 
opportunity to probe the subsurface, and to test the 
depths and nature of the sublimation lag comprising the 
Aa2 unit.  

Data and Methods: The two impacts were detected 
in Mars Reconnaissance Orbiter Context Camera (CTX, 
~6 m/pixel) images (Table 1) and followed up with High 
Resolution Imaging Science Experiment (HiRISE, ~25 
cm/pixel) images. HiRISE stereo pairs were used to 
generate digital terrain models (DTMs) at both sites. 
Additional repeat HiRISE images over the summer 
season show changes in ejecta patterns (Fig. 1). 

We look at the morphology of these two craters in 
the DTMs as well measure their depth-to-diameter (d/D) 
ratio (Fig. 2). We measured N/S and W/E transects over 
each crater. We averaged the two crater rim values in 
each profile and took the difference between that value 

Figure 1. Two dated small impacts on the SPLD in HiRISE spring and summer image data (Ls ~160- 340). Scale bars 
are 50 m. a) shows the ~17 m diameter crater (all MY 34), b) shows the ~48 m diameter crater (all MY 35). Locations 
of these craters are shown in Fig. 2.  
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and the minimum crater elevation point along the 
transect to estimate crater depth. This method  
effectively removes the effect of the sloped terrain at the 
~17 m diameter crater location (Fig. 2a).  

The d/D of the smaller, ~17 m diameter crater (a) is 
~0.16 (N/S) and ~0.19 (W/E), for an average of ~0.175. 
The larger crater (b) has a d/D of ~0.23 for both 
transcets. These d/D ratios are similar to d/D of other 
new craters as well as the d/D range of small (<300 m) 
NPLD impacts [9-12]. The N/S transect of crater (b) 
does show a shelf in the crater wall on one side, which 
may suggest it was minorly affected by target strength 
transitions. The data available indicates that the SPLD 
itself does not have sudden, strong strength contrasts 
over the upper few meters, nor are there properties of 
the SPLD surface that significantly affects final crater 
shape. 

 Low albedo ejecta blankets and implications for 
ice: Both impacts have mostly dark ejecta blankets 
relative to their surroundings that persist through 
summer after seasonal frost is gone (Fig. 1). This could 
be explained by the excavation of larger grained 
(compared to the surrounding surface) materials.  

The ejecta of the ~48 m crater (b) has small, isolated 
portions that remain bright through south polar summer 

(Fig. 1) that may suggest it excavation of icier material 
than the ~17 m crater (a). The depth of crater (a) is ~3 
m and the depth of crater (b) is ~11 m, with the 
excavation depths probably closer to 0.083*D  (~1.4 and 
~4.0 m, respectively) [13].  This suggests the ice-rich 
material in the Aa2 unit may start at depths closer to ~4-
5 m.  
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Lat  Lon D (m) CTX before image Date CTX after image Date 

-81.49 41.35 17.1 K07_056176_0977_XN_82S317W 21 Jul 
2018 K09_056875_0978_XN_82S316W 14 Sep 

2018 

-82.03 175.70 48.0 K09_056791_0987_XN_81S186W 7 Sep  
2018 N07_065257_0997_XN_80S189W 28 Jun 

2020 

Figure 2. (left) the locations of the (a) ~17 m diameter crater and the (b) ~48 m diameter crater are shown on the 
THEMIS day IR mosaic. The south pole residual cap in filled in in black, and the extent of the SPLD outlined in 
white. (right) Transects of DTMs DTEPC_057851_0985_057970_0985_A01 and 
DTEPC_067539_0980_067513_0980_A01 are shown in panels a) and b) respectively.  

Table 1.  Coordinates, diameter, and CTX before and after image data for the two new, dated SPLD impacts. 
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