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 The North Polar Layered Deposits (NPLD) on Mars record the recent climate history of the planet. The NPLD preserves a series of stratigraphic layers, and dating these 
layers holds significant promise for understanding recent Martian climate change. This work revisits the impact crater record described in [1] with an impact production 
function taken directly from measuring small, recent impacts on Mars [2]. The conclusions we reach are that the NPLD surface has a single age on the order 1Kyr.!

Methodology!
 Crater diameters were measured using 
the ArcMap Crater Helper Tools, 
available from the United States 
Geological Survey. Where crater clusters 
were present, the effective diameter was 
calculated according to the formula !
(Σ D3 )(1/3)  [1,2]. Where multiple images 
existed for a site, the diameters were 
measured and averaged. !
   Following [1], we took crater counts 
above a diameter  of ~40m to be 
statistically complete. There are 38 
craters fitting this criterion (e.g. Figure 
2), eight of which have since had their 
diameter measurements refined through 
newly acquired HiRISE data. !
   The updated diameter data was on 
average 2±5m smaller than the 
diameters reported in [1]. This translated 
to at most a 10% difference between 
updated diameters from the diameters 
reported in [1].! References: [1] Banks, M.E., Byrne, S., Galla, K., McEwen, A.S., Bray, V.J., Dundas, C.M., Fishbaugh, K.E., Herkenhoff, K.E., 

Murray, B.C. 2010. JGR 115  doi:10.1029/2009JE003523 [2] Daubar, I.J., McEwen, A.S., Byrne, S., Kennedy, M.R., Ivanov, B. 2013. 
Icarus 225: 506-516 [3] Hartmann, W. K. 2005. Icarus, 174:294–320. Additional Information:  This work was made possible 
through grant NNX13AG72G. !
!

Crater Lifetime!

Figure 5-Differential size-frequency distribution of NPLD crater population is 
plotted in red. !

Figure 6- [1] concluded using [3] that the crater lifetime function for the NPLD 
was 30.75*D1.14, where D is the diameter of the crater in meters. Using the 
revised and expanded crater data set, we have calculated the lifetimes based on 
the production functions given in [2,3] as well as the updated crater database. !

Figure 4-Depth diameter ratios of craters on the NPLD 
with the 0.2 d/D ratio plotted as a reference.!

Depth/Diameter Ratio!

Figure 2-HiRISE images of small NPLD crater 
originally identified in CTX imagery. The rim (D~70m) 
is outlined in light blue, and ice is present at the 
bottom of the crater. This crater was added to the 
catalog in [1]. !

Figure 3-Anaglyphs from 3 sets of stereo pairs from 
HiRISE.!
 a) PSP_009404_2635 and PSP_010221_2635, D~80m!
 b) PSP_001462_2630 and PSP_001580_2630, D~350m!
 c) PSP_009689_2645 and PSP_010084_2645, D~190m!
These three craters have had their depths measured and 
are included in Figure 5. The depth-diameter relationship 
when calculated matches closely with the visual 
degradation state given in [1] and in this follow up work. !
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Summary!

Figure 1- A figure from [1] shows the location of impact 
craters identified on the NPLD in the white and black dots. 
The black dots are craters that were included in their 
original study while the while dots were ones identified as 
candidates from CTX images but did not have HiRISE 
follow up. This study includes HiRISE follow up for some 
of the craters indicated in white larger than the cut off 
used in [1] for statistical significance in determining ages 
and lifetimes.!

Infilled craters 

Results!
The scenario that is most supported by our results is that a 
resurfacing event ~1Kyr ago reset the surface of the NLPD and all 
visible craters formed afterwards. #

Surface age ~1Kyr 
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