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Summary:  Crater Retention Ages (CRAs) averaged 

over an entire basin can result in an underestimate of the 

actual age because resurfacing may produces younger ter-

rains within the basin. Our preliminary determination of 

N(50) CRAs for 80 large lunar basins has South Pole Aitken 

(SPA) younger than many other basins. But SPA is shown to 

be older than any other large basin if the oldest areas within 

the basin are taken to represent the basin age, rather than the 

basin-wide average. 

Introduction: N(50) Crater Retention Ages (CRAs) for 

an expanded inventory of large lunar basins [1] show a two-

peak distribution that may represent two distinct populations 

of impactors [2]. The two distinct peaks, centered at N(50) ~ 

30-50 and ~70-90, have a break in the pre-Nectarian; Necta-

ris has an N(50) age of ~ 44, on the old side of the younger 

peak. The older peak is broader, and may indicate an Early 

Heavy Bombardment (EHB) of the Moon in addition to the 

commonly recognized Late Heavy Bombardment (LHB) [2]. 

South Pole Aitken (SPA) is part of the older peak, but 

not the oldest basin in that group. We find N(50) CRA ~ 74 

counting over the whole basin. In Figure 1, this puts it on the 

young side of the older peak, which is inconsistent with the 

generally held view that SPA is the oldest basin on the Moon 

[3,4,5]. We note that others doing crater counts on lunar 

basins also find that CRAs for SPA do not make it the oldest 

basin on the Moon [6]. In Figure 1 we find at least 25 basins 

with older apparent N(50) ages, including at least 5 with 

N(50)>100. The oldest candidate basin shown in Figure 1 is 

a 350 km wide Circular Thin Area (CTA) structure identified 

in crustal thickness data [m] having an N(50) age of ~113. 

 

    
 

 

 

 

 

 

   Figure 2 shows the area of SPA and other smaller ba-

sins that lie within it. N(50) CRAs for some of these smaller 

basins are greater than the average N(50) age for SPA, which 

clearly cannot be if they are superimposed on the larger 

structure. Note that even well-recognized basins such a Inge-

nii and Aamundsen-Gaswhindt appear to have N(50) CRA 

ages older than SPA. Obviously the average for SPA is not 

its true CRA; the average must have been influenced by re-

surfacing that has occurred within SPA [3,4,5]. The ap-

proach we took to determine the N(50) CRA of SPA [2] is 

flawed: we cannot count superimposed craters over the entire 

area of a very large basin that has been subject to resurfacing. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

To better estimate the likely true N(50) age of SPA, we 

did a series of experiments in which the interior of SPA was 

subdivided into smaller areas, and determined the N(50) 

CRAs for these. For each experiment the areas chosen ex-

cluded the areas of the smaller basins superimposed on SPA. 

Counting areas were irregular in shape and randomly ar-

ranged; we made no attempt to restrict the areas to specific 

geologic units. Size and shape of the areas selected were 

varied from one experiment to another. One example is 

shown in Figure 3, the “P6” case (purple in the plots in Fig-

ures 4 and 5). In this experiment 16 smaller areas were se-

lected. The N(50) CRAs found range from 56+/-21 to 110+/-

Figure 1. Distribution of N(50) crater retention ages deter-

mined by EB for 80 candidate basins on the Moon [2]. The 

white “S” marks the bin in which SPA lies; its N(50) age 

averaged over the whole basin is ~ 74, seemingly younger 

than 25 other basins. 

Figure 2. LOLA topography of the South Pole-Aitken (SPA) 

region. Large circle = SPA. Smaller circles = basins super-

imposed on SPA, some of which (in red below) have N(50) 

CRAs apparently older than the basin-wide average for SPA 

(74+/-14). Solid circles = named basins, dashed circles = 

basins inferred from QCDs or CTAs [e,f]. Interior basins 

identified [and their N(50) CRAs]:  AG = Aamundsen-

Gaswhindt [79+/-26], Ap = Apollo [36+/-10], In = Ingenii 

[78+/-18], Pl = Planck [42+/-19], Po = Poincare [52+/-21]; 

Sc = Schrodinger [15+/-11], T15 = Topo 15 [79+/-26], T18 

= Topo 18 [77+/-12], T23 = Topo 23 [79+/-12], C15 = CTA 

15 [88+/-18]. Obviously SPA must be older than the oldest 

of the superimposed smaller basins.  

S 

Ap 

In 

 

Pl 

 

AG 

Sc 

 

Po 

 

T15 

 

T23 

T18 

1613.pdf44th Lunar and Planetary Science Conference (2013)

mailto:Herbert.V.Frey@nasa.gov


IMPROVED N(50) AGE FOR SOUTH POLE-AITKEN:  E. E. Burgess and H. V. Frey 

 

20, both less and greater than the average N(50) age for SPA 

(74+/-14). There are obvious areas where the interior is sig-

nificantly younger than the basin average, and also areas that 

are ovbvious older. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results are shown below in two ways: In Figure 4 groups 

of similar colored points represent the N(50) CRAs found for 

a given trial. Four such experiments are shown in the Figure. 

Those with a larger number of points (P5 or P6) generally 

haver smaller counting areas (and larger error bars). In con-

trast, P3 consisted on only 5 relatively large areas with more 

superimposed craters and smaller error bars. 

In Figure 5 effects of block size are considered by plot-

ting the N(50) CRA vs counting area. Note as the counting 

area gets larger the points tend to cluster more closely about 

the basin-wide average (heavy black horizontal line; the er-

rors on the average are shown by the dashed lines) and as 

expected the error bars get smaller. 

Experiment P5 was most successful at finding the oldest 

areas (and also the youngest areas) within SPA. The small 

counting areas used in this experiment lead to a wide range 

of CRAs, but note that most lie above the basin-wide aver-

age. The oldest value, 141+/-31, is almost a factor 2 higher 

than the basin-wide average for SPA, and is older than any 

other basin in our inventory [2] (see Figure 1). 

Conclusion.  On the basis of Figures 4 and 5, we suggest 

the best N(50) age for SPA may be 141+/-31, almost a factor 

2 larger than the basin-wide average, and older than any 

other basin in our inventory (Figure 1). For very large basins 

it is important to consider the CRA variation across the ba-

sin: basin-wide averages underestimate the actual age. 
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Figure 3. The P6 experiment had 16 areas divided as shown 

above. N(50) CRAs for each area are shown. Note that some 

of these smaller areas have N(50) CRAs > 100, significantly 

greater than the average age for SPA (~74). 

 

 

Figure 5. N(50) CRAs for small areas in SPA vs counting 

areas. The oldest age is found for a relatively small area, but 

not the smallest, and so may be a better estimate of the 

N(50) age for SPA. 
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Figure 4. N(50) CRAs for four individual trials dividing the 

interior of SPA into different smaller counting areas. Each 

color represents a different experiment. The basin-wide 

average for SPA (74+/-14) is shown by the thick black line 

and the two dashed lines. The oldest age found is 141+/-31. 
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