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Introduction: The NASA Payloads and Research 

Investigations on the Surface of the Moon (PRISM) 
program has solicited proposals for scientific payload 
suites to be delivered to two locations via Commercial 
Lunar Payload Services (CLPS). The second delivery – 
in Q2 of 2024 – is planned for Schrödinger basin impact 
melt. Schrödinger basin has long been of interest as an 
exploration target due to the wealth of lunar science 
goals that can be addressed there [e.g., 1-7]. 

Geologic Context: The 1:5M scale map of the south 
side of the Moon [8, Fig. 1a] shows Schrödinger as a 
late Nectarian basin, although the authors remark in the 
map description that Schrödinger may be Lower 
Imbrian in age due to an absence of other superposed 
Nectarian craters. Indeed, Schrödinger was later placed 
between the Orientale and Imbrium basins in the 
relative stratigraphy of major basins [9]. Interior to the 
basin peak ring, are light plains and a dark mantle 
deposit interpreted as pyroclastic mantling material. A 
new map (1:500K) of the South Pole-Aitken basin 
region [10, Fig. 1b] includes an updated view of the 
basin using modern lunar data sets, and classifies it as 
Lower Imbrian in age based on morphological 

characteristics. Mest [11] also made a 1:2.5M 
geological map of the interior of the basin, placing it at 
the Nectarian/Imbrian boundary with basin-related and 
light plains units extending into the Lower Imbrian, and 
the dark mantle unit forming as late as the Eratosthenian 
period (3.2-2.5 Ga). Shoemaker et al. [12] interpreted 
the dark mantle as potentially Copernican in age. Recent 
work using spectral data has produced detailed maps 
with interpretations of the mineralogy and petrology of 
the basin materials [e.g., 13,14]. 

Approach: The determination of absolute model 
ages (AMAs) for select units within a map allows the 
transformation of a geomorphological map into a 
geostratigraphic or geologic map [e.g., 15; see also 11], 
where AMAs provide an absolute age framework for 
interpreting the geological history of the region. CSFD 
measurements also provide a quantitative approach for 
testing relative stratigraphic relationships. Thus, we 
measured crater size-frequency distributions (CSFDs) 
of the pyroclastic deposit at Schrödinger G, the young 
mare patches to the west, and of basin ejecta material to 
provide additional insight into the timing of events. We 
combine this information with a prior measurement on 
the light plains [16], which we refit using Poisson 
analysis [17] to be consistent with our new work. 

Data and Methods: Using a Lunar Reconnaissance 
Orbiter Wide Angle Camera (LRO WAC) mosaic (100 
m/pixel) as a base map [18], along with SELENE 
Terrain Camera (TC) seamless orthomosaics (~7 
m/pixel)[19], and a slope map derived from a 60 m/pixel 
Lunar Orbiter Laser Altimeter (LOLA) digital elevation 
model (DEM)[20] in ArcGIS, CSFD measurements 
were made using CraterTools [21], and plotted and fit 
with Craterstats [22], using techniques described in 
[23]. The derived AMAs use the production and 
chronology functions of [23] and Poisson timing 
analysis [17]. The slope map was used to select count 
areas without significant slopes (<5° with small patches 
of <10°, except for small crater walls). Down-slope 
mass-wasting can alter the small-crater CSFDs 
particularly in unconsolidated materials like 
pyroclastics [24-26]. TC data was used for the 
pyroclastics and mare measurements due to the small 
sizes of the available count areas. At WAC mosaic 
resolution, only the largest craters are discernable – the 
small number of which provides a poor statistical 
sample for an age fit. 

Results: Our measurements on the basin ejecta at 
crater diameters <2 km, could not be fit with the 

 

 
Fig. 1. Geological maps of Schrödinger basin (ø~320 
km) compiled by (a) Wilhelms et al. [8] and (b) Poehler 
et al. (2020) show the basin formed either slightly prior 
to or just after the Nectarian-Imbrian boundary. In [9], 
the basin is classified as younger than Imbrium basin, 
thus moving it into the Lower Imbrian. Related basin 
materials are variously divided into hummocky and 
smooth units representing impact melt and breccia 
deposits, as well as massifs exposed in the ring and 
wall. Light plains occur in the basin center, in addition 
to a prominent dark mantle deposit and mare patches. 

2351.pdf52nd Lunar and Planetary Science Conference 2021 (LPI Contrib. No. 2548)



production function, because craters with these 
diameters exhibited equilibrium. Thus, we rely on the 
AMA of 3.86 +0.025 -0.030 Ga determined for the basin 
by Orgel et al. [27] when applying a buffered 
nonsparseness correction to the larger diameter CSFD 
measurements of Fassett et al. [28, Fig. 2 gray 
isochron]. By refitting the CSFD of the light plains as 
measured by [16], we derived an age of 3.81 +0.013 -
0.014 Ga. Our measurement on the western side of the 
vent, gives an age of 3.70 +0.023 -0.028 Ga for the 
pyroclastics (Fig. 2). While our measurement of the 
mare patches yields a distribution in equilibrium, the 
mare are as old as or older than the pyroclastics, because 
they exhibit an equilibrium state at the small diameters 
where the crater population on the vent materials is in 
production (~400-700 m diameters; Fig. 2). Thus, the 
AMAs indicate (1) the formation of the Schrödinger 
occurred just after that of the Imbrium basin (3.87 
+0.035 -0.046 Ga [27]) and before the Orientale basin 
(3.81 +0.0081 -0.0085 Ga [27]), followed by the 
emplacement of (2) light plains, (3) mare basalt patches, 
and (3) the pyroclastic materials. Both the mare basalt 
patches and pyroclastic materials formed in the Imbrian 
period, rather than in the Eratosthenian. 

Discussion: Age determinations for pyroclastic 
materials are difficult due to the soft morphology and 
dark albedo of these deposits. However, AMAs for thick 
deposits near the Apollo 17 landing site were shown to 
be consistent with the radioisotopic age of the orange 
glass samples [24]. Earlier misinterpretation of the 
Apollo 17 pyroclastics as young may stem from the 
smallest craters on pyroclastic deposits having reached 
saturation equilibrium at diameters larger than small 
craters on similarly-aged basalts [24], likely due to their 
faster degradation on pyroclastics compared to mare 
[29]. This causes there to be fewer visible small craters, 
leading to an optical illusion of youth. Prior 
measurements may also be disadvantaged by the small 
count areas available and the difficulty of identifying 
shallow, degraded craters on dark materials without 
optimal illumination or resolution conditions. 

Shoemaker et al. [12] suggested that the light plains 
were likely to consist of locally-derived materials, 
because of an absence of either light or dark haloed 
craters, which would indicate a compositional contrast 
between overlying exotic material with underlying 
basin units. Our updated age for the light plains in the 
basin unfortunately does not resolve the origin of the 
light plains. The age is consistent with either an origin 
from Orientale or as local Schrödinger material, because 
our result is not strongly distinguishable from either 
basin age. However, the conformity of the CSFD to the 
production function suggests that the event forming 
these light plains was a discrete event, rather than an 
accumulation of breccia from numerous impacts.  

Implications: We determined an older age than 
previously estimated for the pyroclastics at Schrödinger 
G. Due to the importance of the vent as a major source 
of volatiles in the south polar region [30], time 
constraints on their release and migration can be used to 
identify possible volatile traps in the region. The 
geologic units we examined in the Schrödinger basin are 
all Imbrian in age, providing additional absolute 
constraints on the evolution of this basin, relevant for 
the 2024 PRISM CLPS mission. 

 
Acknowledgments: Supported by EU Horizon 2020 grant Nº776276 

(PLANMAP). 
References: [1] Flahaut et al 2012 Adv Sp Res 50, 1647; [2] Kring and Durda 

2012 LPI Cont 1694; [3] Hurwitz and Kring 2015 EPSL 427, 31; [4] Potts et al 2015 
Adv Sp Res 55, 1241; [5] Steenstra et al 2016 Adv Sp Res 58, 1050; [6] Allender et al 
2019 Adv Space Res 63, 692; [7] Jawin et al 2019 ESS 6; [8] Wilhelms et al 
1979 USGS Map I-1047; [9] Wilhelms 1987 USGS PP 1348; [10] Poehler et al 
2020 LPSC 51, 1951; [11] Mest 2011 GSA SP 477, 95; [12] Shoemaker et al 
1994 Science 266, 1851; [13] Shankar et al 2012 Can J Earth Sci 50, 44; [14] Kramer 
et al 2013 Icarus 223, 131; [15] https://wiki.planmap.eu/display/public/D2.3-public; 
[16] Hiesinger et al 2013; [17] Michael et al 2016 Icarus 277, 279; [18] Robinson et 
al 2010 Sp Sci Rev 150, 81; [19] Haruyama et al 2008 Earth Plan Sp 60, 243; [20] 
Smith et al 2010 Sp Sci Rev 150, 209; [21] Kneissl et al 2015 PSS 59, 1243; [22] 
Michael and Neukum 2010 EPSL 294. 223; [23] Neukum et al 2001 Space Sci Rev 
96, 55; [24] van der Bogert et al 2016 LPSC 47, 1616; [25] van der Bogert et al 2018 
Icarus 306, 255; [26] Basilevsky 1976 PLSC 7, 1009; [27] Orgel et al 2018 JGR 123, 
748; [28] Fassett et al 2012 JGR 117, E00H06; [29] Lucchitta amd Samchez 1975 
PLSC 6, 2427. [30] Kring et al 2014 LEAG, 3057. 

 
Figure 2. CSFD measurements for units in Schrödinger 
basin, with an isochron demarking the basin age of 
[27]. The mare patches cannot be fit with an AMA 
because they are in equilibrium. Nevertheless, the 
diameter range of the equilibrium condition points to 
the mare having an age ≥ to that of the pyroclastics. 

2351.pdf52nd Lunar and Planetary Science Conference 2021 (LPI Contrib. No. 2548)

https://wiki.planmap.eu/display/public/D2.3-public

