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Abstract 

Von Kármán crater (diameter =~186 km), lying in 

the northwestern South Pole-Aitken basin, was 

formed in the pre-Nectarian. The Von Kármán crater 

floor was subsequently flooded with one or several 

generations of mare basalts during the Imbrian period. 

Numerous subsequent impact craters in the 

surrounding region delivered ejecta to the floor, 

together forming a rich sample of the SPA basin and 

farside geologic history. We studied in detail the 

targeted landing region (45.0–46.0°S, 176.4–178.8°E) 

of the 2018 Chinese lunar mission Chang’E-4, within 

the Von Kármán crater. The topography of the 

landing region is generally flat at a baseline of ~60 m. 

Secondary craters and ejecta materials have covered 

most of the mare unit, and can be traced back to at 

least four source craters (Finsen, Von Kármán L, 

Von Kármán L’ and Antoniadi) based on preferential 

spatial orientations and crosscutting relationships. 

Extensive sinuous ridges and troughs are identified 

spatially related to Ba Jie crater (diameter = ~4 km). 

Reflectance spectral variations due to difference in 

both composition and physical properties are 

observed among the ejecta from various-sized craters 

on the mare unit. The composition trends were used 

together with crater scaling relationships and 

estimates of regolith thickness to reconstruct the 

subsurface stratigraphy. The results reveal a complex 

geological history of the landing region, and set the 

framework for the in-situ measurements of the CE-4 

mission, which will provide unique insights into the 

compositions of farside mare basalt, SPA 

compositional zone, including SPA compositional 

anomaly and Mg-pyroxene annulus, regolith 

evolution and the lunar space environment. 

1. Introduction 

In 2018, the Chinese lunar mission Chang’E-4 (CE-4) 

(Wu et al., 2017) will explore the SPA basin. It will 

be the first in-situ exploration of the farside of the 

Moon. The selected landing region for CE-4 (45°S - 

46°S, 176.4°E - 178.8°E) (Wu et al., 2017) is located 

on the southern floor of the Von Kármán crater. In-

situ exploration within the Von Kármán landing 

region will bring unprecedented imaging, spectral, 

radar and low-frequency radio spectral data for the 

landing region, and it will greatly improve our 

understanding about the compositions of farside mare 

basalt, SPA compositional zones including SPA 

compositional anomaly and Mg-pyroxene annulus, 

regolith evolution and the lunar space environment. 

Indeed, the U.S. National Research Council (2007) 

has identified key scientific priorities for future lunar 

exploration that can be addressed from the Von 

Kármán crater, including the possibility to study the 

existence and extent of differentiation of the SPA 

melt sheet (Morrison et al., 1998; Nakamura et al., 

2009; Vaughan and Head, 2014) and possible 

exposed upper mantle materials (Melosh et al., 2017; 

Moriarty and Pieters, 2018). In this study, we have 1) 

investigated the geological characteristics of the 

landing region using available remote sensing data 

including topography, high-resolution imaging, and 

reflectance spectral data, 2) identified targets of high 

scientific interests, and 3) proposed testable 

hypothesis for the CE-4 mission. 
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2. Methods 

We analyzed the local geology using the Lunar 

Reconnaissance Orbiter Camera (LROC) Wide 

Angle Camera (WAC) mosaic (100 m/pix) for 

regional context (Robinson et al., 2010), Kaguya 

Multiband Imager (MI) 750 nm reflectance mosaic 

(14 m/pix) for albedo variations (Ohtake et al., 2008), 

Terrain Camera (TC) morning mosaic (7 m/pix) for 

local context (Kato et al., 2010), and LROC Narrow 

Angle Camera (NAC) images (0.5-1.6 m/pix) for 

small geological feature identification. Topographic 

analyses were performed using the merged Digital 

Elevation Model (DEM) that is derived from the 

LRO Lunar Orbiter Laser Altimeter (LOLA) (Smith 

et al., 2010) and Kaguya TC data (SLDEM: 59 m/pix) 

(Barker et al., 2016). We produced a slope map for 

the landing region using SLDEM at a 59 m scale. 

3. Figures 

 

Figure 1: Landing Region of Chang’E-4 Mission 

4. Summary and Conclusions 

The Chinese CE-4 lunar mission will be the first in-

situ exploration to explore the surface of the Moon 

and study its environment on the farside. The 

selected landing area is located in the southern 

portion of the Von Kármán crater, on the top of the 

infilling mare unit, and within the SPA basin (Fig. 1). 

We characterized the terrain and geological 

characteristics of the landing region using multi-

source remote sensing datasets. The main 

conclusions are as follows: The landing region is 

generally flat at a length scale of 59 m and located 

within a rather homogenous mare unit; The absolute 

model age of the mare unit within Von Kármán crater 

is 3.6 Ga (+.09, -.2); Secondary craters have almost 

covered the entire landing area.; The thickness of the 

regolith is estimated to be ~2.5 m to 7.5 m in the 

landing area; Extensive sinuous ridges and sinuous 

troughs are identified in the landing area. They are 

related to Ba Jie crater spatially. Spectral variations 

among the ejecta of craters of various sizes reveal the 

subsurface structures.  
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