
A CLOSE VIEW OF CHANG'E-4 LANDING SITE AND SCIENCE QUESTIONS TO BE ANSWERED BY YUTU-2.  
Zongcheng Ling1, Bradley L. Jolliff2, Changqing Liu1, Le Qiao1, Haijun Cao1, Jiang Zhang1, Xiaohui Fu1, Bo Li1, 

Jianzhong Liu3  1Shandong Provincial Key Laboratory of Optical Astronomy and Solar-Terrestrial Environment, 

Institute of Space Sciences, Shandong University, Weihai, 264209, China; 2Dept. Earth & Planetary Sciences and 

McDonnell Center for the Space Sciences, Washington University in St. Louis; 3Institute of Geochemistry, Chinese 

Academy of Sciences, Guiyang 550002, China (zcling@sdu.edu.cn). 

Introduction: China's Chang'E-4 (CE-4) has suc-
cessfully touched down on the lunar farside surface at 
177.6°E, 45.5°S in the targeted region of Von Kármán 
crater [1,2] in the South-Pole Aitken (SPA) basin on 
Jan. 3, 2019. The rover Yutu-2 (Jade Rabbit 2) has 
been deployed to traverse in the area and perform 
detailed geologic investigations. Here we report on the 
geological and compositional properties of the CE-4 
landing site in Von Kármán crater, with an intent to 
place remote sensing observation constraints for Yu-
tu-2 operations. We also put forward some science 
questions to be answered by Yutu-2, to aid mission 
planning and scientific research. 

Geologic context of CE-4 landing site in Von 
Kármán crater: Von Kármán crater (centered at 
44.45°S, 176.3°E) is a degraded Nectarian impact 
crater with diameter ~186km [3, 4]. As shown in Fig. 
1, Von Kármán crater locates on the northwestern 
part of SPA basin, the largest and oldest basin on the 
Moon, which probably excavated lunar low crust or 
even mantle. The floor is flooded with lava flows at age 
of ~3.4 Ga [4, 5], and is extensively overprinted by 
latter on young impacts especially the Copernican 
Finsen crater [2-4]. The landing area is on the east of 
lava plain (Fig.1b). The exact landing site has not 
been announced yet, thus we use the red polygon 
(cited from LROC team in Arizona State University 
http://lroc.sese.asu.edu/posts/1084) in Fig. 1b to 
indicate the location. CE-4 landing area is a topo-
graphic very flat region on the plain (Fig. 1c), which is 
on an average topographic level of -5928±6m. 

Compositional properties of CE-4 landing site: 
We mapped the FeO and TiO2 distribution of the 
landing area using KAGUYA Multiband Imager (MI) 
data at a resolution of ~20m/pixel [6, 7] (Fig. 2a,b). 
Using TiO2 content as the discriminator for geologic 
units, the mare region in Von Kármán crater can be 
divided into two units, i.e., Low-Ti unit (LT, 3 wt. % > 
TiO2 > 1.5 wt. %) and Finsen ejecta unit (FE, TiO2 < 
1.5 wt. %). Interestingly, Chang'E-4 just landed on the 
FE unit, indicating much more contamination from 
Finsen crater ejecta materials.  
As shown in Fig. 2a&b, Von Kármán mare basalt is 
relatively low in FeO (~13-18 wt. %) and TiO2 (~1-3 
wt. %). Relatively FeO and TiO2 rich underlying basal-
tic materials are exposed to surface, indicating the 
degree of regolith mixing and gardening are high. The 
most typical endmember should be on the order of 
~16 wt.% for FeO and ~2 wt.% for TiO2, to the east 

of the ~4 km diameter crater. In comparison with 
basalt at the Chang'E-3 landing site (i.e., ~22.8 wt. % 
FeO) as well as other mare basalt samples [8], this 
mare basalt has lower FeO. Taking average data for 
the chemical compositions of the CE-4 landing area 
(red polygon region in Fig. 2), we find FeO: 12.6±0.6 
wt. %, TiO2: ~1.4±0.2 wt. %, Mg#：57±7 (from CE-1 
IIM), Th: 3.5 ppm (inferred from LP).  

 
Figure 1. Geologic context of CE-4 landing site in Von Ká-
rmán crater. (a) Chang'E-1 CCD image; (b) LROC WAC im-
age (NASA/GSFC/ASU); (b) SLDEM 2015 topography. 

Mineralogical properties of CE-4 landing site: 
We employ Chandrayaan-1 Moon Mineralogy Mapper 
(M3) data to evaluate the mineralogical variations of 
the CE-4 landing site. From the M3 false color image 

2330.pdf50th Lunar and Planetary Science Conference 2019 (LPI Contrib. No. 2132)

mailto:zcling@sdu.edu.cn)


(Fig. 2c), fresh basaltic materials show green to yel-
lowish hues. Nonmare ejecta make the mixed mare 
materials appear purple to bluish. We conducted a 
spectral survey of hundreds of fresh small craters 
with diameter less than 1 km. We find that pyroxene 
in the FE unit appears more Mg-rich than that of the 
LT unit, indicated by the shorter 1 and 2 µm absorp-
tion centers in the spectra. We calculate the mineral 
ratios of High-Ca Pyroxene (HCP) and Low-Ca Py-
roxene (LCP) using the Modified Gaussian Modeling 
(MGM) deconvolution [8]. As shown in Fig. 2d, the 
result suggest the LT basalt has more HCP relative to 
LCP than the FE unit. CE-4 just landed on the LCP rich 
region (HCP/LCP ~0.7), which is probably composed 
of a large amount of LCP-rich materials derived from 
Finsen crater ejecta and other impact events on 
nonmare regions of the Von Kármán crater.   

Science questions to be answered by Yutu-2 rover: 
Within this specific geologic context, we want to dis-
cuss some questions related to the traverse and 
in-situ detections by the Yutu-2 rover: 

1. Composition and origin of nonmare materials. 
From the landing site, Yutu-2 will be able to measure 
in-situ the visible and near-infrared spectra of mate-
rials mainly composed of Finsen ejecta (perhaps with 
just a small percentage of basaltic material). Ques-
tions include: What are the mineral chemistry and 
assemblage of Finsen ejecta? How much might the 
surface represent the SPA Composition Anomaly 
(SPACA) and indicate its origin [9]? Could Yutu-2 help 
to find some clues relating to lunar mantle compo-

nents (i.e., is it rich in olivine or Mg-rich LCP)? 
2. Composition and origin of lunar farside mare bas-

alts. If Yutu-2 traverses west, it will encounter 
HCP-rich Von Kármán mare basalts. Questions include: 
What are the mineral chemistry and assemblage of 
these basalts? How do they differ from nearside mare 
basalts and what are the implications? 

3. Mixing effects of lunar soils and their evolution. As 
discussed above, the CE-4 landing site has been 
greatly affected by post-volcanism impacts. Yutu-2 
needs to determine the variability of soil composi-
tions, specifically whether the apparent variations 
are due mainly to contamination of materials or vari-
ations in the basalts? 

 Yutu-2 will combine information including mor-
phologic (via Pancam), mineralogical (via Visible and 
Near-infrared Imaging Spectrometer) and subsurface 
structures (via Lunar Penetrating Radar), all helping 
to answer these questions and provide new ground 
truth for the lunar farside for the first time. 

Acknowledgements: This research was supported by 

the National Natural Science Foundation of China 

(41473065), the Key Research Program of the Chinese 

Academy of Sciences (Grant NO. XDPB11), Qilu (Tang) 

Young Scholars Program (2015WHWLJH14).  
References: [1] Wu et al., (2017), J. Deep Space Explor., 

4(2):111-117.[2] Huang et al., (2018), JGR, 123, 1684–1700.  
[3] Stuart-Alexander, (1978), Geologic Map of the Central Far 
Side of the Moon, IMAP. [4] Pasckert et al., (2018), Icarus 
299 (2018) 538-562. [5] Haruyama et al. (2009), Science 323, 
905-908. [6]. Lemelin et al., (2015), JGR, 120, 869-887. [7] 
Ohtake et al., (2012), 43rd LPSC, #1905. [8] Ling, et al. (2015) 
Nat. Comm. 6:8880. [9]Moriarty et al., JGR, 123, 729–747. 

 
 

Figure 2. Compositional, spectral, and analysis of CE-4 landing region in Von Kármán crater. (a) FeO map; (b) 
TiO2 map; (c) False color image (R=IBD1000, G=IBD2000, B=750 nm reflectance); (d) HCP/LCP mineral ratios. 
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