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Introduction:  Chang’E-3 (CE-3) is a mission 

which on December 6, 2013, delivered to lunar surface 

the rover named Yutu (Chinese “Jade Rabbit”). Here 

we shortly describe local geology of the landing site 

based on analysis of images taken by the CE-3 descent 

camera and LROC NAC. The landing site (44.12°N, 

19.50°W) is in the NW part of Mare Imbrium (Fig. 1). 

It is about 500 km NE from the landing site of Luna 17 

which delivered to lunar surface Lunokhod 1 [1]. 

 
Figure 1. Regional to local contexts of the Chang’E-3 

landing site (white star in framelet f); a-e) parts of 

LROC NAC images, M104640386RE, M190738378LE, 

M183661683LE, M1129602407LE, M181302794LE, 

correspondingly, f) image taken by the Chang’E-3 de-

scent camera shortly before landing. 

 It is seen in Figure 1 that Chang’E-3 landed on the 

eastern rim of the crater of ~450 m in diameter in ~50 

m east from the crater rim-crest. The lander reached 

the  relatively smooth subhorizontal surface compli-

cated with craters from decimeters to 1-2 m in diame-

ter and rare rock fragments a few decimeters across. 

Figure 2 is a color anaglyph showing the 450-m crater 

on which Chang’E-3 landed. 

 
Figure 2. Anaglyph showing the crater on the eastern 

rim of which CE-3 landed. Composed of LROC NAC 

images M102285549LC and M181302784LE. 

The terrain analysis:  The mentioned 450-m 

crater has internal slopes covered with rock fragments 

from a few decimeters to a few meters across. They are 

seen in particular, in the crater inner slopes in its east-

ern segment (Figure 3). 

 
Figure 3. Mosaic of images taken by the CE-3 descent 

camera. White star shows the landing site. 
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The CE-3 descent images were taken at the Sun el-

evation ~24
o
. In some places of the crater inner slopes 

is seen the dark semishadow (Figure 3) suggesting that 

the slope there is close to 24
o
. On the LROC NAC im-

age M181302784LE (Sun elevation ~19
o
) is seen that 

part of the crater inner slopes in its western segment is 

in deep shadow. On the image M102285549LC (Sun 

elevation 9
o
) it is seen that the shadow eastern end ex-

tends a little further than the crater center suggesting 

that the crater depth/diameter ratio is close to 1/6. 

These characteristics of the considered crater imply 

that its morphological prominence corresponds to tran-

sition from morphologic class AB to class B [2,3]. This 

allows to estimate age of this crater as ~100 m.y. [3]. 

This means that the CE-3 landing area is geologically 

very young and the local soil here should be immature. 

The crater count ages for this part of Mare Imbrium are 

in between 3 and 3.5 b.y. [4].  

Simple bowl shaped craters with diameter D typi-

cally excavate the target material from the depth down 

to ~1/10D [5, formula 5.5.4]. So the considered 450-m 

crater excavated the material from the depth down to 

40-50 m. This is much below the typical lower bound-

ary of lunar mare regolith [6]. So the crater ejecta have 

to contain numerous rock fragments but the boulders 

are not abundant on the crater rim surface although are 

present. This is obviously due to catastrophic destruc-

tion of rock boulders by small meteorite impacts [7,8]. 

As it was shown by [8] for the time ~100 m.y. a signif-

icant part of rock boulders which were on the crater 

rim surface should be destroyed.  

Good analog for the described 450-m crater is 650-

m crater Camelot at the Apollo 17 landing site [9]. The 

isotope analysis of samples collected at its rim showed 

that its age is ~100 m.y. [10]. It is seen on the Apollo 

17 and LROC images that the rock boulders associated 

with this crater are mostly observed in the upper parts 

of its inner slopes while on the crater rim they form 

only spatially separated clusters [8].  

 
Figure 4. Mosaic of the CE-3 descent camera images. 

Black box outlines area shown in Figure 5. 

Figure 4 shows the CE-3 landing area. It is seen 

that in the northern part of the shown area there is a 

crater ~17 m in diameter with shadow on the inner 

slope of its eastern segment. This means that in mor-

phologic prominence this crater also corresponds to 

transition from morphologic class AB to class B [2,3]. 

Based on approach of [3] its age may be estimated as 

1-2 m.y. On the rim of this crater are seen a few rock 

boulders 1.5 to 2.5 m across and about 15 boulders of 

several decimeters size. They were obviously excavat-

ed by the cratering event and because it was very re-

cent most of excavated boulders survived. A few cra-

ters of 5 to 15 m in diameters are also seen here. They 

are morphologically rather prominent that is in agree-

ment with the conclusion on young age of this terrain. 

Figure 5 shows details of the close vicinity of the 

landing site (black circle).  

 
Figure 5. The CE-3 descent image of the landing point  

In Figure 5 are seen small (decimeters to 1-2 m) 

craters and decimeter-size rocks. The latter show no 

association with craters and are probably remnants of 

the initial rock-boulder field on the 500 m crater rim. 

Summary: The Chang’E-3 landing area is on the 

rim of young (~100 m.y.) crater of 450 m in diameter 

which ejected subsurface material from the depth down 

to ~50 m. Local soil here should be immature. 
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