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Abstract 

We present the size statistics of landslides on Earth, 

Mars, the Moon and Mercury. We used two existing 

landslide inventories for New Mexico (USA) and for 

Valles Marineris, Mars, and two new inventories of 

lunar and Mercurian landslides. Failures on the Moon 

and Mercury were detected and mapped along the 

internal walls of impact craters. The statistical 

distributions of the extraterrestrial landslide area 

were exploited to compare the results with similar 

distributions obtained for terrestrial landslides.  

1. Introduction 

Landslides play an important role in shaping the 

surface of the Earth and of other solid bodies, like 

Mars, the Moon, and Mercury. In the last decades, 

planetary exploration missions have released large 

amount of high-resolution images, which enable to 

detect and map morphologic structures on planetary 

surfaces in great detail. On Mars, large landslides 

have been observed mainly along the slopes of Valles 

Marineris, e.g. [1-2]. Numerous landslides of various 

scales have been observed on the Moon, e.g. [3]. On 

Mercury, some ejecta flows exhibit morphological 

similarities with mass wasting deposits on planetary 

surfaces. Comparison of landslide characteristics, e.g. 

the landslide types and sizes (area, volume, fall 

height, length) on different planetary bodies may 

help in understanding, e.g., the effect of the surface 

gravity on failure initiation and propagation. 

2. Methodology 

To compare the terrestrial and extraterrestrial 

landslide size statistics, we exploited a 

geomorphological inventory of 894 deep-seated 

landslides of the slide and complex types mapped in 

New Mexico, USA [4] and three inventories of 

extraterrestrial landslides. On Mars, we focused on a 

study area of 10
5
 km

2
 in Tithonium and Ius Chasmata, 

Valles Marineris where 189 landslides, including 

rock slides, complex landslides, debris flow-like 

failures, and rock avalanches, were previously 

identified and mapped [2]. Figure 1 shows an 

example of a rock slide on Mars.  

 

Figure 1: A rock slide in Valles Marineris, Mars. The 

failure scarp is in brown and the deposit is in amber. 

To recognize and map landslides on the Moon and 

Mercury, we adopted the same visual criteria 

commonly used by geomorphologists to recognize 

terrestrial failures. On the Moon and Mercury, we 

focused on the large slope failures along the internal 

walls of impact craters. In particular, we selected and 

mapped landslides in simple craters, in order to deal 

with mass movements driven by the surface gravity 

and not resulting from the impact processes. For the 

Moon, we visually analyzed images acquired at 100 

m/pixel resolution by the Wide Angle Camera 

onboard the Lunar Reconnaissance Orbiter Camera. 

For Mercury, we examined images at an average 

resolution of 250 m/pixel obtained by the Wide 

Angle Camera onboard the MESSENGER spacecraft. 

3. Results 

In impact craters on the Moon and Mercury, we 

obtained two inventories of 60 landslides mapped in 

35 craters on the Moon, and 58 landslides mapped in 

38 craters on Mercury. Figure 2 portrays two 
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examples of rock slides on the Moon (a) and on 

Mercury (b). 

 

Figure 2: Rock slides on the Moon (a), and Mercury 

(b). Landslide scarps are in purple (a) and red (b); 

deposits are in green (a) and light blue (b). 

Using the planimetric area, AL, of the mapped 

failures we calculated the probability density 

distribution of the landslide area for the Moon and 

Mercury. Figure 3 displays the comparison between 

the probability density distribution, p(AL), of the 

landslide area, AL, for terrestrial failures and for 

failures on Mars, the Moon, and Mercury.  

 

Figure 3: Probability distributions of landslide area 

on Earth (purple), Mars (red), the Moon (green) and 

Mercury (orange). Color lines show corresponding 

best fit models of the distribution tails. Box plots 

show statistics of AL for all data sets. 

Analysis of the distributions indicates that 

extraterrestrial landslides are larger than subaerial 

terrestrial landslides. On Mars, p(AL) is flatter than 

on other bodies. As a result, on Mars the abundance 

of very large landslides (AL>10
7
m

2
), compared to 

small and medium area failures, is higher than on 

Earth. Lunar landslides are on average larger than 

failures on Mercury. We hypothesize that the 

stronger surface gravity of Mercury causes landslides 

occurring at smaller scales. 
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