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Introduction:   

Gullies at other bodies in the Solar System have 

been formed in quite cold environments such as the 

gullies in near-polar latituds of the planet Mars. 

Apparently the landscape type gully is common on 

other surfaces of icy bodies of the solar system, even 

when the characteristics of these bodies are differ in 

size, orbital distance to the planet, being the density 

and low temperatures the minor apparent difference . 

Here I only present the case of 13 icy bodies that 

show features similar to gullies. My propose in this 

work is intended start a characterization of the type 

guilles features of some icy satellites. Also, here I pro-

pose that the origin of this relief, at least in part, be due 

to exogenous agents, eg resulting after forming the 

impact crater. The features mentioned here are obvi-

ously insufficient to conclude which processes were 

involved in the origin of these features. Previous work 

such as [1] suggest that an exogenous process as fluidi-

zation of fine material mixed with CO2 frost may be a 

viable mechanism to initiate a gully. 

For cases of icy bodies with H2O frost mainly in its 

landforms this mechanism may also be involved alt-

hough the conditions of each moon and asteroids are 

different in terms of size and composition of its crust, 

mainly. Therefore subsequent research to explain the 

origin of the gullies, based on the characteristics of 

each moon, will be necessary.   

Search 

Based on observed gullies in icy and dry conditions 

and high latitudes of the Martian surface [1] , and on 

slopes of craters of the other bodies, the Moon and 

Vesta asteroid, possibly on surfaces of some icy moons 

and asteroids in the solar system, these features are 

formed as well. 

In a general and preliminary review of images of  

more than 13 icy bodies: Dione, Enceladus Helene, 

Hyperion, Iapetus, Mimas Phoebe, Rhea, Tethys, Gan-

ymede, Miranda, Vesta, and Lutetia, features quite 

similar to gullies are observed. 

Density values ranging from ~1.2 to 1.88 for moons 

of Saturn [2]. The prevailing temperatures are around 

77 K and 88 K. Tethys a small Saturn’s moon is com-

posed almost entirely of water ice. Its density is 0.97 

times that of liquid water and its temperature 85.9 K. 

[3]. Asteroid Vesta (289 to 229 km in diameter) [4].  

Special case is Enceladus; for which proposes the 

possible existence of a global ocean close to the sur-

face so that internal processes could be involved in the 

formation of gullies [6]. 

Although some revised images lack high resolution 

is possible to recognize the existence of these features 

on slopes of some impact craters. The differences in 

size of the moons, physical properties of their icy 

crusts among other parameters, can cause diversity in 

the form of gullies and should be grouped into the clas-

sification of gullies or a re-classification.  

Discussion  

The surfaces of these bodies are mainly covered by 

layers of water ice. And a mechanism which can inter-

vene in the formation of a gullie might be sublimation. 

Here are two possibilities arise regarding the formation 

of a gullie: 

1 - if formed after the impact (for impact craters), 

when rock is fractured and the temperature rises due to 

the energy released during the impact, then must be 

very old and has not undergone intense modification 

for thousands or millions of years. 

2 -sublimation can configure these features in a 

short geolocal time. For some moons besides water ice 

may be present ice methane and carbon dioxide in a 

lower proportion. Those not only are formed on slopes 

of craters but also on slopes apparently unrelated with 

craters. Maybe some slopes present material sublima-

tion [7] so it would have to calculate the rate of subli-

mation for each body. 

Conclusions. 

Until a few years ago we had only the terrestrial 

pattern to compare and suggest gullies formed in the 

same way. However this view is changing and each 

case will involve different processes. I consider the 

enigma of the age of these features is the least explored 

so far. 
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