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Introduction:  Since NASA’s Mars Global 

Surveyor first took pictures of them in 2000, it has 

been known that there are gullies on Mars. There has 

been a great deal of debate as to what causes the 
gullies; dry sand-spills or avalanches, solid or liquid 

CO2, or liquid water. 

Such debates are almost impossible to resolve 

conclusively from simple pictures, and even on-site 

examination of the leftover channels might not 

answer the question either. 

There is, however, another way to study them. 

Repeated pictures of the same sites have captured 

several locations where new gullies have appeared, or 

new spills of material, both dark and light, have been 

seen near existing gullies. The changed areas are 

referred to as ‘wet’ gullies [1]. 
Clearly, there is still ongoing geological activity 

in at least some areas. While pictures of these areas 

are still not enough to answer the question as to 

whether or not these gullies are formed by dry or wet 

flows [2], a robotic mission to the active areas could 

make that distinction. 

 

Background:  Martian gullies have several 

prominent features [3, 4]. 

• Most gullies are found more than 30° from the 

equator. 

• 62% of gullies are found on impact crater inner 

walls, 16% on pit walls, 10% on valley walls, 

and 10% on knob/hillslopes. 

• Gullies are almost always pole-facing between 

-20° and -40°. 

• Gullies become less common towards the 

poles, except for between -70° and -80°. 

• Different types have different preferred 

directions. 

• Gullies tend to start well below the edge of the 

crater, pit, or valley wall. 

• Gullies usually have an initial alcove, a 

channel that tapers off, and an apron at the end 

of the channel. 

• Gullies on the same wall usually taper off in 

length one way or the other, producing a 

diagonal slant. 

• Note the size of the gully in Figure 2. Other 

gullies studied are on similar scales (hundreds 

of meters long), as most gully pictures are 

taken by MGS, which doesn’t have a 

resolution much smaller than that. These are 
mountain-sized features, not small runoffs as 

the term ‘gully’ might indicate. 

 
Figure 1: An example of gullies on Mars. Notice how 

all of the gullies emerge from about the same level. 

Picture taken by Mars Global Surveyor, NASA. 

 

 
Figure 2: Another example of gullies on Mars. The 

gullies in this image are fewer and less regular than in 

the previous one, but they are still martian gullies. 
Picture taken by Mars Global Surveyor, NASA. 
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Objectives:  The proposed mission to these 

gullies involves using a small, four-wheeled, semi-

autonomous rover [5]. The rover would have the 

ability to travel from its landing point to a nearby 

crater, pit, or valley wall that has gullies in it. 
The desired landing point would be near a 

location that has had a visible change between 

pictures. If possible, it would be best to have an area 

that had changed more than once, or an area with 

more than one wet gully nearby. 

Once the rover reached the area, it would under-

take a variety of chemical, physical, and geological 

tests. 

Some of the tests would be performed on regolith 

from inside the gully, as high levels of CO2 or H2O 

would indicate if either material had helped form the 

gully. If there is any ongoing activity, the rover 
would sample that as well. 

Other tests would be run on the area around the 

gullies, to determine what kind of rock it is made of, 

the potential fractures or other paths that aquifers or 

other under-ground sources of fluid might emerge 

from. 

This poster will concentrate on the mobility 

requirements of the rover, to make it from a safe 

landing area to a gully site appropriate for study. 
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