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For our research, we decided to study the lunar sinuous rilles, 
which are long, meandering grooves along the moon’s surface. 
We chose to study the rilles because we were less familiar with 
them than we were with other features of lunar geology, and we 
were curious to learn more about them. We also believed that 
these formations deserved our further research because scientists 
believe that underground lava tubes that formed the rilles could 
possibly become the future sites for lunar settlements. We then 
decided to investigate how sinuous rilles are formed.

From our measurements, we observed that the rilles on Aristarchus 
Plateau were generally longer and more sinuous than those on the 
Marius Hills. We also began to notice a pattern between the rilles’ 
sinuosity and the slope of the geography on which they formed.  In 
order to prove their direct relation, we graphed the sinuosities of each 
rille versus their respective distances from the highest point of 
elevation on the map (shown below). On the Marius Hills, it was clear 
that the sinuosity of each rille was largely affected by how far away it 
formed from the peak elevation. On Aristarchus Plateau, however, no 
such relationship was established.

First, we attempted to gather as much previously recorded information on rilles as possible: 
established formation hypotheses, general traits, and the locations of the highest 
concentrations. We scoured the internet as well as our residential libraries for relevant facts 
and data, finding some useful texts but, as we had anticipated, not many. We then chose two 
areas on the moon where multiple sources promised a high concentration of rilles: the Marius 
Hills and Aristarchus Plateau (pictured lower left). Within these regions, we used a software 
called ImageJ to measure  the length, displacement, and sinuosity (which is a measurement of 
the length of the rille divided by its shortest course to determine the frequency of its curves) 
of each formation that we suspected to be a rille. From our measurements, we were able to 
find some key differences between the rilles in both regions. This process also gave us the 
opportunity to more closely observe each rille and form a couple of our own hypotheses 
about their formation. Pie charts summarizing our measurements are shown below. 
Measurements were originally taken in meters, then converted to kilometers, for more 
accuracy in sinuosity.
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With the data we collected, we were able to form several conclusions:

The sinuosity of rilles is largely affected by the slope on which  they 
form. The steeper the slope is, the straighter the rille will be. This 
relationship was apparent in our graph of the Marius Hills, but not in 
that of the Aristarchus Plateau because the topography of a plateau 
allows for less area to be affected by its slope than with rolling hills. 
The rilles that formed closest to the highest peak in this region mostly 
lie on flat ground and are unaffected by the plateau, with the exception 
of Schroter’s Valley, which does visually become more sinuous as it 
distances itself from the highest point. This relationship between 
sinuosity and topography resulted in a higher average sinuosity on 
Aristarchus Plateau than on the Marius Hills and led us to believe that 
the rilles on Aristarchus Plateau formed after its primary topographic 
high.
We also discovered that although the most common theory for the 
causation of sinuous rilles is either by lava tubes or lava erosion, it is 
also possible that lava tubes overflow and then allow the rille to 
lengthen by means of lava erosion.
The fading depth of rilles can be explained by lava buildup on the 
bottom and outer edges of the rille. When lava flows through a rille, it 
constantly cools around the edges. At the end of a rille, lava has 
become considerably cooler and starts to collect at bottom of the rille, 
which explains why there is no visible outlet for the lava flow. 
Due to such a decreasing depth, the secondary rille of Schroter’s
Valley was able to flow over the wall of its primary rille into the lunar 
highlands.
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Not all formations numbered, on more careful analysis, were decided to be rilles.
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