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Background 
Ryder crater is located at 44.5°S 143.2°E on the far side of the moon near 
the southern pole. The crater is on a slope and is oddly shaped. There are 
two popular explanations for the crater’s unique shape. It is possible that 
the crater was formed as the result of an asteroid or comet impacting the 
moon on the spot of a previous formation – an older crater perhaps. It is 
also possible that the crater was formed as the result of an impactor hitting 
the moon at a trajectory of 30 degrees or less and splitting causing part of 
the mountain to collapse back into the crater basin. We attempted to 
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recreate both scenarios in order to get a better understanding of how the 
crater was formed. 
  
Procedure 
To simulate the formation of the crater we used a wooden catapult, bed of 
flour, rubber ball, and a protractor. A tin pan was set up in the middle of our 
room. The pan was filled with flour and given a grade to replicate the slope 
that the crater is located on. To test the double impact theory, we simply 
launched the ball into the crater enough times so that it landed 
consecutively in the same spot twice. To test the low angle theory, the 
catapult was placed about fifteen feet away from the crater because this 
was the distance in which the ball entered the pan at a 30 degree angle. 
We then launched the ball in the pan over and over again until it entered 
the pan correctly and formed a crater. In both simulations we were able to 
create craters bearing a likeness to Ryder. 
  
Problem 
Ryder crater exemplifies a greater water signature than other areas in its 
local region. 
  
Analysis 
Upon first glance, there are three obviously possible reasons why there are 
relatively high traces of water in and around Ryder: the OH was originally 
there, the OH was introduced from an impactor, or the OH was deposited 
over time from the solar winds. A large portion of the water signature can 
be found in the ejecta spread. Because we used an impactor that could not 
break apart and therefore could not have contributed any chemical 
components of water, and yet still created a similar amount of ejecta, we 
can deduce that the ejecta material was largely composed of material 
blown of the ground by the impactor it is unlikely that significant traces of 
water in or near the crater originated from an impactor. Also, while it is true 
that the solar wind can deposit OH, because the solar wind is universal 
across the moon, it is highly unlikely that one region received a significantly 
higher amount of OH deposit than other areas on the moon. 
  



Conclusion 
The water signature around Ryder crater can probably be attributed to the 
likelihood that all natural components were already there, as well as the 
fact that Ryder is near the south pole of the moon, which would entail that it 
has relatively high traces of water already because the poles are by nature 
colder and concentrated more highly with water. As shown in the pictures, 
there is a higher water signature during the morning because the 
temperature is lower, and the volatiles stick to the surface better in colder 
temperatures. During the afternoon the temperature rises and drives off 
some of the volatiles. Water signature “hot spots” in the crater itself can 
possibly be accredited to the presence of different types of rocks. Certain 
rock types may retain volatiles better than others, and from this we can 
deduce that Ryder crater is composed of a variety of rock types. 
 
2700:  This wavelength picture detects the concentration of OH.  One can 
see from the picture that the highest concentration of OH  is in the ejecta 
surrounding the rim of the crater and the crater itself 
 
2850:  This wavelength is able to detect the components of water.  Once 
again it is shown that the majority of the water is surrounding the rim of the 
crater in the ejecta spread. 
   
3000:  This wavelength is able to detect  ice.  Though there is more ice 
than anything else on the moon the majority of the occurring ice is in the 
ejecta spread just like the water and the hydroxide.   
 
Topography picture: This picture shows the relative height of the area 
around Ryder crater we used this data to determine that the impactor did 
indeed have a less than 30 degree angle along with our earlier experiment. 
We also used this to determine the slope of the interior rim to see if 
material could have indeed slid down to create the slump visible in all the 
pictures. We found it to be 11% which is enough for sliding to happen. This 
is evidence for the shallow impact theory. 


