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Introduction

Figure 1. 

Results and Analysis

Conclusion

Procedure

Crater chains, or catenae, are formed when a
meteor of sufficient size impacts the moon; the
collision may throw up ejecta into the atmosphere
which comes back down to the lunar surface in
linear crater chains at a distance that is
proportional to the primary impact crater.

We hypothesize that there will be a numerical
relationship between the size of the initial impact
crater and the distance to the beginning of the
crater chain. We also assert that there is a
relationship between the diameter of the initial
impact crater and the length of the crater chain.
The purpose of our research was to investigate
these two relationships and present our findings
as a numeric ratio.

In order to develop the relationship between the
diameter of initial impact crater and the length of the
secondary crater chain, as well as the relationship
between the diameter of the initial impact crater and
the distance to the secondary chain, we first located
several crater chains with distinct primary craters. We
only measured those chains of which we were certain
of the initial crater because if we gathered
measurements using a mistaken primary crater then
our data would have a greater degree of error.

After locating the chains, we measured the
diameter of the initial crater, the distance from the
initial crater to the chain, and the length of the chain.
We used the ACT-REACT QuickMap LROC software
to get all of these measurements, which was much
more precise than if we would have had to measure
the distances using the map key. This eliminated a
huge possible source of error and helped make our
calculations significantly more accurate.

Overview of Data Collection

To the left is an image of the Schrödinger Crater and Vallis
Schrödinger outlined in red and white respectively. With
center coordinates of 66.52°S 104.88°E, Vallis
Schrödinger is hypothesized to have originated from the
impact that formed the Schrödinger Crater. Schrödinger
Crater has a measured diameter of 316.39 km; Vallis
Schrödinger has a length of 301.715 km; the two features are
approximately 330.4 km apart. The diameter of initial
crater/length of crater chain ratio is 1.0486 and the diameter
of initial crater/distance from initial crater to chain ratio is
0.957597.

Processed Data

ŷ = 0.994x - 12.762
R² = 0.96165
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Diameter of Initial Impactor vs. Length of Crater Chain

Regression line: ŷ = 0.994x - 12.762
let ŷ = predicted length of crater chain (km)

x = diameter of initial impactor (km)

R² = 0.96165
R = 0.980637548

To process our data, we created two separate scatter plots.
The first plot (Figure 1) depicts the relationship between size of
initial impact crater in kilometers, which serves as the
independent variable, and the length of the crater chain in
kilometers, serving as the response variable. We extrapolated the
data points to get a least squares regression line predicting the
length of a crater chain given the diameter of the initial impact
crater. The second plot (Figure 2) depicts the relationship
between the size of the initial impact crater in kilometers, again
the independent variable, and the distance from the initial crater
to the start of the crater chain, the dependent variable.

The slope of the regression line for Figure 1, 0.994, is the
relationship between diameter of the initial crater and the length
of the chain. For every additional 1 km increase in diameter of
initial impact crater, the length of the resulting crater chain will
increase by 0.994 km. We conclude that this is a strong
association based on the R^2 value of 0.96165. 96.165% of the
variation in crater chain length can be explained by the linear
relationship with diameter of initial impactor.

The slope of the regression line for Figure 2, 0.7844, is the
relationship between diameter of the initial crater and the
distance between initial crater and start of the crater chain.. For
every additional 1 km increase in diameter of the initial impactor,
the distance between the initial impact and the crater chain will
increase by 0.7844. We can conclude that there is a moderate
association between the two variables because of the
intermediate R^2 value of 0.69325. According to this value,
69.325% of the variation in distance between initial impactor and
the crater chain can be explained by the linear relationship with
size of the initial impactor.

Raw Data

Diameter of Initial 
Crater (km)

Length of Crater 
Chain (km)

Distance from Initial 
Crater to Secondary 

Chain (km)

316.39 301.715 330.4

84.34 63 144.4

75.3988 94.351 78.447

102.85 94.753 136.559

102.561 95.21 218.525

88.431 55.893 133.211

74.1257 44.803 205.801

1.

2.

3.

Line 1 – diameter of initial crater
Line 2 – length of crater chain
Line 3 – distance from center of initial crater to start of secondary chain
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Diameter of Initial Impactor vs. Distance from Initial Impactor to Secondary Chain

Figure 2. Regression line: ŷ = 0.7844x + 83.608
let ŷ = predicted distance from initial impactor          

to secondary chain (km)
x = diameter of initial impactor (km)

R² = 0.69325
R = 0.832616358

In conclusion, there is a definite relationship between the
three sets of data that we collected for our research. There is a
very strong, positive correlation between size of primary impact
crater and length of crater chain, almost a 1:1 ratio. Although
there is an association between size of initial impactor and
distance from that crater to the crater chain, it is only a
moderate association and there are several other variables that
might impact how far away a crater chain is from its source,
angle of impact, to name just one example.

If a 1:0.994 ratio between size of initial crater and length of
the secondary crater chain could be confirmed through further
data collection across a larger portion of the lunar surface, it
would provide a valuable tool for future research and
identification of crater chains.
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