
A Comparison of the Relative Age of a Selected Area of Mare and Highland Using Crater Frequency and Degradation State 

Background: Craters are excavated holes on the surface of the moon created by impact events.  Craters can be assigned degradation classes with values that are determined relative to one another.  Degradation classes can be assigned to craters by an 
examination of features such as ejecta ray visibility, sharpness of crater edge, and number of overlapping craters.  By assuming that a crater's degradation state has a direct relation to its relative age, comparisons between the relative age of two areas can be 
made using information on the degradation states of craters in the aforementioned areas. 

Methodology 

1. Data was collected recording the position of 
361 craters on a selected area of the lunar 
surface.  The selected area was composed of  
nearly equal sections of mare and highland 
(47% to 53%, respectively).  All calculations 
comparing percentages of frequency of craters 
in the mare and the highland were corrected 
for the difference in area . 

 
2. Each crater in the database was examined 
using the LORC WMS Image Map and assigned a 
degradation class on a scale of 1 to 5 using the 
following criteria: 

1. The features of the crater are very 
distinct.  Ejecta rays may be visible.  This 
is the youngest class of crater.  They 
should look clean and crisp. 
2. The features of the crater are 
relatively distinct but the ejecta rays 
surrounding the crater are faded. 
3. The crater is easily visible and has an 
edge.  It may be overlapped by another 
crater. 
4. The crater edge is blurred and 
indistinct.  There may be a few craters 
overlapping the edge of this crater. 
5.  The crater edge is indistinct and hard 
to see, this is the oldest type of 
crater.  Many other craters may be 
on top of or within it.  Any visible ejecta 
rays should be very indistinct, or 
covered by other impact remains.  

 
Any craters to be included in the data set must 
have a minimum diameter of  0.060° 
 
 
3. Using the collected data on position and 
degradation class of the craters in the selected 
area, four investigations were performed:  
 
Investigation №1: A comparison of percentage 
by area of cratered surface in both maria and 
highlands. 
Investigation №2: A comparison of the 
frequency of craters in the maria and the 
highlands. 
Investigation №3: A comparison of percentage, 
by area, of each degradation class, in the maria 
and the highlands. 
Investigation №4: A comparison of percentage 
by frequency of each crater degradation class in 
both maria and highlands.  
 

Results Conclusions 

 
Investigation 2:  Craters appear more frequently in the 
highland than in the mare; therefore, the highland had 
more time to be bombarded by craters, and it is older than 
the mare 
 
Investigation 3:  A greater percentage of the area of the 
included highland is composed of older craters than of the 
included mare; therefore, the highland is older than the 
mare. 
 
Investigation 4:  Craters of an older age appear more 
frequently in the highland than in the mare; therefore, the 
highland is older than the mare. 
 
Overall  Conclusion:  The highland area includes a higher 
frequency and frequency by area of craters of an older 
relative age based on degradation state, and is therefore 
older than the mare. 
 

•In further studies, higher-resolution imaging may allow 
for a more comprehensive  analysis of crater degradation 
states 
•Studying several different areas of the lunar surface 
would provide information as to whether or not these 
types of trends are consistent on the entire moon 
•Including clues from non-crater geologic features would 
give more evidence as to the relative ages of mare and 
highland 

Further Directions 

Problem: The overriding goal of our research was to examine a section of the lunar surface by use of degradation classification, crater frequency, crater area*, and classification of the surrounding area as either mare or highland, then use this history 
to determine a trend, if any, differentiating the age of the included mare from the age of the included highland. 

*Crater area was taken into consideration because smaller craters degrade faster; therefore, disregarding crater area could pollute data due to the possibility of an inaccurate relationship between 
crater degradation state  and relative age 
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Investigation 1: The  larger cratered 
area in the highlands, to the left of 
the red line, when compared to the 
mare, the right, therefore a longer 
period of bombardment in the 
highlands. 
Investigation 2: The larger number 
of craters in the highlands, when 
compared to the mare, therefore a 
longer period of bombardment in 
the highlands. 
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Investigation 1: The left pie shows a 
very low percentage of cratered 
surface, therefore a short period of 
bombardment. 
Investigation 3: The majority of the 
cratered area is assigned a 
degradation class less than 5, 
therefore the mare is young. 

Investigation 1: The left pie shows a 
high percentage of cratered surface, 
therefore a long period of 
bombardment. 
Investigation 3: The majority of the 
cratered area is assigned a 
degradation class greater than 4, 
therefore the highland section is old. 

Investigation 2: There is a higher 
relative number of craters in the 
highlands therefore a longer period 
of bombardment. 

Investigation  4: The highest 
percentages represent craters in 
degradation classes 4 and 5, 
therefore there are more old craters 
in the highlands.  

Investigation  4: The percentage of 
in degradation classes  2 and 3 are 
the highest,  therefore there are 
more young craters in the mare.  

Investigation 3: In the highlands 
there is a greater area of craters 
assigned degradation classes greater 
then 4, therefore the highlands are 
older. 
Investigation 4: The highlands have 
more craters aged 3 or greater , 
therefore the highlands are older. 

Investigation 4: The percentage of 
craters classed 1,2, or 3 are greater 
in the mare than the highlands and 
the percentage of craters of craters 
aged 4 or 5 are greater in the 
highland, therefore the highlands 
are older. 

Investigation 4: The number of 
craters classed 1 or 2 are greater in 
the mare than the highlands and the 
number of craters of craters aged 3, 
4, or 5 are greater in the highland, 
therefore the highlands are older. 
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