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Topographic Profile Method

A topographic profile is a silhouette of the elevations along a given line or 
base line in this case the bottom of the Archimedes crater. It illustrates 
what the land would look like if it were cut vertically along the given base 
line. We completed eight profiles in four quadrants of the Archimedes 
Crater. The elevation model shown here (red arrow) did not fit our data. In 
this model it looks like both rim walls are the same height, but we found 
that it is actually an 800ft (243.85 meters) difference from one rim wall 
edge to the other rim wall.edge to the other rim wall.
From the Sky & Telescope Magazine article “Coming in at an Angle,” 
(pages 50-51) we concluded that the Archimedes crater was formed by an 
object coming in at an angle between 45 and 30 degrees. We could make 
this hypothesis due to the 800 ft height difference in the rim walls
The Contour Interval was 300 ft (91.45 meters).
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Imbrium Crater Geology Section

Iron is found on the moon due to the massive amounts of lava flow from the 
volcanoes and impact flood basalts. Ilemenite can be reduced with hydrogen gas to 
yields titanium dioxide and water. The water is electrolyzed to recover hydrogen and 
gain oxygen. The oxygen can be used for breathable air and the potable water for 
future lunar astronauts and inhabitants. 
Titanium can be extracted 480 tons a year from Ilemenite and may be used for 
beneficial building materials. beneficial building materials. 
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Trask method is a way to determine the relative ages of craters by using the diameters 
of the craters and the frequencies of these diameters. Trask method uses three basic 
assumptions: (1) Newly formed craters appear sharp with raised rims and rayed 
ejecta, (2) craters are subdued and destroyed eventually by meteorite impacts, and (3) 
small craters are eroded faster and disappear in less time than large craters. The Trask 
method was developed in 1971 by a U.S. geologist named Newell J. Trask. NASA 
employs the Trask method to find out the relative ages of craters on planetary bodies. 
The Moon uses the Copernican era dating.The Moon uses the Copernican era dating. Trask method is important because it can 
allow scientists to find out the relative ages of planets and moons. Superpositions 
among crater materials establish local stratigraphic sequences in all parts of the 
Moon. This allows scientists to see if ejecta from one crater matches another crater. 
This, in turn, allows scientists to see if the ejecta is the same date. Red Bank High 
School’s Scientific Research class used the Trask method to determine the relative 
age of craters inside the Archimedes crater and the Mare Serenitatis crater. The 
students used the diameters and their frequencies received from GIS to determine the 
relative ages of craters on the Moon. We used a graph with the relative age 
(in Copernican) on the Y-axis, and the crater diameters on the X-axis (See Trask 1 
and 2 Charts). Data was classified into 7 diameter classes during collection. The 3 
classes that had a significant number of craters were used to establish erosional 
patterns. This allowed us to derive the relative age of the craters to be from the lower 
to middle Copernican Era.

Dark Haloed

These are very clear and vivid images of different types of craters based off of 
MoonZoo. We used MoonZoo to help train our eyes to learn to identify craters. 
We mapped over 1251 images in 8 days.The bright white as you see on the right 
hand side has rays pointing from the midline to edge of the photograph

Method

Locator Map showing Image swathes and LO Imagery. Swathes are named 
according to NASA protocol for LROC Imagery. LO Imagery is shown as a
reference. 

Using Arcmap 10 to locate and add craters to the geodatabase. We used a map 
template to edit the data. All the data was stored on USB Thumbdrives. We 
combined that data into one feature class at the end.
Red arrows indicate how we collected the data: 1. We determined if it was 
simple or compound. 2. We chose the circle tool for shape. 3. We added the 
Craters and then attributed the crater data.  

The chart below shows the different types of craters, and the total number of craters we found in that 
category. We mapped 51,825 craters in Archimedes and Serenitatis combined.
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Trask 1 Data - Archimedes CraterTrask 2 Data - Mare Serenitatis

     Looking at the moon and its features, we are struck by the sheer number 
of craters that cover its surface.  The idea that we could age date anyone of 
them became intriguing.  The Archimedes crater became our area of focus.  
By using the Trask method it allowed us to find the relative age of 
Archimedes and a small portion of Mare Serenitatis (Sea of Serenity).
    The lunar imagery used was downloaded from LROC and LO orbiters. 
Our start off point was Moon Zoo, a website that trained and prepared us for 
looking at the lunar imagerlooking at the lunar imagery. Training continued with a program called 
ARCGIS enabled us to accurately measure crater diameters. This program 
also allowed for the professional mapping of craters on the moon in our focus 
area.  We also used Clementine probe data to look at our focus area. 
   The final method used was the topographic profile to find the elevations of 
the rim walls around the crater.  A topographic profile is a silhouette of the 
elevations along a given line or base line. elevations along a given line or base line.  We completed eight profiles in 
four quadrants of the Archimedes crater. All together this gives the most com-
plete picture of our study area: topography, geology, and relative age of the 
Archimedes Crater in the Imbrium Mare and the methods used.
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The graph shows the amount of craters we mapped in relativity to their 
diameters. The majority of mapped craters fell between 50-500 meters 
in diameter. Please notice the starred columns.

This is the chart we used to find the relative age of Archimedes. We took the ma-
jority of craters (50m-500m) and matched them with the most common crater 
type (C-D) to find that in Copernican time the age was between 1.75 – 3.8.

This is the chart that we used to find the relative age of the ejecta and craters of 
Mare Serenitatis.  We took the majority of craters from 10m to 500m and matched 
them with the most common crater type (D-E) to find that in Copernican time the 
age was between 2.5 and 4.3.

Panel 1 Panel 2 Panel 3 Conclusion
To map our section of the moon we needed to learn how to use GIS. We have 
mapped 51,825 craters on 19 swathes in the Imbrium Basin and two swathes in the 
Mare Serentatis. The class marked the craters in our 19 sections as bright white, dark 
haloed, compound, or simple. For the swathes of Archimedes crater we mapped 
9,630.46 sq. km in the Imbrium Mare, and 2,156.5 sq. km in Serenity Mare. In total 
we mapped 11,786.9 sq. km (7,072.11 sq. miles). By using the Trask method  we 
found that the age of the Archimedes crater inside the southeastern Imbrium is dated 
to be 1.8 to 2.75 Copernican (millions of years).to be 1.8 to 2.75 Copernican (millions of years). The age of the western Serentatis 
crater is 2.5 to 4.3 Copernican (millions of years). We concluded that the 
Archimedes crater was formed by an object coming in at an angle between 30º and 
45º.  The Profile of Archimedes mapped 1,500 ft. rim walls in the southern portion 
of Archimedes and 2,300 ft in the northern portion. The Clementine probe data 
found that rock basalt with a mineral component of Ilemenite was located in the 
Archimedes crater. It was found that Ilemenite, if processed, could be extracted 
every hour to make titanium. This will prove useful as building material for moon 
settlement. The Ilemenite can be reduced with hydrogen gas yielding water which is 
then electrolyzed to recover both hydrogen and gain breathable oxygen. By using 
GIS we found that the majority of craters in both areas fell between 50 to 500 
meters, with 78.1% of all craters in Archimedes and 67.1% of all craters in our study 
area of Mare Serenitatis. After Trasking inside of the Archimedes Crater and the 
Mare Serenitatis, we found that theMare Serenitatis, we found that the Archimedes Crater is older when compared to 
Mare Serenitatis. We think that when Archimede’s impact formed ejecta that was 
shot out into the Mare Serenitatis.  This leads us to believe that Archimedes Crater is 
older than the ejecta in Mare Serenitatis.

LO Imagery was downloaded from NASA (Panel1). LO Data was used to orient LROC Imagery (Panel 2) . Craters were captured in ArcGIS using 
LROC Data (Panel 3).


