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Introduction:  Klein Mars Student Imaging Project 
(MSIP)Team became interested in the different levels 
of magnetism on Mars, specifically in two regions: 
Terra Cimmeria (TC) and Tharsis Montes (TM). When 
comparing these two regions and their characteristics, 
we found unusual patterns. One of these patterns 
involves the representation of MAG/ER. MAG/ER 
consists of a magnetometer and an electron 
reflectometer attached to the MGS (Mars Global 
Surveyor) satellite. MAG/ER helps measure the 
magnetism present on Mars, including that of TC and 
TM.  
Because of this interest and our observations, our team 
studied this question: What mineralogical and thermal 
characteristics make the magnetism of Terra Cimmeria 
different from that of Tharsis Montes? Focusing so far 
on the measurements from MAG/ER and on the 
concentrations of iron, we hoped to determine a 
conclusion that would benefit the geological study of 
Mars. 

 
Experimental Setup:  The purpose of this design is to 
make a detailed comparison between two regions of 
Mars in order to evaluate the possible deciding factors 
of their differences, one of which could very likely be 
the magnetic concentration within the two areas.  If we 
compare the two regions of TC and TM, then we 
expect to find a notable difference or similarity 
between the characteristics that affect magnetism.  In 
order to limit experimental bias yet make an accurate 
comparison, our team collected relatively randomized 
data from several distinct areas within TM and TC.  

1) Select 5 THEMIS images from each 10 
degrees of latitude ranging from 20 degrees to 
-20 degrees within the boundaries of a given 
longitude for both TC and TM.  

2) Record exact latitudes and longitudes of the 
images from the web browser, which is 
accessible from the JMARS program, and 
record the length (km) of the image. 

3) Record both numerical and graphic data of 
weight percentage iron concentration for each 
image. 

4) Collect both numerical and graphic Global 
Filtered Radial Magnetic Field MAG/ER data 
for the same images that were used to collect 
the other data. 

 
Figure 1: Above is the visual representation of the 
MAG/ER Global Filtered Radial Magnetic Field over 
TM and TC. 
Results and Discussion:  Determining what 
mineralogical and thermal characteristics make the 
magnetism of TC different from that of TM requires us 
to consider the latitude, iron concentration, and 
MAG/ER measurements of the images selected. By 
plotting these variables on graphs, we can determine 
the direct or indirect relationships between each 
variable.  

 
Figure 2- The graph above depicts a positive linear 
relationship between Latitude and Iron. 

 
Figure 3- There appears to be a negative linear 
relationship between Latitude and MAG/ER. 
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Iron does not appear to have a connection with 
MAG/ER measurements because of the different 
relationships found in TC. As latitude increases, iron 
concentrations increase; in contrast, as latitude 
increases, MAG/ER measurements decrease. This 
applies for TM as well, but TM is the opposite of TC. 
As latitude increases, iron concentrations decrease; 
inversely, as latitude increases, MAG/ER 
measurements increase. The relationships found in 
TM, however, have weaker correlations compared to 
those in TC. A way to confirm or deny this is to gather 
more data in TM. Comparing TC and TM together, we 
can see that iron concentrations are similar, but 
MAG/ER measurements are different. The MAG/ER 
measurements look as if they reflect something more 
than just iron.  

We have an interest in pursuing data regarding 
thermal inertia in TC and TM. We also wish to gather 
more data for other magnetic materials in hopes of 
providing a stronger correlation with MAG/ER 
measurements. 
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