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Introduction:  Ground Penetrating Radar (GPR) is 

used to image the subsurface of soil and rock layers. 
GPR uses electromagnetic waves, in the radio 
frequency range, to investigate shallow subsurfaces.  
The wave is produced by a transmit antenna, scattering 
on layers of varying impedance, then recorded by a 
receive antenna. 

  
Application:  NASA and the ESA (European 

Space Agency) are interested in GPR because GPR can 
be used to find water or ice in the shallow subsurface 
of Mars.  Since the water / ice will be housed in 
sediments or sedimentary rocks, documenting GPR 
response in sediments could assist NASA in evaluating 
the location of water / ice in the Mars subsurface. 
Figure 1 shows an example of how GPR data can be 
used to find a water table on Earth.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Field Method

GPR data are as fo
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• Bring all of the GPR equipment to the site. 
• Connect the GPR to the battery and the control box. 
• Turn on the DVL (Digital Video Logger). 
• Make all the proper selections.  When the DVL is 

ready to receive data, the electric beeper or the 
DVL may be used to initiate data collection. 

• The step size, antennae separation, and antennae 
frequency is chosen based on the site that is to be 
imaged. 

• Finally, after all the data lines are collected for the 
day, the GPR is packed up and taken to a computer 
for data transfer and analysis. 
 
Results:  Figure 3 shows GPR data of Permian 

sandstone.  This data can be used to determine the 
position of the sandstone contact with the underlying 
shale.  Figure 2 is a picture of an outcrop in Stillwater 
OK.  Figure 3 is an image of the area in the outcrop.  
Shale has high conductivity, therefore penetration in 
and through shale is limited.  The line at 50 ns in figure 
3 shows where the shale meets the sandstone.  The 
bottom line in figure 2 shows the same line where the 
shale meets the sandstone.  The top left line in figures 
2 and 3 show where a channel was in the McElroy site 
in Stillwater, OK. 

3D data:  Figure 4 shows three-dimensional GPR 
data.  This type of data can be acquired by surveying 
several lines at a certain spacing.  After the lines are 
acquired, 3D GPR data processing software is used to 
render the 3D object.  Valuable data about channels 
can be seen with 3D GPR data.  Slices of the 3D data w
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can be used to track the flow of a channel in the 
sandstone. 
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