
Visualizing Crystal Structures 

Stereonet of your favorite mineral 

Stereonets are a very valuable tool for visualizing the positions of lattice planes.  There are a number of 

programs that will plot stereonets and allow you to manipulate them.  However, making one by hand is 

probably the best way to really appreciate how stereonets work.   Therefore, I want you to plot up the 

poles to planes for your favorite non-cubic mineral for values of h, k and l up to 3.  If this is your first 

stereonet you will want to stick with an orthorhombic, tetragonal  or hexagonal mineral.   

1. If you don’t own a Wulff net, you can make one by printing out the last page and sticking it on a 

piece of cardboard.  Put a thumb tack through the central point (pointing up at you).  Draw your 

stereonet on tracing paper, velum or an acetate  placed onto the tack such that it is centered over 

the stereonet.  This will allow you to rotate the stereonet over the Wulff net graph paper as needed.   

2. If you are unfamiliar with how stereonets are constructed and used, look at the background 

materials on stereonets.  As a reminder, these two diagrams illustrate the basic point.  The 

stereonet is a projection of a sphere onto a plane.  The figure on the left shows a sphere with a 

crystal at the center.  The poles to various crystallographic faces of the crystal are shown ending in 

black dots at the point where they pierce the sphere.  Each dot is labelled according to the Miller 

index of the plane it belongs to.  On the right the points on the upper half of the hemisphere have 

been projected down onto the plane in the center of the sphere.   The plane at the center of the 

sphere is the stereonet.   

 
 

In order to construct a stereonet illustrating poles to planes in your mineral, you will have to know 

what the angles between the planes are.  So the next step will be to calculate the angles between 

various planes in your mineral.  They can be calculated from the formulas (Barrett and Massalski, 

1980) given at the end of this homework set.  This is a task suited to exel, mathermatica or c++.  If 

you need help with this let us know. 

3. Now you are ready to plot your stereonet.  Orient your stereonet such that the pole to (100) is at 

the bottom (010) is to the right and (001) is coming out of the page.   Plot and label the poles to 

each of the planes that occur on the upper hemisphere of the stereonet.  



4. Scan your stereonet and attach a copy of the scan to this homework.  Tell us what mineral you have 

plotted and the lattice parameters (a, b, c) and angles () for your mineral.   

Visualizing a crystal lattice with VESTA 

There are a number of crystal visualization programs that you can download for free on the web.  One 

that appears to be compatible with current versions of Windows is VESTA. 

1. Download VESTA from the VESTA website: 
Website:  http://jp-minerals.org/vesta/en/ 
Download: http://jp-minerals.org/vesta/en/download.html 
2. Go to the Mineralogical Society of America Crystal Structure Database: 

http://rruff.geo.arizona.edu/AMS/amcsd.php  (which is part of the RRUFF project) 
3. Search for calcite.  There are 39 records for calcite.  Determine which record is the best illustrating 

the structure of pure calcite at room temperature and pressure. You can either enter the data into 

vesta by hand or down load the data file and try reading it with VESTA.   

4. Make a plot of the calcite structure.  Take a screen shot and attach it to your homework.   

5. Notice that the MSA database has calcite lattice parameters and atomic positions for a number of 

different temperatures.  Using VESTA make a model of calcite at 24 and 800 C (use Markgraf and 

Reeder, 1985).  By importing the second structure into the first (used edit data, see the phase tab) 

you can overlay the two models.  Is the thermal expansion uniform?  Are you surprised by what you 

see?    

 

From Barrett and Massalski, 1980: 
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