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Gestures for Mineralogy: Mineral Cleavage

By: Carol Ormand, Barb Dutrow, Kinnari Atit

Introduction and Context:

Gesturing – using your hands to convey information – has been shown to facilitate learning and problem solving. In this exercise, you will use gestures to convey information about mineral cleavage. Think of these gestures as linguistic “shortcuts.” This is a first step in making it easier for you to answer questions involving spatial thinking and to solve spatial problems. 

Self-assessment:

At the conclusion of this exercise, you should be comfortable using gesture to convey information about mineral cleavage, a planar feature, and the relationship between crystal structures and cleavage planes. For each exercise, one person gestures while the other person watches. The person watching analyzes the gesture for the information conveyed. Then you trade roles and repeat the exercise before moving on to the next one.
Exercise 1: Cleavage planes
Mica: 
Hold up a sample of biotite or muscovite. Have your partner gesture the orientation of the one excellent cleavage direction using an open, flat hand. Trade roles and repeat this exercise. Discuss how the information is conveyed.

Pyroxene and amphibole: 
Hold up a sample of pyroxene that displays excellent cleavage. Have your partner gesture the orientation of the two cleavage directions using open, flat hands. Trade roles and repeat.

Hold up a sample of amphibole that displays excellent cleavage. Have your partner gesture the orientation of the two cleavage directions using open, flat hands. Trade roles and repeat. 

How are these gestures different than the ones you used for pyroxene? If you couldn’t see the mineral, but your partner gestured the orientations of the cleavage planes to you, would you be able to see the difference? [Hint: you should. If you can’t, you should repeat the exercise.]
Galena or halite: 
Hold up a sample of galena or halite that displays excellent cleavage. Have your partner gesture the orientation of the three cleavage directions using open, flat hands. Trade roles and repeat.

Did you use the same gestures?  Were they static or dynamic?

Calcite or gypsum: 
Hold up a sample of calcite or gypsum that displays excellent cleavage. Have your partner gesture the orientation of the three cleavage directions using open, flat hands. Trade roles and repeat. 
How are these gestures different than the ones you used for galena? If you couldn’t see the mineral, but your partner gestured the orientations of the cleavage planes to you, would you be able to see the difference? [Hint: you should.]
Exercise 2: The relationship between crystal structures and cleavage planes
Choose a 3-D ball-and-stick model of any mineral. With your partners, examine the model closely, looking for potential cleavage planes. As you know, cleavage occurs where there are planes of weakness (bond strength). That is where the structure is likely to break. (Hint: look at the polyhedra and determine their coordination numbers. Coordination numbers, together with the valence state, will allow you to determine bond strength. Refer to Pauling’s Rules.)

When you find such a plane, gesture its orientation to your partner for confirmation. 
When the two of you think you have found all of the cleavage orientations for the model, describe the number and geometric relationship of those cleavage planes in words. For example, “there are three cleavage planes, none of them perpendicular to each other.” Then look up the cleavage behavior of the mineral in question to check your answer. 
If you are mistaken, identify the correct cleavage orientations on your model. 

