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Type of Activity: Quick experiment

Summary:

 Students carefully squeeze  a cup of  yogurt. Usually one or more sets of conjugate shear (or mixed-mode) fractures develop in the deformed yogurt. The fracture system can be sketched and strain quantified using the  plan view of the cup as a strain marker .

Context 

I use this exercise in the required undergraduate Structural Geology course. This experiment is part of a 2-hour lab on fracture systems that includes the usual sandbox experiments. It follows lectures on the different modes of fracturing and the patterns that are observed in nature under different conditions.

Goals of the Activity or Assignment

This simple experiment is designed to illustrate the role of conjugate fracture systems in accommodating bulk strain. It also illustrates the kinematics of conjugate fracture systems and helps reinforce the concept of the strain ellipse as a away of describing rock deformation.

The most challenging part of this experiment for the students is making accurate sketches of the fracture patterns. Typically the students have poor drawing skills, and are not used to observing small features in detail. This experiment requires them to look closely at the structures.
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Description
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Each pair of students is given a cup of yogurt. The yogurt should not be the highly processed kind, should be kept cold (not frozen) prior to the lab, and should not be unduly agitated in order to preserve a clean and homogeneous upper surface. Brown Cow yogurt works very well.  One of the students will deform the yogurt, the other one will make the observations and measurements. The experiment follows these steps:

1. Carefully open the yogurt cup and measure its diameter.

2. Student  A carefully squeezes the cup and holds it in that state. The top view of the cup changes from a circle to an ellipse.  A system of fractures develops in the yogurt. Typically there are nice conjugate shear fractures or mixed mode fractures. Sometimes opening-mode fractures also develop. The fractures fill with fluid. 

3. Once the fractures are formed, the student B measures the axes of  the deformed cup. These are used later to calculate the strain.

4. Student B makes a careful sketch of the fracture system.

5. By carefully undoing and redoing the deformation it is possible to determine the kinematics of the fractures and to add sense-or-shear arrows to the sketch. In other words, to some extent, the experiment is reversible. One can also add markers  across some of the fractures using an overhead pen (although doing this makes the experimental apparatus less appetizing).

6. In a short write-up the students discuss the experiment and put it in geological context. I try to make a connection to major strike slip faults of central Asia.

7. Spoons are handed out and the students are encouraged to eat their experiment..

Evaluation 

The student's work is evaluated on the basis of their sketches, the correct calculation of strain, and cogent description of the geological significance of the experiment. The results of the experiment are not 100% predictable, so some groups will not get perfect systems of shear fractures. The instructor should walk around the class and direct the groups which had bad luck to look over the shoulder of the lucky ones.
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