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Effective Ways of Integrating Rock Samples into Structural Geology Lectures

Type of Activity:  Demonstrations and hands-on activities using rock samples.

Brief Description:  Tips and several examples of how rock samples can be integrated into the lecture portion of the Structural Geology course.

Context

Type and level of course in which I use this activity or assignment:  Undergraduate Structural Geology course.

Skills and concepts that students must have mastered before beginning the activity:  Typically students have done readings and/or I have presented some background material in lecture prior to the introduction of the rock samples in class.

How the activity is situated in my course:  Depending on the subject being covered, rock samples are utilized quite frequently during the lecture portion of the course - - either as simple examples of particular structural features or as props for short illustrative activities.

Goals of the Activity or Assignment

Content/Concepts for this activity:  The content/concepts that can be touched on through the integration of rock samples in the lecture vary tremendously throughout the semester.  These include folds, faults, sedimentary structures, joints, veins, foliations, lineations, ductile shear zones, kinematic indicators, and strain measurement.

Higher order thinking skills for this activity:  In many cases the use of samples involves descriptive analysis and, in some cases, may involve problem solving through the integration and synthesis of previously presented material.

Other skill goals for this activity:  May include oral communication of ideas and working in groups.

Overview

The use of rock samples for simple illustrative purposes and for use in short activity-based exercises is a powerful tool in the Structural Geology classroom.  While good photographs and sketches of structural features are certainly an important teaching tool in the classroom – there is no substitute for hands-on experience with real rocks.  The utilization of “live samples” in the classroom is particularly important in areas where readily accessible field sites illustrating important types of geologic structures are lacking (e.g., in parts of the Midwestern United States).  However, even in areas rich in local field sites, the use of rock samples in the classroom reinforces lecture material and helps students recognize and interpret structures once they get in the field.  Obviously the types of activities one can utilize are a function of the types of samples available.  While many departments and individuals have excellent collections of rock samples appropriate for use in the classroom, others may not.  We should all make a point of “keeping an eye out” for good teaching examples while in the field and when possible share and/or trade these with colleagues who may not have access to such samples.

Description

My use of rock samples in the lecture portion of the Structural Geology course can be divided into two basic areas:

1. Illustrative Examples.  Most of these samples provide students with examples of specific types of rock fabric – such as rocks showing various types of planar (slaty cleavage, crenulation cleavage, samples illustrating bedding/cleavage relationships, phyllitic cleavage, schistosity, gneissosity, mylonitic foliation, etc.) and linear elements (e.g., penetrative versus nonpenetrative lineations, LS-tectonites, etc.).  In addition, examples of sedimentary structures (e.g., cross-beds, graded beds, etc.) and shear sense indicators in mylonitic rocks can be used for purely illustrative purposes.  Finally, because I have often found many students to be somewhat “directionally challenged,” I often use rock samples to illustrate the concepts of strike and dip, trend and plunge, and the difference between the axial surface and hinge line in a fold.  I frequently say, “imagine the north direction is to the front of the room” – then I manipulate a sample into an orientation and then ask the class to estimate the strike and dip or trend and plunge of the particular feature.  I often bring a compass to class and illustrate how one would physically measure the structure in the field and I have found demonstrating this prior to going into the field saves time once we’re in the field.

Depending on the material being covered, I attempt to integrate rock samples into the lecture as often as possible.  This typically involves mixing slides and illustrative rock samples with a more traditional style of lecture presentation.  Because my class sizes are typically rather small (< 15 students), I often gather the class around and point out key features in the rock samples – often making comparisons between individual samples (e.g., penetrative versus nonpenetrative fabric; phyllitic versus schistose texture).  Then, as I talk about the topic I’ll frequently make reference to the sample.  I also typically pass individual samples around the class, although this can sometimes be distracting to students as they simultaneously try to take notes and examine the specimen. 

2. Short Activity-Based Exercises in Class.  Again, as a means of illustrating important concepts during the lecture, I often engage students in relatively short (typically 5-10 minutes in length) interactive activities using rock samples.  One activity I have used frequently, prior to any discussion of strain measurement, involves the use of rock samples that illustrate folding and boudinage.  I divide the class into several groups and provide each group with a sample and ask each group to quantify the two-dimensional strain.  Again, this exercise is done prior to any discussion of strain (other than to define it) and allows students to devise their own means of strain quantification.  I have found this to be a nice hands-on introduction to strain analysis and provides a starting point of discussions of the complexities of finite strain analysis.
A second interactive activity I have used frequently addresses shear zone kinematics.  An important concept in shear zone analysis, a concept I think we often neglect when we teach about shear zones, is that in order to recognize and interpret shear sense indicators we must examine a shear zone in a specific orientation (i.e., on a surface oriented perpendicular to foliation and parallel to lineation).  In this exercise I utilize oriented mylonitic samples that show good examples of both mylonitic foliation and a well-developed lineation.  After some introductory material is presented on shear zones and the kinematic analysis of mylonitic rocks, students are divided into small groups and each group is given an oriented mylonite.  Students first determine the movement direction of the shear zone relative to the oriented sample.  They are then asked to mark on the sample with a piece of masking tape the surfaces that should be examined to reveal shear sense indicators.  Students hopefully will identify the two possible surfaces on their samples and then, through careful examination of these surfaces, find that these two surfaces reveal shear sense indicators that show an apparent opposite sense of movement (left- versus right-lateral).  Students are then asked to devise a system of referring to the movement in the field that eliminates confusion (i.e., using geographical coordinates rather than simply saying left-lateral or right lateral).  At the completion of the exercise we compare samples and summarize our findings.

In summary, I have found using “live” rock samples during the lecture portion of the course not only greatly enhances the impact of the material being presented, but it also provides advance preparation for field studies.  Rock samples can be used as simple examples of particular structural features or they can be utilizing in more involved and interactive group activities.  Obviously the ways in which samples are utilized in the lecture is a function of the types of samples available.  In many cases, excellent samples may be buried in your departmental or individual collections and I would encourage you to be creative in the ways that they can be utilized in the classroom.  

Evaluation

I do not typically formally evaluate the students on the short exercises using the rock samples.  However, I do subjectively evaluate individual student participation in the various exercises and factor this into their overall participation grade for the course.  One could rather easily devise ways to formally evaluate students on more in-depth exercises.

