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Type of activity: 

Large model that can be used to demonstrate critical taper angle for accretionary wedges, using motor-driven mylar sheet for subduction and poppyseeds for sediment. In previous years I did the demonstration myself; this year I had a student prepare and present it to the class.

Context:

Type and level of course in which I use this demonstration: My course in Structural Geology is not required for all majors; I typically have 12 to 16 students, ranging from sophomores to seniors. 

Skills and concepts that students must have mastered before the demonstration: Brittle deformation (faults); stress; MC failure.

How the demonstration is situated in my course: On the 2nd day of class I have all students sign up individually or in some cases in pairs to make and/or demonstrate a model to the class, on a date appropriate for the topic being covered in class. The accretionary wedge model is the 4th or 5th model that is presented, and is scheduled for the class on ‘mechanics of thrust faulting’, which comes shortly after the first (of 2) hourly exam. 

Goals

Content/concept goals: Balance of stresses; dynamic equilibrium; context for thrust fault development.

Higher order thinking skills: Fitting observations to theory.

Other skills: Peer teaching, oral communication of ideas.

Brief description:

A basal wooden board (19” wide, 55” long) has a long mylar sheet which starts on a roller at one end and can be advanced (‘subducted’) by a motor onto a roller on the other end. Resting on the mylar sheet is a 4-sided box (front is plexiglass, other 3 sides are plywood; no bottom or top; 45” long, 14.5” wide, 12” high); it rests against a small backstop on the ‘downhill’ side of the basal board. Within the box there is a partition, extending from the top of the box down to about 1” above the mylar sheet; this partition creates a ‘hopper’ at the upper end which can be filled with poppyseeds, serving as the sediment supply. Poppyseeds are spread in a uniform layer 1” thick on the mylar between the hopper and the backstop (a thin chalk layer can be placed against the plexiglass about half way down in the poppyseed layer, as a marker). The angle of the basal board (and subducting mylar sheet) can be adjusted. When the motor is turned on and subduction commences, poppyseeds pile up against the downhill end of the box; thrust faults propagate ‘seaward’, new ones forming at a shallow angle and older ones rotating up to steeper angles. When the wedge has built out to half the distance of the model or more, one can easily measure the top taper angle. New runs can be done with different angles of the bottom board, and possibly with moist (more cohesive) poppyseeds. (I have not yet tried the latter for fear of mold.)

Evaluation:

This year I worked with individual students before their model presentations, but next year I want to be more organized (with handout sheets) about their ‘assignment’ and about criteria for an effective class presentation. After the in-class presentation, each student is assigned to write a 4-5 page paper describing the purpose, methods, results, & suggestions for improvement of the model demonstration. I read the paper, hand it back with comments, and expect each student to do one revision. 

Instructor’s notes:

The student who presents this model must read ahead in the textbook about accretionary wedges and critical taper theory. On the day of his or her presentation, the rest of the class has supposedly also read that chapter. I generally lecture for about the first 20-30 minutes of class, then we take a 5 minute break while the student sets up, then the student gives a brief introduction and runs the demonstration, and we take time for questions and discussion.


