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The assignment is provided to students in an undergraduate sedimentary geology course in preparation for an early semester field trip to observe, describe and map bedforms in a barrier beach/inlet/tidal-delta complex in mid-coast Maine. The primary goals of the exercise are to energize students by taking them to the field, and to give them direct experience with bedform description and interpretation. It uses a learning cycle approach of prediction, observation and comparison to identify and correct student misconceptions. Although specific to the mesotidal barrier setting in coastal Maine, the exercise and its approach may serve as an example that can be adapted to other settings. 


As background for the exercise, I introduce students to the concepts of flow regime and bedforms in unidirectional flows, using abundant field photographs during class and having students practice identification and description of bedforms on photographs provided as homework problems. I also introduce briefly concepts and examples of bed forms and bed states under oscillatory, combined, and eolian flows, although these are treated in more depth later in the course when discussing specific depositional environments.

In order to focus students within what can be a bewildering continuum, I give them specific sub-environments to consider and compare. I ask that students hand in their predictions at class two days before the field exercise, and I look them over and return them with minimal or no comments at the beginning of the field trip. Students take this part of the exercise more seriously when they have to turn it in for review, and it gives me a chance to identify students who may need extra watching and support in the field. Students react differently and may be uncomfortable when asked to make predictions on an area that they have little direct experience. I make sure to point out that the exercise helps clarify what their present understanding is and tell them that I fully expect that understanding to change with experience. It provides an opportunity to discuss how science works at the level of the individual practitioner.


The exercise takes about 3 hours in the field, and is of course tide-dependent. Given the timing of tides during the course, I either run it as an extended afternoon lab session or a half-day weekend field trip. I try to introduce briefly students to examples of bedforms at the beginning of the trip, checking that they know what measurements to make and how to use the equipment (GPS units and digital cameras).  I encourage a simplified classification of transverse bedforms (e.g., 2-D vs. 3-D; straight vs. sinuous), trying not to get them bogged down in subtle distinctions. When they encounter bedforms that are unfamiliar to them from class (e.g., rhomboid ripples, ladderback ripples), I encourage them to take photographs and refer them to textbook descriptions (e.g., Reineck and Singh, J.R.L. Allen) following the next class.

Students make measurements on bedforms (wavelength, height, orientation), as well as taking GPS readings and digital photographs while in the field. In the event that a camera or GPS is unavailable, I have them put in uniquely colored surveyors’ stake flags while doing descriptions, and then take turns revisiting their sites with the equipment. After the trip, I  (or an advanced student if available) compile these data into GIS coverages that are superimposed onto the high-resolution orthophotos of the field site. Although most of our students are familiar with GIS from introductory geology courses, comparing their observations and predictions after the trip is sufficiently complex that I don’t want them getting bogged down in the mechanics of getting their data into digital form. The resulting data, however, combine to make a “professional-appearing” product that they have contributed to and can refer to as the semester goes on.

Although I don’t introduce the concepts until later, the exercise serves as a foundation for recognizing sedimentary structures in the field and for understanding lateral variation in facies and Walther’s Law. Having a concrete experience with modern depositional environments and bedforms serves them well when being asked to interpret clastic rocks and sedimentary structures in the geological record.






























