Geol 310, Geomorphology Lab 1
Finish by end of lab today


Final report on labs 1-3 due Apr. 14
Build a Delta, Part I


Deltas are abundant the world over, and are an important part of the geomorphic history of the Puget Sound in particular.  They form whenever a river flows into standing water (see Easterbrook, pp. 165-168).  In this lab, you will get to experience first-hand how dynamic these landforms, and by extension all landforms, can be.  Working in pairs over the next three lab periods, you will have an opportunity to watch a real delta form, to investigate the processes that help it grow, and to predict how changes in those processes affect the types of sediments you might expect to find in various parts of a delta.  In addition, you’ll get a chance to use some high-tech equipment that will put you on the cutting edge of geomorphic research!  Most of all, you might have fun while doing what scientists do: hypothesizing, testing, analyzing, synthesizing.

Lab Objectives

The overall objective of this lab is to help you develop the mindset of a professional Geomorphologist, someone who is constantly asking how, when, why, how much, and how fast.  This sort of approach is vital to doing well in this class, and in any science.  More specifically, the objectives are to learn:

1. how to propose testable hypotheses about the ways that a landform develops (a delta in this case).

2. how to make quantitative particle-size measurements of a delta that can test those hypotheses, using a high-tech analytic machine, and how to assess what the results mean (including any limitations or uncertainties with those results).

3. how to interpret graphs of particle-size data, and how to compare the graphs of different samples.

4. how to relate those results back to the landform, in terms of the processes that act to form them.

5. how to relate the results of our study of a model delta to “real-world” deltas.

Our Own Private Delta!


The first step of this lab is to build a delta.  Because we want to witness one actually forming, we’ll create one in a stream table in ES 60, the Coastal Lab.  To do this, we need three main elements: sediment, a river, and a lake.  We will create this in the stream table using a pump to substitute for natural surface runoff, crushed rock “powder” from a quarry at the Twin Sisters, and a box built by George Mustoe (Geology Department Technician Extraordinaire!).  Below are cross-sectional and birds-eye views of our initial set-up.


Now, in your mind’s eye, start the creek flowing, and predict (by sketching on the two views) what the delta might look like at three different times, Early, Middle, and Late.  Think of what will happen to the sediment that is being moved in the river as it flows into the lake, and sketch it in to your drawings.  Label any features you think are important.  Be sure to show both the shape (morphology) and any internal layering (especially in the cross-section) that you think might develop.  Label important elements.
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Using your sketches as a guide, try to describe what are the key features or elements of your delta by the time it gets to the third time-snap?  In other words, what are the important characteristics of your proposed delta, both in its external shape (its “morphology”), and its internal layering (its sedimentary structure)?

Now discuss how you envision these key features developing over time, as shown in your sketches; what are the processes that you think would cause these features to form?  In other words, what are some hypotheses for how these features might form?  Discuss at least two or three.  Also, discuss any other processes that might cause similar features (alternative hypotheses).

Now think about how you could test these ideas.  How could you try to determine which, if any, of your predictions are valid?  What things could you measure to distinguish between (or rule out) different types of processes?  List at least three different types of tests.

We will let our delta run over the next few days.  There is a web cam set up above the delta, so you can check it on-line, LIVE! from time to time.  The link to it will be on our class web page (you can get to it via Western’s On-line Blackboard Courses web page: http://www.wwu.edu/landscapeobservatory/index.shtml ).   Next week, we will analyze the delta in detail.
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