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Purpose:


The purpose of this lab is to introduce you to the geology of watersheds, particularly streams and glaciers.
Objectives (What you are seeking to accomplish in this lab)

1. To model how streams and glaciers shape landscapes by erosion, transport, and deposition.

2. To apply concepts learned from these models to an actual watershed.


Write up (Your record of what you did)


To create your write-up for this lab download the accompanying report form and edit it to add your observations, conclusions, and responses to the follow-up questions.
Background


Much of the background for this lab is found in the on-line reading on hydrology that is linked to the course announcements page.  Other important background will be provided in the instructor’s introduction to the lab.

Method (What to do)
Investigation 1 – Modeling stream erosion and deposition

In this first activity you will be investigating how the erosion and deposition of sediment by a stream is impacted by the size of the sediment being eroded and transported.  To perform this experiment you will be setting up the apparatus shown in figure 1.  In addition to setting up the apparatus fill four beakers with 100ml of water.
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	Figure 1:  The apparatus you will be using in this investigation will have four funnels and four piles of sediment that include a silt-like powder, sand, gravel, and mix of all three sediments.


Operation: 
· Before conducting the experiment hypothesize how similar water flows will erode the sediment by ranking the sediment from most eroded (1) to least eroded (4).  Record your rankings in the second column of Table 1 in the report form.
· One at a time slowly pour 100ml of water into each funnel until the beaker is empty.

· Estimate the percentage of each pile that remains after you have emptied all four beakers.  Record your estimates in the third column of Table 1.1.
· Compare the amount of sediment that traveled down into the water at the bottom of the tray.  To do this, draw a map of your tray using Figure 1.2 in the report form showing the location of the sediment in the tray, the location of the original sediment piles, and the direction of water flow.  Make sure to label what you draw.
· Answer the follow-up questions for this investigation on the report form.
Investigation 2 – Modeling glacial erosion and deposition
In this next activity you’ll be observing a working model of a receding glacier.  This will be set up for you in lab.  The model will be for the lower part of a glacier (the ablation area) and the outwash plain below it, so it will be showing how glaciers and the melt water streams accompanying them erode, deposit, and transport sediment.  What you will be doing with this model is drawing a map of it at three different times during the lab period at least 20 minutes apart.  On each map, mark the location of different types of sediment and any features that develop.  Particular features to identify and mark is the glacier, melt water streams, the outwash plain, terminal moraine, stream delta, kettles, and eskers (these may or may not develop).  Draw your maps in the spaces provided in the report form (figure 2.1).  Make sure to answer the follow-up questions for this investigation.
Investigation 3 – Analyzing sections of the Skagit River Watershed

In this final investigation you will be examining sections of the Skagit River Basin.  At nearly 280 km (175 mi), the Skagit is the third largest river on the west coast of the contiguous United States.  Draining over 802,000 km2 (3100 mi2) of northwestern Washington the Skagit Basin include a major portion of the glacier clad North Cascades Range and a significant percentage of the Puget Sound.  For this investigation you will examine three sections of the Watershed using Google Earth to view and measure the key characteristics of each section.   For each section draw a map of the streams in that bounded by the red box and answer the questions listed for it on the report form for this lab.  Some of these questions will ask you to measure distances, find locations, and calculate gradient and sinuosity.  Here are some basic instructions for doing this.
· Finding position and elevation with Google Earth - Move the cursor over landscape.  As you do so watch the numbers at the bottom middle of the scene.  These are the latitude, longitude, and elevation of the landscape underneath the cursor.

· Measuring distance with Google Earth – Select the ruler from the Tool menu.  Once you see the ruler dialog box pop up set the units for kilometers.  To measure a straight line double click on the scene where you want to begin your measurement, then move the cursor where you want to end your measurement and double click again.  A yellow line should show up on the view and the length of that line will appear in the ruler dialog box.  If you want to measure a line that is not straight (e.g. the course of a stream) select “path” on ruler dialog box and click on the scene where you want to begin measuring from.  Once you do this you can continuously click on the path you are measuring creating a crooked yellow line that follows the path.

· Creating topographic profiles using Google Earth - Any single line or path drawn on a landscape can be used to create a topographic profile.  To accomplish this click the path pressing down on the right mouse button and then select “Show elevation profile” from the menu that appears.  Once you do this, a topographic profile should appear at the bottom of the frame.
· Calculating stream gradient – Use the ruler tool measure to measure the distance between two specified points on a stream.  Make sure to select “line” from the ruler dialog box and that the units you are using are kilometers.   This distance will be the stream run.  At the same time determine the elevation of the beginning and ending points and determine the difference between them.  Make sure the units for this are in meters.  This difference is the stream rise.  The formula for gradient is
Gradient = rise ÷ run   (the units for gradient is m / km)

· Calculating sinuosity – Here again you will be using the ruler tool to measure stream sections.  To do this, begin by measuring the straight-line distance (ds) between two given points on a stream.  Then clear the ruler and set it to “path” so you can measure the distance actually covered by the stream between those two points (dp).   The sinuosity (s) of the stream between those points is calculated using the formula.
S = dp ÷ ds  (S is a ratio with no units)
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