Part 2: Stream Shape — Nooksack River (Washington State)
For this unit, you will investigate the Nooksack River in Washington State which is located in a region that has a wet climate. As you study this river, you will to determine how the gradient of the river at several locations and explore some parts of the river system that are currently experiencing erosion. After you have completed these tasks, you will share your answers with the class.
Background
The Nooksack River is a small river in Washington State that flows from the Mount Baker volcano in the Cascade Mountains to Puget Sound. It is very close to the Canadian border, which you might notice when you look at the river in Google Earth. This region has a wet and cool climate. The city of Bellingham (near the mouth of the Nooksack) receives nearly a meter of precipitation each year (910 mm, or 35.8 inches) with an average high temperature of 22°C (72°F) in August and 7°C (44°F) in December. In contrast, the nearby Cascade Mountains receive twice as much precipitation – much in the form of snow. In fact, Mount Baker received a record 29 meters (95 feet) of snow during the winter of 1998–1999!

In Google Earth, double-click on the link named Nooksack River. The blue line marks the course of the river. Visit a few locations along the river to familiarize yourself with the river and region. Three locations along this river have been marked for you. Visit each location and answer the following questions. If time permits, look at other locations along the river and note any similarities or differences with what you saw at these locations. 

Location #1 — Nooksack Headwaters
This is the source area (the headwaters) for the Nooksack River. Zoom in and out of this area and then answer the following questions. 


2-1. Describe the setting for this river. (What would it look like if you were standing there?)











2-2. Describe the river channel itself, including its width, apparent water depth, shape of the path it is taking, and the apparent size of the material that makes up the river bed.







2-3. Use the Ruler tool to mark off a 1.0 kilometer (1,000 meter) section of the river and calculate the gradient of the Nooksack River at its headwaters.

Upstream Elevation = ______________ m	Downstream Elevation = ______________ m


Horizontal Distance = _________ km


River Gradient = __________________________ m/km

Location #2 — Deming, WA
Deming, WA, represents the middle section of the Nooksack River. Use Google Earth to observe the river in this location and answer the following questions.


2-4. Describe the setting for this river. (What would it look like if you were standing there?)










2-5. Describe the river channel itself, including its width, apparent water depth, shape of the path it is taking, and the apparent size of the material that makes up the river bed.







2-6. Use the Ruler tool to calculate the gradient of the river at this location.

Upstream Elevation = ______________ m	Downstream Elevation = ______________ m

Horizontal Distance = _________ km

River Gradient = __________________________ m/km

Note that the river has several bends (called meanders) in it and several sandbars (the tan-colored areas along the river). Use the Historical Imagery tool (the clock button) to view aerial photos of the river for November 2011, July 2007, and July 1998. For each time period, use the Add Path tool (the connect-the-dots button) to trace the location of the main river channel. Then answer the following questions based on the locations of the meanders and sandbars over time.

2-7. Note the parts of the river that appear to be eroding over time. Describe these location(s).





2-8. Note the parts of the river that appear to be depositing new sediment over time. Describe these location(s).




2-9. Look up and down the river using the current image. Does the riverbed remain in one location or does it move? What evidence supports your conclusion?





2-10. Predict what the river will look like in five years and explain why this will happen. 





2-11. This is a map of the Nooksack River from July 2007. Note how the river is against the bank at X. Based on what you have observed, should the buildings near Point X be experiencing erosion or deposition? Observe this area over several years. Did the bank near these buildings erode? Look carefully at the river near Point X. Do you see any evidence for why the buildings in this area are not eroding away?
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Location #3 — Nooksack Delta
The place where a stream empties into a still body of water (like the ocean) and deposits sediments is called a delta. Use Google Earth to observe the delta near the mouth of the Nooksack River and answer the following questions.
2-12. Describe the setting for this river. (What would it look like if you were standing there?) 







2-13. Describe the river channel itself, including its width, apparent water depth, shape of the path it is taking, and the apparent size of the material that makes up the river bed. 






2-14. Use the Ruler tool to calculate the gradient of the river at this location. (You may have to select a distance longer than 1 kilometer to have a vertical distance of one meter.)

Upstream Elevation = ______________ m	Downstream Elevation = ______________ m

Horizontal Distance = _________ km

River Gradient = __________________________ m/km

2-15. Zoom in at the area where the river meets the ocean. Do you think this area is primarily a region of erosion, deposition, or both? Justify your answer. 





Part 3: Data Interpretation
3.1. Here is a graph showing the gradient of the Nooksack River from the headwaters to the mouth. The graph extends out into the ocean, so the mouth is not on the far-left edge of the graph. The gray area is the land as if we sliced into Earth like a large birthday cake. The locations you looked at are marked. Describe the general shape of the profile. How does this graph match your observations? Are there places along the profile that appear to differ from the general trend? 
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3.2. The Nooksack River flows across different types of rocks. From your observations of the river system, the graph below, and the data you collected about the gradient at each location, how does the type of rock influence the gradient of a stream? Use examples to support your answer. 
Igneous or Metamorphic Rocks
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3.3. Describe what happened to the apparent grain size as you moved downstream. Why might this change take place?







3.4. In Unit 1, you learned that streams have three zones: Zone 1 – collecting system, Zone 2 – transporting system, Zone 3 = dispersing system. Looking over the entire length of the Nooksack River, where are the boundaries between the zones? What evidence supports your claim? 

	Zone
	Location & Evidence

	Collecting
	

	Transporting
	

	Dispersing
	



3.5. Explain how the Nooksack River is influenced by the hydrologic cycle. 
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