Part 2: Stream Shape — Rio Puerco (New Mexico)
For this unit, you will investigate the Rio Puerco in New Mexico 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 Rio Puerco is one of New Mexico’s largest rivers, yet it often goes dry during the early summer months. It begins in the Nacimiento Mountains of northern New Mexico and travels across the southern edge of the Colorado Plateau before entering the Rio Grande. The Rio Puerco is also one of the muddiest rivers in the United States. This region has a dry and warm climate. The city of Albuquerque (26 km, or 16 miles, east of the Rio Puerco) receives 24 cm (9.5 inches) of precipitation a year with an average high temperature of 32°C (90°F) in July and 8°C (46°F) in December. In contrast, the Nacimiento Mountains receive about 90 cm (35 inches) of precipitation a year, with much of that falling as snow. These mountains typically receive 12 meters (38 feet) of snow in one year. 

In Google Earth, double-click on the link named Rio Puerco. 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 — Rio Puerco Headwaters
This is the source area (the headwaters) for the Rio Puerco. The river bed is the “white” line at the bottom of the canyon. Use Google Earth to 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 stream and calculate the gradient of the Rio Puerco at its headwaters.

Upstream Elevation = ______________ m	Downstream Elevation = ______________ m


Horizontal Distance = _________ km


River Gradient = __________________________ m/km

Location #2 — Rio Puerco Arroyo 
Here the Rio Puerco runs across the flat-lying sedimentary rocks of the Colorado Plateau. The black, irregular shapes to the west and south are small volcanoes and basalt lava flows. The Rio Puerco flows past several such features. Use Google Earth to observe the river at 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 without any vegetation along the river). Use the Add Path tool (the connect-the-dots button) to trace the location of the current position of the main river channel. Then use the Historical Imagery tool (the clock button) to view the river for November 2006, December 2003, and April 1991, and draw the path of the river for each date. Then answer the following questions based on the locations of the meanders and sandbars over time.

2-7. Find a meander in the river. At that location, note which parts of the river appear to be eroding over time. Describe these location(s) below.





2-8. Find a meander in the river. At that location, note which parts of the river appear to be depositing new sediment over time. Describe these location(s) below.




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. At this location, is the river primarily eroding sediment, depositing sediment, or doing neither? What evidence supports your claim? 









Location #3 — Rio Puerco Mouth
This is the mouth of the Rio Puerco where it joins the Rio Grande. Use Google Earth to observe the river at this location 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. Describe what happened to the stream’s slope as you moved downstream.

Upstream Elevation = ______________ m	Downstream Elevation = ______________ m

Horizontal Distance = _________ km

[bookmark: _GoBack]River Gradient = __________________________ m/km






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






2-16. Follow the river upstream for about 3.75 km until you find the place where Interstate 25 crosses the Rio Puerco. The interstate is the two dark, parallel lines, and the bridges across the river are the two light gray areas. Closely observe the bridges and the area around them. Based on your observations from this river system, why are the bridges very long when the river is very small? What evidence supports your claim? 


























Part 3: Data Interpretation
3.1. Here is a graph showing the gradient of the Rio Puerco from the headwaters to the mouth. 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 Rio Puerco 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. 
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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 Rio Puerco, where are the boundaries between the zones? What evidence supports your claim? 

	Zone
	Location & Evidence

	Collecting
	

	Transporting
	

	Dispersing
	



3.5. Explain how the Rio Puerco is influenced by the hydrologic cycle. 
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