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Exercise description: This class exercise is an opportunity for students to apply textbook information about weathering and mass wasting to local and nationally-recognized surface features, such as Stone Mountain (GA), Half Dome (CA), and others.  It also serves as an introduction to the use of Google Earth as an analytical tool for calculating distances, slopes, and evaluating landforms.
GEOG 4640/6640: GEOMORPHOLOGY
Exercise 1

Weathering and mass wasting
Please type answers to the following questions.  You may work together but you must turn in your own, original work. 
1.
Go to the following webpage illustrating landslide occurrence and susceptibility in the continental U.S.:  http://landslides.usgs.gov/learning/nationalmap/index.php

a.
List several specific locations that have a high susceptibility to landsliding.


b.
Which 3 environmental factors appear to be most important in generating landsliding?  Briefly explain your choices.
Open the Google Earth program on your computer.  If you do not have it installed, it is available for free download at: http://earth.google.com/download-earth.html
Note: you should use the latest version of the software, available from the link above.  Previous versions may not properly display some of the features mentioned below.  If you would prefer not to download this program to your computer, it is also available in the Sparks 369 computer lab.  If you have not used Google Earth before, take a few minutes to familiarize yourself with its capabilities.  It is essentially a user-friendly GIS package that patches together aerial photography for the entire globe and outer space (some areas with better resolution than others) with topographic and other geographic information.  It has fairly limited analytical capability but is an excellent visualization tool.  The user can zoom in and out of locations, rotate images, and change the tilt angle to provide 3-dimensional views of topographic features.  You can enter locations in the search window to the left, and navigation tools are available in the upper-right of the image.  Extensive on-line help is available for the program, and I can help get you started with some of the basics, if necessary.
2.
Go to: “Stone Mountain, GA” in Google Earth.  Note that you will want to navigate to the mountain itself, which is just east of the town of Stone Mountain.  Zoom in on the mountain, tilt a bit so that you are looking at a side view, and fly around its side, keeping your perspective on the mountain’s exposed granite wall.

a.
Note the close correspondence between the locations of large exfoliation sheets that have not yet slid down the mountainside and vegetation outcrops.  What physical reason might be provided to explain this juxtaposition?  

b.
On the northeast flank of the mountain near the summit there are a series of large weathering pits.  Explain the most likely cause for these features, given their particular setting.

c.
Note the numerous black streaks down the side of the mountain.  What caused these?  Where are they most abundant?

d.
Navigate to “Half Dome, CA”, which is another exposed granitic pluton.  Note that you should focus on the southeast flank (back side) of the mountain, as the northwest flank of the dome has been eroded away resulting in the shear cliff face seen from Yosemite Valley.  Are there more or less exfoliation sheets remaining on the southeast flank of Half Dome, as compared with Stone Mountain?  More or less streaking?  What do these differences this suggest about the rock masses and/or earth surface environment at these two locations?   Briefly explain.
3.
Go to: “Earthquake Lake, WY” in Google Earth.  The program will take you to a narrow, mountain lake, and you will want to zoom in on the lake’s downstream end.  In 1959, a large earthquake resulted in a massive landslide, called the Madison Slide, into Madison River Canyon.  The landslide deposits dammed the river and created the lake.  Check out some quick information about this event by clicking on the orange and purple information dots located in the deposit at the lake’s downstream end.  Zoom in on the deposits, tilt for a partial side-view, and rotate to view the slope on the southern side of the valley.  This was the source region for the landslide, and the scarp is still clearly visible.  

a.
Using the elevation feature given at the bottom and the “ruler” tool (from the ‘Tools’ menu), determine the slope angle (in degrees) for the hillslope area prior to failure, and then also the angle of internal friction for the post-slide deposit.  Be careful to determine whether you are measuring the actual horizontal distance or the hypotenuse with the ruler tool…  (see me if you need help with this calculation)


b.
Compare both with a typical angle of repose of around 35 degrees for unconsolidated sediment.   What physical processes may have allowed your calculated values to be greater or less than this value?  Answer for both the pre-slide hillslope and the post-slide deposit.

b.
Go to: “Lake San Cristobal, CO”, and find the Slumgullion Earthflow which flows into the northeast shore of the lake and originates from the ridge to the northeast.  Some excellent additional information about this famous earthflow can be found at: http://pubs.usgs.gov/bul/b2130/.  This lake was also formed when mass wasting deposits dammed a river, but in this case the sediment has been moving much more slowly, and continues to this day.  Determine the slope angle of this deposit, and again compare with the typical angle of repose given above.  How can this deposit still be moving?
4.
Go to: “Lanzhou, China” in Google Earth, and then navigate to: 35º 57’ 55” N, 103 º 33’ 37”E.  This is the famous Loess Plateau region of China, where thick loess (silt) deposits from the glaciation of the Himalayas have been deeply dissected to form narrow canyons.  
a. Note the strange, pit-like features at this location, found also in nearby areas.  Explain how these likely formed, focusing on the processes involved.  You may want to tilt for the side view to help determine the likely processes.
b. Although there is clear variability, there seems to be a characteristic size for these features.  Determine the characteristic size, and hypothesize how/why this modal value appears to exist.  

5.
Go to “Delta, CO” in Google Earth, and then navigate to: 38º 48’ 07” N, 108º 02’ 39” W.  This is a type of badlands topography.

a.
Determine the slope angle (in degrees) and concavity (either convex-up or concave-up) for a couple typical slopes for this area.  Try looking from the side for a better view.

b.
Go to “Zabriskie Point, CA” in Google Earth (part of Death Valley), navigate to: 36º 29’ 08” N, 116º 44’ 10” W, and again determine the typical slope angle and concavity.

c.
What sedimentological characteristic of the surficial sediment/bedrock at these two locations accounts for the observed differences in slope angle and concavity?  Why should the differences in sedimentology matter?
