GEOG 4640/6640: GEOMORPHOLOGY
Exercise 1: Answer key
Weathering and mass wasting
Please type answers to the following questions.  You may work together but you must turn in your own, original work. 
1a. 
W. Appalachians, W. Rockies, Coastal Range for entire Pacific, small mountain ranges of arid west, along mid-lower Mississippi River, etc.
1b.
Relief, aspect, rainfall, mountain age, precipitation variability, etc.
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.


a.
1) Faster production of exfoliation sheets near veg due to organic acids, interception of moisture, etc. ( some remain there whereas already slid down at other locations w/slower production rates.  2) Slowing down of flow by veg.  3) Coincidence of soil & veg production at low slope angles ( less sliding.  4) Blockage of sliding sheets by veg.  5) Mechanical prying apart of rock by roots ( more sheets.  6) Sheets not having slid provide place for soil to accumulate ( veg.

b.
North aspect = coolest temps & moistest conditions ( most development of weathering pits by hydrolysis and carbonation (water can more easily remain in depressions ( faster positive feedback leading to larger pits)


c.
Most abundant below veg. & fissures.  Streaks probably = clay, lichens, &/or weathering products produced by chem. weathering, seeped out of fissures. 


d.
Less sheets & streaking.  Probably due to more massive rock, shorter exposure time for Half Dome.  Steeper slope at Half Dome ( exfoliated sheets tend to slide.
3.
 

a.
Before: Rise = 7460-6340 = 1120. Run: hypotenuse of triangle = 2121 ft (from “line” tool).  c2 –a2 = b2 for right triangles, so run (b) = 1801 ft.  Slope = 0.622 = 62%.  After: rise = same. Run: hypotenuse of triangle = 3263 ft.  Run = 3065 ft.   Slope = 36%.  For slope angle instead of percent slope, use: sin(ө) = rise/hypotenuse = 31º before slope, 20º after.  Pre-slide conditions: sediment was at  ~ same as angle of repose for unconsolidated sediment.  Earthquake reduced internal shear strength ( failure.  Post-failure = low b/c sediment may have traveled farther on trapped air below during slide.

b.
Rise = 11240-9001 = 2239 ft.  Run: hypotenuse = path = 16787 ft, so run = 16637.  Slope = 13.5%, or 8º slope.  Driven by plastic deformation of ice layer at bed ( much more gradual slope.  Also by high pore pressure below sediment.
4.
 
a. Slumps from seepage from saturation overland flow, helped along by road above slumps.  Slumps are in unconsolidated loess.  Turn into mini-rills, gullies..  Could also be eroding headward ( alcoves.  Top of slumps = critical length from divide.
b. Size ~ 50 ft x 50 ft.  This = dimensions of failure plane.  It’s same b/c entire area = same sediment = unconsolidated loess.  
5.



a.
e.g. rise = (5235-5184) = 51 ft.  hypotenuse = 128 ft.  Slope = 23º.  Convex-up.

b.
e.g. rise = (3421-3023) = 398. hyp = 858 ft. Slope = 28º. Concave-up.


c.
Permeable (sandy) sediments at Delta ( convex-up profile, vs. clayey, impermeable sediments at Zabriskie ( concave-up.

