Name:

Homework #3: Glacial Landforms
Due Oct. 16, 2007
Aerial Photo Primer:

Aerial photos commonly come in black and white and are taken from an airplane vertically or at some oblique angle. Flight paths are usually oriented north-south or east-west.  In the northern hemisphere, the lighting direction is from the south, creating shadows on north-facing slopes. Most commonly, vertically acquired aerial photos are used in geologic mapping and interpretation. These images are nearly vertical at the center of the frame, but have significant distortion towards the edges.


Stereoscopic photos utilize a property called parallax, created from the overlapping of successive photos that allow the viewer to “see” the photo in three dimensions. An overlap of 55 to 65 percent is usually required for stereoscopic viewing. 
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Figure 1. Typical flight path to generate stereoscopic photos.

You will look at several aerial photos located in the Earth Sciences Library. Stereoscopes are available for you to use. 

How to see in 3-D: Some people are lucky to have the talent to see 3-D without use of a stereoscope. These people are greatly envied by their peers. For the rest of us, a stereoscope is required. Take two photographs taken in succession. (Typically, each photograph is numbered.) For photos labeled 101 and 102 (as an example), place 101 on the left and 102 on the right underneath the stereoscope. Locate a common feature seen on each photo (such as a uniquely shaped lake, ridge, road, etc.). Look through the stereoscope and move the photos until the common feature overlaps from both photos. The image should “pop” out at you in 3-D. This may take some practice. 

*Do not operate heavy machinery immediately following lengthy periods of stereoscopic vision. 

Glacial Landforms: Utilize your textbook to help identify and explain the features you will see. Most landforms are related to large-scale continental glaciations or valley/alpine glaciations.
Erosional landforms include (but not limited to): cirques, arêtes, horns, glacial troughs 

(u-shaped valleys), fjords, hanging valleys, and several kinds of lakes.
Depositional landforms include (but not limited to): moraines (several types), drumlins, 

flutes, eskers, kames, kettles, and outwash plains.
1. Aerial Photo Set 1 

A. What is the sinuous feature shown in these photographs? How was it formed?

B. Look at the linear features south of the sinuous feature. What are these? What can you say about the direction of ice movement based on their orientation?

C. What is feature C labeled on the photo? How was it formed?

2. Aerial Photo Set 2 

A. This is striking in 3-D. Describe how the topography of this area was formed. In particular, what are the lakes called and how did they form?

3. Aerial Photo Set 3 

A. This is also striking in 3-D. What are the landforms that make the arcuate patterns on these photos? How did they form? 
B. Make a simple sketch below of them and label the oldest and youngest areas. 

Aerial Photo Set 4 
Study the three photos of Crillon Glacier, Alaska
A. Based on the shape of the glacier and surrounding topography, what kind of glacier is it?

B. Why is there a chunk missing from the southern margin of the glacier?

C. What do you think formed the fan-shaped feature at the bottom right margin of the glacier?

D. Note what happens to the ice of the two tributary glaciers join to form the main glacier. What is the name of the dark stripe that joins the two glaciers? 

E. Which glacial tributary has more vigorously moving ice? 
Aerial Photo Set 5 (Gunnison County, Colorado)

A. What is the featured labeled A? 

B. What is the feature labeled B?

C. What is the feature labeled C?

D. How, in general, were features A, B, and C formed?

E. What is the shape of the valleys where the glaciers once resided?

Aerial Photo Set Alaska 15
Photos C and D were taken in 1949. A and B were taken in 1954. 
A. If Susitna Glacier advanced approximately 2 miles in 4 years, what is the rate of advance in ft per year?

B. Why does the glacier in photos A and B look like marble cake mix?

Aerial Photo Antarctica 13. 
Study the oblique air photo from Antarctica and read the description

A. Explain why windblown dust on the ice aggravates ablation here.

B. Why do the crevasses have approximately the same orientations?

Topographic Maps

1. Whitewater and Waterloo, Wisconsin.

This map contains a few oblong-shaped hills. 

A. What is the name of this landform?

B. What are these landforms composed of? (If you dug a hole in one, what would you find?)

C. Are these hills symmetrical or asymmetrical? (analyze the profile of their long axis). 

D. These hills are oriented approximately in the same direction. Based on their orientation and shape, what was the direction of ice flow that created them?

E. Provide an explanation of how these landforms were created.

F. The contour interval of this map is 10 ft. How tall is the hill that lies just west of Highway 89?
2. Kingston, Rhode Island. There is a nice, clear glacial limit recorded in this topography. The map area includes a variety of landforms created by a continental ice sheet.

A.  Trace the most recent ice margin with a colored pencil.

B. What is the name of the landform encompassing the hummocky topography at the north end of the map? What is it composed of?

C. What is the relatively flat area to the south of the hummocky topography? 

D. Name the landform at Green Hill. 
E. What is the landform in D’s significance relative to the hummocky ridge to the north? Is it older or younger than the hummocky ridge? What is the basis for your answer?
