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This exercise provides reinforcement for student learning of the processes under and around continental ice sheets that form geomorphic features.  The goal is to strengthen each student’s ability to associate the geomorphic process, setting, landform shape, and geologic materials expectable within the landform, and their ability to describe those relationships.

The exercise is designed as the last in a series of discussions and activities about glaciology and alpine glacial features.  Prior to this exercise the students should be exposed to information related to a broad array of erosional and depositional processes and the resultant landforms.  For general organization, these processes are grouped into subglacial (thick ice, actively flowing), end-glacial (marginal settings with stagnant ice), and proglacial environments.  
To complete this exercise, students must understand how these different environments are operating at the same time in different places, and that any one location in the field could have features formed by a succession of environments as the ice margin advanced and retreated.

Aerial photographs described by name come from a collection of images distributed by the USGS.  Locations are provided so instructors can use images now distributed on the web.
OEAS 344W -- Geomorphology 

Continental Glaciation 

ND 2 A&B - Kidder County, N.D.  (470 15’ 30”N, 990 39’ 15”W)
This is a zone of landforms developed by stagnant ("dead") ice.  Find examples of a kettle, a kettle lake, and a large kame.  Mark and label these on your photocopy.  

Many kettles, kettle lakes, and large kames occur on this stereopair.  

These landforms developed in which zone: subglacial, end-glacial, proglacial.   Write a short paragraph explaining how these features formed.

Goose Lake, Dane County, Wisconsin  (430 06’ 00”N, 890 03’ 00”W)
The Goose Lake Wildlife Area zone of drumlins covers many hundreds of square kilometers and the forms are well developed.  Select 10 drumlins within 5 km or so of Goose Lake.  On the photocopy provided, draw the general shape of their outlines and mark the steep end of each drumlin and the long azis of each drumlin..

According to the shapes of the drumlins, what direction do you think the ice was moving when it formed the drumlins?  Does this answer make sense for central Wisconsin?  Explain your answer.

These landforms developed in which zone: subglacial, end-glacial, proglacial.   Explain how these features formed in that environment.

MAINE 2 A&B – The Horseback along Sunkaze Stream, Maine  (440 58’ 00”N  680 26’ 20”W)
A large esker crosses the study area.  Why is it light-colored and what materials probably will be found inside of it?

Note that this ridge has a section that is very wide, rather than narrow and straight.  To the NW, the esker has one crest but to the SE, there are two crests.  What conditions do you think could cause this bifurcation to occur?

Delaware, Michigan Quadrangle (1:24,000)  (460 27’ N, 880 50’ W)
There are two types of ridges on this map.  One set is oriented E-W, is asymmetric, and is generally very continuous and straight.  The other ridges are approximately N-S, sinuous, discontinuous, and occasionally forked.  Explain how these two sets of ridges formed.

Kingston, R.I. Quadrangle (1:24,000)  

The Wisconsinan terminal moraine was deposited several kilometers south of this map area and is now mostly submerged.

For each of the following landforms, (1) describe and identify the landform,  (2) note whether this landform formed in a subglacial, end-glacial, or proglacial environment,  and (3) predict whether this landform is made of till or sand-and-gravel.

a. the broad landform about 2 km wide that includes Bull Head Pond, Broad Hill, and the town of Snug Harbor

b. the plain underlying Matunuck Beach Road between Matunuck and U.S. 1. (410 23’ 30”N, 710 33’ 00”W)
c. Great Neck and Tobey Neck, just N of Worden Pond

.
d. the plain immediately west of the campus of the University of Rhode Island in Kingston

e. the depression containing Larkin Pond

f. hill immediately N of the work "Brook" labeling Mink Brook that debouches into Worden Pond  (410 20’ 02”N, 710 32’ 41”)
g. the very round hill immediately S of Asa Pond (N of Wakefield) (410 27’ 25”N, 710 30’ 51”W)
h. Blackberry Hill and Green Hill located between US 1 and Block Island Sound

i. the string of lakes from Tucker Pond to Potter Pond
Each of these landforms developed at one of three distinctive periods when the active ice margin was at a different location.   For each active ice margin position, list the landforms that formed during that time.

Ice margin located far offshore in Block Island Sound




Ice margin located just S of US 1

Ice margin far N of quad;  masses of stagnant ice present in area

