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7/03

Essential Question: How has the landscape of this town changed over time?

Focusing Question: How has Vermont’s glacial history affected where cows live? (Vermont's Geologic History)
Standards:

· 4.6 UNDERSTANDING PLACE: Students demonstrate understandings of the relationship between their local environment and community heritage and how each shapes their lives.
· 6.6 BEING A HISTORIAN: Students use historical methodology to make interpretations concerning history, change and continuity.
· 7.15 THEORIES, SYSTEMS, AND FORCES IN THE ENVIRONMENT: Students demonstrate understanding of the earth and its environment along with the forces that affect and shape it.
Goals:

Students will understand that the geologic history of the Earth is much longer than human history and has undergone numerous changes. 

Students will have a basic understanding of the history of life on the planet in relation to various geologic events.

Students will understand that Vermont was covered by continental glaciation and that glacial lakes occupied much of the lowlands as the glacier retreated.
Length of time: 3 class periods

Resources/Materials: 
Cash-register tapes (i.e. a rolls of paper) 5 rolls

Plate Tectonic History handout (1 per Student)

Major events in Earth’s geologic history handout (1 per Student)

The nature of Vermont Charles Johnson geologic timeline (1 per Student)

Copies of a topographic map of Vermont (1 per Student)

Stratigraphic Column (shows geologic time) (1 per Student)

Procedure:

Class 1: Geologic Time Exercise

Introduce exercise: List the major events in the 4.6 billion years of Earth’s history that should be included in the timeline. See Major events in Earth’s geologic history handout and select which events students should use on timelines

Divide class into five groups. Each group needs to create a timeline of major events in Earth’s history. Students can choose the scale (e.g. if they want their timeline to be 1 meter, 2 meters or 5 meters etc.). Let them figure out the math for converting 4.6 billion years into 5m or whatever length. Major events should be at the appropriate distance.

THIS IS AN EXAMPLE NOT TO BE SHARED WITH STUDENTS
Example for a 10 meter long timeline, One million years is 2.17 mm

1,000,0000  years



---------------

*
------------------

= 2.17mm


4,600,000,000 years

10,000 milimeters 





(i.e. 10 meters)

Class 2: Small Group Reference-material jigsaw

Divide class into 4 groups 

Assign each group a different section of Earth’s geologic history to report on. 


Group 1 – History of Plate tectonics (Basic overview)


Group 2 – History of life on Earth (Basic Overview)


Group 3 – Glacial Lake Vermont and Champlain Sea


Group 4 – Effects of the glacier. What did glaciers do to the landscape? 

Provide reference materials to look up information. (Textbook, Major events in Earth’s geologic history Handout,  Klyza & Tromulak Story of Vermont)

Give groups most of the class period to organize and collect information on their topics 


(The focus here is on organizing and explaining the information they already have rather than extensive research. But some additional research is fine)

Have groups present to the class their findings on each of these topics
(Teacher should use the student-made presentation rubric to informally assess the group’s presentations.)
Students from other groups should take notes on other presentations. (Students will have a Quiz on class 3)
Class 3: Glaciation Mapping Activity

Quiz on material from small-group jigsaw activity
Demonstration: 

· Use a large see-through Tupperware container. Mark (with a permanent pen) the outside of one end with a horizontal line 2/3 of the way up the side. Mark the other end with a line 1/3 the way up the side.

· Fill the tub half full of water. 

· Explain that the lines represent where sand deposits are found in the Champlain Valley today. (These sand deposits are the “bathtub ring” of  deltas where rivers entered the basin, dropping their sediment load, when the valley was full of water during Glacial Lake Vermont times. The water was at an elevation of 625’)




Be sure to make it clear that this is some of the main 


evidence that geologists use for the existence of 



Glacial Lake Vermont

· Tilt the tub to get the water to match the two uneven lines

· Pose the question, “How could this possibly happen? How can we have deltas at two different elevations if water stays flat?

· Offer a prize for the first person to get the right answer

· Allow two minutes for each student to write their answer at their desks

· Sample student responses 

Explain Isostatic rebound.


The ice has weight that depressed the earth’s crust (the rigid lithosphere) 
into the molten Mantle (the soft asthensophere). When the weight was 
released, the crust rebounded but did so unevenly.
Provide each student a large format topographic map of Vermont

Have them color in the extent of Glacial Lake Vermont or Glacial Lake Hitchcock (depending on school’s location) 


Include prominent river deltas where an existing river hits the lake level.
Discussion: So you know that coarse materials, such as sands, settle out where fast water hits slow water. Where do fine materials such as clays and silts settle out? If you imagine the Lake Champlain Valley today, where would those fine sediments be in relation to the lake? What kind of growing conditions do those materials provide? Do plants like to grow there? Is it good land for farming?



 (Fine materials such as clays and silts settled on the floor of Glacial Lake VT. The lake, at an elevation of 625’ is much taller than today’s lake and so the lake floor was much bigger, including all of Burlington and south Burlington and most of Shelburne. These sediments still coat these areas today. The clays are rich in nutrients, although they drain poorly, and lead to the formation of very rich clayplain forests. These forest were cleared for agriculture. Today this agricultural land is among the most productive in the state. So you guys just mapped out the area of the  glacial lake, you’re telling me that this is good land for agriculture, so did you just make a map of some of the most important agri land in the state?

Allow 5 minutes for a freewrite, “How does glacial history affect where cows live?
Assessment: 

(Boxes are set up with questions on how the lesson is to be assessed. The questions include a list of standardized options. The option that is selected for this lesson is denoted by checkmarks and the name of the activity in the right hand column)

	What are students going to do to show the teacher what they learned?
	Method employed

	Selected Response
	

	Constructed Response
	Short Answer
	

	
	Product
	XXXXXXX        = map

	
	Performance
	


	What tool/ scoring guide /reference point will teacher use to measure their progress?


	Method employed

	Answer Key
	

	Checklist
	XXXXXXX    for map

	Generalized Rubric
	

	Task-specific Rubric
	


	How will teacher communicate back to students how they're doing?



	Comments on checklist
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