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Introduction: 

The theory of plate tectonic grew out of the theory of Continental Drift.  The continental drift theory proposed that the continents were drifting like ships on an ocean.  It was based on a few facts such as fossil remains, glacial scaring and the connection of mountain ranges in various parts of the world.  It was discarded for lack of proof.

The Theory of Plate Tectonics supplies proof that the upper layer of the Earth, the lithosphere, is rigid and it is basically floating on the lower layer, the asthenosphere.   The semisolid asthenosphere allows the lithosphere plates to move with the natural convection currents of the Earth. Magnetic stripping and polar reversals, sea floor spreading, subduction zones, and the accurate mapping of the ocean floor supported the previous data of fossils, glaciations, mountain ranges, and the concentration of earthquakes and volcanoes near plate boundaries more/less made the belief of Plate Tectonics a very widely accepted  theory.   

Purpose/Objectives:

Students will list three of the four reasons why A. Wegener’s proposed the Continental Drift Theory.

Students will realize why the Theory of Continental Drift was dismissed. 

Students will know that the Theory of Continental Drift was replaced by the Theory of Plate Tectonics.

List the reasons that Plate Tectonics was more accepted than the Theory of Continental Drift.

Students will identify at least five of the major plates of the Earth.

Students will locate the following plate boundaries:  converging plate boundaries, diverging plate boundaries and transform plate boundaries. 

Students will explain the significance and location of “hot spots.”

Students will locate the Mid –Atlantic Ridge and at least one other ocean ridge. 

Students will locate at least two deep sea trenches.

Students will explain where and why the most active earthquake faults are located. 

Students will identify the three types of plate boundaries, (constructive boundaries—ridges, destructive boundaries—ocean trenches and transform boundaries—fault zones).

Materials:

Any of the following materials or equipment may be used. 

Silly putty model blocks

Models of lithosphere/ fault demonstration 

Drift Globes

Models of Converging & Diverging plate boundaries

Plate Tectonics assignment or puzzle-style pieces.

StarLab inflatable planetarium with the plate tectonics projection cylinder

Procedure Specific to StarLab:

Start the discussion about plate tectonics and the Earth with the “Earth” cylinder.

Discuss basic geology and the location of major continents.

Discuss the fact that some continents appear to “fit” together.

Discuss the fact that fossils of various animals and plants have been found in only specific and remote parts of the Earth.

Break the class into four or five groups.

Distribute the Earth map to each group. 

While in groups students will complete the following assignment.

Assignment:

Students will work in groups to complete the following assignment.

1. Group  1 will place a large dot . on the Earth map in everywhere volcanoes are found.

2. Group 2 will place a /[/[/[/[/[/  (mountain) symbol in areas containing active ridges.

3. Group 3 will place an                  in areas of faults.

4. Group 4 will place =.areas of plate boundaries.

5. Group 5 will place an E in areas of Earthquakes.

6. The groups will then present with the pointer the areas that they have identified on the walls of Starlab.

7. It should be noted that all of these item have in common plate boundaries.

8. A few areas, like the Hawaiian hot sots occur at thin spots in the crust.

9. Which plate boundaries have the most earthquakes (constrictive/divergent… ridges, destructive/convergent/subduction… trenches or transform boundaries… faults)?

Also answer the following questions.

1. Who first noticed the puzzle like fit of the continents?

2. What is Pangaea?

3. How long ago did Pangaea exist?

4. What is a plate and how fast does it move?

5. What theory did  Alfred Wegener first propose?

6. List & explain 4 evidences for Pangaea.


a.


b.


c.


d.

7. What theory replaced the theory of continental drift and why?

8. How far did the Indian plate move with the Earthquake of Dec. 26, 2004?

9. What type of a boundary do you think caused the massive earthquake,  magnitude of 9,  that resulted in the terrible tsunamis? 

10.   Which coast of the US would be more likely to have tsunamis?
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Teacher Pages:

Standards: 

3.2 Inquiry & Design

A. Explain and apply scientific and technological knowledge.

· Distinguish between a scientific theory and a belief.

· Answer “What if” questions based on observation, inference or prior knowledge or experience.

· Explain how skepticism about an accepted scientific explanation led to a new understanding.

· Explain how new information may change existing theories and practice.

B. Apply process knowledge to make and interpret observations. 

· Measure materials using a variety of scales.

· Describe relationships by making inferences and predictions.

· Communicate, use space / time relationships, define operationally, raise questions, formulate hypotheses, test and experiment, 

· Design controlled experiments, recognize variables, and manipulate variables.

· Interpret data, formulate models, design models, and produce solutions.

3.5 Earth Science

3.5.7A 

A. Describe earth features and processes.

· Describe major layers of the earth.

· Describe the processes involved in the creation of geologic features (e.g., folding, faulting, volcanism, sedimentation) and that these processes seen today (e.g., erosion, weathering crustal plate movement) are similar to those in the past.

· Describe the processes that formed Pennsylvania geologic structures and resources including mountains, glacial formations, water gaps and ridges.

· Explain how the rock cycle affected rock formations in the state of Pennsylvania. 

· Distinguish between examples of rapid surface changes 

      (e.g., landslides, earthquakes) and  

      slow surface changes 

      (e.g., weathering).

· Identify living plants and animals that are similar to fossil forms.

A. 3.5.10 A Relate earth features and processes that change the earth.

· Illustrate and explain plate tectonics as the mechanism of continental movement and sea floor changes.

· Compare examples of change to the earth’s surface over time as they related to continental movement and ocean basin formation 

      (e.g., Delaware, Susquehanna, Ohio 

      Rivers system formations, 

      dynamics).

· Interpret topographic maps to identify and describe significant geologic history/structures in Pennsylvania.

· Evaluate and interpret geologic history using geologic maps.

· Explain several methods of dating earth materials and structures.

3.6  Technology Education
 3.6.7 A  Explain information technologies of encoding, transmitting, receiving, storing, retrieving and decoding.

· Demonstrate the effectiveness of image generating technique to communicate a story 

      (e.g., photography, video).

· Analyze and evaluate the effectiveness of a graphic object designed and produced to communicate a thought or concept.

· Apply basic technical drawing techniques to communicate an idea or solution to a problem.

· Apply the appropriate method of communications technology to communicate a thought.

Lab Time:

This lab as presented with the Star Lab should take a 40-50 minute period.

Safety:
Care should be taken when entering and leaving the StarLab.

Floor/map lights should be on and students should move slowly to allow their eyes to adjust.

Any cords associated with the projector or dome should be taped to the ground. 
Considerations/Students should already know:

Students should be familiar with basic Earth geography. 

Students should be familiar with the vocabulary associated with the topic.

Students should be familiar with the layers of the Earth.

Students should be familiar with the mechanisms that generate plate movement. 
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