Layered Earth:  Plate Tectonics:  Unit B

Name____________

Literacy Link:  Antarctica's Warmer, Not Gentler Past
Questions for Comprehension and Understanding:
1. Why did the victorious cryolophosaurus dinosaur die?                                         The cryolophosaurus died because it choked on a piece of leg stuck in its throat. 

2. How long ago did this dinosaur battle occur?                   200 mya                                 

3. How do we know that cryolophosaurus was set upon by scavenging dinosaurs? 

The dinosaurs left tooth marks and a few teeth in his leg.

4. Why do amphibian fossils provide evidence that Antarctica was once warmer? Amphibians aren’t migratory and couldn’t have survived if water froze in the winter
5. What kind of climate did Antarctica have at the time of the dinosaurs?

Cool, temperate, like coastal Oregon or Washington.

6. Where was Antarctica located at the time of the dinosaurs? 
Outside of the Antarctic Circle.
7. Describe the vegetation in Antarctica at the time of the dinosaurs.

Green, lush forests of gingko ancient conifers, ferns and mosses.


B.1-1  Play the interactive and then answer the following questions:


1.  Do all the continents fit together nicely? Describe problem areas that you 


encountered. 


South America fits nicely into Africa.  Greenland fits nicely.  


Europe has a little trouble fitting in.

Answers to this will vary depending on exactly how you fit the continents together. South America and Africa fit together fairly easily. Greenland fits in quite nicely between North America and Europe. Fitting in Europe can sometimes be a problem. 

2.  What are some reasons that there might be overlaps?

Erosional deposits, rivers emptying sediments, volcanic activity (Iceland)

B.1-2.  Theory of Pangaea

1.  Who is Alfred Wegener and what is his theory of continental drift?

That over 200 million years ago a giant supercontinent called Pangaea broke

apart into many smaller segments moving to their present day location.

B.1-3 Geologic Evidence

1.  Explain how mountains in different continents support the theory of 


continental drift proposed by Wegener.

Matching rocks were found in the Appalachian Mountains, Britain and Scandinavia

B.1-4  Fossil Evidence

1.  What are cynognathus, lystrosaurus, glossopteris, and mesosaurus?

Glossopteris is a plant, all cynognathus and mesosaurus are dinosaur-like reptiles whose fossils are found in eastern South America and Western Africa.  

Lystrosaurus ---Africa and Australia

2. Explain how are they used to support the theory of continental drift?

These fossils are an indication that the land masses were connected at one point in time.

B. 1-5 Climate Evidence

1.  Give and explain two different examples of climate evidence that support the 
idea of continental drift?

Coal can only be formed in tropical areas (South of the Tropic of Cancer and North of the Tropic of Capricorn) (23N and 23S) yet coal is found in Ohio (300 myo) and West Virginia and also Antarctica….These areas had to have once been located in a warmer climate.

Glacial deposits and evidence of glacial scouring where there are no glaciers today.  (e.g. Africa, South America and Australia)

What was the Shrinking Earth Theory?  The Earth started out as a molten ball of rock that is slowly cooling.

B1 Review Questions 

1. What was the initial clue that many people had noticed in previous centuries that indicated that current continents might have been part of a larger landmass in the past?
The continents looked like they would fit together like puzzle pieces.

a. Why was this initial piece of evidence that the continents were moving dismissed by most people?   Just a coincidence they thought.

2. Complete this table outlining Alfred Wegener’s four major pieces of evidence in support of continental drift.

	Type of Evidence
	Description
	Example

	 
	 
	 

	Topographic fit
	 The shape of the continents fit together like giant jigsaw pieces


	The Atlantic coasts of South America and Africa fit together extremely well.

	Geologic 
	Mountain ranges and rock bands that abruptly terminated at one continent’s edge were found to continue on in another continent. 
	Mountains of similar age and structure to the Appalachian Mountains continue in a band through the British Isles and Scandinavia.

	Fossil
	Similar fossil bands are found to continue in continents that are widely separated from one another.
	The extinct reptile known as Mesosaurus had been found in a fossil band in eastern South America. This fossil band continues in a perfect match-up with a similar fossil band for Mesosaurus in western Africa.

	Climate
	Evidence of past climates that did not resemble the present-day climates for landmasses indicated that these masses had moved over time.
	Coal deposits in the eastern U.S. indicate that this area was at one time located in a swampy, tropical zone.


3. Why was Wegener’s theory of continental drift not accepted in his lifetime?                  Wegener was not able to provide a mechanism for why the continents moved.

B.2-1 Seafloor Spreading

1.  Compare and contrast ocean ridges with ocean trenches.  Tell where each are 
predominantly found.  Ocean ridges are large oceanic mountain ranges located near the centers of oceans.  Ocean trenches are deep sea trenches found along the edges of continents are along a chain of islands.

      2.  Explain the Theory of Seafloor Spreading proposed by Harry Hess.

Hot magma from the Earth’s mantle rises up through the mid-ocean ridges.  This magma cools and flows sideways making new ocean floor.  This new floor becomes denser and sinks as mid-ocean ridges are built up and eventually pushed away.  The ocean floor is pushed down and recycled down ocean trenches which are near continent edges.

B. 2-2 Magnetic Reversal and the Curie Temperature 

      1.  What is a magnetic reversal?  When did one last happen on Earth? 

When the North and South magnetic poles switch.  800,000 years ago

      2. Why is the Curie temperature such a significant property of magnetic materials?

It is the temperature at which magnetic materials lose their magnetism.  Magma is typically above the Curie temperature, so when magma hits the ocean floor’s cold water  the magnetic materials are “frozen in time” pointing towards the magnetic pole at the time

B. 2-3

1.   How did Vine and Matthews explain the phenomenon of magnetic striping on the ocean floor? 

Magma flowing from mid-ocean ridges was preserving the orientation of the Earth’s magnetic poles at it cooled below the Curie temperature.  This new oceanic crust was then slowly carried away by seafloor spreading.  A magnetic reversal of the poles would show up as band of reversed polarity in the seafloor.  The symmetric banding was the result of seafloor spreading on both sides of the mid-ocean ridge. 

2.  Why was the Vine and Matthews explanation of magnetic striping considered to be so 
significant? 

It was the convincing evidence for seafloor spreading theory.

True or false?

1.  The Earth's present-day continents were originally part of one gigantic supercontinent 
called Pangaea that existed over 200 million years ago.   TRUE

2.  The theory that continents moved over time, known as continental drift, was immediately accepted by scientists when it was proposed in 1912.   FALSE

3.  Coal, which forms in swampy, tropical areas, has never been found in Antarctica.   FALSE

4.  A large oceanic mountain chain with a narrow valley down its center extends through the length of the entire Atlantic Ocean.   TRUE

5. The age of the ocean floor is about the same as the age of continents. FALSE

6.  The Earth's North and South magnetic poles have reversed themselves many times in the Earth's past. TRUE
7.  The upper surface of the Earth is broken up into a number of large chunks of rigid material known as plates. TRUE

8.  Continents move because of convection currents from deep within the Earth.  TRUE
