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Chapter 10 Outline

Section 10-1:  Continental Drift

I. Evidence for Continental Drift

a. Pangaea


i. _______________ _______________ believed that all the continents were joined together at some point in the past.  

ii. In 1912, he proposed the idea of ____________________ _______________. 

iii. This theory states that the continents have moved _____________________ to their present locations.  

iv. He believed that all continents were once connected as one large ___________________ that broke apart ____________ million years ago.  

v. He called this large connected landmass _______________________ which means _________ ______________.  

b. Fossil Clues

i. Fossils of the reptile _______________________ have been found in South America and Africa.  

1. What is the importance of this discovery?

ii. Fossils of the fern _______________________ were found in Africa, Australia, Antarctica, India and ______________ ________________.  

1. Why is this discovery significant?

c. Climate Clues

i. Fossils of warm weather plants were found on ____________________ which is located in the _____________ Ocean.  

1. How does this discovery of warm weather plants in the Arctic support the idea of continental drift?

d. Rock Clues

i. Wegener believed that if the land was connected, then __________________ structures should be the same as well.  

1. The _______________________ Mountains in the eastern United States are similar to mountains in ___________________ _______________ and Greenland.  

2. Similar rock types are found in _________________ America and western _____________.

II. How Could the Continents Drift

a. Wegener provided evidence to show that Continental Drift occurred but he could not explain ___________, _________________, or __________________.  

b.  Rock, ______________________, and __________________were the main pieces of supporting evidence.  

b. One of the new ideas of the time, ___________________ ________________ helped explain Continental Drift.  

Section 10-2:  Seafloor Spreading

I. Mapping the Ocean Floor

a. During the 1940’s and 1950’s, scientists began using ________________ _________________ on moving ships to map large areas of the ocean floor.  

b. Sound waves ______________ off the ocean bottom.  The __________________ the waves take to return, the ____________________ the water.  

c. Using these waves, researchers discovered an underwater system of ______________________, or ________________ and valleys like those on land.  

d. In some of the underwater ridges are long rift valleys where ___________________ ____________________ and earthquakes occur from time to time.  

e. These underwater mountain ranges stretch along the _____________________ of much of the ocean floor.  

f. In the 1960’s, ____________________ __________________________ suggested the idea of ___________________ _________________________.  

i. He proposed that hot, less _______________ material below Earth’s crust ______________ toward the surface at the mid-ocean ridges.  

ii. Then it flows ____________________, carrying the seafloor away from the ridge in both directions.  

iii. As the seafloor spreads apart, ________________ is forced upward and flows from the cracks.  

iv. It becomes _______________ as it _______________ and forms new seafloor.  

v. As new seafloor moves away from the ridges, it cools, contracts, and becomes __________________.  

II. Evidence for Spreading

a. Ocean Floor Drilling

i.  In _______________, scientists aboard the research ship Glomar Challenger began gathering information about rocks on the seafloor.  

ii. Scientists found that the ______________________ rocks are located at the mid-ocean ridges.  

iii. The ages of the rocks become increasingly ______________________ in samples taken farther from the ridge in both directions.  

b. Magnetic Clues

i. Earth’s magnetic field has a north and south pole.  

ii. Magnetic lines or directions of force leave Earth near the south pole and enter Earth near the north pole.  

iii. During a _________________ _____________________, the lines of force run the opposite way.  

iv. Scientists have determined that Earth’s magnetic field has reversed itself over intervals of thousands or ____________________ of years.  The reversals are recorded in rocks forming along the mid-ocean ridges.  

c. Magnetic Time Scale


i. Iron-bearing minerals such as _______________________ can record Earth’s magnetic field direction when they form.  

ii. Whenever the field reverses, newly forming iron minerals will show the reversal.  

iii. Using a magnetometer, scientists found that rocks on the ocean floor show many periods of magnetic ____________________.  

iv. The alignment reverses back and forth over time in strips _______________ to the mid-ocean ridge.  

v. The reversals showed that new rock was being formed at mid-ocean ridges.  

1. Figure 7 on page 278.  

Section 10-3:  Theory of Plate Tectonics

I. Plate Tectonics

a. Plate Movements

i. In the 1960’s, scientists developed a new theory that combined ____________________ ___________________ and ________________ ___________________.  

ii. According to the theory of ____________________ ________________________, Earth’s crust and upper mantle are broken into sections.  

iii. These sections, called ____________________, move on a plastic-like layer of the mantle.  

1. (The raft analogy is important here).  

b. Composition of Earth’s Plates

i. Plates are made of the crust and _______________ __________________.  

ii. These two parts combined are the ______________________.  

1. A rigid layer less dense than the stuff below it.  

iii. The plastic-like layer below the lithosphere is called the _________________________.  

iv. The rigid plates of the lithosphere float and move on the asthenosphere.  

II. Plate Boundaries

a. Intro Stuff

i. When plates move, they can interact in different ways.  

1. They can move _______________ each other.  

2. They can _________________ ____________________ or slide _______________ one another.  

ii. When plates interact, the results are seen at plate boundaries (Figure 9).  

b. Plates Moving Apart

i. The boundary between two plates that are moving apart is called a __________________ _______________________.  

1. In the Atlantic, the ____________________ _____________________ plate is moving away from the __________________________ and ________________________ plates.  

2. This boundary is called the ____________ _______________________ ______________________.  

3. The ___________ _______________ Valley in Africa will eventually become a divergent boundary.  

a. The continent of Africa is pulling apart.  

b. What will happen to Africa in a few million years?

ii. Plates Moving Together

1. If new crust is being added to Earth, why doesn’t the surface keep expanding?

2. When an oceanic plate converges with a _________________________ plate, the _____________ ocean plate sinks under the _________________________ plate.  

a. The area where an oceanic plate ___________________________, or goes down into the mantle is called a ________________________ _____________.  

i. Volcanoes form above these places.  

ii. Why do volcanoes form here?

iii. Where Plates Collide

1. A subduction zone can also form where two _________________ converge.  

a. In this case, the ______________, ________________________ oceanic plate bends and sinks down into the mantle.  

b. The plate forced down will then melt forming a chain of _____________________ islands.  

i. Islands of Japan

2. Usually, no subduction occurs where two ________________________________ plates collide.  

a. Both plates are _____________ dense than the asthenosphere; the plates collide and wrinkle up forming mountains.  

i. Since there is little or no _____________________, there is no volcanic activity.  

1. Example:  Himalayan Mtns.  

iv. Where Plates Slide Past Each Other

1. Called _____________________ boundary.  

2. Occur where two plates ________________ ______________________  each other.  

3. They move in opposite directions or the same direction but at different rates.  

a. Pacific Plate and __________________ ___________________ plate.  

i. San Andreas Fault in California

III. Causes of Plate Tectonics

a. A convection Current is a cycle of _______________________, _________________________, cooling and _______________________.  

b. This occurs in the mantle and causes differences in density to occur.  

c. This causes hot, ___________________-like rock to be forced upward toward the surface.  

d. Sketch /label a convection current below.  

