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SECTION

2 Restless Continents
Plate Tectonics 

Name Class Date

CHAPTER 7

After you read this section, you should be able to answer 
these questions:

• What is continental drift?

• How are magnetic reversals related to sea-floor 
spreading?

What Is Continental Drift?
Look at the map below. Can you see that South America 

and Africa seem to fit together, like the pieces of a jigsaw 
puzzle? In the early 1900s, a German scientist named Alfred 
Wegener made this same observation. Based on his obser-
vations, Wegener proposed the hypothesis of continental

drift. According to this hypothesis, the continents once 
formed a single landmass. Then, they broke up and drifted to 
their current locations. 

Continental drift can explain why the continents seem 
to fit together. For example, South America and Africa 
were once part of a single continent. They have since bro-
ken apart and moved to their current locations. 

Evidence for continental drift can also be found in 
fossils and rocks. For example, similar fossils have been 
found along the matching coastlines of South America 
and Africa. The organisms that formed these fossils could 
not have traveled across the Atlantic Ocean. Therefore, 
the two continents must once have been joined together. 

Similar fossils and rocks are found on widely separated continents. 
For example, Glossopteris and Mesosaurus fossils are found in Africa 
and in South America. These fossils and rocks indicate that, at one 
time, all of the continents were joined together.

BEFORE YOU READ National Science 
Education Standards
ES 1b, 2a

STUDY TIP
Paired Summarizing Read
this section silently. In pairs, 
take turns summarizing the 
material. Stop to discuss 
ideas that seem confusing. 

READING CHECK

1. Explain Why do South 
America and Africa seem to 
fi t together?

Critical Thinking
2. Infer Which continent 
was once joined with 
Greenland? How do you know?

TAKE A LOOK 
3. Explain How do fossils 
indicate that the continents 
have moved with time?
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Restless Continents continued

BREAKUP OF PANGAEA
About 245 million years ago, all of the continents were 

joined into a single supercontinent. This supercontinent 
was called Pangaea. The word Pangaea means “all Earth” 
in Greek. About 200 million years ago, Pangaea began 
breaking apart. It first separated into two large landmasses 
called Laurasia and Gondwana. The continents continued to 
break apart and slowly move to where they are today. 

As the continents moved, some of them collided. 
These collisions produced many of the landforms that we 
see today, such as mountain ranges and volcanoes.

About 245 million years ago, the supercontinent 
Pangaea existed. It was surrounded by a huge sea 
called Panthalassa, which is Greek for “all sea.”

Panthalassa

Pangaea

By about 135 million year ago, Pangaea had split 
into two smaller continents. These continents 
were called Laurasia and Gondwana.

Laurasia

Gondwana

By about 65 million years ago, Laurasia and Gondwana 
had split into several smaller continents. These continents 
looked similar to the continents that exist today.

EurasiaNorth
America

Africa

Antarctica

India
Australia

South
America

What Is Sea-Floor Spreading?
Mid-ocean ridges are mountain chains on the ocean 

floor. They form a continuous chain that is 50,000 km long. 
The chain wraps around Earth like the seams of a baseball. 
Mid-ocean ridges are the sites of intense volcanic activity. 

At a mid-ocean ridge, melted rock rises through cracks 
in the sea floor. As the melted rock cools and hardens, 
it forms new crust. The newly formed crust pushes the 
older crust away from the mid-ocean ridge. This process 
is called sea-floor spreading.

READING CHECK

4. Identify When did 
Pangaea start to break apart?

TAKE A LOOK 
5. Describe How were 
the locations of the 
continents 65 million 
years ago different from the 
locations of the continents 
today? Give two ways.

READING CHECK

6. Defi ne What is a 
mid-ocean ridge?
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Restless Continents continued

SEA-FLOOR SPREADING AND MAGNETISM
In the 1960s, scientists studying the ocean floor discovered 

an interesting property of mid-ocean ridges. Using a tool that 
can record magnetism, they found magnetic patterns on the 
sea floor! The pattern on one side of a mid-ocean ridge was 
a mirror image of the pattern on the other side of the ridge. 
What caused the rocks to have these magnetic patterns?

Throughout Earth’s history, the north and south 
magnetic poles have switched places many times. 
This process is called magnetic reversal. This process, 
together with sea-floor spreading, can explain the 
patterns of magnetism on the sea floor. 

During times of normal polarity, such as today, a compass needle points 
toward the North Pole. During times of reverse polarity, a compass needle 
points toward the South Pole.

As ocean crust forms from melted rock, magnetic min-
erals form. These minerals act as compasses. As they form, 
they line up with Earth’s magnetic north pole. When the 
melted rock cools, the minerals are stuck in place. 

After Earth’s magnetic field reverses, these minerals 
point to Earth’s magnetic south pole. However, new rock 
that forms will have minerals that point to the magnetic 
north pole. Therefore, the ocean floor contains “stripes” 
of rock whose magnetic minerals point to the north or 
south magnetic poles.

Sea-fl oor spreading produces new oceanic lithosphere at mid-ocean 
ridges. The oldest oceanic crust is found far from the ridges, and the 
youngest crust is found very close to the ridges.

READING CHECK

7. Defi ne What is a 
magnetic reversal?

TAKE A LOOK 
8. Describe How are the 
“stripes” of magnetism on each 
side of the ridge related?



Copyright © by Holt, Rinehart and Winston. All rights reserved.

Interactive Textbook 122 Plate Tectonics

Name Class Date

SECTION VOCABULARY

continental drift the hypothesis that states that 
the continents once formed a single landmass, 
broke up, and drifted to their present locations

sea-fl oor spreading the process by which 
new oceanic lithosphere (sea fl oor) forms as 
magma rises to Earth’s surface and solidifi es at 
a mid-ocean ridge

 1. Identify Give three pieces of evidence that support the idea of continental drift.

 2. Describe How does oceanic lithosphere form?

 3. Identify Does the oceanic lithosphere get older or younger as you move closer to 
the mid-ocean ridge?

 4. Explain How do the parallel magnetic “stripes” near mid-ocean ridges form?

 5. Apply Concepts The Earth is about 4.6 billion years old. However, the oldest sea 
floor is only about 180 million years old. What do you think is the reason for this? 
(Hint: Remember that new seafloor is constantly being created, but the Earth is 
not getting bigger with time.)

Section 2 Review NSES ES 1b, 2a
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Earth Science Answer Key continued

SECTION 5 TIME MARCHES ON
 1. dinosaurs

 2. by studying rocks and fossils

 3. about 50 million years

 4. Paleocene, Eocene, Oligocene, Miocene, 
Pliocene

 5. by changes in life on Earth

 6. Paleozoic

 7. Paleozoic

 8. Birds and mammals did not evolve until 
after the Paleozoic era.

 9. Reptiles were the dominant land animals 
during the era.

10. Being warm-blooded and having young 
develop inside the mothers’ bodies could 
allow mammals to survive in a wider 
temperature range than dinosaurs. If the 
extinction was caused by climate change, 
mammals would have been more likely to 
survive.

Review
 1. eon, era, period, and epoch

 2. about 4.6 billion years

 3. Different kinds of rocks form in different 
environments. Different kinds of organisms 
live in different environments. By studying 
the rocks and fossils that formed long ago, 
geologists can infer which environments 
existed then.

 4. Cambrian, Ordovician, Silurian, Devonian, 
Mississippian, Pennsylvanian, Permian

 5. by mass extinctions

 6. Possible answers: sudden events and gradual 
events; examples of sudden/gradual events

Chapter 7 Plate Tectonics
SECTION 1 INSIDE THE EARTH
 1. The continental crust is thicker and contains 

less iron than oceanic crust.

 2. about 1/20

 3. The rock in the mantle contains more mag-
nesium and less aluminum than the crust.

 4. by studying rock that erupts from the mantle

 5. crust, mantle, core

 6. the upper, rigid layer of Earth made of the 
crust and some of the mantle

 7. Possible answer: Different scientists are 
interested in different properties of the Earth.

 8. lithosphere, asthenosphere, mesosphere, 
inner core, outer core

 9. Oceanic: Pacific

 Continental: African

10. continental crust

11. vibrations created by earthquakes

12. Some kinds of seismic waves cannot travel 
through it.

Review
 1. Crust Mantle Core

Thickness 
or radius

5 km to 100 km 2,900 km 3,430 km

Location outer layer of 
the Earth

middle
layer of the 
Earth

inner layer 
of the 
Earth

Percent 
of Earth’s 
mass

less than 1% 67% 33%

 2. The inner core is solid, but the outer core is 
liquid. Both are made of iron and nickel.

 3. The lithosphere contains the crust and some 
of the mantle.

 Both the crust and the lithosphere are the 
outermost layers of Earth.

 4. by studying mantle rocks that push to the 
surface, by studying rocks on the sea floor, 
using seismic waves

SECTION 2 RESTLESS CONTINENTS
 1. They were once part of a single continent.

 2. Europe; they share similar-aged mountain 
rocks.

 3. The same kinds of fossils are found on 
widely separated continents.

 4. about 200 million years ago

 5. North America and Europe were connected; 
India and Asia were separated.

 6. an underwater mountain chain

 7. when Earth’s magnetic poles change places

 8. They are mirror images of each other.

Review
 1. The shapes of continental coastlines seem 

to match. Similar fossils are found on widely 
separated continents. Mountain chains of 
similar ages and compositions are found on 
widely separated continents.
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 2. Magma rises toward the surface at mid-ocean 
ridges. As the tectonic plates move away from 
each other, the sea floor spreads apart, and 
magma fills the gap. Then the magma solidifies.

 3. younger

 4. When oceanic lithosphere forms, magnetic min-
erals in the magma align with Earth’s magnetic 
field. They are frozen in place when the magma 
cools and hardens. As sea-floor spreading 
continues, that part of the lithosphere moves 
away from the ridge. If Earth’s magnetic field 
reverses, then minerals will align in the oppo-
site direction in the new lithosphere forming 
at the ridge. Since lithosphere is produced on 
both sides of the ridge, the normal and reversed 
magnetic stripes form parallel patterns.

 5. The Earth is not getting bigger, new sea 
floor is being created, and the oldest sea 
floor is only 180 million years old. If those 
three things are true, then oceanic crust 
must be being destroyed somewhere on 
Earth at the same rate that it is being produced.

SECTION 3 THE THEORY OF PLATE 
TECTONICS
 1. using GPS equipment

 2. mid-ocean ridges

 3. The lithosphere on each plate is very thick. 
When the plates collide, the lithosphere is 
piled up to form tall mountains.

 4. mountains, volcanoes

 5. when matter carries heat from place to 
place

 6. In slab pull, the driving force comes from sub-
ducting slabs. In ridge push, the driving force 
comes from the formation of new sea floor.

Review
 1. a theory that describes how tectonic plates 

move and change shape as part of Earth’s 
outermost layer

 2. convergent, divergent, transform

 3. slab pull, ridge push, convection

 4. a few centimeters per year

 5. Mid-ocean ridges and ocean trenches are 
found only at plate boundaries. Earthquakes 
and volcanoes are found mainly at plate 
boundaries.

 6. Oceanic lithosphere is colder and denser 
than continental lithosphere.

SECTION 4 DEFORMING THE EARTH’S 
CRUST
 1. The image on the right should be circled.

 2. the amount of force per unit area on an object

 3. Most rock layers are horizontal when they 
form. They can show folded shapes only if 
they have been deformed.

 4. The oldest rock layers should be blue, and 
the youngest should be red.

 5. The hanging wall is found above the fault.

 6. A lot of tension is produced at divergent 
boundaries.

 7. The wall above the fault plane should be 
labeled “hanging wall”; the wall below the 
fault plane should be labeled “footwall.”

 8. when fault blocks slide past each other 
horizontally

 9. The hanging wall has moved down relative 
to the footwall.

10. Most mountains are the result of plate 
movements. Since plates move very slowly, 
mountains form very slowly.

11. tension

12. continent-ocean

13. Type of mountain Description

Folded formed at convergent 
boundaries; made of folded 
and crumpled rock

Fault-block formed where the crust is under 
tension; made of faulted rock

Volcanic formed where volcanoes erupt 
above Earth’s surface; made of 
igneous rock

14. As it cools, it becomes denser and sinks.

15. the weight of the glacier

Review
 1. Folding and faulting are both responses to 

stress. During folding, rocks bend under stress. 
During faulting, rocks break under stress.

 2. Kind of fault Description Kind of stress 
that produces it

Normal Hanging wall 
moves down; 
footwall moves 
up.

tension

Reverse Hanging wall 
moves up; 
footwall moves 
down.

compression

Strike-slip Fault blocks 
move past 
each other 
horizontally.

shear stress




