
Chapter Challenge

2 Plate Tectonics
Getting Started 
An earthquake or an erupting volcano almost always makes the news 
headlines. A catastrophic earthquake took place in Haiti in January 
2010. People around the world listened anxiously to news reports of 
collapsed government buildings, churches, and schools. Hundreds 
of thousands of people were injured or killed. Over a million were 
left homeless.

During a 1989–1990 series of eruptions, the Redoubt Volcano in 
Alaska sent clouds of gas and ash high into the air. The engines of a 
jet flying through the area temporarily failed when it entered the cloud 
of ash. The passengers sat in terror. The jet glided in silence for five 
long minutes before the crew could restart the engines. Since then, ash-
cloud monitoring systems have been greatly improved. During the 2010 
eruptions of Eyjafjallajökull in Iceland, several airspaces across Europe 
were closed due to safety issues. Passengers were stranded at airports 
all around the world.

What is the science behind these events? Why are they always so 
sudden and destructive? Is there any relationship between earthquakes 
and volcanoes? In this chapter, you will be exploring these questions as 
well as the ones below. 

• What causes volcanoes?

• What causes earthquakes?

•  How can a volcano or an earthquake affect your community at each 
of the following scales?

– Local (for example, a town or city)

– State (for example, New York)

– Regional (for example, North America)

– Global (Earth)

What do you think? In your Geo log, sketch a picture of Earth, 
including its interior. Show what causes a volcano and an earthquake. 
Show what effects a volcano or an earthquake can have at the local, 
state, regional, and global scales. Write a caption to explain your 
drawing. Be prepared to discuss your sketch and ideas with your small 
group and the class.

132

EC_Natl_SE_C2.indd   132 7/12/11   1:27:57 PM



133

Scenario 
In 1883, on the island of Krakatoa in the East Indies, one of the most violent eruptions 
of recorded time took place. Half of the island was blown away by a volcanic eruption. 
Over a cubic mile of rock was hurled into the air. The sound of the explosion was heard 
in Australia, over 3200 km (2000 mi) away. The following narrative is a close-up account 
of an erupting volcano:

“The clouds became thicker, and it was increasingly difficult to see as we struggled up 
the narrow, steep path toward the summit. The ground was hot under our feet, but the 
moisture from the clouds kept us cold and damp, and made the ash stick to our hair 
and eyelashes. We began to see larger volcanic rocks, some as large as two feet across. 
Suddenly we came across a large fissure, about 30 cm wide and 20 m long. As I leaned 
over it, a hot blast of sulfur-smelling air scorched my nostrils. Then, like a warning growl 
from a watchdog, came a rumble from deep within. This was the moment we had been 
anticipating with dread…”

An average of about 1,500,000 earthquakes is detected on Earth annually. The following 
description of the 1906 San Francisco earthquake was written by author Jack London:

“Within an hour after the earthquake shock, the smoke of San Francisco’s burning 
was a lurid tower visible a hundred miles away... There was no opposing the flames. 
There was no organization, no communication. The earthquake had smashed all the 
cunning adjustments of a twentieth century city. The streets were humped into ridges and 
depressions, and piled with the debris of fallen walls. Dynamite was lavishly used, and 
many of San Francisco’s proudest structures were crumbled by man himself into ruins, 
but there was no withstanding the onrush of the flames. The troops were falling back 
and driving the refugees with them. From every side came the roaring of flames, the 
crashing of walls, and the detonations of dynamite.”

Chapter Challenge
Earthquakes and volcanic eruptions are always in the news. However, many people do 
not know much about them. To survive these sudden and sometimes catastrophic events, 
it is important to understand the science behind them. This includes the causes, effects, 
monitoring, and lessening the impact of these events. A science-games manufacturer feels 
strongly that a game is an engaging way to prepare people to deal with these natural 
hazards. She has launched a national competition for high school students to develop 
a game about volcanoes and earthquakes.
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Chapter Challenge
The game should cover (at a minimum):
• the causes of volcanic eruptions and earthquakes
• the connection between plate tectonics and volcanic eruptions and earthquakes
• what happens when volcanic eruptions and earthquakes occur
• how often and where they are likely to occur
• the effects of these events on other parts of the Earth system
• how volcanoes and earthquakes are monitored
• what people can do to reduce the risk from volcanic eruptions and earthquakes

The game should include:
•  40 question and answer cards, with 1 point for basic-knowledge questions (20 cards), 

3 points for questions that ask the player to interpret a diagram (15 cards), and 
5 points for questions about the effects of volcanic eruptions and earthquakes on 
the Earth system (5 cards).

•  Rules for how to play and win the game.

You will work with your group throughout this chapter to develop and test your game. At 
the end of the chapter, you will exchange your game with one from another group. You will 
play and critique each other’s games. After making any changes to your game suggested 
by the other group, all the games will be put on display to be critiqued by the class. The 
class will also decide which game or games have the best chance of being selected by the 
science games manufacturer and why. Before you begin, you might find it useful to research 
successful games to get ideas about what makes people want to play them.

Assessment Criteria 
Think about what you have been asked to do. Scan ahead through the sections of the 
chapter to see how they might help you to meet the challenge. Work with your classmates 
and your teacher to define the criteria for assessing your work. Record all this information. 
Make sure that you understand the criteria as well as you can before you begin. Your 
teacher may provide you with a sample rubric to help you get started. 

Engineering Design Cycle
Your Chapter Challenge is to develop a game about 
volcanoes, earthquakes, and plate tectonics. It should 
be designed to prepare people to deal with these 
hazards. Your game should include why volcanoes and 
earthquakes occur, where they occur, their effects, and 
ways in which people can reduce the risk of living in 
areas where they occur. In addition, you will need to 
address how plate tectonics has shaped continents and 
ocean basins. Included in the game will be 40 question 
and answer cards using the concepts and vocabulary 
found in the chapter. You will use a simplified 
Engineering Design Cycle to help your group develop 
the game. 

The first step is to establish a clear Goal. With your 
group, you will need to define the type of game you want 
to create. You should decide who the players of the game will be. Think through some of 
the constraints that you will face. Then discuss possible formats for your game. Remember, 
it is important to engage the players of your game, so be creative. With your teacher’s 
approval, you may even wish to develop the game in a language other than English.
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Plate Tectonics

Earth/Space Science CornerAs you experience each of the 
chapter sections, you will be 
gaining information. These 
are the Inputs to use in the 
Engineering Design Cycle. These 
Inputs will include concepts and 
vocabulary about volcanoes, 
earthquakes, and plate tectonics. 
Consider making a list of these 
as you read the sections. This 
will help you create the 40 
question and answer cards.

After the first six sections of 
the chapter, you will work on 
part of the challenge. You will 
receive Feedback from your 
classmates and teacher as to 
how you can refine your project. 
This Mini-Challenge will be the 
first Output of the Engineering 
Design Cycle. You will construct 
a diagram about one of the 
concepts you have learned and 
four related question cards. You 
will then revisit the Engineering 
Design Cycle after the second 
half of the chapter when you 
have gained the other Inputs to 
complete your project design.

• Convergent, divergent,
   and transform plate 

boundaries
• Earth’s layered structure
• Earthquake hazards
• Earthquake intensity and 

magnitude
• Earthquake or seismic 

waves
• Earthquakes and plate 

tectonics
• Epicenter and focus
• Hot-spot volcanism
• Lithospheric plate 

movement

• Magma composition and 
properties

• Ocean trenches and 
seafloor spreading

• Paleomagnetism
• Seismograms and 

seismometers
• Subduction of plates
• Topography
• Viscosity
• Volcanic eruptions and 

plate tectonics
• Volcanic hazards
• Volcanic landforms
• Volcanism at plate 

boundaries
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