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Earth’s Interior

 

Objectives

 

After completing this lesson, students will be 
able to

 

F.1.1.1

 

 explain how geologists learn about
Earth’s inner structures

 

F.1.1.2 

 

identify the characteristics of Earth’s
crust, mantle, and core

 

Target Reading Skill

 

Using Prior Knowledge  

 

Explain that 
using prior knowledge helps students 
connect what they already know to what they 
are about to read.

 

Answers 

 

This is one possible way to complete the 
graphic organizer. Accept all logical answers.

 

What You Know

 

1.

 

Earth’s crust is made of rock.

 

2.

 

Earth is very hot near the center.

 

3.

 

Dry land is part of the crust.

 

4.

 

The mantle is very hot.

 

5.

 

The core contains iron.

 

What You Learned

 

1.

 

Geologists use seismic waves to study 
Earth’s interior.

 

2.

 

Radioactive substances heat the interior of 
Earth.

 

3.

 

The crust is thickest under high 
mountains.

 

4.

 

The mantle is solid.

 

5.

 

Movements in the outer core create 
Earth’s magnetic field.

Teaching Resources

 

•

 

Transparency F1

Preteach

 

Build Background 
Knowledge

 

Knowledge About Earth’s Interior

 

Begin by having students recall times when 
they’ve dug holes in the ground. Ask: 

 

If you 
dig down far enough through the dirt, what 
does your shovel hit?

 

 (

 

Most students will 
suggest that below the dirt is rock.

 

) 

 

Other than 
rock, what else do you think is below the 
surface of Earth?

 

 (

 

Students might mention oil 
and water.

 

)
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Skills Focus

 

inferring

 

Materials

 

3 film canisters with tops, 
3 different materials, masking tape, 
permanent marker, labels

 

Time

 

10 minutes

 

Tips

 

The different materials can include 
practically anything that will fit in the 
canisters. Include both liquids and solids, 

and vary them in viscosity, density, size, and 
other physical characteristics.

 

Think It Over

 

Answers will vary, 
depending on the materials used. Accept 
any reasonable explanation about how 
scientists gather evidence about Earth’s 
interior.

1 Earth’s Interior

How Do Scientists Find Out What’s Inside Earth?
1. Your teacher will provide you with three closed film canisters. 

Each canister contains a different material. Your goal is to 
determine what is inside each canister––even though you 
can’t directly observe what it contains.

2. Tape a paper label on each canister.
3. To gather evidence about what is in the canisters, you may 

tap, roll, shake, or weigh them. Record your observations.
4. What differences do you notice between the canisters? Apart 

from their appearance on the outside, are the canisters similar 
in any way? How did you obtain this evidence?

Think It Over
Inferring From your observations, what can you infer about the 
contents of the canisters? How is a canister like Earth?

Reading Preview
Key Concepts
• How have geologists learned 

about Earth’s inner structure?

• What are the characteristics of 
Earth’s crust, mantle, and core?

Key Terms
• seismic waves   • pressure
• crust • basalt • granite
• mantle • lithosphere   
• asthenosphere   • outer core   
• inner core   

Target Reading Skill
Using Prior Knowledge Before
you read, look at the section 
headings and visuals to see what 
this section is about. Then write 
what you know about Earth’s 
interior in a graphic organizer like 
the one below. As you read, write 
what you learn.

Imagine watching an island grow! That’s exactly what you can
do on the island of Hawaii. On the south side of the island,
molten material pours out of cracks in Mount Kilauea (kee loo
AY uh) and flows into the ocean. As this lava flows over the
land, it cools and hardens into rock. 

The most recent eruptions of Mount Kilauea began in
1983. An area of cracks 7 kilometers long opened in Earth’s
surface. Through the cracks spurted “curtains of fire”—foun-
tains of hot liquid rock from deep inside Earth. Since that time,
the lava has covered more than 100 square kilometers of land
with a layer of rock. When the lava reaches the sea, it extends
the borders of the island into the Pacific Ocean.

FIGURE 1
Lava Flows in Hawaii
These people are watching lava from vents in Kilauea 
flow into the Pacific Ocean.

What You Know

1. Earth’s crust is made of rock.
2.

What You Learned

1.
2.
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Differentiated Instruction

Gifted and Talented
Preparing a Display  Ask students to 
research the words xenolith and xenocryst. 
Students then should prepare a display that 
shows how these rocks and crystals reach 
Earth’s surface and what can be learned 
from them. (Xenoliths are pieces of rock that 
are captured by ascending magma and 
carried to the surface. Xenocrysts are mineral 
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Instruct

 

Exploring Inside Earth

 

Teach Key Concepts

 

Earth’s Changing Surface

 

Focus

 

Remind students that Earth’s surface 
has changed over time by processes such as 
lifting, pushing, bending, and breaking.

 

Teach

 

Ask: 

 

What are some other ways that 
Earth’s surface has changed over time?

 

 (

 

A 
typical answer might mention earthquakes, 
erosion, flooding, and glaciers.)

 

 

 

Apply

 

Ask: 

 

Does the interior of Earth 
change over time? How do you know?

 

 

 

(Possible answer: Yes, the interior of Earth 
changes over time because the surface changes; 
what occurs in the interior affects the surface.)

 

 

 

learning modality: logical/mathematical

 

Use Visuals

 

Caves

 

Focus

 

Ask: 

 

Who has ever visited a cave?

 

 
(

 

Some students may have visited caverns or 
national parks with caves.

 

) Encourage students 
to relate their experiences to the class.

 

Teach

 

Ask: 

 

Why would a geologist study 
the interior of a cave?

 

 (

 

To examine the 
materials below ground and to determine the 
processes that formed the caves

 

)

 

Apply

 

Ask: 

 

What is a limitation of studying 
a cave to learn about the interior of Earth?

 

 

 

(Possible answer: Even the deepest caves extend 
only a short distance into Earth’s crust.)

 

 

 

learning modality: logical/mathematical

 

Independent Practice
Teaching Resources

 

•

 

Guided Reading and Study Worksheet: 

 

Earth’s Interior

 

Student Edition on Audio CD

Monitor Progress

 

Writing

 

Have each student write a short 
paragraph that explains in his or her 
own words what a geologist does. 
Students can save their paragraphs 
in their portfolios.
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crystals that are captured and carried to the 
surface. Some xenoliths and xenocrysts come 
from the mantle, and so provide geologists with 
actual samples of mantle rock. Diamonds, 
which form in Earth’s mantle, are xenocrysts 
that provide information about the pressure, 
temperature, and composition of the mantle.)

 

 

 

learning modality: visual
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FIGURE 2
Getting Beneath the Surface
Geologists (left) examine rocks for 
clues about what’s inside Earth. 
Even though caves like this one in 
Georgia (below) may seem deep, 
they reach only a relatively short 
distance beneath the surface.

Exploring Inside Earth
Earth’s surface is constantly changing. Throughout
our planet’s long history, its surface has been lifted
up, pushed down, bent, and broken. Thus Earth
looks different today from the way it did millions
of years ago.

Volcanic eruptions like those at Mount
Kilauea make people wonder, What’s inside
Earth? Yet this question is very difficult to
answer. Much as geologists would like to, they
cannot dig a hole to the center of Earth. The
extreme conditions in Earth’s interior prevent
exploration far below the surface. 

The deepest mine in the world, a gold mine
in South Africa, reaches a depth of 3.8 kilome-
ters. But that mine only scratches the surface.
You would have to travel more than 1,600 times
that distance—over 6,000 kilometers—to reach
Earth’s center. Geologists have used two main
types of evidence to learn about Earth’s
interior: direct evidence from rock samples
and indirect evidence from seismic waves. The
geologists in Figure 2 are observing rock on
Earth’s surface.
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Predicting Movement of Waves

 

Materials

 

2-L bowl, small glass jar or 
bottle, pencil, water

 

Time

 

15 minutes

 

Focus

 

Tell students to put on their geologist 
“hats” and find out how geologists use 
seismic waves to investigate Earth’s interior.

 

Teach

 

Encourage students to use an object 
to create waves in a bowl of water and 
observe the movement of the waves. Then 
students could place a small jar or bottle in 
the middle of the bowl of water and predict 
how that jar or bottle will affect waves in 
the bowl.

 

Apply

 

Students sketch what they observe 
and write a description of how the changes 
in the waves show the location of the jar or 
bottle. 

 

learning modality: kinesthetic

 

 

 

Address Misconceptions

 

Nature of Earth’s Interior

 

Focus

 

Because temperature increases with 
depth and lava comes from below, many 
students believe that Earth’s interior is 
molten beneath a thin crust. The concept of 
convection in Earth’s mantle adds to this 
confusion because most students have a 
difficult time visualizing convection in solid 
materials.

 

Teach

 

Tell students that high pressure can 
keep rock from melting even if the rock’s 
temperature is above the surface melting 
point. This is why Earth’s mantle can remain 
solid at such high temperature. Ask: 

 

Is it 
possible for solid rock to flow?

 

 

 

(Yes, at high 
temperature and pressure, rock can flow.)

 

Apply

 

Tell students that slowly flowing, but 
solid, rock in Earth’s mantle is responsible 
for mountains, volcanoes, and earthquakes, 
and that they will learn how in this chapter. 

 

learning modality: logical/mathematical
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For: 

 

Links on the structure of Earth

 

Visit: 

 

www.SciLinks.org

 

Web Code: 

 

scn-1011
Download a worksheet that will guide students’ 
review of Internet sources on Earth’s structure.

Earthquake Path of 
seismic waves

For: Links on the structure of Earth
Visit: www.SciLinks.org
Web Code: scn-1011

FIGURE 3
Seismic Waves
Scientists infer Earth’s inner structure by 
recording and studying how seismic waves 
travel through Earth.

Evidence From Rock Samples  Rocks from inside Earth
give geologists clues about Earth’s structure. Geologists have
drilled holes as much as 12 kilometers into Earth. The drills
bring up samples of rock. From these samples, geologists can
make inferences about conditions deep inside Earth, where
these rocks formed. In addition, forces inside Earth sometimes
blast rock to the surface from depths of more than 100 kilome-
ters. These rocks provide more information about the interior.

Evidence From Seismic Waves  Geologists cannot look
inside Earth. Instead, they must rely on indirect methods of
observation. Have you ever hung a heavy picture on a wall? If
you have, you know that you can knock on the wall to locate
the wooden beam underneath the plaster that will support the
picture. When you knock on the wall, you listen carefully for a
change in the sound.

To study Earth’s interior, geologists also use an indirect
method. But instead of knocking on walls, they use seismic
waves. When earthquakes occur, they produce seismic waves
(SYZ mik). Geologists record the seismic waves and study how
they travel through Earth. The speed of seismic waves and the
paths they take reveal the structure of the planet.

Using data from seismic waves, geologists have learned that
Earth’s interior is made up of several layers. Each layer sur-
rounds the layers beneath it, much like the layers of an onion.
In Figure 3, you can see how seismic waves travel through the
layers that make up Earth.

What causes seismic waves?

 

http://www.scilinks.org/fromoutside.asp?sciLINKSNumber=scn-1011
http://www.scilinks.org/fromoutside.asp?sciLINKSNumber=scn-1011


   

Differentiated Instruction

 

blanks together. 

 

learning modality: 
logical/mathematical

 

English Learners / Intermediate

 

Comprehension: Key Concept

 

Provide 
students with the same sentences and 
concept map, and model by filling in one 
blank. Have students fill in the rest of the 
answers. 

 

learning modality: logical/
mathematical

L2

 

English Learners / Beginning 

 

Comprehension: Key Concept

 

Write the 
boldface sentences from this page on the 
board. Help students understand these 
sentences by incorporating the important 
information into a concept map. The center 
of the map might be 

 

Earth’s Layers

 

. 
Branches could be labeled are and vary in. 
Model setting up the map, and fill in the 
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A Journey to the Center 
of Earth

Teach Key Concepts
Earth’s Main Layers
Focus Review with students the processes 
that geologists use to study Earth’s interior.

Teach Explain that the layers that make up 
Earth vary in size, composition, temperature, 
and pressure. As the various layers go deeper, 
temperature and pressure increase. Ask: 
What general statement can you make 
about the change in temperature through 
Earth’s interior? (Temperature increases as 
depth increases.) What about pressure? 
(Pressure also increases as depth increases.)

Apply  Ask: Why does pressure increase 
with depth? (Pressure increases toward Earth’s 
center because more rock lies above the center.) 
Why does temperature increase? (Earth 
became very hot when it formed. Some of this 
heat remains. The decay of radioactive 
elements also contributes heat to Earth’s 
interior.) learning modality: visual

L2

Monitor Progress
Drawing Have each student draw a diagram 
that shows a cross section of Earth with an 
indication of how pressure and temperature 
change with depth.

Answers
Figure 4 The weight of the overlying water 
causes pressure to increase with depth, just as 
overlying rock causes pressure to increase 
with depth in Earth. It is different because 
pressure in water is the same from all 
directions. This is not always true in Earth.

Earthquakes produce seismic 
waves.
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A Journey to the Center of Earth
The three main layers of Earth are the crust, the mantle, and
the core. These layers vary greatly in size, composition, tem-
perature, and pressure. If you could travel through these lay-
ers to the center of Earth, what would your trip be like? To
begin, you will need a vehicle that can travel through solid
rock. The vehicle will carry scientific instruments to record
changes in temperature and pressure as you descend.

Temperature  As you start to tunnel beneath the surface,
the surrounding rock is cool. Then at about 20 meters down,
your instruments report that the rock is getting warmer. For
every 40 meters that you descend from that point, the temper-
ature rises 1 Celsius degree. This rapid rise in temperature con-
tinues for several tens of kilometers. After that, the
temperature increases more slowly, but steadily. The high tem-
peratures inside Earth are the result of heat left over from the
formation of the planet. In addition, radioactive substances
inside Earth release energy. This further heats the interior.

Pressure  During your journey to the center of Earth, your
instruments record an increase in pressure in the surrounding
rock. Pressure results from a force pressing on an area. Because
of the weight of the rock above, pressure inside Earth increases
as you go deeper. The deeper you go, the greater the pressure.
Pressure inside Earth increases much as it does in the swim-
ming pool in Figure 4.

FIGURE 4
Pressure and Depth
The deeper this swimmer goes, the 
greater the pressure from the 
surrounding water.  
Comparing and Contrasting How
is the water in the swimming pool 
similar to Earth’s interior? How is it 
different?

Pressure
Increases

Depth

0.5 m

1 m

1.5 m

2 m

0



The Crust

Teach Key Concepts
Earth’s Outer Layer
Focus The crust is Earth’s outer layer and is 
very thin. Tell students that the crust is the 
skin of Earth.

Teach Help students understand the 
differences between continental and oceanic 
crust. Ask: Which type of crust, continental 
or oceanic, is thickest? (Continental crust) 
What is the composition of continental 
crust? (Mostly granite) Oceanic crust? 
(Mostly basalt)

Apply Tell students that oceanic crust is 
denser than continental crust. This will be 
important later in the chapter, when students 
learn about how oceanic plates can sink into 
Earth’s mantle. learning modality: visual

Observing Window Glazing

Materials 2 cans of window glazing, small 
pan, water, hot plate, refrigerator

Time 10 minutes

Focus Remind students that substances can 
be rigid or can change shape.

Teach Keep a can of window glazing—a 
putty-like material used to hold glass in 
place—in a refrigerator overnight. Invite 
students to touch the glazing to observe that 
it does not flow. Ask: Is this substance a 
solid or a liquid? (Most students will say that 
it is a solid.) Provide another can of glazing 
that you have heated beforehand in a pan of 
water on a hot plate. Invite students to 
observe how much more pliable the heated 
glazing is than the cold glazing.

Apply Ask: How is the heated glazing like 
the material that makes up the 
asthenosphere? (The heated glazing still has 
characteristics of a solid but can be shaped like 
plastic.) learning modality: kinesthetic

Help Students Read
Previewing Visuals
Refer to page 4H, which provides the 
guidelines for previewing visuals.  
Have students preview the visuals  
to set the purpose for reading. Ask: What 
does this visual tell you about the thickness 
of Earth’s crust? (Answers may include 
that oceanic crust is thinner than 
continental crust.)

L2
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Outer core
2,266 km thick

Inner core
1,216 km thick

Mantle
2,867 km thick

Crust
5–70 km thick

The Crust
Your journey to the center of Earth begins in the crust. The
crust is the layer of rock that forms Earth’s outer skin. The
crust is a layer of solid rock that includes both dry land and
the ocean floor. On the crust you find rocks and mountains.
The crust also includes the soil and water that cover large parts
of Earth’s surface.

This outer rind of rock is much thinner than the layer that
lies beneath it. In fact, you can think of Earth’s crust as being
similar to the paper-thin skin of an onion. The crust is thickest
under high mountains and thinnest beneath the ocean. In
most places, the crust is between 5 and 40 kilometers thick. But
it can be up to 70 kilometers thick beneath mountains.

The crust beneath the ocean is called oceanic crust. Oceanic
crust consists mostly of rocks such as basalt. Basalt (buh
SAWLT) is dark rock with a fine texture. Continental crust, the
crust that forms the continents, consists mainly of rocks such
as granite. Granite is a rock that usually is a light color and has
a coarse texture.

What is the main type of rock in oceanic crust?

FIGURE 5
Earth’s Interior
Earth’s interior is divided into 
layers: the crust, mantle, outer 
core, and inner core.
Interpreting Diagrams  Which of 
Earth’s layers is the thickest?
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The Mantle

Teach Key Concepts
Earth’s Mantle
Focus Have students contrast hard candy 
and taffy. (Hard candy is brittle. It breaks 
readily. Taffy is capable of changing shape 
without breaking—it can flow.) Point out that 
rock also can behave in either of these two 
ways.

Teach Ask: What characteristics does the 
lithosphere have? (The lithosphere is rigid. It 
behaves more like a brittle solid than does the 
asthenosphere below.) What characteristics 
does the asthenosphere have? (The asthenos-
phere is capable of flow.) Why does rock in 
the asthenosphere behave differently from 
the rock above? (Because it is hotter)

Apply Ask: How much time does it take for 
a piece of taffy to flow when you pull on it? 
(Not very long) How much time does it take 
for rock in Earth’s asthenosphere to flow? 
(A long time; rates are measured in centimeters 
per year.) learning modality: logical/
mathematical

Teaching Resources

• Transparency F2

L2

the layer is the mantle, which at this depth 
is hot, but solid, material. At 4,000 km, the 
layer is the outer core, which is molten iron 
and nickel. At 6,000 km, the layer is the 
inner core, which is solid iron and nickel.

Extend Pairs of students could quiz each 
other, using such depths as 5 km, 30 km, 
1,000 km, and 5,000 km. learning 
modality: logical/mathematical

Monitor Progress
Oral Presentation Ask students to prepare 
short oral presentations on the physical 
characteristics of the crust, mantle, inner 
core, and outer core. Then invite individual  
students to  give a description of one of the 
layers.

Answers
Figure 5 The mantle

Basalt

A soft layer of the mantle 
that lies just beneath the 
lithosphere

L2

Skills Focus creating data tables

Time 15 minutes

Expected Outcome A typical completed 
table may include the following 
information. At a depth of 20 km, the layer 
is the crust, which is made of solid rock, 
mostly granite and basalt. At 150 km, the 
layer is the asthenosphere, made of soft 
material that can flow slowly. At 2,000 km, 

The Mantle
Your journey downward continues. About 40 kilometers
beneath the surface, you cross a boundary. Below the bound-
ary is the solid material of the mantle, a layer of hot rock.
Earth’s mantle is made up of rock that is very hot, but solid.
Scientists divide the mantle into layers based on the physical
characteristics of those layers. Overall, the mantle is nearly
3,000 kilometers thick.

The Lithosphere  The uppermost part of the mantle is very
similar to the crust. The uppermost part of the mantle and the
crust together form a rigid layer called the lithosphere (LITH

uh sfeer). In Greek, lithos means “stone.” As you can see in
Figure 6, the lithosphere averages about 100 kilometers thick.

The Asthenosphere  Below the lithosphere, your vehicle
encounters material that is hotter and under increasing pressure.
As a result, the part of the mantle just beneath the lithosphere is
less rigid than the rock above. Like road tar softened by the heat
of the sun, this part of the mantle is somewhat soft—it can bend
like plastic. This soft layer is called the asthenosphere (as THEN

uh sfeer). In Greek, asthenes means “weak.” Although the
asthenosphere is softer than the rest of the mantle, it’s still solid.
If you kicked it, you would stub your toe.

The Lower Mantle Beneath the asthenosphere, the mantle
is solid. This solid material extends all the way to Earth’s core. 

What is the asthenosphere?

20 km
150 km

2,000 km
4,000 km
6,000 km

Name
of Layer

What
Layer Is
Made Of

Data Table

Depth

Oceanic crust

Lithosphere
Continental crust

Upper mantle
Asthenosphere

D
ep

th
 (

km
)

0

100

200

300

350

FIGURE 6
Lithosphere and Asthenosphere
The rigid lithosphere, which 
includes the crust, rests on 
the softer material of the 
asthenosphere.

Creating Data Tables
Imagine that you are in a 
super-strong vehicle that is 
tunneling deep into Earth’s
interior. You stop several 
times on your trip to collect 
data. Copy the data table. 
For each depth, identify the 
layer and what that layer is 
made of. Then complete 
the table.
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Differentiated Instruction

Math Skill Making and Interpreting 
Graphs

Focus A line graph shows how temperature 
changes between Earth’s surface and the 
bottom of the mantle.

Teach Have students familiarize themselves 
with the line graph. The x-axis shows the 
depth inside Earth as you approach the core-
mantle boundary. The y-axis shows the 
temperature inside Earth. Have students 
assume that the temperature at Earth’s 
surface is 0°C.

Answers
1. The depth increases.
2. About 3,200°C
3. About 1,600°C
4. It generally increases with depth.

The Core

Teach Key Concepts
Earth’s Core
Focus  Review with students the first two 
layers of Earth.

Teach  Ask: How does the inner core differ 
from the outer core? (The inner core is solid; 
the outer core is liquid.) Why do geologists 
consider the inner core and the outer core 
as part of the same layer instead of as two 
separate layers? (Both cores consist of the 
same materials, iron and nickel.)

Apply  Show students an apple and ask: 
How is this apple like Earth? (Both are 
round.) Then cut the apple in half and repeat 
the question. Students will be able to see the 
similarities. Both have layers, with a thin 
crust, a large middle layer, and a core. 
learning modality: visual

L2

Special Needs
Interpreting Diagrams To help students 
who are having trouble understanding the 
boundaries between the various layers, draw 
three circles on the board to represent the 
crust, mantle, and core. Invite a volunteer to 
label Earth’s three main layers. Call on 
another volunteer to use white chalk to 
shade the area that represents the 

L1 lithosphere. (The student should shade in the 
crust and the uppermost part of the mantle.) 
Then invite another volunteer to use a 
different color of chalk to shade the area 
that represents the asthenosphere. (The 
student should make a shaded circle just 
inside the lithosphere, wider than the 
lithosphere but leaving most of the mantle 
unshaded.) learning modality: visual

The Core
After traveling through the mantle, you reach Earth’s core.
The core is made mostly of the metals iron and nickel. It con-
sists of two parts—a liquid outer core and a solid inner core.
Together, the inner and outer core are 3,486 kilometers thick.

Outer Core and Inner Core  The outer core is a layer of
molten metal that surrounds the inner core. Despite enormous
pressure, the outer core is liquid. The inner core is a dense ball of
solid metal. In the inner core, extreme pressure squeezes the
atoms of iron and nickel so much that they cannot spread out
and become liquid.

Most of the current evidence suggests that both parts of the
core are made of iron and nickel. But scientists have found data
suggesting that the core also contains substances such as oxy-
gen, sulfur, and silicon. Scientists must seek more data before
they decide which of these other substances is most important.

What is the main difference between the outer 
core and the inner core?

Temperature Inside Earth
The graph shows how temperatures 
change between Earth’s surface and the 
bottom of the mantle. On this graph, 
the temperature at Earth’s surface is 
0°C. Study the graph carefully and then 
answer the questions.

1. Reading Graphs As you move from 
left to right on the x-axis, how does 
depth inside Earth change?

2. Estimating What is the temperature 
at the boundary between the litho-
sphere and the asthenosphere?

3. Estimating What is the temperature 
at the boundary between the lower 
mantle and the core?

4. Interpreting Data How does 
temperature change with depth in 
Earth’s interior?

Depth (km)

Te
m
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u

re
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)

Temperature and Depth

0 1,000
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Monitor Progress
Answers
Figure 7  They would rearrange around the 
new pole locations. However, the overall 
pattern would be the same.

The outer core has the 
characteristics of a liquid,

whereas the inner core is solid.

Assess

Reviewing Key Concepts
1.  a. It is not possible to drill deeper than 
Earth’s crust, so indirect methods must be 
used to learn about Earth’s inner structure.  
b. Seismic waves released during earthquakes 
travel at different speeds in different layers. 
By analyzing where and when seismic waves 
are received, scientists can infer what Earth’s 
interior is like.
2.  a. crust, mantle, core.  b. The lithosphere 
is the uppermost part of the mantle; it is 
rigid. The asthenosphere is the layer directly 
below the lithosphere; it is hotter and under 
more pressure, and therefore is more plastic. 
 c. Earth’s outer core is liquid. The other 
layers are solid, but the rock that makes up 
the mantle can flow slowly.

Reteach
Write the heads continental crust and oceanic 
crust on the board. List characteristics of 
each as students volunteer them. Discuss the 
significance of each difference.

Performance Assessment
Writing Have each student make a 
compare/contrast table that includes 
information about all the layers of Earth’s 
interior.

Teaching Resources

• Section Summary: Earth’s Interior
• Review and Reinforce: Earth’s Interior
• Enrich: Earth’s Interior

L1

Writing Skill  Explanation

Scoring Rubric 
4  Includes descriptions of the crust, 
mantle, core, and how temperature and 
pressure change; narrative is lively and fun 
to read
3  Includes all criteria
2  Includes two or three criteria or only 
brief descriptions
1  Includes one or two criteria or inaccurate 
descriptions

Have students begin by drawing sketches of 
their three-dimensional models. They 
should consider how they will show the 
thicknesses of Earth’s different layers to 
scale. They also should think about the 
types of materials that they might want to 
use to build their models. Encourage each 
group to begin collecting materials and 
experimenting with a design.

L2
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Geographic north pole Magnetic pole

Geographic south poleMagnetic pole

Bar Magnet’s Magnetic Field
The pattern of iron filings was 
made by sprinkling them on 
paper placed under a bar magnet.

Earth’s Magnetic Field
Like a magnet, Earth’s magnetic 
field has north and south poles.

1

The Core and Earth’s Magnetic Field  Scientists think
that movements in the liquid outer core create Earth’s mag-
netic field. Because Earth has a magnetic field, the planet acts
like a giant bar magnet. As you can see in Figure 7, the mag-
netic field affects the whole Earth.

Consider an ordinary bar magnet. If you place it on a piece
of paper and sprinkle iron filings on the paper, the iron filings
line up with the bar’s magnetic field. If you could cover the
entire planet with iron filings, they would form a similar pat-
tern. When you use a compass, the compass needle aligns with
the lines of force in Earth’s magnetic field.

Target Reading Skill Using Prior Knowledge
Review your graphic organizer and revise it based 
on what you just learned in the section.

Reviewing Key Concepts
1. a. Explaining Why is it difficult to determine 

Earth’s inner structure?
b. Inferring How are seismic waves used to 

provide evidence about Earth’s interior?
2. a. Listing List Earth’s three main layers.

b. Comparing and Contrasting What is the 
difference between the lithosphere and the 
asthenosphere? In which layer is each located?

FIGURE 7
Earth’s Magnetic Field 
Just as a bar magnet is surrounded 
by its own magnetic field, Earth’s 
magnetic field surrounds the 
planet.
Relating Cause and Effect  If you 
shifted the magnet beneath the 
paper, what would happen to the 
iron filings?

Narrative Write a narrative of your own 
imaginary journey to the center of Earth. 
Your narrative should describe the layers of 
Earth through which you travel and how 
temperature and pressure change beneath 
the surface.

c. Classifying Classify each of the following layers 
as liquid, solid, or solid but able to flow slowly: 
lithosphere, asthenosphere, lower mantle, outer 
core, inner core.
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