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urney downward continues. About 40 kilometers
th the s-1.1rface, you cross a boundary. Below the bound-
the solid material of the mantle, a layer of hot rock.

th’s mantle is made up of rock that is very hot, but solid.

édentists 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.

thenosphere, the mantle
the way to Earth’s core.

The Lower Mantle Fcooca:
is solid. This solid materia

Reading

Chﬂf-‘kgqutﬂ_,‘ What is the asthenosphere?

Oceanic crust

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.

Creating Data Tablsskr &

1 Data Table

| What

| Depth Name

P of Layer hl:‘laay:; gf
20 km
150 km

2,000 km

4,000 km
6,000 km | _

FIGURE 6

Lithosphere and Asthenosphere

The rigid lithosphere, which
includes the crust, rests on
the softer material of the
asthenosphere.

Lithosphere

, Asthenosphere




Temperature Inside Earth

The graph shows how temperatur%s 0
change between Earth’s surfa_ce an
bottom of the mantle. On this grap_th,
the temperature at Earth's surface is
0°C. Study the graph carefully and then

answer the questions.

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

2. Estimating What is the tempe_rature

| at the boundary between the litho-

i 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 (°C)

1,000

Depth (km)

2,000

temperature change with depth in
Earth’s interior?
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reach Earth’s core.

| on and nickel. It con-
| sists of two parts—a liquid outer core and a solid inner core.
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Magnetic pole

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

The Core and Earth’s Magnetic Field Scientists  think
that movements in the liquid outer core create Farth’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, thev would form a similar pat-
tern. When you use a compass. 1:» 2o ripass needle aligns with
the lines of force in Earth’s 1

Review your graphic organizer and revise it based
onwhat you just learned in the section.
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Earth’s Magnetic Field
Like a magnet, Earth’s magnetic
field has north and south poles.

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?

¢. 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.

Reviewing Key Concepts
1.a. Explaining Why is it difficult to determine
Earth’s inner structure?

- Provide evidence about Earth’s interior?
Listing List Earth’s three main layers.
Comparing and Contrasting What is the
ference between the lithosphere and the
enosphere? In which layer is each located?




