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Volcanic Eruptions

Objectives

Reading Preview
Key Concepts
• What happens when a volcano
erupts?

• What are the two types of
volcanic eruptions?

• What are a volcano’s stages of
activity?

Key Terms
• magma chamber • pipe
• vent • lava flow • crater
• pyroclastic flow • dormant
• extinct

Target Reading Skill
Using Prior Knowledge Before
you read, look at the section
headings to see what the section is
about. Then write what you know
about how a volcano erupts in a
graphic organizer like the one
below. As you read, write what
you learn.
What You Know
1. Lava flows out of a volcano.
2.

What You Learned
1.
2.

Volcanic
Eruptions

What Are Volcanic Rocks Like?
Volcanoes produce lava, which hardens
into rock. Two of these rocks are pumice
and obsidian.
1. Observe samples of pumice and
obsidian with a hand lens.
2. How would you describe the texture of
the pumice? What could have caused
this texture?
3. Observe the surface of the obsidian.
How does the surface of the obsidian
differ from pumice?

Pumice

Think It Over
Obsidian
Developing Hypotheses What could have
produced the difference in texture between the two rocks?
Explain your answer.

In Hawaii, there are many myths about Pele (PAY lay), the fire
goddess of volcanoes. Pele lives in the depths of Hawaii’s erupting volcanoes. According to legend, when Pele is angry, she
causes a volcanic eruption. One result of an eruption is “Pele’s
hair,” a fine, threadlike rock formed by lava. Pele’s hair forms
when lava sprays out of the ground like water from a fountain.
As it cools, the lava stretches and hardens into thin strands, as
shown in Figure 8.
Where does this lava come from? Lava begins as magma,
which usually forms in the asthenosphere. The materials of the
asthenosphere are under great pressure. Liquid magma is less
dense than the solid material around it. Therefore, magma
flows upward into any cracks in the rock above. As magma
rises, it sometimes becomes trapped beneath layers of rock.
But if an opening in weak rock allows the magma to reach the
surface, a volcano forms.
FIGURE 8
Pele’s Hair
Pele’s hair is a type of rock formed from
lava. Each strand is as fine as spun glass.

Skills Focus developing hypotheses L1
Materials samples of pumice and
obsidian, hand lens
Time 5–10 minutes
Tips Help students with the correct
pronunciations of pumice (PUHM is) and
obsidian (ob SID ee uhn).

Expected Outcome The obsidian is
smooth and glassy, whereas the pumice is
rough and porous. (CAUTION: Advise
students to handle the obsidian with care
because it sometimes has sharp edges.)
Think It Over The lava that produced the
pumice had more gas in it than did the lava
that produced the obsidian. Obsidian
formed when lava cooled very quickly.

After completing the lesson, students will be
able to
F.3.3.1 explain what happens when a
volcano erupts
F.3.3.2 describe the two types of volcanic
eruptions
F.3.3.3 identify a volcano’s stages of activity

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
Possible answers: Know: Lava flows out of a
volcano. Magma reaches the surface at
volcanoes. Eruptions are not all the same.
Some volcanoes are dormant. Learned:
Magma rises toward Earth’s surface through
a pipe that leads to a vent. Differences in gas
and silica content cause some eruptions to be
explosive and others to be quiet. Dormant
volcanoes can become active at any time.
Teaching Resources

• Transparency F28

Preteach
Build Background
Knowledge

L1

Volcanic Eruptions
Ask: What does lava look like when it comes
out of a volcano? (Judging by photographs or
videos they have seen, students may describe
lava as red-hot and thick or gooey.) What else
comes out of a volcano when it erupts?
(Students may mention steam and dark clouds
of volcanic dust. Accept all responses without
comment at this time.)

Magma Reaches Earth’s Surface

Instruct

A volcano is more than a large, cone-shaped mountain. Inside a
volcano is a system of passageways through which magma moves.

Magma Reaches Earth’s
Surface
Teach Key Concepts

learning modality: visual
L2

Teaching Resources

• Guided Reading and Study Worksheet:
Volcanic Eruptions
Student Edition on Audio CD

L1

Observing Gas Bubbles
Materials 2 clear, capped plastic bottles of
soda water
Time 10 minutes
Focus Remind students that the amount of
gas that can dissolve in a liquid depends on
the pressure.
Teach Provide each pair of students with
the materials. One student should closely
watch a bottle while the other student slowly
uncaps it. Students then can switch places
and repeat. Ask: What did you see in the
bottle as the cap was removed? (Bubbles
formed.) Why did that happen? (Pressure
was released, allowing carbon dioxide gas to
come out of solution and form bubbles.)
Apply Ask: What releases the pressure on
gases trapped in magma? (As magma rises,
there is less rock above and therefore less
pressure on the magma.) learning modality:
visual

beneath the surface and one or more cracks through which the
magma forces its way. Beneath a volcano, magma collects in a
pocket called a magma chamber. The magma moves upward
through a pipe, a long tube in the ground that connects the
magma chamber to Earth’s surface. You can see these features
in Figure 10.
Molten rock and gas leave the volcano through an opening
called a vent. Often, there is one central vent at the top of a
volcano. However, many volcanoes also have other vents that
open on the volcano’s sides. A lava flow is the area covered by
lava as it pours out of a vent. A crater is a bowl-shaped area
that may form at the top of a volcano around the central vent.

L2

Exploring a Volcano
Focus Ask students to provide common
definitions for the words chamber (A cavity
or enclosed space), pipe (A cylinder through
which liquid or gas moves), and vent (An
opening that serves as an outlet).
Teach Refer students to Figure 10. Call out
each label in the figure, and have student
volunteers define these terms.
Apply Ask: What might happen if more
magma is injected into the chamber from
below? (This could trigger a new eruption.)

Independent Practice

Inside a Volcano All volcanoes have a pocket of magma

FIGURE 9
Lava Burp
During an eruption on Mount
Kilauea, the force of a bursting
gas bubble pushes up a sheet of
red-hot lava.

A Volcanic Eruption What pushes magma to the surface?
The explosion of a volcano is similar to the soda water bubbling out of a warm bottle of soda pop. You cannot see the carbon dioxide gas in a bottle of soda pop because it is dissolved in
the liquid. But when you open the bottle, the pressure is
released. The carbon dioxide expands and forms bubbles,
which rush to the surface. Like the carbon dioxide in soda pop,
dissolved gases are trapped in magma. These dissolved gases
are under tremendous pressure.

Use Visuals: Figure 10

L1

How Magma Moves
Focus Review the parts of a volcano.
Teach Call on students to explain how
magma flows through each part. Then have a
volunteer explain the entire sequence while
the other students use their pencil erasers to
trace the movement in their texts. Make sure
students notice the side vent as well. Ask:
Why would magma flow to a side vent?
(A crack in the rock layers might offer less
resistance to the magma’s flow than the
magma-filled main pipe.)
Apply Ask: When is an eruption over?
(When the pressure eases after the gases bubble
out of the magma) What happens when the
volcano stops erupting? (The lava at the
surface will have turned to rock, magma will
have solidified in the vent and pipe, and some
magma might remain in the chamber.)

Crater
Vent
Pipe
Side vent
Lava flow

learning modality: visual

For: Composite Volcano Eruption
activity
Visit: PHSchool.com
Web Code: cfp-1033

Teaching Resources

• Transparency F29

Magma
chamber

As magma rises toward the surface, the pressure of the surrounding rock on the magma decreases. The dissolved gases
begin to expand, forming bubbles. As pressure falls within the
magma, the size of the gas bubbles increases greatly. These
expanding gases exert an enormous force. When a volcano
erupts, the force of the expanding gases pushes magma from
the magma chamber through the pipe until it flows or
explodes out of the vent. Once magma escapes from the volcano and becomes lava, the remaining gases bubble out.

For: Composite Volcano Eruption Activity
Visit: PHSchool.com
Web Code: cfp-1033
Students interact with the art of a
composite volcano eruption online.

FIGURE 10
A Volcano Erupts
A volcano forms where magma
breaks through Earth’s crust and
lava flows over the surface.
Interpreting Diagrams What part
of a volcano connects the vent
with the magma chamber?

What happens to the pressure in magma as the
magma rises toward the surface?

Monitor Progress
Differentiated Instruction
L1
Less Proficient Readers
Answering Questions Select a passage
from the text, such as A Volcanic Eruption.
Read the passage aloud as students follow
along in their books. After reading, ask
some questions about the passage. If
students cannot provide the answers,
challenge them to find the information
in the passage. learning modality: verbal

Gifted and Talented
Researching Gases Have students
research the different types and relative
abundances of gases that occur in magma
and then orally summarize what they have
learned. (Abundant gases are water, carbon
dioxide, and sulfur dioxide. Less abundant
gases are hydrogen, carbon monoxide, sulfur,
hydrogen sulfide, hydrogen chloride, nitrogen,
and fluorine.) learning modality: verbal

L3

L2

Drawing Have each student, without
referring to the diagram on this page, draw a
simple cross-sectional diagram of a volcano
and label the magma chamber, pipe,
vent, crater, and lava. Have students
place their drawings in their portfolios.
Answers
Figure 10 The pipe
Presssure decreases, allowing
gas to come out of the
magma.

Kinds of Volcanic
Eruptions
Teach Key Concepts

Kinds of Volcanic Eruptions
Gases in Magma
L2

Quiet and Explosive Eruptions
Focus Ask: Is it harder to blow air through
a straw into a glass of water or a thick
milkshake? (A milkshake) Why? (The
milkshake has higher viscosity, so gas cannot
move through it as easily.)
Teach Ask: Why might gas pressure build
up in high-silica lava? (It is thicker, so gas
cannot escape easily.) What would happen if
the gas pressure became higher than the
pressure of the surrounding material? (The
magma would burst to the surface as an
explosive eruption.) Why does low-silica
magma often erupt quietly? (Gas can escape
without building too much pressure.)
Apply Have students classify the following
as high-silica lava or low-silica lava: a lava
river flowing away from a volcano (Lowsilica), a plug of lava covering a volcano’s
vent (High-silica), small pieces of lava being
blasted high into the air (High-silica).

This activity models the
gas bubbles in a volcanic
eruption.
1. In a 1- or 2-liter plastic
bottle, mix 10 g of baking
soda into 65 mL of water.
2. Put about six raisins in the
water.
3. While swirling the water
and raisins, add 65 mL of
vinegar and stir vigorously.
4. Once the liquid stops
moving, observe the raisins.
Making Models What
happens after you add the
vinegar? What do the raisins
and bubbles represent? How is
this model similar to the way
magma behaves in a volcano?

Some volcanic eruptions occur gradually. Others are dramatic
explosions. Geologists classify volcanic eruptions as quiet or
explosive. The physical properties of its magma determine
how a volcano erupts. Whether an eruption is quiet or explosive depends on the magma’s silica content and viscosity.
Quiet Eruptions A volcano erupts quietly if its magma is low
in silica. Low-silica magma has low viscosity and flows easily.
The gases in the magma bubble out gently. Lava with low viscosity oozes quietly from the vent and can flow for many kilometers. Quiet eruptions can produce both pahoehoe and aa.
The Hawaiian Islands were formed from quiet eruptions.
On the Big Island of Hawaii, lava pours out of the crater near
the top of Mount Kilauea. But lava also flows out of long cracks
on the volcano’s sides. Quiet eruptions have built up the Big
Island over hundreds of thousands of years.
Explosive Eruptions A volcano erupts explosively if its
magma is high in silica. High-silica magma has high viscosity,
making it thick and sticky. The high-viscosity magma does not
always flow out of the crater. Instead, it builds up in the volcano’s pipe, plugging it like a cork in a bottle. Dissolved gases,
including water vapor, cannot escape from the thick magma.
The trapped gases build up pressure until they explode. The
erupting gases and steam push the magma out of the volcano
with incredible force. That’s what happened during the eruption of Mount St. Helens, shown in Figure 11.

learning modality: logical/mathematical

Help Students Read

L1

Compare and Contrast Refer to page
80G, which provides guidelines for
comparing and contrasting.
Ask students to construct a compare/
contrast table. Have them skim the sections
on the kinds of volcanic eruptions. Then
ask students to describe similarities and
differences of quiet and explosive eruptions.
During Eruption
Before Eruption

L2
Skills Focus making models
Materials 1- or 2-liter plastic bottle,
10 g baking soda, 65 mL water, 6 raisins,
65 mL vinegar
Time 10–15 minutes
Tips You may want to supply funnels for
pouring the materials into the bottle.

Expected Outcome The vinegar reacts
with the baking soda solution to produce
carbon dioxide gas. Bubbles of gas adhere
to the raisins, causing the raisins to rise to
the surface, where the bubbles pop. The
raisins sink again, and the cycle repeats.
The raisins represent magma; the bubbles
represent gases trapped in the magma. In
this model, the raisins and gas bubbles are

not under great pressure, as magma and
gases are in a real volcano. Also, magma,
unlike raisins, doesn’t go up and down in a
volcano, but rather goes up and out.
Extend Students could repeat this activity
using raisins and clear carbonated soda.
learning modality: kinesthetic

An explosive eruption breaks lava into fragments that
quickly cool and harden into pieces of different sizes. The
smallest pieces are volcanic ash—fine, rocky particles as small
as a speck of dust. Pebble-sized particles are called cinders.
Larger pieces, called bombs, may range from the size of a baseball to the size of a car. A pyroclastic flow (py roh KLAS tik)
occurs when an explosive eruption hurls out a mixture of hot
gases, ash, cinders, and bombs.
Pumice and obsidian, which you observed if you did the
Discover Activity, form from high-silica lava. Obsidian forms
when lava cools very quickly, giving it a smooth, glossy surface
like glass. Pumice forms when gas bubbles are trapped in fastcooling lava, leaving spaces in the rock.
What is a pyroclastic ﬂow?

Use Visuals: Figure 11

FIGURE 11
An Explosive Eruption
Mount St. Helens in Washington
State erupted at 8:30 A.M. on
May 18, 1980. The explosion blew
off the top of the mountain,
leaving a huge crater and causing
great destruction.

L1

Eruption of Mount St. Helens
Focus Tell students that Mount St. Helens
in the state of Washington erupted
explosively in 1980 and that more than 60
people lost their lives during the eruption.
Teach Ask: What is shown in the middle
inset photo? (A pyroclastic flow) What is this
flow made of? (Hot fragments of ash, pieces of
rock, and hot gas)
Apply Ask: Why are pyroclastic flows so
dangerous? (People can be burned or die from
inhaling the gas and ash.) Is it possible to
outrun a pyroclastic flow? (No; you should
stay away from volcanoes if warnings are
issued.) learning modality: visual

Explaining Violent Eruptions

L1

Focus Remind students that carbon dioxide
gas is dissolved in soft drinks.
Materials warm can of soft drink,
protective clothing
Time 5 minutes
Teach Take the class outdoors. While
wearing appropriate clothing, shake a warm
can of soft drink. Caution the students to
move away. Open the tab and allow students
to observe the surge of frothy soft drink.
Apply Ask: How is this demonstration
similar to an explosive volcanic eruption?
(In both cases, gas comes out of solution as
pressure decreases, and a mixture of liquid and
gas is propelled into the air.) learning
modality: visual
After Eruption

Background

Monitor Progress

L2

Oral Presentation Ask students to describe
the major differences between quiet and
explosive volcanic eruptions.
Answers
A flow of hot gas, ash, and
rock that moves down the
side of a volcano at high speed

Volcano Hazards Although quiet eruptions and explosive
eruptions produce different hazards, both types of eruption
can cause damage far from the crater’s rim.
During a quiet eruption, lava flows from vents, setting fire
to, and then burying, everything in its path. A quiet eruption
can cover large areas with a thick layer of lava.
During an explosive eruption, a volcano can belch out hot
clouds of deadly gases as well as ash, cinders, and bombs. Volcanic ash can bury entire towns. If it becomes wet, the heavy ash
can cause roofs to collapse. If a jet plane sucks ash into its engine,
the engine may stall. Eruptions can cause landslides and avalanches of mud, melted snow, and rock. The Science and History
timeline shows the effects of several explosive eruptions.

L2

Inferring Why Volcanic Ash Is
Hazardous
Materials Sealed, clear bags containing
volcanic ash (volcanic ash can be purchased
from Earth science suppliers at reasonable
prices), hand lens
Time 10 minutes
Focus Before passing around the samples,
ask students to draw circles that predict the
sizes of volcanic ash particles.
Teach Have students examine the samples,
without opening the bags and with and
without a hand lens. Tell them to note the
varying sizes of the particles, particularly
the extremely small size of the finest ash.
Have students compare what they see with
their drawings.
Apply Ask: Why would something as tiny
as these smallest ash particles be
hazardous? (People and animals can breathe
them in; plants covered with ash die; ash can
clog engines and other machinery.) learning

How does volcanic ash cause damage?

The Power of Volcanoes
Within the last 150 years,
major volcanic eruptions
have greatly affected the
land and people around them.

modality: visual

Focus Remind students that all of these
eruptions happened in just 150 years. Tell
them that although eruptions from many
volcanoes are rare, eruptions are fairly
common worldwide.
Teach Focus students’ attention on the
introductory statement that volcanic
eruptions “have greatly affected the land and
people around them.” Ask: How do you
think each of these eruptions affected the
people in the area? (Some eruptions killed
people, people lost homes and possessions, they
might have had to evacuate an area, and crops
were destroyed.)

1883 Krakatau
The violent eruption of
Krakatau volcano in Indonesia
threw 18 cubic kilometers of
ash skyward. The blast was
heard 5,000 kilometers away.

1850

Background
Writing Mode Research
Scoring Rubric
4 includes a complete and accurate

description of the eruption; written from
first-person point of view and reflects
emotional responses
3 includes all criteria
2 includes only brief but accurate
description
1 includes inaccurate description

1912
Mount Katmai

1902 Mount Pelée

Today, a river in
Alaska cuts through
the thick layer of
volcanic ash from
the eruption of
Mount Katmai.

Mount Pelée, a Caribbean
volcano, spewed out a
burning cloud of hot gas and
pyroclastic flows. The cloud
killed 29,000 residents of
St. Pierre, a city on the
volcano’s flank. Only two
people survived.

1875

1900

Stages of Volcanic
Activity

Stages of Volcanic Activity
The activity of a volcano may last from less than a decade to
more than 10 million years. Most long-lived volcanoes, however, do not erupt continuously. Geologists try to determine a
volcano’s past and whether the volcano will erupt again.

Teach Key Concepts

Life Cycle of a Volcano Geologists often use the terms

active, dormant, or extinct to describe a volcano’s stage of
activity. An active, or live, volcano is one that is erupting or
has shown signs that it may erupt in the near future. A
dormant, or sleeping, volcano is like a sleeping bear. Scientists
expect a dormant volcano to awaken in the future and become
active. An extinct, or dead, volcano is unlikely to erupt again.
The time between volcanic eruptions may span hundreds
to many thousands of years. People living near a dormant volcano may be unaware of the danger. But a dormant volcano
can become active at any time.

Research and Write People
have written eyewitness
accounts of famous volcanic
eruptions. Research one of
the eruptions in the timeline.
Then write a letter describing
what someone observing the
eruption might have seen.

2002 Mount Etna

1991 Mount Pinatubo

Bulldozers constructed
a wall against a scalding
river of lava creeping
down the slopes of
Mount Etna in Sicily.

Pinatubo in the Philippines
spewed out huge quantities
of ash that rose high into
the atmosphere and buried
nearby areas.

L2

Life Cycle of a Volcano
Focus Help students understand that
volcanoes progress through a cycle that is
similar to the life cycles of organisms (birth,
activity, death). Volcanoes come into
existence with an eruption, are sometimes
active, and eventually cease to erupt.
Teach To help students understand the
terms active, dormant, and extinct, remind
them that some animals, such as bears, are
active during summer and dormant during
winter and that a species can become extinct.
Ask: What is a volcano like when it’s active?
(Eruptions are occurring, or subsurface activity
indicates that an eruption is possible.) A
dormant volcano? (No activity is observed,
but the volcano is likely to erupt again.) An
extinct volcano? (The volcano will not erupt
again.)
Apply Tell students that by using historical
records and by monitoring volcanoes,
geologists can determine which stage a
volcano is in. learning modality: logical/
mathematical

Help Students Read

L1

Cause and Effect Have students list causeand-effect relationships as they read about
volcano hazards. Then have students
compare their lists. learning modality:

1980 Mount St. Helens

verbal

When Mount St. Helens in
Washington exploded, it
blasted one cubic kilometer
of volcanic material skyward.

1950

1975

2000

Differentiated Instruction
L1
English Learners/Beginning
Compression: Modified Cloze
Write some simple sentences on the board
that require the terms active, dormant, and
active, dormant, and extinct. For example:
When you are moving around, you are
_____. In winter, _____ trees do not make
food but are still alive. Complete one or two
sentences as a model, and then fill in the
blanks together. learning modality: verbal

English Learners/Intermediate L2
Compression: Modified Cloze
Use the same sentences described for
Beginning, but fill in incorrect terms. Have
students work in pairs to determine the
correct answers. learning modality: verbal

Monitor Progress

L2

Writing Ask students to list some signs that
a volcano may be about to become active.
Answers
Volcanic ash can bury towns,
cause roofs to collapse when
they are wet, and stall engines of jet planes if
it is sucked in.

Monitor Progress

FIGURE 12
Volcano Watch
Near Mount Kilauea in Hawaii, these geologists
are testing instruments to monitor temperatures
in and around a crater.

L2

Answers

Geologists use instruments
to detect surface changes
caused by magma moving underground,
gases escaping from the volcano,
temperature increases in underground
water, and small earthquakes that occur
before an eruption.

Monitoring Volcanoes Geologists have been more successful in predicting volcanic eruptions than in predicting earthquakes. Geologists use instruments to detect changes in and
around a volcano. These changes may give warning a short time
before a volcano erupts. But geologists cannot be certain about
the type of eruption or how powerful it will be.
Geologists use tiltmeters and other instruments to detect
slight surface changes in elevation and tilt caused by magma
moving underground. They monitor any gases escaping from
the volcano. A temperature increase in underground water
may be a sign that magma is nearing the surface. Geologists
also monitor the many small earthquakes that occur around a
volcano before an eruption. The upward movement of magma
triggers these quakes.

Assess
Reviewing Key Concepts
1. a. Magma chamber, pipe, vent, and
crater b. Magma collects in the magma
chamber, moves upward through the pipe,
and leaves the volcano through the vent.
c. The force of the expanding gases
2. a. Quiet and explosive b. Silica content
and viscosity c. The eruption was quiet.
3. a. Active, dormant, extinct b. A volcano
that erupts frequently is more likely to erupt
again in the near future, so it is more
dangerous. However, if a dormant volcano
were to erupt, people might be unprepared
and many lives could be lost.

Reteach

L1

List Quiet Eruptions and Explosive Eruptions
on the board, and have students work in
pairs to list characteristics of each type and
how it forms.

Performance Assessment

L2

Drawing Have students draw and label a
sketch to identify the parts of a volcano and
describe what happens underground to
cause an eruption.
Teaching Resources

• Section Summary: Volcanic Eruptions
• Review and Reinforcement: Volcanic

How do geologists monitor volcanoes?

3
Target Reading Skill Using Prior Knowledge
Review your graphic organizer and revise it
based on what you just learned in the section.

3. a. Naming What are the three stages of

Reviewing Key Concepts
1. a. Listing What are the main parts of a
volcano?
b. Sequencing Describe the order of parts
through which magma travels as it moves
to the surface.
c. Relating Cause and Effect As a volcano
erupts, what force pushes magma out of a
volcano onto the surface?
2. a. Identifying What are the two main kinds
of volcanic eruptions?
b. Explaining What properties of magma
help to determine the type of eruption?
c. Inferring What do lava flows made of
pahoehoe and aa indicate about the type of
volcanic eruption that occurred?

dangerous—a volcano that erupts
frequently or a volcano that has been
inactive for a hundred years? Why?

volcanic activity?
b. Predicting Which is more likely to be

Interview You are a television news reporter
who will be interviewing a geologist. The
geologist has just returned from studying a
nearby volcano that may soon erupt. Write
the questions that you would ask. Be sure to
ask about the evidence that an eruption is
coming, the type of eruption expected, and
any hazards that will result. Write an answer
for each question.

Eruptions

• Enrich: Volcanic Eruptions

Writing Mode Explanation
Scoring Rubric
4 Includes questions and answers that
address all requested information
3 Includes all criteria
2 Includes only one or two criteria
1 Includes very brief descriptions or many
inaccuracies

Consult with each group to determine
whether students were able to find the
information they wanted to include.
Suggest or provide additional source
materials if needed. Help students start
preparing their storyboards as a class.
Suggest that students sketch each major
step on a separate sheet of paper and decide
who will present each step. Review the
storyboards for the required elements.

