
Section

4 Volcanic 
Landforms

Objectives
After completing this lesson, students will be 
able to 
F.3.4.1 list the landforms that lava and ash 
create
F.3.4.2 explain how the magma that hardens 
beneath Earth’s surface creates landforms
F.3.4.3 identify other distinct features that 
occur in volcanic areas

Target Reading Skill
Outlining Explain that using an outline 
format helps organize information by main 
topic, subtopic, and details.

Answers
Students’ outlines should have Roman 
numerals followed by major headings and 
capital letters followed by minor headings.

Volcanic Landforms
I. Landforms from Lava and Ash

A. Shield volcanoes
B. Cinder cone volcanoes
C. Composite volcanoes
D. Lava plateaus
E. Calderas
F. Soils from lava and ash

II. Landforms from Magma
A. Volcanic necks, dikes, and sills
B. Dikes and sills
C. Batholiths
D. Dome mountains

III. Geothermal Activity
A. Hot springs
B. Geysers
C. Geothermal energy

Teaching Resources
• Transparency F30

Preteach

Build Background 
Knowledge
Shapes of Volcanoes
Ask: What shape is a volcano? Choose 
several volunteers to come to the board and 
draw what they think a volcano looks like. 
(Students are likely to draw cone-shaped 
mountains.) Are all volcanoes shaped like 
this? (Accept all responses without comment 
at this time.)

Skills Focus  making models

Materials  tape, balloon, straw, box, 
damp sand

Time  10–15 minutes

Tips  Make sure that the box is large 
enough fully inflated to accommodate the 
balloon. Tell students to inflate the balloon 
slowly in Step 5.

Expected Outcome As the balloon is 
inflated, a dome will form in the sand.

Think It Over  The sand represents Earth’s 
crust. The balloon represents a filling 
magma chamber.
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How Can Volcanic Activity 
Change Earth’s Surface?
1. Use tape to secure the neck of a 

balloon over one end of a straw.
2. Place the balloon in the center of 

a box with the straw protruding.
3. Partially inflate the balloon.
4. Put damp sand on top of the balloon until it is covered.
5. Slowly inflate the balloon more. Observe what happens 

to the surface of the sand.

Think It Over
Making Models This activity models one of the ways in which 
volcanic activity can cause a mountain to form. What do you 
think the sand represents? What does the balloon represent?

Reading Preview
Key Concepts
• What landforms do lava and ash 

create?

• How does magma that hardens 
beneath the surface create 
landforms?

• What other distinctive features 
occur in volcanic areas?

Key Terms
• shield volcano   • cinder cone   
• composite volcano   • caldera   
• volcanic neck   • dike
• sill • batholith
• geothermal activity   • geyser   

Target Reading Skill
Outlining As you read, make an 
outline about volcanic landforms 
that you can use for review. Use the 
red headings for main topics and 
the blue headings for subtopics.

Volcanoes have created some of Earth’s most spectacular land-
forms. The perfect cone of Mount Fuji in Japan, shown in
Figure 13, is famous around the world.

For much of Earth’s history, volcanic activity on and
beneath the surface has built up Earth’s land areas. Volcanic
activity also formed the rock of the ocean floor. Some volcanic
landforms arise when lava flows build up mountains and pla-
teaus on Earth’s surface. Other volcanic landforms are the
result of the buildup of magma beneath the surface.

FIGURE 13
Mount Fuji
The almost perfect volcanic cone 
of Mount Fuji in Japan has long 
been a favorite subject for artists.

I. Landforms From Lava and Ash

   A. Shield Volcanoes

   B.

   C.

   D.

   E.

II. Landforms From Magma

Volcanic Landforms

Administrator
Line



Background

Instruct

Landforms From Lava 
and Ash

Teach Key Concepts
Shapes of Volcanic Landforms
Focus  Remind students that lava can have 
varying viscosity.

Teach  Make a labeled sketch of each 
landform on the board. Ask: If runny, thin 
lava flowed out from a small area, would it 
form steep sides or gentle sides? (Gentle) 
Which type of volcano would this be? 
(Shield) What if this same lava erupted 
from long cracks? (A plateau might form.) 
Which landform could form when thick, 
sticky lava is blown apart and falls as ash 
and cinders? (Cinder cone) Why would it 
have steep sides? (The ash piles up around 
the vent at steep angles.) Which landform do 
you think would form from flows of thick 
lava and some ash? (Composite)

Apply  Ask: How would you describe each 
of these landforms? (Lava plateau: an 
extensive, fairly flat area; shield volcano: a 
huge, broad mountain; composite volcano: a 
steep, tall mountain; cinder cone: a hill with 
cinder slopes that are hard to walk on) 
learning modality: visual

Independent Practice

Teaching Resources
• Guided Reading and Study Worksheet: 

Volcanic Landforms
• Transparency F31

Student Edition on Audio CD

Use Visuals: Figure 14
Comparing and Contrasting 
Volcanoes
Focus  Point out that the interior of each 
type of volcano is shown.

Teach  Ask: Which type of volcano consists 
entirely of layers of cooled lava flows? 
(Shield) Layers of cooled lava flows and 
layers of ash? (Composite) Only of layers of 
ash? (Cinder cone)

Apply  Have students infer the relative sizes 
of these three types of volcanoes. (Largest to 
smallest: shield, composite, cinder cone) 
learning modality: visual
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Ash layer

Lava layer
Crater

Central
vent

Composite Volcano 
Quiet eruptions alternate with 
explosive eruptions, forming
layers of lava and ash.

Mount Mayon, Philippines

Landforms From Lava and Ash
Volcanic eruptions create landforms made of lava, ash, and
other materials. These landforms include shield volcanoes,
cinder cone volcanoes, composite volcanoes, and lava plateaus.
Look at Figure 14 to see these features. Another landform results
from the collapse of a volcanic mountain.

Shield Volcanoes  At some places on Earth’s surface, thin
layers of lava pour out of a vent and harden on top of previous
layers. Such lava flows gradually build a wide, gently sloping
mountain called a shield volcano. Shield volcanoes rising from
a hot spot on the ocean floor created the Hawaiian Islands.

Cinder Cone Volcanoes  If a volcano’s lava has high viscos-
ity, it may produce ash, cinders, and bombs. These materials
build up around the vent in a steep, cone-shaped hill or small
mountain called a cinder cone. For example, Paricutín in
Mexico erupted in 1943 in a farmer’s cornfield. The volcano
built up a cinder cone about 400 meters high.

FIGURE 14

Volcanic Mountains
Volcanic activity is responsible for 
building up much of Earth’s 
surface. Lava from volcanoes cools 
and hardens into three types of 
mountains. It can also form lava 
plateaus. Classifying What type 
of volcano is formed from thin, 
low-silica lava?
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Making Models of Composite 
Volcanoes

Materials  fine sand, coarse sand, small 
pebbles, plaster of Paris or wheat paste

Time  30 minutes on each of three 
separate days

Focus  Remind students that composite 
volcanoes consist of layers of pyroclastic 
material and lava flows.

Teach  Have small groups of students design 
models that show how composite volcanoes 
build up through time. Then allow groups to 
build the models with materials you provide 
or materials of their own choice. (Beginning 
with a small hill made of plaster of Paris or 
wheat paste as a “core,” students could add a 
layer of mixed fine sand, coarse sand, and 
pebbles to represent ash, cinders, and bombs, 
then pour plaster of Paris or wheat paste over it 
to represent lava and let it harden, and repeat 
these layers alternately to build up a composite 
cone.)

Apply  Have students create a scale for the 
model composite volcano. learning 
modality: kinesthetic

Volcanoes
Show the Video Field Trip to let students 
experience volcanoes and help them 
understand the dangers of volcanoes. 
Discussion question: Why do you think a 
dormant volcano could still be dangerous? 
(A volcano can have a life span of over a million 
years. Unpredictable, it can lie dormant for 
hundreds of years, explode, sleep for another 
few hundred years, and then erupt again.)  

Differentiated Instruction
L1 L3Special Needs

Classifying Volcanoes  Have students 
title three pieces of poster board Shield 
Volcanoes, Composite Volcanoes, and Cinder 
Cones and then collect photographs of 
volcanoes and mount them. Have students 
include the volcano’s name, a short caption, 
and labels with each photo and then 
assemble the boards into a tripartite display. 
learning modality: visual

Gifted and Talented
Creating Displays  Have students make 
a poster-board display about lava plateaus,  
including the following: the Columbia 
Plateau, the Deccan Traps, the Siberian 
Traps, and the Karroo Lavas. (Columbia 
Plateau, U.S.A., 220,000 km2; Deccan Traps, 
India, 500,000 km2; Siberian Traps, Siberia, 
2,500,000 km2; and the Karroo Lavas, South 
Africa, 2,000,000 km2) learning modality: 
visual

Monitor Progress
Drawing Have each student draw a cross-
sectional view of the three volcano types, 
label each with its name, and add a 
brief explanation of how it formed. 
Students can place their drawings in 
their portfolios.

Answers
Figure 14   Shield volcano
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Cinder Cone Volcano 
Ash, cinders, and bombs 
erupt explosively to form 
a cone-shaped hill.

Shield Volcano 
Quiet eruptions gradually build 
up a gently sloping mountain.

Lava Plateau 
A lava plateau is made 
up of many layers of thin, 
runny lava that erupt from 
long cracks in the ground. 

Sunset Crater, Arizona

Island of Hawaii 

Satellite image

Composite Volcanoes  Sometimes, lava flows alternate
with explosive eruptions of ash, cinder, and bombs. The result
is a composite volcano. Composite volcanoes are tall, cone-
shaped mountains in which layers of lava alternate with layers
of ash. Examples of composite volcanoes include Mount Fuji
in Japan and Mount St. Helens in Washington State.

Lava Plateaus Instead of forming mountains, some erup-
tions of lava form high, level areas called lava plateaus. First,
lava flows out of several long cracks in an area. The thin, runny
lava travels far before cooling and solidifying. Again and again,
floods of lava flow on top of earlier floods. After millions of
years, these layers of lava can form high plateaus. One example
is the Columbia Plateau, which covers parts of the states of
Washington, Oregon, and Idaho.

Video Preview
Video Field Trip
Video Assessment  

Volcanoes



Background

Address Misconceptions
Crater or Caldera
Focus  Students might think that the terms 
crater and caldera are used interchangeably 
to refer to the same structure.

Teach  Ask: What is a crater? (A bowl-
shaped area around a volcano’s vent) If 
students cannot recall this information, refer 
them to Figure 14. What happens to change 
a crater into a caldera? (The vent and 
magma chamber empty during an eruption, 
and the top of the volcano collapses.)

Apply  Ask: What does a caldera look like? 
(It looks like a large depression at the top of a 
volcano. Many are filled with water to form 
lakes, such as Crater Lake.) learning 
modality: logical/mathematical

Observing Succession

Materials  photographs of Mount St. 
Helens soon after the 1980 eruption and at 
intervals through the years afterward

Time  30 minutes

Focus  Remind students that the eruption of 
this volcano killed all vegetation over a wide 
area.

Teach  Have students examine the photo 
series to find evidence of plant regrowth—
first of small, scattered “settler” plants, then 
of wider areas of larger plants and saplings. 
Ask: Where do you think the new plants 
came from? (Accept all reasonable answers. 
Examples: Seeds blew in from other, 
undamaged areas. Seeds were carried in by 
animals.)

Apply  Ask: How will the ash from the 
eruption contribute to plant growth? 
(The ash will form fertile soil.)

Teaching Resources
• Transparencies F32, F33

L1

L1

FIGURE 15
How a Caldera Forms
Today, Crater Lake (right) fills an 
almost circular caldera. A caldera 
forms when a volcano’s magma 
chamber empties and the roof of 
the chamber collapses.

Calderas The huge hole left by the collapse of a volca-
nic mountain is called a caldera (kal DAIR uh). The hole
is filled with the pieces of the volcano that have fallen
inward, as well as some lava and ash. 

How does a caldera form? Enormous eruptions may
empty the main vent and the magma chamber beneath a
volcano. The mountain becomes a hollow shell. With
nothing to support it, the top of the mountain collapses
inward, forming a caldera.

In Figure 15 you can see steps in the formation of Cra-
ter Lake, a caldera in Oregon. Crater Lake formed about
7,700 years ago when a huge explosive eruption partly
emptied the magma chamber of a volcano called Mount
Mazama. When the volcano exploded, the top of the
mountain was blasted into the atmosphere. The caldera
that formed eventually filled with water from rain and
snow. Wizard Island in Crater Lake is a small cinder cone
that formed during a later eruption inside the caldera.

Soils From Lava and Ash  Why would anyone live
near an active volcano? People often settle close to volca-
noes to take advantage of the fertile volcanic soil. The
lava, ash, and cinders that erupt from a volcano are ini-
tially barren. Over time, however, the hard surface of the
lava breaks down to form soil. When volcanic ash breaks
down, it releases potassium, phosphorus, and other sub-
stances that plants need. As soil develops, plants are able
to grow. Some volcanic soils are among the richest soils
in the world. Saying that soil is rich means that it’s fertile,
or able to support plant growth.

How are volcanic soils important?

1

2

3

     The top of a composite volcano 
explodes. Lava flows partially empty 
the magma chamber.

     The roof of the magma chamber 
collapses, forming a caldera.

     Later, a small cinder cone 
forms in the caldera, which 
partly fills with water.

Crater Lake
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Differentiated Instruction

L1 L3

Landforms From 
Magma

Teach Key Concepts
Classifying Magmatic Landforms
Focus  Remind students about photos they 
have seen of lava cooling to form rock at 
Earth’s surface. Point out that magma also 
can cool and form rock beneath Earth’s 
surface.

Teach  Ask: Why might magma turn to 
rock before reaching the surface? (It might 
get trapped beneath rock layers, or it might 
cool below its melting temperature before it can 
reach the surface.) How are landforms from 
magma classified? (They are classified 
according to their size and shape.)

Apply  Have students preview Figures 16 
and 17. Then ask: Which features are 
shaped like the top of a table? (Dikes and 
sills) Which feature used to be a volcano’s 
pipe? (Volcanic neck) Which feature is very 
large and has an irregular shape? 
(Batholith) learning modality: visual

For: Links on volcanic 
effects
Visit: www.SciLinks.org
Web Code: scn-1034

Download a worksheet to guide students’ review of 
Internet resources on volcanic effects.

Help Students Read
Sequencing  The formation of volcanic 
landforms involves a sequence. Have 
students describe the formation of Crater 
Lake or volcanic soil as a sequence of events. 
The sequence may resemble the following:  
1) Eruption empties main vent and magma 
chamber. 2) Top of mountain is blasted away. 
3) Caldera fills with rainwater. 

Less Proficient Readers
Labeling a Diagram  Make a cross-
sectional sketch into Earth’s crust that 
includes dikes, sills, batholiths, volcanic 
necks, and dome mountains. Provide each  
student with a copy of this sketch. Ask 
students to label each feature with a term 
from the textbook. learning modality: 
visual

Gifted and Talented
Illustrating Laccoliths  Have students do 
research to learn about one additional 
landform from magma—a laccolith then—
and draw a cross section illustrating its 
features. (Laccoliths are igneous intrusions 
that have a mushroom shape.) learning 
modality: visual

Monitor Progress
Oral Presentation Call on individual 
students to name one of the landforms and 
explain how it forms.

Answers
Figure 16  A dike cuts across rock layers. A 
sill is parallel to them.

Volcanic soils are very fertile. 
They are rich in potassium,

phosphorus, and other materials that plants 
need.
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Volcanic neck

Dike
Sill

Landforms From Magma
Sometimes magma forces its way through cracks in the upper
crust, but fails to reach the surface. There the magma cools and
hardens into rock. Over time, the forces that wear away Earth’s
surface—such as flowing water, ice, or wind—may strip away
the layers above the hardened magma and finally expose it.
Features formed by magma include volcanic necks, dikes,
and sills, as well as batholiths and dome mountains.

Volcanic Necks  A volcanic neck looks like a giant tooth
stuck in the ground. A volcanic neck forms when magma hard-
ens in a volcano’s pipe. The softer rock around the pipe wears
away, exposing the hard rock of the volcanic neck. Ship Rock in
New Mexico, shown in Figure 16, is a volcanic neck formed
from a volcano that erupted about 30 million years ago.

Dikes and Sills Magma that forces itself across rock layers
hardens into a dike. Sometimes, a dike can be seen slanting
through bedrock along a highway cut.

When magma squeezes between horizontal layers of rock, it
forms a sill. One famous example of a sill is the Palisades in
New York State and New Jersey. The Palisades form a series of
long, dark cliffs. These cliffs stretch for about 30 kilometers
along the west bank of the Hudson River.

For: Links on volcanic effects
Visit: www.SciLinks.org
Web Code: scn-1034

FIGURE 16
Volcanic Necks, Dikes, and Sills
Magma that hardens beneath the 
surface may form volcanic necks, 
dikes, and sills. A dike extends 
outward from Ship Rock, a 
volcanic neck in New Mexico.
Comparing and Contrasting What
is the difference between a dike 
and a sill?

http://www.scilinks.org/fromoutside.asp?sciLINKSNumber=scn-1034
http://www.scilinks.org/fromoutside.asp?sciLINKSNumber=scn-1034


Background

Geothermal Activity

Teach Key Concepts
Hot Springs and Geysers
Focus  Ask students whether they or anyone 
they know has ever visited a hot spring.

Teach  Ask: How could water beneath 
Earth’s surface be heated? (In volcanic 
regions, shallow magma bodies or cooling hot 
rock can provide the heat to warm groundwater. 
Groundwater that flows deep in Earth also is 
heated.) Where might this warm water reach 
Earth’s surface? (Hot springs, geysers) How 
are these two things different? (Hot springs 
occur at points where hot water rises to the 
surface and flows out. Geysers occur when 
steam and hot water are rapidly forced upward 
through a fracture in rock.)

Apply  Ask: How can heated groundwater 
be useful to people? (Steam can be used to 
produce electricity; people could use it to heat 
homes or as a source of hot water.) learning 
modality: logical/mathematical

Integrating Technology
Invite students to consider the problems 
and benefits involved in tapping steam and 
hot underground water.  Ask: Why are the 
steam and water sometimes difficult to 
access? (They may be far underground, so 
deep wells must be drilled.) What dangers are 
involved? (Steam could rupture pipes and 
injure workers.) What are the advantages of 
geothermal energy? (It is clean, with no 
dangerous wastes or fumes; it is a renewable 
energy source.) What are some 
disadvantages? (Accessible hot groundwater 
does not occur everywhere.) learning 
modality: logical/mathematical

L2
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FIGURE 17
Batholiths
Several large batholiths form 
the core of mountain ranges in 
western North America. Half 
Dome in Yosemite National Park, 
California is part of the Sierra 
Nevada batholith.
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Batholiths

Batholiths Large rock masses called batholiths form the core
of many mountain ranges. A batholith (BATH uh lith) is a mass
of rock formed when a large body of magma cools inside the
crust. The map in Figure 17 shows just how big batholiths really
are. The photograph shows how a batholith looks when the lay-
ers of rock above it have worn away.

Dome Mountains Other, smaller bodies of hardened magma
can create dome mountains. A dome mountain forms when
uplift pushes a batholith or smaller body of hardened magma
toward the surface. The hardened magma forces the layers of
rock to bend upward into a dome shape. Eventually, the rock
above the dome mountain wears away, leaving it exposed. This
process formed the Black Hills in South Dakota.

Geothermal Activity
The word geothermal comes from the Greek geo meaning
“Earth” and therme meaning “heat.” In geothermal activity,
magma a few kilometers beneath Earth’s surface heats under-
ground water. A variety of geothermal features occur in volca-
nic areas.  Hot springs and geysers are types of geothermal
activity that are often found in areas of present or past
volcanic activity.

Hot Springs A hot spring forms when groundwater is heated
by a nearby body of magma or by hot rock deep underground.
The hot water rises to the surface and collects in a natural pool.
(Groundwater is water that has seeped into the spaces among
rocks deep beneath Earth’s surface.) Water from hot springs
may contain dissolved gases and other substances from deep
within Earth.



Monitor Progress
Answers

Steam is used to turn a 
turbine, which turns a

generator to produce electricity.

Assess

Reviewing Key Concepts
1.  a. Shield, cinder cones, composite  
b. Shield: broad with low slope, low viscosity 
lava flows, consists of lava flows; cinder: 
small volcano with steep sides, pyroclastic 
eruptions, consists of ash and cinders; 
composite: steep sides, lava flows and ash 
falls and flows, consists of layers of both ash 
and lava flows
2.  a. Volcanic necks, dikes, sills, batholiths, 
dome mountains  b. Batholiths are large 
rock masses that form the core of many 
mountain ranges. Dome mountains form 
when uplift forces hardened magma to bend 
rock upward. Then the rock above the 
hardened magma wears away, leaving it 
exposed.
3.  a. Hot springs and geysers   b. Pressure 
builds up in a narrow crack until water and 
steam erupt from it.

Reteach
As a class, list the types of volcanoes and how 
they form.

Performance Assessment
Skills Check Ask students to create sketches 
that illustrate how a cinder cone volcano 
forms. Sketches should include at least three 
stages of growth.

Teaching Resources
• Section Summary: Volcanic Landforms
• Review and Reinforce: Volcanic Landforms
• Enrich: Volcanic Landforms

Writing Mode  Explanation

Scoring Rubric 
4  includes steps clearly and logically 
explained with strong, detailed description 
of the type of mountain and eruption
3  includes all criteria, but not as detailed
2  includes two criteria
1  includes some details, but steps are 
missing or inaccurate

Keep Students on Track  Each 
student group should have planned its 
documentary and decided on materials 
to use. Ask students to finalize their 
presentations by finishing visual aids 
or refining their scripts. Provide tape 
recorders, transparency film, or video 
cameras as desired.

L2
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4

Geysers Sometimes, rising hot water and steam become
trapped underground in a narrow crack. Pressure builds until the
mixture suddenly sprays above the surface as a geyser. A geyser
(GY zur) is a fountain of water and steam that erupts from the
ground. Figure 18 shows one of Earth’s most famous geysers.

Geothermal Energy In some volcanic areas, water heated
by magma can provide an energy source called geothermal
energy. The people of Reykjavik, Iceland, pipe this hot water into
homes for warmth. Geothermal energy can also be used as a
source of electricity. Steam from underground is piped into tur-
bines. Inside a turbine, the steam spins a wheel in the same way
that blowing on a pinwheel makes the pinwheel turn. The mov-
ing wheel in the turbine turns a generator that changes the
energy of motion into electrical energy. Geothermal energy pro-
vides some electrical power in California and New Zealand.

How can geothermal energy be used to 
generate electricity?

Target Reading Skill Outlining Use the infor-
mation in your outline about volcanic landforms to 
help you answer the questions below.

Reviewing Key Concepts
1. a. Identifying What are the three main types of 

volcanoes?
b. Comparing and Contrasting Compare the 

three types of volcanic mountains in terms of 
shape, type of eruption, and the materials that 
make up the volcano.

2. a. Listing What features form as a result of 
magma hardening beneath Earth’s surface?

b. Explaining What are two ways in which 
mountains can form as a result of magma 
hardening beneath Earth’s surface?

c. Predicting  After millions of years, what 
landform forms from hardened magma in the 
pipe of an extinct volcano?

FIGURE 18
A Geyser Erupts
Old Faithful, a geyser in Yellowstone National 
Park, erupts about every 33 to 93 minutes. 
That’s how long it takes for the pressure to 
build up again after each eruption.

Explaining a Process Write an explanation 
of the process that formed Crater Lake. In 
your answer, include the type of volcanic 
mountain and eruption involved, as well as 
the steps in the process. (Hint: Look at the 
diagram in Figure 15 before you write.)

3. a. Listing What are some features found in 
areas of geothermal activity?

b. Relating Cause and Effect  What causes a 
geyser to erupt?
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Gelatin Volcanoes

Prepare for Inquiry
Key Concept
Magma inside a volcano generally flows 
vertically to form dikes.

Skills Objectives
Students will be able to
• develop a hypothesis about how magma 

flows inside a volcano
• make a model volcano to test their 

hypothesis
• observe how “magma” flows inside their 

model

Prep Time  45 minutes
Class Time  40 minutes

 

Safety
Ensure that students wear lab 
aprons to protect their clothing 

from food coloring. Caution them to be 
careful using the knives. Review the safety 
guidelines in Appendix A.

Teaching Resources
• Lab Worksheet: Gelatin Volcanoes

Advance Planning
Gelatin molds: At least five hours before 
students will do this lab, make a gelatin mold 
for each student group. You can use bowls 
ranging from 2 1/2 cups to 2 quarts in 
capacity. For a 2 1/2 cup bowl, mix one 7-oz 
envelope of unflavored gelatin with 1/2 cup 
of room-temperature water. Add 1 1/2 cups 
of boiling water, and stir until the gelatin is 
completely dissolved. Add 1/3 cup of cold 
water. Refrigerate the mold for 3–5 hours or 
until set. Also make a test mold in a smaller 
container. After 3 hours, check the firmness 
of the test mold by removing it from its 
container. If it is not completely set, 
refrigerate the large molds for at least 
another 2 hours.
Pizza pan: Use an aluminum pizza pan with 
holes punched in it with a nail at 2.5-cm 
intervals. Drive the nail downward through 
the tray so that the upper surface stays 
smooth and the gelatin mold will not snag 
on the holes’ edges.
Syringe: Use plastic bird-feeding syringes, 
which will pass through the holes in the 
pizza pan and pierce the gelatin by at 
least 1 cm.

Layered volcano (Design an Experiment): 
Fill a bowl only halfway with gelatin 
solution, and set aside the rest at room 
temperature. Add the second layer to the 
bowl after the first layer has been 
refrigerated for 2 hours.

L2

Gelatin Volcanoes

Problem
How does magma move inside a volcano?

Skills Focus
developing hypotheses, making models, 
observing

Materials
• plastic cup
• tray or shallow pan
• aluminum pizza pan with holes punched 

at 2.5-cm intervals
• plastic knife
• unflavored gelatin mold in bowl
• red food coloring and water
• plastic syringe, 10 cc
• rubber gloves
• unlined paper
• 3 small cardboard oatmeal boxes

Procedure  
1. Before magma erupts as lava, how does it 

travel up from underground magma cham-
bers? Record your hypothesis.

2. Remove the gelatin from the refrigerator. 
Loosen the gelatin from its container by 
briefly placing the container of gelatin in a 
larger bowl of hot water.

3. Place the pizza pan over the gelatin so the 
mold is near the center of the pizza pan. 
While holding the pizza pan against the top 
of the mold, carefully turn the mold and the 
pizza pan upside down.

4. Carefully lift the bowl off the gelatin mold to 
create a gelatin volcano.

5. Place the pizza pan with the gelatin mold on 
top of the oatmeal boxes as shown in the 
photograph.

6. Fill the syringe with “magma” (the red water). 
Remove air bubbles from the syringe by hold-
ing it upright and squirting out a small 
amount of water.

7. Insert the tip of the syringe through a hole in 
the pizza pan near the center of the gelatin 
volcano. Inject the magma into the gelatin 
very slowly. Observe what happens to the 
magma.

8. Repeat steps 6 and 7 as many times as possi-
ble. Observe the movement of the magma 
each time. Note any differences in the direc-
tion the magma takes when the syringe is 
inserted into different parts of the gelatin 
volcano. Record your observations.



Guide Inquiry
Invitation
Ask: What are dikes and sills made of? 
(Hardened magma) What is the major 
difference between a dike and a sill? 
(Dikes cut across rock layers; sills are parallel 
to them.)

Troubleshooting the Experiment 
• Demonstrate the mold-removal process 

described in steps 2–5.
• Have students wear rubber or vinyl gloves 

in steps 6–8 to keep the food coloring from 
staining their hands.

• In Step 6, have students lightly tap the 
syringe before they squirt water out.

• Before students begin injecting colored 
water in Step 7, make sure that they have 
put a tray under the pizza pan to catch any 
water that drains out of the mold.

• If colored water dribbles down the syringe 
in steps 7 and 8, students can wrap a folded 
paper towel around the syringe.

• In Step 10, make sure that students cut the 
volcano in half from top to bottom, not 
across its diameter.

Expected Outcome
With a slow, steady injection rate, the colored 
water will create thin, vertical dikes inside the 
gelatin.

Analyze and Conclude 
1. The magma spread vertically from the 
point of injection into a fan-shaped dike that 
gradually grew until it broke the surface. The 
magma moved this way because it was 
injected under pressure.
2. Answers should be based on what students 
have already learned about how magma 
flows through a volcano and how dikes are 
formed in a vertical or near-vertical plane.
3. When injected near the center, magma 
flowed radially outward in any direction. 
When injected near the edge, magma flowed 
to the closest surface point, following the 
path of least resistance.
4. The colored water flowed vertically in the 
direction of least resistance, much like a flow 
of magma in an actual volcano.
5. Provide art materials. Encourage students 
to prepare clear, logical descriptions.

Extend Inquiry
More to Explore  Horizontal sills will form 
along the contact between the layers. 
Students might also be able to model dome 
mountains or batholiths.

1.
2.
3.
4.

Position and Shape
of Magma Bodies Other Observations

Data Table
Initial Location
of MagmaTest

9. Look down on your gelatin volcano from 
above. Make a sketch of the positions and 
shapes of the magma bodies. Label your 
drawing “Top View.”

10. Carefully use a knife to cut your volcano in 
half. Separate the pieces and examine the 
cut surfaces for traces of the magma bodies.

11. Sketch the positions and shapes of the 
magma bodies on one of the cut faces. Label 
your drawing “Cross Section.”

Analyze and Conclude
1. Observing Describe how the magma moved 

through your model. Did the magma move 
straight up through the center of your model 
volcano or did it branch off in places? Explain 
why you think the magma moved in this way.

2. Developing Hypotheses What knowledge or 
experience did you use to develop your 
hypothesis? How did the actual movement 
compare with your hypothesis?

3. Inferring How would you explain any differ-
ences in the direction the magma flowed 
when the syringe was inserted in different 
parts of the gelatin volcano?

4. Making Models How does what you 
observed in your model compare to the way 
magma moves through real volcanoes? How 
could you change your model to be more like 
a real volcano?

5. Communicating Prepare your model as a dis-
play to teach other students about volca-
noes. Make a list of the volcanic features in 
your model. For each feature, write a 
description of how the feature would form 
in a real volcano.

More to Explore
Plan to repeat the investigation using a mold 
made of two layers of gelatin. Before injecting 
the magma, predict what effect the layering will 
have on the movement of magma. Record your 
observations to determine if your hypothesis was 
correct. What volcanic feature is produced by 
this version of the model? Can you think of other 
volcanic features that you could model using gel-
atin layers? Obtain your teacher’s permission 
before carrying out your investigation.

An eruption of 
Mount Kilauea, Hawaii


