
How Igneous Rocks Form

How are igneous rocks formed?
The rocks you know are solids. However, deep 

below Earth’s surface, rock is very hot. It is melted 
into a liquid. Hot, melted rock below Earth’s 
surface is magma (MAG•muh). In some places, 
magma reaches the surface, as you see in the 
diagram. Magma that reaches the surface is 
lava (LA•vuh).

Above or even below the surface, the melted 
rock can cool off. When it cools off, it hardens into 
a solid, igneous (IG•nee•us) rock. Igneous rock is 
rock formed when hot, melted rock cools 
and hardens.

Lesson 2
Igneous Rocks

magma

lava

Some igneous rocks 
such as granite are 
formed when magma 
cools below Earth’s 
surface.

Some igneous rocks such 
as rhyolite are formed 
when lava cools above 
Earth’s surface.
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Underground Rocks
Magma can rise up from deep underground. 

It can cool off underground before it gets to the 
surface. The magma may take many years to cool 
off underground. It forms igneous rocks that have 
large pieces of minerals inside. Example:

• granite

Rocks Above Ground
Above Earth’s surface, lava cools off quickly, 

in hours or even minutes. The minerals inside the 
rock are small. They may be so small that you 
cannot see each of them. Example:

• rhyolite (RIGH•uh•light)

 Quick Check

Write the name of a rock next to each description. 
Use each rock twice.

rhyolite     granite

 11. forms underground 
 

 12. forms above ground 
 

 13. has small minerals inside 
 

 14. has large minerals inside 
 

How can you tell from the diagram that 
magma must be hot?

Watch how igneous 
rocks form @ www.macmillanmh.com

Reading Diagrams
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What are some properties of 
igneous rocks?

There are many different igneous rocks. 
They may have different minerals inside. 
The minerals are large pieces if the rock was 
formed underground. The minerals are small 
if the rock was formed above ground.

Granite

Pumice

Obsidian

Granite
• formed underground
• is made of several different minerals
•  has large minerals that make it feel 

rough (coarse)
•  comes in many colors because of 

different colors of minerals inside

Pumice (PUM•is)
• formed above ground
•  has tiny holes inside from 

trapped gases
• very lightweight
• feels scratchy, crumbly

Obsidian (uhb•SID•ee•uhn)
• formed above ground
• feels very smooth like glass
• has a glassy shine (luster)
• dark in color, often black
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Uses of Igneous Rocks
Igneous rocks are useful in many ways because of 

their properties. 

•  Granite is hard and long lasting. It is used to 
make roads, sidewalks, buildings, and bridges.

•  Pumice is scratchy and rough. It is used in 
cleansers to scrub off dirt.

 Quick Check

Write the name of each rock once next to each description.
pumice     obsidian     granite

 15. hard, used to make buildings 
 

 16. scratchy, used in cleansers 
 

 17. like shiny, smooth glass 
 

The Great Wall of China was made from blocks of granite. 
It was built over 2,000 years ago.
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How are sedimentary 
rocks formed?

Some rocks are formed from sediments 
(SED•uh•mentz). Sediments are tiny broken bits 
of rocks, plants, bones, shells, and other animal 
materials. Rocks formed when sediments are 
pressed togther into layers are sedimentary rocks.

Lesson 3
Sedimentary Rocks

You can see the layers of sedimentary rocks along the 
Grand Canyon. The colors of these layers come from 
different kinds of sediments.
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How Layers Form
Layers of sedimentary rocks form in 

three steps.

•  Moving things (wind, rivers, and streams) 
pick up and carry sediment.

•  The moving things drop off sediment and 
layers form.

•  Layers build up, one on top of another. 
Layers above press down on the layers 
below. The sediment in the lower layers 
are cemented together. They become 
sedimentary rock.

In the sediment that forms in a 
sedimentary rock, there are often pieces 
of living things, such as leaves and bones. 
The remains of living things from long ago 
are fossils. 

Layers of Sediments

Younger layers are found 
above older layers.

Reading Diagrams

 Quick Check

Complete the diagram. With just a few words 
in each step, summarize how layers form.

This fossil was found in 
sedimentary rock that 
was once underwater.

Next Drop off; layers form.

Last 19. 
 

First 18. 
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What are some properties of 
sedimentary rocks?

There are many different sedimentary 
rocks. They are made from different kinds  
and sizes of sediments. Some are softer than 
others. Some have layers. Some do not show 
layers. Many kinds contain fossils.

Limestone
• formed at bottoms of oceans
•  formed from remains of once-living 

things, such as bones and shells
• usually white, chalky
• often has fossils

Sandstone
•  formed from bits of sand cemented 

together
•  sand is made up of the mineral 

quartz
•  may show ripples if it was 

formed underwater

Limestone often contains 
fossils, such as this 
ancient fi sh.

This sample of sandstone is reddish 
from rust. The rust is cementing the 
sand together. You can see thin layers 
inside the rock.
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Conglomerate (kuhn•GLOM•uhr•it)
•  formed from rounded pebbles and 

stones, which may once have been 
carried by streams or rivers

•  has several sizes and kinds of sediment 
• looks chunky and feels rough

Uses of Sedimentary Rocks
Sedimentary rocks have useful 

properties.

•  Limestone is soft. It is used to make 
chalk.

•  Shale can be molded. It is used for 
bricks and pottery.

•  Soft coal was formed from the remains 
of ancient plants. The energy stored in 
soft coal is from ancient plants.

Sedimentary rocks help us piece 
together Earth’s past. Fossils in these 
rocks show what life was like in the past. 

 Quick Check

 20. How could you identify a piece of sandstone?

  
 

 21. How could you identify a piece of conglomerate?

  
 

Soft coal contains stored 
energy from plants that 
lived long ago.

Conglomerate shows 
chunks of other rocks. 
No layers are visible.
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How are metamorphic 
rocks formed?

Below Earth’s surface are many layers of 
rocks. Layers near the top press down on 
deeper layers. This pressing squeezes deeper 
layers together. Also, the deeper layers are 
heated by the hot magma that is nearby.

Deep inside Earth, rocks that are squeezed 
and heated can change into other rocks 
called metamorphic (met•uh•MAWR•fik) rocks. 
Metamorphic rocks can be formed from any 
kind of rocks.

Lesson 4
Metamorphic Rocks

Metamorphic rocks form where 
they are being pressed by rocks 
above and are near heat from 
magma nearby.

Reading Diagrams

magma

pressing 
down

How Metamorphic Rocks Are Formed

metamorphic rock
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Rocks Make-Overs
One metamorphic rock you may know is slate. 

Slate is a hard rock used to make chalkboards 
and roofs. It is formed from a soft sedimentary 
rock, shale. When shale is squeezed and heated 
deep inside Earth it becomes slate. Slate, in turn, 
can change into another metamorphic rock, 
schist (SHIST).

 Quick Check

Fill in the boxes to show how metamorphic rocks are formed

granite (igneous rock)

limestone (sedimentary rock)

slate (metamorphic rock)

gneiss (NIGHS)

marble

BEFORE AFTER
Original Rock Metamorphic Rock
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schist (SHIST)

Deeper rocks are squeezed 
by rocks above.

Summary

Any rock can be changed into 23. 
 

Deeper rocks are 22. 
 

 



What are the properties of some 
metamorphic rocks?

Metamorphic rocks have many different 
properties because they come from many 
other kinds of rocks. They may be squeezed 
and heated differently and end up with 
different properties.

Gneiss
• forms from granite (igneous rock)
• has layers (or bands) across the rock
•  has minerals that are large enough 

to be seen
• feels rough

Quartzite (KWARZ•ight)
•  forms from sandstone (sedimentary rock)
• does not have layers (or bands)
• has small minerals inside
• feels smoother than gneiss

sandstone 
(sedimentary rock)

quartzite

BEFORE AFTER

gneiss

BEFORE AFTER

granite 
(igneous rock)

This piece of gneiss 
shows bands, or 
layers, of light and 
dark minerals.

Quartzite comes in 
many colors but most 
often looks glassy.
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Marble
•  forms from limestone (sedimentary rock)
• does not have layers (or bands)
•  can have small minerals and feel smooth
•  can have larger minerals and feel rough

Slate
• forms from shale (sedimentary rock)
• has layers
• has small minerals and feels smooth

Quick Check

Circle the letter of the correct answer.

 24. Quarzite

  a. feels very rough b. has layers c. feels smoother than gneiss

 25. Marble

  a. always is green b. may feel rough c. has layers

 26. Gneiss

  a. has layers b. feels smooth c. has small minerals

shale 
(sedimentary rock)

slate

BEFORE AFTER

limestone 
(sedimentary rock)

marble

BEFORE AFTER Marble comes in 
many colors, but 
is often white.

Slate has thin, 
fl at layers.
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What are some uses of 
metamorphic rock?

Metamorphic rocks are useful 
because of their properties. They 
are used for buildings, sidewalks, 
statues, and jewelry. Here are some 
examples:

•  Marble is used for buildings and 
statues because it does not split 
when it is carved.

•  Slate is used for roofs  because 
it is waterproof. It is used for 
walkways because it is hard and 
smooth.

•  Quartzite is used for making glass 
and pottery. It is also used for tile 
floors and stone walls.

A hard form of coal is a 
metamorphic rock. It is formed 
from soft coal, which is a 
sedimentary rock. Hard coal comes 
from deeper inside Earth than soft 
coal. It burns cleaner and longer 
than soft coal.

 Quick Check

Match the rock and its use.

 27. 
 

 slate a. burned for energy

 28. 
 

 marble b. used to make statues

 29. 
 

 quartzite c. used to make glass

 30. 
 

 hard coal d. used to make roofs

A This roof is built with shingles. 
The shingles are small fl at 
pieces of slate.
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