For Creative Minds

The For Creative Minds educational section may be photocopied or printed from our website by the
owner of this book for educational, non-commercial uses. Cross-curricular teaching activities, interactive
quizzes, and more are available online. Go to www.ArbordalePublishing.com and click on the book’s
cover to explore all the links.

What and Where Are Volcanoes?

A volcano is a vent in the Earth’s surface where magma, gases, and ash erupt. It also
refers to the landform constructed by erupted material. Erupting lava builds new land
but volcanic explosions can destroy the area around them.

Volcanoes are active (erupting or expected to erupt in the near
future), dormant (like sleeping), or extinct (not expected to
erupt again).

To understand volcanoes, we have to understand a little bit
about the Earth. The Earth is made up of four layers. It might
help to imagine the Earth as a kiwi fruit.

The outer layer is the Earth’s crust (represented by the kiwi’s
skin). It is very thin compared to everything else. If you could dig
very deep, you could dig through the crust. But nobody can dig that
deep—not even oil drillers or miners.

The next layer is the Earth’s mantle (represented by the kiwi’s green
flesh). It is a dense, hot layer of semi-solid rock.

The Earth’s two inner layers (called the core) are mostly iron and
nickel. The inner core (represented by the white center of the
fruit) is solid. The outer core (represented by the black seeds) is in
between liquid and solid—more like an oatmeal mush (molten).

—The crust is only 5 to 25 miles (8 to 40 km) thick.
—The mantle is about 1800 miles (2900 km) thick.
—=The inner core is 770 miles (1250 km) thick.
—The outer core is 1400 miles (2200 km) thick.
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The Earth’s crust and the top part of the mantle are broken into puzzle-like pieces called
tectonic plates. These plates gllde past, pull away from, or move toward each other.
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As the cooler and denser ocean plate sinks into the warmer mantle of the continental
plate above, temperatures are hot enough to drive water out of the plate.

The water causes part of the mantle to melt—making magma. Since magma is less
dense than the rock around it, it moves up—just as a balloon floats up into the air.

As it moves up, it melts the solid rock in the Earth’s crust along the way.

The magma pools as a magma chamber. Gases
in the magma can cause it to erupt, sometimes
explosively!

The red lines show where the plates meet.

What do you notice about the location of most
volcanoes (shown in circles) and the location « 2
the plates?

There are some areas that are not along plate
boundaries where magma erupts at the Earth’ -
surface. These places are called hotspots. As
the plate moves over the hotspot, a chain of v
Hawaiian Islands.

Volcanoes also form where two plates pull ap:
mountain ranges and are called rift volcanoes.

Once magma reaches the Earth’s surface, it’s called lava.
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Natural Disasters and Habitat Changes

Living things rely on the living and non-living things in their habitat to meet their
basic needs. Changes in their habitat can affect how their needs are met. Volcanoes,
hurricanes, earthquakes, tsunamis, floods, tornadoes, and wildfires are just some of
the natural disasters that can change a habitat in a very short time.

Scientists can sometimes warn humans that a natural disaster is coming, but wild
animals have to rely on their own senses. Some living things may survive, but not all.
How does life return to an area that has been destroyed?

Mount St. Helens in Washington State erupted on May 18, 1980, destroying habitat.
Based on past volcanic eruptions, scientists knew that the area around the volcano
would eventually recover. They spent years observing and documenting how the area
recovered. This information helps us to understand how life returns to any area that
has been totally changed or destroyed.

Which came first? Can you put the events in order of how they happened to
unscramble the word?

Once there were enough plants for food and shelter, animals
moved in. Eventually meat-eating animals (predators) came back
to eat the plant-eating animals (prey).

The volcano erupted. The force of the explosion blew down trees.
Rock and ash covered the land, making it hard for plants to grow.

Plants provide food and shelter for animals, but they need water and

nutrients to grow. As gopher dug, he softened the ground and mixed
the buried soil from his tunnels with the ash, making it easier for plants
to grow. Animals visited looking for food to eat. As these animals walked
around, they helped break up the ash to uncover the soil.

A few living things survived the blast. Some young trees and

bushes survived buried under snow. Some animals survived in
underground burrows—as long as they had food to eat. Some rodents
and insects survived in rotten logs. Hibernating frogs, toads, and
salamanders survived under the lake’s ice.
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Imagine the weight or pressure of a million rocks sitting on top of you! The deeper
into the Earth, the more rocks there are so the more pressure there is. Pressure
deep in the magma makes gases (like water vapor and carbon dioxide)

dissolve. As the magma rises and pressure decreases, the gasses make
bubbles—like those in a can of soda.

What happens when you shake a can or bottle of soda and then open it? Do this ‘.« - ,.r
outside and point the soda away from you or other people when you open it.

When the soda is being made, carbon dioxide (a type of gas) is added with
the soda flavor. This gas is what makes the bubbles in the soda you drink.
As the can sits, the gas tries to escape from the soda and a small amount
usually rises to the top of the can. That’s what makes the
small popping sound when you open a can. Shaking the can
_adds energy. That energy separates the gas from the soda
% water—making tiny bubbles in the liquid. The bubbles increase the
i pressure inside the can and will explode out of the high-pressure
environment into the lower pressure atmosphere as soon as you
open the can.

Bubbles of water vapor and other gases in the magma react almost
the same way as the soda bubbles. As the gas bubbles push

the magma towards the surface, they can expand up to thousands of times their
original volume—the eruption!

How can a solid melt into a liquid? Heat. The amount of heat needed and the
length of time depends on the solid to be melted.

Place some ice cubes in a microwave-safe bowl. Heat the bowl! of ice for
15 seconds. Open the door and look for evidence of melting. If you

do not see evidence of melting, heat it for another 15 seconds.

Repeat until you see evidence of melting, then stop. Record

the time required to show some melting. Now, follow the same
procedure with 2 oz. (1/4 cup) of chocolate chips. Did both
substances have equal melting times?

Water boils at 212°F (100°C). The temperature needed to melt
rock depends on the type of rock but ranges from 1300°F to
2400°F (700°C to 1300°C). Do you think that your microwave
could heat a rock until it melts? Why or why not?
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Go to the book’s homepage at www.ArbordalePublishing.com for more free activities including time-elapsed sequencing
using actual photos of the Mount St. Helen’s recovery, changing environments, information on how scientists monitor
volcanoes, how volcanoes behave, and different types of volcanoes.



