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Slowly, the tectonic plates are moving. Somewhere deep beneath your feet, the rocks are
squeezing. Someday they might suddenly break and slip, sending waves of energy through the
Earth, shaking the ground, and knocking over buildings.Be prepared!Scientists and engineers
work together to figure out which areas are at risk of earthquakes. They design buildings that will
not fall down, and design special warning systems. If you understand how earthquakes work,
you can be prepared, too!Real science, written at a level that kids can understand.The text is
supplemented with illustrations and photographs, a self-quiz to test your new knowledge, hands-
on activities, and a glossary.Judith Hubbard is a geology professor with a PhD from Harvard
University and a BS from Caltech - and also three young children, who are always exploring the
world as natural scientists.
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Glossary16. About the author1. Earthquake!Imagine.You are in bed, reading about Egyptian
pyramids. Suddenly your bed jiggles. Was that a mummy? No - it was an earthquake!You jump
out of bed and run to the living room. “Did you feel that?” you shout. Your parents look excited
and a little bit nervous. Your mom turns on the TV. The news reporter says that a small
earthquake happened not too far from your town!Nothing fell over or was damaged, but when
you try to go back to bed you are too excited to sleep. You lie very still in case there is another
earthquake. You wouldn’t want to miss it!Imagine.You are sitting at the breakfast table, eating
your cereal. Suddenly, the milk sloshes out of your bowl. Some plates slide off the shelf and
crash on the tile. Your chair scrapes across the floor. You crawl under the table, holding onto the
legs. The shaking continues for about thirty seconds.When the shaking stops, you don’t feel
good. You get up to go outside, but you have to be careful about the broken glass. Some of the
pictures in other rooms have fallen to the floor. The lights don’t work and the refrigerator is off;
the electricity has gone out. When you turn on the tap, the water that comes out is brown: a pipe
has broken.Because of the earthquake, there is no school, and your parents don’t go to work.
You have to clean up your house, and the city has to clean up broken tree branches and fallen
signs. A woman comes to make sure that the walls and roof of your house are strong and safe. It
takes weeks before everything goes back to normal, and you worry that another earthquake
might happen again.Imagine.On the news, you see that there was a big earthquake in another
country. There are pictures of buildings and bridges that fell down. Lots of people were hurt, and
some were even killed. Boats were washed into a city in a big wave. People on TV look worried
and sad. At school, there is a fundraiser. Some students are collecting money to send to the
people who lost their homes. You decide to give them some of your birthday money, and your
parents give you extra money to donate.What are earthquakes, and why do they happen?
Earthquakes can be big or small, near or far. Most are so small that no one can feel them, but
some are strong enough to knock down bookshelves or even damage buildings. Some
earthquakes create other problems, like big waves in the ocean or landslides. Earthquakes
happen all over the world, and even under water. Have you ever felt an earthquake? Have you



ever seen people talk about one on the news?The word earthquake tells you what it is about.
Quake means shake - so in an earthquake, the ground shakes. Earthquakes can be exciting and
scary at the same time. The more you know about them, the more ready you will be if you are
ever in an earthquake.Most earthquakes happen in places that have had earthquakes in the
past. Earthquake scientists can study signs in the Earth to know what places are likely to have
earthquakes, and how big they might be. But no one can tell you exactly when, where, or how
big an earthquake will be. Each earthquake is a surprise.Even though earthquakes are
surprises, we can still prepare for them. Geologists (scientists who study the Earth) can tell
people where the most dangerous places are, so that no one builds there. Engineers (people
who design materials) can build strong buildings that will not fall down. And everyone (even you!)
can make sure that they know what to do to be ready for an earthquake.After you read this book,
talk to your mom and dad about earthquakes. Find out if earthquakes have occurred near your
city in the past. Ask your parents to help you make a family emergency kit. At the end of this
book, in Activity 2, you will find a list of things that your kit should include. Make an earthquake
plan, so that if an earthquake happens when you are at school or the library, you know what to
do. Practice your plan. You will probably never have to use it, but it is good to be prepared.2. The
Earth is movingHave you ever heard of the Earth’s tectonic plates? The outer part of the Earth
(called the crust) is broken up into pieces that move slowly over time – about as fast as your
fingernails grow. These pieces are called tectonic plates. Most earthquakes near the edges of
these plates.There are different kinds of plate edges – places where the plates push together,
pull apart, or move side by side. But the way that earthquakes happen is usually the same. Even
though the plates move, they are stuck together along the edges. Friction clamps them
together.Friction is a force that makes it hard for two surfaces to slide against each other. You
can feel how this works for yourself. Put the palms of your hands together. Push your hands
towards each other as hard as you can. Now try to slide one hand past the other. It’s not easy, is
it? There is friction between your hands that is holding them together.As the plates try to move
past each other, they start to bend. They bend a little, over a very large distance, so you cannot
see it. As the years go by, the plates move and bend more and more. But plates can’t keep on
bending forever – they are made of hard rock. Eventually, they bend too much. This might take
hundreds or even thousands of years. When this happens, they break – SNAP – and the two
plates slide against each other. This makes an earthquake.When the earthquake happens, each
plate goes back to its original shape. But now there is a break between the plates. The break is
called a fault.Usually earthquakes happen on faults that already exist. But sometimes
earthquakes break new faults. If you look at a map of faults between two plates, you will find that
there are a lot of them, and they have a complicated pattern. Sometimes one earthquake will
happen on one fault, and the next earthquake will happen on another fault nearby. This makes it
hard for scientists to say exactly when or where the next earthquake will happen.If you build your
house on a fault and there is an earthquake, you will have a big problem! One side of your house
will go one way, and the other side will go the other way. Oops! In some places where there are a



lot of faults, this has happened.Most people don’t build on faults, but earthquakes can still be
dangerous for them, because they make the ground shake. How does shaking get from the fault
to other places?Earthquake slip starts at one point, and then spreads out across the fault. The
place where the slip starts is called the hypocenter (hie-poe-center).When people make maps
about earthquakes, they can’t show where the hypocenter is, because it is underground.
Instead, they show where the epicenter (eh-pih-center) is. You can find the epicenter by drawing
a line from the hypocenter straight up to the surface of the Earth.When the fault slip, a lot of
stored elastic energy gets turned into shaking energy. This energy starts at the place where the
slip happens.The energy doesn’t stay at the hypocenter, or on the fault. Have you ever thrown a
rock into a lake? First, there’s a splash where the rock hits the water, and then you will see
ripples move out in circles. Energy from an earthquake is the same. It moves through the Earth
as waves. But instead of spreading out in a circle, it spreads out in a sphere – that’s a shape like
a ball – because it doesn’t just go sideways, it also spreads up and down. This energy shakes
the rock. When the wave reaches the surface, the ground moves. This is what makes the ground
shake in an earthquake.3. Rocks are elasticHave you ever held a rock in your hand and
squeezed it? Did it change shape? Probably not. Rocks are very strong.But if you squeeze a
rubber ball, you might notice that you can make it get a little smaller in one direction. And if you
squeeze a sponge, you can change its shape a lot.When you let go of the rubber ball and the
sponge, what happens? Do they stay in their squeezed shape? No. They go back to their
original shape.This is elastic behavior. The change in shape is not permanent – it only happens
when you are squeezing the material. An elastic material can change shape when you push or
pull it – but when you stop pushing or pulling, it goes back to the shape it started with. A rubber
band is elastic: you can stretch it to make it much longer than usual. When you let go, it shrinks
back to its original shape. Some clothes are elastic. When you pull a shirt over your head, it
stretches to let your head through. Once the shirt has gone over your head, it shrinks back.How
does elastic behavior work?Every material that you squeeze is made of tiny particles called
atoms. Atoms are the building blocks of all materials in the universe. You cannot see them, but
they are all around you. You are made of atoms – trillions and trillions of them! Atoms are so
small that in one grain of sand there are more than one billion billion atoms.In a solid material,
each atom is connected to the atoms around it. These connections are called bonds. Bonds are
like tiny imaginary springs.If you hold a spring in your hand and squeeze it, you will find that it
pushes back on your fingers. If you pull it, it pulls back on you. A spring wants to be one
particular length – and when you try to change that length, the spring tries to go back by pulling
or pushing.Bonds are the same way. They want to be a particular length (a very small one!). You
can pull or push on the bonds and change their length a little, but the bonds will pull or push on
the material around them and try to go back to the length they were before.When you squish a
rubber ball, you are changing the lengths of the bonds between the atoms inside the ball. When
you let go, the bonds go back to their original lengths, and the ball goes back to its original
shape. The same thing happens with a sponge.But what about a rock? A rock doesn’t feel



squishy, like a ball! The bonds inside a rock cannot change as much as the ones inside a rubber
ball or a sponge. But they can still change a little. You can’t see it, but when you squeeze a rock,
it does change shape. When you let go, it goes back to its original shape. Rocks are elastic, just
like rubber balls and sponges.
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