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For Frances and Charles—
Earth shakers!




lt's”n Eaﬁhquakc!

A woman and her children watched as the
water in their swimming pool suddenly
spouted five feet in the air. A man watched
cars in a parking lot hop around as if they were
toys. A woman went to sleep with her bed
against one wall in her bedroom. The bed was
against another wall when she woke up.

A parking lot and building arc destroyed by an carthquake.



A boy and his dad were in their car. It
suddenly started to bounce, as if there were
big bumps in the road. The road itself bent and
twisted. The broken concrete slabs dipped and
rolled like the waves of an ocean.

These people were experiencing earthquakes.
An earthquake is a sudden shaking of the
earth’s surface. The tremors can be so mild
that they barely make leaves on a tree flutter.
They can be so violent that they cause cracks
in the earth hundreds of miles long.

Damage from the

1994 Los Angeles
carthquake

tremors
A. major earthquakes
B. small earthquakes
C. lines on the surface
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Rescuers look for people after an earthquake in San Francisco.

Major earthquakes can cause great
destruction. The most serious problems
happen when buildings collapse. People inside
can be trapped.

After an earthquake is over, the danger and
damage may still go on. The water in damaged
pipes below the street may burst out like a
fountain. Whole sections of a city may be
flooded. The roads and streets themselves may
crack open. When that happens emergency
crews cannot reach people who need help.

When gas pipelines under the street break,
the leaking gas can start fires. If water pipes are
broken, firefighters may be unable to get water
to put out the flames.
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| Cities are not the only places damaged by

| earthquakes. In hilly areas, loose rock and soil
tumble down hillsides when the ground shakes.
The landslide becomes a mudslide if the
ground has been soaked by rain.

In areas with lots of snow, the shaking ground

causes snow and ice to roll down hillsides. Like
a landslide or mudslide, an avalanche crushes
everything it reaches.

After an carthquake, a landslide ]

caused more damage to this house.




Sometimes a small earthquake can cause
more damage than a large one. It depends on
where the earthquake happens. This makes
comparing the size of earthquakes difficult.

The Richter scale is the system most people
use to compare earthquakes. This scale tells
how much the ground shakes at any point 60
miles away from the epicenter of the
earthquake. The epicenter is the point in the
ground where the earthquake starts.

The Richter scale goes from 1 to 9. The
number 1 means an earthquake too small for
people to feel. The number 9 is the strongest
earthquake. Each step on the Richter scale is
for an earthquake ten times stronger than the
last step. So an earthquake measuring 7 is ten
times stronger than one registering 6. It usually
takes an earthquake registering between 5 and
6 to damage homes. Major earthquakes are any
that measure over 7. An earthquake that
measures as high as 8 on the Richter scale is
rare. There has never been an earthquake
recorded as high as 9.

Scientists measure the movements of the
ground with an instrument called a
seismograph. How much the ground moves is
shown on a computer or on paper as jagged
lines that go up and down. A strong earthquake
will be recorded with big jagged lines.




About 500,000 or more earthquakes happen
every year around the world. Most of these
earthquakes are very small. About 5,000 of the
earthquakes are big enough for people to feel.
About 1,000 of them are strong enough to
cause some damage.

Anchorage, Alaska, after the 1964 carthquake

M Eart hshaking Fact v
The longest earthquake on record lasted four
minutes. The earthquake shook Alaska in
March of 1964. It was also the strongest
earthquake ever recorded. It measured
between 8 and 9 on the Richter scale.
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How Ethqukcs appcn

In ancient times, many people made up
muyths, or stories, to explain why the earth
shakes. Native Americans living in California
told the tale of six turtles who supported the
world on their backs. The Great Spirit told the
turtles not to move. When the turtles argued,
they tried to move away from each other. The
earth shook when they moved.

Rock drawing of a turtle
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People in California and all over the world
now know that earthquakes are caused by
movements within the earth. These powerful
movements come from deep within the earth.
They travel upward to the earth’s surface where
people can feel them. To understand how these
movements shake the earth’s surface, think of
the earth as having several layers instead of

being a solid ball.
Earth’s tectonic plates
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The outer layer, or crust, is hard and rocky.
It is like a shell that is about 70 miles thick.
Unlike a shell, though, the crust is not smooth.
It is in pieces that fit together like a jigsaw
¢ | puzzle. These pieces are called tectonic plates.

v

Every ocean and continent lies on a tectonic

plate that is part of the earth’s crust.
The earth’s crust rests on another layer. It is

. called the mantle, which is a mass of partly

. melted rock. The melted rock is called magma.
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It is soft, gooey, and
very hot. As the
magma moves, the
tectonic plates
move, too.

The plates on the
mantle move very,
very slowly. The
plate that holds
North America and
the plate that holds
Europe, for example,
are moving apart at
the rate of four
inches per year. This
is too slow for
people to see or feel.
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crust

mantle

outer core

inner core

The layers of the carth

Beneath the mantle lies the outer core. At
the very center is the inner core, a ball of solid
rock. The inner and outer cores are very hot.
Scientists think that temperatures in the inner
core may reach 9,000 degrees Fahrenheit. The
heat from the core acts like a furnace to keep
the magma soft and constantly moving.

The plates move easily unless two plates meet
and try to push past or under each other. The
edges of the plates can stick together when
they meet. The magma underneath the plates
keeps moving. This forces the plates together
even harder. .

The plates can stay stuck for hundreds or
even thousands of years. Then suddenly, the
plates jolt past each other. This movement of
the earth’s crust causes an earthquake.
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After the first sudden movement, the plates
may move a little more. These later movements
cause more shaking and are called
aftershocks. Aftershocks can occur hours,
days, weeks, or even months after the first big
earthquake. Usually, the later the aftershocks
come, the smaller they are.

The point under the ground where the plates
shift is called the focus. The focus can be more
than 400 miles below the earth’s surface. This
is where the earthquake begins and where its
force is the most powerful.

The vibrations that start at the focus move
upward at a rate of up to ten miles per second.
The spot above the focus on the earth’s surface
is the epicenter. The most destruction happens
at the epicenter during an earthquake.

movement of the

upper plate

movement of the
~ lower plate

Where an earthquake happens
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After an earthquake in Mexico City

There are places on Earth that are much more
likely than others to have major earthquakes. [
These places sit above the point where the |
edges of tectonic plates meet. Skyscrapers,
homes, highways, and even sports arenas have
all been built in such places. Sometimes they are I
built to withstand an earthquake. Sometimes
they are not.

WMW»MEarthsha king Fact i
[ In 1985 a powerful earthquake knocked 1
|

down buildings in Mexico City. The epicenter
‘ was more than 200 miles away!
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