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- The Earth and its history
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What kinds of rocks are found on the Earth?
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The Earth and its changing surface
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How is the surface of the Earth built up?
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For many years, scientists
have been searching for ways to de-
termine the age of the Earth. In try-
ing to find answers to their many
questions, scientists have made
several different suggestions about
how the Earth was formed and how
old it is.

Such suggestions are called
hypotheses. After studying a ques-
tion or problem, a person may state
a hypothesis. The person puts to-
gether all the facts that he knows
about a certain idea. Then he makes
a statement that will explain all the
facts. Having made a hypothesis, a
scientist then tries to test the hy-
pothesis to see if it is true. He may
carry out experiments or make cer-
tain observations to find out if the

statement he made is true or not
true.

Sometimes a scientist will
find that his hypothesis does not
explain all the facts. Then he must
revise the hypothesis to include
those facts or he must begin again
by stating a new hypothesis. Much
of the work of a scientist is con-
cerned with the proving or disprov-
ing of hypotheses.

HOW WAS THE EARTH

FORMED?

Throughout the years,many
people have been interested in
learning about the way that the
Earth was formed. Scientists tried
to find explanations which were
based on facts that they knew were
true. They then made their hypoth-
eses, which were statements of their
explanations.

Once in a while, a hypothesis
seemed to be an excellent one when
it first was stated. It explained all
the facts that were known. Later,
however, new facts often were dis-
covered. These facts could not al-
ways be explained by the hypoth-
esis. The new facts sometimes were
proof that the hypothesis could not
be correct.
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Throughout the
years,many people have
been interested in learn-
ing about the way that the
Earth was formed.
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As the “dust cloud”
forms into a more
compact mass, it
becomes hotter and
hotter. A nuclear reaction
then begins, creating a
star.
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In the study of science, you
need to remember that new discov-
eries continually are being made.
These new discoveries may change
some ideas which
now are thought to
be true. New dis-
coveries also may
help to prove that
some of these ideas
really are correct.

WHAT ARE
SOME HYPOTH-
ESES ABOUT
THE ORIGIN OF

THE EARTH?

One of the first hypotheses to
be developed about the origin of the
Earth was stated by Pierre Simon
Laplace, a French astronomer who
lived from 1749 to
1827.1t was
Laplace's hypoth-
esis that the Earth
developed from a
great rotating body
of hot gases in
space. According
to Laplace, these
gases cooled and the
Earth and other bod-
ies were formed.

This hypoth-
esis was believed for many years.
Then some new discoveries were
made which showed that Laplace's
hypothesis could not be correct.

About 1900, another hypoth-

esis was stated by two United States
scientists, Thomas Chamberlin and
Forest Moulton. They suggested
that the Earth developed out of ma-
terial from the Sun. This material
could have been removed by a star
which passed close enough to the
Sun to attract some of the material
away. The Earth and other bodies
were thought to have been formed
from this material.

Similar to the Chamberlin-
Moulton hypothesis is the idea that
a collision of the Sun with another
star caused material to break away
from the Sun.

Later information showed that
the material would have spread out
before cooling. If this happened,
then the hypothesis could not be
correct.

About 40 years ago, Carl von
Weizsiacker, a German astronomer,
developed a new hypothesis. This
hypothesis has been improved by
other scientists and is accepted to-
day. Some of its ideas are based on
parts of earlier hypotheses, includ-
ing Laplace's.

Weizsdcker's hypothesis was
stated after studies were made of
how stars may be formed from
clouds of dust and gas. As the
“dust cloud” forms into a more
compact mass, it becomes hotter
and hotter. A nuclear reaction then
begins, creating a star. Some other
parts of the cloud do not become
part of the reaction, but continue as
whirling dust and gases.
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The Earth developed out
of material from the Sun.
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When the whirling dust
and gases finally cool,
they may join into lumps
which become objects
such as the Earth.
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When the whirling dust and
gases finally cool, they may join
into lumps which become objects
such as the Earth. Such a process

could have taken place to form the
Earth.

HOW DID THE EAREH

CHANGE AS IT FORMED?

Some scientists believe that
the Earth may have been very hot
during the early part of its forma-
tion. If the Earth was hot, the gases

that made up most of the material
of the young Earth probably began
to cool very quickly. Scientists
think that the cooling gases
changed into a liquid to form a ball-
shaped mass.

The outer part of the liquid
mass cooled more quickly than the
inner part. Such a cooling caused a
crust to form on the surface of the
young Earth, while the part under
the crust remained as a liquid.

Over a long period of time,

heavier materials within the mass
settled toward the center. Some
scientists believe that there is a lig-
uid nickel-iron core at the center of
the Earth which may have been
formed in much the same way.

As the materials beneath the
crust became cooler, they may have
contracted to occupy less space.
This action may have caused parts
of the crust to begin cracking.
Wrinkles and folds were created.

The wrinkling and folding
which took place on the surface of
the young Earth was one of the
actions that helped to form moun-
tains.

Some of the rocks in the Earth
are radioactive.Radioactive rocks
give off heat energy. Heat from ra-
dioactive rocks keeps some of the
materials within the Earth in a liq-
uid state.

Many scientists believe that
the outer surface of the Earth
cooled more quickly than the inner
part. This could help to explain why
the outer surface of the Earth is
hard, while the inner core may be
liquid.

During the history of the
Earth, there seem to have been
periods when great areas of the
surface were rising and sinking.
During one of these periods, there
was a land connection between the
continents of Asia and North
America. There also is evidence
that much of North America has
been covered by water.
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As the materials beneath
the crust became cooler,
they may have contracted
to occupy less space. This
action may have caused
parts of the crust to begin
cracking. Wrinkles and
folds were created.
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has been covered with
shallow inland seas.
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Some regions that now are
under the sea once have been dry
land. Other areas that today are
dry land have been under water.
Much of North America has been
covered with shallow
inland seas.

During the periods
when areas were cov-
‘ ered with water,bits of
# > material fell to the bot-
toms of the shallow
seas. Layers of these
tiny particles were
built up very slowly.

The layers hard-
ened, through many
years, into layers of
rocks.

In tens of millions of
years,these areas again became
dry land. Wind and running water
uncovered many of these rocks.
It is known that deep layers of

[ 7.

land water
(53]

Much of North America

views of the Earth  HiBkX 3¢

rock have been formed in this
manner.

WHAT ARE SOME FACTS

ABOUT THE EARTH TODAY?

When you look at the surface
of the Earth, you cannot get a true
picture of the shape of the Earth.
When you look out over an ocean
or over a large field, you see a flat
Earth. When you look out over
hills and valleys, you see a rough,
uneven Earth.

Views of the Earth can give
you information about some of
the features of the Earth, but they
do not tell you very much about
the Earth as a whole. The Earth
may be flat in some places and
uneven in other places. However,
the Earth as a whole is shaped
somewhat like a round ball. Such
a shape is called a sphere. If you
could see the Earth from some
place in space, the Earth
would appear as shown in the
following picture.

Scientists have found
that the Earth does not have
the shape of a perfect sphere.
By using instruments, scien-
tists have discovered that the
Earth is slightly flattened at
the poles. The distance
through the center of the
Earth is about 40 kilometers
less from pole to pole than the
distance through the center of
the Earth from points on the
equator.
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If you could see the Earth
from some place in space,
the Earth would appear as
shown in the following
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Scientists have found that
the Earth does not have
the shape of a perfect

sphere.
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Although 40 kilometers may
seem like a great distance to you, it
is only a small amount when com-
pared to the size of the Earth. The
thickness of the Earth is about 12,
800 kilometers. So, in proportion,
the Earth is at least as round as an
ordinary basketball.

Scientists believe
that the Earth is made
of layers. The

outer layer is
called the
crust. The
thickness of
the crust
various from a
few kilometers
below the
ocean floor to
about 40 kilome-
ters beneath the
continental land mass.
Beneath the crust is the
mantle, which is a layer of
solid rock almost 3, 000 kilometers
in thickness. Beneath the mantle,
at the center of the Earth, is the
core, which is thought to be liquid
rock. From the outer edge of the
core to the center of the Earth is a
distance of slightly more than 3,200
kilometers.

You probably have never been
more than a few meters beneath the
surface of the Earth. If you have
gone into a cellar, you may have
noticed that the temperature was
lower than on the surface. How-
ever, if you had gone down more

than 20 meters below the surface
of the Earth, you would have no-
ticed a different effect. At depths
greater than 20 meters, tempera-
tures rise. In fact, at the bottom of
a deep oil well, the temperature
may be above the boiling point of
water.

It is known that the tempera-
ture increases as it is measured at
deeper and deeper places within the
Earth. Scientists cannot measure
temperatures at very great depths
because it is so difficult to drill into
the Earth. From the information
that they have been able to gather,
however, they know that tempera-
tures within the Earth are very high.
As scientists learn more about the
temperatures of the Earth, they will
be able to test hypotheses about the
origin of the Earth.

You probably are quite famil-
iar with many other facts about the
Earth, such as its rotation, its orbit
around the Sun, and its climates.
You will learn much more infor-

mation as you continue to study the
Earth.

WHAT CAN BE LEARNED

FROM A STUDY OF ROCKS?

Your age can be found by
looking at records which give the
date of your birth. Finding out the
age of the Earth is not that easy.
Scientists have tried to determine
the age of the Earth in many ways.
One of these ways is to study the
materials of the Earth.
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Scientists believe that the
Earth is made of layers.
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In some places, the crust of
the Earth contains layers of
rock.Studying the layers of rock
is one method that scientists have
used to estimate the age of the
Earth.

Scientists who study the
Earth and its history are called
geologists. Geologists think that
some kinds of rocks and some
layers of rocks are older than
other kinds and other layers. They
can estimate the age of rocks from
a study of the layers of rocks.

Rock formations often are
formed in layers under water.
Geologists sometimes can
determine the age of a rock
formation by looking at layers
within the rock. If different kinds
of layers were formed at different
seasons of a year, the geologists
can tell how many layers were
formed in a year. Then they can
tell how old the rock is.

In the Grand Canyon, geo-
logists have found layers of rock
that were formed many hundreds
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As time goes on, the amount of uranium in a rock is decreased, and
the amount of lead in the rock is increased.
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of millions of years ago.
Geologists try to learn how old
the Earth is by tracing back the
ages of very old rocks such as
these.

Another way of finding the
age of the Earth is by studying the
changes that are taking place to-
day. Changes still are going on in
certain kinds of rocks called ra-
dioactive rocks. Radioactive
rocks are rocks that give off
energy.

Radioactive rocks not only
give off energy, but they also
change at a steady rate. By study-
ing how much change has taken
place in a rock, scientists can
determine the age of the rock.

Some rocks contain a ma-
terial called uranium. Uranium is
a silvery-white metal which gives
off energy. As this energy is given
off, the uranium changes to lead.
The rate at which uranium
changes to lead is always the
same. As time goes on, the
amount of uranium in a rock is
decreased, and the amount of lead
in the rock is increased.

A long time is required for
uranium to change to lead. It takes
4 '/2billion years for one-half of
the uranium in a rock to change
to lead. In another 4 '/2 billion
years, half of the remaining
uranium changes to lead. Every
4 '/2 billion years, half of the
remaining uranium changes to
lead.
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In the Grand Canyon, ge-
ologists have found lay-
ers of rock that were
formed many hundreds
of millions of years ago.
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