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* What are the big ideas of Earth
science?

® What are the branches of Earth
science?

® How do Earth scientists use
models?

-
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® Earth science e system
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e destructive force e geologist i
e oceanographer

* meteorologist ® astronomer
e environmental scientist

Identifying Main Ideas As you
read the Big Ideas of Earth Science
section, write the main idea in a
graphic organizer like the one
below. Then write three
supporting details that further
explain the main idea.

Main Idea

The big ideas of
Earth science are ...

I [,
De]tail Detail Detail

FIGURE 5

Observing the 5un .
Dr. Strachan collects data using

an instrument on this sat_ellite,
the Solar and Heliospheric
Observatory, or SOHO.

Earth Science

What Do Earth Scientists Study?

1. Preview Figure 7, which shows several different careers in
Earth science.

2. Based on the figure, make a list of the different branches of
Earth science.

Think It Over

Preditting What do you think a scientist in each career would

study? Write your prediction beside each branch of Earth science

on your list.

Leonard Strachan is an astronomer, but he doesn’t study the
night sky. “I'm a daytime astronomer,” he says. “I study the
sun.” And the instruments he uses are not on a mountaintop.
They are on a satellite in space between Earth and the sun.
“The sun,” Dr. Strachan says, “doesn’t just shine as a steady yel-
low ball. It’s always changing. Every so often the sun shoots out
a huge cloud of gas particles into space. Within days the parti-
cles crash into Earth’s upper atmosphere. They cause auroras:
shimmering, glowing light shows in the sky. The particles
interfere with radio waves. Pagers and cellular phones can stop
working. Even our electrical power can be affected.”

Dr. Strachan studies the sun to help scientists learn to pre-
dict this “space weather.” He also collects data that can prove or
disprove scientists’ theories about the sun.
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The Structure of the Earth
Earth into four parts, or spheres: t
atmosphere, and biosphere. Earth’s outermo ]
atmosphere (AT muh sfeer), the mixture of gases that surrounds
the planet. Earth’s oceans, lakes, rivers, and ice form the? hydro-
sphere (HY druh sfeer). Earth’s solid rocky outer layer 1s Falled
the lithosphere (LITH uh sfeer). All living things—whether in the
air, in the oceans, or on and beneath the land surface—make up
the biosphere (BY uh sfeer).

These four spheres aren’t separate. They make up the Earth
system. A system is a group of parts that work together as a
whole. A change in one part of the Earth system affects all the
other parts. Matter and energy constantly move from one part
of the Earth system to another. Matter is what makes up every-
thing in the universe. Energy is the ability to do work or cause
change. For example, in the water cycle, water moves from the
oceans, to the atmosphere, to the land, and back to the oceans.

FIGURE 6
Earth as a System

The atmosphere, hydrosphere,
lithosphere, and biosphere

together make up the Earth Biosphere |
system. Changes in any part of the Growing plants change the surface | !
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Lithosphere

Volcanoes in the lithosphere
release particles and gases
that change the atmosphere.
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The sun provides energy for the water cycle and many other
processes on Earth’s surface. The sun’s energy is transferred to
Earth as radiation, a form of energy that can move through
space. The energy for other processes comes from the heat of
Earth’s interior. For example, deep inside Earth, some rock
melts, forming the material that erupts from volcanoes.

Earth’s History As you will learn later in this book, scientists
have evidence that Earth is 4.6 billion years old! During this long
span of time, Earth has not stayed the same. Instead, constructive
and destructive forces have changed EFarth’s surface throughout
its history. Constructive forces shape Earth’s surface by build-
ing up mountains and landmasses. Destructive forces slowly
wear away mountains and every other feature on Earth’s surface.

Earth in the Solar System You have probably looked at the
full moon and noticed the round craters in its surface. The craters
formed when large objects from space struck the moon. Scientists
have found similar craters on Earth. These craters are a reminder
that Earth is not alone in space. It is part of the solar system.

The solar system is made up of the sun and the planets—
with their moons—that move around the sun. The solar sys-
tem also contains objects of different sizes, from dust-sized
particles to large chunks of rock and ice. These objects are also
in motion around the sun. Understanding the other planets
and objects in the solar system helps scientists understand

Earth and its history.

!5 Reading How do constructive forces shape Earth?
Checkpoint

Earth’s vast oceans affect the
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Energy for Earth
You can observe how the sun
provides energy for processes
on Earth’s surface.

1. Pour 100 mL of tap water
into a clear plastic jar and
tighten the lid.

2. Place the jar in the sun for
10 minutes.

3. Move the jar to a shaded
location and wait several
minutes.

4. Observe the sides of the jar.
What do you see?

Predicting If you left the jar

open in the sun for a full day,

what would happen to the
water in the jar?

55 temperature of the atmosphere;
flowing rivers shape the surface

Hydrosphere E
of the lithosphere. I

Atmosphere

Storms in the atmosphere
bring rains that change ;
the surface of the lithosphere. |




FIGURE 7
Careers INn

Earth Science

If you worked as an Earth
scientist, you might release @
weather balloon into the
atmosphere. You might pilot a
submersible deep beneath the
ocean or chip samples of rock
from a mountain.

Geologists A

The work of geologists
often takes them
outdoors—in this case, to
a rocky mountainside.
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Oceanographers A
These oceanographers have donned

scuba gear to observe the interactions
of living things on the ocean floor.

The Branches of Earth Science
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Environmental
Scientists »

These environmental
scientists are testing
water samples to
find evidence of i
environmental change =
or pollution.

Meteorology Meteorology is the study of Earth’s atmos-
phere. Meteorologists do much more than just forecast
tomorrow’s weather. Meteorologists are scientists who gather
information about conditions in the atmosphere from around
the world. Scientists in related fields study the forces that

change Earth’s climate.

Astronomy Astronomy is the study of the universe beyond
Earth. Some astronomers focus on the solar system. Other
astronomers observe stars and galaxies in an effort to under-

stand the universe and its history.

Environmental Science Some Earth scif:ntists, called
environmental scientists, study Earth’s environment and
resources. Environmental scientists work together to deter-
mine the effects of human activities on Earth’s land, air, water,
and living things. They try to solve problems, such as pollu-

tion, that result from the use of resources.

J Reading ) Whatis a meteorologist?
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<« Meteorologists
Meteorologists use data from
weather satellites to monitor
storms such as hurricanes.
Computers process and display
weather data.

Astronomers A
Astronomers use
telescopes to observe
distant objects in space.
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FIGURE 8

Modeling Earth’s Weather

This weather map is a model of changing
conditions in Earth’s atmosphere.

s in Earth Science

Making models helps people study and unge,
tand things that are complex or can’t
s ly. Models are very usefu] j

observed direct \
Earth science. You can’t fit the whole atmosphe;.

or lithosphere inside 2 1abf)rat0fY! Even if yo,
could, your experiment might need to last fo
millions of years. For these reasons, Earth sq.
entists often use models to represent complex
objects or processes. For example, meteorolc-
gists create models of how storms such as torng-
does and hurricanes form. In Figure 8 you can
see one type of model used in Earth science—:
weather map.

Earth scientists sometimes use models or
computer simulations to test a hypothesis. A
simulation is a model that imitates somethingin
the real world. Scientists compare the result
obtained from a simulation with known facts.
This helps them decide whether the simulation
supports the hypothesis. Because some informé-
tion may be missing from a model, the model
may not fully explain the process it represents.

Model

Reading ) .
,J Checkpoint What is a simulation?

@) Target Reading Skill identifying Main Ideas

Use your graphic organizer to help you answer
Question 1 below.

Reviewing Key Concepts

1. a. Reviewing What are the big ideas of Earth
science?
b. Explaining Why do scientists view Earth as
a system?
c. Relating Cause and Effect Give an example
of how one of the spheres of the Earth system
can affect at least one of the other spheres.

2. a. Listing List the five branches of Earth science

b. Summarizing What do geologists do?

¢. Classifying What type of Earth scientist
would probably study the effects of human
activities on coral reefs? Explain.
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3. a.

Explaining Why are models useful in Eart"
science?
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