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Preface

Focus on Earth Science is a practical study of
the earth—its features, its forces, and its place in
the universe. This program offers a relevant in-
troduction to the matter and processes of the
earth. Complex ideas are presented simply and
then developed logically. Scientific principles are
reinforced by activities and questions placed
within each chapter. The presentation is flexible
so that units and chapters may be studied in a
variety of sequences.

Focus on Earth Science begins with a discussion
of the scientific approach to problem solving. Dif-
ferent levels of scientific observation are pre-
sented. Thus, the student gains insight into and
appreciation for the way scientific knowledge is
gained. The idea that scientific theories are al-
ways subject to change based on the accumula-
tion of new evidence is stressed. For example,
the origin of the earth and evolution are treated
as a series of theories rather than as facts. Basic
principles of physics and chemistry are intro-
duced in early chapters. These chapters form the
basis for understanding the changes in energy
and matter that occur in the earth and universe.

The external and internal forces that shape the
earth are then discussed. To extend the student’s
understanding of the effects of these forces on
the earth’s surface, landforms are studied. Suc-
ceeding chapters discuss the earth’s history and
the environment, including the role of people in
causing and solving today’s problems of pollu-
tion, conservation, and energy. The last unit
introduces the earth as a member of the universe.

Throughout the program, reading level has
been carefully controlled. Photographs, illustra-
tions, charts, graphs, and tables enable students
to visualize ideas presented in the text and thus

increase their comprehension. New science
words are printed in boldface type and are often
spelled phonetically.

Focus pages are special pages that feature arti-
cles and photographs on current topics. They
give additional contemporary emphasis to Focus
on Earth Science. Focus on People & Careers
pages point to career opportunities in earth sci-
ence. Focus on Frontiers pages discuss recent
developments in earth science. Focus on Skills
pages are designed to emphasize reading in the
content area. These pages enable the teacher to
emphasize important skills such as using tables,
performing activities, and reading for meaning.

Questions throughout the text provide guides
for study, self-evaluation, and review. Margin
questions help students identify important con-
cepts as they read. Making Sure questions inter-
spersed throughout the chapters enable students
to apply newly-learned concepts immediately.

Chapter-end features of Focus on Earth Science
encourage student involvement and increase the
flexibility of the program. These features are
Points to Remember, Words to Use, Questions for
Review, More Ideas to Explore, and Readings to
Discover.

Focus on Earth Science presents material that is
basic for understanding earth science concepts
and principles. The material is also meaningful to
the everyday lives of the students. Thus, the text
involves the students in a relevant, purposeful
study of earth science. This program will en-
hance your teaching experience because of the
many teaching aids incorporated into the text.
Also, it will bring increased awareness and
understanding of the earth’s features, forces, pro-
cesses, and place in the universe.
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To the S

You share a unique environment—the earth—
with all other living things. Based on our current
knowledge, no other planet in our solar system
sustains life as we know it. What aspects of the
earth make life possible? What materials of the
earth do people use to alter and better their lives?
Where do we find the minerals and fuels that we
use to sustain life? What are some of the alterna-
tives to current energy resources? What are we
learning about space which can help us to better
understand the earth and its processes?

You are about to begin a course in earth sci-
ence which will help you answer some of these
questions. Earth science will help you under-
stand many aspects of your environment. You
may or may not ever take another earth science
course. However, what you learn in this course
will be valuable to you always. You are involved
in earth science—you live it every day! Most
people would like to make the earth a better
place in which to live. The type of knowledge
gained in earth science is used to help conserve
natural resources and solve environmental prob-
lems. An understanding of the earth’s processes
and the limitations of the earth’s materials will
help you make informed decisions on environ-
mental and space issues as an adult.

Scientists use certain methods in solving prob-
lems and developing new ideas. In this course
you will learn about the scientific method and
how to use it. You will discover that you can use
this method in your everyday life.

Focus on Earth Science contains interesting and
up-to-date information. It is designed to help you
learn. Each chapter begins with a photograph
and brief introduction to the theme of the chap-
ter. A Goal statement identifies the major objec-
tives of your study of the chapter. Throughout the

iv

tudent

chapter, margin questions printed in blue empha-
size the main ideas. Use these questions as self-
checks to evaluate your progress. Major terms
are highlighted in boldface type and are often
spelled phonetically. Review questions called
Making Sure have been placed at the end of many
sections throughout the chapters. These ques-
tions also provide a means of self-evaluation.

At the end of each chapter, a Points to Remem-
ber section provides a list of the major points and
ideas presented. A word list, Words to Use,
serves as a reminder of the important new terms.
Also at the end of each chapter are sets of ques-
tions and problems. A Questions for Review sec-
tion contains questions that are useful as a review
of the chapter’s concepts and includes questions
that require you to apply what you have learned
to new but related ideas. In addition, a set of
projects and thought-provoking problems is pre-
sented in the More Ideas to Explore section.

The Appendices include information on mea-
surement, laboratory safety, and special map
symbols. The Glossary contains definitions of
major terms in the text. The complete Index will
help you locate particular topics within the text
quickly.

Focus pages, located at the end of each chap-
ter, introduce you to People & Careers and Fron-
tiers of earth science. Focus on Skills pages offer
you tips on how to have a successful learning
experience in earth science and how to better use
certain features of your text such as tables.

This textbook has been written and organized
to help you be successful in your earth science
class. As you do your classwork and complete
your assignments you will gain the satisfaction of
understanding earth science and its use in every-
day life.
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Shilll's

Informal Reading Inventory
E. Understanding Vocabulary

A student’s textbook is his/her primary
learning tool. Therefore, an inventory is an
excellent way to introduce a new textbook. An
inventory introduces the general structure of the
book. It also points out the various features of the
textbook as well as highlights the different kinds of
study aids.

Use your textbook to answer the following
questions.

A. Parts of Your Book

1.

2,

Where would you find the number of
chapters contained in Unit 3?

Where would you look to find the page
numbers in your book that discuss the
topic of sunspots?

. Turnto “To the Student” on page iv. Read

this section and tell how it can help you in
the use of your book.

. What is the purpose of the Goal statement

found at the beginning of each chapter?

B. Graphic Aids

5.

6.

7

Turn to page 54 and look at Figure 3-12.
What is causing the eclipse of the sun?
Look at Table 4-1, page 67, and find the
symbol for iron.

Turn to page 320 and use the map to
determine in which physiographic region
you live.

C. Following Directions

8.

Turn to the activity on page 145. What is the
question that you are to answer?

In the activity on page 149, how do the
authors of your book help you to follow the
written directions accurately?

D. Understanding Symbols

10.

11.

Look at page 518. What symbol on a
weather map shows a cold front?

If you were to see the symbol “cm?,” what
would it mean?

12.

13.

14.

Turn to page 121 and determine two
differences between ‘“‘disintegration” and
“decomposition.”

On page 113 find two ways that the authors
use to call your attention to new words.
Read Section 7:9 on pages 134-135. Deter-
mine what the four new vocabulary terms
are describing.

F. Noting Main Ideas

15.

16.

Read Section 9:1, pages 163-165. What is
the position of the North Pole in regards to
the sun when it is summer in the Northern
Hemisphere?

Read Section 9:4, pages 171-172. To what
are changes in the weather related?

G. Noting Details

17.

18.

19.

20.

Using Section 9:7, page 176, tell what a
meteorologist does.

Read Section 9:4, pages 171-172. Where do
moist, warm air masses develop at the lower
latitudes?

Using the same section, what kind of
weather do we usually associate with a
front?

Read Section 9:1, pages 163-165. How long
must the weather conditions for a region be
observed and averaged in order to deter-
mine the climate of the region?

H. Critical and Interpretive Reading

21.

22,

23.

Read Section 9:2, pages 165-166. Why does
the temperature near large bodies of water
tend to be more even than over inland
areas?

In which climate zone must you live in order
to experience all four seasons?

In referring to Section 9:5, pages 173-174,
what kind of weather can you expect when

the barometer is falling?
v



TABLE OF CONTENTS

UNIT 1

Earth Science 2
1 Earth Science 4
1:1  Early Explanations......................... 5
1:2  Modern Explanations...................... 6
1:3  The Scienees: s ss s s sas s sos svsmans o 7
1:4.  Earth SCIENCE. ... suseuarvons vos sees ruvgons swe 9
1:5  What is Science?..........ocovviiiininnnnnn. 9
1:6  Measurements...........coovevininiiinnnnn. 11
1:7  The International System................. 12
1:8  Measuring in SI Units..................... 14
SKILLS: Reading for Meaning................. 18
2  Views of Earth 22
2:1 VIewpoints........cocoeviiininiininiiiininnn. 23
2:2 Models......coovvviiiiiiiii, 25
2:3  Latitude and Longitude................... 26
2:4  Map Projections.............ocoeeniiniinnn. 28
2:5  Scales and Legends................oooenee. 30
2:6  Topographic Maps.............ccceeuninnnn. 32
2:7  Contour Lines..........cccoovvviniiiinnnnn, 34
SKILLS: Understanding Maps................. 38
3 Earth-Moon System 42
3:1  Origin of the Solar System............... 43
3:2  Earth’s Motions...........cooovvvininnnnnnns 44
3:3  Earth Measurements....................... 45
3:4  Earth’s Layers...........cocoeviiiiniiinnnn, 48
3:5  Earth Time.: s oo s v sonsenes 48
3:6  Motions of the Moon...................... 49
3:7  Measurements of the Moon............. 53
3:8  EClIPSES. v vwe swss v cmms v siss s swses s v 53
3:9  Surface Features of the Moon.......... 55
3:10 Moon History..........oevveiiiiiiniinnnnn. 56
PEOPLE & CAREERS: Dr. Harold
Masursky: Astrogeologist................. 58

UNIT 2

% w% 4 % H I S 62
4 Matter 64
4:1 Ml s sonnons sumus sussine suwaes svasian s 65
4:2  Atomic Structure...........cocoeeveninnnnnn. 66
4:3  Forms of Matter...............ccoevenennn. 70
4:4  Chemical Properties........................ 71
4:5  Physical Properties..............ccooevneen. 73
4:6  Physical States of Matter................. 73
FRONTIERS: QUAatTKS:.:«susss sovsese sousos ouss 76
5 Earth’s Minerals 80
5:1  Definition of Mineral...................... 81
5:2  Mineral Properties................co.oenee. 83
5:3  Identifying Minerals........................ 88
SKILLS: Using Tables..............coceevnnnen 96
6 High Temperature

and Pressure

RocCKks 100
6:1  The Rock Cycle.........ccooevviniinnnnnn. 101
6:2  Origin of Igneous Rock................. 102
6:3  Igneous Rock Composition............. 103
6:4  Igneous Rock Classification............ 106
6:5  Origin and Composition of Metamor-

phic Rocks.......cccovvviiiiiiiiiii, 109
6:6  Classification of Metamorphic Rocks 113

SKILLS: Chapter Preview.....................

7

R
W N =

116

Weathering and
Sedimentary ROCKS 120

Weathering Changes...................... 121
CHMBLE 15 o vswsws sawimwss somsias smssags s 122
Rock Openings..........cccoeuvinvinninnnn. 124



7:4  Products of Weathering................. 125 11 The Restless

Ti5  SOIlicnsnen e wonniivs i swossms sssasm sasms 125

7:6  Sedimentary rocks............cooeiieinnnns 127 Waters 198

T (@) -1 5 (o TS 129 11:1 Surface CurrentsS........c.eveevuveuvnnnnnnns 199

7:8 NonClastics..... .. s sies senpans sesssse svvens 132 11:2 Deep Ocean CurrentsS.....ooveeeevvnnnnn. 201

7:9  Sedimentary Rock Features............ 134 11:3 Local CuIrents.........ocuveeueeneennennnes 202

FRONTIERS: Soil Conservation............ 136 11:4 Tides............. ONU—— 203
1125 WAVES.. e eene citis i s s saias s siis sien siioi 205
11:6  ShOre ZONES, . vswss sussass swovens povswvrvons 209
11:7 Shore Deposits........cocvvvveininiinnnes 212
FRONTIERS: Saving the Shoreline........ 214

140
8 Air 142 7 218
8:1  Composition of the Atmosphere...... 143
8:2  Structure of the Atmosphere.......... 146 12 Mass Movements
8:3  Atmospheric Pressure.................... 148 . .
84 Radiation. ... 150 and Wind Erosion 220
8:5 Heat Transfer.............cooevviiinnnn. 151 12:1 Erosion...........ccoocoviiviiniiiniinninnn. 221
8:6  Major Air Circulation.................... 153 12:2 Mass Movements..........ocoeveenennnnnn. 222
8:7  Wind Systems...........coceviniiniininnn. 155 12:3 Wind: EXOSiON . cous soe sws oo ssun swe swwwas s 225
SKILLS: Taking Notes in Outline Form.... 158  12:4 Wind Deposits..............c.ccoeevinnnns 229
. SKILLS: Performing Activities................. 234
9 Seasons, Climate, (8 Water Svsi
and Weather 162 0 affer ystems zgg
. : unoff.........oooiiiiii,
9:1  Seasons and Climate..................... 163 ;35 Development of River Systems....... 240
9:2  Factors Influencing Climate............ 165 . . ;
13:3  Erosion by Rivers...............o..oeene. 242
9:3 Factors of Weather....................... 167 : » .
94 Ch s Weath 171 13:4 River Deposits.........ccooviiiiininnnnnn. 245
- anges in Weather...................... 13:5 Features of Arid and Semiarid
9:5  Severe Weather.................ooevnne. 173 Reoi 47
9:6  Tropical Weather.......................... 175 CBIONS oovvoresrrve e
9:7  Forecasting and Maps 176 13:6 The Groundwater System............... 249
PEOPLE & CAREERS: Dr. Tetsuya 3; éolutlo; by Glr)ound\yater ............... ggg
Fujita: Wind Sleuth....................... izg o8 ~SBOUIKWHICT JIEPORIEyw: v suxs o
PEOPLE & CAREERS: Dr. Neil H. Berg:
Snow Hydrologist..............coevvunenen. 254
10 Oceanography 182 YErooe
10:1 The Water Cycle..........ccvvvvereeennn. 183 14 Glaciers, the Work
10:2 Composition of Ocean Water.......... 185 f 1
10:3  Ocean Life.......cocoveeeeeeeeiiiiiiiinnnnn. 186 o1 1Ce 258
10:4 Life Processes in the Ocean............ 187 14:1 Development of Glaciers................ 259
10:5 Mapping the Ocean Floor.............. 188  14:2 Erosion by Glaciers....................... 262
10:6 Topography of the Ocean Floor...... 189  14:3 Glacier Deposits.........occevvvenennnnen. 265
10:7 Deep Sea Deposits..........ccc.oevennnnnn. 192  14:4 Climate and Sea Level Changes...... 268
PEOPLE & CAREERS: Al Giddings: 14:5 Theories of Glacial Origin.............. 270
Underwater Photographer............... 194  FRONTIERS: Tidewater Glaciers........... 272



UNIT 5

276
15 Earthquakes 278
15:1 Internal Forces..........cocoeviiiiinnn. 279
15:2  ROCK Structures..........cocoeeeevvinnnnes 281
15:3 Earthquakes.............coooiiiiiiinn. 284
15:4  Seismographs..........cooeveeiiiiiiiinnnn. 288
15:5 Earthquake Waves...............ooounen. 289
15:6 Interior of the Earth..................... 292
PEOPLE & CAREERS: Alex R. Cunning-
ham: Emergency Services................ 294
16 Plate Tectonics
Theory 298
16:1 Continental Changes..................... 299
16:2 Ocean Basin Changes.................... 301
16:3 Development of Plate Tectonics
ThEOTY...ucvuiniiiiiiiieieiicees 302
16:4 Data from the Seafloor................. 305
16:5 Plate Tectonics Theory.................. 308
16:6 Convergent Boundaries.................. 309
16:7 Earth History and Plate Tectonics... 312
FRONTIERS: Exploring the Seafloor....... 314
17 Landforms 318
17:1 Landscapes.........covevvinenerinnnneninns 319
17:2  Mountains........c.ocvvvvinenennenenennnnen 321
17:3  Volcanic Mountains.............coeeuevens 323
17:4 Igneous Rock Structures in
MOUNLAINS. ...evnieiniiiieieieieeeanns 325
1725 Plains:: sseses sssi ss sass vas soss swosvws sormone 327
17:6  Plateaus........cocovveririiieniieinenninnnen. 329
17:7 Interpreting Topographic Maps....... 330
17:8 Stream Patterns..............ooeveennnn. 331
17:9 Identifying Landforms on Topographic
MapS ...vviniiiiiiierrecee 333
PEOPLE & CAREERS: Mapmaking
for the USGS......coooviviiiiiiinn. 340

viii

UNIT 6

344

18 Dating Geologic

Time 346
18:1 Measuring Earth’s Age.................. 347
18:2 Unconformiti€s.......cceevvvivniinneannens 349
18:3 Radioactive Clocks.......ccoovvviinnennnn 351
18:4 Sedimentation ClOCKS...........oovenens 354
18:5 Fossil ClOCKS.....evvvvirieeniiiiiiinnannnns 357
18:6 Changing Patterns of Life.............. 360
PEOPLE & CAREERS: Sam West: River

RANGeT......ovivnrunrneneeiusinneinieanns 364
19 Geologic Time 368
19:1 The Geologic Time Scale.............. 369
19:2 Precambrian Time..........cocoevenennnn 371
19:3 The Paleozoic Era...........cccovvennnn. 372
19:4 The Mesozoic Era..............ooeevnnn 376
19:5 The Cenozoic Era........c.coevvvinnnnn. 380
PEOPLE & CAREERS: Cynthia Ducel-

Bacon: Geologist.........coovevvineninnnn. 389
UNIT 7

388

20 Renewable
Natural Resources 390

20:1 Environment.........c.covvveevnineeiinneees 391
20:2 Population..........cccoeiiieiiiiiiiniinnen 392
20:3 Natural Resources........cccevvveinninns 392
20:4  Air Quality.........coovviiiiiiiiiinns 394
20:5 Land and Soil Resources............... 398
20:6 Water Resources.......covvvvvvevenneenne. 400
20:7 Water Pollution..........cooevvvvinnnnn. 403
20:8 Pollution Control........c..covvvenvennne. 405
FRONTIERS: Freeway Park................... 406



21 Nonrenewable
Resources 410
2131 OFES. i ciusuiiossninos sies saws san sws svin was 411
21:2 Metallic O1€S......cvvvviiinviiiniiannnnns 412
21:3 Nonmetallic Ores...........ccovvvvennnnn. 413
21:4 Types of Ore Deposits.................. 415
21:5 Pollution from Mineral Resources... 420
21:6 Recycling Natural Resources.......... 424
FRONTIERS: Land Reclamation............. 426
22 Energy Resources 430
22:1 Water and Wind Power................. 431
22:2 Solar Energy........ccocoeevviinininiinnnn. 432
22:3 Nuclear Energy.........c.ooovvivininnnnn. 434
22:4 Fossil Fuels........coovviviiiiiiinninnn... 435
22:5 Coal.ccuiiiiii 436
22:6 Petroleum and Natural Gas........... 439
22:7 Future Sources of Oil................... 441
22:8 Coal Gasification...............c.cevvenn. 442
22:9 Gasohol......coovvviiiiiiiiiiiiiiiiea, 443
22:10 Tidal and Geothermal Power......... 443
FRONTIERS: Harvesting the Wind....... 446

UNIT 8

450
23 The Universe,
Galaxies, and
Stars 452
23:1  AStIONOMY...c.vevirininiiinineninanannnn. 453
23:2 Motion in the Universe................. 455
23:3  TelesCopes.....c.cuvveuiuiininininnnnannnn. 456
23:4 Radio Astronomy..............c..ceeuen... 459
23:5 Radiant ENETEY.s s vess sons vons swws soms 460
23:6 Origin of the Universe.................. 462
23:7 Galaxies......ccvvviiiiiniiiiiien 463
23:8  StATS.. et 464
23:9 Classification of Stars.................... 466
23:10 Variable Stars...........ccoovvvviniinnnnnn. 466
PEOPLE & CAREERS: Brian Sullivan:
Space Artist.........coooiiiiiiiiiiiinnn. 468

24 The Solar System 472
24:1 Earth’s Neighborhood................... 473
24:2 The SUN......oovvviiiiiiiiiiiiiienan, 474
24:3  METICUIY...cuvviiiiiiiiiiiiieiiiceeeae, 478
2474 VenUS..us vuwy s v simvnisns samesinss ome awi 479
24:5 Earth......cocooiiiiiiiiiiiiiii 480
24:6 MarIS.....ccoviiniiiiie e, 481
24:7  Asteroids..........ooiiiiiiiiiiiiiiiinn, 483
24:8  JUpIter.......ccoovvviiiiiiiiiiiiiiiiean 484
2459 SAOTIL: o s sussinsm s s sews ssus.03 486
24:10 Uranus, Neptune, and Pluto.......... 487
24:11 Other Bodies of the Solar System... 488

PEOPLE & CAREERS: David Perlman:
Science Editor..........coooviiviiininninn. 490

25 Space Voyages
and Exploration 494
25:1 RoOCKets......ccovviviiiiiiiiiiiiiiiieinenn, 495
25:2  Satellites.........ccceevieiiniiniiniinininnn. 499
25:3  Weather Satellites........................ 500
25:4 Communication Satellites............... 501
25:5 Spaceflights..........ccccovviiiiniininnn... 503
25:6 The Apollo Program..................... 504
2577 Space Probes......susswssimssonsaisssvnns 506
25:8 Space Stations...............coc.eeunennnn. 507
25:9 The Space Shuttle........................ 508
25:10 Space Frontiers..................c......... 511
PEOPLE & CAREERS: Sally Ride:
Astronaut.............cooevviiiiiiiinninnn, 512
Appendix A
International System of Measurement........ 516
Appendix B
Laboratory Safety and First Aid............... 517
Appendix C
Weather Map Symbols...............ccceevnnin. 518
Appendix D
Topographic Map Symbols....................... 519
Glossary...................... 520
Index...............cccoooil 529
Photo Credits............. 536



Earth
Science

W C 'O
l § .\d‘







Earn

scientists use special
instruments to measure the
temperature of the earth near
a volcano. What problems do
earth scientists encounter
in their work? How do
scientists solve problems?
What system do scientists use
o take measurements and to
record data? What is the
scientific method?




CHAPTER 1

Earth

Science

1:1 Early Explanations

An early myth tells that Apollo, god of the sun, once let his
son drive the sun chariot across the sky. The boy was too weak
to control the wild horses that pulled the chariot. The horses
left their usual course. They raced high into the sky over some
areas. These areas became covered by ice. In another place,
the horses almost touched the earth. A large desert appeared
in this area and the Nile River dried up. Large cracks opened
in the earth’s surface and flaming rock poured out. Forest
fires spread over the mountains. Finally the gods asked their
king, Jupiter, to do something to save the earth. He hurled a
thunderbolt that threw the boy from the chariot and stopped
the horses. The boy fell flaming to the earth.

What events and observations were explained by this
myth? What was the falling boy? Was Africa’s desert once a
fertile land? Were cold climates once warmer? Are there
better explanations than myths of earth events and changes?

GOAL: You will gain an under-
standing of the different sciences
as well as the methods and goals
of science.



FIGURE 1-1. Throughout history
humans have gathered knowledge
about the earth and universe.

What is the difference between a
hypothesis and a theory?

1:2 Modern Explanations

We still try to explain natural events we observe. In
science, an explanation is called a hypothesis (hi pauTH uh
sus). A hypothesis is an educated guess about a problem that
is based on some observed facts. This explanation is not the
final answer because it has not been proven. Many times the
discovery of more information shows that an early hypothesis
is wrong and needs to be changed. When there are more data
from experiments or tests to support the explanation, we feel
more sure of it. An explanation backed by facts is called a
theory. A hypothesis may become a theory when all new
information gathered supports the original explanation.

Each generation gathers new knowledge. Gradually,
scientists learn how the universe works. This does not mean
that we have all the answers. What you learn in science are
theories that are based on a large number of facts gathered
over many years. We have progressed from observations
made by the unaided eye to ones made through complex
scientific instruments. We are able to see very small objects
by using microscopes. Satellites send us pictures of the earth
and other planets. Radio telescopes probe the depths of
space. Computers help us put all this information together.
Yet, we still do not understand all the processes of the
universe.



Making Sure

1. Why is a theory more widely accepted as an explanation
than is a hypothesis?

2. What causes scientists to change their ideas about the
correctness of a hypothesis?

1:3 The Sciences

All sciences are concerned with solving problems and
finding how the universe works. This is done through
observation, experimentation, data collection, and drawing
conclusions. Each branch of science has gathered information
about a part of the universe. The result is a body of knowledge
that includes facts, theories, hypotheses, and explanations.
Several branches of science are described in the following
paragraphs.

Chemistry is the branch of science that studies the
composition of matter. Everything on the earth and in the
universe is composed of matter. We need to understand
matter to understand rocks and minerals.

Physics deals with the laws of motion and the effects of
these motions on matter. We study physics to understand the
motions of the earth, moon, and stars.

What is chemistry?

What is physics?
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FIGURE 1-2. Some geologists
study the forces that cause earth- Astronomy is the study of cosmic bodies. These are bodies

quakes (a). Astronomers usemany  in the universe beyond the earth’s atmosphere. Before
tools to make observations and  te}egcopes were invented, astronomy was mostly descriptions
collect data (b). i
of the positions of the stars and planets. Now astronomers
seek evidence for the beginning of the universe. We need to

What is astronomy? understand some astronomy to answer questions about the
earth’s origins.
What is biology? Biology is the study of living things. Life exists on the earth

and perhaps elsewhere in the universe. We learn how the
earth supports life by studying biology. Why has life not been
found on the moon? What caused the dinosaurs to disappear?
An understanding of biology helps to answer these and other
questions about living things.

What is geology? Geology is the study of the earth and the processes that
form and change the earth. How do geologists know where to
look for 0il? How are mountains formed? Where will a new
volcano erupt? The study of geology can help us answer these
questions.

Making Sure

3. Why are astronomy and physics related?



