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preFACe

Earth Science, 14th edition, is a text designed for an introductory course 
in Earth science. It consists of seven units that emphasize broad and up-
to-date coverage of basic topics and principles in geology, oceanography, 
meteorology, and astronomy. The textbook is intended to be a meaningful, 
nontechnical survey for students who have little background in science. 

In addition to being informative and up-to-date, Earth Science, 14th 
edition, strives to meet the need of beginning students for a readable and 
user-friendly text and a highly usable tool for learning basic Earth science 
principles and concepts.

neW to thiS edition
•	 SmartFigures—art that teaches. Inside every chapter are several 

SmartFigures. Earth Science, 14th edition, has more than 100 of these 
figures. Just use your mobile device to scan the Quick Response (QR) 
code next to a SmartFigure, and the art comes alive. Each 3- to 5-minute 
feature, prepared and narrated by Professor Callan Bentley, is a mini-
lesson that examines and explains the concepts illustrated by the figure. 
It is truly art that teaches.

•	 Mobile Field Trips. Scattered through this new edition of Earth Sci-
ence are thirteen Mobile Field Trips. On each trip, you will accom-
pany geologist–pilot–photographer Michael Collier in the air and on 
the ground to see and learn about landscapes that relate to discussions 
in the chapter. These extraordinary field trips are accessed in the 
same way as SmartFigures. You will scan a QR code that accompa-
nies a figure in the chapter—usually one of Michael’s outstanding 
photos.

•	 New and expanded active learning path.  Earth Science, 14th edi-
tion, is designed for learning. Every chapter begins with Focus on 
Concepts. Each numbered learning objective corresponds to a major 
section in the chapter. The statements identify the knowledge and 
skills students should master by the end of the chapter, helping stu-
dents prioritize key concepts. Within the chapter, each major section 
concludes with Concept Checks that allow students to check their un-
derstanding and comprehension of important ideas and terms before 
moving on to the next section. Chapters conclude with sections called 
Give It Some Thought and Examining the Earth System. The ques-
tions and problems in these sections challenge learners by involving 
them in activities that require higher-order thinking skills such as 
application, analysis, and synthesis of material in the chapter. The 
questions and problems in Examining the Earth System are intended 
to develop an awareness of and appreciation for some of the Earth 
system’s many interrelationships.

•	 Concepts in Review. This all-new end-of-chapter feature is an im-
portant part of the text’s revised active learning path. Each review is 
coordinated with the Focus on Concepts at the beginning of the chap-
ter and with the numbered sections within the chapter. It is a readable 
and concise overview of key ideas, which makes it a valuable review 

tool for students. Photos, diagrams, and questions also help students 
focus on important ideas and test their understanding.

•	 Eye on Earth. Within every chapter are two or three images, often 
aerial or satellite views, that challenge students to apply their under-
standing of basic facts and principles. A brief explanation of each 
image is followed by questions that help focus students on visual 
analysis and critical thinking.

•	 GEOgraphics. As you turn the pages of each chapter, you will encoun-
ter striking visual features that we call GEOgraphics. They are engaging 
magazine-style “geo-essays” that explore topics that promote greater 
understanding and add interest to the story each chapter is telling.

•	 An unparalleled visual program. In addition to more than 200 
new, high-quality photos and satellite images, dozens of figures are 
new or have been redrawn by renowned geoscience illustrator Den-
nis Tasa. Maps and diagrams are frequently paired with photographs 
for greater effectiveness. Further, many new and revised figures have 
additional labels that narrate the process being illustrated and guide 
students as they examine the figures. The result is a visual program 
that is clear and easy to understand.

•	 MasteringGeology™. MasteringGeology delivers engaging, dy-
namic learning opportunities—focused on course objectives and re-
sponsive to each student’s progress—that are proven to help students 
absorb course material and understand difficult concepts. Assignable 
activities in MasteringGeology include Encounter Earth activities 
using Google Earth™, SmartFigure activities, GeoTutor activities, 
GigaPan® activities, Geoscience Animation activities, GEODe tuto-
rial activities, and more. MasteringGeology also includes all instruc-
tor resources and a robust Study Area with resources for students.

•	 Significant updating and revision of content. A basic function of a 
science text book is to provide clear, understandable presentations that 
are accurate, engaging, and up-to-date. Our number-one goal is to keep 
Earth Science current, relevant, and highly readable for students. Every 
part of this text has been examined carefully with this goal in mind. Many 
discussions, case studies, and examples have been revised. This 14th edi-
tion represents perhaps the most extensive and thorough revision in the 
long history of this textbook.

diStinguiShing FeAtureS
readability
The language of this textbook is straightforward and written to be under-
stood. Clear, readable discussions with a minimum of technical language 
are the rule. The frequent headings and subheadings help students follow 
discussions and identify the important ideas presented in each chapter. In 
this 14th edition, we have continued to improve readability by examining 
chapter organization and flow and by writing in a more personal style. Sig-
nificant portions of several chapters have been substantially rewritten in an 
effort to make the material easier to understand.

  xv
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Focus on Basic Principles and Teacher Flexibility
Although many topical issues are treated in this 14th edition of Earth 
Science, it should be emphasized that the main focus of this new edition 
remains the same as the focus of each of its predecessors: to promote 
student understanding of basic Earth science principles. As much as 
possible, we have attempted to provide the student with a sense of the 
observational techniques and reasoning processes that constitute the 
Earth sciences.

A Strong Visual Component
Earth science is highly visual, and art and photographs play a critical role in 
an introductory textbook. As in all previous editions, Dennis Tasa, a gifted 
artist and respected geoscience illustrator, has worked closely with the au-
thors to plan and produce the diagrams, maps, graphs, and sketches that are 
so basic to student understanding. The result is art that is clearer and easier 
to understand than ever before.

Our aim is to get maximum effectiveness from the visual component of 
the text. Michael Collier, an award-winning geologist–photographer aided 
greatly in this quest. As you read through this text, you will see dozens 
of his extraordinary aerial photographs. His contribution truly helps bring 
geology alive for the student. 

www.masteringgeology.com
MasteringGeology from Pearson is an online homework, tutorial, and 
assessment system designed to improve results by helping students 
quickly master concepts. Students using MasteringGeology benefit from 
self-paced tutorials that feature specific wrong-answer feedback and 
hints to keep them engaged and on track. MasteringGeology™ offers:

•	 Assignable	 activities,	 including	Encounter	Earth	 activities	 using	
Google Earth™, SmartFigure activities, GeoTutor activities, GigaPan®  
activities, Geoscience Animation activities, GEODe tutorial activi-
ties, and more 

•	 Additional	Give	It	Some	Thought	questions,	Test	Bank	questions,	and	
Reading Quizzes

•	 A	student	Study	Area	with	Geoscience	Animations,	GEODe:	Earth	
Science activities, SmartFigures, Video Field Trips In the News RSS 
feeds, Self Study Quizzes, Web Links, Glossary, and Flashcards

•	 Pearson	eText	for	Earth Science, 14th edition, which gives students 
access	to	the	text	whenever	and	wherever	they	can	access	the	Internet	
and includes powerful interactive and customization functions

•	 Geoscience Animation Library. More than 100 animations illustrat-
ing many difficult to understand Earth science concepts.

•	 GEODe: Earth Science. An interactive visual walkthrough of each 
chapter’s content.

•	 In the News RSS Feeds. Current Earth science events and news ar-
ticles are pulled into the site, with assessment.

•	 SmartFigures and Mobile Field Trips
•	 Pearson eText
•	 Optional Self Study Quizzes
•	 Web Links
•	 Glossary
•	 Flashcards

Upon textbook purchase, students and teachers are granted access to 
MasteringGeology. High school teachers can obtain preview or adoption 
access for MasteringGeology in one of the following ways:

Preview Access
•	 Teachers	can	request	preview	access	online	by	visiting	PearsonSchool.

com/Access_Request,	select	Initial	Access	then	Option	2.	Preview	
Access information will be sent to the teacher via email.

Adoption Access
•	 With	the	purchase	of	this	program,	a	Pearson	Adoption	Access	Card	with	

Instructor	Manual,	will	be	delivered	with	your	textbook	purchase.	(ISBN:	
0-13-034391-9) 

•	 Ask	your	sales	representative	for	an	Pearson	Adoption	Access	Card	with	
Instructor	Manual.	(ISBN:	0-13-034391-9)

OR
•	 Visit	PearsonSchool.com/Access_Request	,	select	Initial	Access	then	Op-

tion 3. Adoption access information will be sent to the teacher via email.

Students, ask your teacher for access.

For the Teacher
Some of the teacher supplements and resources for this text are avail-
able	 electronically	 to	 qualified	 adopters	 on	 the	 Instructor	Resource	Cen-
ter	(IRC).	Upon	adoption	or	to	preview,	please	go	to	www.pearsonschool 
.com/access _request	and	select	Instructor	Resource	Center.	You	will	be	re-
quired to complete a brief one-time registration subject to verification of educa-
tor status. Upon verification, access information and instructions will be sent to 
you	via	email.	Once	logged	into	the	IRC,	enter	ISBN	978-0-13-348037-5	in	the	
“Search our Catalog” box to locate resources. Electronic teacher supplements 
are	also	available	within	the	Instructor’s	tab	of	MasteringGeology.

Instructor’s Resource DVD
The	Instructor’s	Resource	DVD	puts	all	your	lecture	resources	in	one	easy-
to-reach place:

•	 Three	PowerPoint® presentations for each chapter
•	 The	Geoscience	Animation	Library
•	 All	the	line	art,	tables,	and	photos	from	the	text,	in	.jpg	files
•	 “Images	of	Earth”	photo	gallery
•	 Instructor’s	Manual	in	Microsoft	Word
•	 Test	Bank	in	Microsoft	Word
•	 TestGen	test-generation	and	management	software

PowerPoints®

The	IRC	provides	three	PowerPoint	files	for	each	chapter	to	cut	down	on	
your preparation time, no matter what your class needs:

•	 Art.  All the line art, tables, and photos from the text have been 
preloaded into PowerPoint slides for easy integration into your  
presentations.

•	 Lecture	outline.	 	This	set	averages	35	slides	per	chapter	and	includes	
customizable lecture outlines with supporting art.

•	 Classroom	Response	System	(CRS)	questions. These questions have 
been authored for use in conjunction with any classroom response system. 
You	can	electronically	poll	your	class	for	responses	to	questions,	pop	
quizzes, attendance, and more.
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•	 As	 you	 read	 this	 text,	 you	 will	 see	 dozens	 of	 extraordinary	
photographs by Michael Collier, an award-winning geologist, 
author, and photographer. Most are aerial shots taken from his nearly 
60-year-old Cessna 180. Michael was also responsible for preparing 
the remarkable Mobile Field Trips that are scattered through the 
text. Among his many awards is the American Geological Institute 
Award for Outstanding Contribution to the Public Understanding 
of the Geosciences. We think that Michael’s photographs and field 
trips are the next best thing to being there. We were very fortunate 
to have had Michael’s assistance on Earth Science, 14th edition. 
Thanks, Michael. 

•	 Callan	Bentley	has	been	an	important	addition	to	the	Earth Sci-
ence team. Callan is an assistant professor of geology at Northern 
Virginia Community College in Annandale, where he has been 
honored many times as an outstanding teacher. He is a frequent 
contributor to Earth magazine and is author of the popular geology 
blog Mountain Beltway. Callan was responsible for preparing the 
SmartFigures that appear throughout Earth Science’s 24 chapters. 
As you take advantage of these outstanding learning aids, you will 
hear his voice explaining the ideas. Callan also helped with the 
preparation of the Concepts in Review feature found at the end 
of each chapter. We appreciate Callan’s contributions to this new 
edition of Earth Science. 

Great thanks also go to our colleagues who prepared in-depth reviews. 
Their critical comments and thoughtful input helped guide our work and 
clearly strengthened the text. Special thanks to:

Patricia Anderson, California State University—San Marcos
J. Bret Bennington, Hofstra University
Nahid Brown, Northeastern Illinois University 
Brett Burkett, Collin College 
Barry Cameron, University of Wisconsin—Milwaukee
Haluk Cetin, Murray State University 
Natasha Cleveland, Frederick Community College 
Adam Davis, Vincennes University 
Anne Egger, Central Washington University 
Joseph Galewski, The University of New Mexico
Leslie Kanat, Johnson State College 
Mustapha Kane, Florida Gateway College at Lake City, FL
Alyson Lighthart, Portland Community College 
Rob Martin, Florida State College at Jacksonville 
Ron Metzger, Southwestern Oregon Community College 
Sadredin (Dean) Moosavi, Rochester Community and Technical College
Carol Mueller, Harford Community College 
Jessica Olney, Hillsborough Community College 
David Pitts, University of Houston—Clear Lake
Steven Schimmrich, SUNY Ulster 
Xiaoming Zhai, College of Lake County

Last, but certainly not least, we gratefully acknowledge the support and 
encouragement of our wives, Joanne Bannon and Nancy Lutgens. Prepa-
ration of Earth Science, 14th edition, would have been far more difficult 
without their patience and understanding.

Ed Tarbuck
Fred Lutgens

Animations and “images of earth”
The Pearson Prentice Hall Geoscience Animation Library includes more 
than 100 animations illustrating many difficult-to-visualize topics in Earth 
science. Created through a unique collaboration among five of Pearson 
Prentice Hall’s leading geoscience authors, these animations represent a 
significant step forward in lecture presentation aids. They are provided both 
as Flash files and, for your convenience, preloaded into PowerPoint slides.

“Images of Earth” allows you to supplement your personal and text-
specific slides with an amazing collection of more than 300 geologic photos 
contributed by Marli Miller (University of Oregon) and other professionals 
in the field. The photos are available on the Instructor’s Resource DVD.

instructor’s Manual with test Bank
The Instructor’s Manual contains learning objectives, chapter outlines, an-
swers to end-of-chapter questions, and suggested short demonstrations to 
spice up your lecture. The Test Bank incorporates art and averages 75 multi-
ple-choice, true/false, short-answer, and critical thinking questions per chapter.

testgen
Use this electronic version of the Test Bank to customize and manage your 
tests. Create multiple versions, add or edit questions, add illustrations, and 
so on. This powerful software easily addresses your customization needs.

ACKnoWLedgMentS
Writing a college textbook requires the talents and cooperation of many 
people. It is truly a team effort, and the authors are fortunate to be part of an 
extraordinary team at Pearson Education. In addition to being great people to 
work with, all are committed to producing the best textbooks possible. Special 
thanks to our geology editor, Andy Dunaway, who invested a great deal of 
time, energy, and effort in this project. We appreciate his enthusiasm, hard 
work, and quest for excellence. We also appreciate our conscientious project 
manager, Crissy Dudonis, whose job it was to keep track of all that was going 
on—and a lot was going on. The text’s new design and striking cover resulted 
from the creative talents of Derek Bacchus and his team. We think it is a job 
well done. As always, our marketing manager, Maureen McLaughlin, pro-
vided helpful advice and many good ideas. Earth Science, 14th edition, was 
truly improved with the help of our developmental editor, Jonathan Cheney. 
Many thanks. The production team was led by Gina Cheselka at Pearson 
Education and by Heidi Allgair at Cenveo® Publisher Services. It was their 
job to make this text into a finished product. The talents of copy editor Kitty 
Wilson, compositor Annamarie Boley, and photo researcher Kristin Piljay 
were an important part of the production process. We think they all did a 
great job. They are true professionals, with whom we are very fortunate to 
be associated.

The authors owe a special thanks to three people who were a very im-
portant part of this project:

•	 Working with Dennis Tasa, who is responsible for all of the text’s out-
standing illustrations, is always special for us. He has been a part of our 
team for more than 30 years. We not only value his artistic talents, hard 
work, patience, and imagination but his friendship as well. 
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