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What Are the Major Features of This Book?


Science Based, Solutions Oriented, and Flexible Use


This book is designed for introductory courses on environmental science. It is an interdisciplinary study of how nature works and how things in nature are interconnected. About 40% of the book is devoted to providing a scientific base needed to understand environmental problems and to evaluate possible solutions, 30% presents environmental problems, and another 30% presents and evaluates solutions to these problems.


This book is science based, solution oriented, and flexible.


It is divided into six major parts (see Brief Contents, p. iii).Ahighly flexible format allows instructors to use almost any course outline. I suggest that instructors use Chapter 1 to provide an overview of environmental problems and solutions and Chapters 3 through 9 to provide a base of scientific principles and concepts. The remaining chapters—2 and 10 through 28—can be used in virtually any order or omitted as desired. In addition, sections within chapters can be omitted or rearranged to meet instructor needs.


Each chapter begins with a brief case study designed to capture interest and set the stage for the material that follows. In addition to these 28 case studies, 77 other case studies are found throughout the book; they provide a more in-depth look at specific environmental problems and their possible solutions. Twenty-one Guest Essays are available on the website for this book.


This book is an integrated study of environmental problems, connections, and solutions. The seven integrative themes are natural capital, sustainability, pollution prevention and waste reduction, population and exponential growth, energy and energy efficiency, solutions to environmental problems, and the importance of individuals working together to bring about environmental change.


To get an overview of this book I urge you to look at the brief table of contents (p. iii) This book has 567 illustrations (111 of them new to this edition) designed to present complex ideas in understandable ways and to relate learning to the real world.


I have not cited specific sources of information within the text. This is rarely done for an introductorylevel text in any field, and it would interrupt the flow of the material. Instead, on the website for each chapter you will find readings, Internet site references, and references to complete articles that can be accessed online on the InfoTrac® College Edition supplement available free to qualified users of this book. These sources back up most of the content of this book and serve as springboards to further information and ideas. Placing these references on the website also allowsmeto update them regularly.


Instructors wanting a book covering this material with a different emphasis, organization, and length can use one of my three other books written for various types of environmental science courses: Environmental Science, 10th edition (538 pages, Brooks/Cole, 2004),


Sustaining the Earth: An Integrated Approach, 7th edition (333 pages, Brooks/Cole, 2005), and Essentials of Ecology, 3rd edition (272 pages, Brooks/Cole, 2005).


To help ensure that the material is accurate and up to date, I have consulted more than 10,000 research sources in the professional literature and about the same number of Internet sites. I have also benefited from the more than 250 experts and teachers (see list on pp. xviii–xx) who have provided detailed reviews of this and my other three books in this field.


How Is the Presentation of Views Balanced?


Trade-Offs


There are always trade-offs involved in making and implementing environmental decisions. The challenge for an author is to give a fair and balanced presentation of opposing viewpoints, advantages and disadvantages of various technologies and proposed solutions to environmental problems, and good and bad news about environmental problems without injecting personal bias. This allows readers to make up their own minds about important environmental issues. To study a subject as important as environmental science and end up with no conclusions, opinions, and beliefs would mean that both the teacher and student have failed. However, students should reach conclusions only by using using critical thinking to evaluate opposing ideas and to understand the trade-offs involved.


A few examples of my efforts to provide a balanced presentation are (1) the advantages and disadvantages of reducing birth rates (pp. 187–188), (2) Case Study: Should Oil and Natural Gas Development Be
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Allowed in the Arctic National Wildlife Refuge?


(p. 359), (3) advantages and disadvantages of pesticides (pp. 521–525), and (4) 45 trade-offs diagrams that give the advantages and disadvantages of various environmental technologies and solutions to environmental problems.


Why Has the Chapter Order Changed?


Satisfying Text Users


There are hundreds of different ways to organize the chapters in this book to fit the needs of different instructors. That is why one of the key features of this book is the flexibility for changing the order of chapters once the basic science has been covered.


Since the first edition of this book came out almost 30 years ago I have used different chapter orders, usually in response to feedback from instructors. I have decided to put the three chapters on biodiversity (Chapters 11, 12, and 13) after the chapters in Part II on Science and Ecological Principles for two reasons.


First, the loss and degradation of biodiversity is one of the most serious environmental problems. Second,


the majority of instructors using this book prefer that I put all of the biology together (Chapters 4 through 13).


There is no best chapter order but this one makes sense to most text users, and I plan to stick with this order from now on. Because of the book’s flexibility, anyone who wants to use a different order can easily do so, as users have done for almost three decades.


What Are the Major Changes in the Fourteenth Edition? The Most Significant Revision Ever


This is the most significant revision since the first edition.


Major changes include the following:


�¡ Chapter order changed to put all of the biology (ecology and biodiversity, Chapters 4–13) material together.


�¡ Entire book rewritten with help from a developmental editor and three in-depth reviews


�¡ New How Would You Vote feature enables students to vote online on 69 critical environmental issues and to get national and global tallies of the results


�¡ Simpler, more learning-oriented writing style


�¡ Improved learning system. Each subsection begins with a question. Then brief answers to the question are given by a short headline and by a one-sentence summary of the subsection Here is an example:


What Is Biodiversity? Variety Is the Spice of Life.


Avital renewable resource is the biodiversity found in the earth’s variety of genes, species, ecosystems, and ecosystem processes.


Text of the subsection then follows.


�¡ Simpler design with fewer boxes and bulleted lists


�¡ 111 new figures and 85 improved or updated figures out of a total of 567 figures


�¡ 45 Trade-Offs diagrams and 12 new What Can You Do? diagrams


�¡ 105 Case Studies, including one that opens each chapter


�¡ Reduction of basic text by 116 pages. (About half of the cuts came from editing and rewriting, and the remainder came from transferring the Guest Essays and detailed lists of chapter review questions to the book’s website. This allows use of more Guest Essays and integration of the review questions with other learning materials on the website.)


�¡ Important new topics: introduction giving a simple summary of learning skills, natural capital (see top half of back cover), affluenza, future implications of genetic engineering, foundation species, four principles of sustainability (see bottom half of back cover), reconciliation ecology, ownership of water resources, nanotechnology, Canada’s huge oil sand reserves, General Motors’ fuel cell car of the future, bioterrorism, Asia’s brown cloud, pollution of India’s Ganges River, phytoremediation, revisiting DDT, light pollution, global environmental policies, expanded treatment of stewardship environmental worldview.


�¡ Extensive updating. It is essentially impossible for readers to detect the over 5,600 updates in this book based on information and data published in 2002, 2003, and 2004. There are over 420 references throughout the book that specifically cite these years and an estimated 5,600 additional updates that are not cited by these years.


What In-Text Study Aids Are Provided?


Tried and True Tools Plus Some New Ones


Each chapter begins with a few general questions to reveal how it is organized and what students will be learning. When a new term is introduced and defined, it is printed in boldface type.Aglossary of all key terms is located at the end of the book.


Questions are used as titles for all subsections so readers know the focus of the material that follows. In effect, this is a built-in set of learning objectives. A brief attention-grabbing headline follows each subsection question to give students a general idea of the content of the subsection. This is followed by a single sentence that summarizes the key material in each subsection. In effect, this provides readers with a builtin running summary of the material (see example at left). I believe this is a more effective learning tool than providing a summary of the entire chapter at the end of each chapter.
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Each chapter ends with a set of Critical Thinking


questions and Projects to encourage students to think critically and apply what they have learned to their lives. The website for the book also contains a set of


Review Questions covering all of the material in the chapter, which can be used as a study guide for students.


Some instructors download this from the website and give students a list of the particular questions they expect their students to answer.


What Internet and Online Study Aids Are Available?


Qualified users of this textbook have free access to the


Brooks/Cole Biology and Environmental Science Resource Center. Access the online resource material for this book by logging on at


http://biology.brookscole.com/miller14


At this website you will find the following material for each chapter:


�¡ Flash Cards, which allow you to test your mastery of the Terms and Concepts to Remember for each chapter


�¡ Environmental Quizzes, which provide a multiplechoice practice quiz


�¡ Student Guide to InfoTrac® College Edition, which will lead you to Critical Thinking Projects that use InfoTrac College Edition as a research tool


�¡ References, which lists the major books and articles consulted in writing this chapter


�¡ Abrief What You Can Do list addressing key environmental problems


�¡ Hypercontents, which takes you to an extensive list of websites with news, research, and images related to individual sections of the chapter Qualified adopters of this textbook also have free access to WebTutor Toolbox on WebCT and Blackboard at:


http://e.thomsonlearning.com


It provides access to a full array of study tools, including flashcards (with audio), practice quizzes, online tutorials, and web links.


Teachers and students using new copies of this textbook also have free and unlimited access to InfoTrac®


College Edition. This fully searchable online library gives users access to complete environmental articles from several hundred periodicals dating back over the past 25 years.


Other student learning tools include:


�¡ Audio version for study and review. Students can listen to the chapters in this book while walking, traveling, sitting in your room, or working out. They can use the pin code enclosed in every new copy of this book to download book chapters free from the Web to any MP3 player.


�¡ An interactive CD-ROM, Student CD with Environmental ScienceNow, that integrates concept summaries and almost 100 engaging animations and interactions based on figures from the text with flashcards and quizzing on the Web.


�¡ Essential Study Skills for Science Students by Daniel D. Chiras. This book includes chapters on developing good study habits, sharpening memory, getting the most out of lectures, labs, and reading assignments, improving test-taking abilities, and becoming a critical thinker. Your instructor can have this book bundled FREE with your textbook.


�¡ Laboratory Manual by C. Lee Rockett and Kenneth J.


Van Dellen. This manual includes a variety of laboratory exercises, workbook exercises, and projects that require a minimum of sophisticated equipment.


The following supplementary materials are available to instructors adopting this book:


�¡ Multimedia Manager. This CD-ROM, free to adopters, allows you to create custom lectures using over 2,000 pieces of high-resolution artwork, images, and QuickTime movies from the CD and the web, assemble database files, and create Microsoft PowerPoint lectures using text slides and figures from the textbook. This program’s editing tools allow use of slides from other lectures, modification or removal of figure labels and leaders, insertion of your own slides, saving slides as JPEG images, and preparation of lectures for use on theWeb.


�¡ Transparency Masters and Acetates. Includes 100 color acetates of line art and nearly 450 black-andwhite master sheets of key diagrams for making overhead transparencies. Free to adopters.


�¡ CNNTM Today Videos. These videos, updated annually, contain short clips of news stories about environmental news. Adopters can receive 5 CDs or video tapes containing more than 120, 2- to 5-minute, video clips shot over the last few years. Each year after, adopters will receive a new free CD or video tape of new clips.


�¡ Two videos, In the Shadow of the Shuttle: Protecting Endangered Species, and Costa Rica: Science in the Rainforest, are available to adopters.


�¡ Instructor’s Manual with Test Bank. Free to adopters.


�¡ ExamView. Allows you to easily create and customize tests, see them on the screen exactly as they will print, and print them out.


to the book. He was immensely helpful during a time when a health problem prevented me from working full-time.


The members of the talented production team, listed on the copyright page, have made vital contributions as well. My thanks also go to production editors Andy Marinkovich at Wadsworth and Andrea Fincke at Thompson Steele; copy editor Anita Wagner; page layout artist Bonnie Van Slyke; Brooks/Cole’s hardworking sales staff; and Keli Amann, Chris Evers, Cathy Miller, Steve Bolinger, Joy Westberg, and the other members of the talented team who developed the multimedia, website, and advertising materials associated with this book.


I also thank C. Lee Rockett and Kenneth J. Van Dellen for developing the Laboratory Manual to accompany this book; Jane Heinze-Fry for her work on concept mapping and Environmental Articles, Critical Thinking and the Environment: A Beginner’s Guide; Paul Blanchard for his excellent work on the Instructor’s Manual, and the people who have translated this book into seven different languages for use throughout much of the world.


My deepest thanks go to Jack Carey, biology publisher at Brooks/Cole, for his encouragement, help, 38 years of friendship, and superb reviewing system. It helps immensely to work with the best and most experienced editor in college textbook publishing.


I dedicate this book to the earth and to Kathleen Paul Miller, my wife and research associate.


G. Tyler Miller, Jr.


xvii


Help Me Improve This Book


Let me know how you think this book can be improved; if you find any errors, bias, or confusing explanations, please e-mail me about them at


http://mtg89@hotmail.com


Most errors can be corrected in subsequent printings of this edition rather than waiting for a new edition.
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