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Pretface

This book deals with the workings of the ocean,
the dynamic processes that affect its water, sea-
floor, and abundant life forms. The approach
used is a broad one, relying on basic concepts
to explain the ocean’s many mysteries. Any-
body—whether sailor, surfer, beachcomber,
or student—can learn about the processes and
creatures of the oceans. No background in sci-
ence is required to grasp the many important
ideas that are relevant to the working of the
oceans. Wherever appropriate, the underlying
science is first explained clearly, and only then
is it used to account for ocean processes. These
overarching scientific concepts are summarized
conveniently as “Key Concepts” at the end of
every chapter. In order to help those unfamiliar
with the practice of science, a series of “process
of science” boxes provides an explanation of
how scientists reason and draw conclusions
about the natural world. In the glossary,
important words are clearly defined and many
are accompanied by figure numbers that refer
you to the figure that illustrates the term.

The figures and their accompanying cap-
tions do not merely illustrate but also supple-
ment the written text. All the drawings have
been beautifully and accurately rendered by a
team of talented artists and illustrators in order
to present in visual form ideas that are at times
necessarily abstract. They should be studied
carefully before advancing to the next section
of the chapter, because they help provide con-
creteness to the ideas discussed. It has been the
author’s experience that those students who
truly understand the “ins and outs” of the illus-
trations tend to have a solid grasp of the chap-
ters’ main concepts. This will take a bit of time,
but it is time well invested.

B ORGANIZATION

The seventh edition of Invitation to Oceanog-
raphy incorporates new and updated material,
based on the many valuable suggestions made
by faculty and students who have worked with
the previous editions of the book. This means

that the organization of the material, the
development of the ideas, and the quality of the
prose and illustrations are better than ever. We
are always working to improve each succeed-
ing version of the book, and so we welcome
all comments and criticisms from our readers.
Both faculty and students agree that the devel-
opment of key oceanographic concepts flows
logically and systematically from chapter to
chapter, as well as from section to section.

The first two chapters review the long his-
tory of ocean exploration and research as well
as the fundamental structure of the Earth's
interior and its exterior ocean basins. Chapters
3 through 10 examine the geology, chemistry,
physics, and biology of the sea, highlighting
the key scientific concepts and latest discover-
ies in these subdisciplines of oceanography. In
some sense, the material and concepts in these
seven chapters represent the core ideas of the
ocean sciences, and when comprehended and
synthesized, they provide the framework for
understanding ocean habitats as whole, func-
tional ecosystems—the chapter topics of the
remainder of the book. For example, Chapters
11 and 12 examine the intriguing intricacies
of dynamic coastal environments, including
beaches, dunes, barrier islands, estuaries, del-
tas, salt marshes, mangrove swamps, lagoons,
and coral reefs. Two chapters are devoted
to coastal ecosystems, because we are most
familiar and come in regular contact with the
shoreline rather than the open ocean. It is
likely that many of us as voting citizens will
be in a position to influence regulatory leg-
islation and management practices of these
fragile habitats. Chapter 13 provides an over-
view of the many fascinating and exotic eco-
systems that are found far offshore, either in
open water or on the deep-sea floor. Chapter
14 surveys the ocean’s abundant resources,
both living (fish) and nonliving (petroleum,
metals, phosphate), that are vital for the mod-
ern human world. Chapter 15 presents a bal-
anced appraisal of the environmental stresses
brought about by human activity, showing the

© Jones & Bartlett Learning, LLC. NOT FOR SALE OR DISTRIBUTION.



nature and alarming extent of this impact and
providing examples of groups of concerned
citizens who are striving hard and success-
fully to reverse environmental despoilment.
Throughout the book, local and regional
examples are drawn from all parts of the U.S.
coastline, including the Pacific coast as far
north as Alaska, the Atlantic seaboard as well
as maritime Canada, and the Gulf of Mexico.

B THE STUDENT EXPERIENCE

Every chapter opens
with a succinct list of
Learning Objectives.
Students should review
this list prior to diving
into the chapter to help
guide their focus. As
they progress through
the chapter, they should
periodically flip back to
the Learning Objectives
to ensure they are fully
grasping that chapter’s
key oceanographic con-
cepts. This practice will
encourage students to
think critically about the
fascinating field of ocean
science and its four major divisions.
Written in a conversational tone, every chapter
also opens with a Preview that introduces the
reader to the specific ocean science concepts
they are about to study. It is a student-friendly
primer that provides a framework for thinking
critically about the theme of the chapter.
Featured boxes, The Ocean Sciences,
abound in all of the chapters. They consist of
four types, based on the principal subfields of
oceanography: geology, chemistry, physics, and
biology. Each is identified as such by a colorful
and distinctive logo placed near the title of the
box.

Examples from foreign seas are used where
appropriate.

Chapter 16 examines a most timely global
issue—climate change. How will warming of
the atmosphere and oceans affect the processes
and biodiversity of marine ecosystems? What
can we do individually and collectively to miti-
gate the impacts of global warming so that our
children can enjoy the ocean’s beauty?
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® Geology boxes dig deep into key geologic oceanographic concepts by exploring specific
places, such as the Red Sea, the San Andreas Fault, the Mediterranean Sea, and other
global examples, including a new discussion on the impact of Hurricane Sandy on the

New York and New Jersey shorelines.
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The Pro
Properties of Seawater *

= Biology boxes spotlight specific species that d
o_n the oceans for survival, such as penguins Zpend
killer whales, as well as the unique marine ecZT
of particular regions, including an exploration ;‘gy
Chesa'peake Bay and the Gulf of Mexico. These b
also discuss recent events that have impa.lcted th E
seas, including a look into the Exxon Valdez andethe

Deepwater Horizon oil spills.
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The boxes serve several purposes. Some review a concept that is simply interesting and
review common research techniques employed that otherwise could not be integrated easily into
by oceanographers to investigate the seas. Some the main text of the chapter. They are like eating
flesh out a concept merely outlined in the text. dessert after finishing the main course of a meal.
Others spotlight case histories in which the Enjoy them! Two new boxes have been added
oceanography of a specific place is presented in to this edition. Check the back of the book for a

concrete terms from the standpoint of an idea complete listing of the boxes, including the chap-
introduced in the text. A few featured boxes ter in which each appears.
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To ensure readers thoroughly grasp the
important concepts, each chapter concludes
with a detailed summary of the Key Concepts.
Students can review the summary prior to div-
ing into the chapter to guide their focus and can
also use it as a study tool to prepare for course
lectures and exams. It is important for students

at this introductory level to be aware of and answers might not be found anywhere in the
understand the terminology oceanographers

book. However, you can develop an answer

use in their daily discourse. For this reason, a by thinking deeply about the question posed

list of Key Words is also included at the end and applying common sense and logic to the

of every chapter. Furthermore, the key words in information provided in the book. The third

the chapter appear in bold to draw the reader’s set of questions, Discovering with Numbers,

attention. deals with making straightforward calcula-
Most chapters conclude with a series of

tions about ocean processes. The questions
questions arranged into three groupings. The rely on basic mathematics, the kind that any

first set, the Review of Basic Concepts, is just
that. The questions address the main notions
developed in the chapter. The second set,
the Critical-Thinking Essays, requires more
thought because you must synthesize ideas,
sometimes drawing from concepts developed
in previous chapters. In other words, verbatim
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high school graduate has mastered. In order to for writing term papers. Also, the appendices at

assist you, the Science by the Numbers boxes the end of the book provide important ancil-
teach the art of computation and are included lary material, including conversion factors, a
in most chapters. The trick to answering math geologic time chart, map-reading techniques, a
questions is to understand conceptually what it discussion of the Coriolis deflection, and the
is you are trying to solve. These math boxes will classification of marine organisms.
help you upgrade your math skills and develop To visually assist readers in understand-
self-assurance about reasoning with numbers. ing key oceanographic processes, Jones &
A reading list is provided at the end of each Bartlett Learning has developed Interactive
chapter and includes both classical, but still rel- Oceanography Animations. These engaging
evant, references and more recent writings on animations bring fascinating ocean science
the ocean’s dynamic processes and diverse hab- phenomena to life! Each interactive animation
itats. Some are books; most are articles. They guides students through oceanographic pro-
should prove valuable for delving deeper into cesses and gauges students’ understanding with
an area of oceanography that intrigues you and exercises and assessment questions.

Fig. 7-13b Refraction Pattern of 1979 Tsunami
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B TEACHING TOOLS

To assist you in teaching this course and sup- An Image Bank provides the illustrations,
plying your students with the best in teaching photographs, and tables (to which Jones &
aids, Jones & Bartlett Learning has prepared a Bartlett Learning holds the copyright or has

complete supplemental package available to all permission to reproduce digitally). These
adopters. Additional information and review images are not for sale or distribution but
copies of any of the following items are avail- may be used to enhance your existing lecture
able through your Jones & Bartlett Learning slides, tests and quizzes, or other classroom
sales representative. material.
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The Lecture Outline Slides in Power-

Point Format presentation package provides Tidal Bulges (Continued)
lecture notes, graphs, and images for each chap- * For equilibrium tides. the latitude of the ti
ter of Invitation to Oceanography. Instructors with bulges is determined by the deq:lin.atioe o
Microsoft PowerPoint software can customize ~ Declination is the { ‘.

angle between Earth’ § axi
. ‘ ' * ang arth’ s axis
the outlines, images, and order of presentation. tunar or solar orbital plane. "

The Instructor’s Manual provided as a
text file, includes chapter outlines, teaching
tips, learning objectives, and additional con-
cept and essay questions.

The Additional Test Questions are avail-
able as straight text files and contain approx-

5 Figure 02.06: In this equilibrium
A . model, high latitudes are

I i characterized by dj urnal tides,
— midlatitudes by mixed tides, anra
P fow latitudes by semidiurnal tides,

imately 750 multiple-choice, fill-in-the-blank, o 02013 Jons & oo 4 s
essay, and research questions. '
A basic sample syllabus is also available Major petugic, .+ Sedimepys
to assist instructors who are beginning to plan (fetrigenol,;‘:llef:;;euts 0 the ocogy o :
c e red oy

0Zes (bjg

their courses. Senoug)
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