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Preface

Do your students struggle with complex concepts like genetics and evolution? Do they have
difficulty seeing the relevance of biological anthropology to their lives? If so, I have written
this text for you.

How this book will help you . . .

I am a firm believer in the incredible importance of anthropology in our everyday lives. Yet,
in speaking with colleagues around the country and reading McGraw-Hill’s research, I've
learned that instructors’ greatest frustrations in teaching introductory biological anthropology
are helping students understand certain key concepts (i.e., genetics, evolution) and—perhaps
even more importantly—making them see the relevance of this course material to their lives.

. .. by helping your students

Biological anthropology classes are packed with information that is directly relevant to all
of us and should be both interesting and exciting. Biological anthropologists are making
exciting discoveries that change the way we view ourselves today, our understanding of our
past, and our future as a species. Yet students often walk away from their textbooks with
no understanding of how the information they have just read applies to their lives. That’s
why, in this book, I've introduced the theme of “Connections.”

. .. connect the concepts to their lives

This text directly speaks to students and relates the concepts of biological anthropology to
their lives. It does so in several ways:

Connections boxes

Several times in each Chapter, I include a “Connections” feature that directly shows students
the relevance of the particular topic being discussed to them and their everyday lives. For
example, in Chapter 5, we explore whether male aggression is an evolutionary trait; in
Chapter 7, why bipedality made childbirth more difficult; and in Chapter 9, why humans feel
a special connection to dogs.

Chapter-opening stories

In addition, each chapter begins with an example, taken from the headlines, of an important
question biological anthropologists have asked or answered: How do steroids affect athletes
(Chapter 2)? What do discoveries about primate culture tell us about what makes humans
unique (Chapter 8)? What is race and what is it not? (Chapter 10)?

XVii
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Preface

Connecting students to related information

Callouts in the margin show students other places in the text a topic is covered, allowing
the student either to review material that they have already studied or read more about a
topic that interests them.

Understanding key concepts

By focusing on the key concepts and presenting them in a straightforward manner, this text
encourages students to think about, assess, and use the information presented, not just
memorize it and recite it back on a test. Several aspects of this text are designed to help
students deal with challenging concepts:

* The Introduction, set up as a series of FAQs (“How old is the planet?” “Have humans
changed over time?” “Where does modern science come from?”) presents background
information students need but do not always have access to.

* Chapter 2: Basics of Human Biology contains a review of human anatomy and biol-
ogy, a chapter unique among introductory texts but extremely important to students’
understanding of human evolution and variation.

» Key terms, defined in the margin where they are introduced, help students with new
vocabulary and provide an easy review for exams.

The importance of critical thinking and the
scientific process

To understand science, students must understand how scientists develop new knowledge,
how new knowledge is determined to be valid, and what remains to be discovered. They
need to understand how biological anthropologists “do” science. This is a key concern of
this book.

* Scientific Discovery. The Introduction and early chapters focus on the process of
discovery—not just what we know, but how we know it. I explore how scientific dis-
covery builds on earlier knowledge. So, for example, I don’t just tell the student about
Darwin’s theory of natural selection; I explain how Darwin built on earlier knowledge
to form a unified and cohesive explanation for how life evolved.

» In addition, at the end of each chapter, students find a unique critical-thinking feature,
What We Know/Questions That Remain. This feature summarizes key knowledge
presented in the chapter and highlights the most important questions that remain to
be answered. It will help students see that science is an ongoing process and that our
current state of knowledge is subject to change. Most importantly, it demonstrates
the exciting nature of ongoing research in biological anthropology.

* Critical Thinking Questions at the end of each chapter ask the student to analyze and
synthesize material rather than just memorize it.

* Focus on humanity’s place in the natural world. As a biological anthropologist and
primatologist, I focus on humans as a part of the primate order. My goal is to give
students a wide perspective on what it means to be human and to help them think
critically about important issues that face all of humanity. Chapter 5 discusses human
behavioral ecology in the context of primate behavior. Chapters 7 through 9 present
an overview of human evolution in the context of the evolution of the entire primate
order. Chapter 11 explains that humans are still evolving and speculates on what this
means for global ecology.



How is this book organized?

This book is organized into an Introduction and 11 chapters.

* The Introduction, as described above, presents crucial background information set
up as an engaging series of FAQs.

e Chapters 1 through 4 introduce students to the field of anthropology, the science of
biological anthropology, Darwinian evolution, human biology, and contemporary evolu-
tionary theory via the extended evolutionary synthesis.

e Chapter 5 is a uniquely fascinating introduction to primate behavioral ecology, writ-
ten from the point of view of a working primatologist.

* Chapters 6 through 9 survey human evolution from the earliest mammals through
Homo sapiens.

» Chapter 10 surveys human variation and tackles the complex yet critically important
topics of race and racism.

e Chapter 11 puts it all together by speculating on how humans are continuing to evolve.

Biological anthropology is a dynamic, fast-changing field, and its discoveries about genetics,
human evolution, and human variation are vitally relevant to students’ lives. I hope that
students reading this book will come to understand the relevance of these concepts and
become as excited to learn about biological anthropology as I am to teach it.

Supplements

The 3rd edition of Biological Anthropology: Concepts and Connections, is now available
online with Connect, McGraw-Hill Education’s integrated assignment and assessment
platform. Connect also offers SmartBook for the new edition, which is the first adaptive
reading experience proven to improve grades and help students study more effectively. All of
the title’s website and ancillary content is also available through Connect, including:

For the instructor

Connect provides a multitude of password-protected instructor resources including an
Instructor’s Manual, Testbank, Computerized Testbank, and PowerPoint slides.

For the student

Connect also provides a wealth of study tools for the student, including chapter outlines, chapter
summaries, and chapter quizzes with feedback and instructor reporting.

McGraw-Hill Higher Education and Blackboard have
teamed up!

What does this mean for you?

1. Your life simplified. Now you and your students can access McGraw-Hill Connect™
and Create™ right from within your Blackboard course—all with one single sign-on. No
more logging in to multiple applications.

2. Deep integration of content and tools. In addition to single sign-on, you get deep integra-
tion of McGraw-Hill content and content engines right in Blackboard. Whether you're
choosing a book for your course or building Connect™ assignments, all the tools you need
are right there: inside Blackboard.

Preface

Blackboard

Do More
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Preface

3. Seamless Gradebooks. Tired of keeping multiple gradebooks and manually synchronizing
grades into Blackboard? When a student completes an integrated Connect™ assignment, the
grade for that assignment automatically (and instantly) feeds your Blackboard grade center.

4. A solution for everyone. Whether your institution is already using Blackboard or you
just want to try it on your own, we have a solution for you. McGraw-Hill and Blackboard
can now offer you easy access to industry-leading technology and content, whether your
campus hosts it or we do. Be sure to ask your local McGraw-Hill representative for
details.

Create

% Create Craft your teaching resources to match the way you teach! With

McGraw-Hill Create, www.mcgrawhillcreate.com, you can easily rear-
range chapters, combine material from other content sources, and quickly upload content you
have written, like your course syllabus or teaching notes. Find the content you need in Create
by searching through thousands of leading McGraw-Hill textbooks. Arrange your book to fit
your teaching style. Create even allows you to personalize your book’s appearance by selecting
the cover and adding your name, school, and course information. Order a Create book and
you’ll receive a complimentary print review copy in 3-5 business days or a complimentary
electronic review copy (eComp) via email in about one hour. Go to www.mcgrawhillcreate.
com today and register. Experience how McGraw-Hill Create empowers you to teach your
students your way.

CourseSmart e-Textbook

This text is available as an eTextbook at www.CourseSmart.com.
Cou rseS ma rt At CourseSmart your students can take advantage of significant
savings off the cost of a print textbook, reduce their impact on
the environment, and gain access to powerful web tools for learning. CourseSmart eText-
books can be viewed online or downloaded to a computer. The eTextbooks allow students
to do full text searches, add highlighting and notes, and share notes with classmates. Cours-
eSmart has the largest selection of eTextbooks available anywhere. Visit www.CourseSmart.
com to learn more and to try a sample chapter.

Tegrity

Mc . Tegrity Campus is a service that makes class time available
e @eqgrity campus ‘ _ _ _
Hill all the time by automatically capturing every lecture in a

searchable format for students to review when they study and complete assignments. With a
simple one-click start and stop process, you capture all computer screens and corresponding
audio. Students replay any part of any class with easy-to-use browser-based viewing on a PC
or Mac. Educators know that the more students can see, hear, and experience class resources,
the better they learn. With Tegrity Campus, students quickly recall key moments by using
Tegrity Campus’s unique search feature. This search helps students efficiently find what they
need, when they need it, across an entire semester of class recordings. Help turn all your
students’ study time into learning moments immediately supported by your lecture.
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Introduction

FAQs for biological anthropology

Many students take a course in biological anthropology without much background in
science. As a result, they have a lot of questions. So, we’ll start this book by introduc-
ing a bit of scientific context and history. This information, along with the illustrations
in this section, will be useful to set the stage for the rest of the book.

How Old Is the Planet and What Organisms Have Lived
on It over That Time?

Before we begin discussion about human biological evolution, we need to review the
evolution of the planet and life on it. Let’s quickly run through the last 4.5 billion years
of the planet’s geological and biological history to give us a little perspective on the
relative context of humankind. The history of this planet is divided into eras, which
are divided into periods, which are further divided into epochs (Figure 1.1). The major-
ity of the earth’s history is in the Proterozoic era. The Proterozoic began with the
formation of the earth, approximately 4.5 billion years ago, and ended with the first
major diversification of life-forms, approximately 600 million years ago. It is in this era
that we find the first hints of life on this planet: tiny fossilized impressions suggesting
clusters or chains of linked cells resembling today’s blue-green algae and bacteria
(prokaryotic cells, or cells that do not contain a nucleus). From about 3.5 to 1.5 billion
years ago, these are the only kinds of fossils we find. So, prokaryotes were the only
organisms on the planet for the first 2 billion years of the evolution of life.

Starting around 1.2-1.5 billion years ago, life-forms became slightly more diverse. We
begin to find evidence of eukaryotic cells (cells that have a nucleus, like those of all animals
and plants). By 1 billion years ago, we find indirect evidence (fossilized burrowing tracks
and fecal pellets) of multicellular organisms. Between 1 billion and 570 million years ago,
we see a diversification of types of fossil organisms; however, all life is still very small and
confined to limited habitats in the oceans.
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Biological features
The genus Homo evolved
toward the end of period

First hominoids
First anthropoids
Early prosimians at beginning of pe

First placental mammals

First flowering plants;
first mammals and birds

First coniferous trees;
first reptiles and insects

First amphibians
and land plants;
first bony fish

First fish with jaws

First vertebrates, armored
fish without jaws

Invertebrate fossils, molluscs,
crustaceans, Echinodermata

First fossilized animals and plants;
protozoa, sponges, corals, and algae

First fossil bacteria

The geological timescale shows the sequence of appearance of the major forms of life on earth.

4 Introduction



The next geologic era, the Paleozoic, began
around 540 million years ago. The first period of
the Paleozoic era, the Cambrian, shows the first
major example of an adaptive radiation (expansion
by a single group of organisms into a diverse array
of forms) that we see in the fossil record. At the
start of this period there was an explosion of forms
moving into a wide array of new niches, or habitats
and lifeways, in the oceans. From the basic struc-
tures of organisms in the late Precambrian, we see
a multitude of variants arise as organisms exploit
new oceanic environments and ways of making
a living. By the end of the Cambrian period, we
have the first precursors for many modern animal
lineages.

Throughout the rest of the Paleozoic we see an array of new forms arising from existing
varieties. In the Ordovician we see a great expansion in complex multicellular organisms,
including the first fishes (jawless fishes). By the beginning of the Silurian we find fossils of
jawed fishes, which suggests a radical change in the cycle of life (that is, the appearance of
active chewing). These are the first serious vertebrate predators. These earliest jawed fish
have no bones, only cartilage, and at least one lineage of these early Silurian fish is ances-
tral to modern sharks and rays.

By the middle of the Silurian, bony fish show up in the fossil record and diversify
into at least two main groups: the lobe-finned and the ray-finned fishes. The currently
favored hypothesis is that one or more lineages of lobe-finned fishes gave rise to the
first land vertebrates (the amphibians). The first fossils of land plants show up dur-
ing this period. By the end of the Devonian, we have evidence of land animals
(insects), complex land plant formations (like swamps), and a huge array of life-forms
in the seas.

From the rest of the Paleozoic we find a growing number of fossils of land animals,
especially in coastal areas, where the early amphibians (which looked very much like
slightly modified lobe-finned fish) gradually changed into a wide array of amphibian
forms and early reptiles. During the last period of the Paleozoic (the Permian), there
was a broad radiation of reptilian forms, including a group called the therapsids, or
mammal-like reptiles (the reptile group that mammals are hypothesized to be most
closely related to).

The Mesozoic era began around 250 million years ago. By the early Mesozoic,
reptiles had undergone a broad and dramatic adaptive radiation. Freed from the water
by two crucial adaptations—self-contained eggs and skin that resists drying out—
reptiles spread across the land environments and adapted to a broad spectrum of
habitats. During this era the best-known reptile group, the dinosaurs, make up a large
portion of the fossil remains. It is also during the Mesozoic that the first mammals
show up (Figure 1.2). These mostly small, probably nocturnal, insect-eating mammals
are found throughout the era, but do not make their grand adaptive radiation until
the Cenozoic.

The Mesozoic was the age of reptiles. The Cenozoic, which began around 65 million
years ago, is the age of mammals and birds. After an enormous extinction event at the
Mesozoic-Cenozoic boundary, mammals and birds began to diversify, filling many of the
niches left vacant by the extinctions of reptiles and other types of animals. The Cenozoic
period is very important in the history of primates (and therefore humans) and is covered
in detail in chapter 6.

B FIGURE I.2
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An artist’s conception of an
early mammal from 195
million years ago.

adaptive radiation

expansion by a single group of
organisms into a diverse array
of forms
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Model of the earth’s interior,
showing the layers. This
demonstrates the earth’s
crust “floating” on the liquid

mantle.

More than 200 million years ago
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180 million years ago
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65 million years ago

Present
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Continental drift. The conti-

If Life on Our Planet Has Changed So Much
Over Time, What About the Planet Itself?

During the time that life on earth has been changing, so has the surface of the
planet. The process of plate tectonics drives the phenomenon of continental drift.
Plate tectonics results from the continental plates floating on a layer of mantle
(magma, or molten rock, like lava) (Figure 1.3). Currents in the magma move
the plates in a number of different ways. Sometimes magma pushes up between
plates and solidifies, pushing them apart (spreading). When plates meet, one
can overlap the other, driving it down into the magma (subduction). Plates can
move against one another, pushing the earth up and creating mountain ranges
(collision). If we look at the model of continental movement over just the last
200 million years, we can see that the earth’s surface has changed dramatically
over time (Figure 1.4).

Understanding that the earth and life on it have changed over the last 4.5 bil-
lion years is an important basic concept. You will notice throughout this book
that change over time is a recurring notion in biological anthropology.

Have Humans Changed?

Yes, absolutely, humans have changed. Change over time in humans is pretty
much the core of biological anthropology. So, thinking about change on a
slightly smaller scale than 4.5 billion years, let’s turn to another basic set
of information that we’ll be expanding upon throughout this book—the
history of humans and their immediate ancestors over the last 6 million
years or so.

Figure 1.5 is a simplified time line of human history over the last 6 million

years. This time line is just a brief outline to get you to start thinking about names, places,

nents took on their present and dates in human evolution. We’ll be discussing each of the names and types of human
relative positions only about and humanlike organisms in detail in chapters 6 through 11. Notice, however, that during

35 million years ago. The
forces of plate tectonics con-
tinue to reshape the crust.

6 Introduction

most of the time that our species has been evolving, more than one humanlike species
existed side by side. While trends and patterns are evident in the history of human evolution,



Million years ago

HFIGURE 1.5

An evolutionary time line of human history. In this book we will explain what these different organisms are and how they

might be related to us.

there is not an inevitable trajectory. Knowing this may help you realize that our species is
just one of many on this planet that evolved by filling, modifying, and being modified by
different niches.

Where Did Modern Science Come From?

All of the information we’ve just reviewed and much of what we will be introducing in
this book is the product of a process we call science. The methods and philosophy of
what we call “science” today have deep roots but developed their modern form over the
last 5 or 6 centuries and is largely what Francis Bacon called for in 1605: a collaboration

plate tectonics

process by which the earth’s
crustal plates move indepen-
dently of one another, result-
ing in continental drift

continental drift

theory that the present config-

uration of continents results
from the movement of the
earth’s crust
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between inductive methodologies (drawing conclusions from extant facts) and experi-
mental methodologies (testing hypotheses and making observations). This contrasts
with the a priori methods wherein investigators go from cause to effect, basing their
reasoning on beliefs or assumptions rather than experience or testable observations.
The hallmark of modern scientific knowledge is its falsifiability, not its verifiability; that
is, science can prove things 100% false but not 100% true. To be falsifiable, statements
must be capable of being subjected to tests that might result in their refutation. So
scientific information emerges from series of observations, refutations, and hypotheses
supported by rigorous testing.

In this book we focus on scientific information and processes that relate to under-
standing our bodies and our biological history. It is important to realize that all our
current knowledge rests on past discoveries and collaborations. For example, our under-
standing of the cells that make up our bodies has developed over 350 years. It began
in 1665, when Robert Hooke first described cells. In 1683, Anton van Leeuwenhoek
used his early microscopes to examine blood and sperm cells. In 1883, August
Weismann recognized the role of gametes (germ-cells, or egg and sperm). In 1902, Emil
Fischer proposed that proteins (the building blocks of our cells) are made up of natu-
rally occurring amino acids, and in 1926, J. Haldane described the complex internal
structures of cells and their permeable membranes. All of these elements laid the
groundwork for Erwin Chargaff’s 1950 discovery of the composition of DNA, for
Rosalind Franklin’s images of DNA via X-ray crystallography, and finally James Watson
and Francis Crick’s 1953 model of the structure of DNA.

Similarly, our understandings of the basic patterns in our solar system and galaxy started
with Johannes Kepler’s and Galileo Galilei’s observations and proposals in the early 1600s.
These in turn supported Nicolaus Copernicus’s notions about the motion of planets and
the sun as the center of the solar system. By 1704, Isaac Newton had published accounts
of his ideas on gravity, optics, and particulate light; and approximately 200 years later,
Albert Einstein began publishing his ideas about the energy source of the sun and the
relationships among matter, mass, and light. In 1929, Edwin Hubble published his observa-
tions that all galaxies were moving away from each other. Today all of their proposals, plus
many others, are integrated in our understanding of the motion of the earth and all other
celestial bodies.

Even such seemingly minor scientific events as the discoveries that resulted in the
production of the first electric refrigerator and the invention of the television tube (both
in 1923) have had a great impact on our ability to conduct laboratory work and write it
up. (Freezers and computers are now ubiquitous in laboratories worldwide.) Modern sci-
ence comes from a specific set of methodologies and a continuous history of investigation,
collaboration, and refutation. Understanding that our knowledge is based on prior knowl-
edge, and is subject to change, is important for assessing the information presented
in this book. In chapter 1, you will see how the theory of evolution developed out of
investigations carried out over several centuries by numerous scientists in a number of
different fields.

Where Is Uzbekistan?

A major piece of any college student’s baseline education (regardless of your major)
is a grasp of the geography of the planet. You are 1 of over 7 billion humans cur-
rently residing on earth; as a citizen of this planet you need to know where you and
your neighbors live. Also, in this book you will be learning about discoveries that
have taken place all over the world. Figure 1.6 shows a current (as of the time this
book was written) world map identifying the various countries. Figure 1.7, however,
is a map that looks a bit different. It is a more accurate projection of the actual size



of the landmasses. You will note that it does not look like the maps you are used to
seeing: they all overstate the size of the north and downplay the size of the south.
Having accurate information is critical as we seek to unravel human evolutionary
history.

With these few basic bits of information under your belt, you are now ready to move
on to the study of biological anthropology.
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