BASIC TABLE OF CONTENTS

To the Instructor xxii
To the Studant xxxi

CHAPTER 1

PART I

CHAPTER 2
CHAPTER 3
CHAPTER 4
CHAPTER 5
CHAPTER &
CHAPTER 7

PART Il

CHAPTER 8
CHAPTER 9
CHAPTER 10

CHAPTER 11
CHAPTER 12
CHAPTER 13

PART Il

CHAPTER 14

What Is Physical Anthropolagy? 2

The Present: Foundation for the
Past 21

Evolution: Constructing a Fundamental Scientific Theory 22
Genetics: Reproducing Life and Producing Variation 52
Genes and Their Evolution: Population Genetics 84
Biology in the Present: Living People 118

Biclogy in the Present: The Other Living Primates 156

Primate Sociality, Social Behavior, and Culture 192

The Past: Evidence for the

Present 213

Fossils and Their Place in Time and Mature 214

Primate Origins and Evolution: The First 50 Million Years 252

Early Hominin Origins and Evolution: The Roots of
Humanity 286

The Origins and Evolution of Early Homo 328
The Crigins, Evalution, and Dispersal of Modern People 362

Our Last 10,000 Years: Agriculture, Population, and the
Bioarchaeology of a Fundamental Transition 416

The Future: The Shape of Things to
Come 455

Evolution: Today and Tomorrow 456

vii



TABLE OF CONTENT&\

Dedication v
About the Author vi
Basic Table of Contents vii
Table of Contents ix
List of Two-Page Spreads xxi
To the Instructor xxii
Tools for Teaching and Learning xxvi
Who Helped xxvii
To the Student xxxi

CHAPTER1 WHAT IS PHYSICAL
ANTHROPOLOGY? 2

Big Questions 3

What Is Anthropology? 5

What Is Physical Anthropology? 7
What Do Physical Anthropologists Do? 7

How Do We Know? Franz Boas Invents Anthropology, American Style 8

Anthropology Matters Forensic Anthropologists and 9/11 11 ) X

What Makes Humans So Different from Other Animals?: The Six Steps to Fe. g
Humanness 14 4 ?:;, 5 :

How We Know What We Know: The Scientific Method 16 J:—’ _"_ Y

Answering the Big Questions 19
Key Terms 18
Additional Readings 20

ix



x Table of Contents

PART | THE PRESENT: FOUNDATION
FOR THE PAST 21

CHAPTER 2 EVOLUTION: CONSTRUCTING A
FUNDAMENTAL SCIENTIFIC THEORY 22

Big Questions 23

The Theory of Evolution: The Context for Darwin 26
Geology: Reconstructing Earth's Dynamic History 27
Paleontology: Reconstructing the History of Life on Earth 27

How Do We Know? Catastrophes in the Past: Their “Impact” on Evolution 28

Concept Check Pre-Darwinian Theory and Ideas: Groundwork for
Evolution 31
Taxonomy and Systematics: Classifying Living Organisms and fdentifying
Their Biological Relationships 31
Concept Check Darwin Borrows from Malthus 32
Demography: Influences on Population Size and Competition for Limited
Resources 33
Evolutionary Biology: Explaining the Transformation of Earlier Life-Forms into
Later Life-Forms 33
The Theory of Evolution: Darwin’s Contribution 35
Since Darwin: Mechanisms of Inheritance, the Evolutionary Synthesis, and the
Discovery of DNA 37
Mechanisms of Inheritance 37
The Evolutionary Synthesis, the Study of Populations, and the Causes of
Evolution 43
DNA: Discovery of the Molecular Basis of Evolution 45
Anthropology Matters HIN1: The Evolution of the Swine Flu Pandemic 48
Answering the Big Questions 49
Key Terms 50
Evolution Matters: Past, Present, and Future of a Fundamental Scientific
Theory 50
Additional Readings 51

CHAPTER 3 GENETICS: REPRODUCING LIFE
AND PRODUCING VARIATION 52

Big Questions 53
The Cell: Its Role in Reproducing Life and Producing Variation 54

The DNA Molecule: The Genetic Code 58
DMNA. The Blueprint of Life 58

The DNA Molecule: Replicating the Code 60
.Chromosome Types 61

Anthropology Matters The Human Genome Project: A Genetic
Revolution 62




Mitosis: Production of Identical Somatic Cells 64

How Do We Know? Ancient DNA Opens New Windows on the Past
Concept Check The Two Steps of DNA Replication 66

Meiosis: Production of Gametes (Sex Cells) 67

Producing Proteins: The Other Function of DNA 89

Concept Check The Two Steps of Protein Synthesis 74

Genes: Structural and Regulatory 75

Polymorphisms: Variations in Specific Genes 75
Genotypes and Phenotypes: Genes and Their Expression 78

The Complexity of Genetics 79

Answering the Big Questions 81

Key Terms 82

Evolution Matters: Insights from Genetics 83
Additional Readings 83

CHAPTER 4 GENES AND THEIR EVOLUTION:
POPULATION GENETICS 84

Big Questions 85
Demes, Reproductive Isolation, and Species 86
Hardy-Weinberg Law: Testing the Conditions of Genetic Equilibrium 80

Anthropology Matters Got Milk?: Lactose Tolerance and Lactase
Persistence 90

Mutation: The Only Source of New Alleles 93

Natural Selection: Advantageous Characteristics, Survival, and Reproduction 96
Patterns of Natural Selection 96
Natural Selection in Animals: The Case of the Peppered Moth and Industrial
Melanism 97

How Do We Know? Hardy-Weinberg Visits the Classroom: The Case of PTG

Tasters vs. PTC MNontasters 98

Natural Selection in Humans: Abnormal Hemoglobins and Resistance to
Malaria 100

The Geography of Sickle-Cell Anemia and the Association with Malaria 1or

The Biology of Sickle-Cell Anemia and Malarial Infection 103

The History of Sickle-Cell Anemia and Malaria 105

Otber Hemoglobin and Enzyme Abnormalities 105

Genetic Drift: Genetic Change due to Chance 107
Founder Effect: A Special Kind of Genetic Drift 109

Gene Flow: Spread of Genes across Population Boundaries 111
Agriculture and Origins of Modern Europeans 114

Concept Check What Causes Evolution? 114

Table of Contents  xi



Answering the Big Questions 116

Key Terms 116

Evolution Matters: The Four Forces of Evolution 117
Additional Readings 117

CHAPTER 5 BIOLOGY IN THE PRESENT:
LIVING PEOPLE 118

Big Questions 119

ls Race a Valid, Biologically Meaningful Concept? 120
Brief History of the Race Concept 120
Debunking the Race Concept: Franz Boas Shows that Human Biology /s
Mot Static 121
So-Called Racial Traits Are Not Concordant 121
Human Variation: Geographic Clines, Not Racial Categories 122

Life History: Growth and Development 123
The Growth Cycle: Conception through Adulthood 123
Prenatal Stage: Sensitive to Environmental Stress, Predictive of Adult
Health 123

Anthropology Matters Coronary Heart Disease Starts Early: Prenatal
Origins of a Comman Killer 124
Postnatal Stage: The Maturing Brain, Preparing for Adufthood 125
Adult Stage: Aging and Senescence 128

How Do We Know? Life on the Margins: The Case of the East African
Turkana Pastoralists 130
Evolution of Human Life History: Food, Sex, and Strategies for Survival and
Reproduction 130
Prolonged Childhood: Fat-Bodied Moms and Their Big-Brained Babies 131

Concept Check Life History Stages in Humans: Prenatal, Postnatal, and
Adult 132
Grandmothering: Part of Human Adaptive Success 132

Adaptation: Meeting the Challenges of Living 133
Climate Adaptation: Living on the Margins 134
Heat Stress and Thermoregulation 134
Body Shape and Adaptation to Heat Stress 135
Cold Stress and Thermoregulation 136
Solar Radiation and Skin Color 137
Solar Radiation and Vitamin D Synthesis 139
Solar Radiation and Folate Protection 139
High Altitude and Access to Oxygen 140
Nutritional Adaptation: Energy, Nutrients, and Function 141
Macronutrients and Micronutrients 141

Concept Check Adaptation: Heat, Cold, Solar Radiation, High Altitude 142
Human Nutrition Today 144
Ouvernutrition and the Consequences of Dietary Excess 144

xil Table of Contents



Anthropology Matters \We Live in an Obesogenic World: Understanding the
Obesity Pandemic in an Evolutionary Perspective 146

Concept Check Nutritional Adaptation 149
Workload Adaptation: Skeletal Homeostasis and Function 150
Excessive Activity and Reproductive Ecology 151

Answering the Big Questions 153

Key Terms 154

Evolution Matters: Human Variation Today 154
Additional Readings 155

CHAPTER 6 BIOLOGY IN THE PRESENT:
THE OTHER LIVING PRIMATES 156

Big Questions 157
What Is a Primate? 158
Arboreal Adapfation—Frimates Live in Trees and Are Good at It 162
Primates Have a Versatile Skeletal Structure 162
Primates Have an Enbanced Sense of Touch 164
Primates Have an Enbanced Sense of Vision 164

Concept Check \What Makes Primates Good at Living in Trees? 185
Primates Have a Reduced Reliance on Senses of Smell and Hearing 166
Dietary Plasticity—Primates Eat a Highly Varied Diet, and Their Teeth Reflect
This Adaptive Versatility 166
Primates Have Retained Primitive Characteristics in Their Teeth 166
Primates Have a Reduced Number of Teeth 167
Primates Have Fvolved Different Dental Specializations and Functional
Emphases 167
Concept Check \What Gives Primates Their Dietary Flexibility? 168
Parental Investmeni—Primate Parents Provide Prolonged Care for Fewer
but Smarter, More Socially Compler, and Longer-Lived Offspring 170
Concept Check Primate Parenting 171
What Are the Kinds of Primates? 172
The Strepsirhines 177
How Do We Know? How Adaptable Are Primates?: The Lemurs of
St. Catherines Island 178

The Haplorhines 180

Anthropology Matters Frimates in Peril: Miss Waldron's Red Colobus
Monkey 184

Concept Check Strepsirhines and Haplorhines Differ in Their Anatomy and
Senses 187

. Answering the Big Questions 190

Key Terms 190

Evolution Matters: Our Closest Living Relatives 191
Additional Readings 191




xiv Table of Contents

CHAPTER 7 PRIMATE SOCIALITY, SOCIAL
BEHAVIOR, AND CULTURE 192

Big Questions 193
Primate Societies: Diverse, Complex, Long-Lasting 194
Diversity of Primate Societies 194
Primate Social Behavior: Enhancing Survival and Reproduction 795
Primate Residence Patterns 195
Primate Reproductive Strategies: Males' Differ from Females’ 197
Concept Check Male and Female Reproductive Strategies 197
How Do We Know? Chimpanzee Predators: A Model for Origins of Human
Hunting 198
The Other Side of Competition: Cooperation in Primates 199
Getting Food: Everybody Needs It, but the Burden Is on Mom 201
Acquiring Resources and Transmitting Knowledge: Got Culture? 201
Anthropology Matters The Mother/Infant Bond and Social Learning: Harry
Harlow's Insights from Primate Behavior 205
Vocal Communication Is Fundamental Behavior in Primate Societies 207
Answering the Big Questions 211
Key Terms 212
Evolution Matters: Primate Social Organization and Behavior 212
Additional Readings 212

PART Il THE PAST: EVIDENCE
FOR THE PRESENT 213

CHAPTER 8 FOSSILS AND THEIR PLACE
IN TIME AND NATURE 214

Big Questions 215

Fossils: Memaories of the Biological Past 219
What Are Fossifs? 219
Taphonomy and Fossilization 219
Types of Fossils 220

How Do We Know? The Fossil Record and the Timing and Tempo of
Evolution 222
Limitations of the Fossil Record: Representation Is Important 224

Just How Old Is the Past? 225
Time in Perspective 225
Geologic Time: Earth History 225
Relative and Numerical Age 230
Relative Methods of Dating: Which Is Older, Younger, the Same Age? 231
Stratigraphic Correlation 231
Chemical Dating 231




Biostratigraphbic (Faunal) Dating 232

Cultural Dating 233

Absolute Methods of Dating: What Is the Numerical Age? 234
The Radiometric Revolution and the Dating Clock 234

The Revolution Continues: Radiopotassium Dating 240

Anthropology Matters The Atomic Bomb and Radiocarbon Dating 240
Non-Radiometric Absolute Dating Methods 241

Concept Check How Old |s It7? 243
Genetic Dating: The Molecular Clock 244

Reconstruction of Ancient Environments and Landscapes 245
The Driving Force in Shaping Environment: Temperature 246

Chemistry of Animal Remains and Ancient Soils: Windows onto Diets and

Habitats 247
Answering the Big Questions 250
Key Terms 260
Evolution Matters: The Fossil Record 251
Additional Readings 251

CHAPTER 9 PRIMATE ORIGINS AND EVOLUTION:
THE FIRST 50 MILLION YEARS 252

Big Questions 253
Why Did Primates Emerge? 255

The First True Primate: Visual, Tree-Dwelling, Agile, Smart 266
Primates in the Paleocene? 256
Eocene Euprimates: The First True Primates 257
The Anthropoid Ancestor: Euprimate Contenders 260
The First Anthropoids 262

How Do We Know? The Fayum Depression: Heartland of Anthropaid
Ancestors 262

Early Anthropoids Evolve and Thrive 265
Concept Check When Were They Primates?: Anatomy through Time 265

Coming to America; Origin of New World Higher Primates 268
How Anthropoids Got to South America 269
Apes Begin in Africa and Dominate the Miocene Primate World 271
Apes Leave Africa; On to New Habitats and New Adaptations 273
Apes in Europe: The Dryopithecids 275
Apes in Asia: The Sivapithecids 275
Dead End in Ape Evolution: The Oreopithecids 278
Climate Shifts and Habitat Changes 278

Concept Check The First Apes: A Remarkable Radiation 279
Miocene Ape Survivors Give Rise o Modern Apes 280

Anthropology Matters Fine Motor Skills: Uniquely Human? 280
Apes Return to Africa? 281

Table of Contents  xv



Morkeys on the Move 282

Answering the Big Questions 284

Key Terms 284

Evolution Matters: Primate Social Organization and Behavior: The Deep
Roots of the Order Primates 285

Additional Readings 285

CHAPTER 10 EARLY HOMININ ORIGINS
AND EVOLUTION: THE ROOTS
OF HUMANITY 286

Big Questions 287

What |z a Hominin? 288
Bipedal Locomotion: Getting Around on Two Feet 289
Nonhoning Chewing: No Slicing, Mainly Grinding 292

How Do We Know? The Lesson of Piltdown: Science as a Way of
Knowing 284

Concept Check \What Makes a Hominin a Hominin? 297

Why Did Hominins Emerge? 297
Charles Darwin's Hunting Hypothesis 297
Peter Rodman and Henry McHenry's Patchy Forest Hypothesis 299
Owen Lovejoy's Provisioning Hypothesis 300
Sexual Dimorphism and Human Behavior 300
Bipedality Had lts Benefits and Costs: An Evolutionary Trade-Off 301

What Were the First Hominins? 301
The Pre-Australopithecines 301
Sahelanthropus tchadensis (7—6 mya) 302
Orrorin tugenensis (6 mya) 303
Ardipithecus kadabba and Ardipithecus ramidus (5.8-4.4 mya) 304

Concept Check The Pre-Australopithecines 309

The Australopithecines (41 mya) 310

Australopithecus anamensis (4 mya) 311

Australopithecus afarensis (3.6-3.0 mya) 312

Australopithecus (Kenyanthropus) platyops (3.5 mya) 315
| Diversification of the Homininae: Emergence of Multiple Evolutionary
| Lineages from One (3—1mya) 315
Australopithecus garhi (2.5 mya): The First Maker, and User, of Tools 316
Evolution and Extinction of the Australopithecines 318

Anthropology Matters Finders of the Ancestors 321
Concept Check The Australopithecines 322
Answering the Big Questions 326

Key Terms 326

Evolution Matters: The First Hominins 327
Additional Readings 327

i  Table of Contents




CHAPTER 11 THE ORIGINS AND EVOLUTION
OF EARLY HOMO 328

Big Questions 329
Homeo habilis: The First Species of the Genus Homeo 331
The Path to Humanness: Bigger Brains, Tool Use, and Adaptive
Flexibility 331
Homo habilis and Australopithecus: Similar in Body Plan 333
Homeo habilis's Adaptation: Inteligence and Tool Use Become Important 333
Habitat Changes and Increasing Adaptive Flexibility 334
Concept Check Homo habilis: The First Member of Our Lineage 334
Homo eractus; Early Homo Goes Global 335
Homo erectus in Africa (1.8—.3 mya) 336
Homo erectus in Asia (1.8—.3 mya) 343
How Do We Know? The Nariokotome Homo erecius Boy of Kenya: How Fast
Was His Growth? 344
Homo erectus in Europe (1.2 million—400,000 yBF) 348
Evolution of Homo erectus: Biological Change, Adaptation, and Improved
MNutrition 348 :
How Do We Know? Giving Birth to Big-Brained Babies 354
Concept Check Homo erectus: Beginning Globalization 357

Anthropology Matters The Fossil Evidence for Human Evelution 358
Patterns of Evolution in Homo erectus 358

Answering the Big Questions 360

Key Terms 360

Evolution Matters: The Origins of Homo 361

Additional Readings 361

CHAPTER 12 THE ORIGINS, EVOLUTION, AND
DISPERSAL OF MODERN PEOPLE 362

Big Questions 363
What Is So Modermn about Modern Humans? 365

Modern Homo sapiens: Single Origin and Global Dispersal or Regional
Continuity? 366

What Do Homo sapiens Fossils Tell Us about Modern Human Origins? 367
Early Archaic Homo sapiens 367
Archaic Homo sapiens i Africa (350,000—200,000 yBP) 368
Early Archaic Homo sapiens in Asia (350,000-130,000 yBF) 369

How Do We Know? Atapuerca, Spain: Fossil Hominin Bonanza 370
Early Archaic Homo sapiens in Europe (500,000-130,000 yBP) 372
Early Archaic Homo sapiens’ Dietary Adaptations 373
Late Archaic Homo sapiens 374
Late Archaic Homo sapiens in Asia (6o,000—40,000 yBP) 375
Late Archaic Homo sapiens in Europe (130,000—30,000 ¥yBF) 376
The Neandertal Body Plan: Aberrant or Adapted? 379

Table of Contents

xvii




Neandertal Hunting: Incfficient or Successful? 381
Neandertals Buried Their Dead 384

Neandertals Talked 385

Neandertals Used Symbols 387

Concept Check Archaic Homo sapiens 387

Early Modern Homo sapiens 388

Early Modern Homo sapicns in Africa (z00,000—6,000 yBP) 389
Anthropology Matters Learning about the Past from the Living: Injury,

Occupation, and Behavior 380

Early Modern Homo sapiens in Asia (9o,000-18,000 yBP) 394

Early Modern Homo sapiens in Europe (35,000-15,000 yBP) 395

MModern Behavioral and Cuitural Transitions 389

Concept Check Early Modern Homo sapiens 399

How Has the Biological Variation in Fossil Homo sapiens Been
Interpreted? 400
Ancient DNA: Interbreeding between Neandertals and Early Modern
Peaple? 400
Living People's Genetic Record: Setiling the Debaie on Modern Human
Origins 402

Assimilation Maodel for Modern Human Variation: Neandertals Are Still
with Us 402

Concept Check Models for Explaining Modern Home sapiens' Origins 403

Modern Humans' Other Migrations: Colonization of Australia, the Pacific, and
the Americas 404
Down Under and Beyond: The Australian and Pacific Migrations 406
Arrival in the Western Hemisphere: The First Americans 408

Answering the Big Questions 413

Key Terms 414

Evolution Matters: The Origins of Modern People 414
Additional Readings 415

CHAPTER 13 OUR LAST 10,000 YEARS:
AGRICULTURE, POPULATION, AND
THE BIOARCHAEOLOGY OF A
FUNDAMENTAL TRANSITION 416

Big Questions 417

The Agricultural Revolution: New Foods and New Adaptations 419
Population Pressure 420
Regional Variation 421
Survival and Growth 425
How Do We Know? \What People Ate: Reconstructing Diet with
Chemistry 426

Agriculture: An Adaptive Trade-Off 428
Population Growth 428
Environmental Degradation 429

xvili  Table of Contents




Concept Check The Good and Bad of Agriculture 431

Anthropology Matters Viclence in the Human Past: What Have People
Done When the Food Ran Out? 432

How Did Agriculture Affect Human Biology? 434

The Changing Face of Humanity 434

Tawo Hypotheses 434

Implications for Teeth 436
Concept Check Soft Food and Biclogical Change 436

Building a New Physique: Agriculture’s Changes to Workload/Activity 437
How Do We Know? Bones and Behavior 438

Concept Check Labor, Lifestyle, and Adaptation in the Skeleton 442
Health and the Agricultural Revaolution 442
Population Crowding and Infectious Disease 442
The Consequences of Declining Nutrition: Tooth Decay 444 -
Nutritional Consequences Due to Missing Nutrients: Reduced Growth and Abnormal
Development 445

Concept Check Health Costs of Agriculture 445
Nutritional Consequences of Iron Deficiency 446
Nutritional Consequences: Heights on the Decline 447

If It Is So Bad for You, Why Farm? 450
Answering the Big Questions 452
Key Terms 453

Evolution Matters: The Origins and Biocultural Consequences of
Farming 453

Additional Readings 454

PART lll THE FUTURE: THE SHAPE
OF THINGS TO COME 455

CHAPTER 14 EVOLUTION: TODAY AND
TOMORROW 456

Big Questions 457

The Forces of Change: A Warming Planet, Increasing Population, and Shifting
Technology 458
Global Warming 458

How Do We Know? Global Climates Are Rapidly Changing 460
Human Population Growth 462

Anthropology Matters Biodiversity on the Downturn: The Human Role 464
The Nutrition Transition 467

Concept Check Forces Shaping Our World: Climate, Population, and
Technology 470
Hypersanitation, Health, and the Hygiene Hypothesis 471

Table of Contents  xix



Our Ongoing Evolution 473

Who Will We Be Tomorrow? 476

Answering the Big Questions 477

Key Terms 477

Evolution Matters: The Future of the Human Condition 478
Additional Readings 478

Appendix: The Skeleton Al

Glossary of Place Names A18
Bibliography A20

Permissions Acknowledgments A43
Index A47 | |




