CLARK SPENCER LARSEN

DISCOVERING
PHYSICAL ANTHROPOLOGY

FOURTH EDITION



OOOOOOOOOOOOO

OUR ORIGINS






OUR ORIGINS

CLARK SPENCER LARSEN



has been independent since its founding in 1923, when William Warder Norton and Mary D.
Herter Norton first published lectures delivered at the People’s Institute, the adult education division of New York City’s Cooper
Union. The firm soon expanded its program beyond the Institute, publishing books by celebrated academics from America
and abroad. By midcentury, the two major pillars of Norton’s publishing program—trade books and college texts—were firmly
established. In the 1950s, the Norton family transferred control of the company to its employees, and today—with a staff of
four hundred and a comparable number of trade, college, and professional titles published each year—W. W. Norton & Company
stands as the largest and oldest publishing house owned wholly by its employees.
Copyright © 2017, 2014, 2011, 2008 by W. W. Norton & Company, Inc.

Printed in the United States of America.

Editor: Jake Schindel

Assistant Editor: Rachel Goodman

Development Editor: Sunny Hwang

Project Editors: Rachel Mayer and Caitlin Moran
Associate Director of Production: Benjamin Reynolds
Marketing Manager, Anthropology: Katie Sweeney
Associate Director of Digital Media: Tacy Quinn
Associate Editor, Emedia: Mary Williams

Editorial Assistant, Emedia: Sarah Rose Aquilina
Photo Editor: Stephanie Romeo

Photo Researcher: Elyse Rieder

Permissions Manager: Megan Schindel

Permissions Clearing: Bethany Salminen

Text Designer: Jillian Burr

Art Director: Rubina Yeh

Composition and page layout: Brad Walrod
lllustrations: Imagineering—Toronto, ON
Manufacturing: LSC Communications—Kendallville, IN

Fourth Edition

Library of Congress Cataloging-in-Publication Data
Names: Larsen, Clark Spencer.
Title: Our origins : discovering physical anthropology / Clark Spencer Larsen, The Ohio State University.
Description: Fourth edition. | New York : W.W. Norton & Company, [2017] |
Includes bibliographical references and index.
Identifiers: LCCN 2016053370 | ISBN 9780393284904 (pbk.)
Subjects: LCSH: Physical anthropology.
Classification: LCC GN50.4 .L37 2017 | DDC 599.9—dc23 LC record available at https://lccn.Ioc.gov/2016053370 |

W. W. Norton & Company, Inc., 500 Fifth Avenue, New York, N.Y. 10110-0017
Www.wwnorton.com |
W. W. Norton & Company Ltd., Castle House, 75/76 Wells Street, London W1T 3QT

1234567890


https://lccn.loc.gov/2016053370
http://www.wwnorton.com

To Chris and Spencer,
with my deepest thanks for their help,
encouragement, and (unwavering) patience

In memory of Jack Repcheck
(January 13, 1957-October 14, 2015)
Editor, writing mentor, and friend



is a native of
Nebraska. He received his B.A. from Kansas State University
and M.A. and Ph.D. from the University of Michigan.
Clark’s research is in bioarchaeology, skeletal biology, and
paleoanthropology. He has worked in North America,
Europe, and Asia. His current fieldwork is in Turkey, Italy,
and the United States. He has taught at the University
of Massachusetts, Northern lllinois University, Purdue
University, and the University of North Carolina. Since
2001, he has been a member of the faculty at The Ohio
State University, where he is Distinguished Professor of
Social and Behavioral Sciences. He teaches introductory
physical anthropology, osteology, bioarchaeology, and
paleoanthropology. Clark has served as president of the
American Association of Physical Anthropologists and
as editor-in-chief of the American Journal of Physical
Anthropology. He is a member of the National Academy of
Sciences and a Fellow of the American Association for the
Advancement of Science. In addition to Our Origins, he has
authored or edited 35 books and monographs, including
Bioarchaeology: Interpreting Behavior from the Human Skeleton,
Skeletons in Our Closet, Advances in Dental Anthropology, and
A Companion to Biological Anthropology.

vi



BASIC TABLE
OF CONTENTS

| To the Instructor xxii |
[ To the Student xxx |

[ CHAPTER 1 What s Physical Anthropology? 3 |

PART I The Present: Foundation for the Past 23
[ CHAPTER 2 Evolution: Constructing a Fundamental Scientific Theory 25

[ CHAPTER 3 Genetics: Reproducing Life and Producing Variation 55
[ CHAPTER 4 Genes and Their Evolution: Population Genetics 89

[ CHAPTER 5 Biology in the Present: Living People 125
I
I

CHAPTER 6 Biology in the Present: The Other Living Primates 167
CHAPTER 7 Primate Sociality, Social Behavior, and Culture 207

PART Il The Past: Evidence for the Present 231
[ CHAPTER 8 Fossils and Their Place in Time and Nature 233

[ CHAPTER 9 Primate Origins and Evolution: The First 50 Million Years 273

[ CHAPTER 10 Early Hominid Origins and Evolution: The Roots of Humanity 309
[ CHAPTER 11 The Origins and Evolution of Early Homo 353

[ CHAPTER 12 The Origins, Evolution, and Dispersal of Modern People 391

[ CHAPTER 13 The Past 10,000 Years: Agriculture, Population, Biology 445

PART 111 The Future: The Shape of Things to Come 481
[ CHAPTER 14 Evolution: Today and Tomorrow 483 |







TABLE OF
CONTENTS

[Dedication v|
|About the Author vi |
[Basic Table of Contents _vii |
[Table of Contents x|
[List of Two-Page Spreads  xx|
[To the Instructor  xxii|
Tools for Teaching and Learning ~ xxv
Who Helped  xxvi
[To the Student  xxx |

ICHAPTER 1 What s Physical Anthropology? 3

|BIG QUESTIONS 3
(1.1 Whatls Anthropology? §
[1.2_ What s Physical Anthropology? 4
What Do Physical Anthropologists Do? 7
HOW DO WE KNOW?E Franz Boas Invents Anthropology, American Style 8
[1.3_ What Makes Humans So Different from Other Animals?: The Six Steps to Humanness 11
[1.4_ How We Know What We Know: The Scientific Method 14
ANTHROPOLOGY MATTERS The Forensic Anthropology of Decay 18

[CHAPTER REVIEW 21
nswering the Big Questions 21

Key Terms 21
Study Quiz__ 21
Fvolution Review: Physical Anthropology as Science 22
Additional Readings 22




[CHAPTER 2 Evolution: Constructing a Fundamental Scientific Theory 25
I |

[2.1 " The Theory of Evolution: The Context for Darwin 2§
Geology: Reconstructing Earth’s Dynamic History 29

Paleontology: Reconstructing the History of Life on Earth 29
Taxonomy and Systematics: Classifying Living Organisms and Identifying Their Biological Relationships 31
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
Darwin Borrows from Malthus 35
[2.2 _The Theory of Evolution: Darwin’s Contribution 35
Catastrophes in the Past: Their “Impact” on Evolution 36
Pre-Darwinian Theory and Ideas: Groundwork for Evolution 38
[ 2.3 Since Darwin: Mechanisms of Inheritance, the Evolutionary Synthesis, and the Discovery of DNA 42
Mechanisms of Inheritance 42
The Evolutionary Synthesis, the Study of Populations, and the Causes of Evolution 43
ONA: Discovery of the Molecular Basis of Evolution 46
Ebola: The Evolution of a Crisis 50

[Answering the Big Questions 5

Key Terms 5
Study Quiz 52
Evolution Review: Past, Present, and Future of a Fundamental Scientific Theory 5

[Additional Readings 53

[CHAPTER 3 Genetics: Reproducing Life and Producing Variation 5
I |

[3.1 The Cell: Its Role in Reproducing Life and Producing Variation 5§
(3.2 The DNA Molecule: The Genetic Code 60

ONA: The Blueprint of Life 61
3.3 The DNA Molecule: Replicating the Code 67

Chromosome Types 63

Genomics and Human Evolution: Answers to Fundamental
Questions 64

[3.4  Mitosis: Production of Identical Somatic Cells 64
The Two Steps of DNA Replication 67
Paleogenetics: Ancient DNA Opens New Windows on the Past 68
[3.5_ Meiosis: Production of Gametes (Sex Cells) 70
[3.6_ Producing Proteins: The Other Function of DNA 72
The Two Steps of Protein Synthesis 77
[3.7__ Genes: Structural and Regulatory 7§

X | Table of Contents



[ 3.8 Polymorphisms: Variations in Specific Genes 79

Genotypes and Phenotypes: Genes and Their Expression 82
[3.9 The Complexity of Genetics 87

[Answering the Big Questions 84

Key Terms 8
tudy Quiz 86
Evolution Review: Insights from Genetics 87
Additional Readings 87

I[CHAPTER 4 Genes and Their Evolution: Population Genetics 89
I I

[4.1 Demes, Reproductive Isolation, and Species 90
Got Milk? The LCT Phenotype: Lactose Tolerance and Lactase

Persistence 94
(4.2 Hardy-Weinberg Law: Testing the Conditions of Genetic Equilibrium 94
[4.3  Mutation: The Only Source of New Alleles 97
[6.4 Natural Selection: Advantageous Characteristics, Survival, and Reproduction 107
Patterns of Natural Selection 101
Natural Selection in Animals: The Case of the Peppered Moth and Industrial Melanism 101
Hardy-Weinberg Visits the Classroom: The Case of PTC Tasters versus PTC

Nontasters 102
Natural Selection in Humans: Abnormal Hemoglobins and Resistance to Malaria 107
The Geography of Sickle-Cell Anemia and the Association with Malaria 108
The Biology of Sickle-Cell Anemia and Malarial Infection 109
The History of Sickle-Cell Anemia and Malaria 109
Other Hemoglobin and Enzyme Abnormalities 111
[4.5  Genetic Drift: Genetic Change Due to Chance 113
Founder Effect: A Special Kind of Genetic Drift 115
[4.6  Gene Flow: Spread of Genes across Population Boundaries 117
Agriculture and Origins of Modern Europeans 119
What Causes Evolution? 120

Answering the Big Questions 122
Key Terms 12

Study Quiz 122
Evolution Review: The Four Forces of Evolution 12

[Additional Readings 123

ICHAPTER 5 Biology In the Present: Living People 125
I |

[5.1_Is Race a Valid, Biologically Meaningful Concept? 124
Brief History of the Race Concept 126
Debunking the Race Concept 127

Table of Contents | xi



So-Called Racial Traits Are Not Concordant 127
Human Variation: Geographic Clines, Not Racial Categories 128
[5.2 Life History: Growth and Development 129
ANTHROPOLOGY MATTERS IsRaceReal? 130
The Growth Cycle: Conception through Adulthood 132
Prenatal Stage: Sensitive to Environmental Stress, Predictive of Adult Health 132
Postnatal Stage: The Maturing Brain, Preparing for Adulthood 133

ANTHROPOLOGY MATTERS Coronary Heart Disease Starts Early: Prenatal Origins of a Common
Killer 134

Adult Stage: Aging and Senescence 138
HOW DO WE KNOW?E Life on the Margins: The Case of the East African Turkana Pastoralists 140
Evolution of Human Life History: Food, Sex, and Strategies for Survival and Reproduction 142
CONCEPT CHECIC Life History Stages in Humans: Prenatal, Postnatal, and Adult 142
Prolonged Childhood: Fat-Bodied Moms and Their Big-Brained Babies 143
Grandmothering: Part of Human Adaptive Success 143
[5.3 Adaptation: Meeting the Challenges of Living 143
Climate Adaptation: Living on the Margins 144
Heat Stress and Thermoregulation 144
Body Shape and Adaptation to Heat Stress 145
Cold Stress and Thermoregulation 146
Solar Radiation and Skin Color 147
Solar Radiation and Vitamin D Synthesis 148
Solar Radiation and Folate Protection 150
High Altitude and Access to Oxygen 150
Nutritional Adaptation: Energy, Nutrients, and Function 151
Macronutrients and Micronutrients 151
CONCEPT CHECIHK Adaptation: Heat, Cold, Solar Radiation, High Altitude 152
Human Nutrition Today 154
Overnutrition and the Consequences of Dietary Excess 154

ANTHROPOLOGY MATTERS Lifeinan Obesogenic World:
Understanding the Obesity Pandemic in an Evolutionary Perspective 156

CONCEPT CHECIHK Nutritional Adaptation 160
Workload Adaptation: Skeletal Homeostasis and Function 160
Excessive Activity and Reproductive Ecology 161

[CHAPTER REVIEW 164

[ Answering the Big Questions 164
Key Terms 16
Study Quiz 164
Evolution Review: Human Variation Today 16
Additional Readings 16

ICHAPTER 6 Biology in the Present: The Other Living Primates 167

[BIG QUESTIONS 167
|6.1 Whatls a Primate? 168

| Table of Contents



Arboreal Adaptation—Primates Live in Trees and Are Good at It~ 169
Primates Have a Versatile Skeletal Structure 172
Primates Have an Enhanced Sense of Touch 174
Primates Have an Enhanced Sense of Vision 174
Primates Have a Reduced Reliance on Senses of Smell and Hearing 174
CONCEPT CHECIHK What Makes Primates Good at Living in Trees? 175
Dietary Plasticity—Primates Eat a Highly Varied Diet, and Their Teeth Reflect This Adaptive Versatility 176
Primates Have Retained Primitive Characteristics in Their Teeth 176
Primates Have a Reduced Number of Teeth 176
Primates Have Evolved Different Dental Specializations and Functional Emphases 177

Parental Investment—Primate Parents Provide Prolonged Care for Fewer but Smarter,
More Sacially Complex, and Longer-Lived Offspring 179

CONCEPT CHECIK What Gives Primates Their Dietary Flexibility? 179
CONCEPT CHECIK Primate Parenting 182
[ (6.2 What Are the Kinds of Primates? 182
The Strepsirhines 187
HOW DO WE KNOW? How Adaptable Are Primates? The Lemurs of St. Catherines Island 188
CONCEPT CHECIHK Monkey or Ape? Differences Matter 193
The Haplorhines 193
ANTHROPOLOGY MATTERS Mitigating Endangerment 196
CONCEPT CHECI Strepsirhines and Haplorhines Differ in Their Anatomy and Senses 200

[CHAPTER REVIEW 204

nswering the Big Questions 204

Key Terms 20
[Study Quiz_ 204

Evolution Review: Our Closest Living Relatives 205
Additional Readings 205

[CHAPTER 7 Primate Sociality, Social Behavior, and Culture 207

|BIG QUESTIONS 207
[ 7.1 Primate Societies: Diverse, Complex, Long-Lasting 20§
Diversity of Primate Societies 208
Primate Social Behavior: Enhancing Survival and Reproduction ~ 209
Primate Residence Patterns 209
Primate Reproductive Strategies: Males” Differ from Females” 211
CONCEPT CHECIK Male and Female Reproductive Strategies 212
The Other Side of Competition: Cooperation in Primates 212
HOW DO WE KNOW? Chimpanzee Predators: A Model for Origins of Human Hunting ~ 214
[7.2_ Getting Food 214
[7.3  Acquiring Resources and Transmitting Knowledge: Got Culture? 217
[7.4_ Vocal and Nonvocal Communication Is Fundamental Behavior in Primate Societies 221
Translating Primate Communication: It's About the Context 221

ANTHROPOLOGY MATTERS Ethnoprimatology: Understanding Human-Nonhuman
Primate Co-Adaptation and Conservation in Indonesia 222

Table of Contents |



Predator Alarms: In Defense of the Primate Society 224
Chimpanzee Vocalization: Labeling the World Around Them 225
Gesturing Is Not Limited to Humans 227

Nonvocal Communication: Learning Signing 228

[CHAPTER REVIEW 229

Answering the Big Questions 229
[Key Terms 229
Study Quiz 229
|Evolution Review: Primate Social Organization and Behavior
Additional Readings 23

23

7 (T oF A2 o220

..II'W N |PART Il The Past: Evidence for the Present 231

|CHAPTER 8 Fossils and Their Place in Time and Nature 233

[B1G QUESTIONS 233
[ 8.1 Fossils: Memories of the Biological Past 237
What Are Fossils? 237
Taphonomy and Fossilization 237
Types of Fossils 237
HOW DO WE KNOW? The Fossil Record: The Timing and Tempo of Evolution 240
Limitations of the Fossil Record: Representation Is Important 242
[8.2 Just How Old Is the Past? 243
Time in Perspective 243
Geologic Time: Earth History ~ 243
Relative and Numerical Age 248
Relative Methods of Dating: Which Is Older, Younger, the Same Age? 249
Stratigraphic Correlation 249
Chemical Dating 249
Biostratigraphic (Faunal) Dating 250
Cultural Dating 251
Absolute Methods of Dating: What Is the Numerical Age? 252
The Radiometric Revolution and the Dating Clock ~ 252
The Revolution Continues: Radiopotassium Dating 257
ANTHROPOLOGY MATTERS The Atomic Bomb: Radiocarbon Dating 258
Non-Radiometric Absolute Dating Methods ~ 260
Genetic Dating: The Molecular Clock 262
CONCEPT CHECK How 0ld Is It? 263
B.3__Reconstruction of Ancient Environments and Landscapes 264
The Driving Force in Shaping Environment: Temperature 265
Chemistry of Animal Remains and Ancient Soils: Windows onto Diets and Habitats 267

| Table of Contents




[CHAPTER REVIEW 27d

[Answering the Big Questions 270
Kei Terms 27ﬂ

Study Quiz 27ﬂ

Evolution Review: The Fossil Record 27]
Additional Readings 271

[CHAPTER 9 Primate Origins and Evolution: The First 50 Million Years 273

[BIG QUESTIONS 273
[9.1  Why Did Primates Emerge? 279
[9.2_ The First True Primate: Visual, Tree-Dwelling, Agile, Smart 274
Primates in the Paleocene? 276
Eocene Euprimates: The First True Primates 277
The Anthropoid Ancestor: Euprimate Contenders 280
HOW DO WE KNOW? The Fayum Depression: Heartland of Anthropoid Ancestors 282
The First Anthropoids 284
[9.3 Early Anthropoids Evolve and Thrive 285
CONCEPT CHECHK When Were They Primates? Anatomy through Time 288
[9.4  Coming to America: Origin of New World Higher Primates 28
How Anthropoids Got to South America 290
B.5__ Apes Begin in Africa and Dominate the Miocene Primate World 292
[9.6  Apes Leave Africa: On to New Habitats and New Adaptations 294
Apes in Europe: The Dryopithecids 296
Apes in Asia: The Sivapithecids ~ 298
Dead End in Ape Evolution: The Oreopithecids 299
Climate Shifts and Habitat Changes 299
CONCEPT CHECIK The First Apes: A Remarkable Radiation 300
Miocene Ape Survivors Give Rise to Modern Apes 300
[9.7  Apes Return to Africa? 301
(9.8 Monkeys on the Move 301
ANTHROPOLOGY MATTERS Fine Motor Skills: Are They Uniquely Human? 302

[CHAPTER REVIEW 304

Answering the Big Questions 304
Key Terms 30
Study Quiz_ 306
Evolution Review: Primate Social Organization and Behavior: The Deep Roots of the Order Primates 307
Additional Readings 307

CHAPTER 10 Early Hominin Origins and Evolution: The Roots of
Humanity 309

BIG QUESTIONS 309
[10.1 What s a Hominin? 310
Bipedal Locomation: Getting Around on Two Feet 311
Nonhoning Chewing: No Slicing, Mainly Grinding 314

Table of Contents |



The Lesson of Piltdown: Science as a Way of Knowing 316
What Makes a Hominin a Hominin? 319
[10.2_Why Did Hominins Emerge? 319
Charles Darwin’s Hunting Hypothesis 319
Peter Rodman and Henry McHenry's Patchy Forest Hypothesis 321
Owen Lovejoy's Provisioning Hypothesis 322

Sexual Dimorphism and Human Behavior 327
Bipedalism Had Its Benefits and Costs: An Evolutionary Trade-0ff 323
| 10.3What Were the First Hominins? 323
The Pre-Australopithecines 323
Sahelanthropus tchadensis (7-6 mya) 323
Orrorin tugenensis (6 mya) 325
Ardipithecus kadabba and Ardipithecus ramidus (5.8-4.4 mya) 325
The Pre-Australopithecines 331
The Australopithecines (4-1 mya) 332
Australopithecus anamensis (4 mya) 333
Australopithecus afarensis (3.6-3.0 mya) 334
Australopithecus [Kenyanthropus) platyops (3.5 mya) 337
Australopithecus deyiremeda (3.5-3.3 mya) 337

Diversification of the Homininae: Emergence of Multiple Evolutionary Lineages
from Australopithecus (3-1 mya) 338

Australopithecus garhi (2.5 mya) 338
The First Toolmakers and Users: Australopithecus or Homo? 339
Evolution and Extinction of the Australopithecines 341
Finders of the Ancestors 342
The Australopithecines 346

|Answering the Big Questions 35
(Key Terms 35
Study Quiz__35

Evolution Review: The First Hominins 351
Additional Readings 351

ICHAPTER 11 The Origins and Evolution of Early Homo 353
| |

[11.1_Homo habilis: The First Species of the Genus Homo 359
The Path to Humanness: Bigger Brains, Tool Use, and Adaptive Flexibility 355
Homo habilis and Australopithecus: Similar in Body Plan 357
Homo habilis's Adaptation: Intelligence and Tool Use Become Important 357
Homo habilis: The First Member of Our Lineage 358
Habitat Changes and Increasing Adaptive Flexibility ~ 358
Early Homo in South Africa: Homo naledi 359
Underground Astronauts: Finding Early Homo in South Africa 360

xvi | Table of Contents



111.2_Homo erectus: Early Homo Goes Global 362
Homo erectus in Africa (1.8-0.3 mya) 363
Homo erectus in Asia (1.8-0.3 mya) 370
Homo erectus in Europe (1.2 Million-400,000 yBP) 373
Evolution of Homo erectus: Biological Change, Adaptation, and Improved Nutrition 374

Giving Birth to Big-Brained Babies: The Evolutionary Benefits of
Rotational Birth 380

Homo erectus: Beginning Globalization ~ 383

Tracking Human Evolution: Fossils Are the Record of
Transition and Process 384

Patterns of Evolution in Homo erectus 386
After Homo erectus: Expect the Unexpected in Hominin Evolution 386

[Answering the Big Questions 38

Key Terms 38
Study Quiz 38
Evolution Review: The Origins of Homo 389
Additional Readings 389

ICHAPTER 12 The Origins, Evolution, and Dispersal of Modern People

391

[12.1_What Is So Modern about Modern Humans? 393
[12.2Modern Homo sapiens: Single Origin and Global Dispersal or Regional Continuity? 394
[12.3What Do Homo sapiens Fossils Tell Us about Modern Human Origins? 395
Early Archaic Homo sapiens 395
Archaic Homa sapiens in Africa (350,000-200,000 yBP) 396
Early Archaic Homo sapiens in Asia and Europe (350,000-130,000 yBP) 397
Atapuerca, Spain: Fossil Hominin Bonanza 398
Early Archaic Homo sapiens’ Dietary Adaptations 400

Late Archaic Homo sapiens 401
Late Archaic Homo sapiens in Asia (60,000-40,000 yBP) 402
Late Archaic Homo sapiens in Europe (130,000-30,000 yBP) 404
The Neandertal Body Plan: Aberrant or Adapted? 407
Neandertal Hunting: Inefficient or Successful? 409
Neandertals Buried Their Dead 412
Neandertals Talked ~ 413

Archaic Homo sapiens 415

Neandertals Used Symbols 415

Early Modern Homa sapiens 416
Early Modern Homo sapiens in Africa (200,000-6,000 yBP) ~ 417

Injury, Occupation, and Behavior: Learning about the
Past from the Living ~ 418

Early Modern Homo sapiens in Asia (100,000-18,000 yBP) ~ 422
On the Margin of Modernity in Southeast Asia: Homo floresiensis 425
Early Modern Homo sapiens in Europe (35,000-15,000 yBP) 427

Table of Contents

xvii



CONCEPT CHECI Early Modern Homo sapiens 430
Modern Behavioral and Cultural Transitions ~ 430
[ 12.4_How Has the Biological Variation in Fossil Homo sapiens Been Interpreted? 431

Ancient DNA: Interbreeding between Neandertals and Early Modern People? 432
Living People’s Genetic Record: Settling the Debate on Modern Human Origins 433

[12.5 Assimilation Model for Modern Human Variation: Neandertals Are Still with Us 434
CONCEPT CHECIK Models for Explaining Modern Homo sapiens’ Origins 434

[12.6_Modern Humans’ Other Migrations: Colonization of Australia, the Pacific, and the Americas 434
Down Under and Beyond: The Australian and Pacific Migrations ~ 437
Arrivalin the Western Hemisphere: The First Americans 438

[CHAPTER REVIEW 442

Answering the Big Questions 442
Key Terms 44
Study Quiz 442

Evolution Review: The Origins of Modern People 443
Additional Readings I.l.i

ICHAPTER 13 The Past 10,000 Years: Agriculture, Population, Biology 44§

|BIG QUESTIONS 444
[13.1_The Agricultural Revolution: New Foods and New Adaptations 444
Population Pressure 448
Regional Variation 449
Survival and Growth 453
HOW DO WE KNOW? Bioarchaeochemistry: Reconstructing Past Diets and Inferring Nutrition 454
[13.2Agriculture: An Adaptive Trade-0ff 454
Population Growth 456
Environmental Degradation ~ 456
CONCEPT CHECI The Good and Bad of Agriculture 457
[13.3How Did Agriculture Affect Human Biology? 459
ANTHROPOLOGY MATTERS First Warfare: The Massacre at Kilianstadten 460
The Changing Face of Humanity 462
Two Hypotheses 467
Implications for Teeth 463
Building a New Physique: Agriculture’s Changes to Workload and Activity ~ 464
CONCEPT CHECIK Soft Food and Biological Change ~ 464
HOW DO WE KNOW? Bones and Behavior 466
Health and the Agricultural Revolution 469
Population Crowding and Infectious Disease 469
CONCEPT CHECIK Labor, Lifestyle, and Adaptation in the Skeleton 470
The Consequences of Declining Nutrition: Tooth Decay ~ 472
Nutritional Consequences Due to Missing Nutrients: Reduced Growth and Abnormal Development 472
CONCEPT CHECI Health Costs of Agriculture 473
Nutritional Consequences of Iron Deficiency 474
Nutritional Consequences: Heights on the Decline 474

| Table of Contents



[ 13.4 IfItIs So Bad for You, Why Farm? 475

ICHAPTER REVIEW 479

Answering the Big Questions 479
Key Terms 47

Study Quiz 479
Evolution Review: The Origins And Biocultural Consequences of Farming 48

Additional Readings 480

PART 111 The Future: The Shape of
Things to Come 481

[CHAPTER 14 Evolution: Today and Tomorrow 483

|BIG QUESTIONS 483

[ 141 The Forces of Change: A Warming Planet, Increasing Population, and Shifting Technology 484
Global Warming 484
HOW DO WE KNOW? Global Climates Are Rapidly Changing 486
Human Population Growth 489
ANTHROPOLOGY MATTERS Biodiversity Downturn: The Human Role 490
CONCEPT CHECIK Forces Shaping Our World: Climate, Population, and Technology ~ 495
The Nutrition Transition ~ 496
Hypersanitation, Health, and the Hygiene Hypothesis 498

[14.2_Our Ongoing Evolution 500

[14.3 Who Will We Be Tomorrow? _ 503

[CHAPTER REVIEW 504

Answering the Big Questions 504
Key Terms 50
Study Quiz 504
[Evolution Review: The Future of the Human Condition 50
Additional Readings 50

| Study Quiz Answers sod

Appendix: The Skeleton Al|
Glossary G11 |

Glossary of Place Names G138 |
Bibliography B20 |

Permissions Acknowledgments P46 |

Table of Contents |



TWO-PAGE

SPREADS

How Do We Know? Franz Boas
Invents Anthropology, American
Style 8-9

Figure 1.4 The Six Big Events

of Human Evolution: Bipedalism,
Nonhoning Chewing, Dependence on
Material Culture, Speech, Hunting,
and Domestication of Plants and
Animals 12-13

Anthropology Matters The
Forensic Anthropology of Decay: Body
Decomposition at the Body Farm
18-19

How Do We Know? Catastrophes
in the Past: Their “Impact” on
Evolution 36-37

Figure 2.15 Timeline: Darwin’s
Theory of Evolution 40-41

Anthropology Matters Ebola: The
Evolution of a Crisis 50-51

Anthropology Matters Genomics
and Human Evolution: Answers to
Fundamental Questions 64-65

How Do We Know? Paleogenetics:
Ancient DNA Opens New Windows on
the Past 68-69

Figure 2.19 Protein Synthesis 74-75

Anthropology Matters Got Milk?
The LCT Phenotype: Lactose Tolerance
and Lactase Persistence 94-95

How Do We Know? Hardy-
Weinberg Visits the Classroom: The
Case of PTC Tasters versus PTC
Nontasters 102-103

Anthropology Matters Is Race
Real? 130-131

Anthropology Matters Coronary
Heart Disease Starts Early: Prenatal
Origins of a Common Killer 134-135

How Do We Know? Life on the
Margins: The Case of the East African
Turkana Pastoralists 140-141

Anthropology Matters Lifeinan
Obesogenic World: Understanding the
Obesity Pandemic in an Evolutionary
Perspective 156-157

Figure 6.2 Primate Adaptation in
Microcosm: The Tai Forest, Ivory
Coast, West Africa 170-171

How Do We Know? How Adaptable
Are Primates? The Lemurs of St.
Catherines Island 188-189
Anthropology Matters Mitigating
Endangerment 196-197

How Do We Know? Chimpanzee
Predators: A Model for Origins of
Human Hunting 214-215

Figure 7.5 Primate Predation in the
Tai Forest 218-219



ANTHROPOLOGY MATTERS

If you asked the question “Is race real?” as part of an on-campus poll, nearly
all would say with certainty that yes, race is real. Some might even go so far as
to say, of course race fs real. If those polled were then asked in what ways race
is real, they would probably mention skin pigmentation as the lead diagnostic
characteristic of one’s racial identity. They would also probably tell you that

all humans can be racially categorized, such as “white,” "black,” or “Asian.”

If pressed further, the majority in your poll would say that race as a biological
category is very real indeed. But does this popular consensus mean that racial
categories do, in fact, exist?

worl,

Ethnoprimatology: Understanding
Human-Nonhuman Primate Co-
Adaptation and Conservation in
Indonesia 222-223

The Fossil
Record: The Timing and Tempo of
Evolution 240-241

What Did They Look
Like? Bringing Fossils to Life through
Reconstruction 244-245

The Atomic
Bomb: Radiocarbon Dating: The
Development of the Atomic Bomb
Produces Insights Into the Past 258-
259

The Fayum
Depression: Heartland of Anthropoid
Ancestors 282-283

Eocene-Oligocene-
Miocene Habitats and Their Primates
294-295
Fine
Motor Skills: Are They Uniquely
Human? 302-303

The Lesson
of Piltdown: Science as a Way of
Knowing 316-317

From Discovery
to Understanding: Constructing a
Fundamental Scientific Theory
328-329

2 Q022 02
ERE Ay e ;. 3
(BRI T TR, _ BRE T AR e
et S A ma
P, T T T o .n
oW WLk B e B
w o B e

Finders of
the Ancestors 342-343

Underground
Astronauts: Finding Early Homo in
South Africa 360-361

Homo erectus at 1
Million Years Ago: The Daka Landscape
of the Middle Awash, Ethiopia 368-
369
Giving Birth to
Big-Brained Babies: The Evolutionary
Benefits of Rotational Birth 380-381

Tracking
Human Evolution: Fossils Are the
Record of Transition and Process
384-385

Atapuerca,
Spain: Fossil Hominin Bonanza 398-
399

Injury,
Occupation, and Behavior: Learning
about the Past from the Living 418-
419

The First Modern
Humans: Biology and Behavior 420-
421

Bioarchaeochemistry: Reconstructing
Past Diets and Inferring Nutrition 454-
455

First
Warfare: The Massacre at
Kilianstadten 460-461

Bones and
Behavior 466-467

Biological
Consequences of the Agricultural
Revolution 476-477

Global Climates

Are Rapidly Changing 486-487
Biodiversity
Downturn: The Human Role 490-491

BEX recovery

BEX oiscovery

X UNDERSTANDING ARDI:

Two-page Spreads | xxi


http://www.digital.wwnorton.com/ourorigins4

It Is about Engagement

Teaching is about engagement—connecting the student with
knowledge, making it real to the student, and having the student
come away from the course with an understanding of core con-
cepts. Our Origins: Discovering Physical Anthropology seeks to
engage the student in the learning process. Engaging the student is
perhaps more of a challenge in the study of physical anthropology
than in the study of other sciences, mainly because the student has
likely never heard of the subject. The average student has prob-
ably taken a precollege course in chemistry, physics, or biology.
Physical anthropology, though, is rarely mentioned or taught in
precollege settings. Commonly, the student first finds out about the
subject when an academic advisor explains that physical anthro-
pology is a popular course that fulfills the college’s natural science
requirement.

Once taking the course, however, that same student usually
connects quickly with the subject because so many of the topics are
familiar—fossils, evolution, race, genetics, DNA, monkeys, forensic
investigations, and origins of speech, to name a few. The student
simply had not realized that these separately engaging topics come
under the umbrella of one discipline, the subject of which is the
study of human evolution and human variability.

Perhaps drawn to physical anthropology because it focuses on
our past and our present as a species, the student quickly sees the
fundamental importance of the discipline. In Discover magazine’s
100 top stories of 2009, 18 were from physical anthropology. Three
topics from the field were in the top 10, including the remarkable
new discovery of our earliest human ancestor, Ardipithecus. So
important was this discovery that Science, the leading international

professional science journal, called it the “Breakthrough of the
Year” for 2009. The discussions in this textbook of topics familiar
and unfamiliar give the student stepping-stones to science and to
the centrality of physical anthropology as a window into under-
standing our world. Whether the students find the material familiar
or unfamiliar, they will see that the book relates the discipline to
human life: real concerns about human bodies and human identity.
They will see themselves from an entirely different point of view
and gain new awareness.

In writing this book, | made no assumptions about what the
reader knows, except to assume that the reader—the student
attending your physical anthropology class—has very little or
no background in physical anthropology. As | wrote the book, |
constantly reflected on the core concepts of physical anthropology
and how to make them understandable. | combined this quest for
both accuracy and clarity with my philosophy of teaching; namely,
engage the student to help the student learn. Simply, teaching
is about engagement. While most students in an introductory
physical anthropology class do not intend to become professional
physical anthropologists, some of these students become inter-
ested enough to take more courses. So this book is written for
students who will not continue their study of physical anthropology,
those who get “hooked” by this fascinating subject (a common
occurrence!), and those who now or eventually decide to become
professionals in the field.

The book is unified by the subject of physical anthropology. But
equally important is the central theme of science—what it is, how
it is done, and how scientists (in our case, anthropologists) learn
about the natural world. | wrote the book so as to create a picture of
who humans are as organisms, how we got to where we are over the
past millions of years of evolution, and where we are going in the
future in light of current conditions. In regard to physical anthropol-
ogy, the student should finish the book understanding human evo-
lution and how it is studied, how the present helps us understand



the past, the diversity of organisms living and past, and the nature
of biological change over time and across geography. Such knowl-
edge should help the student answer questions about the world. For
example, How did primates emerge as a unique group of mam-
mals? Why do people look different from place to place around the
world? Why is it important to gain exposure to sunlight yet unsafe
to prolong that exposure? Why is it unhealthy to be excessively
overweight? Throughout their history, what have humans eaten,
and why is it important to know?

| have presented such topics so that the student can come
to understand the central concepts and build from them a fuller
understanding of physical anthropology. Throughout the book, |
emphasize hypothesis testing, the core of the scientific method,
and focus on that process and the excitement of discovery. The
narrative style is personalized. Often | draw on my own experi-
ences and those of scientists | know or am familiar with through
their teaching and writing, to show the student how problems are
addressed through fieldwork or through laboratory investigations.

Scientists do not just collect facts. Rather, they collect data
and make observations that help them answer questions about the
complex natural world we all inhabit. Reflecting this practice, Our
Origins: Discovering Physical Anthropology is a collection not of facts
for the student to learn but of answers to questions that help all of
us understand who we are as living organisms and our place in the
world. Science is a way of knowing, it is a learning process, and it
connects our lives with our world. In these ways, it is liberating.

How the Book Is Organized

The book is divided into three parts. After an introductory overview
of anthropology and physical anthropology, part | presents the key
principles and concepts in biology, especially from an evolution-
ary perspective. This material draws largely on the study of living
organisms, including humans and nonhuman primates. Because
much of our understanding of the past is drawn from what we

have learned from the present, this part lays the foundation for the
presentation in part |[|—the past record of primate and human evo-
lution. In putting the record of the living up front, this book departs
from the style of most other introductory physical anthropology
textbooks, which start out with the earliest record and end with

the living. This book takes the position that most of what we learn
about the past is based on theory and principles learned from the
living record. Just as all of Charles Darwin’s ideas were first derived
from seeing living plants and animals, much of our understanding
of function and adaptation comes from living organisms as models.
Therefore, this book views the living as the window onto what came
before—the present contextualizes and informs our understanding
of the past. It is no mistake, then, that Our Origins is the title of the
book. The origins of who we are today do not just lie in the record of
the past, but are very much embodied in the living. Our origins are
expressed in our physical makeup (bones, teeth, and muscles), in
our behavior, and in so many other ways that the student taking this
course will learn about from this book and from you. You can teach
individual chapters in any order, and that is partly because each

chapter reinforces the central point: we understand our past via
what we see in the living.

Part Il presents evidence of the past, covering more than 50
million years of primate and human evolution. Most textbooks of
this kind end the record of human evolution at about 25,000 years
ago, when modern Homo sapiens evolved worldwide. This textbook
also provides the record since the appearance of modern humans,
showing that important biological changes occurred in just the past
10,000 years, largely relating to the shift from hunting and gath-
ering to the domestication of plants and animals. Food production
was a revolutionary development in the human story, and part |1
presents this remarkable record, including changes in health and
well-being that continue today. A new subdiscipline of physical
anthropology, bioarchaeology, is contributing profound insights into
the past 10,000 years, one of the most dynamic periods of human
evolution. During this period, a fundamental change occurred in
how humans obtained food. This change set the stage for our cur-
rent environmental disruptions and modern living conditions.

Part Il explores the record of continued evolution and dis-
cusses the impact of new developments, such as global warming,
the alarming global increase in obesity, and the rise of health threats
such as newly emerging infectious diseases, of which there is little
understanding and for which scientists are far from finding cures.
This part looks at the implications of these developments for evolu-
tion and for humans’ future on Earth.

Changes in the Fourth Edition

Reflecting the dynamic nature of physical anthropology, there

are numerous revisions and updates throughout this new, fourth

edition of Our Origins: Discovering Physical Anthropology. These

updates serve to provide content on the new and cutting-edge
developments in the discipline, to give new ways of looking at older
findings, and to keep the book engaging and timely for both you and
your students. Although the core principles of the book remain the
same, namely the focus on evolution, the revisions throughout the
book present new insights, new discoveries, and new perspectives.

Other changes are intended to give added focus and clarity and to

increase the visual appeal that supports the pedagogy of engage-

ment and learning:

* New content on race and human variation. The new edition
provides answers to fundamental questions about race in Amer-
ica. This fourth edition explains that while race is a social reality,
there is no meaningful biological basis for categorizing human
variation. Therefore, while governmental and other institutions
use categories to describe “race,” the categories are not biologi-
cally informed.

* New content on the globalization of diet. The traditional
low-fat, high-protein diet in many settings around the world is
rapidly shifting to a high-fat, high-carbohydrate diet, resulting in
an epidemic of obesity globally. This has important consequenc-
es for world health in the twenty-first century.

* New content on rapidly emerging infectious diseases. New
infectious diseases—such as those caused by Ebola, bird flu,
and, most recently, Zika—are emerging owing to the evolutionary
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changes taking place in the viruses and in the human hosts. We
are learning how that evolution occurs, and how understanding
this evolution offers a very practical foundation for mitigating
these life-threatening events.

* New content on epigenetics. The new edition explores the
remarkable advances in our understanding of the human genome
and the role of environment in modifying the way that DNA is
regulated and expressed (but without modifying the DNA itself).
Some of these modifications taking place well before birth can
have long-term health consequences.

* New content on primate social behavior. Anthropologists are
learning much more about social interactions between members
of primate groups, and just how critical social behavior is for the
well-being and functioning of social units.

* New content on the genomes of hominins. Analysis of
ancient DNA of Neandertals reveals the presence of alleles for
modern human disease. New analysis of ancient DNA from Ken-
newick Man and other Paleoamericans reveals a clear genetic link
between the earliest humans in the Western Hemisphere with
modern Native Americans.

* New content on fossil primate discoveries. A newly dis-
covered fossil New World monkey pre-dates the earliest known
fossil New World monkey by as much as 10 million years.

¢ New content on fossil hominin discoveries. New discoveries
of Ardipithecus extend the lineage back to more than 6 million
years ago, taking us closer to the divergence of the great apes
and hominins. In South Africa, cavers exploring the Rising Star
Cave system discovered hundreds of skulls, teeth, and bones,
all representing at least 15 early hominins. Named Homo naledi,
this species is represented by the largest assemblage of early
hominins in a single site in Africa. Its study is full of surprises and
is expanding the scope of our understanding of human origins
and human evolution. Excavations on Flores Island, where the
famous “Hobbit” (Homo floresiensis) fossils were found, landed
a new surprise: a dwarf hominin that may be the ancestor of H.
floresiensis. Re-dating of H. floresiensis takes it back in time to at
least 60,000 yBP.

* Anthropology Matters and How Do We Know? boxes.

New boxes highlight exciting and relevant new developments

in physical anthropology, including work at the “Body Farm” for
developing the field of forensic anthropology; the Ebola virus and
how knowledge of its evolution helps us combat the disease; new
findings from genomics and the origins and evolution of mod-
ern humans and their migrations; the meaning of race and what
anthropology brings to the discussion of this controversial topic;
new developments in primate conservation; the exciting discov-
ery and study of Homo naledi; bone chemistry and its application
to the study of diets in past human populations, both long extinct
and recent; and the earliest evidence of warfare and what human
skeletons tell us about violence and conflict.

¢ New content on dramatic changes in the world’s climate
today. We are living at a time of rapidly changing climate, involv-
ing global warming. New content in this edition makes the case
that we may be living in a wholly new epoch, what many scientists
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are calling the “Anthropocene.” New content in the final chapter
of Our Origins focuses on the effects of climate change happen-
ing in the world around us today.

¢ Revision of content to enhance clarity. There is a contin-
ued focus on understanding core concepts, with considerable
attention given to cell biology, genetics, DNA, race and human
variation, primate taxonomy, locomotion, and dating methods.
Like previous editions, | paid careful attention to the clarity of
figure captions. The figure captions do not simply repeat text but
rather offer the student additional details relevant to the topic
and occasional questions about concepts that the figures convey.

* Greatly enhanced art program. The new edition contains
more than 100 new or revised figures, often using a new “pho-
torealistic” style. The book adds several full-color two-page
spreads developed by Mauricio Antén, a world-renowned
artist with expertise in representing past life in wonderful visual
presentations.

¢ InQuizitive. InQuizitive is a new online formative and adaptive
learning tool that includes a variety of question types featuring
the vibrant, detailed, and photorealistic art from the text, as
well as the accompanying suite of animations. Answer-specific
feedback for every question helps students work through their
mistakes, and InQuizitive personalizes students’ quizzing experi-
ence to target the areas they need help with most.

¢ Updated Evolution Review sections. At the end of each
chapter, an Evolution Review section summarizes material on
evolution in each chapter and includes assignable questions
about concepts and content. Suggested answers appear in the
Instructor’s Manual and the Interactive Instructor’s Guide.

* New teaching and learning tools. Consistent with the highly
visual nature of physical anthropology, the instructor media
package has been greatly expanded. Please see the complete
listing that starts on page xxv. The Update PowerPoint Service
features a new minilecture that will be posted to the Norton
Instructor’s site each semester on the latest discoveries in the
discipline.

Each chapter opens with a vignette telling the story of one person’s
discovery that relates directly to the central theme of the chapter.
This vignette is intended to draw your students into the excitement
of the topic and to set the stage for the Big Questions that the
chapter addresses.

Big Question learning objectives are introduced early in the
chapter to help your students organize their reading and under-
stand the topic.

Concept Checks are scattered throughout each chapter and
immediately follow a major section. These aids are intended to help
your students briefly revisit the key points they have been reading.

Locator Maps are placed liberally throughout the book. Col-
lege-level instructors tend to hope that students have a good sense
of geography, but like a lot of people who do not look at places



around the world on a daily basis, students often need reminders
about geography. In recognition of this, locator maps in the book’s
margins show the names and locations of places that are likely not
common knowledge.

Photorealistic Art You Can “Touch”: Designed to give stu-
dents an even better appreciation for the feel of the discipline, the
art program has been substantially reworked. Now most illustra-
tions of bones and skeletons have an almost photorealistic feel, and
most primates were redrawn for a high degree of realism. This book
helps your students visualize what they are reading about by includ-
ing hundreds of images, many specially prepared for the book.
These illustrations tell the story of physical anthropology, including
key processes, central players, and important concepts. As much
thought went into the pedagogy behind the illustration program as
into the writing of the text.

Definitions are also presented in the text’s margins, giving
your students ready access to what a term means in addition to its
use in the associated text. For convenient reference, defined terms
are signaled with boldface page numbers in the index.

A How Do We Know? box in each chapter discusses in
more detail how a particular scientist went about the process of
discovery.

An Anthropology Matters box in each chapter makes the
important point that what we learn from this discipline has practical
applications of broader significance in the “real” world. Students
will come away from each box with a sense of how the material
affects them.

At the end of each chapter, Answering the Big Questions
presents a summary of the chapter’s central points organized along
the lines of the Big Questions presented at the beginning of the
chapter. In addition, | have added to the Chapter Review at the end
of each chapter a new Study Quiz, asking a handful of key questions
that | ask my own students.

The study of evolution is the central core concept of physical
anthropology. The Evolution Review section at the end of each
chapter discusses topics on evolution featured in the chapter and
asks questions that will help the student develop a focused under-
standing of content and ideas.

InQuizitive is our new online assessment service featuring
visual, conceptual, and reading assessments keyed to the Big Ques-
tion learning objectives, several of which are highlighted for your
convenience at the end of each chapter. InQuizitive helps you track
and report on your students’ progress and make sure they are better
prepared for class.

Join me now in engaging your students in the excitement of
discovering physical anthropology.

The Our Origins teaching and learning package provides instructors
and students with all the tools they need to visualize anthropologi-
cal concepts, learn key vocabulary, and test knowledge.

For Instructors

New InQuizitive New InQuizitive online assessment is available
for use with Our Origins, Fourth Edition, featuring engaging assign-
ments with focused feedback. InQuizitive includes drag-and-drop
and other image-based questions designed to help students better
understand the core objectives of each chapter. Further questions
on the reading help you check if students have worked through the
chapter material. Designed to be intuitive, accessible, and easy to
use, InQuizitive makes it a snap to assign, assess, and report on
student performance and help keep your class on track.

Chapter 9. Primate Origins and Evolution

@ e

9.3 'What were the first higher primates?

Complete the following sentence by dragging the correct word to the blank.

Aegyptopithecus was ane of the mast common [BIORIGRIREGS].

oligopithecids § paraplthecids

Youvomed @0 psinty.
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Student Access Codes for InQuizitive InQuizitive comes at

no charge with all new books in any format (paperback, looseleaf,
ebook, or custom). If students need to purchase a stand-alone
access code for InQuizitive, they can do so at an affordable price at
digital.wwnorton.com/ourorigins4.

New Interactive Instructor’s Guide Find all the resources you
need to create a rich and engaging course experience in one place
with the new Interactive Instructor’s Guide: iig.wwnorton/ouror-
igins4/full. Easily search by keyword, topic, or chapter to find and
download videos, animations, in-class activity suggestions, Power-
Points, and more on this new site.

Coursepacks Available at no cost to professors or students,
Norton Coursepacks for online or hybrid courses come in a variety
of formats, including all versions of Blackboard. With just a simple
download from wwnorton.com/instructors, instructors can bring
high-quality Norton digital media into a new or existing online
course. Content includes review and quiz questions designed for
the distance or blended learning environment. Norton animations
and videos are also made available to integrate in your classes,
including the new Anthropology Matters videos. Additionally, if
InQuizitive will be in use, contact the local Norton representative
to learn about our easy integration options for a single sign-on and
gradebook experience with your Coursepack.
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New Animations Animations of key concepts from the text are
available to instructors and students in several ways, including via
the Coursepack, the Interactive Instructor’s Guide, and at wwnor-
ton.com/instructors and digital.wwnorton.com/ourorigins4. These
are brief, easy to use, and great for explaining concepts either in
class or as a self-study tool.

New Anthropology Matters and How Do We Know? Vid-

eos New original videos accompany a selection of Anthropology
Matters and How Do We Know? features from the text. Anicon
indicates when a video is available. Each two- to three-minute
video further enhances the content while inspiring students to learn
more and understand the significance of what they are studying.
Instructors can obtain the videos through the Interactive Instruc-
tor’s Guide, wwnorton.com/instructors, or via the Coursepack.
Students can view the videos via the Coursepack or digital. wwnor-
ton.com/ourorigins4.

Update PowerPoint Service To help cover what is new in the
discipline, each semester Norton will provide a new set of supple-
mental lectures, notes, and assessment material covering current
and breaking research. Prepared by Laurie Reitsema (University of
Georgia), this material will be available for download at wwnorton.
com/instructors and in the Interactive Instructor’s Guide.
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Lecture PowerPoint Slides and Art Slides Designed for instant
classroom use, these slides prepared by Melissa Torpey (University
of North Carolina Wilmington) using art from the text are a great
resource for your lectures. All art from the book is also available

in PowerPoint and JPEG formats. Download these resources from
wwnorton.com/instructors or from the Interactive Instructor’s
Guide.

Prepare for Class with the Our Origins Instructor’s

Manual Prepared by Susan Kirkpatrick Smith (Kennesaw State
University), this resource provides lecture ideas, discussion topics,
suggested reading lists for instructors and students, and suggested
answers to Evolution Review questions.

Quickly and Easily Create Tests with the Our Origins Test
Bank Prepared by Greg Laden, this test bank contains mul-
tiple-choice and essay questions for each chapter. It is down-
loadable from Norton’s Instructor’s site and available in Word,
PDF, and ExamView" Assessment Suite formats. Visit wwnorton.
com/instructors.

Ebook: Same Great Book, a Fraction of the Price! An afford-
able and convenient alternative, Norton ebooks retain the content
and design of the print book and allow students to highlight and
take notes with ease, print chapters as needed, read online or off-
line, and search the text. Instructors can even take notes in their
ebooks that can be shared with their students.

| owe much to the many people who made this book possible, from
the planning and writing of the first and second editions, and now
this fourth edition. First and foremost, | thank my wife, Christine,
and son, Spencer, who helped in innumerable ways. They were my
captive audience: without protest, they listened to my ideas at the
dinner table, on family trips, and in other places where we probably
should have been talking about other things. Chris read many drafts
of chapters and gave great advice on when and where to cut, add, or
rethink. | thank my parents, the late Leon and Patricia Larsen, who
introduced me to things old and sparked my interest in the human
past.

Jack Repcheck first approached me about writing a textbook
on introductory physical anthropology. His power of persuasion,
combined with my own interest in the discipline and its presen-
tation to college students, was instrumental in reeling me in and
getting the project off the ground. Jack and others at W. W. Norton
& Company made the process of writing the book a great experi-
ence in all ways, from writing to publication. On the first edition, |
began work with editors John Byram and then Leo Wiegman. | am
indebted to Pete Lesser, who took on the project after Leo. Pete
gave direction on writing and production, provided very helpful
feedback on presentation and pedagogy, and orchestrated the pro-
cess of review, revision, and production—all without a hitch. Under
Pete’s guidance, the first edition became the most widely used
textbook in physical anthropology. Jack Repcheck continued the
project in preparation for the second edition. The preparation of



the third edition was overseen by editor Eric Svendsen. His advice
and guidance were central to seeing the book come to fruition. The
current fourth edition has benefited from Eric’s continued review
and input and was completed with the guidance and support of
Jake Schindel. Tacy Quinn has spearheaded the development of
new media for this edition including InQuizitive. Mary Williams and
Sarah Rose Aquilina do an excellent job developing the core supple-
ment package for each edition. Kurt Wildermuth edited the entire
manuscript for the first three editions. Sunny Hwang has now taken
Kurt’s place and has especially helped with revision in the end-
of-chapter material and the online supplements program. His skill
as an editor and staying on top of content from beginning to end
added enormously to the book’s presentation and readability. Cait-
lin Moran, Rachel Mayer, and Rachel Goodman were instrumental
in producing these pages and directing a wide variety of editing
issues. | welcome Katie Sweeney, who crafted an expert marketing
and promotional campaign. Ben Reynolds guided the process of
production from beginning to end. | am also grateful to Mauricio
Antén for his wonderful illustrations of six “big events” of human
evolution in chapter 1; the rendition of the Tai Forest primates as a
microcosm of primate adaptation in chapter 6; the Eocene, Oligo-
cene, and Miocene primates and their habitats in chapter 9; and his
reconstructions of Ardipithecus in chapter 10. Greg Laden’s timely
and efficient revision of the Test Bank is much appreciated. Susan
Kirkpatrick Smith provided quality work on the Instructor’s Manual
and Interactive Instructor’s Guide. Laurie Reitsema produces our
valuable Update PowerPoints each semester. Thanks to Melissa
Torpey for her capable work on the Lecture PowerPoint Slides.

With the input of instructors and focus group attendees who
are included in the reviewer list, we have created an extensive new
media and assessment suite for the fourth edition. However, my
thanks for extensive work in developing InQuizitive and our new
animations go to Tracy Betsinger of SUNY Oneonta, Ashley Hurst,
Kristina Killgrove of University of West Florida, Greg Laden, Joanna
Lambert of the University of Colorado, and Heather Worne of
University of Kentucky, with further thanks to contributors Jaime
Ullinger, Quinnipiac University, and Nancy Cordell, South Puget
Sound Community College. And thanks to Sandra Wheeler of Uni-
versity of Central Florida, Ellen Miller of Wake Forest University,
Bonnie Yoshida of Grossmont College, Jacqueline Eng of Western
Michigan University, Jeremy DeSilva of Dartmouth College, K. Eliz-
abeth Soluri of College of Marin, and again Nancy Cordell of South
Puget Sound Community College for their important feedback and
reviews of these resources.

There are a number of new boxes (Anthropology Matters and
How Do We Know?) in this new edition of Our Origins. | especially
thank the following anthropologists who helped with providing
material and advice: Lee Berger, Tracy Betsinger, Doug Crews,
Rachel Caspari, Agustin Fuentes, Scott McGraw, Hannah Mor-
ris, Erin Riley, and Karen Strier. In addition, the online interviews
feature Rachel Caspari, Scott McGraw, Hannah Morris, Erin Riley,
Karen Strier, Sarah Tishkoff, and Tiffiny Tung. For her leading role
and considerable effort in seeing these amazing presentations
completed, | am indebted to Tacy Quinn.

Thanks go to former and current graduate students and faculty

colleagues at Ohio State University who helped in so many ways.

| offer a very special thanks to Tracy Betsinger, who assisted in

a number of aspects of the book as well as the Coursepack. For

the first edition, she read drafts of chapters at various stages

and helped in figure selection, in glossary compilation, and as a
sounding board in general for ideas that went into the book. For the
second edition, she offered very helpful suggestions for revisions.
Thanks to Jaime Ullinger, who provided the content and data for
the box on PTC tasting. Tracy, Jaime, Jim Gosman, Dan Temple,
Haagen Klaus, and Josh Sadvari read parts or all of the manuscript
and offered great advice. For all four editions, | had many helpful
discussions with Scott McGraw and Dawn Kitchen about primate
behavior, evolution, and taxonomy. Scott also provided advice on
the production of the two-page spreads on both primate diver-
sity and eagle predation in the Tai Forest, Ivory Coast (chapters 6
and 7). John Fleagle provided valuable support reviewing details

in most of the new primate illustrations, in particular the two-

page spreads, and every new piece of art was reviewed by Arthur
Durband, Andrew Kramer, and Sandra Wheeler. Doug Crews gave
advice on the complexities of primate (including human) biology
and life history. Haagen Klaus provided materials for and help with
the two-page spread on the biological consequences of the agricul-
tural revolution and many other helpful comments and suggestions
for revision. Barbara Piperata advised me on key aspects of modern
human biology and nutrition science, and Dawn Kitchen provided
discussion and help on the fundamentals of primate communica-
tion and how best to present it. Josh Sadvari was indispensable in
the creation of the Evolution Review sections at the end of each
chapter. Ellen Mosley-Thompspn and John Brookeadvised me on
climate change and its role in our rapidly changing world. Likewise,
Mary Beth Cole developed terrific student review questions for
each chapter.

Over the years, | have had helpful conversations with my
teachers, colleagues, and students about areas of their expertise,
and these people have influenced the development of the book
in so many ways. | am grateful to Patricia J. O’Brien and Milford
H. Wolpoff, my respective undergraduate and graduate advisors.
Both were instrumental in developing my interest in science and
the wonderful profession | work in. | thank Barry Bogin, Kristen
Hawkes, Jim O’Connell, David Thomas, Bob Kelly, Jerry Milan-
ich, Bruce Smith, Kris Gremillion, Bonnie McEwan, Matt Cartmill,
Dale Hutchinson, Chris Ruff, Simon Hillson, Michael Schultz, Sam
Stout, Doug Ubelaker, Dan Sellen, Clark Howell, Rick Steckel, Phil
Walker, John Relethford, Mark Weiss, Margaret Schoeninger, Karen
Rosenberg, Lynne Schepartz, Fred Smith, Brian Hemphill, Bruce
Winterhalder, Meg Conkey, Desmond Clark, Erik Trinkaus, Kath-
erine Russell, Vin Steponaitis, Mark Teaford, Richard Wrangham,
Jerry Rose, Mark Cohen, William Bass, Loring Brace, Stanley Garn,
Frank Livingstone, Phil Gingerich, T. Dale Stewart, Larry Angel,
Mike Finnegan, Harriet Ottenheimer, Marty Ottenheimer, Roberto
Frisancho, Randy Susman, Karen Strier, Joanna Lambert, Jim
Hijiya, Cecil Brown, Bill Fash, Rich Blanton, Henry Wright, James
Griffin, Bill Jungers, David Frayer, Bill Pollitzer, George Armelagos,
Jane Buikstra, Elwyn Simons, Steve Churchill, Neil Tubbs, Bob Bet-
tinger, Tim White, Dean Falk, Owen Lovejoy, Scott Simpson, David
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Carlson, Alan Goodman, Bill Dancey, Debbie Guatelli-Steinberg,
Clark Mallam, and Chris Peebles.

The book benefited from the expertise of many anthropologists
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Thanks, everyone, for your help! Lastly, a very special thanks goes
to all of the faculty around the globe who adopted the previ-

ous three editions of Our Origins for their introductory physical
anthropology classes. | am also grateful to the hundreds of students
who connected with the book—many of whom have written me
with their comments. Please continue to send me your comments

(Larsen 53@osu.ed]).

Columbus, Ohio
July1,2016
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Thinking Like an Anthropologist

Who are we? Where do we come from? Why do we look and act the
way we do? This book is a journey that addresses these and other
big questions about us, Homo sapiens. This journey emphasizes
humans’ discovery of the fascinating record of our diversity and

of our evolution, a record that serves as a collective memory of

our shared biological presence on Earth. From here to the end of
the book, | will share with you all kinds of ideas that add up to our
current understanding of human beings as living organisms. Along
the way, you will experience scientific breakthroughs such as the
Human Genome Project and forensics (you might even watch CSI
and Bones in a whole new way). You will gain new understandings of
phenomena such as race and human diversity, global warming and
its impact on our evolution and our well-being, the origins of human
violence, global disease, and the growing worldwide obesity epi-
demic. Like an anthropologist tackling important questions, you will
discover places on nearly every continent and come to see what life
was like millions of years before the present, before the emergence
and evolution of humans.

Neither your instructor nor | can expect you as an introductory
student to understand all the developments in physical anthropol-
ogy. Both of us can, however, present you with a clear and concise
framework of the field. By the time you are finished reading this
book and completing this course, you will have a solid background
in the basic tenets of the discipline. This knowledge will help you
understand your place in nature and the world that we—more than
7 billion of us and growing—live in. The framework for develop-
ing your understanding of physical anthropology is the scientific

XXX

method, a universal approach to understanding the very complex
natural world. You should not assume that this book and this course
are about only knowing the right answers, the “facts” of physical
anthropology. Rather, they are also about seeing how physical
anthropologists know what they know—understanding the scien-
tific method. So as you read, keep in mind the key questions that
scientists try to answer, their processes and methods for finding the
answers, and the answers themselves.

In writing this book, | have focused on the big questions in
physical anthropology, how scientists have tackled them, and
what key discoveries have been made. | have not shied away
from identifying the scientists who made these discoveries—real
people, young and old, from all over the world. Whether you need
to learn all these individuals’ names and what they contributed
to the growth of physical anthropology and to our knowledge of
human evolution and variation is up to your instructor. But in the
introductory physical anthropology class that | teach, | encourage
my students to learn about the people behind the ideas. By seeing
the field through these people’s eyes, you can start thinking like an
anthropologist.

Seeing Like an Anthropologist

Thinking like an anthropologist includes seeing what anthropolo-
gists see. We anthropologists are constantly looking at things—fos-
silized human teeth, ancient DNA, excavated stone tools, primate
skeletons, and much more—and using what we see to understand
biology in the past and in the present. The photos and drawn

art throughout this book have been chosen to help you see what
anthropologists see. | strongly encourage you to pay close attention
to the visuals in the book and their captions because much of our
anthropological understanding is in the art program.



The Structure of the Book and Resources

The book is divided into three parts. After an overview of anthro-
pology and physical anthropology (chapter 1), part | provides the
basic context for how we understand human (and our nonhuman
primate relatives”) biology in the present (and how that helps us
understand the past). From this section of the book you should
come away with an understanding of evolution and the biology
associated with it. Evolution as an idea has a long history (chap-
ter 2). You will need to fully grasp the meaning and power of this
theory, which explains humans’ biological variation today and in
the past. Part | also has the important job of providing you with an
understanding of genetics (chapters 3 and 4). This information is
a central part of the evidence for evolution, from the level of the
molecule to the level of the population.

Part | also looks at the biology of living people, that of the
other living primates, and the variation among primate species. |
am keen on debunking the common notion that there are discrete
categories—races—of human beings (chapter 5). In fact, nothing
about the biology of people, present or past, indicates that we can
be divided into distinct groups. After looking at how environment
and culture help shape the way humans look and behave, | will
look similarly at nonhuman primates (chapters 6 and 7). Because
nonhuman primates’ appearances are much more categorical
than humans’ are, nonhuman primate appearance lends itself to
classification or taxonomy. In these chapters, we will look at what
nonhuman primates do in the wild, what they are adapted to, and
especially the environment’s role in shaping their behavior and
biology. By looking at living people and living nonhuman primates,
we will be better equipped to understand the biological evidence
drawn from the past.

Part Il examines the processes and evidence physical anthro-
pologists and other scientists use to understand the past (chapter
8), the evolution of prehuman primate ancestors that lived more
than 50 million years ago (chapter 9), and both the emergence of
our humanlike ancestors and their evolution into modern humans
(chapters 10, 11, and 12). Contrary to popular (and some scien-
tific) opinion, human evolution did not stop when anatomically
modern people first made their appearance in various corners of
the globe. Rather, even into the past 10,000 years a considerable
amount of biological change has occurred. Anthropologists have
learned that agriculture, which began some 10,000 years ago, has
been a fundamental force behind population increase. The down-
side of this shift to new kinds of food and the resulting population
increase was a general decline in health. The later section of part
Il (chapter 13) explores the nature and cause of biological change,
including the changes associated with health and well-being that
led to the biological and environmental conditions we face today.

Part Il (chapter 14) looks at the future of our species. Humans
continue to undergo biological change—some of it genetic, some
not. To understand nongenetic biological change, we will look
closely at how modern technologies and diets are profoundly

affecting human appearance and contributing to behavioral change.
Technologies and diets are helping produce new diseases, new
threats to animal and plant diversity, and a planet that is in some
ways becoming a less desirable place to live. In particular, global
warming’s evolving threat is among the most important issues of
our day and will prove even more important in the future. Chapters
1-13 will enable us to consider how humans can cope and thrive
when faced with such daunting challenges.

For every chapter, we have developed additional, helpful online
tools so you can further study and understand the concepts. Visit
digital.wwnorton.com/ourorigins4 to access animations and videos,
free of charge. You can also access InQuizitive here for engag-
ing, game-like, online questions with answer-specific feedback.
InQuizitive personalizes the questions you receive, based on how
you answer and express confidence along the way, to ensure that
you understand all of the Big Questions.

With this book in hand and our goals—thinking and seeing like
anthropologists—in mind, let us set off on this exciting journey.
Consider it a voyage of discovery, on which our shipmates include
your instructor and your fellow students. If we work hard and work
together, we will find perhaps the most interesting thing on Earth:
ourselves.
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The Georgia coast was a focal point for Spanish colonization
in the sixteenth and seventeenth centuries. European
colonization set in motion changes in human living conditions

that eventually affected human biology on a global scale.
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WhatlIs Physical
Anthropology?

BIG QUESTIONS

. What is anthropology?
. What is physical anthropology?

. What makes humans so different from other
animals?

. How do physical anthropologists know what they
know?

In the heat of the midday summer sun, our boat slowly made its way
across the five miles of water that separate mainland Georgia from St.
Catherines Island, one of a series of barrier islands dotting the Atlantic
seaboard. Today, the island is covered by dense vegetation typical of
the subtropical American South—palmettos and other palm trees,
pines, hickories, and live oaks—and is infested with a wide array of
stinging, burrowing, and biting insects. It is hard to imagine that this
setting was once a focal point of the Spanish colonial “New World,”
representing the northernmost extension of Spain’s claim on east-
ern North America (Figure 1.1). This was the location of the Roman
Catholic church and mission Santa Catalina de Guale, where several
hundred Indians and a dozen Spaniards lived and worked during the
late 1500s and most of the 1600s.

What could possibly have motivated my field team and me to
work for months under a blazing sun, fighting insects¢ Like any scien-
tific investigation, our fieldwork was motivated by specific questions
that we keenly wanted to answer. Buried in the sands of St. Catherines
were the mortal remains—skeletons—of the native people who had
lived at this long-abandoned place. These remains held answers to
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i de Guale
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Island)
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FIGURE 1.1

Spanish Mission Sites Spanish colonization
relied on the establishment of missions north
and west of St. Augustine, Florida, along

the coast of Georgia and the panhandle of
northern Florida. These sites, such as Mission
Santa Catalina de Guale (on St. Catherines
Island), provide insight into what the missions
might have looked like (inset). Researchers
have reconstructed the lifestyles of the Indians
and the Spanish colonizers who inhabited

the sites: by studying their skeletons, the
researchers assessed how the inhabitants
changed biologically after colonization.
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questions about the biology of modern people. Native Americans had lived in this area of
the world for most of the past 10,000 years. We wanted to know about their biological evo-
lution and variation: How had these people changed biologically over this time span? What
caused these changes? What circumstances led to the changes that we hoped to identify
and interpret?

When we first set foot on St. Catherines Island in the summer of 1982 to begin our work at
Mission Santa Catalina, we were excited about our project, but little did we realize just what
a spectacular scientific journey we were undertaking. The skeletons we sought turned out
to provide wonderfully rich biological details about a little-understood region of the world,
especially relating to the health and behavioral consequences of European contact on native
peoples. In setting up the research project, | had envisioned that our findings would prove to
be a microcosm of what had unfolded globally—in the Americas, Asia, Africa, and Australia—
during the previous 500 years of human history. During this period, significant biological
changes had taken place in humans. Some of these changes were evolutionary—they resulted
in genetic change. Other biological changes, nonevolutionary ones, reflected significant alter-
ationsin health and lifestyle, alterations that had left impressions on the skeletons we studied.
Such study—of genetic and nongenetic changes—here and elsewhere in the world has proved
fundamental to understanding human biology in the early twenty-first century.

Like any scientific investigation, the research project at Mission Santa Catalina did not
develop in a vacuum. Prior to our work there, my team and | had devoted nearly a decade to
studying hundreds of skeletons we had excavated from the region that predated the arrival
of the Spaniards. We had learned from archaeological evidence that before AD 1000 or so,
the people there ate exclusively wild animals, fish, and wild plants—they were hunters and
gatherers. Never settling into one place for any period of time, they moved from place to
place over the year, hunting animals, fishing on the coastline, and collecting plants. Then, their
descendants—the later prehistoric ancestors of the mission Indians—acquired corn agricul-
ture, becoming the first farmers in the region. These people did lots of fishing, but farming
produced the mainstay of their diet. This major shift in lifestyle led to the establishment of
semipermanent villages. In comparison with the hunter-gatherers living before AD 1000, the
later agricultural people were shorter, their skulls and limb bones were smaller, and they had
more dental disease and more infections. All of this information—scientific discoveries about
the prehistoric people, their biological changes, and their adaptations—set the stage for our
return to the island to study the people who lived at Santa Catalina, the descendants of the
prehistoric hunter-gatherers and later farmers. From our study of their remains, we learned
that after the Spaniards’ arrival, the native people worked harder, became more focused on
producing and eating corn, and their health declined. The combination of declining quality
of life and new diseases introduced by the Spaniards led to the native people’s extinction in
this area of North America.

The research just described is one small part of the broader discipline known as physical
anthropology. My work concerns life on the Atlantic coast of the southeastern United States,
but physical anthropologists explore and study everywhere humans and their ancestors lived.
This enterprise covers a lot of ground and a lot of time, basically the entire world and the past
50 million years or so! The territorial coverage of physical anthropology is so widespread and
sodiverse because the field addresses broad issues, seeking to understand human evolution—
what we were in the past, who we are today, and where we will go in the future. Physical anthro-
pologists seek answers to questions about why we are what we are as biological organisms.
How we answer these questions is oftentimes difficult. The questions, though, motivate phys-
ical anthropologists to spend months in the subtropics of coastal Georgia, learning about an
extinct native people; in the deserts of central Ethiopia, finding and studying the remains of
people who lived hundreds, thousands, or even millions of years ago; or at the high altitudes
of the Andes, studying living people and their responses and long-term adaptation to low
oxygen and extreme cold, to name just a few of the settings you will learn about in this book.
In this chapter, we will explore in more detail the nature of physical anthropology and its
subject matter.



1.1 What Is Anthropology?

When European explorers first undertook transcontinental travel (for example, Marco
Polo into Asia in the late 1200s) or transoceanic voyages to faraway lands (for exam-
ple, Christopher Columbus to the Americas in the late 1400s and early 1500s), they
encountered people that looked, talked, dressed, and behaved very differently from
themselves. When these travelers returned to their home countries, they described the
peoples and cultures they saw. Building on these accounts, early scholars speculated on
the relationships between humans living in Europe and those encountered in distant
places. Eventually, later scholars developed new ideas about other cultures, resulting
in the development of the discipline of anthropology.

Anthropologyisthe study ofhumankind, viewed from the perspective of all people
and all times. As it is practiced in the United States, it includes four branches or sub-
disciplines: cultural anthropology, archaeology, linguistic anthropology, and
physical anthropology, also called biological anthropology (Figure 1.2).

Cultural anthropologists typically study present-day societies in non-Western
settings, such as in Africa, South America, or Australia. Culture—defined as learned
behavior that is transmitted from person to person—is the unifying theme of study in
cultural anthropology.

Archaeologists study past human societies, focusing mostly on their material
remains—such as animal and plant remains and places where people lived in the past.
Archaeologists are best known for their study of material objects—artifacts—from
past cultures, such as weaponry and ceramics. Archaeologists study the processes
behind past human behaviors; for example, why people lived where they did, why some
societies were simple and others complex, and why people shifted from hunting and
gathering to agriculture beginning more than 10,000 years ago. Archaeologists are
the cultural anthropologists of the past—they seek to reassemble cultures of the past
as though those cultures were alive today.

Linguistic anthropologists study the construction and use of language by human
societies. Language—defined as aset of written or spoken symbols that refertothings
(people, places, concepts, etc.) other than themselves—makes possible the transfer of
knowledge from one person to the next and from one generation to the next. Popular
among linguistic anthropologists is a subfield called sociolinguistics, the investiga-
tion of language’s social contexts.

Physical (or biological) anthropologists study all aspects of present and past human
biology. As we will explore in the next section, physical anthropology deals with the
evolution of and variation among human beings and their living and past relatives.

No anthropologistis expected tobe an expertin all four branches. Anthropologists
in all four areas and with very different interests, however, acknowledge the diversity
of humankind in all contexts. No other discipline embraces the breadth of the human
condition in this manner. In fact, this remarkably diverse discipline differs from other
disciplines in its commitment to the notion that, unlike other animals, humans are
biocultural—both biological and cultural beings. Anthropologists are interested in the
interrelationship between biology and culture. Anthropologists call this focus the bio-
cultural approach. Anthropology also differs from other disciplines in emphasizing
abroad comparative approach to the study of biology and culture, looking at all people
(and their ancestors) and all cultures in all times and all places. They are interested in
people and their ancestors, wherever or whenever they lived. Simply, you are studying
afield thatis holistic, unlike any you have studied before.

Material objects from past cultures.

The science of investigating
language’s social contexts.

The scientific study
of the interrelationship between what humans
have inherited genetically and culture.
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The Four Branches of Anthropology

[

Cultural Anthropology

The study of cultures and
societies of human beings
and their very recent past.
Traditional cultural
anthropologists study
living cultures and present
their observations in

|

Archaeology

The study of past societies
and their cultures,
especially the material
remains of the past, such
as tools, food remains, and
places where people lived.

|

Linguistic Anthropology

The study of language,
especially how language
is structured, the evolution
of language, and the social
and cultural contexts
for language.

|

Physical Anthropology

Also called biological
anthropology, physical
anthropology is the study
of human evolution
and variation, both
past and current.

an ethnography.

O]

FIGURE 1.2

The Four Branches of Anthropology (a) Cultural anthropologists, who study living populations, often spend time living with cultural groups to gain more
intimate perspectives on those cultures. The American anthropologist Margaret Mead (1901-1978), one of the most recognizable names in cultural
anthropology, studied the peoples of the Admiralty Islands, near Papua New Guinea. (b) Archaeologists study past human behaviors by investigating material
remains that humans leave behind, such as buildings and other structures. This archaeologist examines remnants from a pyramid in the ancient sacred city

of Caral, Peru. (¢) Linguistic anthropologists study all aspects of language and language use. Here, Leslie Moore, a linguistic anthropologist working in a Fulbe
community in northern Cameroon, records as a teacher guides a boy in memorizing Koranic verses. (d) Physical anthropologists study human evolution and
variation. Some physical anthropologists study skeletons from the past to investigate evolution and variation throughout human history. Those working in
forensic anthropology, a specialty within physical anthropology, examine skeletons to identify who they were in life. Such an identification may be of a single
person or of thousands. For example, the forensic anthropologist pictured here was called on to help identify the estimated 30,000 victims of Argentina’s
“Dirty War,” which followed the country’s 1976 coup.

1.2 What Is Physical Anthropology?

The short answer to this question is, Physical anthropology is the study of human bio-
logical evolution and human biocultural variation. Two key concepts underlie this
definition.

Number one, every person is a product of evolutionary history, or all the biological
changes that have brought humanity to its current form. The remains of humanlike
beings, or hominins, indicate that the earliest human ancestors, in Africa, date to
sometime around 6-8 million years ago (imya). Since that time, the physical appearance
of hominins and their descendants, including modern humans, has changed dramat-
ically. Our physical appearance, our intelligence, and everything else that makes us

Humans and humanlike ancestors.
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distinctive biological organisms evolved in our predecessors, whose genes led to the
species we are today. (Genes and species are among the subjects of chapters 3 and 4.)

Number two, each of us is the product of his or her own individual life history. From
the moment youwere conceived, your biological makeup has been determined mostly by
your genes. (The human genome—thatis, all the genetic material in a person—includes
some 20,000-25,000 genes.) Your biological makeup is also strongly influenced by your
environment. Environment here refers not just to the obvious factors such as climate
but to everything that has affected you—the physical activities you have engaged in
(which have placed stress on your muscles and bones), the food you have eaten, and
many other factors that affect overall health and well-being. Environment also includes
social and cultural factors. A disadvantaged social environment, such as one in which
infants and childrenreceive poor-quality nutrition, canresult in negative consequences
such as poor health, reduced height, and shortened life expectancy. The Indian child
who lived after the shift from foraging to farming on the Georgia coast ate more corn
than did the Indian child who lived in the same place before AD 1000. Because of the
corn-rich diet, the later child’s teeth had more cavities. Each child’s condition reflects
millions of years of evolution as well as more immediate circumstances, such as diet,
exposure to disease, and the stresses of day-to-day living.

WHAT DO PHYSICAL ANTHROPOLOGISTS DO?

Physical anthropologists routinely travel to places throughout the United States and
around the world to investigate populations. Some physical anthropologists studyliving
people, while others study extinct and living species of our nearest biological relatives,
primates such aslemurs, monkeys, and apes. I am among the physical anthropologists
who travel to museum collections and archaeological localities to study past societ-
ies. When I tell people outside the field what I do for aliving, they often think physical
anthropologyis quite odd, bizarre even. Frequently they ask, “Why would anyone want
to study dead people and old bones and teeth?” Everyone has heard of physics, chem-
istry, and biology; but the average person has never heard of this field. Compared to
other areas of science, physical anthropology is small. But smallness does not make it
unimportant. It is practical and significant, providing answers to fundamental ques-
tions that have been asked by scholars and scientists for centuries, such as Who are
we as a species? What does it mean to be human? Where did we come from? Moreover,
physical anthropology plays a vital role in addressing questions that are central to our
society, sometimes involving circumstances that all of us wish had never come about.
For example, the tragedy that Americans identify as 9/11 called immediately for the
assistance of specialists from forensic anthropology.

The discipline as practiced in the United States began in the firsthalf of the twenti-
eth century, especially under the guidance of three key figures: Franz Boas for Ameri-
cananthropology generally (see “How Do We Know: Franz Boas Invents Anthropology,
American Style”); Czech-born Ales Hrdlicka, who started the professional scientific
journal and professional society devoted to the field; and Earnest Hooton, who trained
mostof'the first generation of physical anthropologists. While the theory and methods
of physical anthropologists today have changed greatly since the early 1900s, the same
basic topics first envisioned by these founders form what we do.

Physical anthropologists study all aspects of human biology, specificallylooking at
the evolution and variation of human beings and their living and past relatives. This
focus on biology means that physical anthropologists practice a biological science. But
they also practice a social science, in that they study biology within the context of cul-
ture and behavior. Depending on their areas of interest, physical anthropologists might

The complete set of genetic

information—chromosomal and mitochondrial

DNA—for an organism or species that
represents all of the inheritable traits.

A group of mammals in the order
Primates that have complex behavior, varied

forms of locomotion, and a unique suite of

traits, including large brains, forward-facing

eyes, fingernails, and reduced snouts.

1.2 What Is Physical Anthropology?
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The origins of academic anthropology in the
United States go back to the late 1800s. More
than anyone else, Franz Boas (1858-1942) pulled
together the various scholarly themes that give
the discipline its distinctive identity in the Unit-
ed States.

German by birth and by education, Boas attended
graduate school, majoring in physics and geogra-
phy. He was expected to know a lot about a lot of
different things. By the time he received his Ph.D.
from the University of Kiel in 1881, he had devel-
oped a passionate interest in studying other cultures,
drawing the conclusion that human societies were
best understood from as many angles as possible,
including the cultural side (culture, technology, and
society) and the biological side (variation, physi-
cal characteristics, and adaptation). He was also
trained to observe the natural world and to record
it in detail, not just to collect facts but to answer
questions. This perspective grew from his exposure
to senior scholars with interdisciplinary approaches
and to scientists who focused on empirical, measur-
able evidence. Among his teachers was the leading
European anthropologist of the nineteenth century,
Rudolf Virchow (1821-1902).

In the late spring of 1883, Boas left his hometown of
Minden, Germany, for his first anthropological expe-
dition, to spend a year observing the Inuit (Eskimos)
living on Baffin Island in the eastern Arctic of North
America. His education and training had convinced
him that he needed to find out as much as he could
on the cultural and biological sides of the human con-
dition, in this case as they applied to the Inuit. This
endeavor was a central element of the birth of anthro-
pology in the United States.

Franz Boas aboard the Germania in 1883 on his expedition to Baffin Island.

Boas’s objective in his fieldwork was simple. In his
own words, he wanted to research “the simple rela-
tionships between the land and the people.” His work
represented a fundamental development in the his-
tory of anthropology because it brought together dif-
ferent perspectives, seeking to understand the Inuit’s
living and past cultures, language, and biology. Today,
these emphases comprise the four main branches of
anthropology: cultural anthropology, archaeology,
linguistic anthropology, and physical anthropology.



Boas, here dressed and equipped for Arctic exploration, sought to learn how
the Inuit people interacted with their environment and how the environment
affected their biology. He also studied their language and material culture
during this yearlong, physically and emotionally taxing expedition.

After Boas moved to the United States, he served
as one of the first scientific curators of anthropol-
ogy at the American Museum of Natural History
in New York City during the 1890s. Over the next
half-century, he taught full-time at Columbia Uni-
versity, instilling in his students a central tenet of
anthropology: we learn about cultures, societies, and
peoples’ biology via direct observation and careful

attention to detail. Boas trained the first generation
of American academic anthropologists, all leaders
in the field: Ruth Benedict, Margaret Mead, Edward
Sapir, Alfred Kroeber, Robert Lowie, and Melville
Herskovits, to name a few. He was also an import-
ant force in founding one of the primary professional
organizations, American Anthropological Associ-
ation, and its journal, American Anthropologist, and
played leading roles in the founding of other anthro-
pological organizations, including the American
Association of Physical Anthropologists, the pro-
fessional organization of physical anthropologists
in the United States. By basing his research and his
teaching on questions such as How do we know?,
Boas laid the foundation for scientific anthropology:
reliance on the scientific method, with its focus on
the collection of evidence, for addressing hypothe-
ses and answering questions about past and living
people.

Boas has left a lasting legacy, and his approach
to understanding the human condition continues to
influence anthropology today. For physical anthro-
pology, he was a strong proponent of the idea of
the plasticity of human biology, observing physical
changes from one generation to the next. His most
important legacy is his commitment to the idea of
cultural relativism, namely that we must look at
the values, behaviors, and beliefs from the point of
view of the people and the culture being studied.
All anthropologists today can look back on when
they were first exposed to the idea. | well recall my
own “ah ha” moment in the introduction to cultural
anthropology course | took when | was an undergrad-
uate, realizing that it isn’t just other cultures that have
different perspectives; others in my own culture may
have different points of view as well. Boas celebrated
human diversity in all ways—culturally, socially, and
biologically.






