CONTENTS

Preface  vil

Introduction 1
Endothermy 2 + Food Energy and Teeth 2 « A Very Brief History of the Study of
Mammal Teeth 3 « Organization of This Bock 4

PART |! KEY TERMS AND CONCEPTS

1 Tooth Structure and Form 9
Basic Tooth Structure @ » Tooth Types 9 » Deciduous and Permanent
Teeth 10+ Dental Formulas, Tooth Notations, and Direction Terms 11
MNomenclanure for Fearures on the Occlusal Surface 11« Categaries of
Cheek Teeth 14

2 Dental Histology and Development 16
Fracture Mechanics and Tooth Design 16 + Dental Histology 17+ Dental
Dievelopment 20 » Genetics of Dental Development and Occlusal Morphelogy 23

3 Food and Feeding 26
Mutrient Requirements 26 = Energy Flow and Food Selection 300« Diet
Categories 31 » Physical Properties of Foods 34 » Final Thoughts 38

4 Food Acquisition and Processing 39
Food Acquisiion 39 » Food Processing 44 + Final Thoughts 56

5 Classification of the Mammals 58
Some Basic Terms and Concepts 58 + A Very Brief History of Classification of the
Marnmals 60 » Classification Used in This Book 64 « Taxonomy, Systematics,
and Teeth 68



vi CONTENTS

PART 11 THE EVOLUTION OF MAMMAL TEETH

6 Teeth before the Mammals 73
The Origin(s) of Teeth 73 » The Early Evolution of Teeth 77 + Final
Thoughts &2

7 The Origin of Mammalian Mastication 83
The Early Evolutien of the Synapsids 83 » Key Adaptations for Mammalian
Mastication 90 + Final Thoughts 95

8 The Fossil Record for Mesozoic Mammals 97
The Evolution of Mesozoic Mammals 97 « The Evolution of Molar Form in
Mesozoic Mammals 105 « The Cretaceous/ Paleogene Extinctions 107

9 Cenozoic Mammalian Evolution 110
Fossil Monotremes 111 » Fossil Marsupials 110 = Fossil Placentals 113
Cenozoic Mammalian Radiations 123 » Final Thoughts 126

PART Il THE TEETH OF RECENT MAMMALS

10 Monotremata and Marsupialia 129
Protheria 129 = MONOTREMATA 129 » Maniupiﬂ]ia 130
DIDELPHIMORPHIA 131 * PAUCITURERCULATA 132 » MICRORBIOTHERIA 132
NOTORYCTEMORPHIA 133 » PERAMELEMORPHIA 134 » DASYURODMORPHIA 135
pipROTODONTIA 137 = Final Thoughts 143

11 Xenarthra and Afrotheria 144
Xenarthra 144 = ciNGULATA 144 » prLosa 145 « Afrotheria 146
AFROSORICIDA 146 * MACROSCELIDEA 148 = TUBULIDENTATA 148
HYRACOIDEA 148 * PROBOSCIDEA 149 = siREMIA 150
Final Thoughts 151

12 Laurasiatheria 153
CETARTIODACTYLA 133 + PERISSODACTYLA 163 + CHIROPTERA 166
CARNIVORA 174 = PHOLIDOTA 183 = EULIPOTYRHLA 183
Final Thoughts 184

13 Buarchontoglires 188
SCANDENTIA 188 + DERMOPTERA 190 = PRIMATES 190
LAGOMORPHA 199 » RopEnTia 200 « Final Thoughts 218

Conclusions 221

Adaptive Radiation of the Mammals 221 » How Do Teeth Worky 222

Where Did Teeth Come From, and How Did They Evolve? 223 » Dental Diversity
Today and What We Can Learn from It 225 » Final Thoughts 227

Appendix 229
Literature Cited 213
Index 2097




