Contents

BETHBS PIEIACE ........cc e ce e cevsresssrsssssnssamssnrasesstss st rabesasesss sams sesmresaisemsseansesnsnsnssasesasesnsssnsses X1

Acknowledgements ... S SPTPOO Xiii
AUITROT s e e e e et e et e pay
Chapter 1 InUrOdUCHON ..o s s eee e s sss e s sss e sms s sss e senns
Chapter 2 General CONCEDLS .ovvviesieessssre s e eses st sssanssses 7
Chapter 3  Everyone Uses Species..........co..... R R S 11
The Advantages of Understanding Specics ... i 11
PUlting NAMES 10 FACES ..o..coiiieeierereisisiaisieiesessses e o isssssssssns 12
Identity Politics: When Species Matter 10 Us.....cocoeenenn. R 13
How to Identify Differeniness. e 18
Differences of Opinion with CONSEQUENCES. ......vevvmimeiersiessneesieiena, 20
How 10 SEPATale SPECIES covvvvererrimeivereressssmssssssiesssmsssssesessmsmsssesssesons 22
Species Crteria ... i e smse s 24
Everyone Uses SPECIes ... i 25
BETEIBIICES ..o sttt 26
Chapter 4 Why Do the Names Keep Changing? ....ooovvviminnsiiincisceeens 31
To Improve IS (0 Chamge .. ....cveennimisesss s smssssseresns 31
Colonialism, Revision, and the Type Concepl ... mesessrsimesen 31
TaxoNOMIC SUITDZACY....couriirsimmscsrississ s senssesresassnns 34
Names Carry Important Information ... 5
How Do Names Change and How Can You Tell What Happened?... 37
Species Novelty and Reclassification ......c..cceciirincnnrniecnnns 40
The Type Concept Revisiied ..o esnsenes 44
Revision End Game........... TR 4 b 42 A s s nemm i 46
REICIRTICES ...t st nn 50
Chapter 5 Species Are Units of EVOIION ..o 33
BT T OSSO POTTUUTTE. -
Plasticity and Adaptation ......... I S SR S S 56
Selection and Sufficiency in the MOMEDL........cooovimininiseninieiniinnn, 39
Microevolution and Macroevoluion ... G4
Experimental Approaches .. ... 66
Macroevolution and Species Identity ..o, 6l
BRIRICICES ..o s sttt st ren 70

vii




Chapter 6

Chapter 7

Chapter 8

Chapter 9

Contents

Natural Patterns in Classification. ..., 75
Frames of RefErence. ... .o e 75
Taxonomy and SYSEMALCS ..o s 17
The LINNASAN SFSIEITE . cveiverireieereerssmireiesmesrssssssissmsssssssss s sesmsses 79
Relativism and Regulation ... 83
Tree ThinKing. ... ..o e s 86
The Problem with Paraphyly (Part I Genera) ... BH
The Application of Ranks ... 93
The Problem with Paraphyly (Part 2: A higher problem) ... 04
Ranks and Commumication ... 06
RETETEICES ..vviiserirerereraiesnssiesmiebe st ranerasass s smssas s sr s s smer s mams st sanarnsmin 97
Are Species Beal?o i 101
Background ... e s 101
Species Metaphysios. .. 101
From Aristotle 10 the OFIZIN i 104
The Modern Synthesis and Bevond ..o, 107
Species ‘Concepts’ Are Lines of Evidence ... 109
Species 10 TIME i 110
Total Evidence and the New PRuralism ..., 13
The Species CAl@BOTY ..ot 115
Species Are Real; Species Descriptions Are Hypotheses...., 116
L T 118
How 10 NAME 8 SPECIES oo e 123
Who Are the Makers of NAMEsT ..o 123

PrOMUNCTALIOIN .o cvee e s st 125

Writing and S¥nLax....c s 126

Endings and Name CRanges. ... 128

Plural and Singular. ... 128

Integrity and Humilily......... R U — 129
History and the Role of Collections ... 129
A Step-by-5tep GUide ..o 132
REBIENCESE 1.ecieecirsssisirsnsrns s rs s b s sbn s msssans st s b 143
Bindiversity and Extinction throngh Time. ..., 147
Extinction Is a Natural Part of Evolution ..., 147
Living ‘Fossils” Are Stll Evolving.......cccommiiniie 151
Extinct Species Outnumber Living Species........ 155

Fossils Fill TRE GIAPIS . ovrrieeeiisen e ine et ssemssssss st ssebssmns s smssens 159



Contents ix

Chapter 10 How Many Species Are There? ..o iessessarenns S 171
The Great Global Census ..o, U 171
Under-St0died TaXa. ... iiimi i e sesesessesesnses 172
Approaches to Estimating Global Species Richness.........oveevveee., 174
Why Is this Problem so Hard? ......... S AR 175
The Importance of Higher RAnks ... 179
If It Doesn't Have a Name, I DOESI'T EXI5aruireeirersssssssssssrens 180
How Many Species Are Still Undiscovered? ..o, 182
L T 183

Chapter 11 Dynamic Patlerns in Biodiversity ................. s 187
What Determines Biodiversity Patterns? .........o...covovieveseniisionn, 187
Impacts of the Very Recent PAst ..o e 188
Impacts of InVasive SPECIES .o sisssisessssserssnennes 191

i The Latitudinal Diversity Gradient............................ 193
Biogeographic Patterns and ‘Rules’ ............... TETRRINEY. S 198
Life Is Resilient ........... T OIS S 201
BEFEIBICES ......oooiemmecncreeie e ese s b mrer e ettt 203

Chapter 12 Translating Biodiversity across Cultural Barriers. ..o, 209

Makers and Users of Species Names ....... L tasmams st R RS 209
Misconception: Taxonomy is done by ‘someone else’ ................ 210
Misconception: Taxonomy is easy now, because you can just
sequence things........n.. LA b i A PR R b 210
Misconception: Taxonomic papers never get cited.......oooveeeee... 211
Misconception: Biodiversity is well-Known .........oooveeveeeeeeeeece, 212

Geographic and Cultural Divides.....ooccv e 213

Quantifying Specics RICHIESS (oo s eseresesmesess e 215

Taxonomy Is Scientific INfTastiucture. ... sesme e 216

International Law, Biodiversity, and Benefit ":.hdnng ...................... 220

International Law and the Movement of Specimens. ..o, 223

The Fallacy of ECONOMITS ..o ienee i, 225

Cultural Ownership of BIodiverSity .o.o.oove i, 226

References . e, 228

Species and Systematics. ... i e 233




