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Cryptic Species

Morphological Stasis, Circumscription, and Hidden Diversity

Cryptic species are organisms that look identical but represent distinct evolutionary lin-
eages. They are an emerging trend in organismal biology across all groups, from flatworms,
insects, amphibians, and primates, to vascular plants. This book critically evaluates the
phenomenon of cryptic species and demonstrates how they can play a valuable role in
improving our understanding of evolution, in particular of morphological stasis. It also
explores how the recognition of cryptic species is intrinsically linked to the so-called species
problem, the lack of a unifying species concept in biology, and suggests alternative
approaches. Bringing together a range of perspectives from practising taxonomists, the
book presents case studies of cryptic species across a range of animal and plant groups. It
will be an invaluable text for all biologists interested in species and their delimitation,
definition, and purpose, including undergraduate and graduate students and researchers.

Alexandre K. Monro is a research leader at the Royal Botanic Gardens, Kew, London. He is a
taxonomist who has specialised in nettles and the generation of biological collections and their
application to taxonomy and conservation. He has co-authored 5 field guides, more than 90 peer-
reviewed scientific papers, and made more than 16,000 biological collections. He is a council
member of the Systematics Association.

Simon J. Mayo is an honorary research associate at the Royal Botanic Gardens, Kew, London. He is a
taxonomist specialising in aroids and Brazilian flora. He has authored 112 peer-reviewed papers,
24 flora accounts, and 7 books on Araceae, Brazilian flora, monocot evolution, and computational
botany. His current focus is on algorithmic delimitation and the cognitive basis of
taxonomic species.
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workshops on key themes in systematics, running annual lecture series, publishing books and a

newsletter, and awarding grants in support of systematics research. Membership of the Association is
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often in rapidly expanding areas of science where a modern synthesis is required.

The Association encourages researchers to organize symposia that result in multi-authored volumes.

In 1997 the Association organized the first of its international Biennial Conferences. This and subsequent

Biennial Conferences, which are designed to provide for systematists of all kinds, included themed

symposia that resulted in further publications. The Association also publishes volumes that are not

specifically linked to meetings, and encourages new publications (including textbooks) in a broad range

of systematics topics.

More information about the Systematics Association and its publications can be found at our website:

www.systass.org.

Previous Systematics Association publications are listed after the index for this volume.

Systematics Association Special Volumes published by Cambridge University Press:

78. Climate Change, Ecology and Systematics (2011)
TREVOR R. HODKINSON, MICHAEL B JONES, STEPHEN

WALDREN AND JOHN A. N. PARNELL

79. Biogeography of Microscopic Organisms: Is

Everything Small Everywhere? (2011)
DIEGO FONTANETO

80. Flowers on the Tree of Life (2011)
LIVIA WANNTORP AND LOUIS RONSE

DE CRAENE

81. Evolution of Plant–Pollinator Relationships (2011)
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SUZANNE T. WILLIAMS

83. Early Events in Monocot Evolution (2013)
PAUL WILKIN AND SIMON J. MAYO

84. Descriptive Taxonomy: The Foundation of

Biodiversity Research (2014)
MARK F. WATSON, CHRIS LYAL AND COLIN PENDRY

85. Next Generation Systematics (2016)
PETER D. OLSON, JOSEPH HUGHES AND JAMES A. COTTON

86. The Future of Phylogenetic Systematics: The Legacy

of Willi Hennig (2016)
DAVIDWILLIAMS, MICHAEL SCHMITT, AND QUENTIN WHEELER

87. Interactions in the Marine Benthos: Global Patterns

and Processes (2019)
STEPHEN J. HAWKINS, KATRIN BOHN, LOUISE B. FIRTH

AND GRAY A. WILLIAMS

88. Cladistics: A Guide to Biological Classification 3rd
edition (2020)
DAVID M. WILLIAMS AND MALTE C. EBACH

89. Cryptic Species: Morphological Stasis,

Circumscription, and Hidden Diversity (2022)
ALEXANDRE K. MONRO AND SIMON J. MAYO

www.cambridge.org/9781316513644
www.cambridge.org


Cambridge University Press & Assessment
978-1-316-51364-4 — Cryptic Species
Edited by Alexandre K. Monro , Simon J. Mayo
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

The Systematics Association Special Volume 89

Cryptic Species

Morphological Stasis, Circumscription,

and Hidden Diversity

Edited by

Alexandre K. Monro

Royal Botanic Gardens, Kew, London, UK

Simon J. Mayo

Royal Botanic Gardens, Kew, London, UK

THE

ASSOCIATION
Systematics

www.cambridge.org/9781316513644
www.cambridge.org


Cambridge University Press & Assessment
978-1-316-51364-4 — Cryptic Species
Edited by Alexandre K. Monro , Simon J. Mayo
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

University Printing House, Cambridge CB2 8BS, United Kingdom

One Liberty Plaza, 20th Floor, New York, NY 10006, USA

477 Williamstown Road, Port Melbourne, VIC 3207, Australia

314–321, 3rd Floor, Plot 3, Splendor Forum, Jasola District Centre, New Delhi – 110025, India

103 Penang Road, #05-06/07, Visioncrest Commercial, Singapore 238467

Cambridge University Press is part of the University of Cambridge.

It furthers the University’s mission by disseminating knowledge in the pursuit of
education, learning, and research at the highest international levels of excellence.

www.cambridge.org

Information on this title: www.cambridge.org/9781316513644

DOI: 10.1017/9781009070553

© The Systematics Association 2022

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written
permission of Cambridge University Press.

First published 2022

A catalogue record for this publication is available from the British Library.

Library of Congress Cataloging-in-Publication Data

Names: Monro, Alexandre K., 1968- editor. | Mayo, S. J., editor.
Title: Cryptic species : morphological stasis, circumscription, and hidden diversity / edited by Alexandre K. Monro,

Royal Botanic Gardens, Kew, Simon J. Mayo, Royal Botanic Gardens, Kew.
Description: First edition. | Cambridge, United Kingdom ; New York, NY : Cambridge University Press, [2022] | Series:

Systematics Association special volume series ; no. 89 | Includes bibliographical references and index.
Identifiers: LCCN 2022013575 (print) | LCCN 2022013576 (ebook) | ISBN 9781316513644 (hardback) | ISBN

9781009074506 (paperback) | ISBN 9781009070553 (epub)
Subjects: LCSH: Species. | Biology–Classification. | BISAC: SCIENCE / Life Sciences / Evolution
Classification: LCC QH380 .C79 2022 (print) | LCC QH380 (ebook) | DDC 576.8/6–dc23/eng/20220510
LC record available at https://lccn.loc.gov/2022013575
LC ebook record available at https://lccn.loc.gov/2022013576

ISBN 978-1-316-51364-4 Hardback

Additional resources for this publication at www.cambridge.org/9781316513644.

Cambridge University Press has no responsibility for the persistence or accuracy
of URLs for external or third-party internet websites referred to in this publication
and does not guarantee that any content on such websites is, or will remain,
accurate or appropriate.

www.cambridge.org/9781316513644
www.cambridge.org


Cambridge University Press & Assessment
978-1-316-51364-4 — Cryptic Species
Edited by Alexandre K. Monro , Simon J. Mayo
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Contents

List of Contributors ix

1 Introduction

ALEXANDRE K. MONRO

1

Introduction 1

1.1 Were There Cryptic Species before Darwin?: Cryptic Species and the Concepts
of Species 3

1.2 Cryptic Species, Morphological Stasis: Artefacts of Taxonomic Method 6

1.3 Taxonomy Is Not Just About Documenting Evolution 7

1.4 How Best to Document Cryptic Species/Morphological Stasis in Nomenclature 8

Acknowledgements 9

References 10

2 Cryptic Species: A Product of the Paradigm Difference between Taxonomic and

Evolutionary Species

SIMON J. MAYO

14

Introduction 14

2.1 Species as Taxa and Species as Evolutionary Groups 15

2.2 Species Taxon Concepts and Taxonomic Species 17

2.3 The Status Quo Species System (SQSS): The Global Reference Framework 22

2.4 Cryptic Species: Taxonomic Species in Disguise 26

2.5 E-species: Species-as-Evolutionary-Groups 28

References 30

3 Species Circumscription in Cryptic Clades: A Nihilist’s View

RICHARD M. BATEMAN

36

3.1 What Is a Species? 36

3.2 What Is a Cryptic Species? 39

3.3 (Pseudo)Cryptic Species within the European Orchid Flora 40

3.4 Seeking Common Patterns in (Pseudo)Cryptic Clades 47

3.5 Reappraising Constraints on Molecular Phylogenetics 49

3.6 Integrated Monography Allows Genuine Species Circumscription 56

3.7 Beyond Trees: Species Circumscription through Multivariate Discontinuity 59

3.8 Synthesis 67

Postscript 70

Acknowledgements 71

References 71

www.cambridge.org/9781316513644
www.cambridge.org


Cambridge University Press & Assessment
978-1-316-51364-4 — Cryptic Species
Edited by Alexandre K. Monro , Simon J. Mayo
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

4 Multilevel Organismal Diversity in an Ontogenetic Framework as a Solution for the

Species Concept

ALEXANDER MARTYNOV AND TATIANA KORSHUNOVA

78

Introduction 78

4.1 The Cryptic Species Problem 80

4.2 Absence of Clear Distinctions within Taxa: From Individuals and Species
to Genus and Family Level 81

4.3 Gradations within Potential ‘Cryptic’ Species 82

4.4 Even the Apparently ‘Most Cryptic’ Species Still Require a Morphological Diagnosis 82

4.5 The Organism in the Ontogenetic Dimension: The ‘Cryptic Species’
Concept Is the Result of Failure to Assimilate Ontogeny in Taxonomy 83

4.6 Organism-Centred Classification 99

4.7 Ontogenetic Systematics 104

4.8 Practical Workflow of Ontogenetic Systematics 105

4.9 Phylotypic Periods as Trans Taxon (Inter-taxon) Nodes of Similarity
and Relationship 106

4.10 Multilevel Organismal Diversity (MOD) within the Ontogenetic Framework 108

Conclusions 115

Acknowledgements 116

References 116

5 Diagnosability and Cryptic Nodes in Angiosperms: A Case Study from Ipomoea

PABLO MUÑOZ-RODRÍGUEZ, JOHN R. I. WOOD, AND ROBERT W. SCOTLAND
130

5.1 Diagnosability, Monophyly, and Resolution in Angiosperms 130

5.2 Diagnosability Is Limited by the Nature of Character Evolution 132

5.3 Diagnosability in Convolvulaceae and Ipomoeeae 134

5.4 Cryptic Taxa, Rapid Radiations, and Diagnosability in Ipomoea 135

5.5 Diagnosability of Infrageneric Ranks in Ipomoea 139

Conclusions 140

References 141

6 Connecting Micro- and Macro-Evolutionary Research: Extant Cryptic Species

as Systems to Understand Macro-Evolutionary Stasis

TORSTEN H. STRUCK AND JOSÉ CERCA

143

Introduction 143

6.1 Cryptic Species 144

6.2 Four Processes: Recent Divergence, Parallelism, Convergence, and Stasis 147

6.3 Phenotypic Stasis in Macroevolution 149

6.4 Suggested Causes of Stasis and the Potential of Cryptic Species 151

6.5 Stabilising Selection as a Suggested Cause 156

6.6 Constraint as a Suggested Cause for Stasis 158

Conclusions 160

Acknowledgements 160

References 160

7 Coexisting Cryptic Species as a Model System in Integrative Taxonomy

CENE FIŠER AND KLEMEN KOSELJ

169

Introduction 169

7.1 Speciation and the Origin of Cryptic Species 172

7.2 How Do Co-occurring Cryptic Species Maintain Reproductive Barriers? 174

7.3 Do Co-occurring Cryptic Species Compete for Environmental Resources? 179

vi CONTENTS

www.cambridge.org/9781316513644
www.cambridge.org


Cambridge University Press & Assessment
978-1-316-51364-4 — Cryptic Species
Edited by Alexandre K. Monro , Simon J. Mayo
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

7.4 Interacting Mechanisms of Premating Isolation and Coexistence Pinpoint
the Importance of Sensory Ecology 181

7.5 Sensory Ecology and Taxonomy 182

Conclusions 185

Acknowledgements 186

References 186

8 The Implications of Coalescent Conspecific Genetic Samples in Plants

MATT LAVIN AND R. TOBY PENNINGTON

197

Introduction 197

8.1 Plant Studies Resolving Coalescent Conspecific Genetic Samples 200

8.2 Explanations of Monophyly Versus Paraphyly of Conspecific Genetic Samples 202

8.3 Phylogenetic Niche Conservatism 205

Conclusions 206

Acknowledgements 207

References 207

9 Guerrilla Taxonomy and Discriminating Cryptic Species: Is Quick Also Dirty?

PAUL H. WILLIAMS

213

Introduction 213

9.1 Methods 216

9.2 Sampling Bias 219

9.3 Results 221

9.4 Discussion 231

Acknowledgements 236

References 237

10 Cryptic Lineages among Seychelles Herpetofauna

JIM LABISKO, SIMON T. MADDOCK, SARA ROCHA, AND DAVID J. GOWER

242

Introduction 242

10.1 Geophysical and Environmental Setting 245

10.2 Amphibian and Reptile Taxon Accounts 247

10.3 Discussion 262

Conclusion 266

References 267

11 Cryptic Diversity in European Terrestrial Flatworms of the Genus

Microplana (Platyhelminthes, Tricladida, Geoplanidae)

MARTA ÁLVAREZ-PRESAS, EDUARDO MATEOS, RONALD SLUYS, AND MARTA RIUTORT

281

Introduction 281

11.1 The Case of Terrestrial Planarians in Europe 282

11.2 The Case History of the Northern Iberian Peninsula 285

11.3 Intra- and Interspecific Genetic Diversity in Terrestrial Planarians 288

11.4 Diversity and Crypsis in the Neotropical Region and Europe 289

References 290

Index 294

Systematics Association Special Volumes 310

CONTENTS vii

www.cambridge.org/9781316513644
www.cambridge.org


Cambridge University Press & Assessment
978-1-316-51364-4 — Cryptic Species
Edited by Alexandre K. Monro , Simon J. Mayo
Frontmatter
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Contributors
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