Universiteit

4 Leiden
The Netherlands

Studies on phylogeny and biogeography of damselflies (Odonata) with

emphasis on the Argiolestidae
Kalkman, V.].

Citation

Kalkman, V. J. (2013, December 19). Studies on phylogeny and biogeography of damselflies
(Odonata) with emphasis on the Argiolestidae. Retrieved from
https://hdl.handle.net/1887/22953

Version: Corrected Publisher’s Version

Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/22953

License:

Note: To cite this publication please use the final published version (if applicable).


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/22953

Cover Page

The handle http://hdl.handle.net/1887/22953 holds various files of this Leiden University
dissertation

Author: Kalkman, Vincent J.

Title: Studies on phylogeny and biogeography of damselflies (Odonata) with emphasis
on the Argiolestidae

Issue Date: 2013-12-19


https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/22953

Studies on phylogeny and biogeography
of damselflies (Odonata) with emphasis
on the Argiolestidae

PROEFSCHRIFT

ter verkrijging van
de graad van Doctor aan de Universiteit Leiden,
op gezag van Rector Magnificus prof. mr. C.J.J.M. Stolker,
volgens besluit van het College voor Promoties
te verdedigen op donderdag 19 december
klokke 16.15 uur

door

Vincent J. Kalkman

Geboren te Hilversum in 1974



Promotiecommissie:

Promotor: Prof. dr. PC. van Welzen (Naturalis Biodiversity Center, Leiden Universiteit)
Copromotor: Dr. J. van Tol (Naturalis Biodiversity Center)
Overige leden: Prof. dr. P. Baas (Naturalis Biodiversity Center, Universiteit Leiden)

Prof. dr. K. Biesmeijer (Naturalis Biodiversity Center, Universiteit van Amsterdam)
Prof. dr. C.J. ten Cate (1BL — Universiteit Leiden)

Prof. dr. E. Gittenberger (Naturalis Biodiversity Center, Universiteit Leiden)

Dr. M. Himilidinen (University of Helsinki)

Dr. A. Orr (Griffith University, Australia)

Prof. dr. M. Schilthuizen (Naturalis Biodiversity Center, Universiteit Leiden)

Het onderzoek voor dit proefschrift werd verricht bij Naturalis Biodiversity Center, Leiden, en is mede
mogelijk gemaakt door Stichting European Invertebrate Survey (e1s) — Nederland, Leiden.



Vincent J. Kalkman

Studies on phylogeny and biogeography
of damselflies (Odonata) with emphasis
on the Argiolestidae

2013

LEIDEN



Disclaimer

None of the zoological names and combinations in this thesis are published for purpose of zoological
nomenclature. This is a disclaimer with reference to Article 8.2 of the International Code for Zoological
Nomenclature (1czZN 1999).

Cover plate: Selection of Argiolestidae, illustration by A.G. Orr
Kalkman, VJ. 2013.

Studies on phylogeny and biogeography of damselflies (Odonata) with emphasis on the Argiolestidae.
PhD thesis, Leiden University. 224 p.



CONTENTS

INTRODUGTION ..o et eea e e e e a e e oo e e a e e e e e et e e e e e e et e e et e e e ne e e e ae e e enaeeeaeeeenaee e 7
PART I DIVERSITY AND CONSERVATION

1. Global diversity of dragonflies (Odonata) in freShwater ... 11
2. Odonata enter the biodiversity crisis debate: the first global assessment of an insect group .............. 27

PART 2 TAXONOMY AND PHYLOGENY

3. Remarks on the taxonomy of Megapodagrionidae with emphasis on the larval gills (Odonata) ....... 39
4. Generic revision of Argiolestidae (Odonata), with four new genera ... 53
5. Redefining the damselfly families: the first comprehensive molecular phylogeny of

ZyGOPLEra (OAONATA) ....covvvvvvereeereeeereeeeseeesscesitisieeesesssssesseeee s 103

PART 3 BIOGEOGRAPHY
6. 'The Australian monsoon tropics as a barrier for exchange of dragonflies (Insecta: Odonata)

between New Guinea and AUSTIalia ..........ccccoooiovvvooiiooioicieieeee s 173
7. Out of Australia: the Argiolestidae reveal the Melanesian Arc System and East Papua

Composite Terrane as possible ancient dispersal routes to the Indo-Australian Archipelago

(Odonata, Arglolestidae) .................riiiiiiimiecsssssesseeseeeeess s osiessssssssssseeees e 191

PART 4 NEDERLANDSE SAMENVATTING EN CURRICULUM VITAE

8. Nederlandse SAMENVALLING .........ccccccoiccceevrrvrrrrrereeeeeeerssessssessiseceessssssssseee e 211
CULTICUIIM VITAE ... 217

ACKNOWLEDGEMENTS ... i et e e e e e e et e e e e e e e e e e e e e 223






INTRODUCTION

Damselflies and dragonflies (Odonata) are, compared to most groups of insects, well studied and a
relatively high percentage of the world’s dragonfly fauna has been formally described. They are popular
with amateur odonatologists and play an important role in conservation policy. The wealth of information
on damselflies and dragonflies found in books or on internet seems to indicate that nearly everything on
them is known. Nonetheless no proper overview of patterns of diversity or conservation status was
available at the start of this project. Furthermore, while the classification of dragonflies was rather stable
at the end of the last century, scientific justification for the system in use at that time was poor.

The stability of the classification system for the families did not signify the end result of a well resolved
phylogeny, but merely reflected the lack of true progress during the 20th century.

Much of the work conducted for this thesis was focused on what was at the time known as the family
Megapodagrionidae. It was suspected that this family included several, not necessarily closely related,
lineages. Based on molecular data this group was divided into eight families. The distribution of the
largest of these new families, the family Argiolestidae, includes Africa, Australia, mainland Southeast Asia
and the Malesian region. The diversity patterns found in the latter region are still only partially understood
and well-based phylogenetic reconstructions of groups occurring in this area are rare, especially so for
aquatic invertebrates.

The above mentioned gaps in knowledge on dragonflies and damselflies led to the following four
objectives for this thesis:

1. To describe the patterns of global diversity of damselflies and dragonflies and summarize the main
processes thought to have led to these patterns. (Chapter 1)

2. To describe how damselflies and dragonflies under threat of extinction are distributed across the
globe and to summarize the main processes that might have created these patterns. (Chapter 2)

3. To develop a hypothesis on the phylogeny of damselflies in general and the Megapodagrionidae seznsu
lato in particular, based on molecular data. (Chapters 3, 4, 5)

4. To contribute to the understanding of the diversity patterns of dragonflies and damselflies in Austral-
ia and the Malesian region and to reconstruct the history of Argiolestidae in this area. (Chapters 6, 7)






