Zootaxa 1668: 413425 (2007) ISSN 1175-5326 (print edition)

WWW.mapress.com/zootaxa/ ZOOTAXA

Copyright © 2007 - Magnolia Press ISSN 1175-5334 (online edition)

Phylogeny and higher classification of the scale insects
(Hemiptera: Sernorrhyncha: Coccoidea)*

PJ. GULLAN* AND L.G. COOK?

'Department of Entomology, University of California, One Shields Avenue, Davis, CA 95616, U.SA. E-mail: pjgullan@ucdavis.edu
School of Integrative Biology, The University of Queensland, Brisbane, Queensland 4072, Australia. Email: |.cook@ug.edu.au

*In: Zhang, Z.-Q. & Shear, W.A. (Eds) (2007) Linnaeus Tercentenary: Progress in Invertebrate Taxonomy. Zootaxa,
1668, 1-766.

Table of contents

Y 01 = o 413
11T [Tt ' o 413
A review of archaeococcoid classificationand relationships . ... e e 416
A review of neococcoid classification and relationships .. ...t i e e 420
U (0= ] = 1 o 4121
ACKNOW B EMENES . . . oot e 422
RE B ENICES . . ..ot 422
Abstract

The superfamily Coccoidea contains nearly 8000 species of plant-feeding hemipterans comprising up to 32 families
divided traditionally into two informal groups, the archaeococcoids and the neococcoids. The neococcoids form a mono-
phyletic group supported by both morphological and genetic data. In contrast, the monophyly of the archaeococcoids is
uncertain and the higher level ranks within it have been controversial, particularly since the late Professor Jan Kotgja
introduced his multi-family classification for scale insects in 1974. Recent phylogenetic studies using molecular and
morphological data support the recognition of up to 15 extant families of archaeococcoids, including 11 families for the
former Margarodidae sensu lato, vindicating Koteja's views. Archaeococcoids are represented better in the fossil record
than neococcoids, and have an adequate record through the Tertiary and Cretaceous but almost no putative coccoid fos-
silsare known from earlier. In contrast, the sister group of the scale insects (Aphidoidea) has a more informative Jurassic
and Triassic record. Relationships among most scale insect families are unresolved in phylogenetic trees based on
nuclear DNA sequences, and most nodes in trees based on morphological data, including those from adult males, are
poorly supported. Within the neococcoids, the Eriococcidae is not monophyletic and the monophyly of the Coccidae and
Diaspididae may be compromised by the current family-level recognition of afew species-poor autapomorphic groups.
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I ntroduction

Scale insects or coccoids (Coccoidea) are sap-sucking hemipterans with paedomorphic adult females (resem-
bling nymphs), perhaps due to neoteny, and males that display complete metamorphosis (Gullan & Kosztarab,
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