
ZOOTAXA

Molecular relationships of the Australian Ennominae 
(Lepidoptera: Geometridae) and implications for the phylogeny of the 

Geometridae from molecular and morphological data

CATHERINE J. YOUNG

Magnolia Press
Auckland, New Zealand

1264



CATHERINE J. YOUNG
Molecular relationships of the Australian Ennominae (Lepidoptera: Geometridae) and implications for the 
phylogeny of the Geometridae from molecular and morphological data
(Zootaxa 1264)

147 pp.; 30 cm.

17 July 2006

ISBN 1-877407-77-1 (paperback)

ISBN 1-877407-78-X (Online edition)

FIRST PUBLISHED IN 2006 BY 

Magnolia Press 

P.O. Box 41383

Auckland 1030

New Zealand

e-mail: zootaxa@mapress.com

http://www.mapress.com/zootaxa/

© 2006 Magnolia Press

All rights reserved. 

No part of this publication may be reproduced, stored, transmitted or disseminated, in any form, or by 

any means, without prior written permission from the publisher, to whom all requests to reproduce 

copyright material should be directed in writing. 

This authorization does not extend to any other kind of copying, by any means, in any form, and for any 

purpose other than private research use.

ISSN 1175-5326 (Print edition)

ISSN 1175-5334 (Online edition)



1264

Accepted by J. Brown: 13 Oct 2005; published: 17 Jul. 2006  3

ZOOTAXA
ISSN 1175-5326  (print edition)

ISSN 1175-5334 (online edition)Copyright © 2006  Magnolia Press

Zootaxa 1264: 1–147 (2006) 
www.mapress.com/zootaxa/

Molecular relationships of the Australian Ennominae 
(Lepidoptera: Geometridae) and implications for the phylogeny of 
the Geometridae from molecular and morphological data

CATHERINE J. YOUNG
School of Geography and Environmental Studies, University of Tasmania, Locked Bag 78, GPO Hobart, 7001. 
Current Address: Department of Primary Industries and Water, 13 St Johns Ave., New Town, Tasmania, 7008. 

Table of contents

Abstract .............................................................................................................................................4
Introduction .......................................................................................................................................4
Materials and Methods ......................................................................................................................7
Result 12
Discussion .......................................................................................................................................18
The Drepanidae as sister group to the Geometridae .......................................................................20
Larentiinae .......................................................................................................................................21
Cidariini and Xanthorhoini .............................................................................................................26
Sterrhinae ........................................................................................................................................26
Dichromodes Guenée ......................................................................................................................28
Geometrinae ....................................................................................................................................29
The Geometrinae and Oenochrominae s. str. as closely related groups ..........................................35
The Tasmanian Archiearinae ...........................................................................................................39
Agriopis aurantiaria and Alsophila aescularia ...............................................................................51
Neritodes verrucata and Psilosticha mactaria ................................................................................52
Ectropis excursaria and Phelotis cognata .......................................................................................55
Phaeoura quernaria  and Ennomos magnaria ................................................................................58
Pero honestaria and Oratha significata.......................................................................................... 60
Chlenias ochrocrana and Gastrina cristaria ..................................................................................61
Thalaina selenaea and Paralaea porphyrinaria .............................................................................63
Ciampa arietaria and Chlenias ‘zonaea’ ........................................................................................63
Amelora sparsularia, Furcatrox australis and Cassythaphage macarta ........................................65
C. ’zonaea’  as sister species to (F. australis + C. macarta) ...........................................................65
Conosara castanaea and Corula geometroides ..............................................................................66
Idiodes apicata, Corula geometroides and Conosara castanaea ....................................................67
Australian Lithinini—I. apicata and Metrocampa biplaga ............................................................69
Conclusion 71
Acknowledgements .........................................................................................................................72
References....................................................................................................................................... 73



YOUNG4                                       © 2006 Magnolia Press

1264
ZOOTAXA Abstract

Molecular data from the 28S D2 ribosomal nuclear gene fragment were utilised to construct a
phylogeny for the Australian Ennominae. Sequences were obtained from 68 geometrid and 5
outgroup species. Sequences from a smaller subset of 17 species also were analysed using the
nuclear protein-coding gene EF-1α. Species were sampled from all major subfamilies of the
Geometridae as no a priori assumptions could be made confidently about possible sister groups to
the Australian Ennominae.

The major findings from these analyses were as follows:
(a) Drepanidae are a sister group to Geometridae;
(b) Larentiinae are derived basally within the Geometridae; the Sterrhinae are the penultimate

basally derived group;
(c) Oenochrominae s. str. are closely related to the Geometrinae.
(d) Ennominae are not monophyletic;
(e) Tasmanian Archiearinae are misplaced in the Archiearinae and have close affinities to

Australian Nacophorini (Ennominae);
(f) Australian Nacophorini are not monophyletic. 
These results are at odds with traditionally held beliefs on the origins of Geometridae but are in

broad agreement with and elaborate on the findings of Abraham et al. (2001). The implications of
these findings in relation to key morphological characters are discussed using the proposed
phylogenetic framework.

Key words: 28S D2, Archiearinae, Australia, EF-1α, Ennominae, Geometridae, Gondwana,
Lepidoptera, molecular phylogeny, morphology, Nacophorini

Introduction

The monophyly of the family Geometridae is well supported by the possession and unique
structure of an abdominal tympanum in the adult (Kennel & Eggers 1933; Cook & Scoble
1992; Scoble 1995; Minet & Scoble 1999). The larvae also are distinguished from other
families by the presence of an extra L seta, L4, on the abdominal segments (Dugdale 1961)
and usually a reduction in the number of anterior prolegs resulting in a looping gait in the
caterpillars. More recently the presence of saccular dorsal sex pheromone glands in the
adult female has been proposed as another geometrid synapomorphy (Bendib 2001).
However, despite the universally accepted monophyly of the family, relationships among
geometrid subfamilies and lower taxonomic groupings are generally very unclear (Minet
& Scoble 1999). 

The Ennominae are the largest of the six subfamilies of Geometridae with 9,700
described species in approximately 1,100 genera, representing just under half of all
geometrids (Scoble 1999). The Australian fauna is comprised of a large number of
endemic species that are well adapted to the characteristic Australian flora. The ancestors
of these species possibly existed as part of the Gondwanan fauna or evolved after the
separation of Australia from Antarctica 45 million years ago (Common 1993). The


