
Accepted by D. Bickel: 27 Mar. 2013; published: 18 Jun. 2013

ZOOTAXA
ISSN 1175-5326  (print edition)

ISSN 1175-5334 (online edition)Copyright © 2013 Magnolia Press

Zootaxa 3680 (1): 015–037  
www.mapress.com/zootaxa/ Article

 15

http://dx.doi.org/10.11646/zootaxa.3680.1.4
http://zoobank.org/urn:lsid:zoobank.org:pub:70199526-C2EB-40AC-BD36-DC0FE5EB9DD5

Revision of the Immaculatus Group of Culicoides Latreille 
(Diptera: Ceratopogonidae) from the Australasian Region 
with description of two new species

G.A. BELLIS1, A.L. DYCE2, D. GOPURENKO3 ,5 & A. MITCHELL4

1Department of Agriculture, Fisheries and Forestry, PO Box 37846, Winnellie, NT, Australia, 0821. E-mail: glenn.bellis@daff.gov.au
2Honorary Research Fellow, CSIRO Division of Entomology, Canberra, Australia (present address 48 Queens Rd, Asquith, NSW, 
Australia, 2077)
3NSW Department of Primary Industries, Wagga Wagga Agricultural Institute, Pine Gully Rd, Wagga Wagga, NSW, 2650
4Australian Museum, 6 College Street, Sydney NSW 2010, Australia
5EH Graham Centre for Agricultural Innovation, Wagga Wagga, NSW, 2678

Abstract

The Immaculatus Group of Culicoides encompassing four species from Australia, New Caledonia, Fiji, Solomon Islands, 
New Guinea and the Malay archipelago is revised. A diagnosis for the group, descriptions of males and females of C. 
shivasi sp. n. and C. collessi sp. n., a description of the male of C. immaculatus Lee & Reye, a redescription of the female 
of C. immaculatus and a diagnosis of C. agas Wirth & Hubert together with keys for their specific determination are pre-
sented. Specific separation of the morphologically similar C. shivasi and C. immaculatus is supported by DNA barcodes 
(mitochondrial cytochrome oxidase I or COI) and nuclear carbomoylphosphate synthetase (CAD) sequence data.
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Introduction

Dyce (1996) first proposed a grouping of species related to C. immaculatus Lee and Reye containing C. agas Wirth 
& Hubert and two undescribed species. He subsequently considered the group endemic to the Australasian region 
(Dyce 2001) and provided illustrations of the wings of five taxa belonging to the group (one remains undescribed) 
(Dyce et al. 2007). 

Recent work has shown that DNA barcoding and genetic analysis of the mitochondrial cytochrome oxidase I 
(COI) gene can be useful in distinguishing Culicoides species that are difficult to separate morphologically (Linton 
et al. 2002; Dallas et al. 2003; Pagès & Sarto i Monteys 2005; Nolan et al. 2007; Pagès et al. 2009). The majority 
of these studies have concentrated on the two subgenera of greatest veterinary importance, C. subg. Avaritia Fox 
and C. subg. Culicoides Latreille, although data for species from a wider range of subgeneric groupings has been 
generated (Matsumoto et al. 2009) indicating that mitochondrial DNA is likely to be widely useful for DNA 
barcoding and identifying species throughout the genus. Nuclear genetic markers can be used to provide 
independent tests of species hypotheses generated by mitochondrial COI barcoding (Dayrat 2005). This approach 
to species diagnostics can also provide novel insights into the evolutionary history of focal taxa, particularly when 
patterns of incongruence are detected between independent genomic markers (Dayrat 2005; Roe & Sperling 2007).

In this paper a diagnosis is proposed for the Immaculatus Group sensu Dyce et al. (2007). A first description of 
the male and a redescription of the female of C. immaculatus, diagnoses for C. agas, descriptions of two new 
species and keys for the specific determination of species in this group are provided. DNA barcodes (partial 
mitochondrial COI gene sequences) and nuclear DNA sequence data are presented in support of species status and 
to serve as molecular diagnostics.
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