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Abstract

Extensive surveys of the biodiversity on the seafloor of the inter-reef regions of the Great Barrier Reef, Australia, have 

resulted in the collection of large numbers of sponges, many of which are likely new to science. Identification of these 

sponges, however, was made difficult by the absence in some specimens of key diagnostic characters, such as megascleres. 

We used an integrated approach to the taxonomy of these sponges, incorporating morphological examination by SEM, 

analysis of DNA sequence data (using the COI barcoding fragment of mtDNA) and preliminary studies of the chemistry 

of the sponges, to describe the new species, which were found to contain no native spicules other than acanthose mi-

crorhabds. Here, we propose two new species of Theonella Gray, 1868: Theonella deliqua n. sp. (found in association 

with a single unidentified species of siliquariid mollusc) and Theonella maricae n. sp. from the Great Barrier Reef. Fur-

ther, we propose the new combination of Theonella xantha (Sutcliffe, Hooper and Pitcher 2010) n. comb. for another mi-

crorhabd-only-bearing species. On the basis of our gene trees, we recognise Theonella (and Theonellidae Lendenfeld, 

1903) within Astrophorida Sollas, 1887. We discuss the potential for chemotaxonomic and DNA-based insights into the 

origins and radiation of species of Theonella and explore the evolutionary significance of the reduced morphology of the 

three additional species recognised here.
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Theonella xantha n. comb., taxonomy, systematics, biodiversity, sponges, Great Barrier Reef, Queensland, Indo-West Pa-

cific

Introduction

Sponges of the Family Theonellidae Lendenfeld, 1903 are distributed worldwide and are found generally in deeper 

waters. As a lithistid group, theonellids are characterised largely by their megascleres; the spicule complement is 

dominated by a rigid silica skeleton, formed by an interlocking network of ornate tetraclone desmas. Species of 

theonellids are known also to contain other tetractinal spicules, notably phyllotriaenes, dichotriaenes and 

discotriaenes at the surface, in addition to some monactinal megascleres; the microsclere component of theonellids 

is dominated by the presence of finely spined monactinal microrhabds, although amphiasters and streptasters are 

known from some members (Pisera and Lévi 2002). Currently, the group is conceived as comprising 51 species 

classified within five genera: Theonella Gray, 1868 (14 spp.), Discodermia du Bocage, 1869 (29 spp.), Manihinea

Pulitzer-Finali, 1993 (2 spp.), Racodiscula Xittel, 1878 (5 spp.) and Siliquariaspongia Hoshino, 1981 (1 sp.) (see 

van Soest 2012a, b).

The type-genus for the family, Theonella Gray, 1868, is morphologically homogenous, with the group being 

defined by a surface coat of aligned phyllotriaenes or dichotriaenes, internal tetraclone desma network with 

tuberculate zygosis, large monactinal spicules, and microscleres, which are only small acanthose microrhabds, 

often with bends in the middle (Pisera & Lévi 2002; Ilan et al. 2004). Ilan et al. (2004) studied the reproduction of 
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protocols related to the generation of sponge barcode data and for providing access to the Sponge Barcoding 

Database (www.spongebarcodes.org). Our sequences were visualised at the Griffith University DNA Sequencing 

Facility, and we express our thanks to Ms Nicole Hogg and the team for their timely and professional services. We 

are grateful to two anonymous reviewers for their feedback and for their insights and comments which have helped 

to improve this paper.
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