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Abstract

The scientific names published for species and subspecies in the genus Acanthaster Gervais (Asteroidea: Valvatida: Acan-
thasteridae) are reviewed, with particular attention to the A. planci species group (crown-of-thorn starfish, COTS). Several
problems with earlier nomenclatural and bibliographic data are resolved. The available name for the type species of Acan-
thaster in the original combination is Asterias echinites Ellis & Solander in Watt, 1786; the often-cited "A4sterias echinus"
and "Acanthaster echinus" are incorrect subsequent spellings, therefore unavailable. The scientific names and taxonomic
concepts for species and subspecies in Acanthaster are compared to recently published, robust COI-barcoding clades. Two
of four clades in the A. planci group can be named unequivocally, a third requires a neotype designation to decide which
of two available names will be valid, and the fourth clade necessitates a new species description and name. The References
section includes annotations explaining bibliographical data important to the nomenclatural evaluations. Many hyperlinks
interspersed with the paper's texts offer quick access to digital versions of the respective references.

Key words: nomenclature, sibling species, barcoding, linked references

Introduction

The “crown-of-thorns starfish” (COTS), Acanthaster planci (Linnaeus, 1758), with their corallivorous lifestyle
arguably are a serious threat to coral reefs throughout the Indo-Pacific Ocean region. Episodic “mass outbreaks”,
during which tens of thousands of starfish devour most if not all corals on a reef, are one of the major causes of
coral mortality in many countries. Especially on the Great Barrier Reef, COTS outbreaks have significantly
contributed to coral reef decline in the last decades (e.g. De’ath et al. 2012). Consequently, COTS are among the
most studied and abundantly cited marine organisms (e.g. Antonius 1971, Moran 1988, Baird et al 2013).
Moreover, the spines and pedicellaria of these large starfish can be quite harmful also to humans (e.g. Lee ef al.
2013a, 2013b).

Since the 18th century, authors perceiving morphological differences among specimens or published
descriptions have proposed and named a number of taxa, then variously united or divided them. In recent times at
least one species other than Acanthaster planci has been accepted as valid, 4. brevispinus Fisher, 1917, which does
not feed on corals or threaten reefs. The two species may interbreed (Lucas & Jones 1976), but their separation is
supported by molecular data (Yasuda 2006, Vogler et al. 2008).

During the last 25 years several authors have increasingly suspected that Acanthaster planci itself may warrant
division in several (sub-)species (e.g. Nishida & Lucas 1990; Benzie 1999, 2000; Gérard et al. 2008; Yasuda et al.
2009). A recent molecular and biogeographic investigation that used samples covering the entire Indo-Pacific
range of A. planci from the Red Sea to the eastern Pacific Ocean showed four deeply divided clades (Vogler et al.
2008). Indeed, the observed divergence (8.8-10.6 %) between clades compared to <0,7% within each clade in the
“barcoding fragment” of the mitochondrial COI-gene strongly suggests that 4. planci in the traditional, broad sense
consists of four different species. These clades/species show distinct geographical distribution patterns across the
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Caso (1970, 1974) described and depicted in detail the morphology of specimens assigned to this clade from
Hawaii. A detailed SEM study of hard parts from Australian material was provided by Walbran (1987). The growth
of spines on specimens from the Great Barrier Reef was described by Stump & Lucas (1990). Photographs of live
animals belonging to this clade can be found in Vogler (2010: 93).

(5) Acanthaster ellisii (Gray, 1840) also corresponds to the PO clade, specifically to the East Pacific haplotype
of Vogler et al. (2013). According to these data A4. ellisii is a junior synonym of 4. solaris (and possibly of 4.
echinites, see above). However, the divergence of haplotypes observed within this clade (op. cit.) and the
separation in western and eastern Pacific populations may indicate that subspecies should be distinguished, one of
which might then be called 4. solaris ellisii (or A. echinites ellisii). More sampling in East Pacific waters is
necessary to clarify the matter, including possible morphological differences. For example, Schreber (1793: pl. II)
depicted spines in A. solaris as granulated, Studer (1884: 27) described smooth spines for 4. ellisii, whereas the
detailed morphological description by Caso (1962) did not reproduce that difference. Photographs of live animals
considered as A. ellisii (because of their locality) are shown at

http://www.desertmuseumdigitallibrary.org/public/results.php?sc=A canthaster%?20ellisii and

http://www.ryanphotographic.com/asteroidea.htm

(6) Acanthaster mauritiensis de Loriol, 1885, was considered as a local variety of A. echinites (with 4. ellisii as
another synonym) by Ddderlein (1888: 822—824), as he saw no discrete morphological differences among
specimens from Mauritius and two other localities in the western or northern Indian Ocean, and from three
localities in the western Pacific. However, microsatellites from various Indo-Pacific populations showed distinct
differences between 4. mauritiensis and “A. ellisii” (i.e. the Pacific clade) (Yasuda et al. 2009). According to the
barcoding data, A. mauritiensis is a distinct species and corresponds to the South Indian Ocean (SIO) clade of
Vogler et al. (2008, 2012). Photographs of live animals assigned to this clade (based on COI-sequences) are given
in Vogler (2010: 93).

(7) A. ellisii pseudoplanci Caso, 1962 also corresponds to the Pacific Ocean (PO) clade, and specimens from
the type locality even show the same (East Pacific) haplotype as A4. ellisii (Vogler et al. 2013).

(8) The Red Sea (RS) clade of Vogler et al. (2008, 2012) cannot be assigned an available name and needs to be
formally described. For photographs of live animals, see Vogler (2010: 93; based on COI-sequence) and (based on
the locality in the Red Sea) http://www.fotosearch.com/photos-images/acanthaster-planci.html.

(9) Acanthaster brevispinus Fisher, 1917 is clearly separated from all species of the Acanthaster planci species
complex in both, morphological and molecular features. Additional work is needed to decide whether or not the
subspecies division in A. brevispinus brevispinus and A. b. seychellensis should be upheld.

Prospect. As mentioned in the individual nomenclature sections above, attempts to locate original type
material for the species names in question are continuing. Fresh collecting at the respective type localities to allow
designations of fully informative neotypes is in progress by the present senior author and collaborators, as is the
formal description of the species represented by the RS-clade.
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