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Abstract

An examination of seven Antarctic brooding cucumariid and psolid holothurian species revealed a variety of characters
all of them have in common: (1) All are gonochoric. (2) A genital papilla is present on the oral disc (permanent and digi-
tiform in males). (3) Females brood their offspring in five anterior interradial brood pouches that are situated at the tran-
sition of body to introvert. (4) Multiple spermatozoa are always bundled to bunch-like spermato-zeugmata. (5) The
spermatozoa have a fusiform head and a hollow cylinder-like mid-piece encircling the anterior end of the flagellum. This
combination of characters so far is unique, and indicates a close relationship based on common origin. As a consequence,
we unite all species sharing this set of synapomorphies in the genus Echinopsolus Gutt, 1990. The herewith included spe-
cies are: E. acanthocola Gutt, 1990, E. acutus (Massin, 1992) comb. nov., E. charcoti (Vaney, 1906) comb. nov., E. koe-
hleri (Vaney, 1914) comb. nov., E. mollis (Ludwig & Heding, 1935) comb. nov., E. parvipes Massin, 1992 and E.
splendidus (Gutt, 1990) comb. nov.. Because the current assignment of Echinopsolus to the family Psolidae can not be
retained, the genus is tranferred to the family Cucumariidae, as relationships to taxa within this family are obvious. The
peculiar spermatozoa and spermato-zeugmata of all Echinopsolus species are described using light- and electron-micro-
scopical techniques and the results are evaluated and discussed concerning their taxonomy and phylogeny.
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Introduction

A considerable number of holothurian species of the dendrochirotid families Cucumariidae Ludwig, 1894 and
Psolidae Burmeister, 1837 are known to protect their brood. Recent summaries list about 40 cucumariid
(O’Loughlin 1994; O’Loughlin et al. 2009) and 11 psolid species (McEuen & Chia 1991). Various modes of brood-
protection have been realized in both families (see McEuen & Chia 1991: tab. 2; O’Loughlin 1994: tab. 1):
offspring may be brooded externally (e.g. held between tentacles; kept on substrate beneath ventral body,
sometimes in folds or depressions), or internally (in variously shaped brood pouches, i.e. pocket-like inversions of
the body wall with an opening to the exterior; in ovaries; in coelomic cavity or in coelomic brood sacs).

Interradial anterior brood pouches, situated at the transition of body to introvert, so far are only known from a
variety of Antarctic Cucumariidae and Psolidae (Tab. 1). The number of brood pouches seems to be variable. The
majority of species have five pouches, one in each interradius, while two cucumariid species possess two pouches
and one species has three (see Tab. 1). Remarkable in this context is the common presence of a genital papilla on
the oral disc, between or ventral to the mid-dorsal pair of tentacles (Tab. 1). Details for a variety of species are
given by O’Loughlin (2001) and O’Loughlin et al. (2009). According to O’Loughlin et al. (2009: p. 217), these
species have in common, that “males have a long genital papilla between the dorsal tentacle pair (...), and do not
have marsupia; females have a short genital papilla between the dorsal tentacle pair (...), and have up to five
anterior interradial marsupia with external pores.”. Also the fact, that all species sharing this set of characters so far
are restricted to Antarctica, was first stressed by these authors (O’Loughlin ef al. 2009).
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would allow the inclusion of this monophyletic Antarctic clade without getting para- or even polyphyletic, except
for Microchoerus and Echinopsolus. Both were established by Gutt (1990) for new Antarctic dendrochirote
holothurians which are included in the current study. Due to the fact, that Microchoerus Gutt, 1990 is an
unavailable name—it is a junior homonym of Microchoerus Wood, 1844, which was established by Wood (1844)
for the extinct primate Microchoerus erinaceus Wood, 1844—all species dealt with are assigned to the genus
Echinopsolus.

The morphological diversity in mind, it is obvious, that the current assignment of Echinopsolus to the family
Psolidae can not be retained. This family is characterised by a test of imbricating and often macroscopic dorsal
plates, the (usual) presence of a well defined ventral sole and a dorsally turned mouth and anus (e.g. Pawson & Fell
1965; Pawson 1982). On the other hand, relationships to taxa within the Cucumariidae are very likely and therefore
Echinopsolus is transferred to this family. Characteristic for Cucumariidae are a simple calcareous ring without
posterior processes, small inconspicuous calcareous deposits and tube feet often restricted to the radii, either
scattered or arranged in regular rows (e.g. Pawson & Fell 1965; Pawson 1982). Echinopsolus species like E. acutus
and E. mollis agree very well with this diagnosis and display at least some of the characters, which may be
plesiomorphic for this genus. Most probably, plesiomorphic features are cylindrical tube feet restricted to the radii,
in few radial rows on the ventral side and more irregularly scattered on the dorsal side and scattered simple
perforated plates in the body wall. Conical tube feet, a loss of dorsal tube feet and a restriction of tube feet to a
ventral sole along with a reduction of the mid-ventral tube feet to the anterior and posterior end of the sole are
probably derived characters. This is also true for calcareous deposits of the body wall which are thickened or multi-
layered and test-like arranged.

So far, these ideas have not been tested in any phylogenetic analysis and thus are somewhat speculative.
Recently, O’Loughlin ef al. (2011) were able to demonstrate in their molecular study on antarctic holothurian
diversity a close relationship of Echinopsolus koehleri and E. charcoti, an obvious radiation of species belonging to
the “Cucumaria georgiana” group, and possible cryptic species closely related to E. mollis. These results do not
contradict our conclusions about a probable radiation of the species investigated here, subsumed within the genus
Echinopsolus. Hopefully further investigations will provide sufficient data, preferably on morphological as well as
on molecular level, to allow a clarification of the phylogenetic history of this highly interesting case of an Antarctic
radiation of a rather diverse and speciose holothurian group.
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