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Abstract. A recent revision of the globally distributed dwarf sea hare Aplysia parvula sensu lato split 
that species into 10 separate taxa. As Australian specimens were not included in this revision, further 
study using material from the south west Pacific was warranted. At least one described species, Aplysia 
concava, was found to occur in southeastern Australia, New Zealand and New Caledonia. A redescription 
of this species was published by Nimbs & Wilson (2021) even though the holotype was deemed lost—the 
difficulty, in 2020–2021, to access important and relevant museum specimens, prevented the designation 
of an appropriate neotype at that time. The present study is an annexure to the published redescription 
for the purpose of designating a neotype for Aplysia concava and provides a discussion on the taxonomic 
status of another dwarf sea hare species,  Aplysia norfolkensis, which is herein regarded as a junior 
synonym of A. concava.

Introduction
The sea hare genus Aplysia Linnaeus, 1767 is the most 
speciose genus in the marine mollusc family Aplysiidae 
Lamarck, 1809 (Nimbs et al., 2017a,b). The dwarf sea hare, 
Aplysia parvula Mörch, 1863 sensu lato, was once thought 
to be a globally distributed taxon, but a recent study by 
Golestani et al. (2019) divided it into 10 species, many of 
which are cryptic. In that study, Australian animals were not 
examined and, consequently, Australian Aplysia parvula s. l. 
warranted further study. Given the presence of cryptic species 
complexes among Indo-Pacific A. parvula s. l., molecular 
data from Australian specimens were analysed in an attempt 
to identify any unknown or previously unrecognized species 
(Nimbs & Wilson, 2021). 

Among Australian specimens of dwarf sea hares, only 
Aplysia concava G. B. Sowerby I, 1833, was found (Nimbs 
& Wilson, 2021). Golestani et al. (2019) reported the A. 
concava holotype lost and, as the original description 
was based solely on a shell, they could not differentiate 
it from any of the other species examined in their study. 
Consequently, they considered Aplysia concava to be a taxon 
inquirendum (Golestani et al., 2019).

Recently collected specimens from the Australian east 
coast and some museum-material conformed to the original 
description of A. concava by G. B. Sowerby I and, with 
additional molecular data, a redescription was published 
by Nimbs & Wilson (2021). During their study in 2020 
additional museum specimens of Australian Aplysia parvula 
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s. l. could not be accessed for loan due to museum closures. 
As a result, a neotype for Aplysia concava was not then 
designated. Furthermore, examination of museum material of 
another potential Australian A. parvula s. l. species, Aplysia 
norfolkensis G. B. Sowerby I, 1869 (synonymized with A. 
parvula by Eales (1960) was needed to clarify its taxonomic 
status. Aplysia norfolkensis was not examined by Golestani 
et al. (2019). 

The purpose of the present study is to further affirm that 
the A. concava holotype is indeed lost and to designate an 
appropriate neotype to replace it. Once the available names 
are connected to available specimens we then explore the 
taxonomic status of A. norfolkensis.

Methods
Thirteen specimens from eastern Australian and one from 
Hunter Island (east of New Caledonia) were examined. These 
consisted of nine specimens sourced from the Australian 
Museum, Sydney (AMS), and four whole specimens 
collected from various localities in northern New South 
Wales (NSW) (Table 1 after Nimbs & Wilson, 2021: table 
1). Material was examined and photographed using an 
Olympus S2×7 binocular microscope with an Olympus DP26 
overhead-mounted digital camera. Living specimens were 
photographed using an Olympus TG6 camera.

Systematics

Family Aplysiidae Lamarck, 1809

Genus Aplysia Linnaeus, 1767

Aplysia concava G. B. Sowerby I, 1833
Fig. 1

Sowerby I (1833) described Aplysia concava based on a shell 
from an unknown location. The type specimen could not be 
found at the UK Natural History Museum and is likely lost 
(A. Salvador pers. comm., cited in Golestani et al., 2019; 
Nimbs & Wilson, 2021). 

In accordance with Article 75.3 of The Code (ICZN 
1999), specimen AMS C.574820 collected from Newcastle, 
NSW, on 14 December 2016 by Stephen D. A. Smith is here 
designated as neotype for Aplysia concava G. B. Sowerby 
I, 1833 for the purpose of clarifying the taxonomic status 
of the species (Fig. 1). Characters that define the neotype 
and differentiate it from other taxa in the Aplysia parvula 
s. l. species complex are listed in Nimbs & Wilson (2021). 

Although the type locality for Aplysia concava was 
not specified by Sowerby I, it was listed as “Australia” 
by Sowerby II in 1869. Given the broad geographic scope 
associated with this putative original type locality, a 
specimen collected from Newcastle, NSW on the central 
east Australian coast was selected as a reasonable neotype. 
The neotype has been lodged with the Australian Museum, 
Sydney, Australia (AMS C.574820).Ta
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Aplysia norfolkensis G. B. Sowerby II, 1869
G. B. Sowerby II, 1869, p. 216, pl. 10, fig. 42A–B; type 

locality “Norfolk Island, New South Wales” [but later 
determined to be Port Jackson (= Sydney Harbour), see 
text];—Pilsbry, 1895, vol. 16, p. 100. 

Tethys norfolkensis.—Hedley, 1906, p. 536, pl. XXXIII, figs 
33, 34;—Singleton, 1937, p. 296.

Although Sowerby II lists the type locality for A. norfolkensis 
as “Norfolk Island, New South Wales”, later authors assert 
that the type specimen was collected by John Brazier 
(Australian Museum) who then supplied the shell to Sowerby 
(Burn, 2019; Hedley, 1906). According to Hedley (1906), 
Brazier’s specimens were collected from Sydney Harbour, 
NSW. 

Sowerby’s original description, as with many 19th century 
sea hare descriptions, was based solely on a shell. The shell 
illustrated by Sowerby (Fig. 2), was described as exhibiting 
an “… auricle produced by the reflected dorsal margin 

[which] is more expanded in Aplysia concava than in this 
similarly shaped but differently coloured shell” (Sowerby 
II, 1869, p. 216). Later, however, Pilsbry (1895) suggested 
that A. norfolkensis was probably synonymous with A. 
concava. Hedley described and figured a living specimen 
of A. norfolkensis (Hedley, 1906; pl. xxxiii, figs 33, 34) 
and provided a description and drawings of the mantle 
characteristics which are consistent with those found in A. 
concava (Nimbs & Wilson, 2021). 

A single shell of A. norfolkensis collected by Brazier, 
from Bradleys Head, Port Jackson, Sydney, NSW, Australia 
on 25 June 1892 was examined and photographed as part of 
the present study (Fig. 3A, B). The morphology of this shell 
agrees with Sowerby’s original painting of A. norfolkensis. 
Additionally, this distinctive, concave shell is consistent 
with that found in A. concava (Nimbs & Wilson, 2021). 
Consequently, Aplysia norfolkensis G. B. Sowerby II, 1869, 
is herein regarded as a junior synonym of Aplysia concava 
G. B. Sowerby I, 1833.

Figure 1.  Photograph of living neotype of Aplysia concava, specimen AMS C.574820, Newcastle, NSW, Australia, collected 14 December 
2016, by Stephen D. A. Smith. Photograph: M. Nimbs.
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Figure 2.  Original descriptions and figure illustrations of shells for Aplysia concava G. B. Sowerby I, 1833: vol. 2, p. 243, pl. 235, figs 
24a,b; and Aplysia norfolkensis G. B. Sowerby II, 1869: vol. 17, p. 216, pl. 10, figs 42a,b. Sourced from Biodiversity Heritage Library, 
(see Sowerby I, 1833; Sowerby II, 1869).
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Figure 3.  Light microscope image of Aplysia norfolkensis shell, (a) dorsal view, (b) ventral view, specimen AMS C.55733, collected by 
Brazier, J., 25 June 1892, Bradleys Head, Port Jackson, Sydney, NSW, Australia. Photograph: M. Nimbs.
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