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Abstract

The anatomy of Auriculastra subula (Quoy and Gaimard, 1832) from Hong Kong is described with
particular attention given to the reproductive and nervous systems. The species has diaulic (with separate
lumina), entirely glandular pallial gonoducts and a wide visceral nerve ring with the right parieto-visceral
connective much shorter than the left. For these reasons, Auriculastra Martens, 1880 is withdrawn from
the Pythiinae and placed within the Ellobiinae. The similarities between A. subula and the closely related
A. elongata (Kister, 1844) and A. sacatta (Pfeiffer, 1854) are commented upon. Auriculastra nevillei

(Morelet, 1882) is recorded for the first time from Hong Kong.

Introduction

Martens (1880) created Auriculastra to
accommodate ellobiids with an auriculoid shell
but with visible eyes and tapering tentacles. The
newly created taxon was removed from Auricula
Lamarck, 1799 [= Eliobium Roéding, 1798], which
included the large E. aurismidae (Linnaeus, 1758)
and E. aurisjudae (Linnaeus, 1758), without
visible eyes and with knob-like tentacle
extremities and was considered to be a subgenus
of Marinula King, 1832. Since then, with the
exception of the taxonomic arrangement of Thiele
(1931), Auriculastra has been placed outside the
Ellobiinae. In a recent work (Martins, in press a),
I considered Auriculastra to be a member of the
Ellobiinae and gave as evidence features of the
reproductive and nervous systems. In the present
work, a detailed anatomical description of A.
subula from Hong Kong is provided, justifying the
reassignment of the genus to the Ellobiinae.
Comments are added concerning the closely
related A. elongata (Kiister, 1844), A. saccata
(Pfeiffer, 1854) and mention is made of A. nevillei
(Morelet, 1882), first recorded from Hong Kong.

Materials and methods

The majority of the individuals used in this
research were collected in April 1989 during the
Fourth International Marine Biological Workshop:
The Marine Flora and Fauna of Hong Kong and
Southern China, from the following localities:

— Wu Kai Sha, New Territories, Hong Kong.
13 April 1989. Marsh with mangrove fringe. 9
individuals.

— Sai Keng, Three Fathom’s Cove, New
Territories, Hong Kong. 24 April 1989. Rocks at
base of pier. 11 individuals. Also found, 1
individual of Auriculastra nevillei (Morelet,
1822).

— Sai Keng, Three Fathom’s Cove, New
Territories, Hong Kong. 24 April 1989. Among
Juncus, in sparse mangrove. 8 individuals.

— Sai Keng, Three Fathom’s Cove, New
Territories, Hong Kong. 24 April 1989. Under
small partially buried rocks, close to water, in
mangrove. 23 individuals.

— Starling Inlet, New Territories, Hong Kong.
24 April 1989. Rocks and mixed mangrove/salt
marsh. 22 individuals.
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— Mai Po, New Territories, Hong Kong. 22
April 1989. Mangrove. 44 individuals.

— Ting Kok, Tolo Harbour, New Territories,
Hong Kong. 24 April 1989. Rocks and detritus in
mangrove. 23 individuals.

— Shuen Wan, Tolo Harbour, New Territories,
Hong Kong, collected by Prof. B. Morton on 23
February 1982. Mangrove. 3 individuals.

The collected individuals were relaxed
overnight in isotonic MgCl, and then preserved in
70% ethanol. Dissection was done under a Wild
M8 dissecting microscope and the reproductive
and nervous systems drawn with the help of a
camera lucida; methylene blue was used during
dissection to aid observations of the various
structures. The radulae were cleaned in KOH and
mounted for SEM. A dissection of the penial
complex was critical point dried to allow
examination with SEM. The specimens were
observed in a ISI MSM-3 (University of Rhode
Island, USA) and in a Cambridge 250 (National
Museum of Natural History, Smithsonian
Institution, Washington D.C.).

The 1982 specimens were fixed and preserved
in 5% formalin. One of these was used for
histological purposes by dehydration in S-29 and
embedding in Paraplast using a Autotechnicon
Duo, Model 2A. It was subsequently sectioned
serially at 10 um using a Spencer 820 microtome,
and stained with Heidenhain’s aniline blue (Luna
1968).

Museums here referred to are abbreviated as
follows:

— BMNH The Natural History Museum, London.
— MNHNP Muséum National d’Histoire Natu-
relle de Paris.

— USNM National Museum of Natural History,
Smithsonian Institution, Washington, D.C.

Systematics

GASTROPODA Cuvier, 1797
PULMONATA Cuvier, 1817
Archaeopulmonata Morton, 1955
Ellobiidae H. and A. Adams in Pfeiffer, 1854
Ellobiinae H. and A. Adams in Pfeiffer, 1854
Auwriculastra Martens, 1880: 207.

[Type: Auriculastra subula (Quoy and Gaimard,
1832); selected by Martens, 1897: 158]

Description

Shell. Length to about 20 mm, slender, fusiform
to oval-cylindric; spire moderately high, whorls
flat, shiny; last whorl one third to three quarters
of shell length. Aperture 50 to 65% of shell length,
oval-elongate, narrowly angled posteriorly,
rounded anteriorly; columella truncate; inner lip
with either one or two small, twisted columellar
plicae, one parietal tooth just above columellar
teeth; outer lip sharp, frequently thickened inside
in large specimens.

Animal. Tentacles short, conical; eyes visible at
the basis of the tentacles; sole of foot divided.

Radula. Central tooth small, unicuspid; laterals
with small, narrow endocone and broad, long,
mesocone; no demarcation between laterals and
marginals.

Anatomy. Reproductive system diaulic, pallial
gonoducts entirely glandular. Central nervous
system with wide visceral ring; right parieto-
visceral connective shorter than the left.

Remarks. The genus Auriculastra was created on
the basis of the external appearance of the animal.
Notwithstanding the typical auriculoid shell, it
was the presence of visible eyes and conical
tentacles that led Martens (1880) to separate
Auricula elongata ‘Parreyss’ Kiister and the
closely related A. subula Quoy and Gaimard from
the group containing the large Ellobium
aurismidae and E. aurisjudae, which he
characterized as lacking visible eyes and having
knobbed tentacles. Martens (1880) included
Auriculastra as a subgenus of Marinula, but later
Martens (1897) raised the taxon to generic rank
and designated A. subula as the type. Odhner
(1925), on less accurate radular characters
[marginals with basal ectocone, central with
rounded base], placed Auriculastra within his
Cassidulinae, a decision followed by Zilch (1959)
for conchological reasons and by Brandt (1974).
Thiele (1931) included Auriculastra within the
Ellobiinae. However, Thiele assembled under this
subfamily 13 genera which had previously been
assigned by Odhner (1925) to the Pythiinae,



Cassidulinae and Melampinae. Thiele’s opinion
was not followed subsequently and Morton
(1955), who conducted a major anatomical
revision of the family, accepted Odhner’s (1925)
subfamilial division, except for the Cassidulinae,
which he merged with the Pythiinae. Thus,
Thiele’s assignment of Auriculastra to the
Ellobiinae remained unjustified.

Auriculastra is similar, on shell characters,
with the thin-shelled Auriculodes Strand, 1928, a
subgenus of Ellobium. Martens’ taxon differs
conchologically from Auriculodes by the narrower
anterior margin of the aperture and by the
truncated columella. The animal of Auriculodes,
however, has knobbed tentacles and the eyes are
concealed underneath the skin (Martins, in press
a), which is not the case in Auriculastra.

Auriculastra is  conchologically and
anatomically closely related to Cylindrotis
Mollendorff, 1895. The apertural aspect, namely
the truncated columella of the juveniles, the
conical tentacles with the distal half black and the
layout of the central nervous system of
Auriculastra subula show strong similarities with

their counterparts in Cylindrotis quadrasi
Mollendorff, 1895 (Fukuda 1994).

Auriculastra subula (Quoy and Gaimard, 1832)
(Plate 1 A-C, G-H; Plate 2 A-D; Fig. 1; Plate 3
A-D; Figs. 2-3)

Auricula subula Quoy and Gaimard, 1832: 171,
pl. 13, figs. 39, 40*. [Port Carteret, New
Ireland; lectotype herein selected MNHNP, s.n.
(pl. 1 A); paralectotypes MNHNP, s.n. (pl. 1
B)].

Auricula dunkeri Pfeiffer, 1853: 125. [Madras;
location of type unknown] [Non vidi. Fide
Brandt, 1974: 222].

*Original description. Auricula, testa ovato-
conica, apice acuta, laevi, luteo-fulva; apertura
ovali, alba; columella triplicata — Long. 7, diam.
2 lin.

Description

Shell (Plate 1, A-C, G-H). Length to 15 mm, oval-
elongate to fusiform, somewhat solid, pale-yellow

The anatomy of Auriculastra subula

to straw-coloured, with a waxy shine. Spire with
up to 7 almost flat, smooth whorls; sutures
irregular. Body whorl one third to three quarters
of shell length, subcylindrical, imperforated, with
fine and compact longitudinal lines near the suture
(Plate 1 G); no evidence of spiral sculpture.
Aperture 50 to 65% of shell length, elongate,
narrow-angled posteriorly, rounded and restrained
anteriorly, whitish inside; columella truncate,
callous in older individuals and fading more or
less abruptly into the anterior lip; one or two
small, twisted, columellar folds, the anterior
sometimes stronger and giving the columella the
truncate appearance; one moderately strong,
horizontal parietal tooth just above the columella;
outer lip sharp, frequently with a smooth
thickening inside, near the edge and at about half
the length of the aperture. Protoconch smooth,
moderately prominent, with slightly more than one
whorl visible; lip weakly reflected at base (Plate
1 H).

Radula (Plate 2 A-B). Formula (29+1+29)x100+;
central tooth dislocated posteriorly relative to the
plane of the laterals, small, unicuspid; crown
narrow, indented posteriorly with long, pointed,
mesocone anteriorly; base triangular, emarginate.
Lateral teeth with large and long, quadrangular
mesocone, with endocone small and blunt in first
lateral, narrow and pointed in the remaining teeth;
base elongating outwardly and shortening
longitudinally as row progresses laterally, with
crown enlarging gradually outwards near base and
endocone disappearing gradually; there is no sharp
morphological demarcation in the lateral teeth to
justify their denomination as marginal teeth.

Animal. Head and foot whitish, neck becoming
slightly grey posteriorly; tentacles short, conical
with blunt tip, distal half black; eyes readily
visible on the dorsal basis of the tentacles; sole
of foot whitish, divided. Border of mantle of the
same colour as the head, light-brown around the
pneumostome. Pallial cavity (Fig. 1) long, deep,
opening to the outside through the pneumostome
on the right side of the mantle skirt. Anus opening
into the inner edge of the pneumostome and
continuing through a furrowed groove which
projects outwardly by a fold of the mantle skirt

B
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Plate 1. Shells of Auriculastra. A, Lectotype of Auricula subula Quoy and Gaimard, MNHNP, si: 14.1
mm; B, paralectotype of Auricula subula Quoy and Gaimard, MNHNP, sl: 14.1 mm; C, Sai Keng,
Three Fathom’s Cove, New Territories, Hong Kong, sl: 14.1 mm; D, Auriculastra nevillei
(Morelet), Sai Keng, Three Fathom’s Cove, New Territories, Hong Kong, sl: 6.1 mm; E, F,
syntypes of Auricula nevillei Morelet, BMNH 1893.2.4.855-6, sl: 7.7 and 6.2 mm; G, H, lateral
and top views of spire and protoconch of A. subula, New Caledonia, USNM 724052, scale

bars: 100 um.

forming a conical, siphon-like canal longitudinally
split. Anal gill (Plate 3 A) just posterior to anus,
communicating with anal canal through a smooth
channel. A pair of pneumostomal glands pave roof
and floor of pallial cavity posterior to
pneumostome. Rectum delimiting the right side of
pallial cavity, followed by a narrow, weakly
developed, hypobranchial gland. Kidney
contiguous with hypobranchial gland, long,
tapering anteriorly; kidney pore an apical slit,
emptying into mantle cavity posteriorly to upper
ppneumostomal gland. Mantle organ a small

glandular swelling occupying anterior left corner
of the roof of the pallial cavity. A large mantle
vein collects the blood from a well-developed
pallial plexus located anteriorly on the left side
of the roof of the pallial cavity, joins a
preumostomal vein near the anterior tip of kidney
to form the long pulmonary vein, which runs
along the left side of kidney to enter the heart
located deep in the left posterior corner of pallial
cavity.

Reproductive system (Figs. Plate 2 C-D; Plate 3



Fig. 1.

The anatomy of Auriculastra subula

Auriculastra subula. Roof of the pallial cavity. Cuts (hatched) were made along the rectum/

columellar muscle edge and mantle skirt to allow reflection of 180° of the entire structure;
incisions were also made on the anal siphon (x) and pneumostome (y), displacing the mantle
lappet (ml) another 180°. Scale bar = 1 mm. (See pp. 87-8 for list of abbreviations.)

B-D; Fig. 2). Ovotestis located on the apex of the
visceral mass, covering the posterior portion of the
stomach, conical, dark brown; hermaphroditic duct
long, with seminal vesicle strongly convoluted;
separation of male and female ducts just anterior
to fertilization chamber (Plate 3 B); albumen
gland large, subquadrangular; posterior mucous
gland convoluted, about one third the size of the
albumen gland; anterior mucous gland cylindrical,
covering female duct until near the junction with
the bursa duct; prostate gland thin, running
alongside the anterior mucous gland, covering
sperm duct which reconnects briefly with the
bursa duct and vagina (Plate 3 D); bursa oval,
nested on the medial ventral portion of the
posterior mucous gland; bursa duct thin, slightly
longer than pallial gonoducts, opening in the small
vagina (Fig. 2 A, B). Penial complex elongate,
small; associated anterior vas deferens adhering to
external wall of penial complex, where it enters
subapically; penial retractor muscle thin, twice the
length of the penial complex where it attaches
apically (Fig. 2 C); internal wall of preputinm with
two major pilasters which, proximally, are

strongly convoluted; near these convolutions lies
a thiner area, with fine longitudinal folds; penis
small, thin, pointed, attached to the proximal end
of the penial complex, resting in the folds of the
convolutions (Plate 2 C-D; Fig. 2 D).

Nervous system (Fig. 3). Cerebral ganglia largest;
cerebral commissure just longer than the length of
one cerebral ganglion; cerebro-pedal connectives
slightly longer than cerebro-pleural connectives;
pedal commissure just shorter than the length of
one pedal ganglion; pleural ganglia smallest; left
parietal ganglion elongated; right parietal ganglion
approximately triangular; left parieto-visceral
connective about twice the length of the right one.

Remarks. Auriculastra subula has a slender,
medium-sized, shell for an ellobiid. Quoy and
Gaimard’s (1832) original measurements,
however, gave the impression of a more slender
shell [15.75 x 4.5 mm]. None of Quoy and
Gaimard’s specimens of Auricula subula in the
NMNHP conforms to the measurements given by
the authors in the original description; the ratio
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Plate 2. Auriculastra subula. A, B, radular teeth, scale bars: 10 mm; C, D, internal anatomy of the penial
complex. Scale bars = 200 um. (See pp. 87-8 for list of abbreviations.)

Fig. 2. Reproductive organs of Auriculastra subula, A-B, hermaphroditic portion; C, external aspect of
penial complex; D, internal morphology of penial complex. I, Il and Il represent the aproximate
sites of the sections shown in Plate 3 B-D, respectively]. Scale bars = 1 mm. (See pp. 87-8 for
list of abbreviations.)



Plate 3.

The anatomy of Auriculastra subula

Histological sections on Auriculastra subula. A, anal gill; B-D, reproductive system at the site

of separation of male and female ducts (B), halfway the pallial gonoducts (C) and near the
secondary junction of the pallial gonoducts (D) [See Fig. 2 A |, Il and lll for the approximate
sites of the sections shown in B-D]. Scale bars = 200 um. (See pp. 87-8 for list of

abbreviations.)
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Fig. 3. Central nervous system of Auriculastra
subula. (See pp. 87-8 for list of abbrevi-
ations.)

Iength/diameter, which in the original description
would be 3.5, in the museum specimens is 2.2-2.4.
The original description is too abridged and could
be applied to the closely related species Auricula
elongata ‘Parreyss’ Kiister, 1844 and Auricula
saccata Pfeiffer, 1854. However, taking into
consideration that the A. subula of Quoy and
Gaimard has been universally accepted with the
diagnostic characters present in the type series,
from the type locality, deposited at the MNHNP,
Quoy and Gaimard’s original measurements
should be deemed incorrect and the type series
accepted as legitimate, of which a lectotype is
hereby selected (Plate 1 A).

Brandt (1974) synonymized Auricula dunkeri
Pfeiffer, 1853 with A. subula. Although giving a
maximum length of 20 mm, Pfeiffer’s (1853: 125~
126) description in fact matches the diagnosis of
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