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Figure8 Bacteriocytesand posterior aperturesof PseudoLuciniscaLacteoLa, Esperance,WesternAustralia. SEMs of
critical point dried preparationsfrom glutaraldehyde- fixed tissue: A, section of ctenidal demibranch
showingextensiveabfrontal thickeningof the bacteriocytezone;B, surfaceof bacteriocyteswith surrounding
intercalary cells; C, section of bacteriocytescontaining abundantbacteria: D, bacteria in apical part of
bacteriocyte;E, posteriorapertures.ScalebarsA = 100 Ilm; B = 20 Il-m; C = 10 Ilm; D = 5 Ilm; E = 2 Ilm.
Abbreviations:b = bacteria;bc = bacteriocytes;bz = bacteriocytezone; cz = ciliated zone; ex = exhalant
aperture,fm = fusedmantle;ia = inhalantaperture;ic = intercalarycells.

by an indistinct sulcus. Hinge plate narrow, LV
with two cardinal teeth, smaller anterior tooth,
not always present,abuts against projecting
lunule. RV with a single cardinal. Lateral teeth
absentin both valves. Ligament long, narrow, set
in shallow groove. Anterior adductorscar short,
fairly broad,detachedfrom pallial line for 1/3 of
length (Figure 3D), posterioradductorscarovate.
Pedalmusclescarsstrongly visible and separate
from adductor scars. Pallial line discontinuous,
divided into small blocks. Inner surfaceof shell
dull, ventral margin finely denticulate with
beadedappearance.Shell white to grayish white.

Anatomy

A single live-collected specimen from
Esperance,Western Australia, was available for
observationson gills and bacteriocytes.As in all

studied Lucinidae (Taylor and Glover 2006), the
ctenidia have single demibranchswith broad,
closely spacedfilaments. In section, there is a
narrow, distal ciliated zone and a long, lateral
zone comprising sheetsof bacteriocytes,about
15-20 Ilm in diameter (Figures 8A, B). These
bacteriocytesare cappedwith short, uniform
microvilli and separatedby intercalary cells
with spiky apical extensions(Figure 8B). The
bacteriocytesare packedwith short, rod-shaped
bacteria5-7 Ilm long and 2 Ilm wide (Figures8C,
D). These observationsconfirm the presenceof
bacteriain the ctenidiaand the likely nutritional
dependenceon chemosymbiosisfor P. lacteola.

The form of the posterioraperturesandamount
of mantle fusion ventral to the inhalantaperture
have some potential in systematicstudies of
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Figure 9 Pselldolllcil7isca wami new species. A-E, holotype (WAM 513399) Cockburn Sound, Fremantle, Western
Australia: A, exterior left valve; B,C, interior of both valves; 0, dorsal view; E, dorsal view with parted
valves to show asymmetry of lunule; F-H, paratype (WAM 513400), Dunsborough, Geographe Bay, Western
Australia: F, exterior of left valve; G, interior of right valve; H, interior of left valve; I-L, paratype (WAM
513396), Middle Channel, Houtman Abrolhos Islands: I, exterior of right valve; J, K, interiors of left and right
valves; L, dorsal view. Scale bars = 5 mm.
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Lucinidae (Taylor and Glover 2(06). The posterior
apertures of Pseudolucinisca lacteola are shown in
(Figure 8E); the inhalant aperture lacks papillae
and there is a medium length of mantle fusion
(fusion index 0.52; for method see Taylor and
Glover 2(02) compared to the highly fused
Plwcoides pectinatus (Gmelin 1791) at 0.78 and the
short fusion of Codakia orbicularis (Linnaeus 1758)
at 0.20 (Taylor and Glover 2(06).

Paratypes

Australia: Western Australia: 1 shell (H 18.4
mm, L 19.7, T 6.0), Geographe Bay, Dunsborough,
33°36'S, 115°06'E, December 1965, B.R. Wilson
(WAM S134(0); 1 shell (H 14.7, L 15.4, T 4.9),
Abrolhos Islands, Middle Channel, 28°35'S,
113°46'E, March 1963, J. Seabrook, 03.1963 (WAM
S13396).

Distribution
This species is found from Portland, Victoria,

and South Australia to Cape Leeuwin, Western
Australia (Figure 11). Shells of P. lacteola recorded
from beaches on Rottnest Island, off Fremantle,
are probably derived from the late Quaternary
deposits outcropping along the shores (see
Hickman and Barnes 1999).

Remarks

See below for comparison with new species.

Pseudolucinisca wami new species

Figures 3F, 9, 10, 11

Callucina lacteola (Tate 1897): Slack-Smith 1990: 148.

Callucina (Pseudolucinisca) lacteola (Tate 1897): Taylor
and Glover 2004: 262.

Material examined

Holotype

Australia: Western Australia: 1 shell with dried
body (H 18.3, L 18.2, T 6.1), Fremantle, Cockburn
Sound, 32°11'S, 115°43'E, 29 November 1972, L.
Marsh (WAM S13399).

Other material examined

Australia: Western Australia: Geographe Bay,
9 m (WAM); 3 miles (4.8 km) off Dunsborough,
54 ft (16.5 m) (WAM); Eagle Bay, Geographe Bay
(WAM); Busselton Beach (BMNH); Palm Beach,
Rockingham (WAM); Warnboro Sound (WAM);
Cockburn Sound (WAM); west of Rottnest,
110 m (WAM); off northeast Rottnest Island,
22 m (BMNH); Green Island, off Grey (WAM);
Cervantes, North Terin Bank (WAM); Jurien
(WAM); Geraldton, Bluff Point. (WAM); Zeewyck
Channel, Houtman Abrolhos Islands, 21 fathoms
(38 m) (WAM); SW face of Beacon Island, Wallabi
Group, Houtman Abrolhos Islands (WAM); E. side
Wooded Island, Easter Group, Houtman Abrolhos
Islands, 24 fathoms (44 m) (WAM); Middle
Channel, Easter Group, Houtman Abrolhos
Islands 21 fathoms (38m) (WAM); Bernier Island,
Shark Bay (WAM); Boat Harbour, Carnarvon
(BMNH); Exmouth (AMS); Dampier Archipelago,
32-43 m (BMNH); 78 miles (125.5 km) NNE. of
Port Hedland, 19°4.4'S, 119°4.4'E, 82 m (AMS).

Diagnosis

This species is very similar in general
morphology to P. lacteola but differs in being
smaller, with more densely-spaced commarginal
lamellae (Figure 10) and more prominent radial
striations in the interspaces between the lamellae.

70 ,---------------------, Description

Shell small, H to 18.4, L to 19.7, subcircular (H/L
mean 0.96 range 0.94 - 1.01), solid, inflated (T/L
mean 0.33 range 0.30-0.35) Umbones rounded,
central, low. Sculpture of regularly spaced, low,
narrow, commarginal lamellae (11-13 lamellae
per 5 mm); fine radial lines in interspaces over
all shell. Anterior dorsal area demarcated by
a low ridge and posterior area by a shallow
sulcus. Lunule small, impressed, lanceolate,
strongly asymmetrical, large arcuate flange of LV
projecting into slot in RV (Figure 9E). Hinge plate
narrow, LV with one larger posterior cardinal
tooth and a deep socket, with a tiny anterior
cardinal on lunular margin; lateral teeth absent;
RV with single large cardinal, sometimes bifid,
and no laterals. Ligament long, narrow, set in
shallow groove. Anterior adductor muscle scar
short, fairly broad, detached from pallial line for
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DISCUSSION

lamellae and an absence of well-defined sulci
or dorsal areas. A number of genera including
Call1lcina, Call1lcinclla, Call1lcinopsis and Epilllcina
have similar external morphology but differ in
hinge, adductor muscle scar and other internal
characters. For this reason, we have used in
this paper a more narrowly defined concept of
Call1lcina, based on characters of the type species,
thereby excluding some of the fossils often
assigned to Call1lcilla but possessing lateral teeth.
Pselldolllcinisca is usually regarded as a subgenus
of Call1lcina but there is no firm evidence that
they are related, so we treat them as two distinct
genera.

Although Call1lcilla s.l. has been claimed as an
ancient genus, older Mesozoic lucinids referred
to Call1lcilla (Chavan 1937-1938, 1959) all need
re-evaluation and most can be considered as
doubtful assignments, for instance Call1lcina olea
(Vokes 1946: 46, plate 7, figures 14-17) from the
Cretaceous (Aptian) of Lebanon has sculpture
(coarse, sharp lamellae) and dentition (robust,
posterior lateral tooth) unlike Call1lcina keellae.
The small ElIcina ripleyalla Wade (1926: 82 plate
25 figures 19-21) from the Campanian Ripley
Formation was assigned to Call1lcilla by Chavan
(1959) but has large anterior and posterior lateral
teeth. Similarly, ElIcina call1loni Pervinquiere
1912 from the Maastrichtian of Tunisia, included
in Call1lcilla by Chavan (1938: 220), possesses
two cardinal teeth in each valve and both
anterior and posterior lateral teeth. Chavan (1959)
subsequently placed this species in his new genus
Callucinopsis.

From shell characters Bretsky (1976: 235 and
figure 3) claimed a close relationship of Call1lcilla
with Parvilllcilla and placed Call1lcilla as a stem
group of a clade comprising Parvilllcilla, ElIcinisca,
PlclIrolllcina and Call1lcina. This proposal is yet
to be tested by molecular methods. The usual
inclusion of PsclIdolllcinisca as a subgenus of
CaUlIcina implies a close relationship. However,
molecular results for PsclIdolllcillisca lactcola
shows that it aligns near to the Allodolltia clade
and not with ElIcillisca and many other shallow
water lucinids (Williams et al. 2004; Taylor, Clover
and Williams unpublished data). This result is
incongruent with the classification of Chavan
(1969) who placed Call1lcilla and C. (PsclIdolllcillisca)
within the subfamily ElIcinillac and the Anodolllia
group in the Milthinae.

The distribution of PsclIdolllcinisca is restricted
to southern and western Australia with two living
species. For Call1lcilla s.s there are three living
species from the Indo-West Pacific province,
C. willckworthi from Mauritius and the two
new Australian taxa described here. On shell
characters, the new Australian Ca/lllcina are
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Remarks

Pselldolllcinisca 7uallli and P. lacteola have
contiguous ranges; P. lacteola is distributed from
western Victoria to Cape Leeuwin and P. wallli
northwards from Geographe Bay to near Port
Hedland. Bivalves from the southern parts of
the range are generally larger than those from
the north. Slack-Smith (1990: 148) remarked that
specimens of Call1lcina lactcola (i.e. the new species,
P. wallli) from Shark Bay were generally smaller
than those from more southerly localities.

There is considerable misunderstanding in the
generic assignments of small to medium sized
Loucinidae that are subcircular in shape, with a
sculpture of low, closely spaced commarginal

Etymology

This species is named in recognition of the
Western Australian Museum. The name is to be
treated as a noun in apposition.

Distribution

This species is found in Western Australia from
Geographe Bay to the North-West Shelf near Port
Hedland (Figure 11).

one-third of length (Figure 3F); posterior scar
ovate. Pedal muscle scars strongly visible and
separate. Pallial line discontinuous, divided into
small irregular blocks. Shell inner surface dull,
glossy outside pallial line with fine radial grooves
and marginal denticulations. Colour grey-white.

Figure 11 Map showing distribution of Pseudolucinisca
species: PsclIdolllcinisca lactcola (0), P wami
(e)
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closely similar to the western Atlantic CaUucina
keenae and it is reasonable, without other evidence,
to group them in the same genus.

Western Australia is known to harbour
populations of invertebrates regarded as relicts of
the Cenozoic Tethyan Ocean, notably stygobiont
fish and copepods (Knott 1993; Humphreys 1999;
Jaume et af. 2001). Amongst marine molluscan
examples (Beesley et al. 1998) are Campallile
symbolicum (Iredale 1917), Neotrigonia spp. and
Diastoma melmzioides (Reeve 1849). Callucina species
are known from the Palaeogene of Europe and
North America and the Neogene of eastern North
America (Bretsky 1976) and the Australian and
Mauritius species may be a remnant of a former,
wider distributional range. However, there is no
known fossil record of the genus in the Indo­
West Pacific. Similarly, fossil lucinids with shells
superficially similar to Pselldolllcinisca are known
from the Miocene of southern France and Italy
(Chavan 1959), although these all need critical
reassessment.
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