Cainozoic Research, 5(1-2), pp. 13-49, November 2006

The gastropod fauna of the Luchtbal Sand Member (Lillo
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The gastropod fauna of the Luchtbal Sand Member (Antwerp region, Belgium) is listed based on the collections of the IRSNB, and new
material collected in Doel (Oost-Vlaanderen, Belgium) and Antwerp. Fourteen species are new for the Pliocene of Belgium; one species
is described as new: Capulus deurganckensis nov. sp. Xenophora scaldensis Glibert, 1958 is redescribed and a lectotype is designated.
The total fauna amounts to 157 gastropod species, which make the Luchtbal Member the most species-rich Pliocene unit of Belgium.
Only 29% of these species are still living today, which is insufficient for actualistic palacoecological reconstructions. 46% of the species

are endemic to the Pliocene or to the Neogene of the North Sea Basin.

KEeY woORDS: Pliocene, Luchtbal Sand Member, Belgium, Gastropoda, new taxon.

Introduction

The Luchtbal Sand Member was described as the lower-
most part of the Pliocene Lillo Formation by de Heinzelin
(1955¢) following Leriche (1912). A type section and lo-
cality (Tweede en Derde Havendok in Antwerp, 10 to 8 m
below the natural land surface) were proposed by De Meu-
ter & Laga (1976), who also gave a diagnosis of the de-
posit. Vandenberghe et al. (1998) estimated the age of the
Luchtbal Sand Member as late Zanclean (x 3.5 Ma), based
on benthic foram association B11, benthic mollusc associa-
tion BM22A and otholith zone 18 (Vincken, 1988). During
the 19" and the beginning of the 20" century, the Luchtbal
Sand Member was often exposed during extensions of the
Antwerp harbour on the right bank of the Scheldt River. De
Heinzelin (1950a, 1950b, 1955a, 1955b) described the
stratigraphy and the rich molluscan association at the
Boudewijnsluis section in the 1940’s. His findings were
partly published by Glibert (1957a-c; 1958a-c; 1959a, b;
1960). Later taxonomic studies on the Boudewijnsluis ma-
terial were performed by Marquet (1996: Triphoridae;
1997, 1998a: turrid gastropods and 2001: Seilinae). Addi-
tional Luchtbal material was collected by van der Mark
around 1964 at the B1-B2 Havendok section; his material
is deposited in the NNM Naturalis, Leiden, The Nether-
lands.

Today, only a small part of the type area of the Luchtbal
Sand Member remains northeast of Antwerp, covered by a

thick layer (10 to 20 m) of sediment dredged from the
Scheldt River, and subsequently built over. The last time
the Luchtbal Sand Member was exposed on the right bank
of the Scheldt River was during the 1970’s, when a junc-
tion between the Amerikadok and Vijfde Havendok was
created in the Noordkasteel area of Antwerp. The material
collected was never published. Further material, dredged
from the Scheldt River and deposited at various localities
in the Antwerp harbour area between 1960 and 1995 is
available. These sediments are often composed of ex-situ
Luchtbal and Oorderen Sand Member sediments and fau-
nas. The Luchtbal sands are characterised by the presence
of large numbers of Ditrupa sp. and of characteristic bi-
valve species, listed by Marquet (2005, p. 119).

During the works on the left Scheldt bank harbour at Kallo
(Beveren), no Luchtbal deposits were found until recently
(Marquet, 1995). However, derived yellow sandstones con-
taining large numbers of the bivalve Palliolum gerardi
(Nyst, 1835) were often encountered in the basal shell bed
of the Oorderen Sand Member, proving that the Luchtbal
Sand Member had been present but had been destroyed by
erosion. Also massive numbers of Ditrupa sp. were ob-
served in these sandstones.

In March 2000, a wedge of Luchtbal Sand Member was
discovered in-situ in the Deurganckdok exposures at Doel
(municipality Beveren), extending for about 1 km length
(see Marquet, 2002).
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1. Emarginula adriatica Costa, 1829. Deurganckdok, Doel. Luchtbal Sand Member. IRSNB IST 6949.
2. Emarginula plioaspersa Sacco, 1897. Deurganckdok, Doel. Luchtbal Sand Member. IRSNB IST 6950.
3. Emarginula sp. Deurganckdok, Doel. Luchtbal Sand Member. Coll. BLP.

The level was about 1 m thick at the northern quay of the
dock and consisted there of yellow sand at the base, often
eroding deeply into the Kattendijk Formation, with burrows
filled with Luchtbal Sand extending up to 1 m into this
Formation. This lower part yielded a species-rich mollus-
can fauna, accompanied by many Ditrupa tubes. It was
topped by slightly consolidated sandstones with abundant
stacked valves of Palliolum gerardi (Nyst, 1835), together
with a large number of bryozoa, few sea urchins and scarce
gastropods. This upper part was only found at the southern
quay of the dock. Bivalvia, Scaphopoda and Amphineura
from this exposure were included in the works of Marquet
(2002, 2004). The Deurganckdok exposure of Luchtbal
Sand Member contained several gastropod species new to
the Belgian fauna. The aim of the present paper is to assess
the Luchtbal Sand Member gastropods found in the expo-
sures at Doel (Deurganckdok), Antwerp (Noordkasteel),
and the species in dredged material probably originating
from this Member. For the location of the cited exposures
see Marquet (1997a, fig. 1), for the extension of the
Luchtbal Sand in the Deurganckdok, see fig. 11.

Material and methods

This study is based principally on material collected by
Robert Marquet (Antwerp), further indicated as RM, to be
transferred to the Institut royal des Sciences naturelles,
Brussels (IRSNB) in the near future, from Doel, Noord-
kasteel and dredged from the Scheldt River. Further mate-
rial from Doel and dredged material is in the collections of
L. Ceulemans (Brussels, Belgium, coll. LC), from Doel in
that of B. Landau (Albufeira, Portugal, coll. BLP), A. Rat-
inckx (Antwerp, Belgium, coll. AR,), B. Roest (The Neth-
erlands, BR). Furthermore, material from the B1-B2 Ha-
vendok, collected by van der Mark, housed in the NNM
Naturalis (Leiden, The Netherlands, coll. NNM, indicated
with RGM numbers) is included. Also the older collections
in the IRSNB were examined.

Systematic palaeontology

Class Gastropoda Cuvier, 1797
Subclass Orthogastropoda Ponder & Lindberg, 1995
Order Vetigastropoda Salvini-Plawén &

Haszprunar, 1987
Superfamily Fissurelloidea Fleming, 1822

Family Fissurellidae Fleming, 1822
Subfamily = Emarginulinae Gray, 1834
Genus Emarginula Lamarck, 1801

Emarginula adriatica Costa, 1829
Fig. 1/1a-c

*1829 Emarginula adriatica Costa, p. 122, fig. 12.

1916  Emarginula adriatica Costa - Cerulli-Irelli, p. 217,
pl. 24, figs 35-36.

1923 Emarginula elongata Costa - Harmer, p. 778, pl. 62,
fig. 9.

1949  Emarginula elongata Da Costa - Glibert, pl. 1, fig. 9.

1964 Emarginula elongata Costa - Brébion, pl. 1, figs 7-8.

1984  Emarginula adriatica Costa - Piani, p. 200, figs 13-
20.

1990 Emarginula adriatica Costa - Poppe & Goto, p. 67,
pl. 2, fig. 17.

1994 Emarginula adriatica Costa - Giannuzzi-Savelli er
al., p. 46, figs. 73-74.

2003 Emarginula adriatica Costa - Landau et al., p. 19, pl.
3, figs 1-3.

Locus typicus — Adriatic Sea.
Stratum typicum — Recent.

Material — IRSNB IST 6949 (leg. RM): 1 specimen,
Doel, Deurganckdok; Luchtbal Sand Member.

Dimensions — Height 2.4 mm, aperture 12.3 x 7.4 mm
(incomplete).

Description — Medium-sized shell, oval in outline (width
of aperture more than half of length), posterior part broader
than anterior. Apex strongly pointed, close to posterior
border. Posterior side nearly straight, anterior clearly con-
vex. Anterior side with slit, running nearly to the apex,
open for about a quarter of its length, remaining part with
distinct scales. Ornament consisting of about 40 sharp pri-
mary axial ribs, with one weaker secondary rib in between.
Concentric ornament weaker, forming weak scales be-
tween, and faint tubercles on the axials.

Discussion — Harmer (1923) mentioned the presence of
Emarginula elongata in the Pliocene Coralline Crag For-
mation of the British Isles. This name however, according
to Sabelli et al., 1990, is a synonym of Emarginula octavi-
ana Coen, 1839 and was preoccupied by Emarginula elon-
gata Defrance, 1819 (= Subemarginula elongata, Eocene
of France). Emarginula octaviana clearly differs from our
material by the smaller number of axial ribs (about half),
while its apex points less forward; it is clearly figured by
Giannuzzi-Savelli et al. (1994, p. 46, fig. 77). Most of the
earlier records from the Mediterranean of E. elongata are
more similar to E. adriatica than E. octaviana.
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1. Emarginula sp. Deurganckdok, Doel. Luchtbal Sand Member. Coll. BLP.

2. Diodora italica (Defrance, 1820). Antwerp, junction Vijfde Havendok-Amerikadok. Luchtbal Sand Member. IRSNB IST 6951.
3. Diodora graeca (Linnaeus, 1758). Deurganckdok, Doel. Luchtbal Sand Member. IRSNB IST 6952.

4. Gibbula (Steromphala) cineroides (Wood, 1842). Antwerp, Vijfde Havendok. Luchtbal Sand Member. IRSNB IST 6953.

5. Gibbula (Colliculus) crassistriata (Bell in Wood, 1882). Deurganckdok, Doel. Luchtbal Sand Member. IRSNB IST 6954.

This is also the case for most of the Pliocene varieties of E.
elongata *Costa’, figured by Sacco (1897, pl. 2) and some
of his Emarginula cancellata varieties on the same plate.

Occurrence — This is the first record of Emarginula adri-
atica for the Neogene of Belgium; it is rare in the Luchtbal
Sand Member at Doel, where one specimen was found. Itis
also known from the British Coralline Crag Formation. For
its general distribution, see Landau et al. (2003, p. 20).

Emarginula plioaspera Sacco, 1897
Fig. 1/2 ad

*1897 E. elongata var plioaspera Sacco, p. 15, pl. 2, figs
22,23,

Locus typicus — Zinola, Liguria, Italy.

Stratum typicum — “Astigiano”, probably Zanclean, Early
Pliocene.

Material — IRSNB IST 6950 (leg. RM): 1 specimen,
Deurganckdok, Doel; Luchtbal Sand Member. Coll. RM: 1
specimen, Vrasenedok, Kallo; Kattendijk Fm., Petalocon-
chus level.

Dimensions — Height 2.91 mm, aperture 5.2 x 3.63 mm.

Description — Small, elongate oval shell. Umbo pointed,
near posterior border. Largest width before apex. Slit pre-
sent, open to one quarter from umbo; remaining part
closed, with about 15 clearly distinct scales. Ornament con-
sisting of about 20 axial ribs, with a single nearly equally
strong secondary rib in between. Between the primary ribs,
numerous concentric ribs are present; these form very dis-
tinct tubercles when crossing the primary ribs.

Discussion — Although originally described as a variety of
Emarginula adriatica Costa, 1829, we consider E. plioas-
pera a distinct species. The latter has fewer primary ribs
(about half), bearing distinct tubercles, and the umbo lies
closer to the posterior margin. We consider these differ-
ences significant enough for separation at the species level.

Occurrence — The species is new for the North Sea Basin,
having been found previously only in the type area. Its dis-
tribution is limited to the Zanclean Kattendijk Formation
and Luchtbal Sand Member.

Emarginula sp.

Figs. 1/3 a-c, 2/1

Material — Coll. BLP: 1 specimen, Deurganckdok, Doel;
Luchtbal Sand Member.

Dimensions — Height 1.95 mm, aperture 2.79 x 2.20 mm.

Description — Small shell, with regular oval outline; L/'W
ratio of aperture 1.2. Apex pointed, nearly reaching the
concave posterior margin; anterior margin is convex. A slit
is present, reaching nearly to the aperture that is open for a
quarter of its total length and smooth. The ornament con-
sists of 20 strong axial ribs, with a very weak secondary rib
in between. The concentric ornament is rather thick, espe-
cially distinct between the axials and forming square tuber-
cles on them.

Discussion — This species shows a superficial resem-
blance to Emarginula punctura Wood, 1814, described
from the Coralline Crag Formation of East Anglia, but it
clearly differs by the absence of pits in the surface. Fur-
thermore, only one secondary rib is present between each
pair of primary ribs, instead of three to four. Emarginula
rosea Bell, 1824, also has a single secondary rib, but the
primary ribs lie closer together and the umbo reaches be-
yond the posterior shell margin. In E. rosea the slit shows
clear squamae, instead of being smooth as in E. sp. Emar-
ginula fissura reticulata Sowerby, 1813 has thirty primary
ribs, its apex lies much closer to the centre of the shell, the
slit shows squamae and the concentric ornament is mark-
edly stronger. The unidentified Emarginula species re-
ported here is possibly an undescribed species, however
our single specimen from Doel is very small and probably
not adult, and insufficient for describing a new taxon.

Occurrence — One specimen was found in the Luchtbal
Sand Member of Doel.

Subfamily Diodorinae Gray, 1821
Genus Diodora Gray, 1821

Diodora graeca (Linnaeus, 1758)
Fig. 2/3a-b

*1758 Patella graeca Linnaeus, p. 784.
1803  Patella apertura Montagu, p. 491, pl. 13, fig. 10.
1853  Fissurella nodosa Eichwald, p. 138, pl. 6, fig. 16.
1853  Fissurella Graeca Linnaeus - Hornes, p. 642, pl. 50,
fig. 27.
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1897  Fissurella (Glyphis) graeca (Linnaeus) - Sacco, p. 8,
pl. 1, figs 16, 17.

1916  Fissurella graeca Linnaeus - Cerulli-Irelli, p. 210, pl.
24, figs. 8-17.

1923  Fissurella graeca Linnaeus - Harmer, p. 770, pl. 61,
fig. 18.

1960 Diodora (Diodora) graeca Linnaeus - Kojumdgieva
& Strachimirov, p. 84, pl. 28, fig. 10.

1960 Diodora (Diodora) graeca (Linné) - Malatesta, p. 49,
pl. 1, fig. 2.

1964  Diodora apertura Montagu - Brébion, pl. 1, fig. 12.

1966 Fissurella (Diodora) graeca Linné - Strausz, p. 29,
pl. 76, figs 7-14.

1974  Diodora apertura Montagu - Malatesta, p. 161, pl.
28, fig. 10.

1975 Diodora (Diodora) graeca (Linnaeus) - Batuk, p. 26,
pl. 1, figs 12-14,

1988 Diodora graeca Linné - Graham, p. 70, fig. 17.

1990  Diodora graeca (Linné) - Poppe & Goto, p. 66, pl. 2,
fig. 14.

1992 Diodora graeca (Linné) - Cavallo & Repetto, p. 34,
fig. 12.

1994  Diodora graeca (Linnaeus) - Giannuzzi-Savelli et
al., p. 42, figs 56-58.

2003  Diodora graeca (Linnaeus) - Landau et al., p. 26, pl.
4, fig. 4.

Locus typicus — Greece.
Stratum typicum — Recent.

Material — IRSNB IST 6952 (leg. RM): 1 specimen, Doel
Deurganckdok; Luchtbal Sand Member. Coll RM: 4
specimens, same locality and level.

Dimensions — Height 5.7 mm, aperture 14.4 x 8.6 mm.

Description — Medium-sized patelliform shell, aperture
elongate oval; shell moderately elevated, with straight ante-
rior slope and convex to slightly concave posterior. Apical
aperture at one third behind the anterior margin. Interior of
oval aperture thickened. Ornament consisting of about 30
primary axial ribs, with a single secondary and a single or
more tertiary ribs in between. Concentric lamellae are dis-
tinctly developed. Apertural margin crenate, well visible at
the outside.

Discussion — This species was documented from the Kat-
tendijk Formation and the Oorderen Sand Member by
Marquet (1995, 1998b). This was an error; the beforemen-
tioned specimens belong to Diodora italica (Defrance,
1820) treated below. Both species occur in the Luchtbal
Sand Member, D. graeca at Doel and D. italica in the lo-
calities on the right bank of the Scheldt River.

Occurrence — The species is rare in the Luchtbal Sand
Member of Doel and in the British Red Crag Formation;
for its further distribution, see Landau er al. (2003, p. 26).
Its sudden appearance and extinction in the Pliocene of the
North Sea Basin is puzzling. From the Miocene of the
North Sea Basin, Glibert (1952, p. 6, pl. 1, fig. 2) men-

tioned the presence of D. apertura (= D. graeca), but ac-
cording to Janssen (1984, p. 120) this is Diodora sub-
costaria (d’Orbigny, 1820), characterised by the different
internal shape of the apical aperture. Diodora graeca oc-
curs in Badenian (Miocene, Paratethys) deposits of Poland
(Batuk, 1975), but this population was already extinct long
before the arrival of D. graeca in the North Sea Basin, con-
sequently it could not have migrated from there. It is more
likely that North Sea immigrants derive from the Atlantic
somewhere during the Pliocene.

Diodora italica (Defrance, 1820)
Fig. 2/2a-b

*1820
71848

Fissurella italica Defrance, p. 79.

Fissurella graeca Linné - Wood, p. 168, pl. 18, fig.

4.

1872  Fissurella costaria - Wood, p. 90, pl. 7, fig. 29.

1878  Fissurella graeca Linné - Nyst, pl. 2, fig. 2.

1881 Fissurella graeca Linné - Nyst, p. 111.

1897  Fissurella (Glyphis ?) italica Defrance - Sacco, p. 8,
pl. 1, figs 18-23.

1916 Fissurella italica Defrance - Cerulli-Irelli, p. 209, pl.
23, figs. 19-35, pl. 24, figs 1-7.

1960 Fissurella (Lucapina) italica Defrance - Cossmann &
Peyrot, p. 48, pl. 2, figs 57-59.

1923  Fissurella italica, Defrance - Harmer, p. 771, pl. 61,
fig. 17.

1949  Diodora italica Defrance - Glibert, p. 22, pl. 1, fig.
15, pl. 2, fig. 1.

1957b Diodora apertura dorsata Monterosato [sic] - Glib-
ert,p. 7.

1960 Diodora (Diodora) italica (Defrance) - Malatesta, p.
50, pl. 1, fig. 3.

1962  Diodora italica Defrance - Glibert, p. 14.

1965 Diodora apertura (Montagu) - van Regteren Altena
etal,p.58,pl 1, fig. 7.

1966  Fissurella (Diodora) italica Linné - Strausz, p. 29,
pl. 76, figs 15-16.

1974  Diodora italica Defrance - Malatesta, p. 162, pl. 13,
fig. 2.

1975  Fissurella (Diodora) italica Defrance - Fekih, p. 87,
pl. 28, fig. 15.

1985 Diodora (Diodora) italica Defrance - Gonzélez Del-
gado, p. 52, pl. 1, figs 4-6.

1990  Diodora italica (Defrance) - Da Silva, p. 6, pl. 1, figs

1-3.

1990 Diodora italica (Defrance) - Poppe & Goto, p. 66, pl.
2, fig. 14.

1992  Diodora italica (Defrance) - Cavallo & Repetto, p.
34, fig. 13.

1994  Diodora italica (Defrance) - Giannuzzi-Savelli et al.,
p. 42, figs 59-60.

1995  Diodora graeca (Linné) - Marquet, p. 60, pl. 2, fig.
1.

1998b Diodora graeca (Linnaeus) - Marquet, p. 24, text-fig.

2001 Diodora (Diodora) italica (Defrance) - Da Silva, p.
74, pl. 2, figs 3-4.

2003 Diodora italica (Defrance) - Landau et al., p. 26, pl.
4, fig. 5.

Locus typicus — Italy.
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1. Gibbula (Colliculus) crassistriata (Bell in Wood, 1882). Deurganckdok, Doel. Luchtbal Sand Member. IRSNB IST 6955.
2. Gibbula (Colliculus) woodi (Harmer, 1923). Antwerp, Noorderlaan, dredged material. Luchtbal Sand Member? IRSNB IST 6956

(32 a,b), 6979 (32 c, d).

3. Margarites belli (Harmer, 1923). Deurganckdok, Doel. Luchtbal Sand Member. IRSNB IST 6957.

Figure 4.

1. Margarites belli (Harmer, 1923). Deurganckdok, Doel. Luchtbal Sand Member. IRSNB IST 6957.

2. Dikoleps cutleriana (Clark, 1848). Deurganckdok, Doel. Luchtbal Sand Member. IRSNB IST 6958 (4/2 a-d, f), 6959 (4/2 e-g).

3. Cirsonella romettensis (Granata, 1877). a, e, f: Deurganckdok, Doel. Luchtbal Sand Member. IRSNB IST 6960. b, ¢, d: Deur-
ganckdok, Doel. Oorderen Sand Member, Cultellus level. Coll. BR.

4. Skeneidae indet. Deurganckdok, Doel. Luchtbal Sand Member. IRSNB IST 6961.

Stratum typicum — Recent.

Material — IRSNB IST 6951 (leg. RM): 1 specimen, Ant-
werp Noordkasteel, Luchtbal Sand Member.

Dimensions — Height 15.0 mm, aperture 43.3 x 30.0 mm.

Description — Rather large but relatively low patelliform
shell, oval in outline, with an apical aperture at one third
behind the anterior shell margin. Anterior margin straight,
posterior only slightly convex. Apical aperture oval,
strongly thickened at the inside. Muscle scars also often
distinct. Ornament consisting of about 60 to 80 axial ribs,
which are unequal in size but can not be divided clearly
into primary and secondary ribs. Intercostal areas are nar-
row; concentric ornament is relatively weak, never forming
scales. Apertural margin crenate, visibly mostly at the
shell’s interior.

Discussion — This species clearly differs from Diodora
graeca (Linnaeus, 1758) by the larger size, the relatively
flatter shell (this character is however very variable), the
presence of more axial ribs, the poorly distinguishable pri-
mary and secondary ribs, the weaker concentric ornament
lacking scales and the less distinctly crenate outer edge of
the apertural margin. The internal thickening of the aper-
ture also seems stronger in fully adult shells of D. apertura
than in D. graeca.

Occurrence — The species is rare in the Kattendijk Forma-
tion, the Luchtbal Sand Member and the Oorderen Sand
Member from Antwerp. In the North Sea Basin it is also
known from Dutch Pliocene beach material and in the Brit-
ish Coralline Crag Formation. For its further distribution,
see Landau et al. (2003, p. 27). Juvenile specimens are
relatively higher than adults, such as the specimen figured
here (Fig. 2/2). Juveniles resemble D. graeca in shape, but
their ornament always differs (see above). Miocene speci-
mens from the French Touraine (‘Pontilevian’) are never as
large as Pliocene specimens and their shape consequently
remains relatively higher. There are no Miocene records of
D. italica from the North Sea Basin, suggesting it did not
arrive in the North Sea Basin until the Early Pliocene. This
possibly correlates with the breakthrough of the Channel in
the Early Pliocene as proposed by van Vliet-Lanog et al.
(2002). The species has a continuous record in Atlantic

France from the Early Miocene (Aquitainian, Aquitaine
region) through the Middle Miocene (“Pontilevian”,
Langhian, Touraine region) until the Late Miocene (“Re-
donian”, Tortonian, Anjou region). Its isolated Paratethyan
occurrence in the Early Miocene of Hungary (Strausz,
1966) is somewhat enigmatic and this material should be
reconsidered. Diodora subcostaria (d’Orbigny, 1820),
from the Miocene of France and the North Sea Basin,
strongly resembles Diodora italica in ornament, and may
form part of the same evolutionary lineage.

Superfamily Trochoidea Rafinesque, 1815
Family Skeneidae Clark, 1851
Genus Dikoleps Hoisaeter, 1968

Dikoleps cutleriana (Clark, 1848)

Fig. 4/2a-g
1983  Tubiola cutleriana (Clark) - Rolan Mosquera, p. 100,
text-fig. 40.
1983  Dikoleps cutleriana (Clark) - van Aartsen et al., p.
121, fig. 42.

1988  Skenea cutleriana (Clark) - Graham, p. 134, fig. 45.
1994  Dikoleps cutleriana (Clark) - Giannuzzi-Savelli er
al., p. 106, fig. 353.

Locus typicus — Mediterranean.
Stratum typicum — Recent.

Material — IRSNB IST 6958, 6959 (leg. RM), Doel,
Deurganckdok; Luchtbal Sand Member.

Dimensions — 4/2a, b, ¢, d, t: height 0.834 mm, width 1.05
mm; 4/2¢, g: height 0.90 mm, width 1.14 mm.

Description — Very small turbiniform shell, height usually
less than width, with rounded whorls. Protoconch smooth,
consisting of 1.25 whorls, delimited by a distinct prosocline
ridge. Ornament of adult shell starting with about five spi-
ral ribs, which are narrower than the intercostal spaces. The
number of spiral ribs increases to about 50 on the body
whorl. They are of equal strength, and slightly narrower
than the intercostal spaces and continue into the umbilicus.
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1. Skeneidae indet. Deurganckdok, Doel. Luchtbal Sand Member. IRSNB IST 6961.

2. Lodderena sphaeroideum (Wood, 1842). a, b, c, e: Deurganckdok, Doel. Luchtbal Sand Member. IRSNB IST 6962. d, f: Deur-
ganckdok, Doel. Oorderen Sand Member, Cultellus level. Coll. BR.

3. Alvania whitleyi (Bell, 1898). B1-B2 Kanaaldok, Antwerp. Luchtbal Sand Member. RGM 550 001.

A microsculpture is present, consisting of irregular back-
ward pointing spines at the abapical side of the ribs. Be-
tween the ribs, small tubercles are present. The suture is
very deep, the sutural ramp covered with microscopic tu-
bercles. The umbilicus is distinct but narrow.

Discussion — The H/W ratio of this species is variable:
most specimens are rather flat, but Graham (1988) figures a
distinctly higher specimen than those found in Doel. The
heavy concentric ornament and narrow umbilicus clearly
differentiate this species from all other Skeneidae present
in the Pliocene of Belgium.

Occurrence — Only two specimens were found in the
Luchtbal Sand Member of the Deurganckdok exposure. It
is the first record of the species for the Pliocene of the
North Sea Basin and possibly the first fossil record. The
species now seems to live in rather shallow waters, has an
Atlantic-Mediterranean distribution; its northern limits are
SW England, Ireland and the Hebrides (Graham, 1988).

Genus Lodderena Iredale, 1924

Lodderena sphaeroideum (Wood, 1842)
Fig. 5/2a-f

*¥1842  Turbo sphaeroideum Wood, p. 533.
1848 Turbo sphaeroideum Wood - Wood, p. 122, pl. 15,
fig. 9.
1872  Turbo sphaeroideum Wood - Wood, p. 86.
71923  Cyclostrema sphaeroideum (Wood) - Harmer, p. 752,
pl. 60, fig. 15.

Locus typicus — Sutton, East Anglia, United Kingdom.

Stratum typicum — Coralline Crag Formation, Early Plio-
cene.

Material —IRSNB IST 6962 (leg. RM): 1 specimen, Doel,
Deurganckdok; Luchtbal Sand Member. Coll. BR: 1
specimen same locality, Oorderen Sand Member, Cultellus
level.

Dimensions — 5/2a, b, c, e: height 0.66 mm, width 0.778
mm; 5/2d, f: height 0.90 mm, width 1.14 mm.

Description — Very small, turbiniform shell consisting of
about three tumid whorls with a distinct, impressed suture.
Protoconch smooth, tumid, consisting of 1 whorl, which is
clearly delimited by a slightly prosocline, curved ridge; left
side of protoconch less curved than right. First quarter

whorl of teleoconch smooth, only with microsculpture in
the subsutural depression. Then first a narrow abapical spi-
ral, closely followed by two broader adapical ones, de-
velop. Body whorl with six to nine spirals; adapically
broader than intercostal spaces, abapical on the shell base
narrower. These spiral ribs are smooth except for the three
abapical ribs that surround the umbilicus, which possess
tubercles. The latter are strongest on the abapical spiral.
Between the spiral ribs, a microsculpture of dense irregular,
straight prosocline axial lines is present. Umbilicus narrow
and deep.

Discussion — This species is attributed to the genus Lod-
derena because of the presence of three periumbilical scaly
ribs and because of the protoconch shape, which is slightly
flattened to one side, although the shell certainly is not
planispiral (see Warén, 1991, p. 135). Warén (1980, pl. 1,
fig. 7-9) figured a specimen, labelled “Cyclostrema”
sphaeroideum (Wood, 1842) by Jeffreys, collected on the
Travailleur expedition, noting that it probably did not be-
Iong to Wood’s species. Landau er al. (2003) figured a
similar Early Pliocene shell from Estepona, Spain and at-
tributed its authorship erroneously to Jeffreys. This is a
quite different species, which is much higher instead of
rather flat, with more tumid whorls and axial ribs between
the spirals instead of a granular microsculpture; the adult
ornament starts after the protoconch with axial ribs instead
of spirals. The Recent material figured by Warén and the
Estepona specimens probably belong to the genus Parvi-
turbo Pilsbry & McGinty, 1945. This species already bears
the name Turbo lecointrae Dollfus & Dautzenberg, 1899
(p. 218, pl. 9, figs 5-6), after material from the Touraine
(France) ‘Pontilevian’. It is abundant in some localities in
the ‘Redonian’ of Brittany (France) and figured in an un-
published PhD thesis by Brébion (1964, pl. 3, fig. 17). The
name of this species should therefore be Parviturbo lecoin-
trae (Dollfus & Dautzenberg, 1899) and its range encom-
passes the Middle and Late Miocene (‘Pontilevian’ and
‘Redonian’) of Atlantic France, the Early Pliocene (Zan-
clean) of Estepona (Spain) and living in the eastern Atlan-
tic Ocean between the Bay of Biscay, the Sargasso Sea and
Senegal.

Occurrence — Lodderena sphaeroideum (Wood, 1842) is
a species from the Coralline Crag Formation of Gedgrave
and Sutton, now found for the first time in the Luchtbal
Sand Member in Belgium. Harmer (1923) mentioned the
species from the Atlantic Pliocene of St. Erth, Cornwall,
but as far as can be judged from his very poor figure this
specimen is smooth and it could belong to any other spe-
cies of the Skeneidae. As discussed above, material men-
tioned under the same name from France, Spain and the
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Atlantic is not conspecific, so L. sphaeroideum is an en-
demic North Sea basin species.

Genus  Cirsonella Angas, 1877

Cirsonella romettensis (Granata, 1877)
Fig. 4/3a-f

1874 Turbo romettensis Seguenza MS - Jeffreys, p. 113

(nomen nudum).
*1877 Oxystele romettensis Granata, p. 5.

1883  Cithna adamsi Jeffreys, p. 111.

1889  Cyclostrema funnazzensis de Gregorio, p. 285.

1980 Tharsis romettensis Seguenza ms, Jeffreys - Warén,
p- 18, pl. 3, figs 1-2.

1992 Cirsonella romettensis (Granata) - Warén, p. 160,
figs 4c¢, 9e, 11c-e, 12a.

1994  Cirsonella romettensis (Seguenza) - Giannuzzi-
Savelli et al., p. 116, fig. 350.

1996 Cirsonella romettensis (Seguenza) - Palazzi & Vil-
lari, p. 246, fig. 107.

2003  Cirsonella romettensis (McGinty) - Landau et al., p.
38, pl. 8, fig. 8.

Locus typicus — Rometta, Sicily, Italy.
Stratum typicum — Unnamed beds, Early Pleistocene.

Material —IRSNB IST 6960 (leg. RM): 1 specimen, Doel,
Deurganckdok, Luchtbal Sand Member. Coll BR, 2 speci-
mens, Deurganckdok, Oorderen sand Member, Cultellus
level.

Dimensions — 4/3 a, e, f: height 0.66 mm, width 0.778
mm; 4/3 ¢, d: height 0.753 mm, width 1.08 mm; 4/3b:
height 0.820 mm, width 1.08 mm (damaged).

Description — Very small, turbiniform shell with low spire
and two and a half tumid whorls, protoconch included. Su-
ture deep, but without subsutural incision. Protoconch con-
sisting of two and a quarter tumid whorls, appearing
smooth, but with very small, irregular granules under high
magnification; protoconch/teleoconch boundary marked by
a ridge; cross section about 250 um. Aperture entire, de-
tached, nearly circular except for the short, straight colu-
mellar lip. Teleoconch nearly smooth, except for three to
four strong spirals around the umbilicus and for very fine
prosocline growth lines. Between the spirals, granular mi-
crosculpture is present. Umbilicus deep, wide in the speci-
mens studied.

Discussion — No adult specimens of this species were
found. These have a very characteristic umbilicus, nearly
closed by an expansion of the columellar lip. Furthermore,
they are relatively higher and the whorls are less tumid,
with a shallow suture. Warén (1992, fig. 11 c-e) figures
growth stages of the species. Juveniles are very similar to
those of Skenea (Lissospira) basistriata (Jeffreys, 1877), a

species occurring in the Kattendijk Formation (see Mar-
quet, 1995, pl. 6, fig. 2). The main difference, according to
Warén (1992, p. 160) is the size of the protoconch, which
measures 250-290 um in Cirsonella romettensis and 400-
550 pm in Skenea basistriata. As can be seen in specimen
Fig. 4/3b, in which the protoconch limit is indicated by an
arrow, it is comparable in size to C. romettensis.

Occurrence — The species is here mentioned for the first
time for the North Sea Basin. Only a few specimens were
found in the Luchtbal and Oorderen Sand Members of
Doel. It is a southern, Lusitanian and Mediterranean spe-
cies and its northern limit was until now the Bay of Biscay.
For its general distribution, see Landau ez al. (2003, p. 38).

Skeneidae indet.
Fig. 4/4a-b, 5/1a

Material —IRSNB IST 6961 (leg. RM): 1 specimen, Doel,
Deurganckdok, Luchtbal Sand Member.

Dimensions — Height 2.82 mm, width 2.44 mm.

Description — Small, naticiform shell, consisting of three
and a half whorls, which are tumid, except for the adapical
part on the last whorls; suture deeply incised. Protoconch
large, about 500 pm in cross section, consisting of two and
a half whorls. These are smooth and considerably broaden
towards the protoconch-teleoconch boundary, which is
marked by a sharp ridge. Protoconch and teleoconch
smooth. Aperture oval, except at the parietal side, which is
straight, higher than broad, detached, not thickened. Um-
bilicus very narrow, with a ridge running into it.

Discussion — None of the known Mediterranean or Atlan-
tic Skeneidae shows the combination of a large protoconch,
broadening towards the end, lack of any sculpture and a
narrow umbilicus. Even its genus cannot be identified with
certainty. Insufficient material is available to describe this
taxon as a new species. There is a superficial resemblance
between this species and the Recent Northern Atlantic spe-
cies Skenea trochoides (Friele, 1876) and Skenea peterseni
(Friele, 1877), both figured by Warén (1991, figs 2e, 2g, 6e
and 3f, 4a-b, 6d respectively). Both, however, have a more
rounded aperture and their protoconch does not widen sig-
nificantly towards the protoconch-teleoconch boundary.

Occurrence — Only a single specimen was found in the
Luchtbal Sand Member at Doel, Deurganckdok.

Family Trochidae Rafinesque, 1815
Subfamily = Margaritinae Stolizcka, 1868
Genus Margarites Gray, 1847

Margarites belli (Harmer, 1923)
Fig. 3/3 a-c, 4/1



*1923  Eumargarita belli Harmer, p. 751, pl. 60, fig. 12.
1957b Margarites belli Harmer - Glibert, p. 10, pl. 1, fig 4.

Locus typicus — Boyton, East Anglia, United Kingdom.

Stratum typicum — Coralline Crag Formation, Early Plio-
cene.

Material — IRSNB IST 6957 (leg. RM), Deurganckdok,
Luchtbal Sand Member. Coll RM, 3 specimens, same local-
ity and unit.

Dimensions — Height 1.98 mm, width 3.37 mm.

Description — Rather small, turbiniform shell, broader
than high with deep suture and up to seven rounded whorls.
Protoconch consisting of a smooth bulbous nucleus of half
a whorl and a smooth protoconch II, consisting also of half
a whorl and clearly delimited by a strong, prosocline ridge
from the teleoconch. After the protoconch/teleoconch
boundary, two very smooth abapical spirals develop. On
subsequent whorls, the number of spirals increases, to 12
on the body whorl. These spirals partially continue on the
shell base, but are absent around the wide umbilicus. The
spiral ribs are very faint and broader than the intercostal
spaces. The aperture is ovate.

Discussion — This species strongly resembles Margarites
trochoides Wood, 1842, figured by Marquet (1995, pl. 3,
fig. 4), but the latter has a more rounded aperture, a slightly
higher spire and almost lacks the spiral ornament, except
around the umbilicus, which is the only smooth area in
Margarites belli. Both probably form an evolutionary line-
age.

Occurrence — Margarites belli exclusively occurs in the
Luchtbal Sand Member in Belgium, but very rarely. The
only other localities known are in the Coralline Crag For-
mation of East Anglia. Margarites trochoides is not un-
common in the Kattendijk Formation.

Subfamily  Gibbulinae Stolizcka, 1868
Genus Gibbula Risso, 1826
Subgenus Colliculus Monterosato, 1888

Gibbula (Colliculus) crassistriata (Bell in Wood, 1882)
Fig. 2/5a-c, 3/1a-e

*1882 Margarita crassistriata Bell in Wood, p. 10, pl. 1,
fig. 15.
1923 Margarites crassistriata (Bell) - Harmer, p. 749, pl.
60, fig. 8.

1965 Margarites crassistriata (Bell in Wood) - van Reg-
teren Altena et al., p. 8, pl. 2, fig. 11,

1995  Gibbula (Colliculus) crassistriata (Bell in Wood) -
Marquet, p. 69, pl. 5, fig. 4.

1998b Gibbula (C.) crassistriata (Bell in Wood) - Marquet,
p. 46, unnumbered text-fig.
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Locus typicus — Boyton, East Anglia, United Kingdom.

Stratum typicum — “? Crag”, presumably Red Crag For-
mation, Late Pliocene.

Material — IRSNB IST 6955, 6956 (leg. RM): 2 speci-
mens, Doel, Deurganckdok, Luchtbal Sand Member. Coll
RM, 2 specimens, same locality and unit.

Dimensions — 2/5 a-c, 3/1 a-c: height 4.53 mm, width 4.95
mm; 3/1d, e: height 3.90 mm, width 3.73 mm.

Description — See Marquet (1995, p. 69, pl. 5, fig. 4).
Although it is partially eroded, so that no microsculpture
can be seen anymore, the limit of the protoconch of one
specimen can be recognised. It is slightly larger than one
whorl and not clearly delimited. The teleoconch ornament
starts with an abapical spiral close to the suture, followed a
quarter of a whorl later by prosocline axial ribs and later
again by an adapical spiral. One whorl after the onset of the
teleoconch sculpture, spirals and axials begin to form tu-
bercles. Fig. 3/1 d, e shows a juvenile specimen, in which
the umbilicus is still open, while the axial ornament on the
basal part is more developed than in adult shells.

Occurrence — This species has been found before in Bel-
gium only in the Qorderen Sand Member. It is slightly less
rare in the Luchtbal Sand Member of Doel.

Gibbula (Colliculus) woodi (Harmer, 1923)
Fig. 3/2 ad

1848  Trochus montacuti Wood - Wood, p. 129, pl. 14, fig.
1.

1878  Trochus montagui Wood - Nyst, pl. 7, fig. 3.

1881  Trochus montagui Wood - Nyst, p. 109.

*1923  Trochus (Gibbula) woodi Harmer, p. 736, pl. 69, figs
14-16.
1957b Gibbula (Colliculus) woodi Harmer - Glibert, p. 20,
pl. 1, fig. 17.

Locus typicus — Orford, East Anglia, United Kingdom.

Stratum typicum — Coralline Crag Formation, Early Plio-
cene.

Material — IRSNB IST 6956, 6979 (leg. RM), Antwerp,
industrial area near Noorderlaan, dredged, presumably
from the Luchtbal Sand Member. Coll RM, 2 specimens,
same locality and unit. Coll. RM, 2 specimens, Antwerp
Noordkasteel, Luchtbal Sand Member.

Dimensions — 3/2 a, b: height 5.26 mm, width 5.08 mm;
3/2 c, d: height 5.15 mm, width 4.50 mm.

Description — Medium-sized, turbiniform species, nearly
triangular in side view, with about five flat whorls. Suture
slightly incised. Protoconch unknown. Omament solely
consisting of about 15 spiral ribs, which are nearly twice as
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broad as the intercostal areas. On the shell base, 12 slightly
stronger spiral ribs occur. Aperture nearly round, with
straight columellar lip. Umbilicus closed by thickened and
expanded columellar lip.

Discussion — Species of the subgenus Colliculus are com-
mon in the Pliocene of Belgium, including Gibbula (C.)
beetsi van Regteren Altena, 1954 (Luchtbal to Kruisschans
Member), G. (C.) obconica nehalenniae van Regteren Al-
tena, 1954 (Luchtbal and Oorderen Member), G. (C.) ob-
conica obconica (Wood, 1842) (Kattendijk Formation), G.
(C.) petala Marquet, 1998 (same) and G. (C.) crassistriata
(Bell in Wood, 1852) (Luchtbal and Oorderen Member)
(see Marquet, 1995). Gibbula (C.) woodi (Harmer, 1923)
clearly differs from all these species in having flat whorls,
with a shallow suture and a triangular cross section. Fur-
thermore, all other species have tubercles on their spiral
ornament, which can become very heavy, lacking in G.
woodi.

Occurrence — This species is limited to the Luchtbal Sand
Member in Belgium and the Coralline Crag Formation in
Britain. No specimens have been found in the Luchtbal
Member in Doel.

Subgenus Steromphala Gray, 1848

Gibbula (Steromphala) cineroides (Wood, 1842)
Fig. 2/4a-b

*1842
71848

Trochus cineroides Wood, p. 531.

Trochus cineroides Wood - Wood, p. 131, pl. 14,

fig. 8b.

1923  Trochus (Gibbula) cineroides (Wood) - Harmer, p.
730, pl. 58, fig. 24.

1957b Gibbula (Steromphala) cineroides Wood - Glibert, p.

17, pl. 1, fig. 12.

Locus typicus — Walton-on-the-Naze, East Anglia, United
Kingdom.

Stratum typicum — Red Crag Formation, Piacenzian, Late
Pliocene.

Material — IRSNB IST 6953 (leg. RM): 1 specimen, Vijf-
de Havendok, Antwerp, Luchtbal Sand Member. Coll RM:
1 specimen, same locality and Member.

Dimensions — Height 14.1 mm, width 18.2 mm.

Description — Medium-sized, thick-shelled, nearly recti-
linear conical shell, with apical angle of 90°. Whorls nearly
flat-sided, tending to become imbricate, suture shallow;
body whorl rounded abapically. Ornament consisting of
about 15 broad spiral ribs on the body whorl, which are
unequally strong. The intercostal spaces form narrow inci-
sions between the spirals. They contain very faint proso-
cline lines. Tubercles lacking on the spiral ribs. Shell base

with 10 spiral ribs, which are stronger than those on the
whorls. Aperture ovate, with an indistinct columellar tuber-
cle. Umbilicus narrow, but surrounded by a broad depres-
sion.

Discussion — The shells figured and described by Wood
(1848) as Trochus cineroides differ markedly from those
figured by Harmer (1923), Glibert (1957b) and in this pa-
per, in having strong tubercles on the spirals and rather
tumid whorls. It could be that Wood’s (1848) figures and
description are based on specimens of Gibbula (Sterom-
phala) octosulcata (Nyst, 1835), which differs