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Fig. 12. Pleurotomariid and ptychomphalid gastropods from Brouch (Mersch, Grand-Duchy of Luxembourg), Late Hettangian (Schlotheimia angulata
Zone, Schlotheimia complanata Subzone), Early Jurassic. A, B. Anodomaria schroederi sp.nov. A — Holotype, MNHNL BR342, dorsal (A) and apical
(A,) views. B — Paratype, MNHNL BR871, dorsal (B)), lateral (B,), and apical (B;) views. C. Ptychomphalus rotellaeformis (Dunker, 1847), MNHNL
BR364, apertural (C)), dorsal (C,), basal (Cj), apical (C,), and lateral (Cs) views.

Cryptaenia rotellaeformis differs from the type material of
Dunker’s (1847) species in having a slightly more globose
shape of the shell. This difference is here considered to repre-
sent species variability.

Other quotations of P. rotellaeformis (e.g., Quenstedt
1858; Dumortier 1864, 1867; Onetti 1915; Szente 1992) are
not supported by sufficient data and/or concern poorly pre-
served specimens.

Ptychomphalus  heliciformis  (Eudes-Deslongchamps,
1849) is a Late Pliensbachian species very similar to P. rotel-
laeformis. Despite its rather different stratigraphical distribu-
tion, P. heliciformis was synonymised by Orbigny (1854) and
Sieberer (1907) with Dunker’s (1847) species. However,
Fischer and Weber (1997: 155, pl. 25: 15, 16) considered it as
a distinct species. These authors noted that the type material is
lost and established a neotype and a paraneotype. These differ
from P. rotellaeformis in a more rounded periphery and more
convex whorl surface giving to the shell a slightly more
turbiniform and less lenticular shape. Moreover, according to
Fischer and Weber (1997), P. heliciformis has a more acute
spire angle with respect to that of P. rotellaeformis. However,
an extensive analysis of the known data concerning the two
species seems to demonstrate a morphological continuity of
these characters. Fischer and Weber (1997) mentioned also
differences in the shape of the callus on the base, but they nei-
ther described them nor illustrated the basal view of the type
material of P. heliciformis. According to the illustration made
by Eudes-Deslongchamps (1949: 149, pl. 17: 2b) and Szabd

(2009: 25, fig. 19B), in P. heliciformis the basal cavity is
deeper and narrower than that of P. rotellaeformis. Moreover
the callus on the axial depression of the base is thinner. It is not
clear whether these differences are sufficient to keep the two
species distinct. As underlined by Szab6 (2009), only a full re-
vision of all the material ascribed by previous authors to these
species could give answers.

Stratigraphic and geographic range.—FEarly Hettangian
(Psiloceras planorbis Zone), Halberstadt (Saxony-Anhalt,
Germany); Hettangian, Hettange-Grande (Lorraine, France);
Late Hettangian (Schlotheimia angulata Zone, Schlotheimia
complanata Subzone), Brouch (Luxembourg); Late Hettan-
gian (Schlotheimia angulata Zone), Swabia (southern Ger-
many).

Ptychomphalus caepa (Eudes-Deslongchamps, 1849)
Fig. 13.

1849 Pleurotomaria coepa [sic] sp. nov.; Eudes-Deslongchamps 1849:
150-151, pl. 17: 4a, b.

1854 Pleurotomaria coepa [sic] Eudes-Deslongchamps; Orbigny 1854:
399400, pl. 348: 1, 2.

1855 Pleurotomaria caepa Eudes-Deslongchamps; Terquem 1855: 272,
pl. 26: 2a—c.

1970 Ptychomphalus rotellaeformis (Dunker); Gaetani 1970: 389-390,
pl. 31: 1-4.

1997 Ptychomphalus caepa (Eudes-Deslongchamps); Fischer and Weber
1997: 155, pl. 25: 13, 14.

Material —Two specimens: MNHNL BR462, MNHNL
BR682-1, Brouch, Upper Hettangian (Schlotheimia angulata
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Fig. 13. Ptychomphalid gastropod Ptychomphalus caepa (Eudes-Deslongchamps, 1849) from Brouch (Mersch, Grand-Duchy of Luxembourg), Late
Hettangian (Schlotheimia angulata Zone, Schlotheimia complanata Subzone), Early Jurassic. A. MNHNL BR213-1, apertural (A,), lateral (A,), dorsal
(Aj3), basal (A,), and apical (As) views. B. MNHNL BR810-1, apertural (B,), basal (B,), apical (B;), and dorsal (B,) views. C. MNHNL BR826-1, dorsal
view. D. MNHNL BR213-2, dorsal (D,), apical (D,), basal (D3), and apertural (D,) views.

Zone, Schlotheimia complanata Subzone). Five specimens:
MNHNL BR810 (two specimens), MNHNL BR826 (two
specimens), MNHNL BR&830, Brouch, Lower Hettangian
(Psiloceras planorbis Zone, Caloceras beds). Fourteen speci-
mens: MNHNL GL213 (eleven specimens), MNHNL GL426
(three specimens), Bridel quarry (Birgerkreiz), Luxembourg
Sandstone Formation, exact stratigraphical level unknown.
Five specimens: MNHNL GL271 (four specimens), MNHNL
GL449, Steinfort, Luxembourg Sandstone Formation, exact
stratigraphical level unknown. One specimen: MNHNL
GLA422, Kopstal (Biremdall), Luxembourg Sandstone Forma-
tion, Lower to Middle Hettangian. One specimen: MNHNL
HE188, Mamer (Kaatzefiels), Strassen marl and limestone,
lowermost Sinemurian (Coroniceras [Arietites] bucklandi
Zone, Belemnites brevis beds).

Dimensions.—See Table 2.

Description.—Obtusely conical shell with cyrtoconical out-
line of the spire. Teleoconch composed of about six smooth
whorls. Periphery smoothly angulated. Surface of whorls
slightly concave, becoming slightly convex in the last growth
stage. Suture not impressed. Peripheral angulation not ex-
posed on spire. Selenizone scarcely visible, flush and moder-

ately wide, running at the upper edge of periphery and not ex-
posed on the spire. Slit short. Base convex and swollen,
cryptomphalous. Aperture subcircular, with a marked sutural
corner. Peristome discontinuous on the parietal lip. Inner lip
arched, smoothly passing to the basal lip and provided with a
strong callus. Callus extended greatly to the umbilical cavity
and forming a large, circular, smooth pad which fills the wide
umbilicus. Ornament made of a smooth, bulge-shaped sub-
sutural carina appearing early during the growth. Whorl sur-
face otherwise smooth. Base smooth. Selenizone bordered
by thin marginal spiral threads. Growth lines faint, proso-
cline and prosocyrt on the spire, prosocyrt below the seleni-
zone, opisthocyrt on the base, becoming prosocyrt on its ax-
ial region.

Remarks.—FEudes-Deslongchamps (1849: 150) erroneously
established the name of the species as Pleurotomaria coepa
Eudes-Deslongchamps, 1849, intending to refer to the Latin
translation of the term “onion”. Terquem (1855) corrected
the name of the species, since its correct Latin spelling is
caepa. This is also in accordance with Articles 32.5 and 33.2
(Comma 33.2.2) of the ICZN (1999). According to Fischer
and Weber (1997), the holotype of P. caepa has been lost.
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Thus, they designated a neotype and a paraneotype, based on
the two specimens figured by Terquem (1855).

The analysis of the rich material from Luxembourg allows
to recognise the ontogenetic characters and the variability of
the species. The juvenile specimens have a relatively depressed
spire and, consequently, the shell tends to have a lenticular
shape. During the adult growth, the shell becomes obtusely
conical, although the height of the spire is variable. The sutural
bulge can be also variably prominent, but it is always distinct.
In some specimens, it becomes feebly and irregularly undu-
lated during the adult growth, without forming distinct nodes.

Ptychomphalus caepa differs from Ptychomphalus rotel-
laeformis (Dunker, 1847) in having a higher spire. Conse-
quently, the shape of the shell is less lenticular. Moreover,
the peripheral angulation is more distinct than in P. rotellae-
formis and the suture is marked by a spiral bulge.

Ptychomphalus compressus (Sowerby, 1812) (Sowerby
1812: 33, pl. 10) differs from P. caepa in having more

rounded whorls. The selenizone is elevated and forms a pe-
ripheral thread whereas in P. caepa the selenizone is flush.

Stratigraphic and geographic range.—Hettangian (Alsatites
liasicus to Schlotheimia angulata Zones), Hettange-Grande
(Lorraine, France); Hettangian, Dalheim (Luxembourg);
Early Hettangian (Psiloceras planorbis Zone) and Late Het-
tangian (Schlotheimia angulata Zone, Schlotheimia compla-
nata Subzone), Brouch (Luxembourg); Late Hettangian,
Lombardy (Italy).

Ptychomphalus wehenkeli (Terquem and Piette, 1865)

Fig. 14.

1865 Pleurotomaria wehenkeli sp. nov.; Terquem and Piette 1865: 61,
pl. 4: 29-31.

1988 Ptychomphalus caepa (Eudes-Deslongchamps); Meier and Meiers
1988: 31-32, pl. 7: 14a, b.

Material —Forty-five specimens: MNHNL BR103, MNHNL

BR116-1, MNHNL BR118-2, MNHNL BR123, MNHNL

Fig. 14. Ptychomphalid gastropod Ptychomphalus wehenkeli (Terquem and Piette, 1865) from Brouch (Mersch, Grand-Duchy of Luxembourg), Late
Hettangian (Schlotheimia angulata Zone, Schlotheimia complanata Subzone), Early Jurassic. A. MNHNL BR368, apertural (A,), apical (A,), dorsal (A3),
lateral (A,), and basal (As) views. B. MNHNL BR305-2, dorsal (B,) and apical (B,) views. C. MNHNL BR717, lateral (C,) and apical (C,) views.
D. MNHNL BR545, apical (D,) and dorsal (D,) views, and detail of the selenizone area (D;). E. MNHNL BR259, dorsal (E,), apical (E,), lateral (E;)

views, and detail of the slit and selenizone area (E,).
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BR161, MNHNL BR176, MNHNL BR206, MNHNL
BR221-1, MNHNL BR225, MNHNL BR233, MNHNL
BR259, MNHNL BR270, MNHNL BR276, MNHNL
BR279, MNHNL BR305-2, MNHNL BR306-1, MNHNL
BR317, MNHNL BR341 (two specimens), MNHNL BR368,
MNHNL BR455-1, MNHNL BR456, MNHNL BR467 (two
specimens), MNHNL BR470, MNHNL BR472-2, MNHNL

BR486, MNHNL BR499-1, MNHNL BR545, MNHNL
BR562-2, MNHNL BR564, MNHNL BR656, MNHNL
BR661, MNHNL BR694, MNHNL BR714, MNHNL
BR717, MNHNL BR740 (two specimens), MNHNL
HE101-1, MNHNL HEI129, MNHNL HEI144, MNHNL
HE146, MNHNL HE147, MNHNL HEI159, MNHNL

HE178, Brouch, Upper Hettangian (Schlotheimia angulata
Zone, Schlotheimia complanata Subzone). One specimen:
MNHNL GL379-2, Brouch, Luxembourg Sandstone Forma-
tion, exact stratigraphical level unknown.

Dimensions.—See Table 2.

Description.—Low-turbiniform, sublenticular-globose shell.
Teleoconch composed of about five whorls. Surface of the
whorls concave. Sutures slightly impressed. Periphery
smoothly angulated, not exposed on the spire. Selenizone
moderately wide, with its lower rim running along the line of
the periphery. Surface of the selenizone flush on the juvenile
and adult shell, becoming slightly convex to relatively promi-
nent on the last whorl. Labial slit short, extending about one
tenth of the length of the last whorl. Base convex, rather swol-
len. Aperture subcircular, with marked sutural corner. Peri-
stome prosocline, discontinuous on the parietal lip. Inner lip
arched, smoothly passing to the basal lip. Inner lip strength-
ened by a strong callus which extends to and covers the basal
cavity. Early whorls sculptured with a smooth, bulge-shaped,
subsutural spiral carina. On the post-juvenile shell, the carina
bears strong, closely spaced, slightly prosocline nodes. Spire
otherwise smooth. Selenizone smooth, delimited by very thin
marginal spiral threads. Base smooth. Growth striae feeble,
prosocline, evenly and markedly prosocyrt on the surface of
the whorls, prosocyrt on the peripheral band below the seleni-
zone, opisthocyrt on the base.

Remarks.—In Ptychomphalus wehenkeli (Terquem and
Piette, 1865) the height to width ratio of the shell is moder-
ately variable. Moreover, the nodes on the sutural bulge can
be variably spaced and sized and they appear at different
stages during the growth. The species differs from Ptychom-
phalus caepa (Eudes-Deslongchamps, 1849) in having a
lower spire and the sutural spiral bulge ornamented with
nodes. Moreover, the surface of the whorls is narrower and
more concave.

Ptychomphalus wehenkeli represents the most abundant
pleurotomarioidean species from Luxembourg. Joly (1907,
1908, 1936) reported it from several localities of Belgium
and France. However, that author did not provide any illus-
tration of his material.

Stratigraphic and geographic range.—Late Hettangian
(Schlotheimia angulata Zone), Ardennes (France); Late
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Hettangian (Schlotheimia angulata Zone, Schlotheimia com-
planata Subzone), Brouch (Luxembourg).

Family Trochotomidae Cox, 1960

Genus Trochotoma Eudes-Deslongchamps, 1843

Type species: Trochotoma conuloides Eudes-Deslongchamps, 1843.
Calvados, Bathonian.

Trochotoma vetusta Terquem, 1855

Fig. 15.

1855 Trochotoma vetusta sp. nov.; Terquem 1855: 267-268, pl. 16: 10.

1867 Trochotoma brocastellensis sp. nov.; Moore 1867: 552, pl. 15:
29.

1934 Ditremaria (Ditremaria) vetusta (Terquem); Haber 1934: 366.

1966 Trochotoma meneghinii Gemmellaro; Bourrouilh 1966: 4344,
fig. 17.

1988 Tfochomma vetusta Terquem; Meier and Meiers 1988: 34, pl. 8:
17a—c.

2002 Trochotoma (Trochotoma) vetusta Terquem; Fischer et al. 2002:
444, fig. 3-1a, b.

Material —Thirty-three specimens: MNHNL BR221-2,

MNHNL BR320, MNHNL BR361, MNHNL BR375-2,

MNHNL BR378, MNHNL BR418-2, MNHNL BR454,

MNHNL BR455-2, MNHNL BR458, MNHNL BR460,

MNHNL BR461, MNHNL BR465, MNHNL BR466,

MNHNL BR469, MNHNL BR473-1, MNHNL BRS533,

MNHNL BR667, MNHNL BR678, MNHNL BR679,

MNHNL BR680, MNHNL BR685, MNHNL BR698 (two

specimens), MNHNL BR704, MNHNL BR705, MNHNL

BR706, MNHNL BR708, MNHNL BR710, MNHNL

BR713, MNHNL BR754, MNHNL HE123, MNHNL HE133

(two specimens), Brouch, Upper Hettangian (Schlotheimia

angulata Zone, Schlotheimia complanata Subzone).

Dimensions.—See Table 2.

Description—Trochiform, gradate shell composed of about
six teleoconch whorls. Juvenile spire feebly cyrtoconical,
adult spire coeloconical. Ramp narrow and convex, becomes
increasingly pronuncied during growth. Outer whorl face flat
to moderately convex, markedly wider than the ramp,
oblique and forming an obtuse angulation with the ramp. Pe-
riphery marked by a spiral bulge on the juvenile and adult
whorls. The peripheral bulge tends to vanish during growth
of the last whorls where it becomes a rounded angulation.
Suture moderately impressed, running in the middle of the
peripheral carina and shifting slightly below it on the last
whorl. Selenizone convex, placed on the angulation of the
whorl surface. An exhalant hole (trema), seemingly elliptical
and strongly elongate in spiral direction, forms before the last
peristome. Selenizone reduced to a shell seam between the
exhalant hole and the outer lip. Final part of the last whorl ex-
panded. Base with well rounded surface and a broad, fun-
nel-like umbilicus. Aperture elliptical, well-elongated in
abaxial direction. Peristome strongly prosocline, discontinu-
ous on the parietal lip. Inner lip strongly oblique, elongated
within the umbilical cavity, almost straight and forming an
obtuse, rounded angulation at the junction with the basal lip.
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Fig. 15. Trochotomid gastropod Trochotoma vetusta Terquem, 1855 from Brouch (Mersch, Grand-Duchy of Luxembourg), Late Hettangian (Schlotheimia
angulata Zone, Schlotheimia complanata Subzone), Early Jurassic. A. MNHNL BR704, dorsal (A ), apical (A,), lateral (As), and apertural (A,) views.
B. MNHNL BR754, dorsal (B,), apical (B,), subapertural (B3) views, and detail of the exhalant hole and of the shell seam (B,). C. - MNHNL BR710, apical
(C)), dorsal (C,), basal (C;), and apertural (C,) views. D. MNHNL BR361, apertural (D,), basal (D,), dorsal (D5), apical (D,), and lateral (Ds) views.
E. MNHNL BR705, dorsal (E,) and apical (E,) views, and detail of the exhalant hole and of the shell seam (E;). The arrow indicates the position of the

selenizone.

Ornament consists of dense, distinct and unevenly sized spi-
ral threads covering the whole surface of the whorls and are
separated by narrower interspaces. The ramp can be crossed
by feeble collabral striae. Base ornamented with spiral
threads which are thinner and more widely spaced than those
of the spire. Selenizone hidden by the spiral ornament, coin-
ciding with a duplicated spiral thread which is wider than the
others. Growth striae strongly prosocline and evenly proso-
cyrt on the spire, opisthocyrt on the base.

Remarks.—The species is rather variable in spire height,
ramp, and outer whorl face inclinations, as well as in the prom-
inence of the peripheral carina and of the ornament. Owing to
that variability, and to the general shape of the shell, Tro-
chotoma brocastellensis Moore, 1867 is here included in the
synonymy of Trochotoma vetusta Terquem, 1855.
Trochotoma meneghinii Gemmellaro, 1879 (Gemmellaro
1879: 367, pl. 28: 11, 12) differs from 7. vetusta in having a
more acute spire and a conical shape of the shell owing to a
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narrower ramp. Moreover, in 7. meneghinii the periphery is
smoothly angulated whereas in 7. vetusta it is marked by a
slightly bulge-shaped carina. In agreement with Fischer et al.
(2002: 444), the specimen described by Bourrouilh (1966) as
T. meneghinii should be referred to 7. vetusta.

Stratigraphic and geographic range.—Hettangian, Hettange-
Grande (Lorraine, France); Late Hettangian (Schlotheimia
angulata Zone, Schlotheimia complanata Subzone), Brouch
(Luxembourg); earliest Sinemurian (Coroniceras [Arietites]
bucklandi Zone), Brocastle (South Wales, United Kingdom);
Early Sinemurian, central Apennines (Italy); Late Sinemurian
(Echioceras raricostatum Zone) to earliest Carixian, Eastern
High Atlas (Morocco).

Trochotoma clypeus Terquem, 1855

Fig. 16A.

1855 Trochotoma clypeus sp. nov.; Terquem 1855: 268, pl. 16: 9.
1934 Ditremaria (Ditremaria) clypeus (Terquem); Haber 1934: 332-333.
Material—Two specimens: MNHNL BR124, MNHNL
BR305-1, Brouch, Upper Hettangian (Schlotheimia angu-
lata Zone, Schlotheimia complanata Subzone).

Dimensions.—See Table 2.

Description—Trochiform, low conical-gradate shell con-
sisting of about five whorls. Early whorls strongly convex.
Adult whorls bearing a rounded angulation delimiting a flat
to slightly convex, relatively broad and feebly oblique ramp.
Outer whorl face flat to slightly concave. Periphery exposed
on spire and marked by a strong spiral bulge. Sutures im-
pressed, running along the mid-line of the peripheral bulge.
Selenizone slightly elevated, placed at the angulation of the
whorls. Ornament made of dense, somewhat strong and
subregularly sized spiral threads separated by thin inter-
spaces. Three to four threads run on the ramp and four to five
on the outer whorl face. Selenizone corresponding to a dupli-
cated spiral thread which is slightly wider than the spiral
threads of the ornament. Peripheral bulge bearing thin spiral
threads. Ramp ornamented also by fairly prosocline, un-
evenly sized and spaced collabral riblets. Growth striae
strongly prosocline and widely prosocyrt on the spire.

Remarks.—Although the specimens have the base embedded
into the sediment, they correspond well to the description and
illustration of Trochotoma clypeus Terquem, 1855. The only
difference concerns the size which is smaller in Terquem’s
(1855) type specimen which, therefore, most probably repre-
sents a juvenile shell. According to Terquem (1855), T. cly-
peus shows a slightly concave base with funnel-like umbili-
cus. This is a typical feature of the species belonging to the ge-
nus Trochotoma Eudes-Deslongchamps, 1843.

Trochotoma clypeus differs from Trochotoma vetusta
Terquem, 1855 in having a smaller size, a more obtuse apical
angle, and more rounded juvenile whorls. Moreover, in 7.
clypeus the ramp is sculptured with a stronger collabral orna-
ment.

Stratigraphic and geographic range.—Late Hettangian
(Schlotheimia angulata Zone), Hettange-Grande (Lorraine,
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France); Late Hettangian (Schlotheimia angulata Zone,
Schlotheimia complanata Subzone), Brouch (Luxembourg).

Suborder Trochina Cox and Knight, 1960
Superfamily Turbinoidea Rafinesque, 1815
Family Turbinidae Rafinesque, 1815
Subfamily Angariinae Gray, 1857

Genus Meiersia nov.
Type species: Meiersia disarmata sp. nov. (see below). Late Hettangian,
Luxembourg; see below.

Etymology: The genus is dedicated to Kurt Meiers, passionate collector
of fossils cooperating with the National Museum of Natural History of
Luxembourg.

Diagnosis.—Adult shell sinistral, discoidal-lenticular and
with almost flat spire. Base swollen and widely umbilicated.
Aperture subcircular to subtrapezoidal, weakly angulated at
the periphery. Peristome with upper part of outer lip slightly
convex to almost straight. Periphery corresponding to a sharp
flange bearing dense crenulations or distinct and widely
spaced spines. Base smooth, evenly convex to subangulated
in its median part. Growth lines strong.

Remarks.—We identified two species belonging to Meiersia
gen. nov., namely the type species Meiersia disarmata sp.
nov. and Meiersia calcar (Orbigny, 1853) (Orbigny 1853:
378, pl. 340: 5-7; Fischer and Weber 1997: 150, pl. 21: 3) a
species known from the Pliensbachian sediments of Cal-
vados (France). Koken (1896, 1897) ascribed the latter spe-
cies to the genus Asperilla Koken, 1896. However, the type
species of Asperilla, Asperilla coronoserra (Quenstedt,
1884) (= Delphinula longispina Rolle, 1860) from the Kim-
meridgian of Swabia (southern Germany) is characterised by
a dextral shell provided with a strong spiral cord on the cen-
tral part of the base (Quenstedt 1884: 413, pl. 201: 45, 46;
Brosamlen 1909: 237, pl. 19: 15). These aspects clearly dif-
ferentiate Asperilla from Meiersia. Moreover, A. corono-
serra is provided with a further, narrower spiral cord at the
periumbilical edge.

Cossmann (1916) and Fischer and Weber (1997) treated
Asperilla as subgenus of Platyacra Ammon in Zittel, 1882.
Platyacra differs from Meiersia in having a characteristic di-
morphic shell. In the former genus the early spire is plani-
spiral with a concave apical side, and the adult shell is
pagodiform due to the peripheral carina placed much above
the suture. On the contrary, in Meiersia the early spire,
though strongly depressed, shows the first observable whorls
convex. Moreover, the adult shell is lenticular and with the
peripheral carina in contact to the suture.

The specimen from the Pliensbachian of Calvados
(France) ascribed by Cossmann (1916: 208, pl. 9: 10-12) to
Platyacra (Asperilla) calcar (Orbigny, 1853) is a sinistral
shell which is distinguished from the holotype of Orbigny’s
(1853) species by a more marked periumbilical angulation
bearing small nodes, and in the presence of some spiral
threads on the surface of the base, between the peripheral
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Fig. 16. Trochotomid and turbinid gastropods from Brouch (Mersch, Grand-Duchy of Luxembourg), Late Hettangian (Schlotheimia angulata Zone,
Schlotheimia complanata Subzone), Early Jurassic. A. Trochotoma clypeus Terquem, 1855, MNHNL BR305-1, lateral (A ), apical (A,), and dorsal (A3)
views. The arrow indicates the position of the selenizone. B, C. Meiersia disarmata sp. nov. B. Holotype, MNHNL BR358, apertural (B, ), dorsal (B,), basal
(B3), and apical views. C. Paratype, MNHNL BR873, apical (C,), basal (C,), and dorsal (C5) views.

flange and the basal angulation. Moreover, the spines on the
peripheral flange are more numerous and denser. That speci-
men could belong to a distinct species of Meiersia. In this
case, the interspecific variation of the genus would be wider
than here described.

The material described by Haas (1953: 35, pl. 2: 27, 28, 33,
34) as ?Platyacra (Asperilla) sp., from the Late Triassic of
Peru exhibits general characters reminiscent of Meiersia. This
would demonstrate a Triassic origin of the genus. However, its
poor preservation prevents a safe supraspecific attribution.

Stratigraphic and geographic range.—?Late Triassic, Peru;
Late Hettangian, Luxembourg; Late Pliensbachian, Calvados
(France).

Meiersia disarmata sp. nov.

Fig. 16B, C.

1988 Asperilla calcar (Orbigny); Meier and Meiers 1988: 35, pl. 8:
18a—c.

Etymology: From Latin disarmata, without arms; referred to the ab-
sence of spines on the peripheral flange.

Type material: Holotype: specimen MNHNL BR358 (Fig. 16B). Para-
types: six specimens: MNHNL BR758, MNHNL BR869, MNHNL
BR870, MNHNL BR872, MNHNL BR873, MNHNL BR874.

Type locality: Brouch (Mersch, Grand-Duchy of Luxembourg).
Type horizon: Luxembourg Sandstone Formation, Upper Hettangian
(Schlotheimia angulata Zone, Schlotheimia complanata Subzone).

Dimensions.—See Table 2.

Diagnosis.—Base provided with a smooth median spiral
angulation which almost disappears during the last growth
stages. Peripheral flange densely crenulated, without spines.

Description.—Sinistral shell with flat spire, consisting of
about five whorls. Exposed surface of whorls feebly and
evenly convex, delimited by slightly incised sutures. Last
whorls slightly bending downward during the final growth.
Periphery marked by a sharp, prominent, slightly upward
curved flange which is covered by the previous whorls on the
spire and becomes slightly exposed on the last whorl. Base
strongly convex, widely phaneromphalous. Median band of
the surface of the base marked by a spiral angulation which
tends to disappear on the last whorl. Umbilical edge bearing a
smooth, rounded angulation. Basal angulation running nearly
at the mid-distance between the periumbilical angulation
and the peripheral flange. Aperture rounded-trapezoidal. Peri-
stome angulated at the peripheral flange. Basal angulation
ending on the peristome at the junction of the outer lip with the
basal lip. Peristome feebly angulated by the periumbilical
angulation at the junction of the inner lip with the basal lip.
Apart from the peripheral flange the shell is essentially
smooth. Outer rim of peripheral flange densely crenulated and
lacking spines. Very shallow, wrinkle-shaped collabral ribs
can originate from the crenulations of the peripheral flange.
They tend to fade out towards the suture, and on the peripheral
band of the base. Growth lines very strong, prosocline and dis-
tinctly prosocyrt on the whorl surface, opisthocyrt on the base,
acutely backward angular on the peripheral flange.

Remarks.—The variability of this species concerns the angu-
lations of the base and the elements of the ornament. Both the
basal and periumbilical angulations vary in strength. The
collabral ribs are of variable strength and distribution.
Meiersia disarmata sp. nov. is very close to Meiersia
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calcar (Orbigny, 1853), from the Upper Pliensbachian de-
posits of Calvados (France). However, Orbigny’s (1853)
species differs from M. disarmata in the peripheral flange,
which has long, widely and evenly spaced spines (seven to
eight on the last whorl). Moreover, in the holotype of M.
calcar, the basal angulation is absent or obscure.

Stratigraphic and geographic range.—Late Hettangian
(Schlotheimia angulata Zone, Schlotheimia complanata
Subzone), Brouch (Luxembourg).

Superfamily Eucycloidea Koken, 1897

Remarks.—Here the Eucycloidea Koken, 1897 are interpreted
in agreement with Szabé (1995) and Conti and Monari (2001).
Recently Kano (2008), based on a phylogenetic analysis of
molecular data, assigned the family Eucyclidae Koken, 1897
to the superfamily Seguenzioidea Verrill, 1884, although ad-
mitting that the eucyclids and seguenziids show strong differ-
ences in the shell morphology and anatomy.

On the contrary, Bandel (2010) reaffirmed the distinction
between the Seguenzioidea and the Eucycloidea, mainly
based on the study of Triassic taxa. Considering that the
eucycloideans are essentially represented by Mesozoic taxa,
this approach seems to be more convincing. However, in
contrast to Conti and Monari (2001), Bandel (2010) ex-
cluded from the Eucycloidea the family Cirridae Cossmann,
1916, which he previously ascribed to a distinct superfamily
(Bandel 1993; Fryda et al. 2008 and references therein).

Family Eucyclidae Koken, 1897

Genus Eucyclus Eudes-Deslongchamps, 1860

Type species: Eucyclus obeliscus Eudes-Deslongchamps, 1860. Pliens-
bachian, Calvados (France).

Eucyclus sp.
Fig. 17A.

Material—One specimen: MNHNL GL205, Luxembourg
Sandstone Formation, Hettangian—Lower Sinemurian, exact
locality and stratigraphical level unknown.

Dimensions.—See Table 2.

Description.—Shell large, turbiniform with strongly im-
pressed suture. Whorls strongly convex, angulated at the pe-
riphery. Angulation at about middle of the whorl. Base dis-
tinctly convex, anomphalous. Aperture semicircular, angular
at the termination of the periphery on the outer lip and
slightly elongated at the base of the columella. Peristome
seemingly discontinuous at the parietal lip. Columellar lip
straight and subvertical. Ornament mainly consisting of
strong spiral cords. Periphery marked by a spiral keel bearing
widely spaced and robust nodes, about twelve on the last
whorls. Base ornamented with six strong spiral cords. The
spiral cord below the peripheral keel bears low nodes. The
other spiral cords of the base are slightly nodose or wavy.
The nodes on the peripheral angulation and on the spiral
cords of the base are roughly aligned to each other in axial di-
rection, seemingly formed by intersection of the spiral orna-
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ment with low and feeble collabral wrinkles. Weak traces on
the inner mould of two spiral cords on the ramp. Growth lines
strong, forming a pattern of dense threads which make
strongly rough the interspaces between the spiral cords.

Remarks.—The shell is only preserved on the last whorl of
the present specimen. Another whorl is preserved on the in-
ternal mould and the apex is missing. Shape and ornament
are typical for the genus Eucyclus Eudes-Deslongchamps,
1860. Moreover, the external ornament is partly reflected on
the inner mould surface which is a characteristic feature of
the members of the family Eucyclidae Koken, 1897 (e.g.,
Conti and Monari 1991: pl. 8: 10-18; 1995: pl. 2: 12-14;
2001: fig. 8, 15; Szab6 1995: pl. 7: 13). The general habitus
and especially the large size of the shell distinguish the speci-
men from other coeval Eucyclus species. However, its very
poor preservation prevents more detailed comparisons.

Family Cirridae Cossmann, 1916

Genus Spirocirrus Cossmann, 1916

Type species: Turbo calisto Orbigny, 1853. Late Bathonian, Calvados
(France).

Remarks.—According to Bandel (1993), Spirocirrus Coss-
mann, 1916 is a synonym of Scaevola Gemmellaro, 1879, and
the type species of Scaevola, namely Scaevola intermedia
Gemmellaro, 1879 (Gemmellaro 1879: 342, pl. 27: 7-9), dif-
fers from type species of Cossmann’s (1916) genus, Spiro-
cirrus calisto (d’Orbigny, 1853) (Orbigny 1853: 345, pl. 332:
9, 10; Fischer and Weber 1997: 140, pl. 21: 6), only in having
a lower spire. However, other characters also differentiate S.
intermedia from S. calisto. For example, S. intermedia has
rounded whorls and is ornamented with collabral ribs which
smoothly pass onto the base, whereas in S. calisto the juvenile
whorls are roughly biangulated and become rounded only dur-
ing the last growth stage, and the collabral ribs end or become
much less prominent along the lower angulation.

Spirocirrus weisi sp. nov.

Fig. 17B, C.

1907 Trochus sp.; Joly 1907: 53, pl. 1: 1a—d.

1988 Spirocirrus calisto (Orbigny); Meier and Meiers 1988: 28, pl. 4:
9a, b.

Etymology: The species is dedicated to Robert Weis (National Museum

of Natural History of Luxembourg).

Type material: Holotype: specimens MNHNL BR299 (Fig. 17B). Para-

types: one specimen: MNHNL BR374.

Type locality: Brouch (Mersch, Grand-Duchy of Luxembourg).

Type horizon: Luxembourg Sandstone Formation, Upper Hettangian
(Schlotheimia angulata Zone, Schlotheimia complanata Subzone).

Dimensions.—See Table 2.

Diagnosis.—Sinistral, high turbiniform shell. Umbilicus
very narrow. Aperture rounded with continuous peristome
on the parietal lip. Outer face of whorls delimited by two
weak angulations of which the lower one is more pro-
nounced. Angulations fading on the last whorl. Collabral or-
nament made of varicose, swollen and widely spaced ribs
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Fig. 17. Eucycloidean gastropos from Luxembourg Sandstone Formation, Early Jurassic. A. Eucyclus sp., MNHNL GL205, apertural (A,), basal (A,) and
dorsal (A3) views, Hettangian—Early Sinemurian, exact locality and stratigraphical level uncertain. B-E. Brouch (Mersch, Grand-Duchy of Luxembourg),
Late Hettangian (Schlotheimia angulata Zone, Schlotheimia complanata Subzone). B, C. Spirocirrus weisi sp. nov., B. Holotype, MNHNL BR299, lateral
view (B,) and detail of the ornament (B,). C. Paratype, MNHNL BR374, apertural (C,) and subdorsal (C,) views. D, E. Platyacra aff. sinistrorsa (Terquem,
1855). D. MNHNL BR373, dorsal view (D) and detail of the ornament of the base (D,). E. MNHNL BR876, dorsal (E,), subapertural (E,), and basal (E;3)
views, and detail of the apical spire (E,).

which become much less prominent on the lower angulation
of the outer whorl face. Spiral ornament composed of three
primary spiral cords which alternate with secondary spiral
cords on the juvenile shell and form elongated nodes on the
collabral ribs. Secondary spiral cords becoming as thick as
the primary ones on the last whorl. Base ornamented with
few and well spaced spiral cords.

Description.—Sinistral, high turbiniform shell. Whorls
strongly convex separated by strongly impressed and oblique
sutures running well below the periphery. Periphery of the ju-
venile whorls delimited by two weak and rounded angula-
tions, of which the lower one is slightly more pronounced. The
periphery becomes rounded on the last whorl. Last whorl rela-
tively swollen. Base evenly convex, narrowly umbilicated.

Aperture circular. Peristome slightly prosocline, continuous
along the parietal lip. Inner lip weakly reflected outwards.
Outer lip not observable. Ornament composed of collabral ribs
and spiral cords. About ten, regularly spaced prosocline colla-
bral ribs on the adult shell, which are varicose, swollen and
rounded. Three primary spiral cords ornament the juvenile
shell and form spirally elongated nodes overlapping the colla-
bral ribs. The uppermost cord runs on the ramp, whereas the
other two ones delimit the outer face of the whorl. Thinner spi-
ral cords appear during growth which rapidly become almost
as thick as the primary cords. Last whorl ornamented with six
strong spiral cords. The collabral ribs become less prominent
in correspondence to the spiral cord marking the lower angu-
lation. Base ornamented with spiral cords separated by inter-
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vals which are much wider than those on the whorls. Growth
lines prosocline and slightly prosocyrt on the whorls, feebly
opisthocyrt on the base. They form dense and thin growth
threads.

Remarks.—Spirocirrus weisi sp. nov. represents the oldest
member of the genus Spirocirrus, a genus previously known
from Late Toarcian to Bathonian of the northern Paris Basin
and England (Orbigny 1853; Hudleston 1892; Cossmann
1900, 1916; Fischer and Weber 1997). The species has
strong similarities with Spirocirrus calisto (Orbigny, 1853),
from the Late Bathonian of the Paris Basin (Orbigny 1853;
Cossmann 1885, 1900, 1916; Fischer and Weber 1997). On
the basis of that similarity, Meier and Meiers (1988) assigned
the specimens from Luxembourg to S. calisto. However, S.
calisto differs from S. weisi in having more thinner and
denser spiral threads on the spire and on the base. Moreover,
in S. calisto the lower spiral thread of the peripheral band is
thicker and the associated angulation is more pronounced.
The peripheral angulations are more persistent on the last
whorl in S. calisto, whereas in S. weisi they fade out so that
the last whorl is almost rounded.

The specimen described by Joly (1907) as Trochus sp.
differs from the holotype of S. weisi only in being smaller. It
is interpreted here as a juvenile specimen of that species.

Scaevola busambrensis Gemmellaro, 1879 (Gemmellaro
1879: 341, pl. 27: 1, 2), from the Sinemurian carbonate plat-
form sediments of north-western Sicily (Italy) probably be-
longs to the genus Spirocirrus Cossmann, 1916. It differs from
S. weisi in having three strong spiral carinae on the adult shell
and in having thin and dense spiral threads on the base.

Stratigraphic and geographic range.—Late Hettangian
(Schlotheimia angulata Zone, Schlotheimia complanata Sub-
zone), Brouch (Luxembourg). Late Hettangian (Schlotheimia
angulata Zone), Metzert (Belgium).

Genus Platyacra Ammon in Zittel, 1882

Type species: Trochus impressus Schafhéutl, 1863. ?Hettangian—Sine-
murian, Bavaria (southern Germany), see Suess et al. (2005).

Platyacra aff. sinistrorsa (Terquem, 1855)

Fig. 17D, E.

1988 Platyacra sinistrorsus [sic] (Deshayes); Meier and Meiers 1988:
29, pl. 4: 10a, b.

Material —Two specimens: MNHNL BR373, MNHNL

BR&76, Brouch, Upper Hettangian (Schlotheimia angulata

Zone, Schlotheimia complanata Subzone).

Dimensions.—See Table 2.

Description.—Sinistral, dimorphic shell. Early shell plani-
spiral anisostrophic composed of about four whorls. Its api-
cal side is concave and consists of flat whorls which are de-
limited by a sharp peripheral angulation which is not promi-
nent on the spire surface. Suture running near the peripheral
angulation. Adult spire pagodiform, consisting of about three
whorls. The peripheral angulation becomes well-exposed on
the spire. It delimits a wide and steep ramp, and a relatively
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narrow outer whorl face which is inclined opposite to the
ramp. Last whorl with peripheral angulation slightly below
mid-whorl. Suture oblique and impressed, running at or near
to an obtuse angulation of the base. Base distinctly convex,
with a wide umbilicus encircled by a periumbilical angu-
lation. Apertural region not preserved. Main spiral ornament
made of a strong peripheral keel and of a spiral cord marking
the angulation of the base. Outer whorl face and base of the
adult spire ornamented with subequally sized and widely
spaced spiral threads. There are two spiral threads on the
outer whorl face and four on the base below the spiral cord
marking the angulation of the base. Peripheral keel crenu-
lated by shallow, widely spaced, spirally elongated nodes.
About twelve nodes on the last whorl forming shallow undu-
lations on the ramp and on the base. The basal cord bears also
shallow nodes axially aligned with those of the peripheral
keel. Growth striae prosocline and prosocyrt on the ramp,
seemingly opisthocyrt on the base.

Remarks.—The material is poorly preserved. The largest
specimen (MNHNL BR373) is partly embedded in the sedi-
ment. The other specimen (MNHNL BR876) is an incom-
plete adult shell seemingly preserving obscure traces of a
fine spiral ornament on the ramp. The specimens are closely
reminiscent of the material on which Terquem (1855: 264,
pl. 15: 14) erected Trochus sinistrorsus Terquem, 1855.
However, Terquem’s (1855) species, which was refigured by
Cossmann (1916: 207, pl. 9: 8, 9) and assigned by him to the
genus Platyacra Ammon in Zittel, 1882, exhibits some dif-
ferences with respect to the material described here. In par-
ticular, the type material of P. sinistrorsa is smaller in size
and lacks spiral cords on the outer whorl face and base.
Moreover, it has less pronounced nodes undulating the pe-
ripheral keel. The ramp is ornamented with distinct collabral
ribs which form nodes at the upper suture.

Platyacra impressa (Schathéutl, 1863) (Zittel 1882: 190,
fig. 237; Ammon 1893: 169, fig. 7), type species of the genus
Platyacra, is also smaller in size and with a slightly narrower
adult spiral angle. Moreover, the base lacks a spiral cord and
the ramp is crossed only by growth striae.

The specimens described here most likely belong to a spe-
cies different from both P. sinistrorsa (Terquem, 1855) and P.
impressa. However, both present specimens are so poorly pre-
served that species identification is not recommended.

Evolutionary and
palaeobiogeographical
considerations

The systematic analysis of the Early Jurassic fauna of the Lux-
embourg Sandstone Formation resulted in the identification of
twenty-two species belonging to Patellogastropoda, Neriti-
morpha, and Vetigastropoda. Eleven genera, nine families and
six superfamilies were identified (Table 3). From a prelimi-
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Table 3. List and taxonomic repartition of the species described here.
Abbreviation: n, number of specimens.

Taxa n | Figs.
Subclass Eogastropoda Ponder and Lindberg, 1996
?Superfamily Lottioidea Gray, 1840
?Family Acmaeidae Forbes, 1850
Scurriopsis (Scurriopsis) schmidti (Dunker, 1844) 16 | 5SA-C
Scurriopsis (Hennocquia) hettangiensis (Terquem, 1855) | 44 | 5D-I1
Subclass Neritimorpha Koken, 1896
Superfamily Neritoidea Rafinesque, 1815
Family Neridomidae Bandel, 2008
Neridomus liasina (Dunker, 1844) 10 | 6A-F
Neridomus cannabis (Terquem, 1855) 5 | 7A-D
Superfamily Neritopsoidea Gray, 1847
Family uncertain
Bandelopsis? cf. exigua (Terquem, 1855) 4 | 8A,B
Bandelopsis? sp. 1 8C
Subclass Archaeogastropoda Thiele, 1925
Superfamily Pleurotomarioidea Swainson, 1840
Family Pleurotomariidae Swainson, 1840
Pleurotomaria wanderbachi Terquem, 1855 7 | 9A-D
Pleurotomaria hettangiensis Terquem, 1855 6 |10A-D
Pleurotomaria cf. hettangiensis Terquem, 1855 1 10E
Pleurotomaria hennocquii Terquem, 1855 1] 11A
Pleurotomaria cognata Chapuis and Dewalque, 1853 3 |11B,C
Pleurotomaria sp. 1 11D
Anodomaria schroederi sp. nov. 2 |12A,B

Family Ptychomphalidae Wenz, 1938
Ptychomphalus rotellaeformis (Dunker, 1847) 2| 12C

Ptychomphalus caepa (Eudes—Deslongchamps, 1849) | 28 | 1I3A-D
Ptychomphalus wehenkeli (Terquem and Piette, 1865) |45 | 14A-E
Family Trochotomidae Cox, 1960
Trochotoma vetusta Terquem, 1855 33 | 15A-E
Trochotoma clypeus Terquem, 1855 2 | 16A
Superfamily Turbinoidea Rafinesque, 1815
Family Turbinidae Rafinesque, 1815
Meiersia disarmata sp. nov. 7 |16B, C
Superfamily Eucycloidea Koken, 1897
Family Eucyclidae Koken, 1897
Eucyclus sp. 1] 17A
Family Cirridae Cossmann, 1916
Spirocirrus weisi sp. nov. 2 117B, C
Platyacra aff. sinistrorsa (Terquem, 1855) 2 |17D,E

nary account, other twenty-six species, currently under study,
belong to higher Prosobranchia (Pseudomelanoidea, Zygo-
pleurodea, Stromboidea, and Purpurinidae), Heterobranchia
(Mathildidae) and Opistobranchia. This implies a high supra-
specific diversity.

The fauna is dominated by pleurotomarioideans repre-
senting the genera Ptychomphalus, Pleurotomaria, and Tro-
chotoma, and by the patellogastropod genus Scurriopsis both
in number of species and specimens. The neritimorph genus
Neridomus is also well represented.

Ptychomphalus first occurred in the late Middle to Late
Triassic of the southern Alps (Bandel 2009). Several species
are known from the Early Jurassic of the western Europe and
of the central region of western Tethys which clearly reflects
a major radiation of this genus, although a detailed system-
atic revision may reveal synonymies, which will decrease the
number of species involved (Griindel and Niitzel 1998). The
species radiation was seemingly fast and took place in Het-
tangian times in the eastern and western Paris Basin. In fact,
apart from the species described here, six other species de-

scribed by Terquem (1855), Terquem and Piette (1865), Joly
(1907), and Dareste de la Chavanne (1912) probably belong
to the genus Ptychomphalus, namely Pleurotomaria lens
Terquem, 1855; Pleurotomaria nucleus Terquem, 1855;
Pleurotomaria dewalquei Terquem and Piette, 1865; Pleuro-
tomaria jamoigniaca Terquem and Piette, 1865; Pleuro-
tomaria nicklesi Joly, 1907; and Pleurotomaria (Cryptaenia)
planispira Dareste de la Chavanne, 1912. A peak of species
radiation occurred in the Sinemurian to Pliensbachian time
and Ptychomphalus expanded over a wide area of European
epicontinental shelf (Sowerby 1812, 1818; Eudes-Deslong-
champs 1849; Schriifer 1861; Sieberer 1907; Griindel and
Niitzel 1998; Griindel 1999, 2007; Griindel and Koppka
2007; Schubert et al. 2008), the central region of the western
Tethys (Gemmellaro 1874, 1911; Szab6 1980, 2009; Conti
and Monari 1991; Conti et al. 2007; Monari et al. 2008) and
North Africa (Bourrouilh 1966). Ptychomphalus is unknown
from sediments younger than the Pliensbachian.

Pleurotomaria presumably originated in the Triassic of the
western Pacific region (Begg and Grant-Mackie 2003), but the
major radiation occurred in the early Middle Jurassic of the
western European epicontinental seas (e.g., Orbigny 1856;
Eudes-Deslongchamps 1849; Hudleston 1895; Sieberer 1907;
Fischer and Weber 1997). The presence of at least five species
in the Hettangian to earliest Sinemurian sediments of Luxem-
bourg suggests an early radiation slightly after the end-Trias-
sic crisis.

The evolutionary history of Trochotoma is characterised
by a major Sinemurian adaptive radiation involving the Euro-
pean epicontinental shelf (Rollier 1918; Haber 1934), and the
marginal and intratethyan carbonate platforms, such as the
Northern Calcareous Alps (Austria) (Ammon 1893; Haber
1934), the Apennines Platform (central Italy) (Fischer et al.
2002), the Trapanese Platform (western Sicily, Italy) (Gem-
mellaro 1879; Haber 1934) and the High Atlas (Bourrouilh
1966). As mentioned above for the other pleurotomarioidean
taxa, the occurrence of a number of species in the Hettangian
sediments (Terquem 1855; Henry 1876; Rollier 1918, and
herein) demonstrates that the diversification started very early
in the Jurassic.

Several Jurassic species of Scurriopsis were listed by
Haber (1932). However, most of them lack information on
the shape of the muscle scar, the protoconch and the structure
of the shell wall. Recent systematic analyses (e.g., Hede-
gaard et al. 1997; Fuchigami and Sasaki 2005) demonstrate
that these characters are of high importance for the identifi-
cation and taxonomic placement of the limpet-shaped gastro-
pods. This makes the reconstruction of the evolutionary his-
tory of these limpets difficult and their significance in Het-
tangian faunas remains debatable. Neverthless, the definitive
presence of two subgenera, namely Scurriopsis s.s. and Scur-
riopsis (Hennocquia), in the faunas from Luxembourg and
their wide distribution indicate an adaptive radiation of the
genus during the Hettangian.

Neridomus is merely accessory in the Hettangian faunas
of northern Germany, Paris Basin, Lusitatian Basin (Portu-
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3 Neridomus liasina (Dunker, 1844)

4 Neridomus cannabis (Terquem, 1855)

5 Bandelopsis? cf. exigua (Terquem, 1855)

6 Pleurotomaria wanderbachi Terquem, 1855

7 Pleurotomaria hettangiensis Terquem, 1855

8 Pleurotomaria hennocquii Terquem, 1855

9 Pleurotomaria cognata Chapuis and Dewalque, 1853
0 Ptychomphalus rotellaeformis (Dunker, 1847)
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Fig. 18. Hettangian to earliest Sinemurian palacogeographical distribution of the species described here in the western European epicontinental seas. Occur-
rences corresponding to the synonymies listed in the systematic part are in bold. Occurrences from sources lacking an illustration of the species concerned

are in italics.

gal) and southern Hungary (e.g., Dunker 1847; Bohm 1901;
Chartron and Cossmann 1902; Cossmann 1925; Szente
1992), being represented by single species. On the contrary,
it seems to be a characteristic faunal element of the Upper
Hettangian sediments of Luxembourg where it is present
with at least two species and a large number of specimens
(Terquem 1855; Terquem and Piette 1865; Joly 1907, and
herein). The genus is highly diversified in the Early Sine-
murian carbonate platform faunas from the north-western
Sicily (Italy) (Gemmellaro 1879; Cossmann 1925).

Among the accessory genera, i.e., genera occurring in the
fauna from Luxembourg with a single species and few speci-
mens (Table 3), the first occurrence of Anodomaria and
Spirocirrus is remarkable. During the Late Sinemurian to
Pliensbachian, Anodomaria spread in those western Tethyan
areas where a pelagic sedimentation took place as a result of
the drowning of the carbonate platforms, i.e., the Bakony
Mountains (Hungary), the Northern Calcareous Alps (Aus-
tria) and the Sicani Mountains (western Sicily, Italy) (Gem-
mellaro 1874; Szab6 1980, 2008, 2009; Conti et al. 2007). In
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contrast, Spirocirrus speciated rapidly during the Late Toar-
cian to Early Bajocian mainly in a restricted area including
the northern Paris Basin and England (Hudleston 1892;
Cossmann 1916). Spirocirrus occurs also in the Aalenian
(Sturani 1964) coral-bearing facies of the Trento Platform
(Dal Piaz 1912; Cossmann 1916). Spirocirrus calisto
(d’Orbigny, 1853), from the Bathonian deposits of northern
France (Cossmann 1885, 1900, 1916; Fischer and Weber
1997) represents the last occurrence of the genus.

The knowledges about Platyacra are rather poor as the
genus is represented by few species. The type species, Platy-
acra impressa (Schathiutl, 1863) comes from the supposed
Hettangian—Sinemurian sediments of Bavaria (southern Ger-
many) (Schafhéutl 1863; Ammon 1893; Seuss et al. 2005).
Two species, namely Platyacra sinistrorsa (Terquem, 1855)
and Platyacra aff. sinistrorsa occur in the Luxembourg
Sandstone Formation (Terquem 1855, and herein). Cirrus
normanianus Orbigny, 1853, a Late Pliensbachian species
from Calvados (northern France) which was assigned to
Platyacra by Cossmann (1916) and Fischer and Weber
(1997) would represent the youngest species known for the
genus. However, some differences from the type species,
such as a lower spire and more rounded whorls, could indi-
cate its membership of another genus.

The palaeobiogeographical data highlight a very wide
distribution of the gastropod species here described, includ-
ing the whole western European epicontinental shelf, from
the Hannover Basin (northern Germany) to the Lusitanian
Basin (Portugal) (Fig. 18). The fauna from Luxembourg
shows the closest similarities with those from the northern
Germany described by Dunker (1844, 1847) and from the
South Wales (United Kingdom) quoted by Tawney (1866)
and Moore (1867).

The similarities between the Luxembourg fauna and those
from the northern Germany could reflect an open communica-
tion of that area with the Luxembourg region. Indeed, during
the Early Jurassic times the latter region acted as a seaway be-
tween the London-Brabant-Ardennes Landmass and the
Rhenish Massif connecting the Paris Basin with the northern
Germany epicontinental seas (De Graciansky et al. 1998). The
sediments of northern Germany are older (Early Hettangian,
Psiloceras planorbis Zone) than those of Luxembourg (Late
Hettangian, Schlotheimia angulata Zone). This is in agree-
ment with De Graciansky et al. (1998) who suggested that dur-
ing the Hettangian to earliest Sinemurian time span the west-
ern Europe was a subject of a wide east to west marine trans-
gression, from the basins of the northern Germany to the Paris
Basin through the Luxembourg seaway.

The similarities between the Luxembourg fauna and those
from the South Wales are likely even more marked than result-
ing from this analysis and shown in Fig. 18. In fact, Moore
(1867) listed about fifty other species from South Wales which
were also quoted by Terquem (1855) for the Luxembourg
Sandstone Formation. This information seems to be signifi-
cant, although historical data mentioned above should be veri-
fied by a detailed systematic revision. Such correspondence

most likely reflects both a time correspondence and some
palaeonvironmental similarities between the two regions. In
fact, according to Bradshaw et al. (1992) and Simms et al.
(2002) the lowermost Jurassic deposits of South Wales consist
mainly of bioclastic calcarenites and gravel-grade conglomer-
ates deposited on shores related to the presence of small is-
lands or shoals between the London-Brabant-Ardennes and
the Wales Landmasses. Thus, they formed in a coastal, high-
energy environment which is partly comparable to that of the
Luxembourg Sandstone Formation.The age of these sedi-
ments in South Wales changes geographically from the Early
Hettangian to the Early Sinemurian (Hodges 1986, Simms et
al. 2002), as is the case in the Luxembourg Sandstone Forma-
tion (Colbach 2005; Van de Bril et al. 2007; Van de Bril and
Swennen 2008), although Bradshaw et al. (1992) maintained
that in South Wales the effect of the presence of exposed lands
on the sedimentation probably ended before the beginning of
the Sinemurian.

A comprehensive interpretation of the evolutionary and
palaeobiogeographical data presented above should take into
consideration that only a part of the gastropod collections of
MNHNL is analysed here. Moreover, it should also consider
the fact that most of the available information on the Early
Jurassic gastropods concerns the western Europe. Nonethe-
less, this study highlights that during the Early Jurassic, most
of the characterising genera showed a strong species radia-
tion and a wide geographical distribution, trends probably fa-
voured by a marine transgression over wide areas of the
western European epicontinental shelf during the Hettangian
to earliest Sinemurian time span. This radiation, including
the first appearance of some accessory taxa, was already con-
siderably advanced in the Late Hettangian. This suggests that
the recovery of the gastropod diversity after the end-Triassic
crisis was relatively fast in western Europe.
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