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In 1873, Ernest Munier-Chalmas established Valletia as
amonospecific genus based on the then newly (if only very
briefly) described Valletia tombecki Munier-Chalmas, 1873
from the Lower Valanginian of Chambéry (Département
Savoie, Rhone-Alpes, southeastern France). He considered
Valletia to be most similar to Monopleura Matheron, 1843,
so placed it in his novel family Monopleuridae. Although
the classification of the Hippuritida was repeatedly reorga-
nized (e.g., Munier-Chalmas 1882, Douvillé 1935, Decha-
seaux 1952, Dechaseaux et al. 1969, Skelton 1978, Scar-
lato & Starobogatov 1979), Valletia remained in the same
systematic position until Skelton & Smith (2000) per-
formed a phylogenetic analysis of the Hippuritida, which
identified Valletia as sharing with Diceras the primitive
condition of an external ligament, in contrast to the invagi-
nated ligament of Monopleura. In the revised classification
of the Hippuritida, which has been prepared as a backbone
for the updated bivalve volumes of the “Treatise on Inver-
tebrate Palacontology” Diceras and Valletia are thus regar-
ded as (the only) members of the family Diceratidae Dall,
1895 (Skelton 2013a).

Over the years, ten species altogether have been as-
signed to Valletia. Several of these species have been re-
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corded from a single outcrop and none of them has been
found at more than six localities. Evidently, the fossil re-
cord of Valletia is poor and any new find of well-pre-
served specimens may add valuable information on the
distribution and palaeoecology of this early rudist genus.
The material presented herein, derived from Stramberk in
the northeastern Czech Republic and Ernstbrunn in
Lower Austria (Fig. 1) adds two additional records to the
distribution map of Valletia antiqua, which come from
classical outcrops of uppermost Jurassic—lowermost Cre-
taceous carbonates. Furthermore, we conduct a brief re-
description of Valletia antiqua, and outline its palaeoeco-
logical significance. We also provide an overview of all
species included in Valletia and comment on their taxo-
nomic status.

Geological overview

The material detailed herein has been collected from the
remnants of the Tithonian to Berriasian Stramberk and
Ernstbrunn-Pavlov carbonate platforms. These were two of
the major carbonate platforms of the Alpine-Carpathian
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Figure 1. Geographical and geological overview. Tectonic map of the Outer Western Carpathians in the Czech Republic, Slovakia and Lower Austria
(modified from Picha et al. 2006 and Schneider et al. 2013). The Ernstbrunn and Stramberk regions are indicated.

Region, formerly situated at the northern Tethys margin.
The respective rocks, the Stramberk and Ernstbrunn lime-
stones, are strikingly similar with regard to sedimentology
and fossil flora and fauna, but occur in distinct tectonic
units today (e.g., Picha et al. 2006).

Stramberk Limestone. — Named and defined by Hoheneg-
ger (1849), the highly fossiliferous Stramberk Limestone
of the Outer Western Carpathians (Moravia, northeastern
Czech Republic; Fig. 1) has attracted the attention of palae-
ontologists since the early 19" century. The stratum con-
sists of various limestone facies that formed on a marginal
carbonate platform, which was subject to block tectonics
during and soon after deposition (Elid$ & ElidSova 1986).
During this process, several limestone megablocks became
isolated, and occur today at and around Stramberk within
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Cretaceous flysch deposits of the Silesian Unit of the Outer
Western Carpathians. The nature and origin of these me-
gablocks and the geology of the Stramberk area have been
controversially discussed. HouSa (1990) interpreted the
blocks as tectonic klippen, which became detached from
the Stramberk Carbonate Platform in the course of the
overthrust of the Silesian Nappe. In his opinion, the intima-
tely associated Upper Cretaceous deeper-water deposits
subsequently filled up fissures and cavities when the sea
transgressed upon a solid base of Stramberk Limestone.
According to Elias (1970) and Elias & EliaSova (1986), the
limestone blocks are simply olistoliths associated with the
base-of-slope conglomerates and slump bodies of the Cre-
taceous Hradisté Formation, and represent extremes of the
Tithonian to Turonian Chlebovice Conglomerate (see also
Vasicek & Skupien 2004, Svobodova et al. 2011). As stated
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Figure 2. Locality map of the Stramberk region, Czech Republic.
Stramberk Kotou¢ and other quarries are indicated in dark grey.

by Picha et al. (2006), the truth may lie somewhere in the
middle. The Stramberk Carbonate Platform was apparently
rimmed by coral reefs and certainly was a source of carbo-
nate clasts and debris. Eventually, even large limestone
blocks may have been transported into the adjacent basin
by gravity slides or debris flows. On the other hand, large
blocks of platform carbonate may have become detached
and transported by post-depositional tectonics, and occur
within a typical tectonic melange today.

Palacogeographically, the Stramberk Limestone blocks
are part of the continental rise facies that was deposited in
the flysch trough of the Baska Cordillera at the northern
margin of the Silesian Basin (e.g. Golonka et al. 2003). The
continental rise facies consists of Tithonian to Coniacian
slumps, gravity slides, olistoliths, and turbidites, which
were fed from the BaSka Cordillera and its slopes, and thus
also from the Tithonian to Berriasian Stramberk reef com-
plex (Skupien & Vasic¢ek 2008). The gravity flows are in-
tercalated with a succession of autochthonous hemipelagic
sediments. Lateral and vertical transitions of block accu-
mulations into background sediments clearly contradict the
classical tectonic klippen theory for the Silesian Unit.

The Stramberk Limestone is mined in several quarries
in the immediate vicinity of the town of Stramberk (Fig. 2),
where it occurs in the form of massive carbonate blocks,
breccias, and conglomerates. Typically, the Stramberk
Limestone is whitish to grey and comprises a patchwork of
facies deposited in different settings of the former carbon-
ate platform. The dominant rock type is a fine-grained
biodetrital limestone. Some intervals preserve intra- and
bioclasts, which may reach coarse gravel size, e.g., entire
rudist shells (Epidiceras, Heterodiceras) or small coral
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Figure 3. Locality map of the Ernstbrunn region, Austria. The quarries
in the Steinberg area near Dorfles and the outcrop Klafterbrunn IIT are in-
dicated in dark grey.

colonies. Other parts of the succession are formed by ho-
mogenous micrites. The core-of-reef complex is predomi-
nantly composed of biosparites, intrasparites, and intra-
biosparites.

The studied material comes from the Kotouc¢ Quarry at
Stramberk (Fig. 2). Before mining started, the Stramberk
Limestone in the western part of Kotou¢ Hill extended for a
maximum thickness of 400 m. The sediments form a suc-
cession of Tithonian to Lower Turonian strata. Laterally
and towards the top, the Stramberk Limestone blocks pass
gradually into different stratigraphic levels of the Hradisté
Formation.

As a result of the depositional processes outlined
above, a precise dating of the samples is difficult. Tradi-
tionally, the limestones are believed to be of Tithonian age,
which in fact may be correct for the main interval of reef
development. Age estimates from calpionellid and
ammonite stratigraphy, however, indicate a much larger
time span, ie. from the latest Kimmeridgian to Early
Berriasian for the deposition of the Stramberk Limestone
(e.g., Housa 1990; Elias & Vasicek 1995; Housa &
Vasicek 2005; Vasicek & Skupien 2013, 2014). A compre-
hensive review of geological and palaeontological research
on the Stramberk Limestone and associated Lower Creta-
ceous deeper-water deposits, including detailed bibliogra-
phy, has been presented by Vasicek & Skupien (2004,
2005).
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Ernstbrunn Limestone. — The Ernstbrunn Limestone was
first described and termed by Boué (1829, 1830) and crops
out within a SW-NE trending hill chain between the Da-
nube and Thaya rivers, stretching from the Waschberg
north of Stockerau (Lower Austria) to the Dévin (Mayden-
berg) west of Pavlov in southern Moravia (Czech Repub-
lic) (Fig. 1). Together with the elongated strip of surround-
ing Miocene sediments these hills form the tectonically
delimited Waschberg-Zdénice Unit (Tercier 1936, Grill
1953; see Schneider et al. 2013 for nomenclature), which
represents the most distal Alpine-Carpathian transitional
nappe. Moreover, it is the only structural element that
forms a direct connection of the Alps and Carpathians at
surface (e.g. Tollmann 1971). The Alpine-Carpathian Fore-
deep to the north has been partly overthrust by the Wasch-
berg-Zd4nice Unit during the Late Styrian tectonic phase at
around the Early-Middle Miocene transition (Tollmann
1966). The Ernstbrunn Limestone rocks form major parts
of the Leis Hills complex (Leiser Berge) and the hills of
Staatz and Falkenstein in Lower Austria, the Pavlov Hills
(Pavlovské vrchy) in Czech Republic and several small
elevations in between.

As with the Stramberk Limestone, contrasting theories
on the origin of the Ernstbrunn Limestone were proposed.
Originally thought to represent erosional relics that formed
islands in the Miocene Paratethys Sea (Uhlig 1904, Suess
1929), the rocks were later on interpreted either as
olistoliths (e.g., Stejskal 1935a, b) or as tectonic klippen
(Juttner 1930, 1933). With the start of scientific drilling in
the Waschberg-Zdanice Unit in the late 1940s, the
Ernstbrunn Limestone and underlying Klentnice Beds
were discovered to form part of the autochthonous Meso-
zoic succession deposited on the slope of the Bohemian
Massif. As a result, the hills of the Waschberg-Zdanice
Unit were confirmed to represent tectonic klippen that have
been thrust over younger units during the Miocene (Grill
1958, Brix & Gotzinger 1964, Elids & Wessely 1990,
Wessely 2006).

The biostratigraphy of the Ernstbrunn Limestone is
still not fully settled. A comprehensive assessment of the
ammonites — almost exclusively collected at Ernstbrunn-
Dorfles Werk II quarry — revealed a mid Middle to early
Late Tithonian age (Fig. 3; Zeiss 2001). In contrast,
calpionellid biostratigraphy, restricted to several expo-
sures in the Pavlov Hills, indicates a Tithonian to
Hauterivian age (HousSa er al. 1963, Elia§ & Eliasova
1985, HouSa & Rehanek 1987). This is partly supported
by data from microflora and microfauna from several
small outcrops of Ernstbrunn Limestone in Lower Aus-
tria, which point to a Tithonian to Early/Middle
Berriasian age (Moshammer & Schlagintweit 1999). A
detailed overview and bibliography of the Ernstbrunn
Limestone and associated Klentnice Beds has been com-
piled by Schneider et al. (2013).
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Material and methods

A single adult specimen of Valletia from the Stramberk
Limestone (Figs 4A, 6A) is available from an old collec-
tion at the NHMW. Two samples of juvenile Valletia from
the Stramberk Limestone (Figs 5A, B, 6B) were collected
from the southwestern corner of the 8" mining level at Ko-
toud Quarry at Stramberk (N 49°34.931, E 18°06.617). The
ammonite fauna of this locality corresponds with the Sim-
plisphinctes ammonite Zone of the basal part of the Late
Tithonian (personal communication Z. Vasicek, 2014). At
this spot, the limestone is partially degraded and soft, due
to meteoric phreatic diagenesis. Fossils are remarkably
well preserved, showing peculiar morphological details,
and are easy to remove from the surrounding rocks. The
two specimens of Valletia were cleaned with brush and
water. The hinges were cleaned with a needle.

From the Ernstbrunn Limestone, a single rock sample
with at least eleven individuals of Valletia antiqua attached to
each other (Fig. 6C) was collected from loose material at the
small disused Klafterbrunn III Quarry (Schneider ef al. 2013),
situated between Oberleis and Klement (N 48°33.483,
E 16°21.217). The specimens have been exposed by natural
weathering, and only minor additional mechanical prepara-
tion using a pneumatic chisel was needed. Additionally, three
double-valved internal moulds of V. antigua from the quarries
at the Steinberg Hill at Ernstbrunn-Doérfles, all overgrown
with minute dolomite crystals, are available from the collec-
tions of NHMW (Fig. 4B, C). For photographs, all specimens
were coated with ammonium chloride.

Photographs of three specimens from the type series of
Valletia antiqua from Haut des Etiollets at Mont Saléve
(Département Haute-Savoie, southeastern France; Jou-
kowsky & Favre 1913), stored at the MHNG, are included
for comparison (Fig. 7A-C).

Abbreviations. — MFGI — Magyar Foldtani és Geofizikai
Intézet, Budapest; MHNG — Muséum d’Histoire naturelle
de la Ville de Genéve; MNHN — Muséum national
d’Histoire naturelle, Paris; NHMW - Natural History Mu-
seum, Vienna; NMP — Narodni muzeum, Prague.

Systematic palaeontology

The systematic arrangement of the Bivalvia used here fol-
lows Bieler et al. (2010) and Skelton (2013a, b).

Class Bivalvia Linnaeus, 1758
Infraclass Heteroconchia Gray, 1854
Order Hippuritida Newell, 1965
Suborder Hippuritidina Newell, 1965

Remarks. — Following the phylogenetic concept proposed
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Figure 4. Valletia antiqua Joukowsky & Favre, 1913. ¢ A — adult specimen with articulated valves, encrusted by two juvenile individuals (j1, j2).
Stramberk region, Czech Republic (exact locality unknown), Stramberk Limestone, Tithonian to Berriasian. NHMW 2012/0202/0011; A1 — view on
left valve, A2 — view from top, A3 — view on right valve, A4 — view from bottom, A5 — front view. * B — internal mould of specimen with articulated
valves; view on right valve. Anterior (AM) and posterior (PM) adductor muscle scars are outlined. Ernstbrunn-Dorfles, Austria (exact locality un-
known), Ernstbrunn Limestone, Tithonian to Berriasian. NHMW 2012/0200/0233. ¢ C — internal mould of specimen with articulated valves. Anterior
(AM) and posterior (PM) adductor muscle scars are outlined. Ernstbrunn-Dérfles, Austria (exact locality unknown), Ernstbrunn Limestone, Tithonian
to Berriasian. NHMW 2012/0200/0233; C1- view on left valve, C2 — front view. Abbreviations: LV =left valve, RV =right valve, s = sulcus. Scale
bars = 10 mm.
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Figure 5. Valletia antiqua Joukowsky & Favre, 1913. Stramberk Kotou¢ Quarry, Czech Republic, Stramberk Limestone, Late Tithonian. ¢ A — left
valve with four juvenile right valves cemented on top. NHMW 2014/0427/0001; A1 —exterior view, A2 —front view, A3 —interior view. * B —right valve
with deeply encarved bioerosion traces (b) attributed to the ichnofamily Dendrinidae Bromley et al., 2007. NHMW 2014/0427/0002; B1 — interior view,
B2 — front view, B3 — dorsal view, B4 — back view. Abbreviations: n = nymph. Scale bar = 10 mm.

by Skelton & Smith (2000), the Hippuritidina comprise all
Hippuritida that are attached by the right valve (Skelton
2013a, b).

Superfamily Radiolitoidea d’Orbigny, 1847
Family Diceratidae Dall, 1895

Remarks. — The Diceratidae constitute the stem group
for all uncoiled rudists (Skelton 2013a). They are cha-
racterized by sub-equivalve to inequivalve shells retai-
ning an external parivincular ligament, and, as a conse-
quence, by outward-coiled prosogyrous umbos. This
combination of characters is restricted to the genera Di-
ceras Lamarck, 1805 and Valletia Munier-Chalmas,
1873, among the Hippuritidina (Skelton & Smith 2000,
Skelton 2013b).
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Genus Valletia Munier-Chalmas, 1873

Type species. — Valletia tombecki Munier-Chalmas, 1873
[= Valletia germani (Pictet & Campiche, 1868)], by mono-

typy.

Type locality. — Forney (Corbelet) near Chambéry, Dépar-
tement Savoie, Rhone-Alpes, SE France.

Type stratum. — Calcaires blancs siliceux, lowermost Va-
langinian (Masse 1996).

Remarks. — Valletia differs from Diceras in the possession
of a shortened external ligament, the attachment of the
myophoral ledges to the hinge plate, and a derived inverse
dentition sensu Douvillé (1887, 1896), i.e. a large anterior
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Figure 6. Valletia antiqua Joukowsky & Favre, 1913. ¢ A —detail of attachment surface of adult specimen of Fig. 4A, showing three overgrown ju-
veniles (spirals of all individuals indicated by black lines). * B — details of subadult specimen of Fig. 5A, showing settlement of four juvenile indi-
viduals (V1 to V4) competing for space (outlines of juveniles indicated by black lines). ¢ C — rock sample with cluster of subadult Valletia speci-
mens growing attached to each other (outlines of specimens indicated by white lines). V1 to V11 refer to those individuals that can be clearly
identified; right (R) and left (L) valves are indicated where possible; unnumbered, outlined shell parts may belong to adjacent specimens, or to addi-
tional individuals. Klafterbrunn III Quarry, Austria, Ernstbrunn Limestone, Tithonian to Berriasian. NHMW 2013/0029/0001. Scale bars:
A,B=2mm; C=10 mm.

and small posterior tooth in the left valve that are separated ~ large central tooth in the right valve (Skelton 2013a; see
by a deep socket, and a corresponding, usually arched, = Malchus 1996 for discussion of hinge inversion).
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Valletia antiqua Favre in Joukowsky & Favre, 1913
Figures 4-7

* 1913 Valletia antiqgua n. sp. — Favre in Joukowsky &
Favre, pp. 415-416, text-figs 21, 22, pl. 25,
figs 1-12.
71920 Valletia antiqua Favre & Jouk. — Kilian, p. 9.
1934 Valletia antiqua Joukowsky & Favre 1913. — Ku-
tassy, pp. 132-133.
non 1959 Valletia antiqua Favre. — Pcelintzev, pp. 165-166,
pl. 39, fig. 6a, b, pl. 41, fig. 4, pl. 43, fig. 2.
1989 Valletia antiqua Favre in Joukowsky & Favre,
1913. — Yanin, pp. 176-177, pl. 8, figs 2, 3.

Material. — A single adult specimen with articulated valves,
with two juvenile right valves cemented onto it; Stramberk
Limestone; accession number NHMW 2012/0202/0011.
One subadult right valve and one subadult left valve with
four juvenile right valves cemented onto it; Stramberk
Limestone; Stramberk Kotou¢ Quarry; accession numbers
NHMW 2014/0427/0001, 0002. A rock sample with at
least eleven medium-sized specimens on weathered sur-
face; Ernstbrunn Limestone; Klafterbrunn III Quarry; ac-
cession number NHMW 2013/0029/0001. Three internal
moulds of shells with articulated valves; Ernstbrunn Lime-
stone; Ernstbrunn-Dorfles; accession number NHMW
2012/0200/0233.

Type locality. — Haut des Etiollets, Mont Saléve, Départe-
ment Haute-Savoie, Région Rhone-Alpes, southeastern
France (Joukowsky & Favre 1913).

Type stratum. — “Couches a Matheronia salevensis” (Jou-
kowsky & Favre 1913); Tithonian—Berriasian boundary in-
terval (Gourrat et al. 2003).

Emended diagnosis. — A species of Valletia with subequal
valves; both valves with sharp and prominent
antero-ventral carina. Commissure auricular in outline,
with pointed ventral tip. Left valve with massive, arcuate
anterior tooth, deep and arcuate central socket, and minute
posterior tooth. Right valve with deep and arcuate anterior
socket and massive, arcuate central tooth.

Description. — Shell moderately inequivalve; right valve
(= attached valve) slightly larger than left valve (= free
valve); adult specimens attaining approximately 45 mm in

length and height. Usually both valves regularly coiled; oc-
casionally irregularly coiled, due to restriction of settling
space. Both valves with sharp and prominent antero-
ventral carina, separating outer shell surface into smaller,
almost plane to slightly concave anterior portion and larger
posterior portion, starting with broad, distinctly concave
sulcus right behind carina, passing over into slightly con-
vex region towards posterior commissure (Fig. 5B). Com-
missure auricular in outline, with pointed ventral tip cor-
responding to termination of carina. Nymphs relatively
short, slightly inset.

Outer shell surface ornamented solely with relatively
faint, slightly irregular grow lines. Shell miscrostructure
obscured by diagenesis.

Hinge of left valve (free valve): Prominent, arcuate
anterior tooth, with steep flanks and faint furrow on top,
forming boundary of hinge plate towards umbonal cavity.
Deep central socket, arcuate in opposite direction, “inter-
locking” with anterior tooth. Posterior tooth a minute swell-
ing positioned right behind end of nymph, above dorsal
tip of posterior adductor muscle scar. Anterior adductor
muscle scar lanceolate, starting right in front of anterior
tooth; positioned on myophoral ledge adjoined to hinge
plate. Posterior adductor muscle scar high-elongate,
slightly incurved; positioned on posterior part of hinge
plate, extending downward from right below minute po-
sterior tooth.

Hinge of right valve (attached valve): Deep, arcu-
ate anterior socket. Very prominent central tooth with steep
flanks and shallow furrow on top; arcuate in opposite direc-
tion, interlocking with anterior socket. Posterior socket a
faint, shallow pit, positioned right behind end of nymph,
above dorsal end of posterior adductor muscle scar. Ante-
rior adductor muscle scar lanceolate (not visible since bro-
ken in specimen from Stramberk Limestone), starting right
in front of anterior socket; positioned on myophoral ledge
adjoined to hinge plate. Posterior adductor muscle scar
high elongate, slightly incurved; positioned on posterior
part of hinge plate.

Remarks. — Valletia antiqua Favre in Joukowsky & Favre,
1913 is easily identified a member of Valletia by the pro-
minent derived-inverse hinge dentition comprised of mas-
sive, markedly curved tooth-and-socket pairs in each
valve. From any other species in Valletia, V. antiqua is

Figure 7. Valletia antiqua Joukowsky & Favre, 1913, Haut des Etiollets, Mont Saléve, Département Haute-Savoie, Région Rhone-Alpes, France;
“Couches a Matheronia salevensis”, Tithonian—Berriasian. All specimens stored at Muséum d’Histoire naturelle de la Ville de Genéve. * A — left valve.
Lectotype, designated herein. MHNG BIX-94-28971; A1 —interior view, A2 — front view, A3 — exterior view. * B —right valve. Paralectotype, designated
herein. MHNG BIX-94-28968; B1 — exterior view, B2 — rear view, B3 — interior view. ¢ C — left valve. Paralectotype, designated herein. MHNG
BIX-94-28967; C1 — interior view, C2 — rear view, C3 — exterior view. Scale bars = 5 mm.
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clearly distinguished by the presence of a sharp and promi-
nent antero-ventral carina on each valve, terminating in a
pointed ventral tip, and resulting in an auricular outline of
the valves in lateral view.

The subadult right valve illustrated in Fig. 5B shows
large, deeply encarved bioerosion traces attributed to the
ichnofamily Dendrinidae Bromley et al., 2007 (personal
communication M. Wisshak, 2013).

Stratigraphical distribution. — Middle Tithonian to Ber-
riasian.

Geographical distribution (from west to east). — (1) Mont
Saléve, Département Haute-Savoie, Région Rhone-Alpes,
southeastern France (Joukowsky & Favre 1913). (2) Klaf-
terbrunn and Dorfles near Ernstbrunn, Lower Austria
(herein). (3) Stramberk, northern Moravia, northeastern
Czech Republic (herein). (4) Southern Crimea Peninsula,
southern Ukraine (Yanin 1989).

Notes on other species in Valletia

Most of the species listed below have been documented by
Kutassy (1934), but are partly synonymised or transferred
to other genera herein.

Valletia germani (Pictet & Campiche, 1868)
Figures 8-10

* 1868 Diceras Germani Pictet & Campiche. — Pictet &
Campiche, pp. 10-11, pl. 140, figs 1, 2.
1873 Valletia Tombecki M. Ch. — Munier-Chalmas, p. 74.
1882 Valletia Tombecki Munier-Chalmas, 1873. -
Munier-Chalmas, pp. 488-489, pl. 11, figs 2-5.
1882 Valletia Pilleti Munier-Chalmas, 1882. — Munier-
Chalmas, p. 489, pl. 11, fig. 1.
1882 Valletia Germani Pictet & Campiche, 1868. —
Munier-Chalmas, p. 489.
71901 Valletia sp. aff. Tombecki Mun.-Chalm. — Paquier,
p- 473.
71909 Valletia Tombecki. — Parona, p. 40.
1912 Valletia Germani Pict. & Camp. sp. — Hofmann &
Vadasz, pp. 215-217, pl. 6, fig. Sa—e, pl. 7, fig. 3.
1913 Valletia Germani Pict. & Camp. sp. — Hofmann &
Vadasz, pp. 239-242, pl. 6, fig. Sa—e, pl. 7, fig. 3.
1934 Valletia germani Pictet-Campiche, 1870. — Kutassy,

p- 133.

1934 Valletia pilleti Munier-Chalmas, 1882. — Kutassy,
p- 133.

1934 Valletia tombecki Mun.-Chalm., 1873. — Kutassy,
p- 133.

1971 Valletia germani (Pictet & Campiche), 1870. — Cza-
balay, p. 192, pl. 1, fig. 2, pl. 2, fig. 1.
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1992 Valletia germani (P. et C.). — Czabalay, p. 277, pl. 4,
fig. 6.
71996 Valletia cf. tombecki Munier-Chalmas. — Masse,
p. 238.
1996 Valletia tombecki. — Masse, p. 246.

Type locality. — Métabief, Département Doubs, Franche-
Comté, eastern France; defined by designation of lecto-
type, re-described and figured herein.

Type stratum. — ?Valanginian (Masse 1996).

Remarks. — Besides the now defined type locality, Valletia
germani has been recorded from Champagnole, Départe-
ment Jura, Franche-Comté, eastern France, by Pictet &
Campiche (1868). Both localities are presumably Valangin-
ian in age (Masse 1996). Originally assigned to Diceras,
this species is based on a moderately well preserved articu-
lated specimen (Pictet & Campiche 1868, pl. 140, fig. 1;
MHNG GEPI 10794, Fig. 8B) and an isolated, fragmentary
left valve (Pictet & Campiche 1868, pl. 140, fig. 2; MHNG
GEPI 10793; Fig. 8A), which is designated as the lectotype
herein. The species was transferred to Valletia by
Munier-Chalmas (1882). The reassessment of the type ma-
terial clearly substantiates this decision. The hinge of the left
valve is broken; still, it shows the base of the strong anterior
tooth as well as the much smaller posterior one, and the
hinge plate is entire. The shell margin is slightly oval in out-
line (although not well discernible in the slightly tilted speci-
mens in Fig. 8). The articulated specimen is only slightly
inequivalve, with strongly coiled umbos; although its iden-
tity cannot be verified, since the hinge is unknown, it seems
likely that both specimens belong to the same species.

The type species of Valletia, Valletia tombecki was de-
scribed by Munier-Chalmas in 1873 (erroneously stated as
published in 1872 by himself) and first illustrated five
years later in the form of drawings of the external and inter-
nal views of both valves (Munier-Chalmas 1882). The ma-
terial is derived from the lowermost Valanginian Calcaires
blancs siliceux of Forney (Corbelet) near Chambéry,
Département Savoie, Rhone-Alpes, southeastern France
(Munier-Chalmas 1873, 1882; Masse 1996). Valletia
pilleti Munier-Chalmas, 1882 has been established on a
single specimen, also shown from external and internal
view, and comes from the same type locality and stratum.
No additional illustrations have been published, and photo-
graphs of the type material of these two species are for the
first time presented herein (Fig. 9). We regard V. pilleti as a
simple growth variant of V. tombecki, ranging within the
natural variability of the species, which has also been sug-
gested by Peter Skelton (personal communication, 2012).
The specimens of V. tombecki and V. pilleti are strikingly
similar to the type material of Valletia germani with regard
to size, general shell shape, shape and relative size of
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the hinge teeth, and condition and arrangement of the
myophores. Vice versa, no taxonomically significant dif-
ferences have been observed. As aresult, Valletia tombecki
Munier-Chalmas, 1873 and Valletia pilleti Munier-
Chalmas, 1882 are synonymised with Valletia germani
(Pictet & Campiche, 1868) herein, which has nomencla-
tural priority.

Valletia germani (Pictet & Campiche, 1868) has also
been reported from the Valanginian Magyaregregy Con-
glomérat Formation of the Mecsek Mountains in southern
Hungary (Hofmann & Vadéasz 1912, 1913). Hofmann &
Vadasz (1912, 1913) have provided a comprehensive de-
scription of both external and internal shell characters,
based on almost 300 individuals, and have illustrated
several specimens. They also discussed the generic assign-
ment of the material, but did not compare it to other species
in the genus. Their figured series has been restudied, and
the determination is confirmed. Several of the specimens
are refigured herein (Fig. 10; MFGI K 121-123, 126).

Stratigraphical distribution. — Berriasian to Valanginian.

Geographical distribution. — Valletia germani has initially
been recorded from two presumably Valanginian localities
in eastern France (Pictet & Campiche 1868). Valletia tom-
becki and Valletia pilleti have been reported only from the
type locality, situated in southeastern France (Munier-
Chalmas 1873, 1882). Specimens identified as Valletia cf.
tombecki have been recorded from the Lower Valanginian
of the Marseille region (Bouches-du-Rhone, southern
France; Masse 1996) and from the Berriasian to Valangin-
ian Alimanu Member of the Cernavoda Formation (Avram
et al. 1993) near Cernavoda west of Constanta (Dobrogea,
Romania; Paquier 1901). The specimens of Valletia ger-
mani from the Mecsek Mountains in southern Hungary
(Hofmann & Vadasz 1912, 1913) add a sixth spot, halfway
between the records from France and Romania, to the map.
The record from Capri (southern Italy) reported by Parona
(1909) is dubious, since the respective outcrops are consi-
dered as Barremian to Aptian in age (Parona 1909); no spe-
cimens were figured.

Valletia lorioli (Pictet & Campiche, 1868)
[nomen dubium]

* 1868 Diceras Lorioli Pictet & Campiche. — Pictet & Cam-
piche, p. 11, pl. 140, fig. 3a—d.
1882 Valletia? Lorioli Pictet & Campiche, 1868. —
Munier-Chalmas, p. 489.
1934 Diceras lorioli Pictet-Campiche, 1870. — Kutassy,
p- 81.

Type locality. — Vallorbe, Kanton Waadt, Switzerland.

Figure 8. Valletia germani (Pictet & Campiche, 1868). Both specimens
stored at Muséum d’Histoire naturelle de la Ville de Genéve. » A —
lectotype, designated herein. Left valve. Métabief, Département Doubs,
Franche-Comté, eastern France; ?Valanginian. MHNG GEPI-10793.
Syntype of Pictet & Campiche (1868, pl. 140, fig. 2); Al — inside view;
slightly tilted towards the top, A2 — outside view. * B — specimen with
articulated valves. Champagnole, Département Jura, Franche-Comté,
eastern France; ?Valanginian. MHNG GEPI-10794. Syntype of Pictet
& Campiche (1868, pl. 140, fig. 1); B1 — view from back, B2 — view
from front; slightly tilted towards the top. Abbreviations: at = anterior
tooth, pt = posterior tooth, LV = left valve, RV = right valve. Scale
bar = 10 mm.
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Figure 9. Valletia germani (Pictet & Campiche, 1868). Forney (Corbelet) near Chambéry, Département Savoie, Région Rhone-Alpes, France;
Calcaires blancs siliceux; lowermost Valanginian. All specimens stored at Muséum national d’Histoire naturelle, Paris. ¢ A — large left valve. Lectotype
of Valletia tombecki Munier-Chalmas, 1873, designated herein (Munier-Chalmas 1882, pl. 10, fig. 4). MNHN F J05798-0. « B — right valve.
Paralectotype of Valletia tombecki Munier-Chalmas, 1873, designated herein (Munier-Chalmas 1882, pl. 10, fig. 3). MNHN F J05798-3. « C — right
valve. Paralectotype of Valletia tombecki Munier-Chalmas, 1873, designated herein (Munier-Chalmas 1882, pl. 10, fig. 2). MNHN F J05798-1. ¢ D — left
valve. Paralectotype of Valletia tombecki Munier-Chalmas, 1873, designated herein (Munier-Chalmas 1882, pl. 10, fig. 5). MNHN F J05798-2. « E — left
valve. Holotype of Valletia pilleti Munier-Chalmas, 1882 (Munier-Chalmas 1882, pl. 10, fig. 1). MNHN F J05780. Scale bar = 10 mm.

Type stratum. — “Urgonian, Middle Neocomian” (Munier-
Chalmas 1882).

Remarks. — The statement of Munier-Chalmas (1882), “It
is still unclear, whether this species belongs to Valletia”,
will hold true unless well preserved topotypic isolated val-
ves will be discovered. The single specimen figured by Pic-
tet & Campiche (1868), which is the holotype by mono-
typy, is preserved with articulated valves, thus not allowing
for a study of the internal features of the shell. As aresult, a
generic assignment is impossible and Diceras lorioli Pictet
& Campiche, 1868 has to be regarded as a nomen dubium.

Valletia auris Favre in Favre & Richard, 1927

*1927 Valletia auris n. sp. — Favre in Favre & Richard,
pp- 26-28, text-figs 7, 8, pl. 1, figs 5-10.
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1927 Valletia auris n. sp., var. crassa n. var. — Favre in
Favre & Richard, p. 28, pl. 1, figs 11-16.

1934 Valletia auris Favre, 1927. — Kutassy, p. 133.

1934 Valletia auris var. crassa Favre, 1927. — Kutassy,
p. 133.

1973 Heterodiceras aff. luci (Defrance). — Lau, pl. 4,
figs b-h.

1985 Valletia “sp.” — Skelton, p. 167.

2000 Valletia auris Favre. — Skelton & Smith, p. 110.

2011 “Valletia” auris. — Sano & Skelton, p. 8.

Type locality. — Pierre Chatel, Département Ain,
France.

Type stratum. — Upper Kimmeridgian.

Remarks. — This is the earliest species of Valletia. Favre
has also erected a variatio crassa (Favre in Favre & Ri-
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Figure 10. Valletia germani (Pictet & Campiche, 1868). Kistjbanya near Magyaregregy, Mecsek Mountains, Hungary, Magyaregregy Conglomerate
Formation, Valanginian. All specimens stored at Magyar Foldtani és Geofizikai Intézet, Budapest. ® A — left valve. MFGI K 121. A. ¢ B —right valve.
MFGI K 122; B1 — interior view, B2 — oblique view from upside. ¢ C —left valve. MFGI K 121 B. « D — specimen with articulated valves. MFGI K 123.
¢ E — left valve. MFGI K 126. Scale bar = 10 mm.

chard 1927), which obviously simply describes aged indi-
viduals of the same species. This species is currently under
study by Shin-ichi Sano and Peter Skelton (Sano & Skelton
2011), and will likely be transferred to a new genus (perso-
nal communication P. Skelton, 2012).

Skelton (1985) has reported several specimens of
Valletia from the Bau Limestone of Sarawak (Borneo Is-
land, Malaysia) that were originally misattributed to
Heterodiceras aff. luci (Defrance) by Lau (1973; for exam-
ple, pl. 4, figs b-h). These specimens are assigned to
Valletia auris by Sano & Skelton (2011).

Valletia favrei Yanin, 1958 [nomen nudum]

* 1958 Valletia favrei sp. nov. — Yanin, p. 160. [nomen nu-
dum)

Type locality and type stratum. — Unknown.
Remarks. — Valletia favrei Yanin, 1958 has been published
in the abstract of an oral presentation. Both a description

and illustration of the species are lacking, and the name has
to be regarded as a nomen nudum.
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Valletia urkustensis Pcelincev, 1959 [nomen dubium]

* 1959 Valletia urkustensis Pcel. sp. n. — Pcelincev,
pp- 166-167, pl. 43, fig. 1a, b.
1989 Valletia urkustensis Pcelincev, 1959. — Yanin,

pp- 167-168, pl. 8, fig. 4.

Type locality. — Near the village of Urkusta, Yaylinskaya
geosyncline, Crimea Peninsula, Ukraine.

Type stratum. — “Solid reddish limestone”; Tithonian (PCe-
lincev 1959).

Remarks. — Valletia urkustensis Péelincev, 1959 from the
Tithonian of Urkusta (Crimea Peninsula, Ukraine) is based
on a strongly corroded, single left (free) valve, refigured by
Yanin (1989). Possibly, the specimen may belong to Valle-
tia, but the poor preservation precludes from observation
of details of dentition and adductor muscle scars. V. urkus-
tensis Péelincev should thus be regarded as a nomen du-
bium.

Family Monopleuridae Munier-Chalmas, 1873
Genus Monopleura Matheron, 1843

Monopleura aliena (Pocta, 1889)
Figure 11

* 1889 Valletia aliena Poc. sp. — Pocta, pp. 40-46, 81, pl. 5,
fig. 21a, b.
1934 Valletia aliena Pocta, 1889. — Kutassy, p. 132.

Type locality. — 7Zbyslav near Kutna Hora, Czech Repub-
lic (Pocta 1889).

Type stratum. — ?Upper Cenomanian.

Remarks. — Valletia aliena Pocta, 1889 is based on a single
left valve (NMP O 1753), which was donated to Pocta by a
private collector. The specimen is only faintly coiled and
the umbonal extension is much smaller than usually seen in
left valves of Valletia. Additionally, the hinge shows a
large anterior and an almost equally sized posterior tooth.
All these traits clearly indicate an assignment to Mono-
pleura (Fig. 11A1-3). To clarify whether Monopleura ali-
ena is a valid species or just a synonym of another species
in Monopleura is beyond the scope of the present study.
Pocta (1889) himself challenges the locality informa-
tion, Zbyslav near Kutna Hora (Czech Republic). The sec-
tion at Zbyslav is no longer exposed, but comprised
Cenomanian to Turonian strata (Kostak et al. 2010) and
was intensely sampled. Nonetheless, it did not produce any
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additional specimens of M. aliena (personal communica-
tion R. Vodrazka, Prague).

An overview of the chronostratigraphic range of all
species of Valletia is provided in Fig. 12. Besides the nine
above-mentioned species, Monopleura michaillensis
Pictet & Campiche, 1868 was assigned to Valletia by Favre
(in Joukowsky & Favre 1913), but re-established in
Monopleura by Masse (1996) and Masse et al. (1998).
Abundant Valletia, poorly preserved and thus undetermin-
able at species level, have been reported from the
Valanginian of Saint-Boil near Chalon-sur-Sadne
(Département Sadne-et-Loire, Bourgogne Region, east-
central France; Munier-Chalmas 1882, Masse 1996).

Palaeobiogeography

Valletia antiqua has first been recorded from the Tithon-
ian—Berriasian boundary interval (fide Gourrat et al. 2003)
of Mont Saléve south of Geneva and described in detail by
Favre (in Joukowsky & Favre 1913), based on a rich sam-
ple of 27 specimens. A record of V. antiqua from the Va-
langinian of Saint-Gervais (Département Isére, Région
Rhéne-Alpes, southeastern France; Kilian 1920, p. 9) re-
mains dubious since no specimens were figured; it is thus
not further considered herein. The Tithonian specimens
from the Crimea Peninsula (Ukraine) that have been as-
signed to V. antiqua Favre by Pcelintzev (1959) have obvi-
ously been misidentified; these individuals lack the charac-
teristic prominent carina and corresponding ventral tip of
V. antiqua. From the same region and time span, however,
Yanin (1989) illustrated well-preserved specimens of
V. antiqua. Additionally, V. antiqua is reported from the
Stramberk Limestone at the type locality (Stramberk Ko-
touc, northern Moravia; Czech Republic) herein. Moreover,
it occurs in the Ernstbrunn Limestone of the type region
(Klafterbrunn III Quarry and Ernstbrunn-Dorfles, Lower
Austria). Both strata comprise a time span from at least the
Middle or Late Tithonian to the Berriasian.

The bivalve fauna of the Stramberk Limestone was
monographed by Boehm (1883), with additions by Remes
(1903) and Blaschke (1911). Although these authors de-
scribed more than 200 species of bivalves from several locali-
ties in Czech Republic and adjacent southern Poland,
V. antiqua was not recorded. A survey of collections in Czech
Republic, Austria, and Germany, which hold several thou-
sands of fossil bivalve specimens from the Stramberk Lime-
stone, revealed only the three specimens of V. antiqua that are
detailed herein. Another three specimens of V. antiqua from
Stramberk are stored at the British Museum of Natural His-
tory (personal communication P. Skelton, 2012).

The bivalve fauna of the Ernstbrunn Limestone has
been briefly summarized in several unpublished Ph.D. theses
(Diirrmayer 1931, Matzka 1934, Bachmayer 1940), which
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Figure 11. Monopleura aliena (Potta, 1889). Holotype; ?Zbyslav near Kutna Hora, Czech Republic, ?Upper Cenomanian. Stored at Narodni muzeum,
Prague. NMP O 1753. « Al —inside view, A2 — oblique view from posterior bottom. Similar-sized anterior and posterior teeth are clearly visible, indicat-
ing assignment to Monopleura, A3 — outside view. Scale bar = 10 mm.

do not report on V. antiqua. The rich collection of bivalves
from the Ernstbrunn Limestone at the Natural History Mu-
seum Vienna only yielded three internal moulds of
V. antiqua. However, during fieldwork in summer 2012 a
single weathered sample of Ernstbrunn Limestone exposing
several shells of V. antigua was found by the first author. As
a result, Valletia antiqua has to be regarded a rare species
both in the Stramberk and Ernstbrunn limestones. However,
owing to its small size and irregular morphology, V. antiqua
may often have been overlooked in the field.

Although its record is scattered, Valletia antiqua is now
documented from four of the most prominent outcrops of
Tithonian to Berriasian platform carbonates along the Eu-
ropean Tethys margin. It obviously was a subordinate but
common constituent of the shallow water fauna on the re-
spective carbonate platforms. Likely, this pattern may not
reflect the total range of V. antiqua, but rather the patchi-
ness of the fossil record. Similar to other diceratid and
epidiceratid species reported from the Arabian Peninsula,
Malaysia or Japan (e.g., Skelton 2003; Sano & Skelton
2010, 2011), V. antiqua may have colonized suitable habi-
tats along the entire Tethys margins and beyond.

Palaeocommunities
and palaeoenvironments

A wealth of sedimentological and palaeontological data is
available for most of the occurrences of Valletia antiqua.
(1) The facies and fossil assemblage of the type stratum,

the “Couches a Matheronia salevensis” of Mont Saleve
were described in detail by Joukowsky & Favre (1913).
Valletia antiqua was found in highly fossiliferous oolitic to
oncolitic limestone in association with almost 20 bivalve
species, more than 40 different gastropods, and several bra-
chiopods and echinids. Most of the bivalves lived epifau-
nally. The rudists Epidiceras speciosum, Hypelasma sale-
vensis, and Valletia antiqua likely formed clusters on
stabilized sediment (see below). They were accompanied
by several other cementing bivalves, i.e. Actinostreon, Eo-
pecten, and Spondylus. Byssate Pectinidae, Limidae, Bar-
batia, and Arcomytilus settled around the shell clusters. All
of these stationary bivalves surely were prone to
non-turbulent, shallow waters and to low rates of sediment
accumulation or even sediment by-passing. This is suppor-
ted by the occurrence of reclining Isoarca and the large ed-
gewise recliners Pterocardia and Pachymytilus (which
was probably additionally fixed by a byssus), which clearly
indicate relatively quiet and stable environmental conditions.
Additional evidence comes from the lucinid Fimbria.
Modern representatives of this genus thrive as shallow in-
faunal burrowers in coral sands (Morton 1979), and their
fossil counterparts, closely similar in size, morphology,
and ornamentation, likely occupied similar habitats, i.e.
bioclastic, oolitic or oncolitic coarse grained calcarenites
exposed to moderate hydrodynamic energy. The gastropod
fauna is dominated by nerineids and ampullariids (Joukow-
sky & Favre 1913).

(2) The fossil assemblage from the Ernstbrunn Lime-
stone at the Klafterbrunn III Quarry may have been equally
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Figure 12. Chronostratigraphic range of different species assigned to
Valletia.

diverse. However, the outcrop predominantly exposes ero-
sional scree and only a small amount of macrofossils could
be collected from these relics. Bachmayer (1940) reported
branching corals, coralline sponges, a rich echinoid assem-
blage, several gastropods, and a few byssate and boring bi-
valves from this locality. Valletia antiqua has been found
within a coral-algal bafflestone in association with deli-
cate, branching scleractinians, chaetetid sponges and
dasycladaceans (e.g., Neoteutloporella socialis). Micro-
facies analysis revealed thick crusts of Lithocodium ag-
gregatum and Bacinella irregularis. The baffled sediment
yields abundant nerineid gastropods (e.g., [tieria)
(Fig. 6D). This association is regarded as characteristic of a
patch reef of the inner platform, and the hydrodynamic and
palaeoecologic characteristics of the depositional setting
may thus have been basically similar to those of the
“Couches a Matheronia salevensis” at Mont Saleve.

(3) The Ernstbrunn Limestone at the western flank of
the Steinberg at Ernstbrunn-Dorfles is dominated by la-
goonal carbonates, i.e. bioclast-oncoid floatstones or
rudstones with abundant molluscs and corals. These rocks
have been mined since the second half of the 19" century,
but all five quarries at the hill flank are disused today. Cur-
rently, the Ernstbrunn Limestone is exploited in a large
quarry in the centre of the Steinberg, which exposes la-
goonal facies as well as more distal portions of the carbon-
ate platforms. The three internal moulds are not accurately
labelled and can thus not be assigned to a particular quarry
(and facies) at the Steinberg. As a result, the composition
of the fossil assemblage that yielded Valletia is unknown.

(4) Although hundreds of fossil species have been de-
scribed from the Stramberk Limestone, the reconstruction
of particular assemblages from Stramberk is difficult, due
to tectonically induced juxtaposition of different limestone
facies. As mentioned above, the specimens collected by the
second author are derived from weathered, partially de-
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graded rock portions that also yielded a variety of other
fossils. The assemblage is dominated by scleractinian cor-
als, including massive as well as branching growth forms
(e.g., Heliocoenia, Microsolena, Latiastraea, Stylosmilia,
Enallhelia). Bivalves include cementing and byssate taxa
(e.g., Spondylus, mytilids, Opis). Moreover, gastropods
(e.g., ceritimorphs, Neritopsis, Purpuroidea) and
ammonites (Haploceras, Micracanthoceras microcan-
thum, Oloriziceras magnum; Simplisphinctes ammonite
Zone, basal part of Late Tithonian) have been collected.
Since the matrix of the rocks is degraded, investigation of
the microfacies is rendered impossible.

No information is available on the assemblage that
yielded the adult specimen of V. antiqua from Stramberk
that was discovered in the NHMW collections. Likewise,
data on the assemblages from the Crimea Peninsula that
yielded Valletia antiqua are lacking.

For Valletia germani (Pictet & Campiche, 1868), at
least some basic palacoecological information is accessible.
Valletia germani co-occurs with Monopleura, trigoniids,
astartids, Fimbria, nerineids and other molluscs, as well as
with a diverse coral fauna at Forney in southeastern France
(Munier-Chalmas 1882). The specimens described by
Hofmann & Vadasz (1912) were collected predominantly
from a single locality, i.e. Kisijbanya near Magyaregregy
(Mecsek Mountains, Hungary; Czabalay 1992, Csaszar &
TurnSek 1996). They occur in volcanoclastic conglomer-
ates of Valanginian age (Bujtor 1993, 2007), where they
form part of a rich allochthonous assemblage of rudist and
non-rudist bivalves, gastropods, ammonites and corals
(Czabalay 1992, Bujtor 1993, Csaszar & Turnsek 1996).
The palacoenvironmental model presented by Csaszar &
Turnsek (1996) attributes the rudist bivalves, including
Valletia, to shallow, quiet lagoonal environments that were
protected by atoll-like coral reef structures, which formed
around volcanic islands.

Substrate and space competition

It remains elusive what the specimens of Valletia antiqua
considered herein initially used as a substrate. The attach-
ment surfaces do not retain shapes that are attributable to
particular bioclasts. Evidently, Valletia antiqua had a
strong preference to settle on congeners. Each valve of the
large individual from Stramberk carries a juvenile speci-
men of its own kind (Fig. 4A) and the subadult left valve
from Stramberk is encrusted by four juveniles of V. antiqua
(Figs 5A, 6B). Moreover, the individuals on the rock sam-
ple from Klafterbrunn are all more or less closely adjoined
to each other, and several of them are directly attached
(Fig. 6C). Certainly, this habit led to strong intraspecific
competition for settling space. This can be seen from the at-
tachment surface of the large individual from Stramberk,
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where three juvenile shells are exposed, detectable only by
their spirally coiled attachment surfaces, and closely over-
grown by the large shell (Fig. 6A). As can be seen from
Fig. 6B, a similar process obviously had started on the su-
badult left valve from Stramberk. The juvenile specimens
V1 and V3 were already largely out-competed by speci-
mens V2 and V4, respectively. Of these two, V4 definitely
had settled in a better position having a relatively large,
smooth substrate surface to grow on; its shell is more regu-
larly grown and significantly larger than that of V2, and it
would certainly have won the race, finally overgrowing all
three competitors. Recently, a detailed analysis of settle-
ment patterns in radiolitid rudists from the Campanian
of Croatia has revealed similar behaviour, in particular
in Distefanella (Hennhofer et al. 2014). Of course, the ob-
served rate of 75% mortality of Valletia antiqua due to in-
traspecific space competition is not statistically significant,
but may at least be not uncommon.

While congeners preferably settle on Valletia shells,
other epibionts are virtually absent. This is all the more sur-
prising, because Valletia antiqua occurs in highly diverse
shallow water lagoonal communities that comprise a vari-
ety of cementing and encrusting organisms. Similar obser-
vations have been made on Heterodiceras and Epidiceras
(both Epidiceratidae) from the Ernstbrunn Limestone, and
this phenomenon is currently under study.

Conclusions

1) Apparently, the genus Valletia was widespread along the
margins of the Tethys during the Tithonian to Valanginian.
However, data on Valletia are scarce, possibly due to its
small size, low abundance, patchiness of the fossil record,
lack of study, and misidentification.

2) Out of ten species that have been assigned to
Valletia, Monopleura michaillensis Pictet & Campiche,
1868 and Valletia aliena Pocta, 1889 have been or are con-
fidently (re-)transferred to Monopleura. Valletia favrei
Yanin, 1958 is demonstrated to represent a nomen nudum.
Diceras lorioli Pictet & Campiche, 1868 and Valletia
urkustensis Pcelincev, 1959 are considered as nomina
dubia. Valletia auris Favre in Favre & Richard, 1927 is
currently being transferred to a new genus (work in prog-
ress by Shin-ichi Sano & Peter Skelton). Valletia tombecki
Munier-Chalmas, 1973 and Valletia pilleti Munier-
Chalmas, 1882 are regarded as junior synonyms of Valletia
germani (Pictet & Campiche, 1868) herein. In summary,
the genus Valletia may actually comprise only two valid
species, i.e. Valletia germani (Pictet & Campiche, 1868)
and Valletia antiqua Favre in Joukowsky & Favre, 1913.

3) The Tithonian to Berriasian species Valletia antiqua
is considered as a generally rare, but locally abundant con-
stituent of highly diverse shallow water patch reef commu-

nities that are dominated by basal rudists, scleractinian cor-
als, nerineid gastropods and coralline sponges. The
environmental setting is also reflected by the microfacies
observed, which is characterized by abundant
Lithocodium, Bacinella and dasycladacean algae. A simi-
lar environment is evident for Valletia germani.

4) Each of the two samples of Valletia antiqua from
Stramberk preserves two successive generations of bivalves.
While the first generation of the rudists has settled on an un-
known firm substrate, juvenile individuals of the second gen-
eration were directly cemented onto the shells of their prede-
cessors. Soon after settlement, with propagating growth of the
bivalve shells, intraspecific competition for space started.
Finally, a majority of the juveniles of Valletia antiqua that
managed to survive the larval phase and settled successfully
on suitable substrate was subsequently overgrown by indi-
viduals of their own kind. Present data, although non-repre-
sentative, indicate a juvenile mortality of 75% due to over-
growth. On its shell, Valletia antiqua seemed to tolerate only
congeners; other encrusters are lacking.

Acknowledgements

Sincere thanks are due to the following people for their kind and
valuable help: Peter Skelton (The Open University, London, UK)
shared his opinions on the taxonomy of Valletia, provided addi-
tional information, photographs and literature and commented on
the final draft of the manuscript. Lionel Cavin and Philippe
Wagneur (Muséum d’Histoire naturelle de la Ville de Geneve,
Switzerland) provided photographs of the type material of
Valletia antiqua and V. germani. Didier Merle (Muséum national
d’Histoire naturelle, Paris, France) provided photographs of the
type material of Valletia tombecki and V. picteti. Laszl6 Kordos
and Eva Szeg6 (both Magyar Foldtani és Geofizikai Intézet, Bu-
dapest, Hungary) granted access to the collections under their
care. Jan Sklenaf (Narodni muzeum, Prague, Czech Republic)
provided photographs of the holotype of Monopleura aliena.
Istvan F6zy (Hungarian Natural History Museum, Budapest,
Hungary) and Radek Vodrazka (Academy of Sciences of the
Czech Republic, Prague, Czech Republic) provided information
on stratigraphy. Max Wisshak (Senckenberg am Meer,
Wilhelmshaven, Germany) determined the bioerosion traces on
Valletia. Birgit Leipner-Mata (Friedrich-Alexander-Universitit
Erlangen, Germany) produced thin sections. Some photographs
were produced by Alice Schumacher (Natural History Museum
Vienna, Austria). The team of the Geology & Palaeontology Sec-
tion at the Natural History Museum Vienna provided multiple
technical support and engaged in fruitful discussion. Stephen
Vincent (CASP, Cambridge, UK) kindly polished the English.
The manuscript greatly benefited from careful and constructive
reviews by Simon Mitchell (Kingston, Jamaica) and Shin-ichi
Sano (Fukui Prefectural Dinosaur Museum, Japan), and the edito-
rial comments of Marika Polechova (Czech Geological Survey,
Prague). The work of S.S. was financially supported by the Deut-
sche Forschungsgemeinschaft (DFG, grant numbers SCHN
1264/1-1 and 1264/2-1).

629



Bulletin of Geosciences * Vol. 90, 3, 2015

References

AvraMm, E., Szasz, L., ANTONEScU, E., BALTRES, A., Iva, M.,
MELINTE, M., NEAGU, T., RADAN, S. & ToMEscu, C. 1993. Cre-
taceous terrestrial and shallow marine deposits in northern
South Dobrogea (SE Rumania). Cretaceous Research 14,
265-305. DOI 10.1006/cres.1993.1022

BACHMAYER, F. 1940. Beitrdige zur Kenntnis der Tithonfauna aus
dem Raume von Ernstbrunn (Niederdonau). 73 pp. Ph.D. the-
sis, University of Vienna.

BIELER, R., CARTER, J.G. & CoaN, E.V. 2010. Classification of bi-
valve families, 113-133. In BoucHET, P. & Rocrol, J.-P. (eds)
Nomenclator of bivalve families. Malacologia 52.

BrascHkE, F. 1911. Zur Tithonfauna von Stramberg in Méhren.
Annalen des kaiserlich-koniglichen naturhistorischen Hof-
museums Wien 25, 143-222.

BoEenM, G. 1883. Die Bivalven der Stramberger Schichten. Palae-
ontographica, Supplement 2(4), 493—680.

Boug, A. 1829. Geognostisches Gemdilde von Deutschland. Mit
Riicksicht auf die Gebirgs-Beschaffenheit nachbarlicher Staa-
ten. Edited by C.C. von Leonhard. 623 pp. J.C. Herrmann’sche
Buchhandlung, Frankfurt am Main.

Boug, A. 1830. Résumé des observations sur I’age relatif des
dépots secondaires dans les Alpes et les Carpathes. Journal de
Géologie 1, 50-86.

Brix, F. & GOTZINGER, K. 1964. Die Ergebnisse der Aufschluf3-
arbeiten der OMV AG in der Molassezone Niederdsterreichs
in den Jahren 1957-1963. Teil 1. Zur Geologie der Becken-
fiillung, des Rahmens und des Untergrundes. Erdol-Zeitung
80, 57-76.

BROMLEY, R.G., WissHAK, M., GLAUB, I. & BOTQUELEN, A. 2007.
Chapter 32. Ichnotaxonomic review of dendriniform borings
attributed to foraminiferans: Semidendrina igen. nov.,
518-530. In MiLLER, W. 111 (ed.) Trace fossils: concepts, prob-
lems, prospects. Elsevier, Amsterdam.

Buitor, L. 1993. Valanginian ammonite fauna from the Kistj-
banya Basin (Mecsek Mts., South Hungary) and its palaeo-
biogeographical significance. Neues Jahrbuch fiir Geologie
und Paldontologie, Abhandlungen 188, 103-131.

BuiTor, L. 2007. A unique Valanginian paleoenvironment at an
iron ore deposit near Zengdvarkony (Mecsek Mts, South Hun-
gary), and a possible genetic model. Central European Geol-
ogy 50, 183-198. DOI 10.1556/CEuGeol.50.2007.3.1

CsASZAR, G. & TURNSEK, D. 1996. Vestiges of atoll-like forma-
tions in the Lower Cretaceous of the Mecsek Mountains, Hun-
gary. Cretaceous Research 17, 419-442.

DOI 10.1006/cres.1996.0026

CzaBALAY, L. 1971 [for 1968]. Mecseki kréta Pachyodontak.
Magyar Allami Foldtani Intézet évi jelentése 1968, 185-211.

CzABALAY, L. 1992. Correlation des faunes de pachyodontes de
I’Urgonien (Hongrie, Mt. Villany, Mt. Mecsek). Geologica
Romana 28, 273-289.

DaLr, W.H. 1895. Contributions to the Tertiary fauna of Florida,
with special reference to the Miocene silex-beds of Tampa and
the Pliocene beds of the Caloosahatchie River. Part I1I. A new
classification of the Pelecypoda. Wagner Free Institute of Sci-
ence of Philadelphia, Transactions 3, 483-570.

DEecHASEAUX, C. 1952. Classe des Lamellibranches, 323-364. In
PivetEAU, J. (ed.) Traité de paléontologie, tome 2. Masson &
Cie, Paris.

DecHaseaux, C., Cox, L.R., CHuss, L.J., CoocaN, AH. &

630

PerkiNs, B.F. 1969. Superfamily Hippuritacea Gray, 1848,
N749-N817. In Moorg, R.C. (ed.) Treatise on invertebrate
paleontology, Part N, Mollusca 6, Bivalvia. Geological Soci-
ety of America & University of Kansas, Boulder & Lawrence.

DouviLLE, H. 1887. Sur quelques formes peu connues de la
famille des chamidés. Bulletin de la Société géologique de
France, Série 3 15, 756-802.

DouviLLE, H. 1896. Observations sur la charniére des lamelli-
branches hétérodontes. Bulletin de la Société géologique de
France, Série 3 24, 26-28.

DouviLLE, H. 1935. Les rudistes et leur évolution. Bulletin de la
Société géologique de France, Série 5 5, 319-358.

DURRMAYER, W. 1931. Die Fauna von Ernstbrunn. 175 pp. Ph.D.
thesis, University of Vienna.

ELIAS, M. 1970. Lithology and sedimentology of the Silesian Unit
in the Moravskoslezské Beskydy Mts. Shornik geologickych
véd, Rada G — Geologie 18, 7-99. [in Czech]

ELIAS, M. & ELIASOVA, H. 1985. New biostratigraphic material
from the Mesozoic of the Flysch Carpathians and their fore-
land. Véstnik Ustredniho iistavu geologického 60, 105-106.

ELIAS, M. & ELIASOVA, H.1986. Elevation facies of the Malm in
Moravia. Geologicky sbornik 37, 532-550.

ELIAS, M. & VASICEK, Z. 1995. Early Berriasian ammonites from
the Stramberk Limestone of Kotou¢ quarry (Outer Car-
pathians, Silesian Unit, Stramberk, Czech Republic). Veésmik
Ceského geologického tistavu 70, 27-32.

ELIAS, M. & WESSELY, G. 1990. The autochthonous Mesozoic of
the eastern flank of the Bohemian Massif — an object of mu-
tual geological efforts between Austria and the CSSR,
78-83. In MINARIKOVA, D. & LOBITZER, H. (eds) Thirty years
of geological cooperation between Austria and Czechoslova-
kia. Federal Geological Survey & Geological Survey, Vienna
& Prague.

FAVRE, J. & RicHARD, A. 1927. Etude du Jurassique supérieur de
Pierre-Chatel et de la cluse de la Balme (Jura méridional).
Mémoires de la Société paléontologique Suisse 46, 1-37.

GOLONKA, J., KroBickl, M., Oszczypko, N., SLACzKA, A. &
Stomka, T. 2003. Geodynamic evolution and palacogeogra-
phy of the Polish Carpathians and adjacent areas during
Neo-Cimmerian and preceding events (latest Triassic-earliest
Cretaceous), 138—158. In McCann, T. & SaINTOT, A. (eds)
Tracing tectonic deformation using the sedimentary record.
Geological Society of London, Special Publications 208.

GOURRAT, C., MassE, J.-P. & SkeLTON, P.W. 2003. Hypelasma
salevensis (Favre, 1913) from the Upper Kimmeridgian of the
French Jura, and the origin of the rudist family Requieniidae.
Geologica Croatica 56, 139—-148.

Gray, J.E. (ed.) 1853-1857. A revision of the genera of some of
the families of Conchifera or bivalve shells [title varies]. The
Annals and Magazine of Natural History, series 2, 11(61),
33-44 (1853); 11(65), 398-402 (1853); 13(77), 408418
(1854); 14(79), 21-28 (1854); 19(118), 366-373 (1857).

GriLL, R. 1953. Der Flysch, die Waschbergzone und das
Jungtertidr um Ernstbrunn (Niederostereich). Jahrbuch der
Geologischen Bundesanstalt 96, 65-116.

GriLL, R. 1958. Uber den geologischen Aufbau des AuBeralpinen
Wiener Beckens. Verhandlungen der Geologischen Bundes-
anstalt 1958, 44-54.

HENNHOFER, D.K., PascuAL-CEBRIAN, E., KORBAR, T., STINNES-
BECK, W. & G017z, S. 2014. Radiolitid rudist colonisation strat-
egies and biostrome development in moderate-energy inner-
platform environments (Campanian, Bra¢ Island, Croatia).



Simon Schneider & Petr Skupien  Palaeoecology of Valletia (Bivalvia, Hippuritida, Diceratidae)

Palaeogeography, Palaeoclimatology, Palaeoecology 403,
80-87. DOI 10.1016/j.palaeo.2014.03.027

Hormann, K. & VapAsz, EM. 1912. A mecsekhegység
kozépso-neokom rétegeinek kagyloéi. Magyar Kirdlyi Foldtani
Intézet évkonyve = Annales Instituti Regii Hungarici
Geologici = Jahrbuch der Koniglich Ungarischen
Geologischen Anstalt 20(5), 189-226.

Hormann, K. & Vapasz, E.M. 1913. Die Lamellibranchiaten der
mittelneokomen Schichten des Mecsekgebirges. Mitteilungen
aus dem Jahrbuche der Koniglichen ungarischen
geologischen Reichsanstalt 20(5), 209-252.

HOHENEGGER, L. 1849. Aus einem von Herrn Dir. Hohenegger aus
Teschen an Herrn Bergrath Haidinger gerichteten Schreiben.
Berichte iiber die Mittheilungen von Freunden der Natur-
wissenschaften in Wien 5, 115-126.

Housa, V. 1990. Stratigraphy and calpionellid zonation of the
Stramberk Limestone and associated Lower Cretaceous beds,
365-370. In PALLINI, G., CECCA, F., CRESTA, S. & SANTANTONIO,
M. (eds) Atti del secondo convegno internazionale “Fossili,
Evoluzione, Ambiente”, Pergola, 25-30 ottobre 1987.

Housa, V. & REHANEK, J. 1987. Poznamky k biostratigrafickému
vyuZiti mikrofosilii ve svrchni jufe a kiid€¢ na Moravé. Re-
marks on the biostratigraphic use of microfossils in the Upper
Jurassic and Cretaceous of Moravia. Casopis pro mineralogii
a geologii 32, 123-132.

HousA, V., SCHEIBNER, E. & STRANIK, Z. 1963. Tithonian strati-
graphy of West Carpathians. Geologicky sbornik 14, 3-17.
Housa, V. & VaSICEK, Z. 2005 [for 2004]. Ammonoidea of the
Lower Cretaceous Deposits (Late Berriasian, Valanginian,
Early Hauterivian) from Stramberk, Czech Republic. Geolines

18, 7-57.

Joukowsky, E. & FAVRrg, J. 1913. Monographie géologique e
paléontologique du Saléve (Haute-Savoie, France). Mémoires
de la Société de Physique et d’Histoire naturelle de Genéve
37(4), 295-523.

JUTTNER, K. 1930 [for 1927-1929]. Tektonik und geologische
Geschichte der Pollauer Berge. Verhandlungen des
Naturforschenden Vereines in Briinn 61, 1-19.

JUTTNER, K. 1933 [for 1932]. Zur Stratigraphie und Tektonik des
Mesozoikums der Pollauer Berge. Verhandlungen des
Naturforschenden Vereines in Briinn 64, 15-31.

KiLian, M.W. 1920. Le Crétacé inférieur en France. Programme
d’une étude rationnelle de sa faune et progres recéntes de nos
connaissences, 1-34. In KiLian, M.W. (ed.) Contributions a
l’étude des Céphalopodes Paléocrétacés du sud est de la
France. Imprimiére nationale, Paris.

KosTAK, M., VODRAZKA, R., FRANK, J., MAzZUCH, M. & MAREK, J.
2010. Late Cretaceous nautilid beaks from near-shore/shallow
water deposits of the Bohemian Cretaceous Basin (Czech Re-
public). Acta Geologica Polonica 60, 417-428.

Kurassy, A. 1934. Pachyodonta mesozoica (Rudistis exclusis).
Fossilium Catalogus I: Animalia 68, 1-202.

Lamarck, J.B. 1805. Sur la Dicérate, nouveau genre de coquill-
age bivalve. Annales du Muséum d’Histoire Naturelle 6,
298-302.

Lau, J.W.E. 1973. The rediscovery of rudist with its associated
fauna in the Bau Limestone and its paleobiogeographic
siginificance in circumglobal correlation and plate tectonic
studies. Annual Report of the Geological Survey of Malaysia
1973, 188-197.

Linnagus, C.A. 1758. Systema naturae per regna tria naturae,
secundum  classes, ordines, genera, species, cum

characteribus, differentiis, synonymis, locis. Editio decima,
reformata, tomus I. 824 pp. Impensis Direct. Laurentii Salvii,
Holmiae.

MaLcHus, N. 1996 [for 1995]. The meaning of “inversion” in
chamids and rudists (Bivalvia) reviewed and an unbiased theo-
retical approach to Late Jurassic — Early Cretaceous rudist
phylogeny. Revista Mexicana de Ciencias Geologicas 12,
211-223.

Massg, J.-P. 1996 [for 1995]. Lower Cretaceous rudist
biostratigraphy of southern France — a reference for Mesogean
correlations. Revista Mexicana de Ciencias Geologicas 12,
236-256.

MASSE, J.-P., GOURRAT, C., ORBETTE, D. & Scumuck, D. 1998.
Hauterivian rudist faunas of southern Jura (France). Geobios,
Memoire Special 22, 225-233.

DOI 10.1016/S0016-6995(98)80079-X

MATHERON, P. 1843. Catalogue méthodique et descriptif des
corps organisés fossiles du Département des Bouches-du-
Rhoéne et lieux circonvoisins. 269 pp. Imprimerie de Carnaud
fils, Marseille.

MaTzKaA, J. 1934. Die Fossilien der Juraklippen der Pollauer
Berge. 208 pp. Unpublished Ph.D. thesis, Geologisches
Institut der deutschen Universitét Prag.

MorToN, B. 1979. The biology and functional morphology of the
coral-sand bivalve Fimbria fimbriata (Linnaeus 1758). Re-
cords of the Australian Museum 32(11), 389-420.

DOI 10.3853/j.0067-1975.32.1979.468

MosSHAMMER, B. & ScHLAGINTWEIT, F. 1999. The Ernstbrunn
Limestone (Lower Austria): New data on biostratigraphy and
applied geology. Abhandlungen der Geologischen Bundes-
anstalt 56, 553-565.

MuNIER-CHALMAS, E. 1873. Prodrome d’une classification des
Rudistes. Journal de Conchyliologie 21, 71-75.

MuNIER-CHALMAS, E. 1882. Etudes critiques sur les Rudistes.
Bulletin de la Société géologique de France, Série 3 10,
472-494.

NEWELL, N.D. 1965. Classification of the Bivalvia. American Mu-
seum Novitates 2206, 1-25.

ORBIGNY, A. D’ 1844-1848. Paléontologie Frangaise. Descrip-
tion zoologique et géologique de tous les Animaux Mollusques
et Rayonnés fossiles de la France, comprenant leur applica-
tion a la reconnaissance des couches. Terrains Crétacés.
Tome Troisieme, Lamellibranches. 807 pp. Chez 1’auteur,
Paris.

PAQUIER, V. 1901. Sur la faune et I’age des Calcaires a Rudistes de
la Dobrogea. Bulletin de la Société géologique de France,
Série 4 1,473-474.

Parona, C.F. 1909. La fauna coralligena del Cretaceo dei Monti
d’Ocre nell’Abruzzo aquilano. Memorie per servire alla
Descrizione della Carta geologica d’Italia 5, 1-242.

PceLiNTZEV, V.F. [= PCELINTCEV, V.] 1959. Mesozoic rudists of
the Crimea mountains. Academy of Sciences of the USSR,
Monographs of the Geological Museum A.P. Karpinski 3. 178
pp. Academy of Sciences of the USSR, Moscow, Leningrad.
[in Russian]

PicHa, E.J., STRANIK, Z. & KRrEICI, O. 2006. Geology and hydro-
carbon resources of the Outer Western Carpathians and their
foreland, Czech Republic, 49-175. In GOLONKA, J. & PICHA,
F.J. (eds) The Carpathians and their foreland: Geology and
hydrocarbon resources. AAPG Memoir 84.

PicTET, F.-J. & CaMPICHE, G. 1868. Description des fossiles de ter-
rain Crétacé des environs de Sainte-Croix. Quatrieme partie.

631



Bulletin of Geosciences * Vol. 90, 3, 2015

Second ordre des mollusques. Acéphales pleuroconques
dimyaires. leére livraison. In Picter, F.-J. Matériaux pour la
Paléontologie Suisse, Seme série, I. H. Georg, Genéve, Bale.

Pocrta, F. [PocTa, PH.] 1889. O rudistech, vymielé celedi mlza
z Ceského kiidového tutvaru. Uber Rudisten, eine ausgestor-
bene Familie der Lamellibranchiaten, aus der bohmischen
Kreideformation. Rozpravy Krdlovské Ceské spolecnosti nauk
7(3), 1-92.

REMES, M. 1903. Nachtridge zur Fauna von Stramberg. IV. Ueber
Bivalven der Stramberger Schichten. Beitrdge zur Paldon-
tologie und Geologie Osterreich-Ungarns und des Orients 15,
185-219.

Sano, S. & SkerLton, P.W. 2010. Epidiceras (Bivalvia, Hip-
puritoidea) from the Tithonian—Berriasian Torinosu-type
limestones of the Sakawa Area, Southwest Japan. Turkish
Journal of Earth Sciences 19, 733-743.

SANO, S. & SKELTON, P.W. 2011. A late Jurassic—earliest Creta-
ceous primitive uncoiled rudist from southwest Japan and its
significance for the early evolutionary history of rudists, 8-9.
In MrrcheLL, S.F. The Ninth International Congress on Rudist
Bivalves 18" to 25™ June 2011 Kingston, Jamaica Abstracts,
Articles and Field Guides. UWI Mona Contributions to Geol-
0gy 6.

ScArLATO, O.A. & STAROBOGATOV, Y.I. 1979. General evolution-
ary patterns and the system of the class Bivalvia. Transactions
of the Zoological Institute, Academy of Sciences, UDSSR 80,
5-38.

SCHNEIDER, S., HARZHAUSER, M., KroH, A., LUKENEDER, A. &
ZuUscHIN, M. 2013. Ernstbrunn Limestone and Klentnice Beds
(Kimmeridgian-Berriasian; Waschberg-Zdénice Unit; NE
Austria and SE Czech Republic): state of the art and bibliogra-
phy. Bulletin of Geosciences 88(1), 105-130.

DOI 10.3140/bull.geosci.1360

SKELTON, P.W. 1978. The evolution of functional design in rudists
(Hippuritacea) and its taxonomic implications. Philosophical
Transactions of the Royal Society of London, Series B — Bio-
logical Sciences 284, 305-318. DOI 10.1098/rstb.1978.0069

SKELTON, P.W. 1985. Preadaptation and evolutionary innovation
in rudist bivalves. Special Papers in Palaeontology 33,
159-173.

SKELTON, P.W. 2003. Rudist evolution and extinction — a North
African perspective, 215-227. In GiLi, E., NEGrRA, H. &
SKELTON, P.W. (eds) North African Cretaceous Carbonate
Platform Systems. NATO Science Series. IV. Earth and Envi-
ronmental Sciences 28.

SKELTON, P.W. 2013a. Rudist classification for the revised
Bivalvia volumes of the Treatise on Invertebrate Paleontol-
ogy. Caribbean Journal of Earth Science 45, 9-33.

SKELTON, P.W. 2013b. Rudist classification: nomenclatural cor-
rection of ‘Suborder Radiolitidina Skelton, 2013’ to ‘Suborder
Hippuritidina Newell, 1965°. Caribbean Journal of Earth Sci-
ence 45, 34.

SKELTON, P.W. & SmitH, A.B. 2000. A preliminary phylogeny for
rudist bivalves: sifting clades from grades, 97—127. In HARPER,
E.M., TAYLOR, J.D. & CrAME, J.A. (eds) The evolutionary
biology of the Bivalvia. Geological Society Special Publica-
tions 177.

SKUPIEN, P. & VASICEK, Z. 2008. Western Carpathians in the terri-
tory of the Czech Republic. Geologija 34, 139-149.

632

STEISKAL, J. 1935a. Geologicka stavba Pavlovskych vrchi na jiz.
Moravé. I. Stratigrafie. La géologie des Pavlovské vrchy
(,,Pollauer Berge*‘) dans la Moravie du Sud. I. La stratigraphie.
Véstnik Ustiedniho tistavu geologického 10, 199-209.

STEISKAL, J. 1935b. Geologicka stavba Pavlovskych vrchi se
zietelem na stratigrafii a tektoniku flySe. Cast 2. La géologie
des Pavlovské vrchy (,,Pollauer Berge®). 2éme partie. Véstnik
Ustedniho tistavu geologického 11, 15-32.

Sukss, E. 1929. Grundsitzliches zur Entstehung der Landschaft
von Wien. CZeitschrift der Deutschen geologischen
Gesellschaft 81, 177-236.

SvOBODOVA, M., SVABENICKA, L., SKUPIEN, P. & HRADECKA, L.
2011. Biostratigraphy and paleoecology of the Lower Creta-
ceous sediments in the Outer Western Carpathians (Silesian
Unit, Czech Republic). Geologica Carpathica 62, 309-332.
DOI 10.2478/v10096-011-0024-9

TERCIER, J. 1936. Sur I’extension de la zone ultrahelvétique en
Autriche. Eclogae geologicae Helvetiae 29, 213-250.

ToLLMANN, A. 1966. Die alpidischen Gebirgsbildungs-Phasen in
den Ostalpen und Westkarpaten. Geotektonische Forschungen
21, 1-156.

ToLLMANN, A. 1971. Der karpatische Einflul am Ostrand der
Alpen. Mitteilungen der Geologischen Gesellschaft Wien 64,
173-208.

UHLIG, V. 1904. Uber die Klippen der Karpaten. Comptes Rendus
IX. Congres géologique international de Vienne 1903,
427-454. Hollinek, Vienna.

VASICEK, Z. & SKUPIEN, P. 2004. The Stramberk fossil site (Up-
permost  Jurassic/Lower  Cretaceous, Outer Western
Carpathians) — two centuries of the geological and
paleontological research. Sbornik védeckych praci Vysoké
Skoly ~bdriské — Technické univerzity Ostrava, Rada
hornicko-geologickd 50, 83—102.

VASICEK, Z. & SKUPIEN, P. 2005. Supplements to history of geo-
logical and paleontological research of Stramberk territory.
Sbornik védeckych praci Vysoké Skoly bdriské — Technické
univerzity Ostrava, Rada hornicko-geologickd 51, 1-6.

VASICEK, Z. & SkupPEEN, P. 2013. Early Berriasian ammonites
from the Stramberk Limestone in the Kotou¢ Quarry (Outer
Western Carpathians, Czech Republic). Annales Societatis
Geologorum Poloniae 83, 329-342.

VASICEK, Z. & SKUPIEN, P. 2014. Recent discoveries of Tithonian
ammonites in the Stramberk Limestone (Kotou¢ Quarry,
Outer Western Carpathians). Annales Societatis Geologorum
Poloniae 84, 131-141.

WEsSELY, G. 2006. Geologie der osterreichischen Bundes-
liinder — Niederdsterreich. 416 pp. Geologische Bundes-
anstalt, Vienna.

YaniN, B.T. [= Janin, B.T.] 1958. Rudist facies of the Valan-
ginian stage of the Crimea. Abstract of oral presentation.
Biulleten” Moskovskogo obshchestva ispytatelei prirody,
Novaya seriya 63, Otdel geologicheskii 33, 160—161. [in Rus-
sian]

YANIN, B.T. [= JaNIN, B.T.] 1989. The Jurassic and Cretaceous
rudists (stratigraphical and geographical distribution). 214
pp- Nauka, Moskva. [in Russian]

Zeiss, A. 2001. Die Ammonitenfauna der Tithonklippen von
Ernstbrunn, Niederosterreich. Neue Denkschriften des
Naturhistorischen Museums in Wien, Neue Serie 6, 1-117.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.25111
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 450
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.25111
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CZE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


