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Brachiopods from the Plattenwald Bed (Albian, Cretaceous) of the
Helvetic Alps of Vorarlberg (Austria)

HeINZ SULSER! & J. GEORG FRIEBE?
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ABSTRACT

The brachiopods of the Plattenwald Bed (Albian, Cretaceous) of diverse lo-
calities in the Helvetic nappes of Vorarlberg (Austria) are described. The most
abundant faunal element are terebratulids (Moutonithyris dutempleana, show-
ing a distinct dimorphism: A “obtusa type™: B “dutempleana type”). followed
by rare rhynchonellids (Orbirhynchia parkinsoni, Burrirhynchia tripartita) and
a new terebratellid. Gemmarcula ? plattenwaldensis sp. nov. Further bra-
chiopods are very rare and have not yet been studied. The brachiopods are dis-
cussed with regard to the lithology and the depositional environment of the
Plattenwald Bed and with regard to their possible provenance.

ZUSAMMENFASSUNG

Die Brachiopoden der Plattenwald-Schicht (Albian, Kreide) von verschiede-
nen Fundorten der Helvetischen Decken von Vorarlberg (Osterreich) werden
beschrieben. Die Fauna umfasst als hiufigstes Element Terebratuliden (Mou-
tonithyris dutempleana mit deutlichem Dimorphismus: A “obtusa-Typ™; B
“dutempleana-Typ), die wesentlich selteneren Rhynchonelliden Orbirhynchia
parkinsoni und Burrirhynchia tripartita und ein neuer Terebratellide, Gem-
mar-cula ? plattenwaldensis sp. nov. Weitere Brachiopoden sind sehr selten
und noch nicht niher untersucht. Die Brachiopoden werden im Zusammen-
hang mit der Lithologie und den Ablagerungensbedingungen der Plattenwald-
Schicht und ihrer méglichen Herkunft diskutiert.

1. Introduction

The knowledge of Early Cretaceous brachiopods in the Hel-
vetic nappes mainly rests on ancient publications such as those
of Ooster (1863), Bachmann (1864), Kaufmann (1877) and on
generalized fossil lists from geological publications. In the
swiss and french Jura Mountains the knowledge of the corre-
sponding brachiopods can be based on the pioneering work of
Loriol (1864, 1868) and Pictet (1872), dating back to the 19"
century, and revisions by Burri (1953, 1956), Gaspard (1989,
1997, 1999) and Middlemiss (1981, 1983, 1984, 1989).

Towards the end of the Early Cretaceous, during the final
drowning phase of the latest Aptian, the widespread carbonate
platforms (,Schrattenkalk* Formation) ceased to develop.
Due to a fundamental change in the conditions of sedimenta-
tion an episode of very slow accumulation took place, resulting
in condensed phosphatic horizons which are part of the

Garschella Formation (Gebhard 1985, Follmi 1989a, Follmi et
al. 1994). In these rocks of limited extent (e.g. Durschldgi and
Sellamatt Beds in Switzerland) brachiopods occur only sporad-
ically. One of these phosphatic layers, however, the so-called
Plattenwald Bed in the eastern Helvetic of Vorarlberg, has
yielded not only a rich ammonite fauna, allowing biostrati-
graphical dating (Follmi 1989b), but also sponges, endobenthic
and epibenthic bivalves, gastropods, echinoderms, and a small,
diverse brachiopod fauna. These brachiopods, listed in Heim
& Seitz (1934), have hitherto never been figured or described.
As they constitute an important episode in the history of the
Alpine Cretaceous, we decided to study them in more detail in
the present paper. An improved taxonomy may help to com-
pare them with other coevel brachiopod communities and may
contribute to paleogeographic questions.

! Paleontological Institute and Museum, University of Zurich, Karl-Schmid-Str. 4, CH-8006 Ziirich, Switzerland

? Vorarlberger Naturschau, Marktstrasse 33, A-6850 Dornbirn, Austria
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Fig. 1. Location map of the Plattenwald Bed (Cretaccous, Albian) in Vorarlberg (Austria). P: Plattenwald: O: Orsanka: S: Sattelberg: Go: Gopfberg: R: Roten-

bachalpe: Gu: Giitle: L: Ladtobel: A: Achbriicke.

2. Geological setting

Mainly specimens housed in the Vorarlberger Naturschau,
Dornbirn (Austria) were used for this study. Most of them had
been collected by the founder of the museum, Siegfried
Fussenegger, and are listed in Heim & Seitz (1934). Some
specimens originate from (formerly) private collections. The
brachiopods were found at the following localities (Fig. 1):

Plattenwald (GKR coordinates -51405 / 242355). about 0.75 km NE of Klaus.
A small outcrop described by Heim & Seitz (1934). which was already sampled
by Fussenegger, was designed as stratotype of the .Plattenwald-Schicht* by
Follmi & Ouwehand (1987). This phosphatic condensed bed lies above a dark.
glauconitic sandstone (,.Brisi-Sandstein™) succeeded by 0.4 m glauconitic sand-
stone with abundant extraclasts, but rare macrofossils (..Klauser Schichten®).
The rich ammonite fauna of the Plattenwald Bed (Follmi 1989b) contains
predominantly Levmeriella spp. and Douvilleiceras ex gr. mammillatum
(Schlotheim) (Lower Albian: tardefurcata- and
Younger ammonites are rare (up to inflatum-zone).

The rock is extremely weathered leaving phosphatic internal casts in a
sandy matrix. An additional outcrop (GKR coordinates 51550/ 242300 / + 40
m) can be found approximately 150 m west of the stratotype. A gentle slope is
extremely burrowed by fossil collectors. Most ammonites (except small frag-
ments) have been removed, but brachiopods (as well as bivalves) are still
abundant.

mammillatum-zones).
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Orsanka, about 1.25 km ENE of Klaus. East of the stratotype the Platten-
wald Bed is exposed in several small outcrops (GKR coordinates of main out-
crop: =50820 / 242435). Ammonites indicate the mammillatum-zone as well as
the tardefurcata-zone by a recent find of Leymeriella intermedia Spath. One
outcrop provided large specimens of Moutonithyris dutempleana (d* Orbigny).

Sattelberg (GKR coordinates =52730 / 241880). The steeply dipping Plat-
tenwald Bed is exposed on a slope about 1 km W of Klaus. It is overlain by
pelagic limestone of the Seewen Formation (.Seewerkalk™). As in the strato-
type ammonites represent the tardefurcata- and mammillatum-zones. but also
very rarely the dentatus-zone.

Gopfberg (GKR coordinates -32400 / 247270). This outcrop in the Bre-
genzerwald arca approximately 1.2 km SE of Reuthe was described by Heim
& Seitz (1934) as a phosphatic bed overlying glauconitic sandstone (..Brisi-
Sandstein™). Besides some undetermined specimens of Phvlloceras. Levmeriel-
la pseudoregularis Seitz and Douvilleiceras ex gr. mammillatum (Schlotheim)
are the only ammonites found in this outcrop.

Rotenbachalpe (GKR coordinates -37200 / 250150). No lithological de-
scription is given by Heim & Seitz (1934) of this location, approximately 2.9
km SSW of Schwarzenberg. Ammonites (determined by Seitz) indicate a
Lower to early Middle Albian age.

Giitle — Kraftwerk Ebensand (GKR coordinates -41980 / 249000). The ex-
tremely fossiliferous bed was found near the entrance of the romantic Alploch
Gorge 4.75 km SE of Dornbirn. The strongly weathered outcrop, which was
sampled by Siegfried Fussenegger, is not accessible any more. The Middle Al-
bian genus Hoplites spp. is common (dentatus-zone). Occasional specimens of




Fig. 2. Piece of rock (75 mm high) of the Plattenwald Bed with Moutonithyris
dutempleana (d°Orbigny) and fossil debris. Inventory number P. 16577.

Hysteroceras. Dipoloceras and Mortoniceras represent the early Upper Albian
inflatum-zone.

Ladtobel near Ebnit (GKR coordinates -44625 / 246060). An outcrop of
the Plattenwald Bed was found approximately 0.2 km N of the church of Ebnit
during construction work for a forest road. The phosphatic bed overlies bio-
turbated glauconitic sandstone and is succeeded by pelagic limestone of the
Scewen Formation. Again strongly weathered portions provided the best fos-
sils. Hoplites spp. is common (dentatus-zone). Anahoplites intermedius Spath
and A. aff. praecox (sensu Follmi 1989b) are characteristic of the lower lorica-
tus-zone. One fragment of Mortoniceras sp. represents the inflatum-zone.
However. Douvilleiceras ex gr. mammillatum (Schlotheim) is still present (one
fragment). Today the outcrop is overgrown by grass and thus no longer acces-
sible.

Achbriicke near Schwarzenberg (GKR coordinates -36475 / 251470). This
outcrop on the old road from Schwarzenberg to the former railway station
(approximately 1.4 km S of the church of Schwarzenberg) was sampled by
Siegfried Fussenegger during construction works following a rockfall event.
The 0.7 m thick. phosphatic. fossiliferous layer (representing the Plattenwald
Bed) directly overlies limestone of the Barremian to Lower Aptian Schrat-
tenkalk Formation. It is succeeded by massive, glauconitic, sandy limestone of
the Aubrig Bed (Garschella Formation). This outcrop differs from all other lo-
cations by the occurrence of large specimens of Mortoniceras spp. and Prohys-
teroceras (Goodhallites) aff. goodhalli (J. Sowerby) (upper inflatum-zone).
Other ammonites include Puzosia spp. and Beudanticeras spp.

Additional material was recovered from recently collected
material by the authors at the following localities: Plattenwald,
Sattelberg. and Orsanka.

3. Material and methods

As it was practically impossible to extract undestroyed bra-
chiopods mecanically out of the hard rock, they had to be iso-
lated by sieving from loose. weathered material, preserved as
internal casts, sometimes with adhering fragments of the test
(Fig. 2). The material is of poor quality, and the complete
study of successive serial sections was not possible.

In favourable cases, parts of the cardinalia were preserved
silicified and could be prepared by repeated treatment with
12% hydrochlorid acid. followed by rinsing with water. By this
procedure the hard matrix was scrumbled to sandy grains. In
this way fragments of internal structures were isolated.

All figured brachiopods are deposited at the Vorarlberger
Naturschau, Dornbirn (Austria).

4. Paleontology

Terebratulids predominate with about 90% of all brachiopods.
Rhynchonellids and terebratellids count for about 10% of the
total. Since all brachiopods are preserved as internal moulds
the following descriptions are based thereupon.

Order Rhynchonellida Kuhn 1949
Superfamily Pugnacoidea Williams et al. 1996
Family Pugnacidae Rzhonsnitskaya 1956
Subfamily ~ Lacunosellinae Smirnova 1963

Genus Orbirhynchia Pettitt 1954 [type-species:

Orbirhynchia orbignyi Pettitt 1954]

Orbirhynchia parkinsoni Owen 1960
(Fig. 3. 4)

pars Terebratula sulcata Parkinson 1811: auctt.
pars 1852-1854 Rhynchonella sulcata (Park.): Davidson: 85-87: pl. 10,
fig. 18-20 (only)
1913 Rhynchonella sulcata (Park.): Jacob & Fallot: 66: pl. 9. fig. 14-17
1918 Stolmorhynchia sulcata (Park.): Buckman: 46
1925 Rhynchonella deluci Pict.; Schaad: 15
1925 Rhynchonella sulcata Park.; Schaad: 15
1934 Rhynchonella cf. sulcata (Park.): Heim & Seitz: 198, 229, 230
1960  Orbirhynchia parkinsoni Owen: 250-252: pl. 5, fig. 2a—c, textfig. 1
1965 Rhynchonella sulcata (Park. 1811) Davidson; Alméras: 384
1974 Orbirhynchia parkinsoni Owen; Dieni et al.: 210-211: pl. 38,
fig. 10, 11
1977 Orbirhynchia parkinsoni Owen: Popiel-Barczyk: 32-35: pl. 2.
fig. 1-6: textfig. 5-8
1980  Orbirhynchia parkinsoni f. rencurelensis (Jac. & Fall.): Middlemiss &
Owen: 204: textfig. 8
1999 Orbirhynchia parkinsoni Owen: Sulser: 70 (with fig.)

For the completion of synonymy compare Owen (1960) and Popiel-
Barczyk (1977).

Holotype in Owen (1960), pl. 5. fig. 2a—c from the Upper Al-
bian (Cambridge Greensand) of Cambridge, England.

Occurrence and stratigraphy

Orbirhynchia parkinsoni is reported from the Albian of Eng-
land (Cambridge. Isle of Wight), France (Dépt. Isere, Savoie),
central Sardinia, western Switzerland (?), Spain, and from the
Lower Cenomanian of Poland (Holy Cross Mountains, region
of Cracow, Tatra).

Brachiopods from the Plattenwald Bed, Vorarlberg (Austria) 417
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Description
External characters
Dimensions (mm) * Length Width Thickness  W:L T iL
(L) (W) (T)
Majority (80%)
of specimens 10.5-15.5 120-17.0  6.0-9.0 1.08-1.20  0.60-0.70
Extreme values 8.3/17.3 9.4/18.3 5.4/105 0.97/1.32 0.53/0.74

* Number of specimens : 21 (Plattenwald: 17: Sattelberg: 3: Achbriicke: 1)

Shell oval to subtrigonal in outline. Position of greatest width
at half-length or somewhat more anteriorly. Shell biconvex,
curvation of dorsal valve more pronounced. Dorsal valve with
scarcely perceptible median fold, somewhat more marked an-
teriorly. Ventral valve with recognizable sinus near the anteri-
or commissure, widening to a regularly formed, broad unipli-
cation, 2-4 mm high. Shell covered with 20-28 (24 on average)
moderately angular, non-bifurcating costae, 4-6 in the unipli-
cation. Beak tapering, suberect, beak-ridges ill-defined. round-
ed. Foramen circular, hypothyrid. Interarea short, flat. Apical
angle varying between 100” and 120°, on average 110°.

Internal characters (Fig. 4)

Ventral valve: dental lamellae subparallel or slightly conver-
gent. Hinge-teeth massive, inserted in broad dental sockets,

418 H. Sulser & J. G. Friebe

Fig. 3. Orbirhynchia parkinsoni Owen. Specimen
from Plattenwald. Dorsal, ventral, lateral, and
anterior view. 2x natural size. Inventory number
P. 6271.

Fig. 4. Orbirhynchia parkinsoni (Owen). Transverse serial sections of a
specimen (length = 12,4, width = 121, thickness = 8.5 mm) from Klaus.
Numbers give distance in mm from the ventral apex. 5 x natural size.

inner and outer socket-ridges present. — Dorsal valve: cardinal
process not observed. Hinge-plates wide, flat. Falcifer crura,
given off dorsally, developed almost simultancously with
hinge-plates. Dorsal septum not present.

Discussion

Orbirhynchia parkinsoni was founded on . Terebratula sulcata™
Parkinson, 1811 and has a long history which was recapitulated
by Owen (1960). The allocation to the genus Orbirhynchia by
Owen (loc. cit.) was based on the recognition of hinge plates
bearing falcifer crura and the absence of a dorsal septum which
are the main diagnostic features of the subfamily Lacunoselli-
nae, represented in the Cretaceous by the single genus Or-
birhynchia. This genus abounds in Upper Cretaccous with
small and globular species, whereas Orbirhynchia parkinsoni
has retained the trilobate shape and the relatively coarse ribs
of its Jurassic ancestors, such as species of Lacunosella
[L. arolica (Oppel 1865), L. sparsicosta (Quenstedt 1858) and
others]. “Missing links™ between these late Jurassic forms and
O. parkinsoni, demonstrating some relations in external mor-
phology might occur in the Early Cretaceous, with Lacunosella
hoheneggeri (Suess 1859) and Lacunosella contracta (d"Hom-
bres-Firmas 1842) as possible candidates (M. Sandy. personal
communication).

Some other rhynchonellids occuring in the terminal Aptian
and the Albian show a striking external homeomorphy with O.
parkinsoni. Rhynchonella deluci Pictet 1872 was shown to have



Fig. 5. Burrirhynchia tripartita (Pictet). Specimen from Lidtobel. Dorsal. ventral, lateral, anterior. and posterior view. Anterior and posterior views with dorsal

valve up. 3 x natural size. Inventory number P. 8935.

radulifer crura and a dorsal septum and was assigned to the
genus Cyclothyris (Calzada 1976 and unpublished results, per-
sonal communication). The general shapes of both Cyclothyris
deluci and O. parkinsoni are very similar. A clear separation
may become difficult when based on external morphology
only. The main discriminating characters are the denser ribs
(33-46 costae) of C. deluci, the more accentuated convexity of
the dorsal valve, the often somewhat irregular and asymmetric
front-margin, the narrower apical angle (90°~100°), and the
truncated anterior end.

Further cyclothyrids bearing a strong resemblance to O.
parkinsoni are apparently restricted to the Aptian of England.
They were described by Owen (loc. cit.) as species of the genus
Lamellaerhynchia Burri, 1953. They are not further discussed
here.

The specimens from the Plattenwald Bed are assigned to
Orbirhynchia parkinsoni on the grounds of the shell charac-
ters and the presence of falcifer crura. To our knowledge this
species has not been identified from the Helvetic Alps yet.
They are of small size when compared to the holotype and the
topotype specimens of the Cambridge area which are almost
twice as large. However, they are comparable with conspecific
finds in south-eastern France and east-central Sardinina. No
attempt has been made to assign these forms to one of the four
variations (paludensis, paucicostata, rencurelensis, salazacensis)
which Jacob & Fallot (1913) proposed and which, in part, were
taken over by Dieni et al. (1974) and Middlemiss & Owen
(1980).

Rhynchonellids from diverse outcrops of the Alpine Al-
bian were reported under different names. The poor definition
of these “species™ was the main reason for numerous misiden-
tifications. Schaad (1925) and Heim & Seitz (1934) expressed
their doubts about correct naming when they listed from the
Plattenwald Bed: Rh. deluci, Rh. cf. sulcata and Rh. sp., respec-
tively. Jacob & Tobler (1906) and Fichter (1934) mentioned
Rh. deluci from the Helvetic Alps in central Switzerland, and
Delamette et al. (1997) listed it from the western Helvetic. The
real nature of these rhynchonellids remains to be solved.

Order Rhynchonellida Kuhn 1949
Superfamily Rhynchonelloidea Gray 1848
Family Rhynchonellidae Gray 1848
Subfamily  Cyclothyridinae Makridin 1955
Genus Burrirhynchia Owen 1962

[type species: Rhynchonella leightonensis
Lamplugh & Walker 1903]

Burrirhynchia tripartita (Pictet 1872)
(Fig. 5)

1872 Rhynchonella tripartita Pictet: 44-45, 54: pl. 200, fig. 4.5

1934 Rhynchonella tripartita Pictet; Heim & Seitz: 209

1962 “Rhynchonella” tripartita Pictet (assigned to Burrirhynchia); Owen: 60
1965  Rhynchonella tripartita Pictet 1872; Alméras: 384

1986 Burrirhynchia tripartita (Pictet); Lobacheva: 129-133

1999 Burrirhynchia tripartita (Pictet); Sulser: 87

Lectotype (designated here) in Pictet (1872, pl. 200, fig. 4a—
4d), from the ,,Gault inférieur” of Perte-du-Rhone (Dépt. Ain,
France). Repository: Museum of Natural History (Geneva,
Switzerland): specimen number: A 11-39-6706.

Occurrence and stratigraphy

Burrirhynchia tripartita is a rare species and, besides the type-
locality, known only from the Albian of Clar (Dépt. Var,
France) and Georgia in southern Russia (Kvakhadze 1973; cit.
by Lobacheva 1986).

Description
External characters

Dimensions (mm) * Length Width Thickness  W:L TyL
(L) (W) (T)
9.3-17.7 8.8-22.0 7.6-14.5 0.80-1.24  0.68-0.82

*Number of specimens: 5 (Plattenwald: 1: Rotenbachalpe: 2: Giitle: 1: Tadtobel: 1)

Shell rounded-subpentagonal in outline, globose, almost equal
in length and width, or spade-like and a little longer than
broad. Position of greatest width variable, greatest thickness

Brachiopods from the Plattenwald Bed. Vorarlberg (Austria) 419



in posterior third of length. Dorsal valve much inflated, later-
ally compressed. Ventral valve less convex than dorsal, with a
sinus and a marked anterior geniculation, forming a right angle
and giving rise to a lingual extension towards the front-margin.
Wide trapezoidal or rectangular uniplication. Each valve cov-
ered with 35-50 fine costellae which, immediately before
reaching the anterior edge, disappear and fuse to a pointed zig-
zag-line, suggesting an antidichotomic pattern of ribs. The dor-
sal apex is short and tumid and pressed down to the ventral
valve so that the hinge line draws a conspicuous half-circular
inflexion (Fig. 5, dorsal and posterior view). After a straight,
oblique section the commissure follows the geniculation of the
sinus and turns in a sharp angle dorsalward (Fig. 5, lateral
view). Foramen small, cyclothyrid, beak ridges rounded, apical
angle 80°-90°.

Internal characters

Shortage of material did not allow the taking of serial sections.
A few internal characters could be observed on internal molds:
a dorsal septum, extending to about one third of valve length
and persistent, subparallel dental lamellae (fig. 5, ventral and
posterior view).

Discussion

Burrirhynchia tripartita may be synonymous with Bur-
rirhynchia leightonensis (Lamplugh & Walker 1903) from the
Aptian/Albian boundary of England, chosen as type-species of
Burrirhynchia (Owen 1962, Owen et al. 1968). Both nominal
species are much alike. They have in common some noticeable
characters, such as the described type of uniplication, the
course of the lateral commissure, and the unusual pattern of
costellation at the anterior commissure, well illustrated by
Pictet (1872, pl. 200, fig. 4c and 4e). As long as the internal
structures remain unknown, they have to be treated as sepa-
rate species.

Owen (1988) suggested that two other rhynchonellids may
be adaptations of Burrirhynchia leightonensis due to changing
environments. These are the Cenomanian Burrirhynchia sigma
(Schloenbach 1867) with a sigmoidal uniplication and Bur-
rirhynchia devoniana Owen 1988, at present known only from
a single locality in England. The latter has a similar anterior
commissure as B. tripartita, but is covered with more marked
costae.

Burrirhynchia tripartita is the rarest brachiopod of the Plat-
tenwald Bed. It has been reported sporadically from only few
and distant localities. The few specimens we disposed of dis-
play a wide and discontinuous variation of size. This brachio-
pod seems to grow in variable directions during ontogenetical
development. A specimen of 22.0 mm width is almost three-
fold as large as the smallest one (8.8 mm wide). In spite of the
great span of shell size the typical characters are kept constant.
It is a question, whether this behaviour is due to environmen-
tal factors, e.g. changing supply of nutrients or whether it re-
flects an abnormal pathological development.

420 H. Sulser & J. G. Friebe

Order Terebratulida Waagen 1883

Superfamily Terebratuloidea Gray 1840

Family Terebratulidae Gray 1840

Subfamily  Rectithyrididae Muir-Wood 1965

Genus Moutonithyris Middlemiss 1976 [type species:

Terebratula moutoniana d’Orbigny 1849]

Moutonithyris dutempleana (d’Orbigny 1851*)
(Fig. 6 - 10)

1812 Terebratula biplicata J. Sowerby: 201: pl. 90. fig. 1 (only)

1847 Terebratula Dutempliana (sic) d’Orbigny: 93

1851 Terebratula Dutempleana d’Orbigny: pl. S11. fig. 1-3. 6.7 only

1871 Terebratula biplicata Sow.; Quenstedt: 381, pl. 48 fig. 13, 61-67

? 1872 Terebratula dutempleana d’Orbigny: Pictet: 82: pl. CCV._ fig. 1-5

1872 Terebratula biplicata Sow.: Stoliczka: 19: pl. 4. fig. 2-13

1872 Terebratula biplicata var. dutempleana: Stoliczka: 20: pl. 4. fig. 14-17

1874 Terebratula biplicata Sow.; Davidson: 33: pl. 5. fig. 1. 2

21896 Terebratula dutempleana d’Orbigny: Loriol: 142: pl. 5. fig. 10. 11

1903 Terebratula biplicata var. dutempleana: Lamplugh & Walker: 251:
pl. 17. fig. la-b

1925 Terebratula dutempleana d’Orb.; Schaad: 15

1925 Terebratula biplicata Sow.: Schaad: 15

1934 Terebratula dutempleana d’Orbigny: Heim & Seitz: 198.217. 221,229,
230

1965  Terebratula dutempleana d’Orbigny 1847; Alméras: 385

21972 Praelongithyris dutempleana (Orb.): Smirnova: 66: pl. 5, fig. 3

1974 “Terebratula™ dutempleana d'Orbigny: Dieni. Middlemiss & Owen:
185-190: pl. 33. fig. 2: text-fig. 9

1976 “Terebratula™ dutempleana d’Orbigny: Gaspard: pl. 1-5

1976  Moutonithyris dutempleana (d’Orbigny): Middlemiss: 65

1983 Biplicatoria ferruginea Cooper: 174-175: pl. 21. fig. 1-6: pl. 67. fig. 12.
13.23.24

1983 Biplicatoria hunstantonensis Cooper: 176: pl. 20. fig. 21--27

1988  Moutonithyris dutempleana (d'Orb.); Gaspard: 197-201: pl.24.
fig. 1-8: pl. 25, fig. 1-6: textfig. 78,79

1988  Moutonithyris dutempleana (d’Orbigny); Owen: 122-125: pl. 10;
pl. 11, fig. 4-6: pl. 18. fig. 23. 24: text-fig. 21

1999 Moutonithyris dutempleana (d’Orbigny): Sulser: 147 (with fig.)

For the completion of synonymy compare Dieni et al. (1974). Gaspard (1988)
and Owen (1988)

*) We prefer the year 1851 as the correct publication date (instead of
1847-1851). because d’Orbigny published the plates in 1851

Lectotype, designated by Dieni et al. (1974). in J. Sowerby
(1815), pl. 90, fig. 1 from the Cambridge Greensand (Albian?)
of the Castle Hill, Cambridgeshire (England).

Occurrence and stratigraphy

Moutonithyris dutempleana is a widespread species in the Al-
bian of England (Cambridge and Norfolk area) and of many
localities in France. It is widely distributed in the terminal lev-
els of the Early Cretaceous in the Alpine regions of Europe. It
further occurs in the Carpathians of Poland, in northern Spain,
Ibiza, and doubtfully in the Cenomanian of England and
northern Germany. Possible occurrences are reported from
the Albian of Madagascar, the Caucasus, the Crimea and
India. Reports from the french and swiss Jura region require
confirmation.



Fig. 6. Moutonithyris dutempleana (d’Orbigny). Morph A. 2 x natural size. A: Specimen with oval outline and weakly saddled uniplication from Plattenwald.
Dorsal and anterior view. Inventory numberr P. 17123. B: Specimen with pear-like, smoothly pentagonal outline from Sattelberg. Dorsal view. Inventory number
P. 17124, C: Relatively broad specimen with slightly curved lateral commissure and almost rectimarginate front, from Plattenwald. Dorsal, lateral, anterior, and

posterior view. Inventory number P. 17125.

Description
External characters
dimensions (mm) *  Length Width Thickness  W:L T L
(L) (W) (T)
15.1-254 12.0-21.2 8.3-16.2 0.64-0.97 0.49-0.79

“Number of specimens: over 100 (Plattenwald: 43: Sattelberg: 65: Orsanka: 23)

Shell elongated-oval or pear-like in outline, with greatest
width at or just anterior of mid-length, biconvex, with maxi-
mum convexity near the apex. either on dorsal or ventral
valve. Anterior commissure variable: uniplicate to more or less
biplicate, with either none or very low median depression, or
distinctly sulciplicate to episulcate. Lateral commissure arched
in ventral direction. Beak sub-erect to erect. Foramen large,
labiate. Deltidium not visible. Apical angle 60-80°.

Two variants, designated as morph A and B. can be distin-
guished :

Morph A (Fig. 6) is almost rectimarginate or displays a
very flat uniplicate broad anterior elevation of not more than
1-2 mm. In rare specimens a tendency towards a weak biplica-
tion can be observed. The lateral commissure is nearly straight.

Morph B (Fig. 7) has a sulciplicate or episulcate anterior
commissure with distinct plicae and a pronounced median

sinus of 2-5 mm depth. The lateral commissure is distinctly
curved. Impressions of the vascular system are occasionally
visible (Fig. 7A, dorsal view), and, also rarely, an accumula-
tion of growth-lines.

Internal characters (Fig. 8)

The internal morphology could be studied only partially by
transverse sections. Some insight was obtained by isolated
parts of the brachidium (Fig. 8, left). A distinct cardinal
process is flanked by deep dental sockets (Fig. 8, right). Hinge
plates horizontal, becoming convex later on, keeled at the
inner edge. Crural processes not observed. Loop situated at
about one third of shells length, partially exposed, probably
narrow. No difference of internal characters between morph
A and morph B was observed.

Discussion

The gradual change of Sowerby’s species name ,biplicata™ to
the now valid .. dutempleana” is illustrated in the long list of
synonyms. In the past this was a controversal species and the
subject of many misinterpretations. After the internal struc-
tures had been studied in specimens of the type region, first by
Middlemiss (in Dieni et al. 1974) and later by Gaspard (1988)
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and Owen (1988), Terebratula dutempleana was assigned to the
genus Moutonithyris. Related species could then be discrimi-
nated and partly assigned to pre-existing genera such as Prae-
longithyris and Cyrtothyris. The important diagnostic character
of Moutonithyris, the hammer-shaped hinge plates, was well
recognized in the Plattenwald specimens.

In many localities of the Alpine Albian forms ascribed to
Moutonithyris dutempleana occur in phosphatic and siliciclastic
beds. Internal structures are mostly destroyed, and identifica-
tion has to be based on external morphology alone. Its pres-
ence elsewhere in the Helvetic Alps was reported by Renevier
(1854), Moesch (1878, 1881, 1894), Jacob & Tobler (1906),
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Fig. 7. Moutonithyris dutempleana (d’Orbigny). Morph B. 2 x natural size. A: Specimen
with distinct subpentagonal outline, strongly curved lateral commissure and episulcate
front, from Plattenwald. Dorsal, lateral, and anterior view. On dorsal valve traces of the
vascular system can be recognized. Inventory number P. 17126. B: Relatively broad spec-
imen with much inflated dorsal valve, from Sattelberg. Dorsal and lateral view. Inventory
number P. 17127. C: Average specimen from Plattenwald. Dorsal and lateral view. In-
ventory number P. 17128.

Oberholzer (1933), Fichter (1934), and other authors. Howev-
er, paleontological confirmation remains to be done for these
localities. In cases of undated stratigraphy the risk of confu-
sion with Moutonithyris moutoniana (d’Orbigny) which does
not reach the Albian stage, is possible. Normally, M. moutoni-
ana displays a more circular outline and is less biplicate, but in
unusual large individuals which show a tendency to become
elongate and to develop a distinct biplication, both species
look much the same. M. moutoniana colonized the marginal
areas of the Tethys during the whole Early Cretaceous. It is a
rather common element in the Aptian of the Helvetic, and it
seems likely that M. dutempleana became its successor by re-
placement (Middlemiss 1973, 1979).

Fig. 8. Moutonithyris dutempleana (d’Orbigny).
Specimens from Plattenwald. Left: Morph A.
Almost complete brachidium with parts of the
transverse band. exposed from dorsal side by acid
treatment. Convex crura with distinct inner edges,
a character of Moutonithyris. 4 x natural size.
Right: Morph B. Ventral view of deep and long
dental sockets enclosing a porous cardinal
process. The distal parts of the crura and the
transverse band are not preserved. 6 x natural
size.
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Fig. 9. Population of Moutonithyris dutempleana (d’Orbigny) from Plattenwald. Shell length and thickness of 21 specimens of morph A (thickness:length ratio =

0.49-0.62) and 16 specimens of morph B (thickness:length ratio = 0.60-0.79).

External and internal morphology leave no doubt that the
populations of the Plattenwald Bed can be assigned to M.
dutempleana . The multitude of specimens shows a shell length
of 15-22 mm. Larger individuals were found at Orsanka. In all
sampled localities M. dutempleana occurs in two different
forms, named morph A und morph B. Their internal structures
are identical and their distribution is approximately 50:50. We
think that both forms should be considered morphotypes of
one species, since practically no transient forms can be ob-
served and so a clear-cut (sexual?) dimorphism results. The
different shell shapes of morph A and B can be discriminated
by biometrical means. Specimens of morph B display a thick-
ness:length ratio which is always greater than 0.6 whereas
those of morph A are below this (Fig. 9). Otherwise the
width:length ratio shows about a similar distribution for both
morphs, and it is not possible to tell them apart (Fig. 10).

A brachiopod, very closely related to M. dutempleana, was named by J. de
C. Sowerby (1825) Terebratula obtusa, associated with dutempleana in the Al-
bian Greensand of the Cambridge area. This companionship was registrated at
many other places where M. dutempleana occurs. Davidson (1852-54) namely
distinguished both dutempleana and obtusa, but united them in his synonymy

of Terebratula biplicata (now Moutonithyris dutempleana). The internal struc-
tures of both .species™ are identical. Gaspard (1988, 1997) treated both nomi-
nal taxa as different species and maintained that Terebratula (Moutonithyris)
obtusa is confined to the Cambridge Greensand. We do not opt for either in-
terpretation. However, in an informal manner morph A might be called the
wobtusa type™ and morph B the .dutempleana type*, because these affinities
are quite obvious.

Superfamily Terebratelloidea King 1850

Family Dallinidae Beecher 1893
Subfamily =~ Gemmarculinae Elliott 1947
Genus Gemmarcula Elliott 1947 [type species:

Terebratula truncata J. de C. Sowerby 1826]

Gemmarcula ? plattenwaldensis sp. nov.
(Fig. 11, 12)

Terebratula cf. moreana sensu Seitz: in schedulis.

Derivation of name: plattenwaldensis — according to the
stratotype locality of the ,,Plattenwald-Schicht*.
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Fig. 10. Same population of Moutonithvris dutempleana (d’Orbigny) as in fig. 9. Shell length and width of 21 specimens of morph A (width:length ratio =

0.64-0.89) and 16 specimens of morph B (width:length ratio = 0.69- 0.97).

Holotype in Fig. 1A, from the Plattenwald Bed (Albian).
Specimen number: P. 10318. Type locality: Plattenwald near
Klaus (Vorarlberg, Austria). Paratype in Fig. 11B, same locali-
ty. Specimen number: P. 11923.

Description

External characters

Dimensions (mm) * Length Width Thickness  W:L L
(L) (W) (T)
9.9-133 9.5-12.7 8.0-10.0 0.94-1.01 0.62-0.84

*Number of specimens: 9 (Plattenwald: 6: Sattelberg: 1: Gopfberg: 2)

Shell biconvex, stout, rounded-pentagonal to subcircular in
outline, oval to subcircular in profile, length and width equal,
greatest width and greatest thickness in the middle of the shell.
Dorsal valve with three broad rounded folds and deeply fur-
rowed spaces in between, often with distinct muscle scars.
Ventral valve with two corresponding strong folds on each side
of a deeply incised sinus. Occasionally with a thickened area
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near the lateral margins. Test (when preserved) covered with
about 24 radiating, intercalate costellae. Anterior commissure
antiplicate. Beak stout, suberect. truncated by a large foramen.
Beak-ridges rounded, hinge-line narrow. interarea triangular.
Apical angle 80-90°.

Internal characters (Fig. 12)

A short sequence of sections revealed a broad transverse band
(Fig. 12, section 5.2 mm). Some further details of the internal
structures were detected on weathered internal moulds: a long
dorsal septum, extending to at least 75% of total shell length,
and muscle scars (diductors) on the posterior half of the valve
(compare Fig. 1A, dorsal valve).

Discussion

Only two specimens were available for sectioning. The study of
the internal morphology is therefore incomplete, but further
details were detected on the surface of the internal moulds: a
long loop and a high and long dorsal septum, extending to
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about 75% of total shell length. There is scarcely any doubt
that these brachiopods are terebratellids, but a satisfactory
identification on the grounds of relevant known species was
not possible. The species of the Plattenwald Bed under study
was named plattenwaldensis sp. nov.

O. Seitz compared these terebratellids with Terebratula cf.
moreana (collection labels) without giving an authorship for
this taxon. Terebratula moreana d*Orbigny (1851, pl. 506, fig.
13-16) shows affinities to 7. reticulata Schlotheim and 7.
puscheana Roemer both of which Owen (1977) synonymized
with his Oblongarcula alemannica, a Hauterivian species of the
Hilsconglomerat in northern Germany and in France (Dépt.
Haute-Marne). A common character of these forms are three
broad folds on the dorsal valve which are seen also on the Plat-
tenwald specimens, but their general shell morphology is dis-
tinctly different.

A Cenomanian species of northern Germany, Megerleia
(?) hercynica Schloenbach 1867, assigned to Gemmarcula El-
liott 1947 by Owen (loc. cit.), and the supposedly synonymous
Terebratella kurskensis Hofmann 1869 differ from platten-
waldensis in having seven or rarely five dorsal folds and a
much shorter septum. Arenaciarcula acuticosta Owen 1977 of
the Lower Albian of England (Bedfordshire), originally de-
scribed by Lamplugh & Walker (1903) as Schloenbach’s
species mentioned above, and ,,Eudesia™ tekedgikensis Smirno-
va 1972 from the Upper Albian of Turkmenistan differ from
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Fig. 11. Gemmarcula? plattenwaldensis sp. nov. 2 x natural size.
A: Holotype from Plattenwald. Dorsal, ventral, lateral, and ante-
rior view. Anterior view with dorsal valve up. On the dorsal valve
the muscle scars are visible. Inventory number P. 10318. B: Speci-
men from Plattenwald. Dorsal valve with preserved fragments of
ribbed test. Inventory number P. 11923. C: Specimen from Gopf-
berg. Posterior view. Inventory number P. 11451. D: Specimen
from Gopfberg. Posterior view, showing long septum and dental
lamellae. Inventory number P. 11450.

Fig. 12. Gemmarcula? plattenwaldensis sp. nov. Trans-
verse serial sections of a specimen (length = 10.5 mm,
width = 10.1 mm, thickness = 9.0 mm) from Platten-
wald. Numbers give distance in mm from the posterior
end. 3 x nat. size.

the Plattenwald individuals by their pattern of costae and the
fan-shaped outline.

A strong evidence to assign the species plattenwaldensis ei-
ther to the genus Gemmarcula Elliott 1947 or Arenaciarcula
Elliott 1959 is lacking. The broad transverse band may be in-
dicative for both genera. Therefore an open nomenclature is
used.

Other brachiopods (Fig. 13)

The Plattenwald Bed furnished some further brachiopods in
very small number. A reliable description is not possible, but
they are mentioned and figured in order to complete the fau-
nal spectrum of the brachiopod assemblage. The one, a thick
globular brachiopod with a massive, much incurved umbo and
a well visible mark of the dorsal septum on the surface of the
mould has some affinity to representatives of Kingena (Fig.
13A). Other forms like the preceding one are less thick and
fan-shaped, with a maximum width shifted to the anterior line
(Fig. 13B).

5. Conclusions

The brachiopods of the Plattenwald Bed are a minor and ac-
cessory element in a fauna which is clearly dominated by am-
monites. These indicate a time span which reaches from the
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Fig. 13. Unidentified brachiopods from Plattenwald. 2 x natural size. A: Dor-
sal valve with very long septum. Inventory number P. 5885. B: Dorsal and lat-
eral view of a more globular specimen. Collection H. S.

uppermost Aptian to the top of the Albian (F6llmi 1989b).
This is in agreement with the age of the brachiopods, as far as
their life span is known. Burrirhynchia tripartita is known hith-
erto only from the tardefurcata-zone and thus represents the
Lower Albian. Moutonithyris dutempleana and Orbirhynchia
parkinsoni are characteristic for the Upper Albian and basal
Cenomanian. The Early and terminal Albian are well docu-
mentated by the brachiopods.

When we look at the brachiopod assemblage in the
Tethyan (Alpine) and Subtethyan (Jura) domains, a paral-
lelism in the evolution of Early Cretaceous stages is obvious
(Gaspard 1999). One of the reasons is the development of sim-
ilar facies in the ,Schrattenkalk™ and in the Urgonian, culmi-
nating and widespread in the Barremian and Aptian. In the
Albian the brachiopod communities change. They developed
in highly condensed, geographically limited, spot-like areas
and with a very slow sedimentation rate. As a whole, the Plat-
tenwald brachiopods can be characterized as the remains of a
small, adaptive group of generalists with affinities to a fauna of
the boreal type.

In the Plattenwald Bed a normal oxygen supply with a ten-
dency to eutrophism is assumed (Follmi, personal communica-
tion).The brachiopods are generally of small size, but in one
locality (Orsanka) larger individuals of Moutonithyris dutem-
pleana coexist with small ones. In view of the long time during
which the Plattenwald Bed accumulated, one can argue that
brachiopods of different size did not live simultaneously, but
reflect periods of more or less favorable conditions of life.

Gemmarcula ? plattenwaldensis sp. nov. shows a remark-
able morphological steadiness with regard to size, shell orna-
ment and shape. This low variability may reflect a life in pro-
tected niches. The species is rare yet, perhaps an indication
that favorable conditions did probably not last for long.

Acknowledgements

Museums work would be impossible without donations from private collec-
tors. Some of the brachiopods studied were donated to the museum by Joe
Vincenz (Ludesch) and the late R. Gabriel (Weiler). Prof. Dr. K. Follmi
(Neuchatel, Switzerland), Dr. Daniele Gaspard (Paris) and Dr. Michael Sandy
(Dayton OH, U.S.) were so kind to read thoroughly the manuscript. They gave
valuable and substantial suggestions for improvement.

426 H. Sulser & J. G. Fricbe

REFERENCES

ALMERAS, Y. 1965: Bibliographie des brachiopodes du Crétacé Inféricur
(France et pays limitrophes). Etat de nos connaissances actuelles sur la
répartition stratigraphique. Mém. Bur. Rech. Géol. Min. No. 34, 373-391.

BACHMANN, 1. 1864: Ueber die cretacischen Brachiopoden des Pilatus, Vitz-
nauerstocks und der Hochflue. Mitt. naturf. Ges. Bern 190-193.

Buckman, S.S. 1918: The Brachiopoda of the Namyau beds, northern Shan
States, Burma. Mem. geol. Surv. India, Palacont. indica [n.s.] 3/2, 1-299,
pls. 1-21 (1917).

BURrRI, F. 1953: Beitrige zur Systematik der Brachiopoden aus der untersten
Kreide im westschweizerischen Juragebirge. Eclogae geol. Helv. 46/2.
269-285. 1 pl.

-~ 1956: Die Rhynchonelliden der Unteren Kreide (Valanginien-Barrémien)
im westschweizerischen Juragebirge. Eclogae geol. Helv. 49/2, 599-701,
1S pls.

CALZADA, B.S. 1976: Braquiopodos infracretacios del Levante espanol. Trab.
Mus. geol. Semin. Barcelona 14 (nr. 149), 1-86. pls. 1-14.

CoOPER, G.A. 1983: The Terebratulacea (Brachiopoda). Triassic to Recent: A
study of the Brachidia (Loops). Smithson. Contrib. Paleobiology nr. 50,
445 p., 77 pls.

DAVIDSON, TH. 1852-1854: A Monograph of the British Fossil Brachiopoda.
II. The Cretaceous Brachiopoda. Mon. Palaeont. Soc. London 1/2, 1-117.
pls. 1-12.

DELAMETTE, M. CHAROLLAIS, J.. DECROUEZ, D. & CARON, M. 1997: Les gres
verts helvétiques (Aptien moyen-Albien supérieur) de Haute-Savoie,
Valais et Vaud (Alpes occidentales franco-suisses). Publ. Dép. géol.
paléont. Univ. Geneve 23, 400 pp.. 40 pls.

Dient L., MippLEMISS F.A. & OweN EF. 1974: The Lower Cretaceous Bra-
chiopods of east-central Sardinia. Boll. Soc. Palentologica Italiana 12/2.
166-216, pls. 32-38, text-figs. 1-18 (1973).

Ecviort, G.F. 1947: The development of a British Aptian brachiopod. Geolo-
gist's Assoc. Proc. 58, 144-159.

- 1959: Six new genera of Mesozoic Brachiopoda. Geol. Mag. 96, 146-148.

FicHTER, H.J. 1934: Geologie der Bauen-Brisen-Kette am Vierwaldstittersee
und die zyklische Gliederung der Kreide und des Malms der helvetischen
Decken. Beitr. geol. Karte Schweiz [N.F.] 69, 128 pp., 3 pls.

Forumi, K.B. (1989a): Evolution of the Mid Cretaceous triad: platform car-
bonates, phosphatic sediments, and pelagic carbonates along the northern
Tethys margin. Lecture Notes in Earth Sciences 23, 153 pp.

- (1989b): Beschreibung neugefundener Ammonoidea aus der Vorarlberg-
er Garschella-Formation (Aptian-Albian). Jahrb. Geol. B.-A. 132/1,
105-189. Wien.

Forimi, K.B. & OUWEHAND, P.J. (1987): Garschella — Formation und Gotzis
Schichten (Aptian-Coniacian): Neue stratigraphische Daten aus dem Hel-
vetikum der Ostschweiz und des Vorarlbergs. Eclogae geol. Helv. 80/1.
141-191.

Forumi, K.B., WEISSERT, H., BispING, M. & Funk, H. 1994: Phosphogenesis,
carbon-isoptope stratigraphy, and carbonate-platform evolution along the
Lower Cretaceous northern Tethyan margin. Geol. Soc. America Bull.
106, 729-746.

GAsPARD, D. 1988: Sellithyridinae. Terebratulidae du crétacé d*Europe occi-
dentale. Dynamique des populations, systématique et évolution. Cahiers
de paléontologie 242 p., 28 pls.

- 1989: Explosion de brachiopodes au crétacé inférieur dans la mer épicon-
tinentale jurassienne. Rev. Paléobiol. vo. spéc.: 81-102.

-~ 1997: Distribution and recognition of phases in Aptian-Turonian (Creta-
ceous) brachiopod development in NW Europe. Geologica carpathica
48/3, 145-161. Bratislava.

— 1999: Distribution of Lower Cretaceous brachiopods in Europe (Berri-
asian to Aptian). Bull. Soc. géol. France 170/3. 311-326.

GEBHARD, G. 1985: Kondensiertes Apt und Alb im Helvetikum (Allgdu und
Vorarlberg) — Biostratigraphie und Fauneninhalt. In: H.A. Kollmann
(Ed.): Beitrédge zur Stratigraphie und Paldogeographie der mittleren Krei-
de Zentral-Europas. Osterr. Akad. Wiss. Schriftenreihe Erdwiss. Komm.
7,271-279.



HEM ARN. & SEITZ O. 1934: Die mittlere Kreide in den helvetischen Alpen
von Rheintal und Vorarlberg und das Problem der Kondensation.
Denkschr. Schweiz. Naturf. Ges. 69/2,185-310, 3 pls.

HormanN, E. 1869: Materials for the Geology of Russia 1, 1-99, pls. 1-19. St.
Peterbourg.

JacoB, CH. & FaLLor, P. 1913: Etude sur les Rhynchonelles portlandiennes,
néocmiennes et mésocrétacées du Sud-Est de la France. Abh. Schweiz.
Palidont. Ges. 39/2. 82 pp.. 11 pls.

Jacos, C. & ToBLER. A. 1906: Etude stratigraphique et paléontologique du
Gault de la Vallée de la Engelberger Aa (Alpes calcaires suisses, environs
du Lac des quatre cantons). Abh. Schweiz. Palidont. Ges. 33/5, 26 pp., 2 pls.

KAurMANN, F.J. 1877: Kalkstein- und Schiefergebiete der Kantone Schwyz
und Zug und des Biirgenstocks bei Stans. Beitr. geol. Karte Schweiz 14/2,
180 pp.. 5 pls.

LAMPLUGH, G.W. & WALKER, J.F. 1903: On a fossiliferous band at the top of
the Lower Greensand near Leighton Buzzard (Bedfordshire). Q. J. geol.
Soc. London 59, 234-265. pls. 16-18.

Loriot, P. bE 1864: Description de quelques brachiopodes crétacés. Mém.
Soc. phys. Hist. nat. Geneve 17/2, 437447, 1 pl.

- 1868: Monographie des couches de I'étage Valangin des carrieres d*Arzier
(Vaud). Matér. Paléont. Suisse 4/2, 110 pp.. 9 pls.

LOBACHEVA, S.V.1986: Early Cretaceous brachiopods of the South USSR and
some new data on Capillithyrinae. In: P.R. Racheboef & Ch. Emig: Les
brachiopodes fossiles and actuels. 129-134. 1¢* Congres Internat. Bra-
chiopodes, Brest, France. 1985. Collection ,Biostratigraphie du Paléo-
zoique™. Univ. Bretagne Occidentale.

MipbpLEmiss, F.A. 1973: The geographical distribution of Lower Cretaceous
Terebratulacea in western Europe. In: R. Casey & P.F. Rawson (ed.): The
boreal Lower Cretaceous. Geol. J. spec. Issue 5. 111-120.

- 1976: Lower Cretaceous Terebratulidina of northern England and Ger-
many and their geological background. Geol. Jb. A30, 21-104, 11 pls.. 30
text-figs.

- 1979: Boreal and Tethyan brachiopods in the European Early and Middle
Cretaceous. In: J. Wiedmann (Ed.): Aspekte der Kreide Europas. Inter-
nat. Union geol. Sci. [A] 6, 351-361. Stuttgart.

- 1981: Lower Cretaceous Terebratulidae of the Jura region. 1. Revision of
some species described by Pictet and De Loriol (1872). Eclogae geol.
Helv. 74/3,701-733.

- 1983: Lower Cretaceous Terebratulidae of the Jura region. 2. The Aptian
fauna of La Presta and Noirvaux Dessus and the Upper Albian fauna of
La Vraconne. Eclogae geol. Helv. 76/3, 669-687.

- 1984: Lower Cretaceous Terebratulidae of the Jura region. 3. Terebratula
salevensis De Loriol and the genera Praelongithyris and Tropeothyris.
Eclogae geol. Helv. 77/3. 583-617.

- 1989: The distribution of Terebratulidae in the Hauterivian of the Jura
region. Mém. Soc. neuchatel. Sci. nat. 1, 183-186.

MippLEMIss, F.A. & OWEN, E.F. 1980: Condensed Cretaceous limestone in a
section near Xiquena, Betic of Malaga. SE Spain. II. Albian (-Cenoman-
ian) brachiopods. Proc. koninck. nederl. Akad. wetensch. [B] 83/2,
201-208.

MoEscH, C. 1878: Zur Paliontologie des Sentisgebirges. Uber neue und
weniger bekannte Petrefakten aus der Kreide des Sentisgebirges. In: A.
Escher v.d. Linth: Geologische Beschreibung der Sentis-Gruppe. Beitr.
geol. Karte Schweiz 13, 16 pp., 3 pls.

- 1881: Geologische Beschreibung der Kalkstein- und Schiefergebilde der
Kantone Appenzell, St. Gallen und Schwyz. Beitr. geol. Karte Schweiz
14/3. 336 pp.. 4 pls.

- 1894: Geologische Beschreibung des Centralgebietes der Schweiz. III.
Abteilung: Geologische Beschreibung der Kalk- und Schiefergebirge
zwischen dem Reuss- und Kienthal. Beitr. geol. Karte Schweiz 24, 307 pp.,
35 pls.

OBERHOLZER, J. 1933: Geologie der Glarneralpen. Beitr. geol. Karte Schweiz
[N.F.] 28, 626 pp.. 29 pls.

OOsSTER, W.A. 1863: Pétrifications remarquables des Alpes Suisses. Synopsis
des brachiopodes fossiles des Alpes Suisses: 71 pp.. 20 pls. Genf & Basel.

ORBIGNY, A. d’ 1847-1851: Paléontologie frangaise. Description des Mol-
lusques et rayonnés fossiles. Terrains crétacés. 4. Brachiopodes. 390 pp.
(1847). pls. 490-599 (1851). Paris.

OWwEeN E.F. 1960: A note on ..Rhynchonella” sulcata (Parkinson) from the Lower
Cretaceous of Great Britain. Ann. & Mag. Nat. Hist. [13] 2, 248-256.

- 1962: The brachiopod genus Cyclothyris. Bull. Brit. Mus. (nat. Hist.) Geol.
11/2,49-72, 3 pls.

- 1977: Evolutionary trends in some Mesozoic Terebratellacea. Bull. Brit.
Mus. (Nat. Hist.) Geol. 28, 205-253, 3 pls.

- 1988: Cenomanian brachiopods from the Lower Chalk of Britain and
northern Europe. Bull. Brit. Mus. nat. Hist. (Geol.) 44/2, 65-175.

OWEN, E.F., RAwsON, P.F. & WHITHAM, F. 1968: The Carstone (Lower Creta-
ceous) of Melton, East Yorkshire, and its brachiopod fauna. Proc. York-
shire geol. Soc. 36/4, 513-524, pls. 22-23.

PARKINSON J. 1811: Observations of some of the strata in the neighbourhood
of London and on the fossil remains contained in them. Trans. Geol. Soc.
London 1. 324-354, 26 pls.

PETTITT, N.E. 1954: A monograph on the Rhynchonellidae of the British
Chalk. Palaeontogr. Soc. London. 1-26, pls. 1-2 (1950), 27-52, pl. 3
(1954).

PicTET, F.J. 1872: In Pictet, F.J. & Campiche, G.: Description des fossiles du
terrain crétacé des environs de Sainte-Croix. 5. partie: Brachiopodes (ter-
miné par P. De Loriol). Matér. Paléont. Suisse. 158 pp.. 14 pls.

PoriEL-BARCZYK E. 1977: A further study of Albian-Cenomanian brachiopods
from the environs of Annopol on the Vistula with some remarks on relat-
ed species from the Cracow region, Poland. Prace Muz. Ziemi 26, 25-54,
pls. 1-7.

RENEVIER, E. 1854: Seconde note sur la géologie des Alpes vaudoises. Bull.
Soc. vaud. Sci. nat. 4, 204-218.

ScHAAD, H. 1925: Geologische Untersuchungen in der siidlichen Vorarlberger
Kreide-Flysch-Zone zwischen Feldkirch und Hochfreschen. Diss. Univ.
Ziirich.

SCHLOENBACH, U. 1867: Uber die Brachiopoden der norddeutschen Cenoman-
Bildungen. Geogn.-paldont. Beitrige (E.W. Benecke) 1/3, 399-506, 3 pls.

SMIRNOVA, T.N. 1972: Early Cretaceous brachiopods of the Crimea and the
northern Caucasus. Akad. Nauk SSSR. 139 pp.. 13 pls. (in russian).
Moscow.

SOWERBY, J. 1812: The Mineral Conchology of Great Britain; or coloured
figures ... B. Meredith (London). Vol. 1,234 p., 102 pls.

StoLiczkA, F. 1872: The Cretaceous fauna of southern India. IV. The Bra-
chiopoda. Mem. geol. Surv. India, Palaeont. indica 4/1, 1-32, pls. 1-7.
SULSER, H. 1999: Die fossilen Brachiopoden der Schweiz und der angrenzen-
den Gebiete. Juragebirge und Alpen: 315 pp. Paleont. Inst. Mus. Univ.

Ziirich.

WiLLiaMs, A.. CARLSON, S. J., BRUNTON, C.H.C., HOLMER, LE. & Porov, L.E.
1996: A supra-ordinal classification of the Brachiopoda. Phil. Transact.
Roy. Soc. London (series B) 351, 1171-1193, 6 fig.

Manuscript received April 22, 2002
Revision accepted August 22, 2002

Brachiopods from the Plattenwald Bed. Vorarlberg (Austria) 427






	Brachiopods from the Plattenwald Bed (Albian, Cretaceous) of the Helvetic Alps of Vorarlberg (Austria)

