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Abstract

The rhynchonellid brachiopod genus Cretirhynchia PETTITT, 1950 was
in need of revision. Representatives of this genus together with the
original material studied by PETTITT in 1950 and 1954 were reviewed.
Transverse serial sections were made and the internal structures
observed in this study allow us to remove some species from the genus
Cretirhynchia and to split the genus into four subgenera. A new species
and a new subspecies of Cretirhynchia are described here. In addition
a new genus, related to the genus Cyclothyris M'Coy, 1844 has been
erected.

Key-words: Brachiopods, Cretirhynchia, Revision, Cretaceous,
Europe.

Résumé

Une révision du genre Cretirhvnchia PETTITT, 1950 était souhaitée,
depuis fort longtemps, par de nombreux auteurs. La plupart des espéces
incluses dans ce genre et surtout le matériel original étudié par PETTITT
en 1950 et 1954, ont fait I'objet de nouveaux examens. Des sections
transversales sériées ont été réalisées et les structures internes obser-
vées ont permis d’extraire certaines especes du genre Cretirhvnchia et
d’ériger au sein de ce genre quatre nouveaux sous-genres. Une nouvel-
le espece et une nouvelle sous-espéce de Cretirhvnchia sont décrites.
De plus, un nouveau genre, montrant des affinités avec le genre
Cyclothyris M'Coy, 1844 est érigé.

Mots-clefs: Brachiopodes, Cretirhynchia, Révision, Cretacé, Europe.

Introduction

A persistent problem for establishing distinct species
among Upper Chalk rhynchonellid brachiopods has been
observed, since the publication, in 1816, of the second
volume of “*The Mineral Conchology of Great Britain™’
by J. SOwerBY. Abundant comments and erroneous
applications, concerning Terebratula plicatilis J. SOWER-
BY, 1816 and Terebratula octoplicata J. SOWERBY, 1816
have been published for more than a century.

DaviDsON tried to distinguish valid species among the
numerous specimens collected from Great Britain. In his
monograph of the British Fossil Brachiopoda (1855, Part
I1, The Cretaceous Brachiopoda) several species from the
Upper Chalk were discussed and illustrated. The material

collected from Britain has been compared with other
European rhynchonellid brachiopods. Observations made
by other palacontologists as, for instance, the remarks of
WooDWARD (1833), were reported in this work which
remains a masterpiece on the subject.

However, as these studies were based only on the
external characters of the shell, problems subsided for
erecting valid species. DAVIDSON (1855, p. 75) clearly
described this problem in one sentence: ‘‘...it is often
almost impossible to draw up a diagnosis embodying the
character of every variety.”” Great confusion in this sub-
ject was thus maintained for several decades.

In 1950, PETTITT, using transverse serial sections,
erected the genus Cretirhynchia and established the dis-
tinction between this genus and the genus Cyclothyris
M’Coy, 1844. He also erected, in 1954, the genus
Orbirhynchia represented by numerous species collected
from the European Upper Cretaceous chalk.

Species included by PETTITT in the genus Cretir-
hynchia were presented in three series. The first (Cre-
tirhynchia plicatilis series) deals with ribbed species,
showing a reduced number of costae near the commis-
sure. The second (Cretirhynchia exsculpta series)
includes ribbed species, exhibiting incipient splitting of
the costae near the commissure. The third series
(Cretirhynchia limbata series) is not accurately defined
but includes all species with a “‘smooth shell’’.

The series of PETTITT are mainly based on external
characters and no taxonomic relationships have been
drawn by this author. These series do not represent taxo-
nomic units. However, PETTITT carefully described a lot
of different species, collected from Great Britain and the
stratigraphy of these species was indicated (PETTITT,
1950, tables 1-3, pp. 3-5). The work of PETTITT was a
major step in improving the knowledge of Upper
Cretaceous rhynchonellid brachiopods. However, this
work was not immediately acknowledged by palaeontol-
ogists in Western Europe. The new species erected by
PeTTITT were sharply criticized. For instance, STEINICH
(1965, p. 23) thought that the variability inside a species
was often larger than the variation of the characters cho-
sen by PETTITT for separating his species. The need of
revision and of subdivision of the genus Cretirhynchia
was already expressed by AGER (1965) and AGER et al.
(1972). PopIEL-Barczyk (1988, p. 5) and JOHANSEN &
SURLYK (1990, p. 838) also suggested the necessity of a
revision of the genus Cretirhynchia and its possible sub-
division. The doubt, concerning the species of PETTITT,
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Revision of the genus Cretirhvnchia 55

partly results from the lack of knowledge of the whole
morphological variation inside the representatives of the
genus Cretirhvnchia and of their precise and complete
geographical and stratigraphical distributions. Moreover,
it is rather difficult to recognize the different species.
without a direct and concrete comparison with the origi-
nal type specimens. This introduced erroneous identifica-
tions of species into the literature (see the taxonomic part
of this paper).

Relationships between the genus Cretirhynchia and
other rhynchonellid genera have been studied by OweN
(1962). He stressed that the genus Cretirhvnchia proba-
bly arose from the Aptian genus Burrirhivachia (OWEN,
1962, p. 58) and not from the genus Cvclothvris M'Coy,
1844. Burrirhynchia and Cretirhynchia representatives
have much in common. Both do not have a pedicle collar
and they possess narrow, thickened hinge-plates. The
median septum present in the dorsal valve persists for
well over one half the length of the shell. The raduliform
crura are given off dorsally from subquadrate crural bases
(OWEN, 1962, p. 61).

The present paper is a first step in the revision of the
genus Cretirivnchia. The species erected by PETTITT
(1950) are reviewed and serial sections of the original
material have been completed. The validity of PETTITT’s
species diagnoses and series is discussed. Tentatively, a
new light is thrown on the affinities existing between
Upper Chalk rhynchonellid brachiopods. Several species
have been removed from the genus Cretirhynchia and
lastly, the genus Cretirhyvnchia has been split into four
subgenera. Their diagnoses arc sustained by both external
and internal morphological characters.

Material and methods

The material used by PETTITT in 1950 constitutes the
largest part of the rhynchonellid brachiopods studied in
this paper. Only two species could not be investigated
due to the lack of material: Cretirhynchia lenticularis
PeTTITT, 1950 and C. magna PETTITT, 1950. The collec-
tions, preserved in the Natural History Museum in
London (NHM) , and some type specimens of PETTITT,
preserved in the British Geological Survey, are taken into
account. Large numbers of Cretirhvnchia specimens, pre-

<_

Fig. | — Relationships between Upper Chalk rhynchonel-

lid brachiopods. One group of genera. arising
from the genus Cvclothyris M'Coy, 1844, has the
Lamellaerhynchia/Lepidorhynchia stock as poten-
tial ancestor. while the second group of genera,
which includes Cretirhivachia PETTITT, 1950, has the
genus Burrirhynchia, OWEN, 1962 as potential
ancestor. The species of rhynchonellid brachiopods
have been placed in a genus or subgenus following
the results of this paper. They are placed on the figu-
re in function of their known stratigraphical posi-
tion.
Mtl.: Mantelliceras, A.: Acanthoceras, C.. Caly-
coceras, S.. Sciponoceras, 1.: Inoceramus, T.:
Terebratulina, H.: Holaster, U.: Uintacrinus. M.
Muarsupites, O.. Offaster, G.: Gonioteuthis, Blt.:
Belemnitella, Blm.: Belemnella.

served in the Institut roya! des Sciences naturelles de
Belgique in Brussels (IRScNB) are included in this study.
Specimens from Poland are also considered here, and
their specific attribution is discussed. They have been
studied previously by PoPIEL-BARCZYK in 1988. This
Polish material is preserved in the Museum of the Earth
in Warsaw (Muzeum Ziemi PAN). Rhynchonellid bra-
chiopods, collected by voON HANSTEIN (1879) from Ciply
(Hainaut, Belgium) and preserved in the Geological and
Palaeontogical Institute of the University of Bonn are
reviewed. Upper Cretaceous specimens more recently
collected in Belgium (Mons basin and Maastricht area),
France (Seine-maritime), Germany (Ahlten near
Hanover), and Danmark (Mens Klint and Stevns Klint)
are added to our study.

Transverse serial sections were made by the method
described by AGER (1965, pp. 212-218) and peels were
taken on cellulose acetate following the method of
STERNBERG & BELDING (1942). In some cases, the matrix
of the specimens sectioned consisted of very soft
white chalk. With such a material, the use of acetic acid
is not possible and peels of the serial sections cannot be
made. In this case, macrophotographs of the sections
were taken and enlargments used to draw the serial sec-
tions for these specimens. Peels or photographs of the
serial sections made from British specimens are pre-
served in the NHM, whereas those made on specimens
from the other European countries are kept in the
IRScNB.

A sharper concept of the genus Cretirhynchia PETTITT,
1950

Terebratula plicatilis J. SOWERBY, 1816 is the type
species of the genus Cretitrivachia. PETTITT (1950, text-
fig. 4, p. 11) published transverse serial sections of a
specimen of Cretirhvnchia plicatilis collected from the
Coranguinum Zone of Northfleet (Kent, England). All
the important elements of the generic diagnosis are visi-
ble on this figure which can be consulted.

No pedicle collar is observed. The dental plates are
ventrally convergent. The hinge plates are short and
subtriangular. The septum in the dorsal valve is well
developed and persistent. Crural bases are subquadrate
and raduliform crura remain close together. All these
characters, considered as a whole, are the most essential
for assigning a rhynchonellid brachiopod to the genus
Cretirhvnchia. They also allowed OWEN (1962, p. 59)
to propose the Aptian genus Burririivnchia OWEN, 1962
as potential ancestor to the genus Cretirhvnchia.
Although dental plates are less convergent, and the dorsal
septum is less developed in Burrirhivnchia than in
Cretirhvnchia, there is a structural similarity between
these two types of rhynchonellid brachiopods. Hinge
plates are very similar and crural bases, given off dorsal-
ly, are subquadrate in both genera. Another important
feature clearly visible in Burrirhvnchia, is the fact that
raduliform crura remain close together. The slight con-
cavity of the crura is similar in Burrirhvnchia and
Cretirynchia : they are inwardly concave. They are never
dorsally concave as in the representatives of the genus
Cyclothyris M’Coy, 1844. This proposition, considering
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between these two species and gave a very accurate
description for “*C.”” subplicata. Our serial sections (Fig.
7) of *‘C.”’ subplicata confirm the opinions of MANTELL
(1822) and PETTITT (1950). This rhynchonellid brachio-
pod must be considered as a valid species, absolutely dis-
tinct from C. limbata. The internal aspect of ““C.”" sub-
plicata is different from the typical structure of the genus
Cretirhvnchia. The dental plates are not convergent ven-
trally but parallel to subparallel. The hinge plates are rel-
atively wide and forked. Although the crural bases are
subquadrate, the crura are strongly concave and they do
not remain very close together. These serial sections of
“C.”” subplicata are closer to the Cyclothyris structures
than to the Burrirhvnchia structures. “‘C.”” subplicata is
thus removed from the genus Cretirhynchia and tenta-
tively placed near the genus Cvclothyris (Fig. 1). But, as
no other ‘‘smooth’ species, exhibiting cyclothyridid
internal structures are known, “‘C.”’ subplicata remains
of uncertain generic affinity.

About the “Passage forms’’ described by PETTITT
(1950)

In his monograph, PETTITT often described ‘passage
forms’’ between two species of Cretirhynchia. He recog-
nized such *‘passage forms’’ between ‘‘Cretrihynchia’
cuneiformis and C. octoplicata (J. SOWERBY, 1816), and
between C. plicatilis (J. SOWERBY, 1816) and C. lenticu-
laris PETTITT, 1950 (p. 7,9, 12). Other **passage forms”’
between C. intermedia PETTITT, 1950 and C. norvicensis
PETTITT, 1950 are pointed out (PETTITT, 1950, p. 15, 17).
Concerning the species included in his second series,
‘‘passage forms’’ between Cretirhvnchia Woodwardi
(DaviDson, 1855) and C. exsculpta PETTITT, 1950 are
described. For species included in the third series, no
‘‘passage forms’’ were observed.

In the light of present knowledge, these passage forms
of PETTITT are not acceptable. The internal structures
observed by serial sections demonstrate that passage
forms between ‘‘Cretirhynchia’ cuneiformis (PETTITT,
1950), a species related to the genus Cyclothyris M’Coy,
1844, and Cretirhynchia plicatilis (J. SOWERBY, 1816)
cannot be taken into account. For the same reasons, pas-
sage forms between “C.”’ cuneiformis and Cretirhynchia
octoplicata are not possible. A similar remark can be
stressed for passage forms between ‘‘Cretirhynchia™
woodwardi (DAVIDSON, 1855) and Cretirhvnchia exs-
culpta PETTITT, 1950 which are now rhynchonellid
species placed in two different genera (see taxonomic
part of this paper).

These ‘‘passage forms’® were only described on the
basis of their external characters and they represent only
intraspecific or taphonomical variations. These morpho-
logical variations or taphonomical distinctive aspects
can sometimes be important. Some individuals are so dif-
ferent from the type specimen, that they could easily be
considered as candidates to a new specific designation.
In this case, the serial sections which are much less vari-
able than the external characters, make it possible to
assign this ‘‘intermediate form’’ to an already described
species. An example is given, with the specimens of
“Cretirhvnchia’® cuneiformis collected from Bardouville
(Rouen, France) which have been sectioned for the pres-
ent paper.

On the other hand, it has never been demonstrated that
the evolutionary process in the Upper Chalk rhynchonel-
lid brachiopods is a progressive and continuous process.
Further studies are needed to more accurately establish
this evolutionary process.

Taxonomic descriptions

Phylum Brachiopoda DUMERIL, 1806
Subphylum Rhynchonelliformea WiLLIAMS ef al., 1996
Class Rhynchonellata WiLLIAMS et al., 1996
Order Rhynchonellida Kunn, 1949
Superfamily Rhynchonelloidea D’ORBIGNY, 1847
Family Rhynchonellidae D’OrBIGNY, 1847

Nomenclative note: the family-group names based on
Rhynchonella should be attributed to D’ORrRBIGNY, 1847
and not to GrAY, 1848 (MANCENIDO, OWEN & MORRIS,
1993 p. 193).

Subfamily Cyclothyridinae MAKRIDIN, 1955 emended
OWEN, 1962
Genus Woodwardirhynchia gen. n.

Type species: Cretirhynchia cuneiformis PETTITT, 1950
Derivatio nominis: in honour of S.P. WOODWARD and
from the greek Rugcos meaning beak.

Diagnosis of the genus

Costate rhynchonellid brachiopod with a cyclothyridid
outline. Shell slightly wider than long. Beak short and
curved. Beak ridges distinct. Extensive interarea.
Hypothyridid, auriculate foramen. Well developed pedi-
cle collar. Dental plates divergent ventrally in their early
stages and subparallel to slightly convergent anteriorly.
Forked hinge plates, generally short, triangular in outline
with a ventral concave surface. Raduliform crura, inward-
ly concave and becoming straight in transverse section
near distal end. Crura diverging laterally. Septum persist-
ent on dorsal valve floor.

Comparison with other genera

Woodwardirhynchia gen. n. has several features in com-
mon with the genus Cyclothyvris M’Coy, 1844 as the
development of a pedicle collar, subparallel thin dental
plates and forked hinge plates. But, in Cvclothyris, the
hinge plates are more parallel to the hinge axis whereas in
Woodwardirhvnchia gen. n. they are ventrally oriented
and ventrally concave. The crura in Cvclothyris are dor-
sally concave whereas they are inwardly concave in
Woodwardirhynchia gen. n. In Parthirhynchia TITOVA,
1980 (Basiliolidae COOPER, 1959) a pedicle collar is pres-
ent, ventrally concave and forked hinge plates are devel-
oped, and the subfalciform crura are inwardly concave.
The dental plates are ventrally divergent, the hinge plates
are deflected dorsally and the dorsal septum is weakly
developed. In Woodwardirhynchia gen. n. the dental
plates are never ventrally divergent in their medium or
anterior part. The hinge plates are not deflected dorsally
and the crura are raduliform. The dorsal septum is more
persistent.
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Revision of the genus Cretirhynchia 61

VASILOVA (1974} is distinct from Woodwardirhynchia
cuneiformis (PETTITT, 1950) but has much in common
with other Turonian brachiopods such as “‘Cretirhyn-
chia” bohemica (SCHLOENBACH, 1868).

Woodwardirhynchia woodwardi (DAVIDSON, 1855)
Text-Figures 4-5, Plate 8, Figures 3a-e, 4a-d.

1833 Terebratula gallina - WOODWARD, p. 49, pl. 6,
fig. 12. (non BRONGNIART, 1822)

*v 1855  Rhynchonella plicatilis var. woodwardi -
DAVIDSON, pp. 77-78, pl. 10, figs. 43, 44 (non
figs. 45, 46).

1866  Rhvnchonella octoplicata, d’Orb. - CORNET &
BRIART, p. 126, 187 (non p. 189).

1874  Rhynchonella plicatilis, Sow. - CORNET &
BRIART, p. 549.

? 1871 Terebratula plicatilis Sw. - QUENSTEDT, p. 167,
pl. 41, fig. 57.

1879  Rhvnchonella plicatilis Sow. sp. - UBAGHS, pp.
128, 217.

1887  Rhynchonella plicatilis, Sow. - RutoT & VAN
DEN BROECK, pp. 155, 156.

1938 Rhvynchonella plicatilis var. woodwardi Dav. -
PozaRrYsKlI, p. 20.

.v 1950  Cretirhynchia woodwardi (Davidson) - PETTITT,
pp. 1, 4,16, 21-22, table 2, pl. 1, figs. 4a-c, pl. 2,
figs. Sa-c.

1954 Cretirhvnchia woodwardi (Davidson) - PETTITT,
pp. 48, 49.

1961 Cretirhvnchia woodwardi (Davidson) - PEAKE &
HANCOCK, p. 320.

1968  Cretirhvnchia woodwardi - LEEDER, pp. 6-7,
tables 1-2, text-fig. 2, p. 10.

1983 Cretirhynchia woodwardi - BAILEY et al., text-
fig. 3.

1988  Cretirhynchia woodwardi Pettitt - Woop, pp.
25, 29, 34-35, 54-55, 61, 63-65, 81.

v non 1988 Cretirhvnchia woodwardi (Davidson, 1852) -
PopIEL-BARCZYK, p. 15, pl. 3, figs. 5-6.

1990 Cretirhynchia woodwardi (Davidson) - JOHAN-
SEN & SURLYK, p. 838.

non 1992 Cretirhynchia woodwardi (Davidson, 1852) -
PoPIEL-BARCZYK, p. 15.

non 1995  Cretirhvnchia woodwardi (Davidson, 1852) -
SIMON in JAGT et al., p. 11.

2000 Cretirhynchia woodwardi (Davidson, 1855) -

SimMoN, p. 139, text-fig. 3, pl. 5, figs 4a-e.

Stratigraphical range: Upper Campanian, from Bit.
mucronatua Zone to Blt. woodi Zone.

Type specimen: lectotype from the Upper Chalk of
Norwich, Norfolk, Norwich Castle Museum (Fitch

&—

Fig. 3 — Serial transverse sections through the umbonal
part of Woodwardirhvnchia cuneiformis (PETTITT,
1950) collected from the Upper Turonian (Holaster
planus Zone), Bardouville (near Rouen, Seine-
Maritime, France). This specimen was collected in a
soft chalk. Length of the specimen: 23.0 mm.
IRScNB. - IST. N° 10832.

Collection), N° 2069. Specimen figured by DAVIDSON
(1855, pl. 10, figs. 43-44) and also illustrated by PETTITT
(1950, pl. 1, figs. 4a-c).

Material
Material preserved in the NHM.

Five specimens from the Bit. mucronata Zone in
Norwich (Norfolk, England).

BB. 10069: this specimen is a topotype illustrated by
PeTTITT (1950, pl. 2, figs. Sa-c).

B. 11928-1: one specimen (a second specimen, B.
11928-2 is from Brighton and it is considered here as
specimen of Cretirhvnchia exsculpta PETTITT, 1950).

B. 467-1, B. 467-2, B. 467-3: three specimens.

One specimen from the Blt. mucronata Zone in Alder-
bury near Salisbury (Wiltshire, England). B. 91960.

Material preserved in the IRScNB in Brussels.

Specimens collected from the Mons basin (Hainaut,
Belgium):

From the ‘‘Craie de Triviéres’’, Blt. mucronata Zone

43 bivalved specimens and several fragments from the
““Craie de Triviéres’’, collected by the first author in
Cuesmes, Craibel quarry.

From the ‘‘Craie d’Obourg’’, Bit. mucronata/Bit.
woodi Zones

58 bivalved specimens collected from Cuesmes, 472
bivalved specimens collected from Harmignies, 23
bivalved specimens from Ciply and seven bivalved spec-
imens from Nimy.

From the ‘‘Craie de Nouvelles’’, Blt. woodi Zone

Eight bivalved specimens from Nouvelles and 47
bivalved specimens from Harmignies.

Material preserved in the Museum of the Earth in
Warsaw (PAN Muzeum Ziemi).

Two Maastrichtian specimens from Nasitow (MZ VIII
Bra-1466 and MZ VIII Bra-1466a) which should be
studied for their internal characters. Their description
as Cretirhvnchia woodwardi is doubtful. This material
has been illustrated by POPIEL-BARCZYK (1988, pl. 3, figs.
5-6).

Original diagnosis in DAVIDSON (1855, p. 77).

**Shell transversely oval: valves moderately convex, with a
shallow sinus in the ventral, and slightly produced mesial fold
in the opposite one. Externally each valve is omamented by
from 24 to 44 simple plaits, often split close to the margin’’.

Emended description in PETTITT (1950, p. 21).

PETTITT placed Cretirhynchia woodwardi in his second series
because he recognized that the costae show incipient splitting
near the commissure.

““Cretirhynchia, about 17 mm long, 21 mm wide, and 12 mm
thick, transversely oval in outline, lenticular to oval in anterior
contour. Brachial valve convex with broad, anterior median
fold. Pedicle valve slightly less convex, with broad, shallow
sinus. Linguiform extension broad, arcuate. Umbo erect.
Ornamentation with 30 low costae, with narrow intervening
sulci. Apical angle 106°.”

Comments
In a further description concerning the internal characters
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