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Abstract

Pectinidae were a speciose and morphologically diverse family in the Mesozoic,
representing the most genus-rich family in the Jurassic. Their comparatively high
representation in fossil faunas is favoured by their calcitic shells. Together with high
levels of morphological variability and a long history of research, this has also caused
taxonomic inflation both at genus and species level. Here, we discuss the
nomenclatural history of a common group of largely Jurassic pectinids, variably
known under the genus names Velata QUENSTEDT, 1857, Eopecten DOUVILLE, 1897,
and Velopecten PHILIPPI, 1899. Especially Velata and Eopecten have been used
interchangeably as names for the same taxon in the literature of the 20t and 21st
centuries. However, the two names are based on the same type species and are thus
objective synonyms. Tracing back a long history of incorrect spellings and erroneous
assumptions of homonymy, we show that, contrary to the predominant opinion,
Velata is the valid name. Moreover, our study of type collections and additional
material in natural history collections revealed that the type species of Velata,
Spondylus tuberculosus GOLDFUSS, 1835, is a junior subjective synonym of Velata
abjecta (PHILLIPS, 1829). We designate a lectotype for Spondylus tuberculosus and a
neotype for Pecten abjectus, since the type material of the latter is lost. Finally, we
discuss the ecology of the genus and provide a list of species introduced or presently
considered to belong in Velata, along with information on type region, stratigraphic

age, and literature.
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1 Introduction

The Pectinidae are one of the most speciose families of marine bivalves, with a rich
Mesozoic and Cenozoic fossil record. With more than 50 genera they represented
the most genus-rich family during the Jurassic (KARAPUNAR et al. 2023). First and
foremost, this diversity is the result of an extraordinary radiation during the Mesozoic
(WALLER 2006). However, in comparison to many other (predominantly) aragonitic-
shelled bivalve groups, Pectinidae have an enhanced preservation potential, owing to
their calcitic outer shell layers, which are more resistant to dissolution. As a result,
they are particularly well represented in the fossil record, and we may know more
about their diversity and evolution than for most other bivalve groups. Several
important monographs focus specifically on Mesozoic pectinids (e.g. STAESCHE 1926;
DECHASEAUX 1936; DHONDT 1971; ALLASINAZ 1972; DHONDT 1972a; DHONDT 1972b;
DHONDT 1973; TAMURA 1973; DHONDT 1975; JOHNSON 1984; ROMANOV 1985;
DAMBORENEA 1993; WATERHOUSE 2000; DAMBORENEA 2002; KAsum-ZADE 2003) and
in numerous other taxonomic works the group features prominently.

Following a recent databasing effort with a focus on fossil Pectinida,
MolluscaBase now hosts the most complete taxonomic and nomenclatural inventory
of fossil and extant Pectinidae. As of 10 February 2025, the database includes 1466
accepted fossil species in Pectinidae (MOLLUSCABASE EDs 2025). During the process
of indexing Mesozoic pectinid names in MolluscaBase, we encountered a significant
nomenclatural issue regarding the validity of the widely used genus name Eopecten
DouvILLE, 1897. As already noted by PHILIPPI (1899) and several authors thereafter
(e.g. ERNST 1923; Cox 1928, 1942; RoMANOV 1985; KASUM-ZADE & ROMANOV 1986),
Eopecten is a junior objective synonym of Velata QUENSTEDT, 1857, with the same
type species. However, Cox (1952) later reinstated Eopecten, based on the
erroneous assumption of homonymy of Velata, and his opinion was adopted by
numerous subsequent authors (e.g. HERTLEIN 1969; JOHNSON 1984; HODGES 2022).

This nearly 130-year long history of nomenclatural confusion has led to a mixed
usage of both genus names (and several others) in the literature to the present day.
Currently, at least 15 Middle Triassic (Ladinian) to early Late Cretaceous
(Cenomanian) valid species occurring over large parts of the Northern Hemisphere,
the western Tethys, and South America are assigned to Eopecten (FISCHER 1969;
HERTLEIN 1969; HAYAMI 1975; GuU et al. 1976; JOHNSON 1984; DAMBORENEA 1987;



HARPER & PALMER 1993; SZENTE 1996; DAMBORENEA 2002; ABERHAN et al. 2011;
NEVESSKAJA et al. 2013; Ros-FRANCH et al. 2014; FURSICH & PAN 2014; HODGES
2022). However, taxonomic confusion in this group of pectinids is not restricted to the
genus level but also concerns the status of the shared type species of Velata and
Eopecten, Spondylus tuberculosus GOLDFUSS, 1835.

In the present study, we detail the taxonomic and nomenclatural history of the
genus-level and species-level taxa involved and provide a solution for the various
issues encountered. We further provide emended diagnoses for the genus Velata
and its type species, as well as a list of the species-level taxa that were originally or
are presently included in Velata or any of its objective synonyms, along with

information on spatial and stratigraphic distribution.

2 Material and methods

Specimens studied for this article are held by the Bavarian State Collection for
Palaeontology and Geology, Munich, Germany (SNSB-BSPG), the Bonner Institut fur
Organismische Biologie, Goldful3-Museum, Bonn, Germany (BIOB-PAL), the
Sedgwick Museum of Earth Sciences, University of Cambridge, Cambridge, UK
(CAMSM), the University of Tubingen, Paleontological Collection, Tubingen,
Germany (GPIT-PV), and the Yorkshire Museum, York, UK.

Photographs of the lectotype of Spondylus tuberculosus GOLDFUSS, 1835
(SNSB-BSPG AS VIl 640) were made with a Canon EOS 800D DSLR camera.
Photographs were stacked to get a throughout focused image using Photoshop CC
2024. Specimens held by the Sedgwick Museum (CAMSMJ.51196, CAMSMJ.51197,
CAMSMJ.51198, CAMSMJ.23238) were imaged using a Nikon D7100 DSLR
camera, equipped with a Nikon Micro-Nikkor 50 mm macro lens. Specimens were
coated with ammonium chloride prior to photographing to enhance the contrast of
surface features.

To compile the list of species originally or currently placed in Velata or its
synonyms, we screened the Jurassic Bivalve Catalogue (a record of 30,852
published and figured bivalve occurrences, mostly from the Jurassic) housed at
SNSB-BSPG, online databases (MolluscaBase and Paleobiology Database), and the

literature.



3 Systematic palaeontology

Class Bivalvia LINNAEUS, 1758
Infraclass Pteriomorphia BEURLEN, 1944
Order Pectinida GRAY, 1854
Superfamily Pectinoidea RAFINESQUE, 1815
Family Pectinidae RAFINESQUE, 1815

Genus Velata QUENSTEDT, 1857

* 1857 Velata QUENSTEDT: p. 435.

1897 Eopecten DOUVILLE: p. 203.

1899 Pecten (Velopecten) PHILIPPI: p. 600.
1906 Velatopecten ROLLIER: p. 745.

1906 Hinnites (Velatopecten): ROLLIER, p. 747.
? 1930 Ventalium: DE GREGORIO, p. 23.

Type species: Spondylus tuberculosus GOLDFUSS, 1835 [= Pecten abjectus PHILLIPS,
1829, see below], by monotypy; Jurassic, Germany.

Emended diagnosis (modified from JOHNSON 1984): Medium- to large-sized
pectinids with a flat, cemented or closely byssally attached right valve and a slightly
to markedly inflated left valve. Right valve Chlamys-like in outline; anterior auricle
large and relatively narrow, with a deep byssal notch, and an active or occluded
ctenolium in adulthood; posterior auricle shorter than anterior one, its dorsal and
posterior margins meeting at obtuse angles; external shell surface ornamented with
radial costae. Outline of left valve often irregular, its shape depending on substrate,
with shallow sulcus at transition from disc to anterior auricle. Auricles of left valve
poorly delimited; anterior auricle large, with anterior and dorsal margins meeting
almost at right angles; posterior auricle smaller, matching that of right valve in size
and shape. External shell surface of left valve ornamented with undulating radial
costae of up to five orders of strength, crossed by commarginal lirae or growth lines.



Xenomorphic ornament occurring in some specimens. Ligament alivincular-alate,

with a triangular resilifer present in both valves.

Nomenclatural remarks: QUENSTEDT (1857) introduced the new genus name Velata
for Spondylus tuberculosus GOLDFUSS, 1835. QUENSTEDT'’s (1857, p. 435) wording is
rather tentative: “Im Hinblick auf das gewaltige Byssusohr kdnnte man sehr versucht
sein, ein besonderes Geschlecht Velata daraus zu machen [...]. Neuerlich stellt man
sie nicht ganz glucklich zum Hinnites.” which translates to “Considering the enormous
byssal auricle one could be tempted to turn it into a particular genus Velata [...].
Lately, it is not entirely satisfactorily assigned to Hinnites.” In the plate captions, he
still labelled the species as Pecten tuberculosus. However, according to Article 11.5.1
of the International Code of Zoological Nomenclature (ICZN 1999), the conditionally
proposed new genus name is available. Along with the generic remarks, QUENSTEDT
(1857) also mentioned that Spondylus tuberculosus GOLDFUSS, 1835 was a potential
junior synonym of Pecten abjectus PHILLIPS, 1829.

DouviILLE (1897), in a short note on the systematics of pectinids, introduced the
new genus Eopecten for “H.[innites] tuberculatus Goldf.”, obviously a misspelling of
Spondylus tuberculosus GOLDFUSS, 1835. Accordingly, Velata and Eopecten have
the same type species, and the latter is a junior objective synonym of the former.

Two years later, PHILIPPI (1899) introduced the subgenus Pecten (Velopecten)
to mitigate the similarity of the genus-group names Velata QUENSTEDT, 1857 and
Velates MONTFORT, 1810, the latter representing a genus in the gastropod family
Neritidae [,Mit dem Namen Velopecten will ich durchaus nichts neues schaffen,
sondern lediglich Quenstedt’s Velata zweckmassig verandern” which translates to
“With the name Velopecten | intend not to create anything new, by all means, but
only to modify Quenstedt's Velata appropriately]; Velopecten PHILIPPI, 1899 is
therefore an unjustified emendation. Although Philippi was aware of DOUVILLE’'s name
Eopecten for the same group (PHILIPPI 1899, p. 600), he considered Velopecten to
have priority because he attributed the authorship of the amended name to
QUENSTEDT. Velopecten was later used by WAAGEN (1907), GOETEL (1917),
MATSUMOTO (1930), KOBAYASHI (1931), STAESCHE (1932), and KIPARISOVA (1938),
variably as a subgenus of Pecten or as a full genus, for the descriptions of new
(partly Cenozoic) species, all of which are now placed in other genera (see e.g.
NAKAZAWA 1952; ALLASINAZ 1972; SINELNIKOVA 1975; DOMINICI et al. 2024).



Velatopecten, as used by ROLLIER (1906), was later referred to as a “nomen
vanum’ (empty name) by several authors (HERTLEIN 1969; JOHNSON 1984; HODGES
2022) and is not an available name. Rollier did not provide an authorship or discuss
the name, and it is to be regarded as an incorrect subsequent spelling of Velopecten.

ROLLIER (1915) considered Velata, Velopecten, and Eopecten as synonymous
with Prospondylus ZIMMERMANN, 1886. Although Velata would take precedence, he
claimed that it would be an adjective in its feminine declension that, for undisclosed
reasons, could not be used as genus name and had to be rejected. ROLLIER’s (1915)
synonymy was adopted by GILLET (1924—-1925, p. 54) without discussion, but was
rejected by later workers because of differences in the hinge, which is of pectinid-
type in Eopecten/Velata and of aviculopectinid/pterioid-type in Prospondylus (e.g.
Cox 1952, p. 28). Prospondylus now is the type genus of its own valid family,
Prospondylidae PCHELINTSEV, 1960 (see e.g. HAUTMANN 2001; CARTER et al. 2011).

STAESCHE (1926, p. 113—114) followed the argumentation of PHiLIPPI (1899) and
used the name Velopecten. He also stated that the name Eopecten would insinuate
an incorrect ancestry of pectinids, being another reason to abandon the name.

ERNST (1923) and shortly later Cox (1928) were the first to recognize PHILIPPI'S
(1899) mistake; Cox (1928) stated that “[u]nder the existing rules of nomenclature
Velates MONTFORT, 1810, does not rule out Velata; Philippi’s emendation is therefore
unnecessary.” In following works, Cox (1931, 1942), ARKELL (1931a, b), STAESCHE
(1931), and Cox & ARKELL (1948) used Velata as a valid genus name (see also
discussion in ARKELL 1931b, footnote on p. 119).

STAESCHE (1932) used the combination “Velopecten (Velata)” in the description
of a new species from northern India, but did not discuss the genus-level names.
Supposedly, this manuscript had been written before STAESCHE's (1931) contribution
but was published later.

DECHASEAUX (1936, p. 8, 99) did not discuss the nomenclatural problems but
apparently followed ARKELL (1931b) and listed Eopecten, Velopecten, and
Prospondylus sensu ROLLIER (1915) in the synonymy of Velata (which she indicated
to be a subgenus but treated like a full genus throughout the work).

KIPARISOVA (1938, p. 243) described several new taxa in Pecten (Velopecten);
the other genus names were not mentioned or discussed.

The main step backward, leading to the present state of confusion, was made
by Cox (1952, p. 26), who rejected his previous assessment and reverted to using



Eopecten, considering Velata QUENSTEDT as a junior homonym of “Velata Griffith, in
Cuvier, 1934” [sic] (recte GRIFFITH & PIDGEON 1834). However, GRIFFITH & PIDGEON
(1834, p. 64) had used this name as “Velata, Montf.”, in the same taxonomic context
as Montfort (1810), without discussing the spelling. According to ICZN Art. 33.2.1,
Velata of GRIFFITH & PIDGEON (1834, p. 64) is therefore an incorrect subsequent
spelling of Velates MONTFORT, 1810 and not a subsequent emendation, hence not a
separately available name.

Cox’ (1952) assessment was later followed by HAYAMI (1957), TAMURA (1959),
FISCHER (1969), and, most momentously, the Treatise on Invertebrate Paleontology
(HERTLEIN 1969, p. 373), which propagated the use of Eopecten by numerous
authors until today (e.g. YAMANI 1975, Gu et al. 1976, HAYAMI 1975, JOHNSON 1984,
HARPER & PALMER 1993, SZENTE 1996, DAMBORENEA 1987, 2002, ABERHAN et al. 2011,
NEVESSKAJA et al. 2013, FURSICH & PAN 2014, ROS-FRANCH et al. 2014, HODGES 2022).

In contrast, RomAaNOV (1985, p. 101-102), and KASUM-ZADE & ROMANOV (1986,
p. 12) noted the incorrect assumption of homonymy and used Velata as the correct
genus name. They listed 14 species of Velata from Jurassic deposits of Moldova,
Crimea, the Caucasus, and Central Asia (see also KAsuM-ZADE 2003), but did not
consider JOHNSON’s (1984) revision of Jurassic pectinids, where he had synonymised
several of these species.

Subsequently, SHURYGIN & LUTIKOV (1991) summarized the historic usage of the
genus names Velata and Eopecten in the Russian literature and also discussed the
unjustified emendation by PHiLIPPI (1899), as well as the incorrectly purported
homonymy of Velata and Velates (SHURYGIN & LUTIKOV 1991, p. 51-52, 72—73). They
stated that the byssal notch in the right valve of Spondylus tuberculosus, which
served as the basis for the introduction of the genus Velata by QUENSTEDT, is not
visible in the drawing of GoLDFuUss (1833—-1841). They concluded that “[a]pparently,
different taxa were described under the names Spondylus tuberculosus (= Hinnites
tuberculatus after DOuUVILLE, 1897) and Pecten tuberculosus [QUENSTEDT, 1857]”
(translated from Russian). Accordingly, they considered Pecten tuberculosus
QUENSTEDT, 1857 as a taxon distinct from Spondylus tuberculosus GOLDFUSS, 1835
and designated P. tuberculosus QUENSTEDT, 1857 as the type species of Velata,
referring to the ICZN edition of “1966” (actually 1964) (SHURYGIN & LUTIKOV 1991, p.
73). However, at the date of publication of their study, the third edition of the ICZN
(1985) was already in use. In any case, according to both the second (1964) and



third (1985) editions, cases of misidentified type species are to be referred to the
Commission to designate the type species (ICZN 1964, p. 73; ICZN 1985, p. 137;
see ICZN 1999, Art. 70.3 for the current version). As a result, SHURYGIN & LUTIKOV’s
(1991) type designation is invalid. Although the works by KASUM-ZADE & ROMANOV
(1986) and SHURYGIN & LuTIKOoV (1991) were cited subsequently (e.g. ABERHAN 1998;
Ros-FRANCH et al. 2014), the nomenclatural discussions therein apparently remained
unnoticed.

Summarizing the findings detailed above, the valid name for the genus in
question is Velata QUENSTEDT, 1857. Eopecten DOUVILLE, 1897 is a junior objective
synonym of Velata, and Velopecten PHILIPPI, 1899 is an unjustified emendation of the
latter.

DAMBORENEA (1987, p. 198) tentatively included Ventalium DE GREGORIO, 1930 in the
synonymy of Eopecten (see also ROS-FRANCH et al. 2014, p. 174). DE GREGORIO’S
drawing of the type and only species, Ventalium insigne DE GREGORIO, 1930 from the
Jurassic of Sicily, depicts a fragmentary specimen, where only parts of the disc are
preserved. As in Velata, the disc is ornamented with numerous costae, apparently of
two orders of strength. Yet, there is no indication of undulating costae or irregular
growth, which would be common for Velata, and the drawing is undiagnostic. Having
not studied the type material, we follow DAMBORENEA (1987) and retain Ventalium in

tentative synonymy of Velata.

Taxonomic remarks: Establishing the phylogenetic relationships of Velata is
beyond the scope of this study, but its taxonomic assignment needs justification.
Critically, left valves of Velata are much more common than right ones in the fossil
record (e.g., JOHNSON 1984; HARPER & PALMER 1993), and the internal features of
both valves are often obstructed by matrix; thus, a full set of characters is rarely at
hand. For our own study, we had no specimens available where the inside of the
shells is exposed. However, as demonstrated here (see Figures 2 and 3), both
GoLDFuUss (1835) and QUENSTEDT (1857) had articulated specimens of Velata at their
disposal, and various subsequent authors studied well preserved material, where left
and right valves clearly belong to the same species.

The hinge and ligament of several species of Velata were illustrated by
DECHASEAUX (1936: pl. 8, fig. 14), Cox (1942: pl. 4, figs 1-3), FURSICH & WERNER
(1989: pl. 13, figs 7-9) and SHURYGIN & LUTIKOV (1991: pl. 15, figs 7b, 8). All of these



show alivincular ligaments situated below the hinge rotation axis. This condition was
termed alivincular-internal by NEWELL & BoyD (1987) and alivincular-alate by
HAUTMANN (2004), and is considered an autapomorphy of the Pectinoidea (WALLER
2006). The presence of a ctenolium in the type species of Velata is barely visible in
GoLDbFuUss’ (1835) material (Fig. 2E), but was well illustrated by QUENSTEDT (1857;
Fig. 3C), and, as an autapomorphy of the Pectinidae (WALLER 2006), serves for
confident family placement. Note that the poor state of GoLDFuUsS’ (1835) specimen,
together with his confusion of left and right valves, prompted SHURYGIN & LUTIKOV
(1991) to doubt that QUENSTEDT (1857) had dealt with the same species.

A cementing life style has been shown to occur in various pectinid lineages (e.g.
Velata, Hinnites DEFRANCE, 1821, Talochlamys IREDALE, 1929, Austrohinnites BEU &
DARRAGH, 2001) and some genera, as currently defined, contain cementing as well
as byssate species. Attachment is invariably with the right valve, and Talochlamys
and Austrohinnites are distinguished by their microsculpture, which is absent in
Hinnites and Velata. As discussed by YONGE (1951) and WALLER (2006), the high,
deeply incised resilifer occurring in Hinnites is a result of cementation, where growth
requires the ventral migration of the hinge system. A similarly deeply incised resilifer
occurs in Kimmeridgian Velata obliqua (FURSICH & WERNER, 1989) from Portugal,
and the tendency to develop this feature is seen in other species where hinge details
are known and has been discussed by Cox (1942).

It could thus be argued that Velata is simply a Mesozoic representative of
Hinnites — which in turn was somewhat provocatively termed as ‘essentially a
Chlamys that becomes permanently cemented to a hard substrate’ by WALLER (2006:
331). However, the widespread and prolonged occurrence of Velata during the
Mesozoic, its demise at around the Early—Late Cretaceous transition, and the first
occurrence of true Hinnites in the Neogene (Hinnites crispus BROCCHI, 1814) strongly
suggest that these genera represent separate lineages. This is further supported by
the observation that several species of Velata remained byssate during lifetime.
Nonetheless, the precise phylogenetic relationships of these taxa (including the
position of Mesozoic Chlamys) require further research.

Species included: We collated 80 species-group names that were proposed or are
currently placed in the genus Velata or its synonyms (Eopecten, Velopecten). This list
includes species presently considered junior synonyms. The stratigraphically oldest

10



species is the Ladinian Pecten flagellum STOPPANI, 1858, which was tentatively
assigned to Eopecten by DAMBORENEA (2002, p. 61) (see also ROsS-FRANCH et al.
2014, p. 102). The next oldest species are Velata maizurensis NAKAZAWA, 1952 and
Velata sumeriensis KOBAYASHI & ICHIKAWA, 1949, both from the Carnian of Japan
(HAYAMI 1975). The geologically youngest representatives are Prospondylus
(Velopecten) madagascariensis COLLIGNON, 1950 from the Albian of Madagascar, a
species that has not been discussed in the literature since its description, and
Hinnites studeri PICTET & Roux, 1853 from the Albian/Cenomanian of France
(compare HARPER & PALMER 1993).

Supplementary Table 1 lists all species that were originally placed in Velata or
its synonyms or are assigned to these genera according to the latest published
opinion. With the exception of the names treated below, this is an uncritical list,
provided to serve future research, and does not attempt a revision of all taxa listed.

We are currently aware of 210 illustrated Jurassic occurrences of Velata, which
are included under the names Eopecten (110), Velata (79) and Velopecten (20) in
the Jurassic Bivalve Catalogue housed at the SNSB-BSPG. Most of the 84
occurrences of Hinnites in the catalogue may also refer to Velata.

Velata abjecta (PHILLIPS, 1829)
Figs 1A-D, 2A-E

* 1829 Pecten abjectus PHILLIPS: p. 129, 151, 156, pl. 9, fig. 37.

1835 Pecten abjectus — PHILLIPS: p. 101, 123, 128, pl. 9, fig. 37.

v 1835 Spondylus tuberculosus GOLDFUSS: p. 93, pl. 105, fig. 2a, b.

v 1855 Hinnites abjectus (Phillips) — MORRIS & LYCETT: p. 125, 131, pl. 9, fig. 7,
pl. 14, fig. 3.

non 1857 Pecten tuberculosus Gingensis QUENSTEDT: p. 379, pl. 51, fig. 4.

1857 Pecten tuberculosus — QUENSTEDT: p. 434, pl. 59, figs 9, 10.

1866 Pecten tuberculosus — QUENSTEDT: pl. 52, fig. 17.

1863 Hinnites gradus, Bean. sp. — LYCETT: p. 35, pl. 33, fig. 10, 10a.

1883 Hinnites abjectus (Phill.?) Morris & Lycett — DE LORIOL & SCHARDT: p. 72,

pl. 10, figs 12, 13.
1897 Hinnites tuberculatus [sic] Goldf. — DOUVILLE: p. 203.

11



? 1900
? 1905
1910
1910
1911
?1915
1915
v 1915
?1923
?1923
7?1923
1926
? 1930
7?1934
7?1934

? 1936

? 1936
1938

? 1938
1942
1948

? 1956

? 1960
1962
non 1969

1969
1984

1984

Velopecten abjectus Phill. sp. — MULLER: p. 530, fig. 40.

Velopecten tuberculosus GIdf. sp. — BENECKE: p. 114, pl. 4, figs 1-4.
Eopecten gradus (Bean) — LissaJous: p. 351, pl. 9, fig. 13.

Eopecten abjectus (Phillips) — LissAaJous: p. 351, pl. 9, fig. 14.

Hinnites abjectus Phil. — Fucini: p. 11, pl. 1, fig. 3.

Eopecten abjectus (Phillips) — PARIS & RICHARDSON: p. 530.

H.[innites] (P.[rospondylus]) abjectus Phill. — ROLLIER: p. 454.
H.[innites] (P.[rospondylus]) Morrisi sp. nov. ROLLIER: p. 455.

Eopecten gradus (Bean) — LissAJous: p. 157.

Eopecten tuberculosus (Goldfuss) — LissAaJous: p. 157.

Velopecten abjectus Morr. et Lyc. sp. — TRAUTH: p. 208.

Velopecten abjectus (Phillips) — STAESCHE: p. 119.

Velata abjecta (Phill.; Muller) — WEIR: p. 88, pl. 9, figs 7, 8.

Velata abjecta Phill. — KRACH: p. 567, pl. 12, figs 16, 20.

Velata hartzi n. sp. — ROSENKRANTZ: p. 42, pl. 8, fig. 1 (unavailable
according to ICZN Art. 13.1, no description).

Velata abjecta (Phillips) — DECHASEAUX: p. 68.

Velata gradus (Bean) — DECHASEAUX: p. 69.

Velopecten abjectus Phil. — KuHN: p. 147, pl. 1, fig. 15.

Velata abjecta (Phillips?; Muller) — WEIR: p. 50, pl. 3, figs 22, 23.

Velata abjecta (Phillips) — Cox: p. 119, pl. 4, figs 2, 3.

Velata gradus (Lycett) — Cox & ARKELL: p. 15.

Velata hartzi n. sp. ROSENKRANTZ: p. 79, figs 1-7.

Eopecten abjectus (Phillips) — JOUBERT: p. 15, 62, pl. 7, fig. 7.
Eopecten abjectus (Phillips) — Cox et al.: p. 72, pl. 14, fig. 5.

Eopecten abjectus Phillips 1829 — BARBULESCU & GRADINARU: p. 89, pl. 3,
fig. 2.

Eopecten gradus (Bean MS., Lycett) — FISCHER: p. 90, pl. 9, fig. 18a, b.
Eopecten abjectus (Phillips 1829) — JOHNSON: p. 158, pl. 6, figs 1, 3, 5, 6,
8, 9.

Eopecten spondyloides (Roemer 1836) — JOHNSON: p. 155 [partim, only
concerning synonymy of Spondylus tuberculosus GoOLDFUSS, 1835 and
Hinnites abjectus of MORRIS & LYCETT 1855, here designated as neotype

of Pecten abjectus].
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? 1990 Eopecten abjecta (Phillips 1829) — ETTER: pl. 3, fig. 15.

1994 Eopecten abjectus (Phillips 1829) — ABERHAN: p. 40, pl. 20, figs 1, 2, 4, 7,
pl. 21, figs 1, 5.

? 1995 Eopecten abjectus (Phillips, 1829) — JAITLY et al.: p. 197, pl. 20, fig. 2.

2005 Eopecten abjectus (Phillips) — HAAs & WEIS: p. 41, unnumbered fig.

Emended diagnosis: Large species of Velata (up to 150 mm high) with poorly to
moderately inflated left valve, ornamented with numerous, progressively intercalated
costae occurring at three to four orders of strength at a time in adults. New costae
reach the strength of primary costae rather quickly during ontogeny. Costae generally
more uneven in strength in central part of disc, where two or three primary costae are

markedly to extremely more prominent than the rest.

Type and figured material: Neotype of Pecten abjectus PHILLIPS, 1829, designated
herein: CAMSMJ.23238, left valve from Whitwell-on-the-Hill, Howardian Hills, North
Yorkshire; Lebberston Member, Cloughton Formation; Hyperlioceras discites
ammonite zone, lower Bajocian (Fig. 1C). Lectotype of Spondylus tuberculosus
GoOLDFUsS, 1835 (pl. 105, fig. 2a, b), designated herein: SNSB-BSPG AS VII 640,
specimen with articulated valves from Wasseralfingen, Baden-Wiurttemberg,
Germany; Sengenthal Formation; Stephanoceras humphriesianum ammonite zone,
lower Bajocian (Fig. 2D, E). Paralectotype of Spondylus tuberculosus GOLDFUSS,
1835, designated herein: BIOB-PAL-Goldfuss-643, left valve from Aalen, Baden-
Wirttemberg, Germany; Sengenthal Formation; Stephanoceras humphriesianum
ammonite zone, lower Bajocian (Fig. 2A—C). Original of Pecten tuberculosus as
figured by QUENSTEDT (1857: pl. 59, fig. 9; 1866: pl. 52, fig. 17): GPIT-PV-51465,
specimen with articulated valves from Hohenkarpfen hill south of Spaichingen,
Baden-Wiurttemberg, Germany; Gosheim Formation; Stephanoceras
humphriesianum ammonite zone, lower Bajocian. Original of Pecten tuberculosus as
figured by QUENSTEDT (1857: pl. 59, fig. 10): GPIT-PV-51464, from Wasseralfingen,
Baden-Wurttemberg, Germany; Sengenthal Formation; Stephanoceras

humphriesianum ammonite zone, lower Bajocian.

Type locality, type stratum and studied material: When PHiLLIPS (1829) erected
Pecten abjectus, he did not select a type specimen, nor did he provide a description,
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type locality or stratum, and he only figured one specimen of his new species (pl. 9,
fig. 37). Unfortunately, the type series, including the figured specimen, is lost (fide
JOHNSON 1984). Our own inquiries at the museums at York, London, Oxford, Bristol
and Cambridge also were fruitless. We thus regard it as prudent to designate a
neotype, ideally from the same locality and stratum where PHILLIPS’ (1829) figured
specimen was collected.

This locality and stratum can be reconstructed as follows. Plate 9, figure 37 is
referred to several times in PHILLIPS’ (1829) text: on page 129, in the context of the
‘Coralline Oolite’, with Malton and Oxon mentioned as localities; on page 151, in the
context of the ‘Gray Limestone, or Bath Oolite’, with Whitwell as locality mentioned;
and on page 156, in the context of the ‘Inferior Oolite’, with Glaizedale mentioned.
However, the captions for plate 9 indicate only the ‘Bath Oolite, or Great Oolite’ as
the stratum of the specimens figured. Combining the information from the text and
the plate caption, it is obvious that the specimen figured by PHiLLIPS (1829, 1835: pl.
9, fig. 37) was from the only locality mentioned in the context of the ‘Bath Oolite’,
Whitwell-on-the-Hill in the Howardian Hills, approximately 18 km northeast of York,
North Yorkshire (54.0834 N, -0.8969 E, WGS1984 datum; not to be confused with
Whitwell ~25 km SW of Middlesborough, also North Yorkshire).

ARKELL (1931a: 439) came to the same conclusion and remarked that the type
specimen of Pecten abjectus originated from the Bajocian Hyperlioceras discites
ammonite zone at Whitwell. It should be noted that PHILLIPS’ (1829) figured specimen
is a syntype, not the holotype, given that he evidently assigned specimens from
several localities to his new species.

The ‘Whitwell Oolite’, cropping out at Whitwell-on-the-Hill, also known as the
‘Millepore Bed/Oolite/Series’, is now assigned to the Lebberston Member of the
Cloughton Formation (BGS Lexicon of Named Rock Units 2024). The ‘Bath Oolite’,
which PHILLIPS (1829) compared to these beds, is late Bathonian in age, and thus
younger than the strata occurring at Whitwell-on-the-Hill.

We closely examined four specimens from Whitwell-on-the-Hill, curated at the
Sedgwick Museum, Cambridge, UK. Specimen CAMSMJ.23238 is the original of
plate 14, figure 3 of MORRIS & LYCETT (1855), from the ‘Whitwell Limestone’.
Specimens CAMSMJ.51196 to CAMSMJ.51198, from the ‘Millepore Series’ or
‘Millepore Oolite’, have not been figured or referenced before. Furthermore, we
received photographs of ten additional specimens from Whitwell, held by the
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Yorkshire Museum at York, UK. All of the studied specimens are left valves, and we
consider these specimens as belonging to a single species, representing Pecten

abjectus PHILLIPS, 1829.

Description: The specimens from Whitwell are between approximately 25 and 80
mm long and are generally slightly longer than high or of nearly equal dimensions. All
specimens are rather poorly inflated. The auricles, while present in the sense of
angular shoulders to the shell, are not distinguished as such, and the transition to the
disc is gradual. The anterior auricle is significantly larger than the posterior one and
its anterior and dorsal margins almost meet at right angles. The posterior auricle is
more rounded and its dorsal margin is sloping, meeting the posterior margin at
obtuse angles.

The left valves are ornamented with undulating radial costae of variable
strength, which become inserted progressively during ontogeny and gain rather
quickly in strength during ontogeny. In none of the specimens from Sedgwick
Museum, the juvenile shell portion is particularly well preserved, and the earliest
approximate count can be taken at a height of around 10 mm, where 18 to possibly
20 costae are present; these are termed primary costae here for practical
considerations, although they may still have been inserted initially at different times.
All radial elements are termed costae here, given that all of them would eventually
raise to greater strength with growth, and all were considered for the following
maximum counts. At its maximum height of approximately 60 mm, specimen
CAMSMJ.23238, which is selected as the neotype of Pecten abjectus herein, has
more than 130 costae (Fig. 1C). Specimen CAMSMJ.51197 has approximately 140
costae at a height of approximately 55 mm (Fig. 1D). Specimen CAMSMJ.51196 is
particularly densely ornamented, including numerous very fine costae, some of which
are rather faint; it has approximately 190 radial elements at a height of approximately
46 mm (Fig. 1A). The smallest specimen, CAMSMJ.51198, has approximately 105
costae at a height of approximately 33 mm (Fig. 1B).

In all specimens, later inserted costae raise to the strength of the primary set
rather quickly; however, given that new costae are continuously inserted during
ontogeny, there are always costae of three to four orders of strength present. Costae
are overall more prominent but also more unequal in strength in the central part of

the disc, conforming to slightly more than a third of the total shell with respect to its
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umbonal angle. Two or three primary costae in the central part of the disc (but not
directly adjacent) are distinctly stronger than the rest throughout ontogeny; as an
exception, these stronger primary costae are rather poorly expressed in specimen
CAMSMJ.51198. All costae are crossed by faint to distinct commarginal growth lines;
where these are more distinct, they usually form small nodes at their intersections

with the costae. The interior of the shell is unknown in the specimens from Whitwell.

Discussion: It is evident that the drawings of PHILLIPS (1829, 1835) have little in
common with the specimens from Whitwell studied herein. However, this is the case
with several of PHILLIPS’ figures and simply illustrates the necessity to revisit original
or topotypic material for taxonomic studies. In light of the considerations on the type
locality above, and considering the opinions of previous workers who studied the type
material of P. abjectus (e.g. Cox 1942), we are confident that the specimens from
Whitwell represent PHILLIPS’ (1829) species. As mentioned, JOHNSON (1984), who
gave the latest and most comprehensive account of these Jurassic pectinids, could
not trace PHILLIPS’ (1829) syntype either. Earlier authors, however, may either have
had access to type material, or were otherwise well aware of the material from
Whitwell. MORRIS & LYCETT (1855, p. 125) explicitly mention Whitwell, and the
specimen figured on their plate 14, figure 3 is from this locality. We thus designate
this well-known specimen (CAMSMJ.23238), studied by several subsequent authors,
as the neotype of Pecten abjectus PHILLIPS, 1829. This specimen is also the holotype
of Hinnites (Prospondylus) morrisi ROLLIER, 1915, which thereby becomes a junior
objective synonym.

MORRIS & LYCETT (1855) were the first to provide a comprehensive and rather
accurate description of Velata abjecta (as Hinnites abjectus). They mentioned 80 to
100 costae, plus ‘more minute costae or lines’ in the interstitial spaces, and they
stressed the two or three more prominent costae in the central part of the disc as an
obvious and distinguishing character. Interestingly, MORRIS & LYCETT (1855) also
referred to the ‘very rarely seen’ right valve of the species, which they described as
‘extremely delicate and flattened’, ornamented with fine, sometimes indistinct radial
lines.

As mentioned above, ARKELL (1931a), while not contributing to the description
of the species, remarked that ‘the type’ of Pecten abjectus came from the Bajocian of
Whitwell. Moreover, he referred to specimen CAMSMJ.23238, figured by MORRIS &
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LYCETT (1855, pl. 14, fig. 3), as a fine example of V. abjecta. Interestingly, Cox &
ARKELL (1948, p. 15) stated that the specimen CAMSMJ.23238 is referrable to Velata
tegulata (MORRIS & LYCETT, 1853) based on its stratigraphic age because they
regarded only Velata gradus (LYCETT, 1863) and V. tegulata to be present in the
Bajocian to Callovian Great Oolite Group.

JOHNSON (1984) deviated from MORRIS & LYCETT's (1855) species concept in
three aspects. (1) He considered left valves of Velata abjecta as generally more
convex than those of other species; this is not observed in the specimens from
Whitwell studied here. (2) He remarked that V. abjecta had a lower number of costae
than its congeners and, as an example, provided a count of 40 costae at a shell
height of 53.5 mm from a single specimen. Like other previous authors, JOHNSON
(1984) counted more prominent radial elements as costae and treated less prominent
ones as striae, but the cut-off between these two categories remains vague.
Interestingly, JOHNSON (1984) remarked that specimen CAMSMJ.23238, the here
designated neotype, had more numerous costae than Velata abjecta, and assigned
this specimen to V. spondyloides (ROEMER, 1836). Indeed, even when only those
costae are counted that reached the primary ones in strength, there are
approximately 75. It is evident from his synonymy that JOHNSON (1984) had not seen
specimen CAMSMJ.23238, otherwise he would certainly have been intrigued by the
three more prominent costae. (3) JOHNSON (1984) only mentioned two prominent
costae as diagnostic for E. abjectus, not two or three, as MORRIS & LYCETT (1855) did.

The potential synonymy of Pecten abjectus PHILLIPS, 1829 and Spondylus
tuberculosus GOLDFUSS, 1835 was repeatedly discussed (e.g. QUENSTEDT 1857, COX
1942, JOHNSON 1984) but never concluded. Of these authors, only Cox (1942)
studied the type material of Pecten abjectus. GOLDFUSS’ material came from Aalen
and Wasseralfingen in Baden-Wirttemberg, southern Germany. In that region, the
species is found in lower Bajocian strata of the ‘Humphriesianum-Oolite’ now
assigned to the Sengenthal Formation (pers. commun. GUNTER SCHWEIGERT,
2024/11). These strata are assigned to the Stephanoceras humphriesianum
ammonite zone and thus are only slightly younger than the Lebberston Member of
Whitwell. Two syntypes of Spondylus tuberculosus are preserved. Specimen SNSB-
BSPG AS VII 640 (Fig. 2D, E) from Wasseralfingen is the specimen figured by
GoLDFuUss (1835, pl. 105, fig. 2a, b) and JOHNSON (1984, pl. 6, fig. 1). This specimen
is a syntype, not the holotype by monotypy as assumed by JOHNSON (1984), and is
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designated as the lectotype here. The second syntype, BIOB-PAL-Goldfuss-643 from
Aalen (Fig. 2A—C), has never been figured before.

GoLDFUSS’ (1835) description of the ornament of the specimens is rather
accurate, although he confused right and left valves: ‘“The inflated right [= left] valve is
unevenly costate and covered with fine lines in the interspaces. Between two
stronger costae are two or three less strong ones, and three to seven lines between
the latter, the central one of which is rising above the others. Laterally [posterior and
anterior], this alternation is less obvious. Very fine concentric lines cover the entire
area, and these, as well as the growth interruptions, lend a wavy-nodose appearance
to the costae, particularly the stronger ones. ... In one variety, two of the stronger
costae rise well above the others and form high wavy bumps; also, the alternation of
stronger and weaker costae is less regular.” The left, convex valve of the lectotype
(SNSB-BSPG AS VIl 640) is much less well preserved than suggested by GOLDFUSS’
(1835) rather euphemistic drawing and is partly overgrown by serpulids. It is thus not
possible to arrive at a full count of costae along the shell margin, but there are
certainly more than 120 based on counting at a height of approximately 95 mm.
Although fractured, the two more prominent costae can still be discerned (see arrows
in Fig. 2D), and a third one, farther towards the posterior, is also relatively strong.
Generally, there are costae of broadly four orders of strength, as already observed by
GoLDbFuss. The number of costae in the poorly preserved right valve is lower, around
70 in the middle of the valve, where they can be counted; these costae are much
more regular than on the left valve, with only two orders of strength present at any
time. The outline shape of the right valve, including the large byssal notch, can barely
be guessed from this individual. The second specimen, BIOB-PAL-Goldfuss-643,
leaves no doubt as to the two stronger costae, which are extremely high. The
specimen as a whole is fragmentary, with approximately 65 radial costae visible in
total, at a preserved height of 54 mm; these costae are generally broader and more
prominent than in the lectotype. The holotype by monotypy of Hinnites gradus
LYCETT, 1863, from the Bathonian to Callovian Cornbrash Formation at Scarborough
(Yorkshire, UK), shows the same morphology. LYCETT (1863) referred the original
description to BEAN (1839), allegedly as “Pecten gradus”, but the epithet gradus was
not mentioned in that work, neither in Pecten nor any other genus.

QUENSTEDT'’s (1857, 1866) set of specimens, used to illustrate Pecten

tuberculosus, and thus to establish Velata, is also from the lower Bajocian of Baden-
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Wurttemberg. GPIT-PV-51465 is a specimen with articulated valves from
Hohenkarpfen hill south of Spaichingen, attributed to the Gosheim Formation (pers.
commun. GUNTER SCHWEIGERT, 2025/05) (Fig. 3A, C). Its left valve shows three more
prominent primary costae and, due to its excellent preservation, perfectly illustrates
the difficulty to distinguish between costae and striae (Fig. 3A). Its right valve, which
has only partly been freed from matrix sediment, preserves a deep byssal notch and
an active ctenolium (Fig. 3C). A second specimen, GPIT-PV-51464, from the type
locality, Wasseralfingen, has only the left valve exposed, with two markedly stronger
primary costae (Fig. 3B).

We consider Pecten abjectus PHILLIPS, 1829, Spondylus tuberculosus
GoOLDFUSS, 1835, and Hinnites gradus LYCETT, 1863 as synonyms. Consequently,
Velata abjecta (PHILLIPS, 1829) is the oldest available name and hence the valid
name for the type species of Velata. The variability seen in the number of costae on
left valves of Velata abjecta is considered intraspecific. The studied material from
Whitwell already suggests that the more prominent primary costae vary in number
from two to three, which is confirmed by the specimens from Germany. These two or
three prominent primary costae are the distinguishing characteristic of Velata abjecta,
which sets it apart from all other species in the genus.

Velata hartzi ROSENKRANTZ, 1956 from the Pliensbachian of Greenland is similar
to Velata abjecta in having three prominent costae. However, in the type material of
Velata hartzi the fine costae are not visible, probably due to inadequate preservation.
Thus, we tentatively consider V. hartzi as a junior synonym of V. abjecta.

A similar case of an inequivalved pectinid with strong costae is Euthymipecten
asterianus (D’ORBIGNY, 1850), the type species of the genus Euthymipecten DHONDT
& DIENI, 1988, from the Lower Cretaceous of Sardinia. It differs from Velata in having
the left valve flattened instead of the right one, and it lacks the 2—3 more prominent

primary costae.

Distribution: Specimens studied by us derive from the lower Bajocian of Yorkshire
(UK) and Baden-Wdurttemberg (Germany). The synonym H. gradus was described
from Bathonian to Callovian strata of Yorkshire (UK) (LYCETT 1863). Further
European records are from the Bajocian of Luxembourg (HAAs & WEIs 2005), France
(LissAaJsous 1910), and Austria (TRAUTH 1923), Bathonian of France (FISCHER 1969)
and Sardinia (ltaly) (FuciNni 1911), and the Middle Jurassic of Switzerland (ROLLIER
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1915). From outside Europe, only Toarcian to Aalenian material from Chile is
assigned to this species with certainty (ABERHAN 1994). Pliensbachian material from
Greenland (V. hartzi) (ROSENKRANTZ 1934, 1956) very likely belongs here. Uncertain
records come from the Aalenian of Switzerland (ETTER 1990), Bajocian to Callovian
of Kenya (WEIR 1930, 1938; JOUBERT 1960), the Upper Jurassic (?) of Tanzania
(MULLER 1900), Callovian of India (JAITLY et al. 1995), and the Middle Jurassic of
Poland (KRACH 1934). JOHNSON (1984) indicated the earliest record as from the
upper Pliensbachian of Yorkshire and considered records from Callovian and
Oxfordian strata as questionable.

4 Ecology of Velata

The ecology of Velata has been discussed repeatedly. It is striking that its right valve,
commonly described as fragile, is so rarely preserved. Together with the irregular
morphology of the left valve, this has led several authors to the assumption that the
right valves were cemented to a substrate during lifetime (e.g. Cox 1942; Cox 1952;
HERTLEIN 1969). Based on 263 shells (of which only nine were right valves), HARPER
& PALMER (1993) convincingly documented the cementing habit of Velata in later
ontogenetic stages. Recently, WEIS et al. (2023, p. 9) reported specimens of Velata
abjecta attached to shells of the large early Bajocian nautilid Cenoceras
rumelangense from Luxembourg and Germany.

On the other hand, the Chlamys-like morphology of the right valve with a deep
byssal notch is remarkable, and the possibility that its ctenolium remained active
throughout ontogeny was also discussed (JOHNSON 1984). GOLDFuUSS (1835)
remarked that the ‘left valve’ [= the right valve] of Spondylus velatus was flattened but
not cemented to a substrate. QUENSTEDT (1857, 1866) figured an adult right valve of
Pecten tuberculosus (= Velata abjecta) where the active ctenolium is clearly visible,
indicating a byssate mode of life (refigured in Fig. 3C here). JOHNSON (1984)
maintained that there was no positive evidence for cementation in Velata, and the
specimens must have been closely attached to the substrate by short byssal threads,
given that some specimens were showing xenomorphic sculpture. Moreover,
articulated specimens of Velata from the Oxfordian of southern Germany present in
the collections of SNSB-BSPG show no cementation during adulthood.
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In summary, the majority of the known Velata right valves do not show evidence
of cementing (i.e. attachment scars, preservation attached to a substrate) but
possess a deep open byssal notch with an active ctenolium indicating byssal
attachment during the entire ontogeny. However, other specimens of Velata were
found cemented to a substrate, so the genus must be regarded as facultatively

cementing in adulthood.

5 Conclusions

After more than 120 years of taxonomic and nomenclatural confusion, we show that
Velata QUENSTEDT, 1857 is the correct genus name for Mesozoic medium- to large-
sized pectinids of Hinnites-type morphology, characterised by a flat right valve and a
slightly to markedly inflated left valve ornamented with undulating radial costae, often
of several orders of strength. The widely used genus name Eopecten DOUVILLE, 1897
is a junior objective synonym of Velata, and Velopecten PHILIPPI, 1899 is an
unjustified emendation.

Based on investigation of type and topotypic materials we conclude that the
type species of Velata, Spondylus tuberculosus GOLDFUSS, 1835 from the Middle
Jurassic (Bajocian) of southern Germany, is a junior synonym of Velata abjecta
(PHILLIPS, 1829) from broadly coeval strata of northern England. Since the original
type material of Pecten abjectus PHILLIPS, 1829 is lost, we designate a neotype for
this species from the lower Bajocian Cloughton Formation of the original type locality,
Whitwell-on-the-Hill (Yorkshire). Furthermore, we designate a lectotype for Spondylus
tuberculosus GOLDFUSS, 1835. Velata hartzi ROSENKRANTZ, 1956 is tentatively
included in the synonymy of Velata abjecta.

Following a comprehensive survey of the published literature, we present an
uncritical list of 80 species-level names originally described or currently placed in
Velata or its synonyms. Subject to a full revision of the listed species and their
occurrences Velata has an age range from the Middle Triassic (Ladinian) to the early
Late Cretaceous (Cenomanian) and was a common constituent particularly of
Jurassic faunas in the Northern Hemisphere, the western Tethys and South America.
Based on previous studies and our own observations, Velata was facultatively
cemented (with a secondarily closed byssal notch) or closely byssally attached (with
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an open notch and active ctenolium) in adulthood. Whether cementing versus byssal

attachment is a distinguishing character at species level remains to be seen.
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Figures

Fig. 1. Velata abjecta (PHILLIPS, 1829). Topotypic material from the Lebberston
Member of the Cloughton Formation at Whitwell-on-the-Hill, North Yorkshire, UK;

Hyperlioceras discites ammonite zone, lower Bajocian; all left valves. A. Specimen
CAMSMJ.51196, with three distinctly more prominent primary costae (arrows). B.
Specimen CAMSMJ.51198, with three only slightly more prominent primary costae
(arrows). C. Neotype, CAMSMJ.23238, original of Hinnites abjectus (PHILLIPS) in
MORRIS & LYCETT (1855: pl. 14, fig. 3), with three distinctly more prominent primary
costae (arrows). D. Specimen CAMSMJ.51197, with three only slightly more

prominent primary costae (arrows).
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Fig. 2. Velata abjecta (PHILLIPS, 1829). Syntypes of Spondylus tuberculosus

GoLDFuss, 1835, from the Sengenthal Formation of Baden-Wurttemberg, Germany;
Stephanoceras humphriesianum ammonite zone, lower Bajocian. A-C.
Paralectotype, BIOB-PAL-Goldfuss-643, left valve from Aalen, in posterior (A), lateral
(B) and obliquely anterior (C) view (photographs: MANUEL KuNz, Goldful3 Museum
Bonn, Germany). The two prominent first order costae are indicated arrowed. D, E.
Lectotype, SNSB-BSPG AS VII 640, specimen with articulated valves from
Wasseralfingen. D. Left valve. The two prominent first order costae are arrowed. E.

Right valve.
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A, B=10 mm

Fig. 3. Velata abjecta (PHILLIPS, 1829) from the Stephanoceras humphriesianum
ammonite zone, lower Bajocian of Baden-Wurttemberg, Germany. A, C. Original of
Pecten tuberculosus (GOLDFUSS, 1835) as figured by QUENSTEDT (1857: pl. 59, fig. 9,
1866, pl. 52: fig. 17), GPIT-PV-52464, articulated specimen, with posterior auricles
missing, from the Gosheim Formation at Hohenkarpfen hill south of Spaichingen. A.
Left valve. The three prominent first order costae are arrowed. C. Top part of right
valve from outside, showing the deep byssal notch and active ctenolium (arrowed).
B. Original of Pecten tuberculosus (GOLDFUSS, 1835) as figured by QUENSTEDT
(1857: pl. 89, fig. 10), GPIT-PV-52464, left valve from the Sengenthal Formation at
Wasseralfingen. The two prominent first order costae are arrowed.
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Supplementary material

Table S1. Uncritical list of species-group names that have been originally placed in
Velata or its synonyms or are assigned to them following the latest literature,
including information on the latest published taxonomic status, type region,
stratigraphic distribution, and taxonomic sources. Note that this list does not
represent a revision of the taxa included. Geographic and stratigraphic data refer only
to type material and disregard subsequent changes of a species’ taxonomic concept.
Additional species mentioned by JOHNSON (1984, p. 150) as potentially belonging to
Eopecten are excluded here, as is the genus Ventalium, which is only tentatively

considered a synonym of Velata.
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