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Abstract

The multi-component skeletons of many groups of organisms, such as plants, arthropods, echi-

noderms and vertebrates, are commonly found disintegrated into separate elements in the fossil

record. A new Early to Late Devonian crinoid morphospecies, Pseudobystrowicrinus (col.) fio-

nae gen. et sp. nov., based on disarticulated columnals, is known from in-situ occurrences in

south-west England and as float (erratics) of Pleistocene forerunners of the present-day River

Maas (Meuse) in the province of Limburg, the Netherlands. Specimens are commonly preserved

in sandstones. Columnals are probably derived from the mesistele; they are large nodals with

rounded epifacets and also a small, central, pentagonal, lumen with a symplectial perilumen. The

most distinctive feature is a broad, deep, pentastellate areola, appearing like a wide, By-

strowicrinus-like lumen in natural moulds. The column is heteromorphic; nodals are robust. This

particular crinoid was likely a cladid or camerate adapted to high-energy environments.
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1. Introduction

A perennial problem posed by the fossil record is that
of the reconstruction of organisms from their distrib-
uted fragments. Many groups of organisms have a
complex, multi-element skeleton that disarticulated
post-mortem unless preserved in exceptional circum-
stances such as rapid burial (obrution) and absence of
subsequent burrowing by scavengers. Groups that
typically ‘fall apart’ after death include plants, ar-
thropods, echinoderms and vertebrates. The rarer
articulated members of these groups include many
exceptional fossils. Restoration of the complete or-

ganism from component parts is problematic. Rarely
is sufficient material preserved in close association to
permit reconstruction (e.g., Sprinkle, 1973). In some
groups particular components are considered suffi-
cient to define a taxon, such as the teeth of sharks
(e.g., Portell et al., 2008) and micromammals (e.g.,
Van den Hoek Ostende et al., 2018). Failing these
positions, the component parts themselves can be
named within a morphotaxon in anticipation that, at
some future date, they may be realigned within their
parent biological taxon.

The third of these methods is often applied to
disarticulated components of the stem, mainly
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columnals and pluricolumnals, of Palaeozoic cri-
noids, which are more typically named on the evi-
dence of the crown, particularly the cup. Features of
the stem are commonly poorly known and, even if
preserved, may include only a part of the proxistele
(see numerous examples in Moore and Teichert,
1978, volume 2). Herein, we describe specimens of
a new crinoid morphospecies that is widely dis-
persed in north-west Europe (Fig. 1A) and likely
belonged to a recognised genus or species, but one
from which the column distal to the proxistele re-
mains to be determined.

2. Locality and horizon

With the exception of lower Upper Carbonifer-
ous (Namurian) strata in the southeastern corner
of the province of Limburg (Epen-Cottessen ar-
ea), there are no outcrops of Palacozoic marine,
fossiliferous rocks in the Netherlands. In fact,
macrofossils of Cambrian—Carboniferous age are
collected mainly from reworked elements (errat-
ics), either still embedded in matrix or loose, in
gravel deposits of precursors of the rivers Maas
(Meuse) and Rhine in the south-east and central
Netherlands, including crinoid ossicles (Fig. 2).
In the north and north-east of the country, mate-
rial transported by the River Eridanos and by
Pleistocene glaciers can be found (Van der Lijn,

1974; Bosch, 1992; Akkerman, 2012; Blankers and
Nelissen, 2013; Messemaeckers and Smits, 2013;
Russcher et al., 2014; Jagt et al., 2019). Fossil-
iferous erratics of Palacozoic age in Maas and
Rhine gravels originate from the Ardennes Mas-
sif in Belgium, and the Eifel, Hunsriick and
Taunus ranges in Germany (Fig. 1B). (In con-
trast, specimens from south-west England, rep-
resented by old museum collections from the
type area of the Devonian, are probably at least
parautochthonous.)

In the northern part of the province of Limburg,
between Venray and Horst aan de Maas, lies the
Teunesen gravel pit near Tienray, where fluviatile
levels of Pleistocene to Holocene age, assigned to
the Beegden Formation (see De Mulder et al., 2003),
are extracted by (suction) dredging. The various
dumps of cobbles, boulders and pebbles at the pit
are frequently screened by local collectors. Favour-
ite rock types include fossiliferous Devonian sand-
stones, Lower Carboniferous limestones and silici-
fied Upper Jurassic limestones, as well as upper
Maastrichtian (Cretaceous) flints. It is in fine- to
medium-grained Devonian sandstones that the pre-
sent crinoid columnals have been found. Being er-
ratics, age assignments cannot be anything other
than approximate, being based on faunal assem-
blages and a direct comparison with records from

the original source areas in Belgium and Germany.
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Fig. 1. A. Schematic map of the southern North Sea Basin in north-west Europe, with indication of lo-
calities in England (1 — Fowey area, south Cornwall; 2 — Saunton, north Devon) and the Netherlands (3
— Tienray) mentioned in the text; B. Schematic map of north-west Europe, showing possible prove-
nance areas in Belgium (A — Ardennes) and Germany (E — Eifel; H — Hunsriick; T — Taunus) of the
holotype and most of the paratypes of Pseudobystrowicrinus (col.) fionae gen. et sp. nov.
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Fig. 2. A selection of dissociated crinoid columnals and pluricolumnals, of taxa of Devonian,

Carboniferous, Late Jurassic and Late Cretaceous age, from Pleistocene gravel deposits near
Balgoy, province of Gelderland, the Netherlands (collection and photograph: Werner Peters).
This image demonstrates something of the great range of forms that occurs in such a deposit rich

in reworked fossils. Scale in millimetres.

As far as mid-Palaeozoic sedimentary erratics in

fluviatile deposits (precursors of the rivers Maas

and Rhine) are concerned, Van der Lijn (1974, pp.
148, 149) distinguished three basic types of Devo-
nian age, as follows:

The so-called ‘Taunuskwartsiet’
quartzite), a greyish or yellowish white, quartz-

(Taunus

ite type with wine-red blotches, but very few
macrofossils, common in the southern and cen-
tral Netherlands. This type of rock is known in
situ from the Lower Devonian successions in the
Taunus and Hunsriick mountain ranges (Ger-
many), and the Ardennes Massif (Belgium;
Bultynck and Dejonghe, 2002) (Fig. 1B).

‘Spiriferenzandsteen’ (Spirifer sandstone), a
commonly markedly fine-grained rock type of
Early Devonian age, yellowish brown to greyish
in colour, and replete with internal and external
moulds of macrofossils on bedding planes, such

as crinoid (pluri)columnals, tentaculitids, bi-

valves, various brachiopods (mostly spiriferids),
trilobites and the tabulate coral Pleurodictyum
problematicum Goldfuss, 1829. This particular
type of rock is known from in-situ occurrences
in Germany and Belgium alike (Fig. 1B), as has
been demonstrated recently by Alberti (2016,
2018), Hellemond (2019), Hellemond et al.
(2019) and Stidkamp (2021).
‘Devonische zandstenen’ (Devonian sandstones) is
uncommonly quartz-rich, and of white, yellowish,
grey, greenish grey or brownish red colour, often
with white quartz veins. When barren of fossils, age
determination is virtually impossible. Red to reddish
brown sandstones and quartzites, of Middle Devoni-
an age, from Belgium are considered to represent the
southeastern extension of the ‘Old Red Sandstone’
desert (Bultynck and Dejonghe, 2002).

Of these, the ‘Spiriferenzandsteen’, of Early

Devonian age, is the most popular amongst col-
lectors, because of its rich fossil assemblages, in
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several distinct types, depending on which form
(brachiopod, trilobite, crinoid) is most common.
Brachiopods, trilobites and Pleurodictyum prob-
lematicum include the best age proxies. Species
of the brachiopod genera Brachyspirifer Johnson,
1970, and Arduspirifer Mittmeyer, 1972, com-
monly cover bedding planes (Fig. 3A—C), in as-
sociation with other brachiopods and tentacu-
litids. In addition, certain trilobite taxa, mainly
homalonotids (Digonus Giirich, 1909) and Tre-
veropyge Struve, 1958, date such sandstones rel-
atively precisely (Jagt, 2001, 2002; Van Viersen,
2005, 2006; Van Viersen and Cremers, 2007).
The most common type of crinoid columnal is
that which Van der Lijn (1974) referred to as
‘Ctenocrinus’. Ctenocrinus has been used as a
‘waste basket’ taxon hitherto (Donovan and
Fearnhead, 2021, pp. 61, 62) and may more cor-
rectly be a hexacrinitid (Donovan and Fearnhead,
2014, text-fig. 22, pl. 10, figs 7-9, amongst oth-
ers therein). This enigmatic taxon covers entire
bedding planes of some sandstones, commonly
the sole macrofossil represented, and is easily
distinguished from the new form described

herein by its small, circular lumen and articular
facet geometry. Cobbles in the streets of Maas-
tricht contain the same type, in comparable dis-
tribution patterns (Dubelaar et al., 2011, 2014).
For the time being, we accept an Early Devonian
(late Emsian) age for the holotype and some of
the paratypes (i.e., those from Tienray) of the
new columnal type described herein, from the
Spiriferenzandsteen.

3. Systematic palaeontology

Remarks: Crinoid terminology used herein fol-
lows Moore et al. (1968, 1978), Ubaghs (1978)
and Donovan (1986). The description follows the
criteria suggested by Fearnhead (2008). The use
of the ‘(col.)” suffix to the morphogenus follows
Stukalina (1968) and Donovan (1986). Specimens
discussed herein are deposited in the British Ge-
ological Survey, Geological Survey Museum,
Keyworth, United Kingdom (prefix BGS GSM),
the Natural History Museum, London, UK
(NHMUK) and the Natuurhistorisch Museum
Maastricht, the Netherlands (NHMM).

10 MM
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Fig. 3. A—C. Typical examples of so-called ‘Spiriferenzandsteen’ (Spirifer sandstone) from

gravel deposits in the province of Limburg (the Netherlands), with various macrofossil assem-
blages (collection and photographs: Ger Cremers); A. GC 0096, gravel pit Teunesen, Tienray; B.
GC 0158, gravel pit Terraq, Arcen; C. GC 4905, gravel pit Terraq, Arcen, part and counterpart.
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Class Crinoidea J.S. Miller, 1821
Incerti ordinis

Morphogenus
Pseudobystrowicrinus (col.) gen. nov.
urn:Isid:zoobank.org:act:BOC8S8DE2D-49E6-4225

-8102-83FD4FEBODS59

Etymology: Literally, a false Bystrowicrinus
(col.); Greek wevdng, pseudes = lying or false, and
the morphogenus Bystrowicrinus (col.) Yeltysheva
inYeltysheva and Stukalina, 1963, was diagnosed
by Donovan (1995, p. 128) thus: “Columnals holo-
meric, circular or pentagonal in outline; axial canal
pentastellate, narrow centrally, but with five equally
spaced lumen rays, pointing towards angles of
columnal (if present); areola present or absent; ar-
ticulation symplectial.” The areola of Pseudoby-
strowicrinus (col.) gen. nov. mimics the lumen of
Bystrowicrinus (col.).

Type species: Pseudobystrowicrinus (col.) fionae
gen. et sp. nov., by monotypy.

Diagnosis: Mesistele(?) only; large nodals, rounded
in outline, with a small, central, pentagonal, lumen with
a symplectial perilumen and a broad, deep, pentastellate
areola (appearing like a broad lumen in natural
moulds); column heteromorphic.

Remarks: These columnals were originally misi-
dentified as a Bystrowicrinus (col.) sp., the stellate
areolae being mistaken as lumina when preserved as
external moulds. The poor preservation of all
specimens in sandstone precludes detailed determi-
nation of fine features such as a symplectial articu-
lation (see ‘Discussion’). Typical features are best
seen in the holotype (Fig. 5).

Range: Lower (?upper Emsian) to Upper Devo-
nian (Famennian).

Pseudobystrowicrinus (col.) fionae gen. et sp. nov.
(Figs 5-7)
urn:lsid:zoobank.org:act:4FE408FA-0039-42D9-

AB21-885618C7E667
2012 Bystrowicrinus (col.) sp. sensu lato; Donovan,
p- 118, fig. 1G.
2021 Bystrowicrinus (col.) sp. A; Donovan and
Fearnhead, pp. 111-112, pl. 24, fig. 20.
Etymology: Dedicated to Dr Fiona E. Fearnhead

(London), in recognition of her important studies of
mid-Palaeozoic crinoids of northern Europe.

Type material: Holotype, NHMM HIJ 1001, disar-
ticulated columnal (Fig. 5); paratypes, BGS GSM
104608 (Donovan, 2012, fig. 1G; Donovan and
Fearnhead, 2021, pl. 24, fig. 20); NHMUK E21839;
NHMM HJ 1000, HJ 1001 (pluricolumnal), MD 6819
(at least four moderately well-preserved specimens,
plus others preserving less detail) (Figs 5-7).

Localities and horizons: All specimens are natural
moulds in sandstones. NHMM specimens are all
from the Teunesen gravel pit at Tienray. This, the
type locality, is unfortunate as it is based on fluvially
reworked fossils and thus lacks a precise stratigraph-
ic context. However, by using brachiopod and trilo-
bite proxies (see above), we envisage an Early De-
vonian, probably late Emsian, age for this material.

The label with specimen BGS GSM 104608
reads, “Wyatt-Edgell Collection 2091. Lower De-
vonian. Fowey. Rhodocrinus”. The collection of
Henry Adrian Wyatt-Edgell (1847-1866), who died
of diphtheria while on military duty, was acquired
by the (then) Museum of Practical Geology
(Cleevely, 1983, p. 319). The Fowey area in south
Cornwall (south-west England) lies within the Looe
Basin, within the outcrop area of Lower to Middle
Devonian strata (Leveridge 2011, fig. 1).

NHMUK E21839 is from the Upper Devonian
Pilton Mudstone
Downend, Saunton, near Barnstaple (north Devon,

(Famennian) Formation at
south-west England). This may be locality 8 of Do-
novan and Fearnhead (2014, p. 10, text-fig. 1).

Diagnosis: As for the morphogenus.

Description: Based mainly on the NHMM spec-
imens. Nodal columnals preserved as external
moulds in medium-grained sandstone. Nodals round,
typically 10+ mm in diameter with a wide epifacet;
internodes are short and somewhat narrower (Fig. 5).
Lumen central, small, pentagonal with incurved
sides and rounded angles. Narrow perilumen with
short, peg-like, symplectial articulation perpendicu-
lar to sides (only seen on holotype; Fig. 5). Areola
large, pentastellate, strongly sunken (Figs 5, 7). Ar-
ticulation not preserved. Latera of nodals convex,
unsculptured. Column heteromorphic, internodals
not preserved, but nodals only slightly separated.
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10 MM

Fig. 4. Isolated columnals of ‘Ctenocrinus’ sp., possibly a hexacrinitid sp., covering bedding

planes of Lower Devonian sandstones of the ‘Spiriferenzandsteen’ type (GC 0694) from gravel

pit Terraq, Arcen (collection and photograph: Ger Cremers).

Fig. 5. Pseudobystrowicrinus (col.) fionae gen.
et sp. nov., holotype, NHMM HJ 1001[A], ar-
ticular facet, natural mould. Note the pentago-

nal lumen preserved within the pentastellate
areola. Scale in centimetres and millimetres.

Specimen uncoated.

Fig. 6. Pseudobystrowicrinus (col.) fionae gen. et
sp. nov., paratype, NHMM HJ1001 [B], natural
mould. Lateral view of pluricolumnal; note that
the two nodals, each with a broad epifacet, are
only slightly separated, indicating that the inter-
noditaxis was low. Scale in centimetres and mil-
limetres. Specimen uncoated.
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Fig. 7. Pseudobystrowicrinus (col.) fionae gen.
et sp. nov., paratypes, NHMM MD 6819 (left)
and HJ 1000 (right), natural moulds. This view
shows at least five articular facets and the in-

different preservation typical of these speci-
mens in sandstone. Scale in centimetres and

millimetres. Specimens uncoated.

4. Discussion

The suite of columnals in the NHMM collections
include the best-preserved specimens of this enig-
matic morphotaxon. The main problem presented
by all available specimens is taphonomic, not sys-
tematic. Donovan (2012, p. 118) was uncertain of
the assignment of the single BGS GSM specimen
.. At that

time, it was assigned to Bystrowicrinus (col.) sensu

13

because of its ““... poor preservation ..
lato. With the identification of a second specimen
(but no better preservation), it was elevated to By-
strowicrinus (col.) sp. A (Donovan and Fearnhead,
2021); the NHMUK specimen was not illustrated.
At this stage, the areola was being misidentified as
the lumen.

The numerous NHMM specimens, particularly
the holotype (Fig. 5) and the short pluricolumnal
(Fig. 6), have now demonstrated that the central
stellate structure is a deep areola and not the lumen.
The true lumen is a small, central, pentagonal
structure with an attendant perilumen. However, the
areola is an unusually distinctive structure, making
these specimens worthy of a new morphogeneric

determination. Pseudobystrowicrinus (col.) gen. nov.
is only superficially similar to Bystrowicrinus (col.)
(compare diagnoses, above), but they are not close-
ly related and may be easily confused, as it has been
hitherto, due to the vagaries of preservation.

At all three sites preservation is in sandstone that
only retains the coarsest of detail. This is apparently
a palacoecological signal — P. (col.) fionae gen. et
sp. nov. preferred a sandy substrate — but until fur-
ther specimens are identified in situ it is unlikely
that more can be made from this determination.
They may, of course, be derived by, for example,
turbidity currents. The sandstone also influences
taphonomic inferences. For example, the articular
facet articulation appears synostosial, but this is
certainly an artefact (Donovan, 1989, 1990), a fine
symplectial articulation probably being lost (com-
pare with Fearnhead and Donovan, 2007).

Stellate areolae are distinctive and commonly
limited to disparids such as locrinus Hall, 1866 (e.g.,
Donovan et al., 2011). However, disparids are typi-
cally small, gracile and ‘weedy’ (Donovan and
Lewis, 2008), whereas columnals of P. (col.) fionae
gen. et sp. nov. are robust. It could represent an un-
usually robust disparid, but, more likely, either a
cladid or camerate with unusual areola geometry.
Certainly, the depth of the areola is extreme (Figs 5,
6), likely to indicate an unusual strength of associ-
ated ligamentation and, again, perhaps indicating
adaptation to a high-energy (= sandy) environment.

In the introduction we asserted that P. (col.) fio-
nae gen. et sp. nov. may be derived from a genus or
species that is already known. Crinoid columnals in
the Devonian of northern Europe, and the source
area of the present material in particular, are under-
studied and each taxon is commonly only known
from one locality (e.g., Donovan and Fearnhead,
2021). Pseudobystrowicrinus (col.) fionae gen. et sp.
nov. is now recognised from two sites in south-west
England and as float in the River Maas, the latter of
which may certainly represent more than one
source; all Dutch and English specimens show sim-
ilar mouldic preservation in sandstones. Such a
widespread crinoid may also be known from more
easily identifiable material (cups or crowns). What

is now required is a cup or crown attached to a
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complete stem, enabling the various disarticulated
parts to be linked. As far as we have been able to
establish, there is no match with any of the Devo-
nian crinoids recorded from possible source areas in
Germany (compare Miesen, 1971; Bohaty, 2005a, b,
2006a—e, 2009, 2011a, b; Bohaty and Herbig, 2007,
2010; Bohaty et al., 2014; Alberti, 2016, 2018).

Bystrowicrinus (col.) sp. B of Donovan and
Fearnhead (2021, p. 112, pl. 24, figs 18, 19) is, like
NHMUK E21839, from the Pilton Mudstone For-
mation. It is certainly Bystrowicrinus (col.) sensu
stricto. The only nominal British Devonian colum-
nal with a pentastellate areola is Floricrinus (col.)
priscus (Goldfuss, 1831), a taxon with a geometry
of the articular facet very different from that of P.
(col.) fionae gen. et sp. nov. (Donovan and Fearn-
head, 2021, pp. 112-113, text-fig. 51).
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