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Isolated skeletal ossicles of a new brittlestar of the Family
Cheiropterasteridae Spencer, 1934 (Echinodermata: Ophiuroidea)
in the Lower Devonian of Bohemia (Czech Republic)

Izolované kosterni elementy nové hadice ¢eledi

Cheiropterasteridae Spencer, 1934 (Echinodermata: Ophiuroidea)
ve spodnim devonu Cech (Ceska republika) (Czech summary)

(2 text-figs, 6 photos)
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Isolated ophiurcid ambulacrals have been discovered in washings from the so-called “white beds” of Lower Devonian limestones
of the Barrandian area. They are unusual because they are sculptured and represent structural analogue of biserially arranged and
alternating arm plates of many Devonian crinoids. We interpret these ambulacrals as belonging to a new species of the Family

Cheiropterasteridae Spencer, 1934.
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Introduction

This is the first from the forthcoming series of our artic-
les concerning the ophiuroid fauna of the Barrandian
Devonian (Czech Republic). The presence of isolated
ophiuroid ossicles in washings from the so-called “white
beds” (weathered portions of Lower Devonian limesto-
ne beds at Praha-Holyné&, Praha-Klukovice and Praha-
Podoli) was previously mentioned by Jirovd & Nekva-
silovd (1959) but only very briefly (in a Czech-written
preliminary report), without description or illustration.
Hence, in Bohemia only the whole body fossils of Ordo-
vician (and the rare, undescribed Silurian) ophiuroids
attracted the attention of Lower Palaeozoic specialists
but the Devonian ophiuroid ossicles of the Barrandian
area remained practically unknown. A landmark study
on Devonian ophiuroid ossicles was published by Bec-
ker & Weigelt (1975). It ought to be stressed that the se-
cond of the authors (RJP) has collected for years an
abundant material of isolated skeletal ossicles of echin-
oderms (including ophiuroids) from all formations of
the Barrandian Devonian, We have verified again by
these washings that isolated ossicles should present a
better fossil record of echinoderms than the relatively
rare whole body fossils, which are sometimes extreme-
ly rare as in the Bohemian Devonian. In addition, the
isolated ophiuroid ossicles show us details of the articu-
lating facets and of the radial water vessel (RWV) that
are practically not visible in the whole body fossils.
Abundant ossicles, comprising a large portion of the
whole ophiuroid material from the Bohemian Devonian
decribed in this first article, have been collected especi-
ally from the quarries “Cerveny lom” near Praha-Kluko-
vice and “Na Konvéfce” at Praha-Smichov. Superficial-
ly, the ossicles resemble biserial arm plates of crinoids

but have a distinct channel for RWV, a pore for the late-
ral branch from RWYV to the tube foot, and a large podial
basin. They are very unusual ophiuroid ambulacrals (hal-
ves of vertebrae) with proximal and distal articulatory
surfaces without articulatory knobs or sockets, and wi-
thout defined areas for the insertion of dorsal and vent-
ral muscles. Also unusual is the distinct rugged ornament
on the apical surface and the outer sides of the halves of
vertebrae. These ossicles represent a previously unknown
ophiuroid species.

We interpret these ambulacrals (Ambb) as belonging
to an undescribed species of the Family Cheiropteraste-
ridae Spencer, 1934. The Bohemian ossicles probably
represent the first Cheiropterasteridae from a typical li-
mestone lithofacies. The so far reported members come
from slates (Germany), shales (England), carbonate bank
with bioherms and intervening silt substrate (U.S.A.), and
from mudrock-siltstone-sandstone sediments (Ceres Sub-
group, South Africa, see Theron & Johnson 1991),

The characteristics of this ophiuroid family are alter-
nating hemicylindrical Ambb, wide adambulacrals
(Adambb) lacking vertical spines, and extremely swollen
disk that is unplated at its dorsal side and extends to (or
very close to) the tips of the arms (Jell 1997). The inclu-
ded genera are Cheiropteraster, Loriolaster, Vandelooas-
ter, and Hexura (P. A. Jell will propose a substitute name
as Hexura was used previously for a spider). Isolated os-
sicles have not been described previously for these ge-
nera.

Cheiropteraster giganteus, Loriolaster mirabilis and
L. gracilis occur in the Lower Devonian Hunsriick Slate
(Lehmann 1957, Bartels — Briggs — Brassel 1998); an
ophiuroid cf. L. gracilis occurs also in the Silurian
(Lower Ludlow Shales) of Leintwardine, Herefordshire
(Hotchkiss 1978); Vandelooaster plicatilis occurs in the
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Mississippian of Crawfordsville, Indiana (Jell 1997), and
Hexura weitzi occurs in the Lower Devonian Bokkeveld
Series of South Africa (Spencer 1950).

Comparison of the discussed Bohemian ossicles with
the structure of Loriolaster mirabilis is informative.
L. mirabilis has Ambb that are very thick and that is seen
not just from the apical side but also from the oral one.
We show this in a very schematic diagram (Text-fig. 1a)
of L. mirabilis which depicts the Ambb as alternating
half-cylinders; the double row of Ambb forms an cylin-
drical ambulacral axial skeleton. Study of the axial ske-
leton of L. mirabilis helps to explain two unusual fea-
tures of the ossicles. The ossicles from the Bohemian
Lower Devonian do not have clear places for the inser-
tion of dorsal and ventral longitudinal muscles. Likewi-
se, in L. mirabilis there are no clear places for at-
tachment of these muscles. The Bohemian ossicles do
not have prominent articulatory knobs and sockets. In
L. mirabilis the successive Ambb seem to be firmly pres-
sed together, forming a solid and stiff structure that ne-
vertheless can bend somewhat (analogous to the way
that a biserial crinoid arm or a crinoid stem are formed
and can bend somewhat). It seems to us quite likely that
such a solid and stiff axial skeleton may not possess
well-developed articulatory knobs and sockets.

Biserial alternating arrangement of the Bohemian Ambb

The Bohemian Ambb were distinctly keeled at their me-
dian part (see esp. Text-fig. 1b and Text-fig. 2; direct
view on the keel is on the Photo 2), and this shape pro-
bably helped keep the structure relatively firmly locked.
The keeled shape of the Ambb is proof that the Ambb
were alternating. The zigzag median suture produced by
the keeled (convex angular) shape of the Ambb is an
unusual feature and, to the best of our knowledge, is not
found elsewhere among ophiuroids except in Vandeloo-
aster. In Vandelooaster Jell (1997, p. 306-307) describes
a zigzag of the ventral radial line of junction between the
two columns of Ambb as a result of each Amb having a
slightly projecting adradial margin (the tip of this proje-
ction, in the midlength of the plate, points directly at the
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Fig. 2. Cheiropterasteridae gen. et sp. indet., a schematic sketch
of an isolated ambulacral ossicle from the Lodénice Limestone
(Lower Devonian of Bohemia, Pragian) according to abundant
material of isolated Ambb deposited in the National Museum,
Museum of Natural History, Praha (NM, MNH) showing:

a — sharp median keel on the median side of the ossicle serving
for accommodation of two opposing Ambb; b — channel-like fur-
row for radial water vessel (RWV) with a small pore for lateral
branch of RWV; ¢ — ornament on the lateral margin of the am-
bulacral ossicle consisting generally of a double-row of about se-
ven distinct knobs; d — distinct podial basin with a small pore for
the tube foot.

suture between successive Ambb in the opposing co-
lumn). To the species description of V. plicatilis it is
said: “Ambb alternating in two columns; median line zi-
gzag in ventral view but straight or slightly zigzag in
dorsal view”, (Jell 1997, p. 307).

A similar keeled convex angular shape and zigzag
median line of junction between the two columns of
Ambb occurs in the asteroid Urasterella medusa (Hudson
1916, p. 127, and P1. 3). First of the authors (FHCH) has
seen large Urasterella (in a private collection, species not
identified) that have this feature of alternating Ambb,
with projecting adradial margin, making a zigzag medi-
an suture. But as an asteroid the Ambb should be oppo-
site. Our interpretation is that the Ambb of this Uraste-
rella are so solid, block-like sutured that the placement
of the Ambb as either opposite or alternate is no longer
an important constraint (perhaps the shapes of the sutu-
res become determined in response to mechanical forces;

Fig. 1. a — Loriolaster mirabilis, a schematic sketch of a specimen from Hunsriick Slate
(Lower Devonian of Germany, Emsian) according to PE 56533, deposited at the Field

it is very wide.

Museum of Natural History, Chicago, showing alternating ambulacrals (Ambb) from
oblique apical view. The double row of Ambb form a cylinder-shaped ambulacral axis
to the arm; the diameter of this cylinder is large enough to cause it to stand out as a to-
pographic high whether seen from the oral side or from the aboral side of the animal;
the laterals (or adambulacrals, Adambb) are drawn out laterally and located approxima-
tely at the mid-plane of the Ambb; the Adambb are not as thick dorso-ventrally as are
the Ambb and so the ambulacral ,groove* is not really a groove in the fossil, although

b — Cheiropterasteridae gen. et sp. indet., a schematic reconstruction of part of an arm
from Lodé&nice Limectone (L.ower Devonian of Bohemia, Pragian) according (v ipvla-
ted Ambb deposited in the National Museum, Museum of Natural History, Praha (NM,
MNH) showing an interesting structural analogue with biserially arranged arm plates of
some crinoids, from oblique apical view, radial water vessel (RWYV) is pictured as a small
circle accommodated within the opposing Ambb.
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Photo 1. Isolated ambulacral ossicle (Amb), inv. n. L 33080, in the same position as the idealized specimen in the drawing Fig. 2.

Photo 2. Slightly oblique view of the same specimen showing the distinct sharp median keel crossed in the lower portion by deep furrow for
the radial water vessel (RWV) and pierced by a pore of the lateral branch of RWV,

Photo 3. Isolated Amb, inv. n. 33081, showing double row of knobs on the lateral margin and, in the lower portion, a large podial basin with
a pore for the tube foot.

Photo 4. Isolated Amb, inv. n. 33082, showing median keel on the right side with conspicuous channel for RWV and pore for the lateral branch
of RWYV, distinct podial basin at lower left and ornament of sharp knobs in upper left.
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Photo 5. Similar isolated Amb, inv. n. 33083, direct view of a large podial basin (lower left portion of the picture) with a pore for the tube foot

and rich sculpture of sharp knobs (left and upper portion of the photo).

Photo 6. Isolated Amb, inv. n. 33084, showing a typical ornament on the lateral margin of the ossicle consisting of a double row of knobs (left

portion of the picture).

Explanations to the photographs 1-6. Cheiropterasteridae gen. et sp. indet., “Cerveny lom” quarry near Praha-Klukovice, Lodénice
Limestone (Lower Devonian of Bohemia, Pragian), SEM photographs of isolated ambulacral ossicles (Ambb) by I. Kulich, all specimens
deposited in collections of the Palaeontological Department, National Museum, Museum of Natural History, Praha, all specimens x47.

plates in regular echinoids have convex outlines and zi-
gzag sutures between columns of plates).

A zigzag suture of a different type occurs in certain
ophiuroids of the family Protasteridae. Where this radial
line is zigzag it is often the result of the adradial margin
of Ambb being concave, with the adradial proximal and
distal corners projecting into successive concavities on
Ambb of the opposing column (the suture between suc-
cessive Ambb thus points directly at the concavity in the
opposing Amb). It is easy to see in e.g. Protasterina fim-
briata (Schuchert, P1. 35, fig. 4). We can interpret this type
of zigzag structure as a good design in a flexible arm.

Itis interesting to note that Sumrall & Sprinkle (1998
wrote that it is a synapomorphy of the Asterozoa that the
perradial suture of flooring plates (Ambb) is straight (not
zigzag). The two types of zigzag sutures, convex angu-
lar in Cheiropterasteridae and U. medusa, and concave
angular in Protasteridae, appear to be secondarily evol-

2770d 10 be useful taxonomic charactets.

Ornament on the Bohemian Ambb

In L. mirabilis and other Cheiropterasteridae up to now
we do not see any ornament on the Ambb, whereas the
Bohemian Ambb have a conspicuous and rugged sculp-
ture (generally a double row of prominent knobs) on their
lateral sides. This is also a reason to suppose the Ambb
from Bohemia as representing a new, undescribed speci-
es. It is really highly unusual for ophiuroid Ambb to pos-
sess an ornament. Nevertheless, there are some reports of
such phenomenon: Petr (1988 - possible ornament on
Ambb of Bohemura jahni), Rasmussen (1950: 121, P1, 18,
fig. 11 — sculpture on isolated Ambb of Asteronyx? orna-
fus), and Mortensen (1913: 12, PL. 1, fig. 8; P1. II, fig. 4 -
glassy knobs on the vertebrae of “Ophioteresis elegans”
and other species of Ophiothela). As noted by the latter
author, the knobs are beneath thick skin, which must be
removed to make them distinct. There is ornament also on
the Ambb of the Devonian Hunsruckaster peregrinus (Le-
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hmann 1957: 142, figs 27, 28 — Asteroidea incertae sedis).
A feature not present in the Bohemian Ambb is the groo-
ve on the outer side of the halves of vertebrae seen in
U pliratilic (Jall 1007: fig. 1.7 “doreal ahradial groava™).

Localities and stratigraphical position
of the discussed ossicles

1. “Cerveny lom” quarry near Praha-Klukovice (Lower
Devonian, Pragian, Lodénice Limestone) — very abundant,
occurring together with other rich echinoderm fauna: cri-
noids (the most abundant inadunates, partly flexible crino-
ids and camerates), rthombiferans and diploporits, blasto-
ids, asteroids, other ophiuroids, echinoids, cyclocystoids
and holothuroids (for the information on the lithology see
also Prokop 1986).

2. “Na Konviice” quarry at Praha-Smichov (Lower Devo-
nian, Pragian, Lodénice Limestone) — similarly abundant,
accompanied with the same type of echinoderm fauna.

3. “Divéi hrady” quarry (today back filled) at Praha-Smi-
chov (Lower Devonian, Pragian, Lodénice Limestone).
4. Srbsko near Beroun, in an unnamed quarry near the
Kacdk Creek mouth to the Berounka River (Lower Devo-
nian, Pragian, Slivenec Limestone).

5. “U jezirka” quarry, Praha-Hluboéepy (Lower Devoni-
an, Dalejan, upper part of the Tfebotov Limestone) — one
unique isolated ambulacral plate.

Comparative study material and ackowledgements

1. Field Museum of Natural History, Chicago, with
thanks to Mr. Greg Buckley, Invertebrate Paleontology
Collections Manager. Loriolaster mirabilis, Gurley Col-
lection, with labels by Stuertz, dated April 1889, speci-
mens UC 18889, PE 56533 (well-prepared from both si-
des), and PE 56534.

2. Royal Ontario Museum, Toronto (ROM), with thanks
to J. Waddington, P. Fenton, D. Rudkin, and P. von Bit-
ter. L. mirabilis ROM No. 1422D (labeled Aspidosoma
tischbeinianum), aboral view, well-prepared specimen.
3. University of Cincinnati Geological Museum, Geolo-
gy Department (UCGM), with thanks to D. L. Meyer. La-
tex cast of Hexura weitzi, UCGM No. 34733 (Hansman,
Shaw & Pettibone 1962: 46; original, No. 11055 is de-
posited in the South African Museum, Capetown).

4. Museum of Natural History, London, with thanks to
D. Lewis. Latex casts of cf. L. gracilis, BMNH 47949,
BMNH 47953, BMNH 38527 (all labeled Furcaster lep-
tosoma).
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Izolované kosterni elementy nové hadice ¢eledi Cheiroptel:asteridae Spencer, 1934
(Echinodermata: Ophiuroidea) ve spodnim devonu Cech (Ceska republika)

Izolované ambulakrdlni desti¢ky (Ambb) hadic byly nalezeny ve vyplavech tzv. ,bilych vrstev** vépencl &eského spodniho devonu (oblast
Barrandienu). Jsou neobvyklé, protoZe jsou skulpturované a protoZe pfedstavuji kuridzni strukturni ekvivalent biseridlnich ramen &etnych
devonskych krinoidd. Tyto Ambb zde pfifazujeme k zatim nespecifikovanému novému druhu ¢éeledi Cheiropterasteridae Spencer, 1934,
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