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INTRODUCTION

Brittle-stars from the Bohdalec Formation (Upper Berounian, corresponding
with Early Ashgillian) are the youngest known in the Bohemian Ordovician. At
Velka Chuchle near Praha, a number of well-preserved ophiuroid specimens were
discovered by the famous collector, Mr. Josef Putzker, in greenish-grey claystones
representing the clayey shale facies (HAVLfcEK, 1982, p. 125). All the original
brittle-star bodies are dissoluted, and into the voids iron oxides have been pre
cipitated. The first, and as yet the best one of all specimens donated to National
Museum, Praha was incorrectly assigned by PRANTL (1,948) to Bohemura jahni.
In the present article, the latter specimen is stated as the holotype of Taeniaster
bohemicus n. sp. Bohemura jahni does not occur in the Bohdalec Formation.

Further specimens of Taeniaster bohemicus n. sp. are deposited in collections of
the Palaentological Department of the National Museum, Praha (below abbrev. as
NM) and in the collections of the Geological Survey, Praha (below abbrev. as GS):
coll. Chlupac (NM), coll. Havlata (GS), coll. Putzker (NM), coll. Simak (NM), and
coll. Mikulas (NM). Specimens of the first three collections come from claystone
facies, Velka Chuchle near Praha. Rare and very poorly preserved specimens from
the two latter collections have been derived from metro-excavations at Chodovska
Street (Praha 4-Sporilov) where the clayey shale grades laterally into silty or sandy
sediments of the so-called .Polyteichus" facies.

A unique slab of dark-grey micaceous silty shale, with carbonate cement and rich
faunal remains, was discovered by dr. V. Havlicek in the metro-excavations at
Chodovska Street (Praha -l-Spofilov) in 1970. The slab represents about the mid
dle part of the Bohdalec Formation, particularly the" Onniella michlensis Com
munity" confined to the .Polyteichus" facies (see HAVLfcEK, 1982, p. 124). It
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incomplete whip-like tip of the holotype; see text-fig. 1). There are more than 45
pairs of them per arm on the whole.

Ambulacral plates of the left and right sides of the arm alternate, and the median
suture (or median groove) of the ambulacrum is straight and narrow. Ambulacrals
of the halves of the arm fit very closely together. Radial canal of the water vessel is
enclosed within the opposite ambulacrals and as well as the inner sides of am
bulacrals is not visible in any of the specimens. Oral face of each ambulacral is
provided with a boot-shaped adaxial ridge which occupies slightly more than one
half of the oral face of the ossicle. In some specimens, the leg of the boot is slightly
longer than the sale, but typically the leg is precisely as long as the sole. The width
of the leg is generally the same as that of the foot, forming about one half of the
length of the ambulacral plate. The toe points bluntly, being as wide as the remain
ing part of the boo t. At the level of the upper end of the foot there is more or less
distinct , shallow groove crossing transversely the boot. This groove served probably
for support of the external branch of the nerve and pseudohaemal canal. The podial
basin is squarely outlined with the fron t of the leg and with the instep, and slightly
extends onto the inner wall of the neighbouring lateral ossicle.

The aboral faces of ambulacrals are generally covered with thick integument, the
surface of which is very poorly preserved as mentioned above. In some arm
-portions of some specimens the insertions for the dorsal longitudinal muscles are
observable, moderately broad, but in some places very broad and in many places
very narrow. Therefore, the aboral outline of the ambulacrals is variab ly quadrate
to trapezoidal. In my opinion, the character of the dorsal muscle depressions as the
main diagnostic feature seems to be exaggerated, at least in the genus Taeniaster.
The dorsal muscle depressions of T. bohemicus n. sp., as in other protasterids, are
bordered by raised ridges.

Laterals (or adambulacrals) are about as wide asambulacrals, ear-shaped, with
short adambulacral nose. Oral ridges distinct, rounded, sometimes almost two
times bent. Groove spines not observed. The oral ridges are generally slightly
compressed in the proximal portion of the free arm, but distinctly erected, perpen
dicular to the ambulacral groove where incorporated in the disc and near the place
where the laterals are gradually closed over the ambulacral groove. On the aboral
side of the laterals, there is a distinct vertical ridge. Vertical spines are rarely
preserved, being about as long as the length of the lateral plate, sharp and slender.

Only first ambulacrals and mouth-angle plates are preserved as components of
the mouth frame. Oral side of the mouth frame is covered with papillae slightly
larger than those from the oral face of the disc. (see text-fig. 2a). the mouth-angle
plates are short, proximally provided with a socket for torus-attachment. Tori and
teeth not preserved. Aboral side of the mouth frame invariably poorly preserved.
Only the concentric grooves for the nerve and water rings are well-observable (see
text- fig. 2b). Also the impressions for the musculus interradialis externus are rela
tively distinct.

D imens ions of the h ol otyp e (in mm.) :
interradial disc radius
radial disc radius . . . . . . . . . . . .
radial arm radius . . . . . . . . . . . .
width of arm at the place of junction with the disc
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Disscusion: The closest affinities of Taeniaster bohemicus n. sp. appear to lie
with the much older, Llandeilian species T. ibericus from Spain. The differences are
insignificant: slightly smaller size of T. ibericus, and shorter ambulacrals in T.
bohemicus. The ambulacrals are elongated in radial direction in the species from
Spain (the leg is much longer than the sole) in contrast with the Bohemian species
in which the leg is generally as long as the sole. Other differences are problematical:
there are dense papillae on the oral side of the jaws in T. bohemicus while no ones
are preserved in T. ibericus. Surprisingly, the groove spines are preserved in the
latter but absent in T. bohemicus. Of course, the absence of groove spines in the
Bohemian species should remain open to question.

In all specimens of T. bohemicus from Velka Chuchle (claystone facies of the
Bohdalec Formation) the position of the arms suggests oriented embedding, with
movement around vertical axes causing azimuthal orientation (so-called "Ein
steuerung" of von KOENIGSWALD, 1930, and part icularly his "Schirmlage" ).
The holotype (P I. I, fig. 1 and PI. II, fig. 2; text- fig. 1) is preserved in this position
but it is not very distinct because of incompleteness of the arms. The best example
is the paratype A (PI. II, fig. 1) with all arms clearly oriented in one direction. This
suggests that the brittle-stars have been moved by more or less weak current action
before becoming incorporated in the soft sediment, and this mode of preservation
also insinu ates th at in contrast with the supposed burrowing life habit of Bohemura
jahni Jaekel (see PETR, 1988; 1989) from shallower waters, the species Taeniaster
bohemicus n. sp., a relatively deeper-water brittle-star, led an epifaunal mode of
life. This suspection is also partly supported by the familiar negative response to
light of extant ophiuroids (HYMAN, 1955, p. 657).
O ccurr e n ce: Velka Chuchle near Praha in claystone facies of the Bohdalec
Formation, and Praha 4-Spofilov (metro excavations at Chodovska street) in silty
to sandy sediments of the .Polyteichus" facies of the same formation.

Klarasterina n. gen.

Typ e species : Klarasterina klara n. gen., n. sp., Upper Ordovician of
Bohemia.
D ia gn o sis: For diagnosis and discussion see the description of the only known
species below.

Klarasterina klara n. sp.

D eriv ati o n ominis: the name is derived from the Chris tian name of my
mother - Klara.
H olotyp e: the specimen GS VH 517 1a showing its aboral face , figured herein
on PI. III (the specimen lower middle), on PI. IV, and on text-fig. 3a, b.
Locu s typi cu s: metro-excavations at Chodovska Street (Praha -l-Spofilov).
Stratum typicum: Upp er Berounian, middle part of the Bohdalec Forma
tion, .Polyteichus " facies, so-called "Onniella michlensis Community" of HAV
LfcEK (1982, p. 124).
Materi a l : Only one slab containing the holotype, paratype A - GS VH
5171b (specimen showing its oral face; herein on PI. III upper right, and on text-fig.
3c), and several unfigured fragments of other specimens.
Desc ripti on: Small protaster id ophiuroid with round ed disc. The convex mar
gins of the disc without marginalia or "pseudomarginalia". Both oral and aboral
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sides of the integument of the disc densely granulated by relatively large papillae.
No disc spines observed. Madreporite not preserved. There seems to be a possibility
(but it is very poorly visible on the material at the author's disposal) that on the
aboral face of the disc some papillae are aggregated in small, possibly regularly
arranged clusters (it is not figured herein because of absence of further supporting
material).

2mm wr

nr
MAP

B

c

Text-fig. 3: Klarasterina klara n. gen., n. sp.
A. Sketch of the aboral face of the holotype (GS VH 5i7ia) drawn from the photograph on PI. III

(specimen lower middle) and PI. IV. d - disc, b- jaw figured on the text-fig. 3B.
B. dtto, detail of fused first ambulacral (Amb 1) and mouth-angle plate (MAP).

p - pores to canals leading to the podial basins of the first two tube feet.
mie - excavation for the insertion of musculus interradialis extemus.
mrs - excavation for the insertion of musculus radialis superior.
wr - groove for water ring
nr - groove for nerve ring

C. Reconstruction of the oral side of the proximal part of free arm (after paratype A - GS VH 5i71b)
showing the boot-shaped ridges of the ambulacrals and the two times bent laterals.
d - disc, pb - podial basin
(see also PI. III - specimen upper right) .

Arms are incomplete, possibly very long, slender, tapering almost imperceptibly,
being of greatest width near the place of junction with the disc. About 4 to 5 pairs
of ambulacral plates are incorporated in the disc. Much more than 16 pairs of them
are present in the free arm (16 pairs observed in the incomplete arm of the holo
type).
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Ambulacrals alternate, the median groove (or suture) between them is slightly
sinuous (see text-fig. 3c). The ambulacral ossicles are elongated in radial direction
and provided with a boot-shaped adaxial ridge on their oral side, bearing slender
leg which is almost two times as long as the foot. Also in the aboral aspect the
ambulacrals show distinct elongation, only with narrow depressions for the inser
tion of the dorsal longitudinal muscles (text-fig. 3a). Laterals are slightly wider 'than
ambulacrals, ear-shaped, with oral ridges two-times bent. Also the vertical ridges
are distinct. No groove or vertical spines preserved.

The preserved components of the mouth-frame are only first ambulacrals and
mouth-angle plates (preserved only in the holotype, text-fig. 3b). Tori and teeth not
preserved. The aboral sides of the mouth-angle plates are slender and long, three
times as long as wide, with grooves for the nerve and water rings. The aboral side
of the first ambulacral is provided with a distinct furrow for the water ring, with two
pores to the canals to the first two podial basins. The suture between the first
ambulacral and the mouth-angle plate is well-observable as well as the impression
for musculus interradialis externus and musculus radialis superior.
Discussion:The new genus Klarasterina n. gen., represented by the only
known species described herein, is partly related to Taeniaster Billings, 1858,
Drepanaster Whidbome, 1898 and Eugasterella Schuchert, 1914. From Taeniaster
it differs by slightly sinuous median suture between the alternate ambulacrals, and
by very long mouth-angle plates. From Drepanaster it differs in having very narrow
depressions for the insertion of the dorsal longitudinal muscles (there are extremely
broad insertions in Drepanaster - see e. g., UBAGHS, 1942). Surprisingly, it is
similar to Eugasterella, particularly to Eugasterella thorni Kesling, 1969 from the
Middle Devonian of Ontario, but it is distinguished from the latter by the whole
shape of laterals, and by slightly longer mouth-angle plates. However, there is an
interesting similarity between the two species in the shape of the disc and of the
ambulacrals.

Klarasterina klara n. gen., n. sp. led possibly an epifaunal mode of life scavenging
on the remains of other dead animals of the " Onniella michlensis Community"
(HAVLfcEK, 1982, p. 124).

Dimensio ns of the holotype (in mm.):
Disc radius . . . . . . . . . . . . . . . . .
radial arm radius . . . . . . . . . . . . . .
width of arm at the place of junction with the disc

Occurrence : only the typa-locality and the type-stratum.

5
more than 17
1,5 to 2
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VACLAV PETR

DVE NOVE RADICE (OPHIUROIDEA, PROTASTERIDAE)
ZE SVRCHNiHO ORDOVIKU CEtH

Z bohdaleckeho souvrstvi (svrchni beroun) jsou znamy dosud nejmladsi hadice stredoceskeho ordo
viku. Byly objeveny na lokalite Velka Chuchle u Prahy panem J. Putzkerem, a to v jflovcove facii
zmfneneho souvrstvi, Nejlepsf exemplar daroval J. Putzker Narodnimu muzeu v Praze a fotografie
tohoto kusu byla otistena v casopise "Chvilky v pifrode" (PRANTL, 1948). F. Prantl jej mylne zafadil
do druhu Bohemura jahni Jaekel, 1903. Tento doposud stale nejlepe zachovany exemplar je zde
stanoven jako holotyp noveho druhu, nazvaneho Taeniaster bohemicus, n. sp., ktery je blfzce pifbuzn y
s druhem T. ibericus Hammann et Schmincke, 1986 ze svrchnfho llandeilu Spanelska. Zbytek materialu
pana J. Putzkera presel do vlastnictvi Narodnfho muzea az teprve ke konci roku 1987 , po smrti tohoto
vyznamneho sberatele . Z lokality Velka Chuchle pochazej f jeSte dye mensi sbfrky popisovanych hadic
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(coli. Chlupac a colI. Havlata). Spatne zachovany material byl ziskan z piscitych sedimentu "polyteicho
ve" facie bohdaleckeho souvrstvf ve vykopech metra v Chodovske ulici (Praha 4-Sponlov) (colI. Simak
a colI. Mikulas), Novy druh je zde podrobne popsan a vyobrazen a je diskutovana charakteristika rodu
Taeniaster Billings, 1858.

Druha hadice z bohdaleckeho souvrstvf popsana v teto praci pfedstavuje novy rod a novy druh
- Klarasterina klara, n. gen., n. sp. Je znama podle nekolika exemplaru zachovanych na jedine
bfidlicove desticce opet z vykopu metra v Chodovske ulici (Praha 4-Sponlov). tuto desticku tmave sede,
slidnate bridlice s karbonatovym tmelem a slabe pyritizovanymi zbytky hadic, nalezl r. 1970 dr. V. Hav
licek. Pochazf ze strednf casti bohdaleckeho souvrstvf, "polyteichove" facie, spolecenstva " Onniella
michlensis". Je castecne pifbuzna rodum Taeniaster Billings, 1858, Drepanaster Whidbome, 1898
a Eugasterella Schuchert, 1914, ale lisf se od nich nekterymi dulezitymi znaky. Celkove nejvfce pfipomi
na rod Eugasterella, ale rna naprosto jiny tvar lateralnich (adambulakralnich) desek. Od rodu Taenias
ter ji odlisuje sinusovita ventralni sutura mezi protilehlymi ambulakralnimi desk ami a mnohem delsi
pffustnf rohove desticky . Od rodu Drepanaster se Iisf nesrovnatelne uzsfmi zarezy pro upon dorzalnfho
podelneho svalstva ramen.

EXPLANATIONS TO THE PLATES

Plate I.

Fig. 1. Taeniaster bohemicus n. sp., oral face 'of the holotype (NM L 25 877; see also text-fig. 1; for
aboral face of the holotype see PI. II, fig. 2), Bohdalec Formation, Velka Chuchle. x3

Fig. 2. Taeniaster bohemicus n. sp., oral face of the paratype B (GS YA 1381) with well-preserved
papillae on the mouth frame, Bohdalec Formation, Velka Chuchle. x5.

Plate II.

Fig. 1. Taeniaster bohemicus n. sp., aboral face of the paratype A (NM L 25 878) clearly preserved in
the so-called "Schirmlage", Bohdalec Formation, Velka Chuchle. x3.

Fig. 2. Taeniaster bohemicus n. sp., aboral face of the holotype (NM L 25 877; for oral face see also PI.
I, fig. 1 and text-fig. 1), Bohdalec Formation, Velka Chuchle. x3.

Plate III.

Klarasterina klara gen. et sp. n., part of the slab showing aboral face of the holotype (GS VB
5171a, specimen lower middle), and oral face of the paratype A (GS VB 5171b, specimen upper
right), Bohdalec Formation, Praha 4-Spofilov. x3,2.

Plate IV.

Klarasterina klara gen. et sp. n., detail of the holotype (see also PI. III, and text-fig. 3a, b),
Bohdalec Formation, Praha 4-Spofilov. x4,5.

Photographs by the author, made from latex casts coated with ammonium chloride before
photographing.
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V. Petr: Two new species of brittle-stars PI. I.



V. Petr : Two new species of brittle-stars PI. II.



V. Petr: Two new species of brittle-stars PI. III.



V. Petr: Two new species of brittle-stars PI. IV.




