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New data on Middle Triassic echinoderms from the Sudetes Mountains
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This paper describes the Triassic ophiuroid genus Aspiduriella and outlines the stratigraphic ranges of crinoids and echinoids in the
Lower Muschelkalk strata of the North-Sudetic Basin. It is shown that, contrary to previous opinion, echinoderm taxa occurred in the
North-Sudetic Basin at the same time as in other areas of the eastern part of the Germanic Basin.
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INTRODUCTION

Marine Triassic deposits (Röt, Lower and Middle
Muschelkalk) occur in the Sudetes Mountains only in the
North-Sudetic Basin (Fig. 1). Detailed lithological investigations
of these sediments have been made by Leœniak (1978), Szulc
(1991) and Chrz¹stek (2002). Lithostratigraphic subdivision of
the Lower Muschelkalk (Units A–E) by Chrz¹stek (2002), used
in this article (Table 1), shows its great similarity to the classic
division of the Muschelkalk from Upper Silesia proposed by
Assmann (1944) and partly formalised by Bodzioch (1997) and
NiedŸwiedzki (2000). Dolomitic limestones with no fossils are
dominant in unit A (Chrz¹stek, 2002). Unit B is built of crinoidal
limestones, common mainly in the lower part of these beds, and
by marls and pelitic limestones. Wavy limestones (Wellenkalk)
with intercalations of organodetrital limestones (bivalve and gas-
tropod coquinas) occur in unit C and oncolitic limestones in unit
D. Nodular limestones with intercalations of terebratulid
coquinas occur in the lower part of unit E and nodular limestones
intercalated with bivalve coquinas occur in the higher part of unit
E. This paper describes new echinoderm findings in the
North-Sudetic Basin, including ophiuroids (Fig. 2) which are ex-
tremely rare in this area, and compares the group of echinoderms
investigated with records of Triassic echinoderms from Upper
Silesia and the Holy Cross Mountains. There have been very few
Triassic echinoderms found in the North-Sudetic Basin so far
and the data presented by different authors have often been con-

tradictory. Noetling (1880) noted Encrinus gracilis =
Dadocrinus gracilis (Buch, 1845) in units B–E, Entrochus

dubius = Holocrinus dubius (Goldfuss, 1831) and Encrinus

liliiformis Lamarck, 1801 in units B–E. The latter species was
also found by Leœniak (1978) in the upper part of unit C and in
unit E. According to Senkowiczowa (1979, table 9) the only
crinoid that occurred in the North-Sudetic Basin was E.

liliiformis, D. gracilis being absent there. Chrz¹stek (2002)
described columnals of Dadocrinus sp. from unit B,
Holocrinus acutangulus (Meyer, 1847) from units B and C,
and H. dubius from units D and E. She also recorded unidenti-
fied encrinids in units C–E. Noetling (1880) found fragments
of Triadotiaris grandaeva (Alberti, 1834) only in the
Schaumkalk (section “h” of his stratigraphical overview), cur-
rently described as unit E, while Senkowiczowa (1979, table
9) stated, that the species occurred in the North-Sudetic Basin
from the Góra¿d¿e Formation to the Karchowice Formation.
Chrz¹stek (2002) also noted echinoid spines in units C and D.
Investigations of ophiuroids of the eastern part of the Ger-
manic Basin began with Eck (1865), who described Aspidura

similis Eck, 1865 from Upper Silesia. Ophiuroids were also
discussed by Assmann (1913, 1937), Schöndorf (1913),
Klinghardt (1930), Piotrowski and Liszkowski (1981),
Boczarowski and Salamon (2000), and Salamon and
Boczarowski (2002). These authors recorded the following
species in the Polish part of the epicontinental basin: Acroura

sp., Aspidura similis, A. scutellata (Blumenbach, 1804),
Ophioderma squamosum (Picard, 1883) and O. hauchecorni



Eck, 1872. Holdeflei� (1915) described Aspidura ludeni

Hagenow, 1846 probably from uppermost part of unit C in the
North-Sudetic Basin.

MATERIAL

All crinoid remains (Fig. 2 d–g) are completely
disarticulated, occurring as individual columnals or arm plates,
usually unabraded. The echinoid Triadotiaris grandaeva

(Fig. 2a) was represented by a few separate plates of the arm, or
broken spines. Three specimens of Aspiduriella sp. (Fig. 2 b–c)
had broken ends of the arms. Ophiuroids have been found in the
middle part of unit C, about 1 m below the Punctospirella

fragilis horizon that is an important correlation level in the
North-Sudetic Basin (Chrz¹stek, 2002). Dadocrinid skeletal ele-
ments are numerous, especially in the lower part of unit B in cri-
noid limestones; other crinoids are represented by rare elements.

SYSTEMATIC PALAEONTOLOGY

Class Stelleroidea Lamarck, 1816
Order Ophiurida Müller and Troschel, 1840

Family Ophiuridae Lyman, 1865
Genus Aspiduriella Bolette, 1998

Aspidura Agassiz, 1835
Aspiduriella sp.

(Fig. 2b–c)

M a t e r i a l . Three incomplete specimens (MGUWr-5328-29s); four iso-
lated ventral shields (distal/medial; MGUWr-5328s) and two lateral shields
(MGUWr-5328s); four basal plates (MGUWr-5328s).

D e s c r i p t i o n . Poorly preserved discs and arms;
morphological borders not very distinct. The flat and low
rounded disc with slightly convex interradial margins, of
which both the oral and aboral surface are exposed. Disc di-
ameter varies between 0.86–1.38 mm. Five incomplete arms
of length that must have been at least twice the disc diameter.
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Fig. 1. Geological map of North-Sudetic Basin (after Chrz¹stek, 1995; modified)

T a b l e 1

Stratigraphic ranges of Triassic echinoderms from the North-Sudetic
Basin (chronostratigraphy according to Nawrocki and Szulc, 2000;
lithostratigraphy of the Lower Muschelkalk of the North-Sudetic

Basin after Chrz¹stek, 2002)



The aboral surface covered with one tumid, pentagonal cen-
tral plate. Five pentagonal basal plates are distinctly smaller
than the tumid central plate; ten smallest pentagonal radial
plates. Distal margin of dorsal shield side straight and its
width decreasing to a pointed proximal end and indented
sides. The oral surface of disc is partly concealed by matrix.
Oral plates of disc longish with rounded distal margins. Proxi-
mal ventral shields triangular in outline with almost straight
dorsal margin rounding into lateral margins. Dorsal shields
much larger than ventral, rectangular in outline, of width ap-
proximately twice the height. Lateral arm shields narrow and
strongly curved, widest ventrally.

D i s c u s s i o n . The incompleteness of the specimens
investigated did not allow classification to species level. They
are similar to specimens from the Holy Cross Mountains and
Upper Silesian specimens described by Boczarowski and
Salamon (2000), and Salamon and Boczarowski (2002). How-
ever, there are some differences. Disc elements and arms are
reminiscent of Aspiduriella similis, from which it differs in
having more strongly curved lateral arm shields. There are
slightly smaller and more fragile dorsal arm shields in speci-
mens from the North-Sudetic Basin, and ventral arm shields are
more robust. Additionally, some plates from the North-Sudetic
Basin specimens, including of distal ones, have a large, locally
tentacle pore indentation, but in our opinion this is not morpho-
logical feature but an artefact of preservation.

R e m a r k s . The ophiuroid generic name Aspidura

Agassiz, 1835 is a junior homonym of the reptile genus
Aspidura Wagler, 1830. Therefore, Bolette (1998) proposed
the new name Aspiduriella for the ophiuroid genus.

Occurrence. Poland: Upper Silesia (Lower and Upper
Gogolin Beds): D¹bie, Jaworzno (Ciê¿kowice, Stara Huta,
Szczakowa), Maciejkowice, RogoŸnik, Strzemieszyce Ma³e,
Warpie, Wielka Góra, Wojkowice; Lower Silesia (Lower and
Upper Gogolin Beds): Gogolin, Ligota Dolna, Zakrzów; the
Holy Cross Mountains (£ukowa Beds): Starochêciny and
Zaj¹czków.

DISCUSSION

Previous data (see: Introduction) concerning crinoids from
the North-Sudetic Basin were in pronounced disagreement
with the stratigraphic range of crinoids occurring in Upper
Silesia and the Holy Cross Mountains. Dadocrinus gracilis was
to occur up to unit E, which corresponds to the Dziewkowice
Formation of Upper Silesia and the Plagiostoma striatum beds
of the Holy Cross Mountains. In Upper Silesia, the Holy Cross
Mountains and East Germany the species disappeared in the
lower part of the Upper Gogolin Beds (e.g. Hagdorn and
G³uchowski, 1993) or their chronostratigraphic equivalents.
Also Holocrinus dubius, which according to Noetling (1880),
occurred in the North-Sudetic Basin in units B–E (Lower
Gogolin Beds — Dziewkowice Formation) ranged to the
Dziewkowice Formation, the lowermost part of the
Karchowice Beds in Upper Silesia (Hagdorn and G³uchowski,
1993). Our investigations have shown that Dadocrinus occurs
in the area investigated in unit B strata, and did not occur in
units D–E (Table 1), as also indicated by Chrz¹stek (2002).
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Fig. 2. Echinoderms from Raciborowice quarry

A — interambulacral plate of Triadotiaris grandaeva (unit C), scale bar 1 mm, MGUWr-5332s; B — dorsal view of
Aspiduriella sp. disc, scale bar 1 mm, MGUWr-5329s; C — ventral view of Aspiduriella sp. discs and proximal/medial arms
portions, scale bar 1 mm, MGUWr-5328s; D — medial columnal of Holocrinus acutangulus (unit C), scale bar 1 mm,
MGUWr-5331s; E — proximal columnal of Holocrinus dubius (unit E), scale bar 1 mm, MGUWr-5330s; F — columnals of
Encrinidae gen. et sp. indet. (unit C), scale bar 1 cm, MGUWr-5333s; G — columnals of Dadocrinus sp. (unit B), scale bar
1 cm, MGUWr-5334s



Due to the lack of any records concerning dadocrinids found by
Noetling (1880) in the upper part of the Lower Muschelkalk, it
can be assumed that the range of the genus should be limited to
the equivalent of the Lower Gogolin Beds or eventually also
the lower part of the Upper Gogolin Beds, as in Upper Silesia
and the Holy Cross Mountains. The data given by
Senkowiczowa (1979, table 9) suggest the lack of D. gracilis in
the deposits of the North-Sudetic Basin though Noetling (1880)
described this species. No complete dadocrinid cup found at the
present investigations making specific identification impossi-
ble. We found Holocrinus acutangulus in units C and D and H.

dubius in the uppermost part of units D and in E (Table 1). This
is consistent with the data of Hagdorn and G³uchowski (1993)
from Upper Silesia and the Holy Cross Mountains. Encrinus

liliiformis does not occur in Poland below the Upper
Muschelkalk (Salamon, 2002). Records of E. liliiformis in the
North-Sudetic Basin (e.g. Noetling, 1880; Leœniak, 1978;
Senkowiczowa, 1979) have no graphic documentation or
palaeonotological descriptions and the specimens reported
were not placed in any museum; therefore the reliability of their
descriptions cannot be verified. This also concerns descriptions
of other species of crinoids, excluding the data of Chrz¹stek
(2002). Leœniak (1978) identified the columnals he had found
as E. liliiformis, probably based on their large diameter (up to 2
cm), but other encrinids (e. g. Encrinus aculeatus or
Chelocrinus carnalli), which are quite common in units D and
E equivalents in Upper Silesia and in the Holy Cross Moun-
tains, may reach a similar size. On the other hand, investiga-
tions carried out by Chrz¹stek (2002) as well as our last investi-
gations have not confirmed the existence of E. liliiformis in the
Lower Muschelkalk from the North-Sudetic Basin, which is in
agreement with the opinions of Hagdorn and G³uchowski
(1993) and NiedŸwiedzki (2002). New crinoid localities, de-
scribed in this paper and by Chrz¹stek (2002) indicates that at
corresponding stratigraphic levels in Upper Silesia (Hagdorn
and G³uchowski, 1993), the Holy Cross Mountains (Salamon,
in prep.) and the North-Sudetic Basin, comparable crinoid
zones can be distinguished. Spines of T. grandaeva are known
from Upper Silesia from the lowermost part of the Upper
Gogolin Beds (NiedŸwiedzki, 2002), and from the Wellenkalk
Beds of the Holy Cross Mountains (Salamon, in prep.). In both
cases the first occurrence is Bithynian. Previous data (Noetling,
1880; Senkowiczowa, 1979, table 9) suggested the species ap-
peared in the North-Sudetic Basin much later (in the Pelsonian;
units D or E). However, the remains of T. grandaeva we found
in unit C, the equivalent of the Upper Gogolin Beds, show that
the species appeared more or less simultaneously in the whole

SE part of the Germanic Basin. The oldest ophiuroids we found
in Upper Silesia come from the lowermost part of the Lower
Gogolin Beds (the limestones with Entolium and Dadocrinus at
Gogolin). However, their mass occurrence can be observed in
the Conglomeratic Horizon of the Upper Gogolin Beds
(Bithynian) (Boczarowski and Salamon, 2000). In the Holy
Cross Mountains they occur in large number in the lowermost
part of the £ukowa Beds (Bithynian) (Salamon, in prep.). The
currently found ophiuroids from the North-Sudetic Basin come
from the middle part of the unit C, the stratigraphic position of
which corresponds to the levels with ophiuroids known from
other regions of southern Poland. The ophiuroids from the
North-Sudetic Basin recorded by the authors were accompa-
nied by crinoids of the genera Encrinus and/or Chelocrinus.
The co-occurrence of crinoids with ophiuroids in Upper Silesia
led Assmann (1937) to the conclusion that they lived in symbi-
osis. However, most of the scientists assume their occasional
coexistence, which is typical also of contemporary biocoenoses
(Hendler et al., 1999).

CONCLUSION

During the last investigations at the Raciborowice quarry,
the taxon Aspiduriella sp., very rare in the area, was discovered,
and extended stratigraphic ranges of some species were deter-
mined. Newly found locations of echinoderms in the Lower
Muschelkalk of the North-Sudetic Basin indicate that
echinoderm faunas were taxonomically similar over the whole
of southern Poland, with corresponding echinoderm zones be-
ing distinguished and many echinoderm taxa appearing almost
isochronally over the whole southwestern part of the Germanic
Basin.
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