
Recently, considerable attention has been paid to the 
occurrence of ophiuroid remains in Cretaceous sediment­
ary rocks in the Czech Republic. A  large number of 
species have been recorded from nearshore deposits 
(upper Cenomanian and lower Turonian), and hemipelagic 
strata in the Bohemian Cretaceous Basin (upper Turonian) 
have been shown to yield thousands of isolated brittle 
star ossicles (Štorc 1996, 1997, 2002, 2004a, b; Štorc 
& Žítt 2008). In stark contrast, our knowledge of Early 
Cretaceous ophiuroids in the Czech Republic has 
remained very limited due to the great paucity of material. 
Remeš (1902, pl. 20, figs 28, 29) was the first to document 
the existence of brittle stars in the Lower Cretaceous of 
Štramberk. Unfortunately, details of preservation and 
current repository of these specimens are unknown to 
us. From Remeš’s drawings, it is clear that he had only 
two fragmentary vertebrae of the zygospondylous type 
available, but on account of poor preservation, these 
cannot be assigned to any taxon. This material probably 
came from the red limestones of Kopřivnice, most likely 
from the area of the Blücher quarries. Fortunately, old 
rock samples, tentative old rock washings and sets of 

Early Cretaceous biota from the Štramberk area, fossils 
collected and studied in the 1960s–1980s, have now 
yielded new ophiuroid ossicles. This unique material is 
described herein.

In the literature on Cretaceous ophiuroids, the emphasis 
is mostly on Late Cretaceous forms, whereas knowledge 
of Early Cretaceous forms is more limited, being often 
based solely on articulated individuals (e.g. König 1825, 
Alexander 1931, Taylor 1966, Hess 1970, Cornell et al.  
1991, Martin-Medrano et al. 2009, Fernández et al. 
2019). Only in recent years has our knowledge of their 
biodiversity been significantly increased by works based 
on the study of dissociated skeletal elements, especially 
from the Barremian and Aptian of Europe and North 
America (Thuy & Kroh 2011; Thuy et al. 2012, 2014; 
Thuy 2013).

Geological setting and localities

Structurally speaking, the Štramberk area belongs to the 
Silesian unit, which is one of important constituents of  
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the geological structure of the Moravian–Silesian Beskydy 
mountains and the Beskydy uplands (Outer Western 
Carpathians; for a map see Svobodová et al. 2004, 2011; 
Vašíček et al. 2018). The Mesozoic history of the wider 
area is connected with the deposition of the Štramberk 
Limestone (Tithonian–Berriasian), as a part of a carbonate 
platform rimming the northern margin of the Tethys 
Ocean (see Houša 1976, Houša & Vašíček 2004, Vašíček 
et al. 2018, Kowal-Kasprzyk et al. 2021). However, quite 
soon after carbonate deposition ceased, a gradual Lower 
Cretaceous sedimentation of several clayey, slightly 
carbonaceous units started. However, the old carbonate 
ramp gradually disintegrated into blocks and coarse 
clastics and, together with the above-mentioned Lower 
Cretaceous units or their relics, these progressivelly 
moved (e.g. by submarine slides, turbidity currents) down 
the slopes of the basin. The complex scenario of not yet 
fully understood geological processes were finished during 
Cenozoic tectonic thrusting and formation of the Silesian 
Nappe. The present-day position of localities (mainly 
those at which the Kopřivnice Formation crops out) is 
related to these post-sedimentary processes. As a result, 
only limited portions of the original Lower Cretaceous 
rocks and faunal assemblages have been preserved in 
the Štramberk area. The fauna studied here has been 
recovered from three huge limestone bodies situated in 
the immediate vicinity of the town of Štramberk (Fig. 1). 
As far as ophiuroids are concerned, the most important 
levels are the Kopřivnice Formation (Kotouč, Municipal 
and Lower Blücher quarries) and the ?Hradiště Formation  

(= Plaňava Formation at the Municipal quarry, sensu 
Houša 1976; see Svobodová et al. 2011).

Strata assigned to the Kopřivnice Formation (upper 
Valanginian) occur either as fissure fillings intersecting 
Štramberk Limestone bodies at the Kotouč and Municipal 
quarries (i.e. at sites 3, 6, 20 and 25; originally described 
and labelled with the letter ‘Š’ by Houša 1976) or in the 
roughly coeval limestone body as exposed at the Lower  
Blücher quarry (i.e. the so-called Nesselsdorf Limestone; 
for all localities see Fig. 1). The ?Hradiště Formation 
at the Municipal quarry is formed mainly of locally  
deformed, grey to black, slightly sandy shales (Hauteri­
vian and Barremian, according to Svobodová et al. 2011).  
Ophiuroid ossicles are very rare at all localities men­
tioned, while some other faunal elements (crinoids, echi­
noids, asteroids, brachiopods, worms, ichnofossils and  
others) are often extremely common (see Houša 1959, 
1974; Nekvasilová 1974, 1980; Žítt 1983, 1986; Houša & 
Nekvasilová 1987; Mikuláš 1992). 

Detailed geological and stratigraphical investigations 
of the Štramberk Limestone (lower Tithonian–Berriasian) 
and associated Lower Cretaceous rocks have been carried 
out mainly by Houša (e.g. 1961, 1964, 1976, 1990) and 
Eliáš (e.g. 1970, 1997). For additional data and views on 
stratigraphy and geology of the Štramberk area, reference 
is made to Menčík et al. (1983), Skupien & Vašíček 
(2002), Picha et al. (2006), Skupien & Smaržová (2011), 
Svobodová et al. (2011), Fraaije et al. (2013), Vašíček 
& Skupien (2013), Kočí et al. (2015) and Vašíček et al. 
(2018). 
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Figure 1. Map of Štramberk and  
its surroundings showing the 
Kotouč, Municipal (Mq) and 
Lower Blücher (LBq) quarries. 
Localities from which ophiuroid 
remains have been recovered in 
the Kopřivnice Formation are  
designated as numbers 1, 3, 6,  
20 and 25. The ?Hradiště Forma
tion at the Municipal quarry is 
represented by locality number 2.  
Numbers II–VI are the Kotouč 
quarry levels in the 1970s, as 
published by Houša (1976). His  
map provided precise data on 
the position of localities in the 
complex morphology at an ac­
tively worked quarry.



Material and methods

Strata assigned to the Kopřivnice Formation comprise 
soft calcareous claystones to clayey limestones, both well 
washable, while those referred to the ?Hradiště Formation 
consist of clayey, dark grey shales with a  slight local 
admixture of sand and coarse clasts of sandstone. The 
ophiuroid material was recovered in part from older rock 
samples and sieving residues, as well as from sets of 
Early Cretaceous fossils from Štramberk collected and 
studied in the 1960s–1980s by V. Houša, J. Žítt and O. Ne- 
kvasilová (all Institute of Geology ASCR, Prague). The 
sediment samples and old washings were carefully washed 
or rewashed in water, sieved and individual brittlestar 
ossicles handpicked from residues. Finally, fossils were 
cleansed in an ultrasonic bath, mounted on aluminium 
stubs, gold coated and scanned by electron microscopy. On 
account of the fact that all lateral arm plates collected come 
from the ?Hradiště Formation at the Municipal quarry, 
this constitutes the most important assemblage in the 
present study. Unfortunately, the other assemblages do not 
include any lateral arm plates. With regard to the vertebrae 
recognised in this assemblage, these look either closely 
similar or are identical to vertebral ossicles recovered 
from the Kopřivnice Formation. In total, 303 ossicles 
have been collected from the Kopřivnice and ?Hradiště 
formations, namely 173 vertebrae, 123 lateral arm plates 
and four dorsal and ventral shields. Unfortunately, merely 
three disc plates have been identified; no arm fragments or 
other articulated remains are available.

The morphological terminologies used follow Spencer 
& Wright (1966), Štorc (1997, 2002, 2004a, b) and Kut
scher & Jagt (2000). 

Systematic palaeontology

Our higher-level classification of ophiuroids follows that  
proposed by O’Hara et al. (2017, 2018). All studied spe
cimens are deposited in the collections of the National 
Museum (Prague), under catalogue numbers NM-O9255 
to NM-O9275. Abbreviation: LAP – lateral arm plate.

Class Ophiuroidea Gray, 1840
Subclass Myophiuroidea Matsumoto, 1915
Infraclass Metophiurida Matsumoto, 1913
Superorder Euryophiurida O’Hara, Hugall, Thuy, Stöhr & 
Martynov, 2017
Order Euryalida Lamarck, 1816
Family Euryalidae Gray, 1840

Genus Squamophis Okanishi, O’Hara & Fujita, 2011

Type species. – Asteroschema amamiense Okanishi & 
Fujita, 2009, by original designation.

Squamophis? sp.
Figure 2A–D

Material. – Twenty-one vertebrae in total. From the 
Municipal quarry (locality 2), ?Hradiště Formation, 
came 14 vertebrae, 4 of these (NM-O9268–O9271) are 
illustrated here. From the Kopřivnice Formation, the Lower 
Blücher quarry (locality 1) came 1 vertebra, and from  
Kotouč quarry (localities 20 and 25) – 5 and 1 vertebrae, 
respectively. 

Description. – Vertebrae of streptospondylous type, height 
exceeding the distance between lateral sides of these 
ossicles (in proximal and distal view); dorso-proximal 
inclination of all vertical elements characteristic, best seen 
in distal vertebrae. Vertebrae with dorsal and lateral saddle-
shaped depressions; outer surface mostly smooth, lateral 
and dorsal sides lacking sharply defined knobs, granules 
or other elements. Vertebrae with moderately deep dorsal 
furrows and conspicuously deep, but uncovered, ventral 
furrows. Proximal zygocondyles vertically hourglass 
shaped; distal zygocondyles large, horizontally hourglass 
shaped. View of both distal and proximal sides showing 
no development of wide vertebral wings; consequently, 
vertebrae appearing relatively narrow.

Discussion. – None of the lateral arm plates found at Štram- 
berk can be assigned to these vertebrae, which makes 
taxonomic assessment very difficult. A  large number 
of streptospondylous vertebrae have been found in the 
Lower Turonian of the Czech Republic (Štorc 1996, 
1997, 2002), but these differ considerably from the 
present form. In addition, various taxa representing the 
order Euryalida recorded from the Mesozoic and Ceno
zoic (see e.g. Müller 1950; Rasmussen 1950, 1952, 1972;  
Maryańska & Popiel-Barczyk 1969; Jagt 1985, 1999, 
2000a; Kutscher 1987, 2011; Kutscher & Jagt in Jagt 
2000a; Kroh 2003, 2004; Kroh & Jagt 2004; Thuy 2015a; 
Thuy & Stöhr 2018) all have vertebrae that differ from the 
present material. However, the type of vertebra described 
from the upper Maastrichtian of South Carolina, USA 
(Thuy et al. 2018, fig. 5d), provides a good match with the 
present form. The overall vertebral shape, the morphology 
of the zygocondyles, the dorsal and ventral furrows, the 
structure of the muscular fossae proximally and distally 
are similar, as is the absence of laterally or dorsally located 
sharply defined knobs or granules. Thuy et al. (2018) 
pointed out similarities with the extant genus Squamophis 
(Euryalidae) on the basis of associated lateral arm plates 
and vertebrae in their material. For this reason, the Early 
Cretaceous form examined here is also tentatively referred 
to as Squamophis? sp. Its exact systematic position can 
only be resolved in case LAPs or parts of articulated speci- 
mens are discovered.
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Order Ophiurida Müller & Troschel, 1840 sensu O’Hara 
et al., 2017
Suborder Ophiomusina O’Hara, Hugall, Thuy, Stöhr & 
Martynov, 2017
Family Ophiomusaidae O’Hara, Stöhr, Hugall, Thuy & 
Martynov, 2018

Genus Ophiomusa Hertz, 1927 

Type species. – Ophiomusa lymani (Wyville Thomson, 
1873), by original designation.

Ophiomusa sp.
Figure 5C, D

Material. – Six dissociated lateral arm plates from the 
Municipal quarry (locality 2), ?Hradiště Formation. Two 
of them are illustrated here (NM-O9255, NM-O9256).

Description. – Small, robust, elongated and very weakly  
constricted lateral arm plates, usually with near-rect­
angular shape in lateral view; outer proximal margin 
bearing at least two flattened articulation elements, cor
responding to similar structures on inner distal margin. 
Dorsoventral depression between articulation margin 
and remainder of outer surface. Ornament very fine, 

either lacking (connected to state of preservation) or 
in form of microscopic dorsoventral striation, outer 
surface stereom therefore appearing relatively coarsely 
meshed. Ornament extending to distal margin and 
including small, barely visible spine articulations. Inner 
surface dominated by wall-like ridge, including flattened 
element for articulation with vertebra. Dorsal side more 
massive than ventral when seen from inner surface. Small 
tentacle pores noted in all specimens, close to wall-like  
ridge.

Discussion. – Only six lateral arm plates of this taxon 
have been encountered; all are rather poorly preserved. As 
a result, it is impossible now to define differences between 
proximal, median and distal LAPs, variations in the 
number of spine articulations or detailed characteristics 
of the articulatory spurs, outer surface ornament and 
other features. Similar LAPs have been described from 
Mesozoic strata in several countries and have almost 
always been assigned to the genus Ophiomusa. The 
fossil record of ophiomusines is indicative of widespread 
distribution across Europe during the Cretaceous (e.g. 
Rasmussen 1950, 1972; Maryańska & Popiel-Barczyk 
1969; Jagt 1999, 2000a; Kutscher & Jagt in Jagt 2000a; 
Štorc 2002; Štorc & Žítt 2008; Thuy & Kroh 2011). 
Material from Štramberk is difficult to assign to any pre
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Figure 2. A–D – Streptospondylous vertebrae of Squamophis? sp., ventral side down. A – NM-O9268, proximal or median vertebra; A1 – distal view; 
A2 – lateral view. B – NM-O9269, proximal or median vertebra; B1 – distal view; B2 – lateral view. C – NM-O9270, median vertebra; C1 – distal 
view; C2 – proximal view. D – NM-O9271, distal vertebra; D1 – distal view; D2 – proximal view. All specimens are from locality No. 2, ?Hradiště 
Formation at the Municipal quarry.
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viously described taxon; in view of the small sample size, 
this form is best left in open nomenclature, at least for the 
time being.

Superorder Ophintegrida O’Hara, Hugall, Thuy, Stöhr & 
Martynov, 2017
Order Ophiacanthida O’Hara, Hugall, Thuy, Stöhr & 
Martynov, 2017
Suborder Ophiodermatina Ljungman, 1867
Incertae familiae

Genus Ophiotitanos Spencer, 1907

Type species. – Ophiotitanos tenuis Spencer, 1907, by 
original designation.

Ophiotitanos moravica sp. nov.
Figures 3A–D, 4

Types. – The holotype is NM-O9273 (Fig. 3A), paratypes 
are NM-O9274 (Fig. 3B) and NM-O9275 (Figs 3C, 4), 
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Figure 3. A–D – Ophiotitanos moravica sp. nov. A – NM-O9273, holotype, proximal lateral arm plate; A1 – outer view (distal to the right);  
A2 – distal view; A3 – inner view (distal to the left); A4 – detail of spine articulations. B – NM-O9274, paratype, proximal or median lateral arm plate; 
B1 – outer view (distal to the right); B2 – distal view; B3 – inner view (distal to the left). C – NM-O9275, paratype, median lateral arm plate; C1 – outer 
view (distal to the right); C2 – distal view; C3 – inner view (distal to the left). D – NM-O9272, dorsal shield (proximal side down); D1 – outer view;  
D2 – inner view. All specimens are from locality No. 2, ?Hradiště Formation at the Municipal quarry.
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all deposited in the collections of the National Museum 
(Prague).

Type horizon and locality – Hauterivian–Barremian, ?Hra- 
diště Formation at the Municipal quarry (locality No. 2). 

Etymology. – In reference to the occurrence in Moravia.

Material. – A total of 99 dissociated lateral arm plates; 
several dorsal shields and probably also vertebrae.

Diagnosis. – Species of Ophiotitanos with relatively 
massive lateral arm plates; two large articulation spurs 
on outer proximal edge; extremely fine ornament on 
outer surface; two or three dorsalmost spine articulations 
separated by larger gaps than remaining ones. 

Description. – Holotype:  NM-O9273 is a dissociated 
proximal lateral arm plate, relatively massive and thick 
walled; higher than wide, with ventral part pointed and 
protruding proximally. Ornament extremely fine, outer 
plate surface appearing almost smooth (high magnification 
revealing microscopic granules or nodes). Proximal 
part of LAP serving connection with adjacent plate and 
carrying two large articulation spurs, dorsal one larger 
and more protruding than ventral. Dorsal spur oval to 
round (occasionally rectangular), ventral one with thinner, 
elongated shape. Distal edge of outer surface with almost 
sawtooth-wavy shape and row of eight spine articulations 
sunken into shallow notches behind. Articulations similar 
in size and nearly equidistant, except for two or three 
dorsalmost ones separated by slightly larger gaps than 
remaining ones. Inner side of LAP with distinctive oblique 
ridge for connection of vertebra; ventral end widening. 
Tentacle notch well developed. Distal part of inner side 
of LAP with two large, flattened spurs, corresponding 
the spurs on outer proximal edge; dorsal spur larger than 
ventral one. 

Paratypes:  NM-O9274 is a dissociated proximal to 
median LAP, higher than wide; ventral part pointed, but 
less protruding proximally than in the holotype; seven 
spine articulations. Other morphological characters of 
LAP generally well in agreement with that of holotype. 
NM-O9275 is a dissociated median LAP, nearly as high as 
wide; ventral part pointed, but less protruding proximally; 
six spine articulations. The ridge for connection of 
vertebra on the inner side of LAP is overall broader than 
in the holotype. Other morphological characters of LAP 
generally well in agreement with that of holotype and the 
aforementioned paratype.

Remarks. – Proximal LAPs higher than wide, median 
ones of near-equal hieght and width, distal plates slightly 
elongated. In proximal LAPs 7–9 spine articulations, 

median ones with 5–7 and distal ones 4–5. Proximal and 
median LAPs with well-developed tentacle notch, in the 
distal elongated plates tentacle pore rather than notch. 

Discussion. – These lateral arm plates illustrate the highly  
characteristic combination of features typically found 
in the extinct genus Ophiotitanos. Ophiotitanos magnus 
Spencer, 1907 (Upper Cretaceous of England), Ophiotita­
nos aschmannicor Thuy, 2015 (Middle Jurassic of France; 
see Thuy 2015b) and Ophiotitanos pilleri Thuy & Kroh, 
2011 (Barremian of France) all have LAPs of a  rather 
different type. No dissociated LAPs were found in as
sociation with Ophiotitanos smithi Ewin & Thuy, 2017 
(Middle Jurassic of England), making direct comparisons 
with the present material difficult. Nevertheless, LAPs on 
a nearly complete articulated individual have a different 
number and arrangement of spine articulations and larger 
gaps separating them (see Ewin & Thuy 2017). In contrast, 
the lateral arm plates of a widespread Late Cretaceous 
species Ophiotitanos serrata (Roemer, 1840) (see Štorc 
1997, 2002; Štorc & Žítt 2008) are similar in overall shape 
and identical in size. The morphology and size of the spine 
articulations is very similar in both species. However, the 
LAPs of O. moravica sp. nov. generally have a  thicker 
wall, are more robust overall, have a different shape of 
proximal articulation spurs and an almost smooth outer 
surface (ornament in O. serrata consists of a fine, close-
set longitudinal striation). The LAPs of Ophiotitanos? 
sp. from the Aptian of Cuchía (Spain) also reveal certain 
similarities (Thuy et al. 2014). Even more closely similar 
are LAPs of Ophioderma? spectabilis Hess, 1966 from the 
Upper Jurassic of Raedersdorf (eastern France; see Hess 
1966, 1975a, b). Overall shape, more massive structure 
and ornament of that form are close to O. moravica sp. 
nov., but the spurs on the outer proximal edge have a dif- 
ferent shape. The greatest similarity in features of the 
lateral arm plates are seen in Ophiotitanos sp. from the 
Barremian of Serre de Bleyton (southern France; Thuy & 
Kroh 2011). Both taxa have more massive LAPs, a similar 
overall shape and ornament, a  ridge for the connection 
with vertebrae, spurs on the outer and inner surface  
etc. The difference is that the LAPs from Serre de Bley- 
ton, even the most proximal ones, have a large, oblique 
contact surface with the dorsal shield. In fact, Ophiotita­
nos moravica sp. nov. and Ophiotitanos sp. from Serre de 
Bleyton may be conspecific, but this can only be decided 
by a more detailed comparison of a  larger number of 
proximal, median and distal lateral arm plates of both  
forms.

Other taxa, such as Ophiarachna? liasica Kutscher, 
1996 (Lower–Middle Jurassic of Germany) and Ophio­
derma? waliabadensis Kristan-Tollmann, Tollmann & 
Hamedani, 1979 (Upper Triassic of Iran), have very dif
ferent lateral arm plates.
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As seen in Figure 4, high magnification has revealed an 
important taxonomic feature of O. moravica sp. nov. All 
lateral arm plates and associated dorsal shields have the 
same outer surface ornament; ventral shields have not yet 
been discovered.

Incertae familiae
 
Genus Dermocoma Hess, 1964

Type species. – Dermocoma wrighti Hess, 1964, by ori- 
ginal designation.

Dermocoma sp.
Figure 5A, B

Material. – Eleven dissociated lateral arm plates from 
the Municipal quarry, ?Hradiště Formation (locality 2).  
Two of them are illustrated here (NM-O9257, NM-
O9258).

Description. – Lateral arm plates relatively thin, and 
overall more fragile. Median LAPs of near-equal height 
and width; distal ones elongated; complete proximal  
LAPs not yet recovered, only fragments to date. Orna­
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Figure 4. At high magnification, different skeletal elements of Ophiotitanos moravica sp. nov. show the same ornament of the outer surface, formed 
by microscopic granules/nodes of similar size (proximal side down). Lateral arm plate (NM-O9275; paratype) and dorsal shield (= dorsal arm plate;  
NM-O9272), both from locality No. 2, ?Hradiště Formation at the Municipal quarry.



ment consisting of fine vertical striation covering almost 
entire outer surface. Typically, proximal part of LAPs 
elevated relative to remainder of outer surface and 
carrying two spurs. Both articulation spurs low, indistinct 
and lacking clearly defined shape. Ventral portion of 
LAPs protruding ventro-proximalwards. Distal edge 
of outer surface with almost sawtooth-wavy shape and 
row of spine articulations sunken into shallow notches 
behind it. Distal LAPs have three or four, median ones 
five spine articulations; with gradual proximality number 
increases. Ventralmost articulation more protruding. 
Inner surface of LAPs with thin, oblique ridge, ventral 
end widening. Median and distal LAPs with tentacle 
notch. Distal part of inner side of LAPs with two flattened  
spurs. 

Discussion. – This is the second representative of the 
suborder Ophiodermatina in this assemblage. As gleaned 
from the above description, the present form shares 
significant similarities with LAPs of the genus Dermo­
coma (see e.g. Hess 1964, 1975a; Thuy 2013). The 
greatest similarity with the ossicles from Štramberk is  
displayed by five lateral arm plates described and illustra
ted by Thuy (2013): the specimen in fig. 25.5 – Dermo­
coma subtilirugosa (Kristan-Tollmann & Gramann, 1992),  
Rhaetian of Austria; specimens in fig. 27.5 and 27.6 –  
Dermocoma biformis (Hess, 1975), Oxfordian of Switz
erland; and specimens in fig 28.7 and 28.8 – Dermocoma 
simonschneideri Thuy, 2013, Kimmeridgian of Por- 
tugal. A  more detailed comparison with Dermo­
coma? sp. indet. (Cenomanian) is difficult due to poor 
preservation of material from Algeria (Štorc & Benyoucef  
2021).

Other taxa mentioned above, such as Ophiotitanos 
moravica sp. nov., Ophioderma? waliabadensis, Ophioti­
tanos magnus, Ophiotitanos aschmannicor, Ophioderma? 
spectabilis, Ophiotitanos? sp. (Cuchía) and Ophiotitanos 
sp. (Serre de Bleyton), have very different lateral arm 
plates. However, Ophiarachna? liasica shows some 
similarities, but its LAPs have different spine articula­
tions, a different overall shape and, in part, a different 
ornament. The lateral arm plates of Ophiotitanos pilleri  
and O. serrata show the closest similarities to the present 
form. As far as ornament is concerned, it is similar 
to that in O. serrata, but in the LAPs of O. pilleri the 
dorsoventral stripes and grooves are broader and more 
pronounced. The elongated distal LAPs from Štramberk 
and of O. serrata from the Bohemian Cretaceous  
Basin, laid side by side, are practically identical – they 
have the same shape, size, ornament, spine articulations 
etc.; on the other hand, the median LAPs of both  
taxa are different. However, the present form differs 
from the above-mentioned representatives of the genus 
Ophiotitanos in having relatively thin and overall more  

fragile plates, proximal part of LAPs elevated to re­
mainder of outer surface and carrying low and indistinct 
articulation spurs, bigger and more protruding spine 
articulations, and a different shape of ventral portion of  
LAPs.

Ossicles of Dermocoma sp. are rare and, moreover, no 
complete proximal LAP have been found, only median 
and distal specimens. At present it would be unwarranted 
to describe this taxon as a new species.  

Suborder Ophiacanthina O’Hara, Hugall, Thuy, Stöhr & 
Martynov, 2017
Incertae familiae

Ophiacanthin gen. et sp. indet. 
Figure 5E

Material. – A single fragmentary lateral arm plate (NM-
O9259) from the Municipal quarry, ?Hradiště Formation 
(locality 2).

Description. – LAP (probably proximal or median) with 
dorsal and ventral part and thin lateral edges broken 
off. Part of outer surface covered by irregular striation 
composed of lamellae; distal part strongly elevated and 
with spine articulations freestanding in continuous vertical 
row. Articulations large, sharply bordered, nearly of equal 
size and ear shaped; only four preserved, original number 
unknown. Inner side of LAP is mostly flattened, only few 
features preserved due to fragmentary nature. 

Discussion. – Features visible indicate that this is a taxon 
belonging to the suborder Ophiacanthina (see e.g. Štorc 
1997, 2002; Thuy 2013). Representatives of the family 
Ophiacanthidae have some features in common with 
the present form. Unfortunately, based on this fragment 
alone, an assignment to a family-level clade within the 
Ophiacanthina is difficult. The Czech material is left in 
open nomenclature for the time being. 

Ophiuroidea incertae sedis
Figure 6A–H

Remarks. – Dissociated vertebrae have been found 
in all samples from all localities studied, the largest 
number from sites No. 20 (Kotouč quarry) and No. 2 
(Municipal quarry). Everywhere, the zygospondylous 
vertebral type predominates and some specimens might 
probably be assigned to members of the genus Ophioti­
tanos distinguished on LAPs, and very abundant in the 
assemblage from locality  No. 2. In contrast, strepto
spondylous vertebrae, which are here referred to Squamo­
phis? sp., are a minor element in all assemblages. Different 
types of zygospondylous vertebrae at all Štramberk sites 
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indicate the presence of several species of brittle star. 
Their systematic value is, however, relatively low (Hess 
1962; Štorc 1996, 2002; Jagt 2000a) and any conclusions 
relative to ophiuroid taxonomy would be premature at this 
point.

Notes on sedimentary processes  
and palaeoecology

A special type of deposition, namely in fissures and de
pressions (Houša 1976), plus complex tectonics led to 
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Figure 5. A, B – Dermocoma sp. A – NM-O9257, probably median lateral arm plate; A1 – outer view (distal to the right); A2 – distal view; A3 – inner 
view (distal to the left). B – NM-O9258, distal lateral arm plate; B1 – outer view (distal to the right); B2 – distal view; B3 – inner view (distal to the 
left). • C–D Ophiomusa sp. C – NM-O9255, proximal or median lateral arm plate; C1 – outer view (distal to the right); C2 – distal view; C3 – inner 
view (distal to the left). D – NM-O9256, median or distal lateral arm plate; D1 – outer view (distal to the left); D2 – distal view; D3 – inner view (distal 
to the right). • E – Ophiacanthina, fam. et gen. indet., NM-O9259, fragmentary lateral arm plate with broken off margins; E1 – outer view; E2 – oblique 
proximal view; E3 – inner view. All specimens are from the locality No. 2, ?Hradiště Formation at the Municipal quarry.
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the total absence of a  continuous Lower Cretaceous 
sedimentary succession in the Štramberk area. The precise 
recognition of mutual relationships between echinoderm 
assemblages at the various localities and their history is 
therefore considerably masked by these drawbacks. 

From the start of studies, echinoderms and other 
faunal elements of the Kopřivnice Formation have been 
considered to be merely redeposited from immediately 
underlying Lower Cretaceous strata in the Štramberk area 
(i.e. Olivetská hora Formation sensu Houša 1976 or Čupek 
and Gloriet formations sensu Houša & Vašíček 2004). 
However, the echinoderms of these three formations 
are only poorly known, because of their deficiency in 
preserved source rocks (in situ rock relics, later formed 
litoclasts). Nevertheless, they seem to be similar to 
identical to those from Kopřivnice Formation. Thus, the 
problem of echinoderm redepositions into the Kopřivnice 
Formation remains open. 

With some rare exceptions (echinoids; see Žítt 1986), 
all echinoderm skeletons in the taphocoenoses studied 
are completely disarticulated. The spectrum of ossicle 
types in each echinoderm assemblage is fairly wide and 
often indicates slight size and shape selection and sorting 
(more or less increased or reduced amount of small 
elements derived from, e.g. crinoid pinnules and cirri, 
asteroid discs, various small echinoderm spines etc.). In 
the Kopřivnice Formation, the individual echinoderm 
(including ophiuroid) localities may differ slightly from 
each other both in species and quality of preservation 
(mainly abrasion and fragmentation) of ossicles. Quality 
of preservation, especially of some fragile morphological 
structures (e.g. interradial processes of phyllocrinids) 
could be related to the post-mortem mobility of ossicles, 
both during redeposition to the Kopřivnice Formation or 
during a previous depositional phase. In every case, the 
taphocoenoses studied formed mostly under less agitated 
bottom conditions. 

The deposits of the ?Hradiště Formation are of com
pletely different type (see above), even though the 
ophiuroids show close links with those from the Kopřiv
nice Formation. The genus Ophiotitanos is probably 
related to the family Ophiodermatidae. It is interesting 
that modern ophiodermatids are mostly carnivores but 
their diet may also include plant material (Jagt 2000b). 
However, we cannot determine why O. moravica sp. nov.  
was so abundant at Štramberk (mainly in the ?Hra

diště Formation) and what type of food it preferred. 
The occurrence of Squamophis? sp. in the Kopřivnice 
and ?Hradiště formations points to similar living con
ditions in the wider area, their survival for a  long time 
(late Valanginian, Hauterivian and Barremian) or re-
establishments of living conditions preferred by this form. 
Streptospondylous vertebrae allowed individuals of Squa­
mophis? sp. (Euryalidae) to coil their arms and cling to 
some higher-level bottom objects in order to obtain food 
particles (Spencer & Wright 1966, Jagt 2000b). A similar 
feeding posture is common in many extant crinoids 
using filtration fans. The co-occurrence of euryalids with 
long-stemmed isocrinids in the ?Hradiště Formation is 
suggestive in this respect.

 
Conclusions

Based on a detailed study of > 300 dissociated skeletal 
elements, new data on Early Cretaceous ophiuroids have 
been obtained from several localities in the Štramberk 
area. Five species have been identified; one of these is 
new (Ophiotitanos moravica sp. nov.) and four are left in 
open nomenclature. This unique material has allowed the 
first description of Early Cretaceous ophiuroids from the 
Tethyan Realm of Central Europe.

The ossicles have been recovered from the Kopřivnice 
and ?Hradiště formations of late Valanginian and Hau
terivian–Barremian age, respectively, and are unique for 
the Western Carpathians. Unfortunately, only vertebrae 
are known to date from most localities exposing the 
Kopřivnice Formation (Lower Blücher Quarry, Kotouč 
Quarry and Municipal Quarry No. 3). However, their 
different types indicate the possible presence of several, 
currently ophiuroid taxa. Some zygospondylous vertebrae 
probably belong to the genus Ophiotitanos, which pre­
dominates in the ?Hradiště Formation. Lateral arm plates 
of this genus are the commonest in an assemblage from 
locality No. 2 at the Municipal Quarry. It is noteworthy  
that Ophiotitanos is the most abundant genus even in the 
Cenomanian and Turonian of the Bohemian Cretaceous 
Basin. Streptospondylous vertebrae, which are here as- 
signed to Squamophis? sp., form a minority in all assem
blages, and their paucity is striking at Štramberk. None 
of the LAPs found at Štramberk can be assigned to this  
species.
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Figure 6. A–H – different zygospondylous vertebrae, ventral side down (except in Figs E2 and G2). A – NM-O9264, proximal vertebra; A1 – distal 
view; A2 – lateral view. B – NM-O9260, proximal vertebra; B1 – distal view; B2 – lateral view. C – NM-O9267, probably median vertebra; C1 –  
distal view; C2 – lateral view. D – NM-O9261, proximal vertebra; D1 – distal view; D2 – lateral view. E – NM-O9266, distal vertebra; E1 – lateral 
view; E2 – dorsal view. F – NM-O9265, distal vertebra; F1 – lateral view; F2 – distal view. G – NM-O9262, distal vertebra; G1 – lateral view;  
G2 – dorsal view. H – NM-O9263, large proximal vertebra; H1 – proximal view; H2 – lateral view; H3 – distal view. Specimens in Figs A, C, D, E and 
F are from locality No. 2, ?Hradiště Formation at the Municipal quarry; all other specimens are from Kotouč quarry, Kopřivnice Formation (Figs B, 
G – locality No. 20, Fig. H – locality No. 25).



The ophiuroid assemblage from locality No. 2 (Muni
cipal Quarry) consists of a rich collection of lateral arm  
plates and vertebrae, dominated by representatives of 
the genus Ophiotitanos and by euryalids, but also yields 
ophiomusines (Ophiomusa sp.), ophiodermatins (Dermo­
coma sp.) and ophiacanthins (Ophiacanthina, fam. et 
gen.  indet.). This assemblage can be preliminarily con­
sidered to be related to some Late Cretaceous ophiuroid 
faunas of Europe (e.g. Štorc 1997, 2002; Jagt 1999, 2000a 
and references therein). With regard to ophiuroid faunas 
of Early Cretaceous age, the best-studied at this time are 
shallow-water assemblages from the lower Aptian of 
Cuchía (Cantabria, Spain), the uppermost Aptian of Wizard 
Way (Texas, USA) (see Thuy et al. 2014), the Barremian 
of Serre de Bleyton (southern France) (see Thuy & Kroh 
2011) and a middle bathyal assemblage of latest Aptian 
to earliest Albian age at Blake Nose (Atlantic Ocean, off 
Florida; Thuy et al. 2012, Thuy 2013). The composition 
of species in assemblages from Cuchía and Wizard Way 
differs completely from that from the Municipal Quarry 
No. 2 assemblage at Štramberk. The sole similar taxon is 
Ophiotitanos? sp. from Cuchía. In contrast, the Serre de 
Bleyton fauna and the Municipal Quarry No. 2 assemblage 
are quite similar: both are dominated by the genus 
Ophiotitanos (more than 70 per cent at Serre de Bleyton) 
and both include ophiomusines and ophiacanthins. In 
addition, Ophiotitanos moravica sp. nov. from Štramberk 
could be related to Ophiotitanos sp. from Serre de Bleyton. 
It is also interesting that both Serre de Bleyton and 
Municipal Quarry No. 2 are probably of coeval Barremian 
age. The deep-water fauna from Blake Nose also bears 
some resemblance to the assemblage from the Municipal 
Quarry No. 2: both faunas include ophiomusines and 
representatives of the suborder Ophiacanthina. 

Our evaluation of the ophiuroid distribution in the 
Kopřivnice Formation shows that ossicles are rare, yet 
taphonomically similar (i.e. no size and shape selection 
and sorting, equally low abrasion and fragmentation) 
components in local echinoderm (crinoid, echinoid, 
asteroid) taphocoenoses. 

Echinoderms of the Kopřivnice Formation, at least in 
some sections, seem to be a mixture of autochthonous 
and redeposited specimens coming from immediately 
underlying older deposits (Olivetská Hora, Čupek, and 
Gloriet formations). However, new comparative data sup
porting these proceses are still necessary. Regarding the 
species diversity, this looks very similar to identical in 
both echinoderm components. 
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