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Body and squamation (Text-figs 14, 17). The whole 
specimen, DP 4307, with arched back measures 16 cm 
of the total body length, but the fragments of bodies 
with squamation (P 64662, NM-M 4912) suggest body 
remains certainly reaching 20 cm out of the total body 
length. The specimens from the Otovice limestone are 
usually significantly deformed. The shape of the body and 
corresponding ratio of the length and depth of the body were 
calculated for specimen DP 4307. The ratio of the total body 
length to its depth is 3.5 and ratio of the total body length to 
the length of the skull is about 5.

The pelvic fin is situated midway between the skull and 
anal fin. The base of the fin extends over 4 scale rows and 
consists of 15 lepidotrichia. Minute scales with serrations 
on their posterior margin occur along the posterior part of 
the pelvic fin base (DP 4307). The anterior border of the fin 
is protected by the terminal pointed segments of 4 anterior 
lepidotrichia in combination with several fringing fulcra.

The anal fin base extends over 7 scale rows and a row of 
small denticulated scales were observed along the anal fin 
base in some specimens (P 80169, DP 4307). The anal fin 
consists of 24 lepidotrichia, of which the first five reaches 
the anterior border of the fin and their terminal segments 
form protection of the anterior edge of the fin.

The dorsal fin base extends over 7 scale rows (P 80169), 
it begins in the middle of the total body length, and its whole 
base is vertically just in front of the start of the anal fin base. 
Three large stout ridge scales precede the dorsal fin and a 
relatively large field of minute scales is located along the 
dorsal fin base (P 80169).

The caudal peduncle is strong (DP 4307, P 64650). The 
dorsal and ventral lobes of the caudal fins together form an 
angle of 53°, the dorsal lobe forms an angle of 23°–24° with 
the horizontal plane, and the ventral lobe forms an angle of 
30° (DP 4307, P 64650) with the horizontal plane. The dorsal 
lobe is twice the length of the ventral lobe. The ventral lobe 
consists of 14 segmented lepidotrichia and more than 60 
segmented lepidotrichia constitute the dorsal lobe (P 64650). 
Segments of the lepidotrichia of all fins are very strong and 

short with sigmoid contact edges. The segments divide 
longitudinally dichotomously from the basal segment. The 
leading edges of the paired and unpaired fins are protected 
by the pointed terminal segments of the lepidotrichia in 
combination with fringing fulcra. The number of fringing 
fulcra on the anterior edge of the fins increases with age 
of the individual. From the short and strong segments of 
lepidotrichia it is possible to deduce that specimens of total 
body length 15 cm were adult.

The scales on the lateral side of the body are of oblong 
shape, also large and deep. They overlap one another by one-
fifth in an anteroposterior direction. The scales bearing pores 
of the lateral sensory line are slightly smaller than the scales 
located below the lateral sensory line. The deepest scales 
are in the anterior region of the body in two rows under 
the lateral sensory line. The individual of total body length 
16 cm has scales in the region between the pelvic and anal 
fins in the row immediately below the lateral sensory line of 
depth 4–4.2 mm. Paramblypterus rohani or Bourbonnella 
hirsuta with the same total body length have scales half 
the depth in the same area. Peg and socket articulation is 
well developed. On the surface there is a combination of 
fine ridges along the posterior and ventral edges of the scale 
(P 80168, P 64892, P 64662) which protrude into the fine 
serration on the posterior margin of the scales and also as 
pointed tubercles on the posterior surface of the scales. 
Serration on the posterior edge of the scales and tubercles 
on the surface of the scale protrude into the fine spines 
(P 80179, DP 4307; Text-fig. 17a, b), the posterior area of the 
scale was extremely thorny. Fine spines are well developed 
along the entire posterior edge of the scales in the anterior 
region of the body (NM-M 4912, NM-M 4914), and they 
cover two thirds of the posterior edge of the scales in the 
region between the pelvic and anal fins. Fine spines border 
the posterior edge of the flank scales dorsally from the anal 
fin base (P 64650, P 80169). Irregularity in the squamation 
can be observed in specimen NM-M 4912 which exhibits 
scales twice the height as the surrounding ones, which is 
repeated in several rows (Text-fig. 17c, d). Large scales are 

Text-fig. 16. Aeduellidae. Scale bars 5 mm. Arrows indicate directio cranialis. a: right operculum in lateral view, locality Otovice 
“Chmelnice”, P 64662; b: right operculum in lateral view, locality Otovice “Stěnava”, NM-M 4910; c: right suboperculum in late-
ral view, locality Otovice “Chmelnice”, P 30948.
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Text-fig. 17. Aeduellidae. Scale bars 5 mm. a: the scales of oblong shape on the lateral side of the body, locality Otovice “Stěnava”, 
DP 4307, whitened; b: drawing of the scales with fine denticles on their posterior edge, locality Otovice “Stěnava”, DP 4307; c, d: 
drawing and photograph (whitened) of the scales of lateral side of the body, two times large scales occur in the rows 14, 16, 17, 19 
(they are marked with arrows), locality Otovice “Černý potok”, NM-M 4912; e: lepidotrichia of the anal fin with sigmoidal sutures 
between the segments (marked by arrows), locality Otovice, NM-M 4931, whitened; f: anterior edge of the dorsal fin and lepidotri-
chia with sigmoidal sutures between the segments, locality Otovice “Stěnava”, DP 4307, whitened; g: anterior edge of the ventral 
lobe of the caudal fin, locality Otovice, NM-M 4931, whitened; h: the caudal peduncle with begin of bifurcation of the dorsal and 
ventral lobes of the caudal fin, locality Otovice, NM-M 4931.
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preserved in the 14th, 16th, 17th and 19th rows. These large 
scales are always twice the size as the scales in the row in 
front of them. They are always joined without any sutures. 
It is clear that these scales grew independently when the 
individual was in the juvenile stage and did not coalesce 
until a later stage of growth.

There are 6 scales above the lateral line in a row of scales 
in front of the anal fin and 9 scales below the lateral line. The 
scale count of specimen DP 4307 is 

23
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Specimen NM-M 4931 (Text-fig.  14b) demonstrates 
obvious differences as regards body shape and scale count. 
The body, including squamation and fins, is well preserved; 
on the contrary, the bones of the head are completely missing. 
The specimen has a slender body, 18 cm of the total body 
length. The ratio of the total body length to its depth is 4.6. 
The morphology of the fins and scales, including a serration 
which forms fine spines on the posterior edge of the scales, 
is the same as in the aeduellid describe above. The lateral 
side of the body, similarly as in NM-M 1912, bears scales 
twice the size of the neighbouring scales. They occur in the 
fourteenth and twentieth rows just below the lateral sensory 
line. The dorsal fin is moved slightly anteriorly relative to 
the above described specimen DP 4307 (Text-fig. 14a). The 
dorsal fin begins before the middle of the total body length 
and has the entire the level anteriorly to the anal fin base. 
The forward displacement of the dorsal fin may be caused by 
slight deformation of the specimen during fossilization since 
the inclination of the scale row in front of the anal fin is 50°, 
whereas in the previously described specimen, DP  4307, 
the scale rows are more upright and their inclination is 65°. 
Also the caudal peduncle is longer than in DP 4307. The 
dorsal lobe of the caudal fin forms an angle of 24° with the 
horizontal plane, the ventral lobe of the caudal fin makes an 
angle of 15° with the horizontal plane. The scale count can 
be determined unambiguously. It is
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and shows a slight difference compared to the previous one. 
It is not yet possible to decide whether the different features 
found so far are a manifestation of species differences or 
only differences caused during the fossilization processes.

Remarks and relationship to Aeduellidae
Newly discovered specimens from the Otovice 

limestone in the Intra-Sudetic Basin are ranged to the family 
Aeduellidae. The studied specimens are incomplete, but 
unquestionable characters of the family Aeduellidae are 
present. They are very similar to Aeduella blainvillei in 
the sense of Heyler (1969), Poplin and Dutheil (2005) and 
Štamberg (2018) with respect to the following characters: 
The shape of the body, the body length/depth ratio is about 
3.5 (after specimen DP 4307); the suboperculum very deep, 
with trapezoidal form with posterior edge twice longer 

than the anterior edge. Dorsal edge of the suboperculum 
conspicuously slopes and is curved; wide frontal which is 
only 1.6 times longer than it is wide; large dermosphenotic 
with prominent posterolateral process; identical position and 
size of the pelvic fin and unpaired fins; very deep scales on 
the lateral side of the body; the scale count close.

However, there are a number of features that distinguish 
the described fossils from Aeduella blainvillei: The parietal 
is not distinctly narrower than the frontal; the maxilla is 
robust, deeper posteriorly than in Aeduella blainvillei. The 
length of the maxilla is twice its depth in the posterior part; 
the operculum is very elongated in a dorsoventral direction 
with the dorsal third of the bone bent in an anterior direction, 
but there is no hump on the posterodorsal margin of the 
bone; only one pair of extrascapulars border the posterior 
edge of right and left parietals, unlike in Aeduella blainvillei 
which has numerous extrascapulars (Heyler 1969: figs 
44, 46); usually the serrations on the posterior edge of the 
scales protrude as fine spines and similarly-fine tubercles on 
the posterior region of the outer surface of the scales also 
protrude as fine spines. Serrations were observed on the 
posterior margin of scales in Aeduella blainvillei (Heyler 
1969, Štamberg 2018), but these serrations did not protrude 
as into fine spines.

Some characters in the described specimens are similar 
to Bourbonnella, especially to Bourbonnella hirsuta 
Štamberg, 2007 from the Boskovice Basin. The following 
important features should be mentioned: the shape of the 
maxilla with length/depth ratio of 2; shape of the operculum; 
the scales with fine spines on their posterior edge.

On the contrary, the shape of the suboperculum, very 
deep scales on the lateral side of the body and the scale count 
clearly separate specimens from the Otovice Limestone 
from Bourbonnella hirsuta and whole genus Bourbonnella 
(Heyler 1969, Poplin 2001, Poplin and Dutheil 2005, 
Štamberg 2007). It is obvious that the studied specimens 
from the Otovice Limestone belong to a new genus of 
Aeduellidae which possess a mix of features characterizing 
the genera Aeduella and Bourbonnella. Numerous sets of 
individuals with the same characters have recently been 
found in the Prosečné Formation in the neighbouring 
Krkonoše Piedmont Basin (Štamberg 2002, 2013). For this 
reason, the material from the Otovice Limestone of the Intra-
Sudetic Basin, which will form the basis for a new genus, 
will subsequently be comprehensively processed together 
with a set of specimens from the Prosečné Formation of the 
Krkonoše Piedmont Basin.

Discussion

The Ruprechtice Limestone Horizon and the overlying 
Otovice Limestone Horizon of the Olivětín Member 
(Asselian) are not stratigraphically very distant from each 
other, but the actinopterygian fauna differs considerably. 
The lake sediments where the Ruprechtice Limestone 
was formed were exclusively inhabited by numerous 
Paramblypterus vratislaviensis. This species is rare in the 
Otovice Limestone and, in contrast, the most numerous 
is Paramblypterus cf. rohani and also relatively abundant 
are fishes of the family Aeduellidae. Differences in the 
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occurrence of actinopterygians between these two horizons 
of limestone can be also observed in the different content of 
other vertebrate fauna. In the Otovice Limestone, in addition 
to actinopterygians, very rare fragments of xenacanthid 
sharks are also known (Zajíc 2004) and amphibians are 
completely absent. A diverse fauna however can be seen in the 
Ruprechtice Limestone, which includes xenacanthid sharks 
Xenacanthus decheni (Goldfuss, 1847) and ?Xenacanthus 
oelbergensis (Fritsch, 1890) (Schneider and Zajíc 1994); 
temnospondyl amphibians Onchiodon labyrinthicus 
Geinitz, 1861; Melanerpeton pusillum Frič, 1878; Apateon 
umbrosa (Fritsch, 1879); Cheliderpeton vranyi Frič, 1877 
(Werneburg 1993, 1989) and seymouriamorph amphibians 
Discosauriscus pulcherrimus (Fritsch, 1879) (Fritsch 1879, 
Werneburg and Kiersnowski 1996). Differences in the 
actinopterygian content and presence of other vertebrates 
in the Ruprechtice and Otovice limestones are probably a 
reflection of the different environmental conditions in which 
the limestones were deposited. Light grey and light pink 
Ruprechtice Limestone represent lake sediment deposited in 
a relatively shallow lake with a well-oxygenated bottom. In 
contrast, the Otovice Limestone represents anoxic deposits 
in a deeper closed lake (Tásler et al. 1979, Pešek 2004). 
Deposition of the Otovice Limestone took place in a slightly 
more humid climate (Prouza and Tásler 2001, Pešek 2004). 
The palaeogeographic conditions during the deposition of 
these two limestone horizons were also probably different, 
because they are separated from each other by the Upper 
Volcanic Horizon (Prouza and Tásler 2001, Pešek 2004). 
It is obvious, that volcanic activity certainly significantly 
changed the relief of the terrain, configuration of the river 
system and interconnections of the lakes.

It can be assumed that the deposition of the Otovice 
Limestone occurred under the same conditions as the 
deposition of the grey black claystone of the Rudník 
Horizon (Asselian) in the Krkonoše Piedmont Basin. Layers 
of grey black claystone of the Rudník Horizon with very 
common remains of Paramblypterus rohani are anoxic 
offshore deposits in a deep lake (Martínek et al. 2003). It 
can be assumed that the environment that prevailed at the 
time the Rudník Horizon was deposited was repeated a little 
later during the deposition of the Otovice Limestone. It was 
suitable environment for P. rohani and when the opportunity 
arose again to occupy a lake with similar conditions, 
P. rohani took advantage of it.

Conclusions

Revision and redescription of the actinopterygians from 
the Permian sediments of the Czech part of the Intra-Sudetic 
Basin are based as on both old material and on newly 
discovered specimens. Paramblypterus vratislaviensis is 
the main representative in the Ruprechtice Horizon and it 
also occurs rarely in the Otovice Limestone Horizon of the 
Olivětín Member. This fish of a small size, reaching usually 
100–150 mm in total length is characterized by a  short 
and high maxillary plate and narrow dermosphenotic. The 
distribution of Paramblypterus vratislaviensis is much 
greater than was shown by some findings from the Prosečné 
Formation in the neighbouring Krkonoše Piedmont Basin 

which has not yet been processed. Isolated occurrences of 
Paramblypterus zeidleri complement the list of species in 
the Ruprechtice Limestone Horizon.

Firstly, actinopterygians from the Otovice Limestone 
Horizon which are connected to the Otovice Limestone 
were described. Most of the specimens from the Otovice 
Limestone are similar to Paramblypterus rohani. They are 
very fragmentary and significantly affected by pressure 
during fossilization. The studied specimens did not provide 
the complete picture regarding these fossils, and are 
therefore referred to Paramblypterus cf. rohani. It is mainly 
the skull roof bones, upper jaw, morphology of the scales 
and the scale count which are the characters matching 
Paramblypterus rohani. One specimen of Paramblypterus 
sp. was kept separate as it differed from Paramblypterus 
cf. rohani in the less arched body and large dorsal and  
anal fins. Due to the complete absence of skull bones, 
no further comparison was possible and it is described 
separately so far.

A new set of actinopterygians belonging to Aeduellidae 
were described from the Otovice Limestone. Some of 
typical aeduellid features such as skull roof bones, maxilla, 
bones of the opercular apparatus, morphology of scales and 
scale count are similar to the genus Aeduella represented by 
Aeduella blainvillei, but some are similar to Bourbonnella, 
especially to Bourbonnella hirsuta. It is clear that it is a 
new genus that is close to both Aeduella and Bourbonnella. 
A complete description of this new genus will be completed 
after study of the numerous finds of aeduellids from 
sediments of the Kalná Horizon (Prosečné Formation) in the 
neighbouring Krkonoše Piedmont Basin.

The reasons for significantly different faunistic content in 
the stratigraphically close Ruprechtice Limestone Horizon 
and Otovice Limestone Horizon are discussed. Differences 
in the actinopterygian content and other vertebrates in 
the Ruprechtice and Otovice limestones can probably be 
related to the different environmental conditions in which 
the limestones were deposited. Volcanic activity recorded 
as the Upper Volcanic Horizon between the Ruprechtice 
Limestone Horizon and Otovice Limestone Horizon 
certainly significantly changed the relief of the terrain, 
configuration of the river system and interconnections of 
the lakes. The environment that prevailed during deposition 
of the Otovice Limestone was very similar to that during 
deposition of the Rudník Horizon of the Krkonoše Piedmont 
Basin, and therefore we encounter in the Otovice Limestone 
probably the same species, Paramblypterus rohani, as in the 
Rudník Horizon.
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