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Abstract: A rare psammosteid heterostracan (Agnatha) occurrence in the Devonian of the Prague Basin is indicative of a dry
land influence in the regional palaeogeography. This argument is strongly supported by the appearance of vascular plants, but
the studied vertebrates allow us to presume a local brackish water environment. These conditions are considered to be related to
a supposed land in the vicinity of the preserved relic of Devonian rocks in the Teplá-Barrandian unit. Such unique conditions
were not repeated in the area despite the increasing extent of continental environment related to the rising Variscan Orogeny.
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Introduction
The volcano-sedimentary deposits forming the infill of
the Prague Basin are situated in the central part of the Czech
Republic. Although preserved as a small denudation relic in
the Teplá-Barrandian unit of the Bohemicum, they represent
one of the most significant palaeontological areas in the
European Variscides, with more than a century and a half of
fossil collecting history. In spite of this extensive collecting
activity, agnathan remains were not known from the
intensively studied Silurian strata of the Prague Basin until
recently, and even now only as microfossils (Vaškaninová
(2014) described rare findings of indeterminable thelodont
scales from the Ludfordian of the Požáry Quarry).
In the Devonian, the only agnathan remains known
are two separate head carapace plates of psammosteid
heterostracans. Both were found at the same locality (Prastav
Quarry, see below) and are currently stored in the National
Museum in Prague (for the specimen not described herein
see Růžička 1929: fig. I.2). The larger and more easily
determinable specimen (National Museum inventory number
Lc 62) was originally described as Psammosteus (Ganosteus)
perneri RŮŽIČKA, 1929. Tarlo (1965) assigned the specimen
to the genus Schizosteus OBRUCHEV, 1940 and based the
species diagnosis on a unique dermal ornamentation of
regular, well-separated tubercles. No new material has been
found or, at least, available for study and revision. However,
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the occurrence of psammosteids in the Prague Basin itself
will be briefly discussed in this paper.

Geological and palaeontological settings
Both psammosteid carapace plates were discovered at
a single locality – the Prastav Quarry near the village Holyně
south-west of Prague (Text-fig. 1; also named Holině by
Růžička (1929) or Holin, Hlubocepy near Prague by Tarlo
(1965)). The quarry is now abandoned, but its walls are
well-accessible and preserved, because it is a part of the NPP
U Nového mlýna area protected by State Law. The section
in the Prastav Quarry is the international parastratotype of
the Lower/Middle Devonian boundary, comprising the upper
part of the Emsian Třebotov Limestone and the basal portion
of the Eifelian Choteč Limestone (Text-fig. 1).
The upper part of the Třebotov Limestone is developed
as light grey micritic nodular limestones, containing a rich
fauna with goniatites (e.g. genera Mimagoniatites, Agoniatites, Gyroceratites), trilobites (genera Phacops, Scabriscutellum a.o.), bivalves (genera Panenka, Kralovna, Pantata)
and tentaculites (Nowakia richteri, N. holynensis) (Chlupáč
et al. 1979).
The basal portion of the Choteč Limestone is lithologically quite different from the uppermost part of the
Třebotov Limestone (Chlupáč et al. 1979, Koptíková 2011)
in relative deep-water facies of the shelf (Chlupáč 1998) or
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Text-fig. 1. Sketch map of Devonian in Prague Basin; position of Prastav Quarry marked with asterisk; stratigraphy of Devonian in
Prague Basin (after Chlupáč 1998); Emsian/Eifelian boundary beds preserved in quarry related to locality with arrow.

slope (Koptíková 2011). It consists of grey to dark-grey
micritic limestone, with thin intervals of dark calcareous
shales. The fauna is characterized by the appearance of index
goniatites Pinacites jugleri and Fidelites occultus, trilobites
(e.g. genera Cyphaspides, Aulacopleura, Thysanopeltis)
(Chlupáč et al. 1979), and brachiopods (e.g. linguliform
genus Paterula, rhynchonelliform genera Chlupacina, Holynetes) (Havlíček and Racheboeuf 1979, Mergl 2001).
Tentaculites (Nowakia sulcata) and other fauna also occur
(Chlupáč et al. 1979). No other vertebrate remains are known
from this locality.

Systematic palaeontology
Schizosteus perneri (RŮŽIČKA, 1929)
Pl. 1

For synonymy see Tarlo (1965: 63).
H o l o t y p e . NM-Lc 62 (National Museum, Prague).
T y p e l o c a l i t y . Prastav Quarry near Holyně, southwest of Prague.
T y p e h o r i z o n . Lower/Middle Devonian boundary
beds, Emsian/Eifelian; Třebotov/Choteč limestones (see
Discussion).
D e s c r i p t i o n a n d r e m a r k s . Růžička (1929)
acquired the specimen NM-Lc 62 from the quarry workers
without being told about the exact circumstances of the
discovery. He presumed the origin on the basis of contemporary labours in the central part of the quarry wall.
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We refer to the previous determination of the specimen to
Schizosteus perneri (RŮŽIČKA, 1929) as published by Tarlo
(1965). We have no new data or observations to alter the
diagnosis or the systematic position of the specimen, but we
include remarks on some non-diagnostic features we have
observed on the specimen.
The specimen represents a well preserved left branchial
plate, with its dorsal surface exposed (Pl. 1, Fig. 1). It is
covered with superficial dermal ornament laterally, whereas
in the mesial area, the ornament is exfoliated, and the inner
vascular bone surface exposed (Pl. 1, Fig. 2c). The plate is
ca. 17 cm long, slightly convex, except for the anterior-most
margin, which is concave (Pl. 1, Fig. 2a). The overall convex
shape is increasing towards the posterior end (Pl. 1, Fig. 2b).
Posterior to the concave area, a transverse fracture is visible.
The ornament is composed of well-bordered roundish
tubercles with radially oriented ribs, slightly almond-shaped
in cross section. Meeting points of the ribs are oriented
towards the lateral margin of the plate (Pl. 1, Fig. 2d–e) on
each well preserved tubercle. The tubercles are small at the
anterior margin of the plate, and gradually enlarge towards
the posterior end. In the anterior displaced area, a cross
section of the dermal layers is visible (Pl. 1, Fig. 2f), as well
as the shape of the tubercles, which are narrower at the base.
The tubercles tend to be arranged in diagonal rows on most
of the plate surface.

Discussion
As mentioned above, the exact stratigraphic layer which
yielded the two specimens is unknown. However, Růžička

(1929) stated that the strata being quarried at the time of the
discovery contained numerous goniatite fossils. He also
wrote his assumption about the stratigraphic position on the
original specimen label, where the type horizon is determined
as the Choteč Limestone, horizon gγ (G-g3), of Eifelian age.
This information was borrowed by Tarlo (1965). On the
contrary, Chlupáč et al. (1979) considered the find to belong
to the upper part of the Třebotov Limestone (N. richteri or
N. holynensis-Zone), based on the lithotype. Chlupáč’s
interpretation would place its origin in the uppermost Emsian
strata. Lukševičs et al. (2010) agreed with Chlupáč, although
they were citing Tarlo (1965).
This controversy has so far proven impossible to resolve
conclusively, as there are no visible index fossils in the matrix
surrounding the plate. We dissolved several small samples
taken from the limestone slab with the specimen NM-Lc 62,
but neither conodonts nor determinable tentaculites were
found in the residuum. We identified only a number of very
small, narrow cones as internal moulds of tentaculite shells,
representing complete apical portions or their fragments. We
subsequently tried to find tentaculites directly in the rock. We
used the remaining small rock pieces from the slab with the
fossil. After a short acid treatment, plenty of cross-cuts or
internal and external moulds appeared on the corroded
surface. As the external moulds seem to be smooth, without
transversal rings, they can be assigned to the genus Styliolina,
but the material does not allow species determination.
Since this genus occurs in both the Třebotov and Choteč
limestones, the value of the discovered tentaculites for
precise stratigraphy is almost nil. The only argument we can
present, however weak, supports Chlupáč‘s premise: Styliolina was more diversified and abundant in the Emsian than
the Eifelian of the Prague Basin (Chlupáč et al. 1979). Since
the sample was small, finding any such fossils at all in it
indicates a relative abundance in the stratum.
Nevertheless, the lack of exact stratigraphic position of
the specimens is not too serious. It is certain that both
specimens were found in the Emsian/Eifelian boundary
interval. In spite of lithological change, the limestones of
this interval are of similar origin from turbidites or distal
tempestites (Koptíková 2011).
Psammosteid heterostracans are known mainly from
Laurussia (Lukševičs et al. 2010), and are quite rare in the
Lower Devonian. The genus Drepanaspis SCHLÜTER, 1887
is one of the few genera known from the Pragian and Emsian.
Drepanaspis occurs in south-western England and the
Rhenish Slate Massif in western Germany (Tarlo 1965), both
of which are considered Avalonian terranes, and in the
middle-upper Emsian strata of the Ardenne Massif (Delsate
et al. 2004), forming a part of Armorica.
The presence of a psammosteid heterostracan in the
Prague Basin on the peri-Gondwanan shelf represents the
easternmost occurrence of the group. It is also the earliest
occurrence of the genus Schizosteus, which is otherwise
known from the Eifelian and Givetian of Laurussia (Tarlo
1965, Lukševičs et al. 2010, Glinskiy 2014). Lukševičs et al.
(2010) mentioned this occurrence, but associated it with the
faunal interchanges with Armorica. However, Young (1990)
supposes the faunal communication between Gondwana and
Laurussia to commence in the Frasnian.

The Lower-Middle Devonian boundary deposits in the
Prague Basin represent a purely marine succession of
carbonates and calcareous shales, rich in fossils. Most
of them are indicative of a marine environment, e.g.
cephalopods (goniatites and “orthocones”) are exclusively
marine, and generally even stenohaline (Boyle and Rodhouse
2005).
Psammosteids are considered freshwater dwellers by
Lebedev et al. (2010); coastal brackish-water or continental
inhabitants by Lukševičs et al. (2010). The occurrence of two
psammosteid dermal plates, one of them quite large, indicates
the proximity of dry land. Its existence is also strongly
supported by the occurrence of terrestrial plants, which first
appeared in the Prague Basin during the Silurian (Obrhel
1962, 1968, Libertín et al. 2003). The occurrence of these
plants in the Silurian and lowermost Devonian can be
correlated with emerged volcanic islands (Měska and
Kratochvíl 1946, Fiala 1970, Kříž 1992). In the Devonian,
the existence of dry land was apparently caused mainly by
tectonic activity (cf. Havlíček 1998).
Obrhel (1968) illustrated the diversity and frequency of
occurrence of terrestrial plants in the marine sediments of the
Prague Basin. He demonstrated a significant increase in both
aspects toward the Srbsko Formation, the terminal unit of
the basin, yielding abundant terrestrial plants, such as genera
Protopteridium, Protolepidodendron, Pseudosporochnus
(Obrhel 1961, 1968), often preserved in large fragments. This
formation has a different character than other Devonian units.
It is represented by a rhythmic siliciclastic succession, while
other units are predominantly carbonate. This character of
the Srbsko Formation is considered to be caused by the
Variscan movements in the neighbouring areas (Chlupáč
1998). In fact, it reflects a supply of material transported from
the near, continually approaching and uplifting Variscan
Orogeny.
While the rich Givetian flora was related to large
marginal areas of the emerged Variscan range, the upper
Emsian and Eifelian terrestrial plants (Obrhel 1960, 1968,
1991) could originate from the limited continental conditions
of islands. A lack of terrestrial plants in the Pragian and lower
Emsian of the Prague Basin (Obrhel 1968, 1991) indicates
an absence of dry land conditions near the area where the
Devonian strata in the central Teplá-Barrandian Unit were
deposited.
Psammosteids would be expected to follow the same
trend as we can observe in terrestrial plants. They occur in
sediments of the age when only the restricted habitats of
scattered islands could exist. The subsequent expanding
continental areas have not yielded any evidence of their
presence. It is quite enigmatic with respect to a more
complicated migration between islands, compared to the
easily followable pathways along the Variscan coast in the
period when the psammosteids flourished (Lebedev et al.
2010). It is a question which remains to be studied, because
the limited occurrence of psammosteids in the Prague Basin
indicates a complicated local palaeogeography. It also raises
questions about the fresh and brackish water environments,
their extent and the character of the dry lands and their
coastal areas in the discussed period. Even if a carcass,
postmortem transported from a far area, cannot be safely
excluded, it can only raise questions about the distance, rather
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than existence of the suitable environment itself. As we are
not able to estimate that distance, taking both aspects into
account, we can estimate hundreds of meters to tens of
kilometres. However, the occurrence of not a single but two
independent remains of psammosteids and their absence in
other parts of the Devonian section in the Prague Basin both
indicate a temporary existing favourable habitat not far
from the site of their discovery, rather than an accidental,
unrepeated transport of two almost coeval carcasses from
a long distance.

Conclusions
The occurrence of a psammosteid heterostracan in the
Prague Basin during the Emsian/Eifelian turn supports the
assumption about the existence of dry land nearby. In that
time, probably a brackish coastal environment (Lukševičs
et al. 2010) enabled the penetration of psammosteids to the
area. The conditions suitable for this vertebrate group were
apparently of very short duration, because psammosteids
never reappeared in the Prague Basin.
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Explanations of the plate
PLATE 1
Schizosteus perneri (RŮŽIČKA, 1929), Prastav Quarry near
Holyně, No. NM-Lc 62
1a. Left branchial plate in dorsal view.
1b. Schematic drawing of the plate, grey colour indicating
areas with preserved dermal ornament.
2a. Anterior view.
2b. Posterior view.
2c. Detail of vascular bone layer.
2d–e. Details of dermal ornament in posterior area of plate.
2f. Detail of dermal ornament in anterior area of plate.
Scale bars = 1 cm; in 2c–f scale bars = 1 mm.
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