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Lingulate brachiopod fauna from Suchomasty Limestone (upper Emsian, P. serotinus Zone) are examined. Eleven spe-
cies were observed, of which Kosagittella robusta, Chynithele intermedia, Lochkothele rugellata and Praeohlertella
lukesi are described as new taxa. Associated Opatrilkiella kobyla, Havlicekion frydai and Opsiconidion coralinus were
described previously from the Chýnice Limestone of the Barrandian area. Four taxa are left in open nomenclature in-
cluding further evidence of the siphonotretid Orbaspina in the upper Emsian. The composition of the fauna shows dis-
tinct difference to other Emsian and Eifelian lingulate brachiopod faunas of the Koněprusy area of the Barrandian. • Key
words: Lingulata, Discinoidea, Siphonotretida, Emsian, Suchomasty Limestone, taxonomy, Koněprusy, Barrandian.
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The Koněprusy area in SW part of the Silurian-Devonian
sequence of the Barrandian area is a famous and unique
source of diverse and well-preserved Pragian, Emsian and
Eifelian fossils for more than one-and-half centuries. The
present concept of stratigraphy of Koněprusy reef complex
is based on a series of early studies of Chlupáč (1955, 1956,
1957, 1959) supplemented by contributions devoted to va-
rious aspects of the reef by the same author (Chlupáč 1983,
1996, 2003). Geology, commonest fossils and benthic as-
sociations of the Koněprusy (Pragian), Suchomasty (upper
Emsian) and Acanthopyge (Eifelian) limestones were de-
scribed in tens of modern monographs, short reports, field
guides and popular articles (for references see Chlupáč
1984, 1996, 2003). All works indicate the uniqueness of
the Koněprusy reef complex in the Lower and Middle De-
vonian (Chlupáč 1984, 1994, 1998).

In 1846, Joachim Barrande was the first who contributed
to the taxonomy of fossils of the Suchomasty Limestone.
This work was followed by his series of monographs on the
brachiopods (Barrande 1847, 1848, 1879), in which many of
species of this unit were described. Modern extensive taxo-
nomic studies of the fauna of the Suchomasty Limestone
were published after the Second World War by Prantl &
Přibyl (1949, 1954), Havlíček (1959, 1961, 1971, 1985,
1987), Šnajdr (1960, 1980), Chlupáč & Vaněk (1957) and
Chlupáč (1977). Tens of short reports and taxonomic studies
concerning the fauna of the Suchomasty Limestone by these
and other authors do exist, some of them cited in these

monographs. In addition to the very diverse invertebrate
groups, including stratigraphically important goniatites
(Chlupáč & Turek 1983) and tentaculitoids (Ferrová et al.
2012), remains of a placoderm were observed in the Sucho-
masty Limestone (Vaškaninová & Kraft 2014).

Rhynchonelliformean brachiopods of the Suchomasty
and Acanthopyge limestones were monographed by Hav-
líček & Kukal (1990). In contrast to the diverse and gener-
ally smooth-shelled rhynchonelliformean brachiopods, the
organophosphatic brachiopods are much less attractive and
they were always outside the interest of collectors and re-
searchers. A few species coming from the Suchomasty
Limestone were briefly mentioned by Mergl (2001). The
gap in organophosphatic brachiopod data is caused by the
extreme rarity and diminutive size of these brachiopods.
The present better knowledge of organophosphatic brachi-
opods from units below (Koněprusy and Chýnice lime-
stones; Mergl 2001, Mergl & Ferrová 2009) and above
(Acanthopyge Limestone; Mergl 2009) was the main rea-
sons for intensive sampling for these brachiopods in the
Suchomasty Limestone.
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The Suchomasty Limestone (upper Emsian) is the name for
the local lithostratigraphic unit in the Koněprusy area, in
a small area SW from Prague, the capital of the Czech
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Republic (Fig. 1). It disconformably covers the reefal Ko-
něprusy Limestone of the Pragian age (Chlupáč 1998) after
late Pragian–early Emsian (Zlichovian) emersion and ero-
sion. The beginning of the deposition of the Suchomasty
Limestone is dated in only two sections (Červený lom –
Chlupáč et al. 1979; Voskop Quarry – Frýda 1992) to the
Nowakia elegans Biozone, but above the N. barrandei–ele-
gans Subzone (see Ferrová et al. 2012). The Suchomasty
Limestone sequence is dominated by well bedded reddish
and grey biomicritic and biosparitic, predominantly crinoi-
dal limestones, with thickness reaching up to 30 m. Sorting
of bioclasts, lense-like accumulations of fossils and grad-
ded bedding indicate a shallow-water and higher energy
environment (Havlíček & Kukal 1990, Chlupáč 1998). The
tentaculite fauna includes the Nowakia elegans, N. cancel-
lata, N. richteri and N. holynensis zones (Chlupáč et al.
1979, 1986; Berkyová 2004; Ferrová et al. 2012). Upper
Emsian age is evidenced by the Polygnathus laticostatus,
P. serotinus and P. costatus partitus zones (Klapper 1977,
Klapper et al. 1978, Chlupáč et al. 1986, Chlupáč 1998,
Berkyová 2009).

The Suchomasty Limestone also fills many vertical or
oblique neptunian dykes, which penetrate the Pragian
reefal Koněprusy Limestone and the Kotýs Limestone of
the Lochkovian age below. The Suchomasty Limestone
filling of the dykes shows variable lithology and polyphase
origin of most dykes. The dykes follow an E-W strike.
Thickness of the dykes range from a few cm to 20 m, their
depth may be over 100 below their funnel-shaped mouth.
Neptunian dykes, described and subsequently reviewed by
Chlupáč (1955, 1996) are an important source of abundant
fossils, namely trilobites and brachiopods.
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Very few lingulate brachiopods have been found by ham-
mering due their rarity and small size. Their occurrences
are accidental. The majority of material was yielded by et-
ching of limestone. Around 100 kg of limestone have been
etched by 10% solution of acetic acid. Residues were washed
by stagnant water and unsieved to prevent secondary frag-
mentation. In total, 250 determinable brachiopod speci-
mens were picked, together with abundant conodonts and
conulariid fragments, and less abundant spines of phyllo-
carid crustaceans, dermal plates of placoderms, and Eury-
tholia sclerites.

Most of the phosphatic fossils were sampled at locali-
ties 3 and 5. Phosphatic lingulate brachiopod shells are
white or pale grey in colour. Shells are extremely fragile,
and more robust parts (thickened peripheries and apices)
prevail in all residues. Small fragments prevail over more
complete parts of shells in the residues, but this feature is
likely the result of fragmentation during etching of the

rock. No worn shells were observed. In contrast to etched
material, the few shells collected by hammering are mostly
complete.

Material was studied by SEM JSM-6300 with shells on
stabs covered by gold. Some ammonium chloride coated
specimens were photographed under a binocular lens
OLYMPUS SZX 7 with use of the Deep Focus 3.1 soft-
ware. Larger specimens were coated by ammonium chlo-
ride and photographed by an OLYMPUS E-410 Camera
using a macroobjective ZUYKO Digital 35mm.

The four most complete discinid specimens obtained
by hammering were subsequently covered by a thick mat of
artificial acrylate resin DENTACRYL and the rock below
the fossils was etched by a 10% solution of acetic acid. The
original unbroken phosphatic shell in its resin base re-
mained preserved showing its exterior (specimens figured
on Figs 6A, B, E, F, 7B, 8B, C, E, I, L).
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Locality 1. – NW part of the Císařský lom Quarry, a neptun-
ian dyke in NW wall of the quarry (locality 3 of Havlíček &
Kukal 1990; site 20a and 21b of Chlupáč 1996) filled by
reddish crinoidal limestone. Conodonts Icriodus sp., Belo-
della sp.

Locality 2. – E wall of the Císařský lom Quarry near the
top of the Zlatý kůň hill. A source rock is bedded red
crinoidal limestones in the upper part of the Suchomasty
Limestone, 4–5 m below the Acanthopyge Limestone.
Sampling site is slightly southwards to locality 2 of Hav-
líček & Kukal (1990). Conodonts Belodella sp., Ozarko-
dina carinthica (Schulze, 1968), Polygnathus bultyncki
Weddige, 1977, Polygnathus serotinus Telford, 1975 indi-
cate the P. serotinus Zone.

Locality 3. – Petrbok Quarry, rock debris on the floor of
quarry. A source rock is reddish biomicritic crinoidal lime-
stone of the lower part of the Suchomasty Limestone, near
site 30 of Chlupáč (1996), with rare and small brachiopod
fauna with Dalejodiscus. Conodonts Icriodus sp.,
Belodella sp., Pseudooneotodus sp.

Locality 4. – Herget’s Quarry, NE wall. A source rock
is light grey crinoidal limestone of the Suchomasty Lime-
stone (locality 5 of Havlíček & Kukal 1990 and near site 30
of Chlupáč 1996), with the typical Karbous-Orbitoproetus
Community. Conodonts Belodella sp., Polygnathus sero-
tinus Telford, 1975.

Locality 5. – N slope of the “Na Voskopě” hill, out-
crops of subhorizontal reddish and grey, biosparitic, often
crinoidal limestones in the upper part of the Suchomasty
Limestone (locality of Havlíček & Kukal 1990). No cono-
dont data.

Locality 6. – E part of the “Na Voskopě” hill, a neptun-
ian dyke filled by rose and reddish biosparitic limestones in
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E wall of the quarry (locality 13 of Havlíček & Kukal
1990). Sample comes from the “Main Dyke”, sites 25 and
26 described and illustrated by Chlupáč (1996, figs 1, 11,
12), with the Orbitoproetus–Scabriscutellum Community.
Conodonts Belodella sp., Icriodus beckmani sinuatus
Klapper, Ziegler & Mashkova, 1978, Icriodus beckmanni
cf. beckmanni Ziegler, 1956, Polygnathus bultyncki
Weddige, 1977 and Polygnathus linguiformis cf. pinguis
Weddige, 1977 indicate the lower part of the P. serotinus
Zone.

Locality 7. – W part of the “Na Voskopě” hill, a neptu-
nian dyke in W wall of the quarry (near locality 13 of
Havlíček & Kukal 1990) filled by reddish crinoidal lime-
stone. Westward prolongation of the “Main Dyke”, near
the site 28 of Chlupáč (1996, fig. 1), with abundant
Phacops maior Barrande, 1852. Conodonts Belodella sp.,
Polygnathus sp.
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Repository. – All specimens, including the types, are hou-
sed in the palaeontological collections of the Centre of Bio-
logy, Earth and Environmental Sciences in the Faculty of
Education of the University of West Bohemia in Plzeň
(PCZCU).

Abbreviations. – H – height, L – length, W – width.

Order Lingulida Waagen, 1885
Order Lingulida Menke, 1828
Family Obolidae King, 1846
Subfamily Obolinae King, 1846

Genus Kosagittella Mergl, 2001

Type species. – Kosagittella clara Mergl, 2001; Kopanina
Formation, Ludlow, Silurian; Prague Basin, Czech Repub-
lic.

Remarks. – The stratigraphic range of the genus Kosagit-
tella occupies the Ludlow to the Eifelian. At present, the
genus is known only from the Barrandian area (Mergl
2001, 2009; Mergl & Ferrová 2009; Mergl & Vodrážková
2012). There is a succession of several species, with
the earliest K. clara Mergl, 2001 (Ludlow), followed by
K. pinguis Mergl, 2001 (Lochkovian), K. lingua (Barrande,
1879) (Pragian), K. robusta sp. nov. (Emsian), and K. pul-
satilla Mergl, 2009 (Eifelian). Specimens sampled in the
Chýnice Limestone (upper Emsian) were left in open no-
menclature (Mergl & Ferrová 2009). Other poorly preser-
ved specimens sampled in the Třebotov Limestone (upper
Emsian, P. serotinus Zone) were referred to P. pulsatilla
(Mergl & Vodrážková 2012). Generic identification of the
shell fragments is rather easy due to the characteristically
pitted exterior of shell and the surface of dorsal propareas
(Mergl & Ferrová 2009, fig. 2K–M). However, the identifi-
cation to the species level more difficult, because shells ex-
tracted from the rock by etching are generally incomplete
and exfoliated and shells resting in rock show only the ge-
neral size and outline, often without critical diagnostic fea-
tures. Internal morphology of the genus is poorly known,
mainly due to its small and thinner shell, and fragmentary
state of preservation of the specimens yielded by dissolu-
tion of limestone. Unlike other species, the new material
from the Suchomasty Limestone is favourably preserved
and more numerous.
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�#$ Schematic map showing location of the Prague Basin in the Barrandian area in the Czech Republic and distribution of the Daleje-Třebotov
and Choteč formations, with location of the Koněprusy area and the Suchomasty Limestone. Locality of the Chýnice Limestone near Bubovice is marked
by arrow. Modified after Ferrová et al. (2012).



There are distinct morphological changes in the evolu-
tionary history of the genus. The earliest K. clara already
displays a thickened posterior part of the ventral valve,
with an apsacline ventral interarea having posterolaterally
sloping undivided propareas. The pedicle groove is short
and internally continues as a distinct groove sloping on the
subvertical posterior shell floor of the visceral area. Poste-
rior shell wall is thickened, ventral propareas are not exca-
vated and shell progressively thins anteriorly.

The attitude of the pedicle groove and estimated shape of
the pedicle needs commentary. The pedicle, after protrusion
between the valves, was more or less curved ventrally. We
have not any direct data about the pedicle length and size,
but this ventral turning indicates, that Kosagittella was not a
usual lingulate. Lingulates with a burrowing habitat have the
apex directed downwards and a posteriorly directed pedicle
groove (Emig 1983, 1997). It is well demonstrated by the
shape of the pedicle groove in recent Lingula anatina (Emig
1982) as well as in very ancient lingulates (Zhang et al.
2004, 2007). An ovoid shell outline and higher convexity of
Kosagittella is concordant with an epibenthic habitat, but
not for a vertical attitude of the shell. The living animal
rested on the sea floor or was attached to large bioclasts with
the ventral valve facing a substrate. There are few reports of
intimate association of small lingulates with corals (Newall
1970) or stromatoporoids (Tapanila & Holmer 2006). No
significant deviation in the abundance of Kosagittella in the
Suchomasty Limestone in which corals and stromatoporoids
are rare and the Acanthopyge Limestone in which abundant
corals were observed. It is good negative evidence against
the similar symbiotic coral or stromatoporoid relationships
of Kosagittella.

Kosagittella robusta sp. nov.
Figures 3, 4

2009 Kosagittella sp. – Mergl & Ferrová, p. 526, fig. 2.
2012 Kosagitella pulsatilla Mergl, 2009 (partim). – Mergl

& Vodrážková, p. 318, fig. 2.

Holotype. – Dorsal valve figured on fig. 2C, D, F, J, M
(PCZCU 1910).

Type horizon. – Upper Emsian, Suchomasty Limestone,
lower part of the Polygnathus serotinus Zone.

Type locality. – Koněprusy, “Na Voskopě” hill, neptunian
dyke in E wall of the quarry (locality 6).

Material. – Fifty shells, most of them fragmental.

Diagnosis. – Moderately thick-walled Kosagittella with
slightly convex transverse profile and a subangular weakly
pointed posterior margin of the ventral valve, distinct and
moderately long ventral pseudointerarea, and distinct im-
pressions of the visceral area, muscle scars and pallial
markings on the shell interior.

Description. – Shell is elongate, oval, moderately thick-
walled relative to its size, 3.8 to 4.0 mm long.

Length of the dorsal valve is around 150% of the maxi-
mum width. The maximum width of the dorsal valve is at
about shell midlength. Posterior margin is evenly rounded,
in apical part gently extended by a slightly overhanging
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�%$ Schematic map showing quarries in the Koněprusy area and
location of sampled localities of the Suchomasty Limestone. Modified af-
ter Chlupáč (1996).
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�'$ Kosagittella robusta sp. nov., Suchomasty Limestone, Koně-
prusy, locality 6. • A – incomplete dorsal valve, interior, PCZCU 1916.
• B – incomplete dorsal valve, interior, PCZCU 1917. • C – ventral valve,
interior, PCZCU 1918. Bar = 200 μm.
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"���
�($ Kosagittella robusta sp. nov., Suchomasty Limestone, Koněprusy, locality 6. • A, B – dorsal valve, exterior, PCZCU 1909. • C, D, F, J, M –
dorsal valve interior in dorsal view, two oblique views showing visceral area, detail of interarea, and pitting on internal surface of interarea, PCZCU 1910.
• E – ventral valve, exterior, PCZCU 1911. • G, I – ventral valve, interior, PCZCU 1912. • H – ventral valve, oblique view to interarea, PCZCU 1915.
• L – external microornament of pits, PCZCU 1914. • K – pitted posterolateral margin of dorsal pseudointerarea, PCZCU 1913. Bar = 500 μm (A–D, F),
200 μm (E, G–J), and 20 μm (K–M).
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edge of the brephic shell. The valve is moderately convex
axially as well as transversally.

Interior of the dorsal valve has a weakly defined, very
low, deeply concave broadly triangular median groove lat-
erally bordered by small undivided orthocline propareas.
Very fine step delineates borders of median groove and
closely adjacent propareas from the adjacent valve floor.
Fila parallel to the shell margins cover the surface of the
median groove, forming a sub-reticulate ornament by their
intersections (Fig. 4J). The dorsal visceral area is sub-
rhomboidal, 40–45% as long and 50–55% as wide as the
valve, gently impressed into the valve floor. A low callus
covers the axial part of visceral area in front of the median
groove.

A weak slit along the shell axis between secondary
deposits of the central muscle scars is apparent at
one-third of the valve length. Muscle scars are weakly
defined, with undivided, obliquely elongate scars on
posterolateral slopes of visceral area (= transmedian,
outside and middle lateral muscles). Large oblique and
anteriorly converging central muscle scars, and simi-
larly sized and shaped anterior lateral muscle scars are
located posterocentrally on the valve floor. Sites and
outlines of muscle scars are discernible in uncoated
shells as dark spots (Fig. 3C).

Vascula media moderately diverge anteriorly. They are
preserved as thin, proximally undivided canals which
branch into more but weakly defined secondary canals in
the anterior third of the valve. Vascula lateralia are weakly
defined as a pair of narrow, arcuate and undivided canals
paralleling valve margins to almost two-third of valve
length.

The ventral valve is more elongate, with an acutely
subangular posterior margin. Apical angle subtends an an-
gle of 90°. The posterior shell wall is remarkably much
thicker than the walls in other parts of the valve and the api-
cal part of the dorsal valve.

The pedicle groove is short, broad, moderately deep
and posteriorly tapering. Ventral interarea is apsacline,
short, with striated and outwardly sloping propareas.
Propareas and floor of the pedicle groove are built by
thick lamellose deposits accreted to the posterior shell
wall. Ventral interior shows a small broadly rhomboidal
visceral area, about 25% long as the valve, with large
central muscle scars and undivided muscle scars in the
posterolateral periphery of the visceral field. A moder-
ately deep groove that is an anterior prolongation of the
pedicle groove on the almost vertical posterior slope of
the visceral area is distinct in larger shells. This groove
anteriorly ends in a shallow pit on the valve floor, from
which weakly divergent imprints of pedicle nerves ex-
tend (Fig. 4H). Vascula lateralia consist of narrow,
evenly wide canals paralleling the shell margins, pro-
jecting from the visceral area between the central

and undivided posterior muscle scars. From the
midlength of the valve the canals converge becoming
subdivided into narrow and obscure secondary branches
(Fig. 3B).

The brephic shell is subcircular, 600 μm wide, gently
convex in both profiles. The ventral larval shell has a low
subcircular node, the dorsal valve is evenly smooth. Pe-
riphery of the brephic shell is distinct and raised above sur-
face of the mature shell. The surface of the brephic shell
bears concentric and evenly sized regular growth lines that
become more distinct anterolaterally. The mature shell is
covered by infrequently spaced, but prominent growth
lines. Microornament of mature shell consists of distinct
circular pits regularly covering the entire surface of a ma-
ture shell (Fig. 4K, L).

Remarks. – The new species is morphologically almost
indistinguishable from Kosagittella pulsatilla Mergl,
2009 described from the Acanthopyge Limestone (Eifel-
ian) of the Koněprusy area, but can be differentiated by
two distinct features. Firstly, K. pulsatilla has a much
extended and in transverse profile more convex poste-
rior part of the ventral valve, which however, has a much
smaller and shorter pseudointerarea. This is formed by a
short shelf with a very short pedicle groove in K. pulsa-
tilla. The pseudointerarea is longer and robust in K. ro-
busta. The second difference is in the thickness of a shell
wall. K. pulsatilla has a thinner shell wall, with corres-
pondingly weaker impressions of muscle scars, pallial
markings and the visceral area. Specimens figured by
Mergl & Vodrážková (2012) were referred to K. pulsa-
tilla. The first of three figured specimens (Mergl & Vod-
rážková 2012, fig. 7B–D) likely belongs to K. robusta.
However, because this specimen is incomplete and its
interior is not satisfactory known, it is hard to determine
this specimen unambiguously. Its attribution to K. ro-
busta is based on the less extended posterior of the valve
and the stratigraphical level of the sample (P. serotinus
Zone). The morphology of shell might be influenced by
substrate and environment, but difference between
K. pulsatilla and K. robusta are distinct in many speci-
mens of both species. Specimens referred to K. sp. from
the Chýnice Limestone (upper Emsian) can be referred
to K. robusta by its more rounded posterior margin of the
ventral valve and the more transverse outline of the brep-
hic shell (Mergl & Ferrová 2009, fig. 2D, G) compared
with more elongate brephic shell of K. pulsatilla (Mergl
2009, fig. 3E).

Occurrence. – Daleje-Třebotov Formation, Suchomasty
Limestone, Koněprusy, lower part of P. serotinus Zone, lo-
cality 2 (rare), locality 3 (rare), locality 5 (rare), locality 6
(abundant); Třebotov Limestone, P. partitus Zone, Choteč,
Na Škrábku Quarry (very rare).
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Gen. et sp. indet.
Figure 5B, D

Material. – A fragment of a dorsal valve (PCZCU 1925).

Description. – One minute fragment of a dorsal valve
shows a raised, massive median groove resting on the thick
elevated pad high above the floor of the visceral area. The
median groove is not laterally bounded by distinct propa-
reas. Fine grooves run along shell axis on the surface of
median groove.

Remarks. – The morphology of the dorsal pseudointera-
rea on the described fragment clearly differs from the in-
terior of a glosselid Barrandeoglossa Mergl, 2001. Bar-
randeoglossa lacks a distinct median groove, which is
developed in the sampled fragment. The fragment indi-
cates a higher diversity of lingulate brachiopods at the
Karbous–Orbitoproetus Community in the Herget’s Qu-
arry at Koněprusy (Havlíček & Kukal 1990). In other
sampled localities of the Suchomasty Limestone similar
lingulate brachiopods were not observed.

Occurrence. – Daleje-Třebotov Formation, Suchomasty
Limestone, Koněprusy, locality 4 (very rare).

Subfamily Glosselinae Cooper, 1956

Genus Barrandeoglossa Mergl, 2001

Type species. – Lingula fissurata Barrande, 1879; Motol
Formation, Wenlock, Silurian; Prague Basin, Czech Re-
public.

Barrandeoglossa? sp.
Figure 5A

2012 Barrandeoglossa sp. – Mergl & Vodrážková, p. 317,
fig. 7A.

Material. – One fragment of dorsal valve (PCZCU 1924).

Description. – A minute fragment of the dorsal valve
shows a smooth brephic shell, and fine growth lines on the
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"���
�.$ A – Barrandeoglossa sp., Suchomasty Limestone, Koněprusy, locality 4. • A – apex of dorsal valve, exterior, PCZCU 1924. • B, D – gen. et
sp. indet., Suchomasty Limestone, Koněprusy, locality 4; apex of dorsal valve with the pseudointerarea in dorsal and oblique views, PCZCU 1925.
• C, E, F, H–J – Opatrilkiella kobyla Mergl, 2009, Suchomasty Limestone, Koněprusy, locality 4; C – dorsal valve exterior, PCZCU 1927. • E – larval
shell with collapsed early brephic shell, oblique view, PCZCU 1928. • F – ventral valve exterior, PCZCU 1926. • H – larval shell and early brephic shell
exterior, PCZCU 1929. • I, J – larval and early postlarval shell interior showing pitting, and detail of pitting, PCZCU 1930. • K, L – Acrosaccus sp.,
Suchomasty Limestone, Koněprusy, locality 4; incomplete dorsal valve, exterior, and detail of rugellate ornament, PCZCU 1931. Bar = 1 mm (G),
200 μm (A–D, F, H, I, K), 100 μm (E), and 20 μm (J).
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small preserved surface of the mature shell. A thick swol-
len rim bordering the posterior margin of the valve is dis-
tinctly preserved. This rim typically is developed in Bar-
randeoglossa perneri Mergl 2001, from the Lochkov
Formation (Lochkovian). A similar shell fragment with
swollen rim has been described from the Třebotov Lime-
stone by Mergl & Vodrážková (2012).

Occurrence. – Daleje-Třebotov Formation, Suchomasty
Limestone, Koněprusy, locality 4 (rare); Třebotov Lime-
stone, P. partitus Zone, Choteč, Na Škrábku Quarry (rare).

Superfamily Discinoidea Gray, 1840
Family Discinidae Gray, 1840

Genus Acrosaccus Willard, 1928

Type species. – Acrosaccus schuleri Willard, 1928; Rich Val-
ley Formation, Sandbian, Ordovician; Virginia, the USA.

Acrosaccus sp.
Figure 5G, K

2009 Acrosaccus sp. – Mergl, p. 288, fig. 6A–J.

Material. – One fragment of a dorsal valve, two small ven-
tral valve fragments.

Description. – The fragment of the apical part of the dor-
sal valve indicates that the complete dorsal valve was
more than 5 mm long, subcircular in outline, with a
slightly posteriorly located apex and a posterior margin
which is less rounded than the lateral margins. The valve
is very weakly convex with weakly concave profile of la-
teral slope. The dorsal valve is almost planar in adult size.
The surface is covered by concentric rugellae whose height
rapidly increases with shell size. Each rugella is built
by thin, subvertical lamella resting at a high angle to the
shell surface, having their crests formed by thick
rope-like ridge. Rugellae are separated each another by
planar interspaces of almost uniform width, which is
about 100 to 150 μm in preserved posterior shell slope.
Surfaces of the interspaces bear fine concentric fila.
The first rugellae encircling the brephic shell are fine and
low, but their size and crests progressively grow with
shell size. The brephic shell is poorly convex, about
300 μm wide.

Ventral valve has, at least in the part adjacent to the
apex, a gently concave posterior slope and broadly triangu-
lar proximal part of the pedicle track.

Remarks. – The fragments represents the Acrosaccus-like
discinid, which are characterized by a flattened convexo-

planar to low biconvex shell having a large pedicle opening
and progressively increasing size of the generally high la-
mellose rugellae. A similarly shaped A. vertex was descri-
bed from the Chýnice Limestone (upper Emsian) by Mergl
& Ferrová (2009), but the lamellose rugellae of Acrosaccus
sp. are higher and apparently closely crowded than those
in A. vertex. Acrosaccus sp. from the Acanthopyge Lime-
stone (Eifelian) has similar lamellose rugellae as in A. sp.
from the Suchomasty Limestone and apparently belongs to
the same or closely related species.

Occurrence. – Daleje-Třebotov Formation, Suchomasty
Limestone, Koněprusy, locality 4 (rare), locality 6 (rare).

Genus Chynithele Havlíček, 1996

Type species. – Chynithele ventricona Havlíček in Havlí-
ček & Vaněk (1996); Zlíchov Formation, lower Emsian,
Devonian; Prague Basin, Czech Republic.

Chynithele intermedia sp. nov.
Figure 6

?1879 Discina surgens Barr. – Barrande, pl. 101, case VIII,
fig. 2.

2001 Chynithele ventricona Havlíček 1996. – Mergl,
p. 26, pl. 20, figs 11, 13, 14, 16–21.

Holotype. – Dorsal valve figured on fig. 5B (PCZCU 515).

Type horizon. – Upper Emsian, Suchomasty Limestone,
lower part of the Polygnathus serotinus Zone.

Type locality. – Koněprusy, north slope of the “Na Vos-
kopě” hill, temporary outcrops that existed during 1985
(locality 5).

Material. – Three almost complete ventral valves, a com-
plete dorsal valve, two juvenile dorsal valves and 20 frag-
ments of various sizes.

Diagnosis. – Chynithele with a broad, transversely ellipti-
cal and posteriorly less rounded dorsal valve, distinct ru-
gellate ornament in dorsal valve with overlapping crests of
rugellae and moderately thickened bases of the rugellae.

Description. – The dorsal valve deeply concave, thin wal-
led, with gently elevated and poorly convex apical part.
Posterior margin is less curved than anterior and lateral
margins. The maximum width is located in the posterior
third of the valve.

The ventral valve is low, asymmetrically conical and
transversely elliptical, with a concave anterior slope, con-
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vex posterior slope and gently convex flanks. The apex di-
rected anteroventrally, with pedicle track facing ventrally.
The pedicle track is short, shallow, with a discrete broad
and gently sloping outer listrial plate and broad and shal-
low axial plate. The pedicle track internally continues as a
long and evenly sized pedicle tube opened internally near
the posterior margin of the valve. Interior of both valves is
the same as in C. ventricona.

Ornamentation of the dorsal valve consists of rugellae,
which are thin and low on the brephic shell, becoming much
higher and wider with growth. The bases of rugellae are
slightly thickened, with nearly flat topped and broad crests.
The crest of each rugella forms a broad outwardly extended
shelf. Interspaces are narrower to almost as wide as the
crests of adjacent rugellae. The ventral valve is covered by
fine rugellae which are not extended over the interspaces.
Microornamentation consists of semiglobose shallow pits of
2–3 μm diameter, covering the surface of rugellae and
interspaces in more or less discrete radial rows.

Remarks. – The species is intermediate between C. ventri-
cona Havlíček in Havlíček & Vaněk 1996 (Chýnice Lime-
stone, upper Emsian) and C. amoena Mergl, 2009 (Acan-
thopyge Limestone, Eifelian). It shares a more transverse
shell outline with C. amoena, but the rugellae of C. inter-
media are more thickened, having wider bases than in
C. amoena. The morphology of rugellae of C. intermedia
is more similar to C. ventricona, but C. intermedia has
less robust rugellae and the shelf-like extension along
their crests is more extended than in C. ventricona (see
Mergl & Ferrová 2009, fig. 6P, Q). C. ventricona has
a more rounded outline and more centrally located dorsal
apex than C. intermedia and C. amoena. The species
C. fritschi (Barrande, 1879) from the lower part of the Zlí-
chov Formation (lower Emsian) is poorly known (Havlí-
ček 1998). The single known dorsal valve has a gently
elongate outline and thick anterolateral margins of the
visceral field unlike the transverse outline of C. interme-
dia and C. amoena.

�(�

"���
�/$ Chynithele intermedia sp. nov., Suchomasty Limestone, Koněprusy, localities 5 (A, B, E, F) and 6 (C, D, G–J). • A, E, F – ventral valve, exte-
rior in ventral and oblique views and detail of pedicle track, PCZCU 518. • B – dorsal valve, exterior, PCZCU 515. • C – fragment of dorsal valve, PCZCU
1922. • D – brephic shell, exterior, PCZCU 1921. • G – detail of rugellate ornamentation, PCZCU 1923. • H–J – detail of external pitted
microornamentation, rugellate ornamentation, and detail of rugella, PCZCU 1920. Bar = 1 mm (A, B, E, F), 200 μm (C, D), 100 μm (G, I), 20 μm (J), and
10 μm (H).
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Occurrence. – Daleje-Třebotov Formation, Suchomasty
Limestone, Koněprusy, locality 1 (rare), locality 3 (rare),
locality 4 (rare), locality 5 (abundant), locality 6 (abun-
dant).

Genus Lochkothele Havlíček & Mergl, 1988

Type species. – Discina intermedia Barrande, 1879; Loch-
kov Formation, Lochkovian, Devonian; Prague Basin,
Czech Republic.

Remarks. – The genus Lochkothele Havlíček & Mergl,
1998 was erected on specimens of L. intermedia (Barrande
1879) sampled in the dark Radotín Limestone of the Loch-
kov Formation (Lochkovian) in the Barrandian area. The
Lochkovian specimens have excellently preserved pallial
markings and prominent, paired deep crescentic imprints
of the central muscle scars (Havlíček & Mergl 1988).
Another diagnostic feature is the shape of the pedicle track.
This is a semitubular, narrow and short slit, posteriorly
terminated by an acute triangular cut. The slit internally
continues as a long and evenly wide pedicle tube toward
the posterior margin. This latter feature was first illustrated
in L. intermedia by Mergl (2001, pl. 18, figs 5, 6). A similar
pedicle slit has been observed in fragmental discinoid she-
lls recovered from the younger stratigraphical levels of the
Barrandian (Chýnice limestones: Mergl & Ferrová 2009;
Třebotov and basal Acanthopyge limestones, serotinus and
partitus zones: Mergl & Vodrážková 2012).

Lochkothele is a genus with a stratigraphic range from
the Lochkovian to the early Eifelian. This genus was not re-
corded from the later Eifelian (Acanthopyge and Choteč
limestones) (Mergl 2009).

Lochkothele rugellata sp. nov.
Figure 7

2001 Lochkothele sp. – Mergl, p. 45, pl. 18, fig. 13.
2009 Lochkothele sp. – Mergl & Ferrová, p. 532, fig. 7.
2012 Lochkothele sp. – Mergl & Vodrážková, p. 320,

figs 7O–Q.

Holotype. – Ventral valve figured on Fig. 7B, C, H (PCZCU
1934).

Type horizon. – Upper Emsian, Suchomasty Limestone,
lower part of Polygnathus serotinus Zone.

Type locality. – Koněprusy, “Na Voskopě” hill, neptunian
dyke in W wall of the quarry (locality 7).

Material. – Three almost complete ventral valves, and six

fragments of ventral valve from the Suchomasty Lime-
stone.

Diagnosis. – Lochkothele with distinct rugellate ornamen-
tation and weak impressions of the pallial markings.

Description. – The shell is 8 mm wide, thin to me-
dium–thick walled, circular in outline, with the maximum
width situated at shell mid-length. The ventral valve poste-
rior slope, anterior slope and flanks are evenly sloping.
Shell margins are evenly rounded. The pedicle track is a
narrow, simple, U-shaped semitubular slit, evenly broad
along its entire 0.8 mm length. The slit continues as a long
cylindrical internal tube that is opened near the posterior
margin. The width of the pedicle tube is uniform along its
whole length.

Ventral valve interior shows deeply impressed, cres-
centic central scars posterior to, and a pair of small circular
imprints anterior to the apical pit. A low broadly rhom-
boidal callosity is located anterior to the apex, but is with-
out any distinct border.

Ornamentation consists of fine concentric rugellae ar-
ranged in regular intervals. The profile of the rugella is
low semicircular, with a broad base. Interspaces are de-
pressed, flat, wider that rugellae. There are 6 to 8 rugellae
posterolaterally per 1 mm. Size and distributional pattern
of rugellae are uniform over the entire valve. Interspaces
are much wider than rugellae with ornament of weak
growth lines. Dorsal valve is unknown. Micro-
ornamentation formed by small, evenly distributed and
rather distant pits, with smooth interspaces. Diameter of
pits is around 2 μm.

Remarks. – The new species differs from the type spe-
cies L. intermedia (Lochkovian, Radotín Limestone;
Prague Basin) by more prominent rugellate ornament of
the ventral valve and weakly impressed pallial markings.
An unnamed species L. sp. from the Chýnice Limestone
(upper Emsian) (Mergl & Ferrová 2009) and L. sp. from
the Třebotov Limestone (upper Emsian) and the basal
Acanthopyge Limestone (upper P. serotinus Zone)
(Mergl & Vodrážková 2012) likely belong to the same
species.

Occurrence. – Zlíchov Formation, Chýnice Limestone,
Bubovice (Čeřinka) (Mergl & Ferrová 2009); Daleje-
Třebotov Formation, Suchomasty Limestone, Koněprusy,
locality 1 (rare), locality 4 (rare), locality 5 (rare), locality 6
(rare), locality 7 (rare).

Dimensions. –
Specimen No. W (mm) L (mm) H (mm) W/L H/L
PCZCU 1933 8.0 7.6 2.6 1.05 3.08
PCZCU 1934 8.0 7.5 2.5 1.07 3.02
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Genus Opatrilkiella Mergl, 2001

Type species. – Opatrilkiella minuta Mergl, 2001; Požáry
Formation, Přídolí, Silurian; Prague Basin, Czech Republic.

Opatrilkiella kobyla Mergl, 2009
Figure 5C, E, F, H–J

2001 Opatrilkiella (?) sp. B. – Mergl, p. 30, pl. 24,
fig. 10.

2009 Opatrilkiella kobyla sp. nov. – Mergl, p. 290,
figs 8, 9.

2009 Opatrilkiella kobyla Mergl, 2009. – Mergl & Fer-
rová, p. 532, figs 8, 9.

2012 Opatrilkiella kobyla Mergl, 2009. – Mergl & Vod-
rážková, p. 322, fig. 7J, L–N.

Material. – Three complete valves, and ten incomplete
brephic and larval valves.

Remarks. – Specimens from the Herget’s Quarry (loca-
lity 3) show circular pits on the interior of the brephic
shell (Fig. 5I, J). These pits are preserved only on interior
of the shell and are not present on the shell exterior. It is
evident that these pits are not borings on an empty shell.
Pits penetrate deep into two or three lamellae of the shell
wall and are regularly spaced. Outline of pits is almost cir-
cular, with a diameter around 15 mm. The pits are similar
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�0$ Lochkothele rugellata sp. nov., Suchomasty Limestone, Koněprusy, localities 5 (A, D), 6 (E–G), and 7 (B, C, H). • A, D – ventral partly exfoli-
ated valve, PCZCU 1933. • B, C, H – ventral valve exterior and its internal mould, holotype, PCZCU 1934. • E–G – incomplete ventral valve, and detail of
microornamentation, PCZCU 1932. Bar = 1 mm (A–D, H), 200 μm (E, G), and 20 μm (F).
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to the davisate pits of lingulates, but are much smaller and
more regularly spaced.

Some extracted shells from the same locality are pre-
served as larval shells with a few attached early growth
bands of the postlarval shell. One valve (Fig. 5E) displays a
postlarval shell collapsed into the internal space of the lar-
val shell, indicating that the early postlarval shell was re-
markably flexible.

Morphology of the adult shell is the same as specimens
described from the Acanthopyge Limestone (Mergl 2009)
and the Chýnice Limestone (Mergl & Ferrová 2009), with
microornamentation of fine folds on the postlarval shell ex-
terior.

Occurrence. – Zlíchov Formation, Chýnice Limestone,
Bubovice (Čeřinka) (Mergl & Ferrová 2009); Daleje-Tře-
botov Formation, Suchomasty Limestone, Koněprusy, lo-
cality 4 (abundant), locality 6 (rare); Třebotov and Choteč
limestones, Praha-Barrandov, Praha-Holyně and Chýnice
(Jelínek mill Quarry) (Mergl & Vodrážková 2012); Acan-
thopyge Limestone, Koněprusy (Preisler’s Quarry)
(Mergl 2009).

Genus Praeoehlertella Mergl, 2001

Type species. – Praeoehlertella umbrosa Mergl, 2001;
Praha Formation, Pragian, Devonian; Prague Basin, Czech
Republic.

Praeoehlertella lukesi sp. nov.
Figure 8

Holotype. – Ventral valve figured on Fig. 8A–E (PCZCU
1938).

Type horizon. – Upper Emsian, Suchomasty Limestone,
Polygnathus serotinus Zone.

Type locality. – Koněprusy, N slope of the “Na Voskopě”
hill, temporary outcrops that existed in 1985 (locality 5).

Name. – After Pavel Lukeš, an outstanding specialist on
Czech Devonian tentaculites.

Material. – One ventral valve, one dorsal valve, and nume-
rous small shell fragments.

Diagnosis. – Praeoehlertella with ornamentation of clo-
sely spaced uniformly sized rugellae.

Description. – The shell is ventribiconvex, with a modera-
tely thick shell wall, 7 mm wide as measured at maximum
width, broadly oval in outline, with the maximum width si-
tuated slightly posterior to the midlength, approximately at
level of the ventral apex.

Dorsal valve is very low, asymmetrically conical. Dor-
sal apex is situated at 20% of the valve length. Posterior
margin less rounded than anterior and lateral margins.

Ventral valve is depressed conical. Ventral apex is situ-
ated at 40% of valve length. Valve margins are evenly
curved. Posterior slope is gently convex, with a weakly de-
pressed triangular sector bordering the pedicle track. Ante-
rior slope is weakly concave, flanks are straight. The
pedicle track is formed by a narrow, deep and ventrally
opened slit. Anterior half of the slit is somewhat broader,
deep, V-shaped in a transverse profile (Fig. 8C). Posterior
half of the tracks is tubular, ventrally opened by a narrow
slit extended towards the posterior margin.

Ventral valve interior has a broad ridge that corre-
sponds to the pedicle track. Large paired crescentic central
scars are located posterior to the apical chamber. A pair of a
smaller muscle scars is weakly impressed at the postero-
lateral pits of the central scars. Third pair of small scars is
lateral to the apical chamber and likely belongs to the mid-
dle lateral muscles. Dorsal valve interior has a shallow api-
cal pit and a short and low median ridge. Muscle scars are
unknown due poor preservation of the shell.

Ornamentation consists of regular rugellae becoming
higher and wider with shell growth. Particular rugella
usually completely encircle the shell apex. New incom-
plete rugellae less commonly originate by implantation
on the surface of the interspaces or disappear on the
flanks. The early rugellae are very fine and appear on the
early postlarval shell. There is 17–18 rugellae per 1 mm
anteromedianly in large shells. Rugellae have a semicir-
cular profile, rounded crests, maximum width at the base,
and are separated from each another by concave
interspaces, which are 40–80% as wide as bordering
rugellae. Shape of rugellae on the posterior slope of shell
differs from rugellae on flanks. The former are generally
higher, more variable in size, and their course is less
rounded. Rugellae bordering the pedicle track disappear
before the edge of pedicle track in the anterior, wider part
of the track (Fig. 8F), but rugellae are extended over the
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�1$ Praeohlertella lukesi sp. nov., Suchomasty Limestone, Koněprusy, localities 4 (J, K), 5 (A–E, H, I, L), and 6 (F, G, M). • A–E – holotype, ven-
tral valve internal mould, exterior, detail of the pedicle track, and internal mould and exterior in oblique views, PCZCU 1938. • F, M – fragment of ventral
valve and details of its microornamentation, PCZCU 1936. • G – fragment of dorsal ventral showing larval shell, PCZCU 1937. • H, I, L – dorsal valve in-
terior, exterior and detail of posterior slope, PCZCU 1939. • J, K – fragment of dorsal valve and detail of rugellate ornamentation, PCZCU 1935.
Bar = 1 mm (A–E, H–J, L), 200 μm (F, G, K), and 20 μm (M).
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edge of the track in the posterior part of the track
(Fig. 8C). Microornamenation consist of fine, shallow
circular semiglobular pits separated by narrow ridge-like
interspaces (Fig. 8M). Diameter of pits is around 4 μm.
Pits are uniform in size, with prevalent honeycomb-like
arrangements.

Remarks. – The new species differs from P. umbrosa
Mergl, 2001 of Pragian age (Prague Basin) by its more
regular ornamentation. Praeohlertella umbrosa has se-
veral coarser rugellae separated by broad strips, covered
only by fine concentric lines. The early Silurian species
P. georgiana Mergl, 2001 differs by its unevenly rugel-
late ornament and more centrally situated dorsal apex.
The narrow triangular pedicle track present in both descri-
bed species of the genus (Mergl 2001) is also present in
the new species, but its walls on the posterior part of the
track are almost vertical and hidden below the extension
of rugellae over the pedicle track. A restriction of mine-
ralization along the shell axis below the pedicle track is
evident from a line visible on the ventral face of the in-
ternal ridge on the posterior part of the ventral valve
(Fig. 8A). An unnamed species P. sp. of the early Emsian
age (Chýnice Limestone; Prague Basin) described by
Mergl & Ferrová (2009) differs from P. lukesi by a weakly
rugellate exterior.

Occurence. – Daleje-Třebotov Formation, Suchomasty
Limestone, Koněprusy, locality 3 (rare), locality 4 (rare),
locality 5 (rare), locality 6 (rare).

Order Acrotretida Kuhn, 1949
Superfamily Acrotretoidea Schuchert, 1893
Family Biernatidae Holmer, 1989

Genus Havlicekion Mergl, 2001

Type species. – Havlicekion splendidus Mergl, 2001; Praha
Formation, Pragian, Devonian; Prague Basin, Czech Re-
public.

Havlicekion frydai Mergl & Ferrová, 2009
Figure 9

2009 Havlicekion frydai sp. nov. – Mergl & Ferrová,
p. 540, figs 13, 14J, K.

Material. – Ten dorsal valves, ten ventral valves, numerous
small fragments.

Remarks. – Material from the Suchomasty Limestone is
morphologically indistinguishable from the type material
coming from the Chýnice Limestone illustrated by Mergl
& Ferrová (2009). The mode of preservation in the Sucho-
masty Limestone is less favourable and specimens are usu-
ally much fragmental. The fine microornament present on
rugellae of the type specimens (Mergl & Ferrová 2009,
fig. 13P) was not ascertained in specimens from the Sucho-
masty Limestone. However, the structure of pitting on the
larval shell, with larger flat-based circular and lunate pits
and smaller hemisphaerical pits has been observed in new
specimens from the Suchomasty Limestone (Fig. 9M, N)
and justified attribution of these specimens to H. frydai
Mergl & Ferrová (2009).

Interior of the ventral valve shows deeply impressed
long and anteriorly converging distal branches of vascula
media and deeply impressed epithelian cells moulds
(Fig. 9F). Similar clusters of deeply impressed epithelian
cell moulds bordering anteriorly the muscle imprints are
also present on the dorsal valve interior (Fig. 9J, K).

Occurrence. – Zlíchov Formation, Chýnice Limestone,
Bubovice (Čeřinka) (Mergl & Ferrová 2009); Daleje-
Třebotov Formation, Suchomasty Limestone, Koněprusy,
locality 2 (rare), locality 3 (abundant), locality 4 (abun-
dant), locality 6 (rare).

Genus Opsiconidion Ludvigsen, 1974

Type species. – Opsiconidion arcticon Ludvigsen, 1974;
Emsian, Devonian; Yukon, Canada.

Opsiconidion coralinus Mergl & Ferrová, 2009
Figure 10

2009 Opsiconidion coralinus sp. nov. – Mergl & Ferrová,
p. 544, figs 14A–I, M–O.

Material. – Ten dorsal valves, five ventral valves and nu-
merous fragments.

Remarks. – Although shells from the Suchomasty Lime-
stone are poorly preserved they may be well compared with
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�2$ Havlicekion frydai Mergl & Ferrová, 2009, Suchomasty Limestone, Koněprusy, localities 2 (H, K), 4 (D), and 6 (A–C, E–G, I, J, L–O).
• A, E – ventral valve exterior in posteroventral and lateral views, PCZCU 1945. • B, F – ventral valve exterior and interior, PCZCU 1944. • C – ventral
valve in apical view, PCZCU 1947. • D – ventral valve exterior in anterior view, PCZCU 1946. • G, J – dorsal valve interior, PCZCU 1940. • H, K – dorsal
valve interior, PCZCU 1941. • I, M – dorsal valve exterior and detail of its larval shell, PCZCU 1942. • L, N, O – dorsal valve exterior, detail of its larval
shell, and anterior view, PCZCU 1943. Bar = 100 μm (A–L, O), and 50 μm (M, N).
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specimens from the Chýnice Limestone. Unlike to associa-
ted biernatid Havlicekion frydai Mergl & Ferrová, 2009,
the species O. coralinus Mergl & Ferrová, 2009 has weaker
external ornamentation, almost ventrally directed pedicle
opening and subpentagonal dorsal valve with weaker upper
rod on the dorsal septum. Available fragments indicate that
the adult shell of O. coralinus reachs 1.5 mm height and
was larger than the largest shells of H. frydai. Apart of the
ornamentation, Opsiconidion differs from associated Hav-
licekion by the shape of ventral valve. Opsiconidion ven-
tral valve is bullet-like, with very weakly conical, weakly
diverging sided slopes in the later growth. Microornamen-
tation of the larval shell consist on flat-bottomed circular
pits, which do not overlap one another; lunate pits deve-
loped in H. frydai are uncommon in O. coralinus.

Occurrence. – Zlíchov Formation, Chýnice Limestone,
Bubovice (Čeřinka) (Mergl & Ferrová 2009); Daleje-
Třebotov Formation, Suchomasty Limestone, Koněprusy,
locality 4 (abundant), locality 6 (rare).

Superfamily Siphonotretoidea Kutorga, 1848
Family Siphonotretidae Kutorga, 1848

Genus Orbaspina Valentine & Brock, 2003

Type species. – Orbaspina gelasinus Valentine & Brock,
2003; Wenlock, Silurian; New South Wales, Australia.

Orbaspina sp.
Figure 11

2001 Schizambonine sp. B. – Mergl, p. 38, pl. 36,
figs 11–14.

2012 Orbaspina sp. – Mergl & Vodrážková, p. 324,
fig. 10A–C.

Material. – One incomplete dorsal valve.

Description. –The dorsal valve is subcircular, with poste-
riorly pointed apex. The valve is moderately convex
transversely and axially, with flattened narrowly triangu-
lar median sector. The shell bears concentric rows of
asymmetrical pits, uniformly sized over the whole shell,
best preserved in small part of the available valve. Most of
the surface is exfoliated and pits are less distinct. Pits are
15 to 20 μm wide, some almost fused together, transver-
sely elliptical and deepest in their posterior part. The dor-
sal valve interior has a short and deeply concave pseudo-
interarea.

Remarks. – The shell is very similar and its exterior lacks
spines as the shell figured by Mergl & Vodrážková (2012).

The dorsal valve with several preserved spines figured by
Mergl (2001) likely belongs to the same species.

Occurrence. – Daleje-Třebotov Formation, Suchomasty
Limestone, Koněprusy, locality 6 (very rare); Třebotov
Limestone, lowermost P. partitus Zone, Chýnice (Jelínek
mill Quarry) (Mergl & Vodrážková 2012), Praha-Holyně
(Prastav Quarry).
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Attempt to observe lingulate brachiopods in white bio-
clastic reef Koněprusy Limestone (Pragian) as well as
white bioclastic beds of the Acanthopyge Limestone (Ei-
felian) with use of the solution of acetic acid were not suc-
cessful in the Barrandian area. All samples were barren.
All lingulates yet known from the Koněprusy Limestone
(Barrande 1879, Mergl 2001) were collected by hammer-
ing and their finds are incidental. This indicates that lin-
gulate brachiopods in reef limestone of Pragian to Eifel-
ian age are very rare unlike to extremely abundant
crinoids (Prokop 1987), bryozoans, rhynchonellid, strop-
homenid, atrypid, spiriferid and other, generally costate
rhynchonelliform brachiopods (Havlíček & Vaněk 1998,
Havlíček 1998). The lingulates were extremely scarce
component among reef biota.

Set of new data about peri-reefal lingulate brachiopods
(Havlíček 1998; Mergl 2001, 2009; Mergl & Ferrová 2009;
Mergl & Vodrážková 2012) indicates, that Emsian to Ei-
felian lingulate brachiopods in the Barrandian area are
mainly represented by micromorphous linguloids, disci-
noids, biernatids and siphonotretids. Small-sized lingu-
lates, represented almost exclusively by discinoids are
comparatively rare. There are none medium to large-sized
infaunal linguloids or large discinoids, which are charac-
teristic for siliciclastic shelves of the Devonian age else-
where (see Boucot 1975, Boucot et al. 2001). In the
peri-reef environment was no firm argillaceous substrate
necessary for burrowing habitat of linguloids (Emig 1997),
but only unstable calcareous sand and mud, large bioclasts
or hardgrouds. Small linguloids could accommodate other
ecospaces as corals or stromatoporoids (Newall 1970,
Tapanila & Holmer 2006).

Despite only moderate diversity and small size of peri-
reefal Emsian-Eifelian lingulates in the Barrandian, their
morphological disparity is remarkable. There are disci-
noids with subplanar (Acrosaccus), low conical (Schizo-
treta, Praeohlertella) to high conical (Chynithele) ventral
valves. Discinoids have posteriorly open (Opatrilkiella,
Praeohlertella), or closed large (Acrosaccus) to diminutive
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pedicle track (Chynithele). Discinoids are epibenthic
fixo-sessile brachiopods (Emig 1997), often with cryptic
habitat on or inside empty shells (Lockley & Antia 1980,
LaBarbera 1985, Kato 1996, Bassett et al. 2009) or on the
underside of boulders. Small size of lingulates (Kosa-
gittella, Microbolus) and shape of the pedicle groove sup-
port speculation about their epibenthic and cryptic habitat
in small cavities and interspaces between large bioclasts.
Micromorphic size with few spines of siphonotretid
Orbaspina corroborates suggestion about cryptic habitat in
small cavities of bioclasts, with already reduced supporting
function of hollow spines in contrast to their Ordovician
ancestors (Wright & Nõlvak 1997). A suggested mode of
life of biernatids Havlicekion and Opsiconidion, from in-
terstitial habitat inside crinoid sand, inside lime-mud to
epiphytic on floating algal threads were discussed by
Mergl & Vodrážková (2012). This disparity indicates that
lingulates occupied diverse micro-niches on or near

sea-floor but likely were less successful and were highly
stressed by food competition with associated rhyn-
chonelliform brachiopods, stromatoporoids and corals.
The rhynchonelliform brachiopods were mostly small to
medium sized but highly effective spire bearers (smooth
shelled spiriferids, atrypids and pentamerids; Havlíček &
Kukal 1990). Another competitive group could be small
crinoids and microcrinoids (Pisocrinus, Tiaracrinus,
Aureocrinus, Pygmaeocrinus, Ramacrinus), a groups com-
mon in a deeper flanks of the reef (Prokop 1987). Is it prob-
able, that competition for the food was critical factor for
lingulates in suggested meso- to oligotrophic waters of reef
periphery. Food competition together with the increased
importance of predation and grazing by molluscs and ver-
tebrates were compensated by a cryptic habitat and diminu-
tion of body size in diverse clades of lingulates. One
may speculate that the body miniaturization is also adap-
tation for habitat on higher tier level, e.g. dead arms and
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�#5$ Opsiconidion corallinus Mergl & Ferrová 2009, Suchomasty Limestone, Koněprusy, localities 2 (A, D–F, H), and 4 (C, G) and 6 (B).
• A, E – dorsal valve interior and its oblique view, PCZCU 1948. • B – dorsal valve exterior, PCZCU 1950. • C, G – ventral valve in lateral view and detail
of the apex, PCZCU 1951. • D, F – dorsal valve interior and its oblique view, PCZCU 1949. • H – ventral valve exterior lateral view, PCZCU 1952.
Bar = 100 μm.

�

�
&

)
�

 

+

"

������ �����	� ������  �!"��#$%&����# � '��������	(�����
)
�	��
!	���	%���
!��*	'�!��
��	+�))��	,!���-	
�	���	����������



underside of corals, or around oscular openings of sponges.
This diminution is evident even in originally small-sized
biernatids. The Silurian and Devonian Opsiconidion and
Havlicekion are generally smaller than their Ordovician
relatives (biernatids, torynelasmatids).

Miniaturization developed as an evolutionary novellity
in the early Devonain was possibly advantageous for
lingulates on periphery of reefs. However, the crisis of reef
environment in the upper Devonian heavily affected not
only reef-building invertebrates but also diminutive
lingulates. Records of biernatids and siphonotretids vanish
in the Upper Devonian (Holmer & Popov 2000). Morpho-
logical disparity of discinoids decreased at the end of the
Devonian, with only the convexo-planar design of the
discinid shell persisted to the Recent.
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The main morphological features of genera present in the
Chýnice, Suchomasty and Acanthopyge limestones origi-
nated as early as the Ordovician or, at least, in the Silurian.
Four Emsian and Eifelian species of Chynithele are without
doubt derived from the genus Ivanothele, which is known
from limestone of Wenlock age of Gotland (Mergl 2010)
and tuffaceous limestone of Ludlow age in the Barrandian
(Mergl 1996, 2001). Lochkothele is known already from
the Wenlock (Mergl 2006), with the next report from the
Lochkovian (Havlíček & Mergl 1988). Praeohlertella is
known from the Llandovery (Mergl 2001). The earliest
known Opsiconidion is of Middle Ordovician age (Sutton

et al. 2000). Havlicekion has been reported from the Wen-
lock (Mergl 2001). The siphonotretid Orbaspina retains
very ancestral (Furongian) characters of the siphonotretid
morphology (Valentine 2006), with morphologically rela-
ted species from the Darriwilian (Mergl 2001).

The obolid Kosagittella is known from the Ludlow (see
in discussion of the genus above). The origin of the Eifelian
genus Microbolus is very enigmatic. There are some re-
ports of micromorphic obolids in the Cambrian and Ordo-
vician strata (Mergl 2002), but no micromorphic obolids
are reported in the Silurian or Early Devonian.

A lingulate brachiopod Paterula has been reported in red
micritic limestone of the Chýnice Limestone, but is unknown
from the Suchomasty and Acanthopyge limestones. It is very
rare genus in the Chýnice Limestone, until recently known
only from a few fragments (Mergl & Ferrová 2009). This ge-
nus, whose first records are from the Dapingian (Mergl 1999),
is a typical deeper water lingulate. It is known from many
outer shelf sites worldwide (for a review see Mergl 1999). In
the Barrandian, there are almost continuous records of this ge-
nus from the Dapingian to the Eifelian, but always in deeper
water lithofacies, both argillaceous and calcareous. Paterula
was ascertained, but very rarely (Mergl & Ferrová 2009) in
basinward periphery of biohermal or reefal limestones of the
Silurian or Devonian age. This is wholy consistent with its
suggested deeper water habitat. This ecospace is evidenced
also by Lenz (1993) observations of Paterula specimens at-
tached around the oscular opening of a hyalosponge. The
latest record of the genus comes from dark limestones of the
Choteč Limestone (early Eifelian), from which P. holynensis
Mergl, 2001 was described.
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