Uppermost Ordovician bivalves from the Prague Basin
(Hirnantian, Perunica, Bohemia)

JIRI KRIZ & MARIKA STEINOVA

Twelve species (four new) and 9 genera of bivalves are described from the uppermost Hirnantian, Upper Ordovician of
the Prague Basin, Bohemia: Praenucula dispar (Barrande, 1881), Praenucula abrupta sp. nov., Sluha kosoviensis
(Barrande, 1881), Nuculites aff. planulatus Conrad, 1841, Myoplusia contrastans (Barrande, 1881), Myoplusia obtusa
(Barrande, 1881), Myoplusia sp., Metapalaeoneilo dromon sp. nov., Praeleda compar (Barrande, 1881), Mytilarca
mareki sp. nov., Modiolopsis pragensis sp. nov., and ?Sphenolium cf. parallelum Ulrich, 1894. From the coarse, storm
generated sandstones representing the additional regressive event, when the shelf was channelled, and coarse material
transported from the shore in the late Hirnantian, the low diversified, almost monospecific Modiolopsis pragensis Com-
munity, of the Modiolopsis Community Group, was described. It indicates restricted living conditions. 11 bivalve
species form, together with 25 species of brachiopods, 5 species of gastropods, and undescribed conulariids,
hexactinellids, trepostomate bryozoans, annelids, hyolithids, orthocone nautiloids, rare ostracods, phyllocarids,
blastoids, cystoids, crinoids, dendroids, graptolites, and chlorophytes (receptaculitids) the redefined Hirnantia
sagittifera—Sluha kosoviensis Community. It represents the most diversified community of the Hirnantia Community
Group known in the World. We suppose that the Hirnantia sagittifera—Sluha kosoviensis Community occupied the
well-ventilated environment of the soft bottom carbonate silts with high organic content. The community was most
probably autochthonous, with minimal transport as is indicated by the common preservation of shells with conjoined
valves (articulate brachiopods, semi-infaunal bivalve Mytilarca mareki, and infaunal bivalves). The bivalves Mytilarca
mareki and Metapalaeoneilo dromon sp. nov., Nuculites aff. planulatus, and ?Sphenolium cf. parallelum may have orig-
inated in the Baltica carbonate platforms and the equatorial regions of Avalonia and Laurentia and support the ideas
about the position of the Kosov Province in the temperate-to-subtropical zone (between 30° to 45° S). For the analogous
and homologous communities we described the Hirnantia Community Group as a substitute for the term “Hirnantia
fauna”. The Hirnantia Community Group was most probably extending from the circumpolar sphere into the temperate
to tropical zones in proximity to the carbonate platforms. In Bohemia and elsewhere it occurs just a few metres below the
Ordovician-Silurian boundary and represents the evidence of the environmental recovery during the uppermost Ordovi-
cian transgression following the Upper Ordovician global glaciation. * Key words: Bivalvia, uppermost Ordovician, late
Hirnantian, systematics, palacoecology, Perunica, Prague Basin, Bohemia.
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The Kosov Formation (Hirnantian, Ordovician) reflects in
the Prague Basin, Bohemia a remote global large-scale
Gondwanan glaciation, glacial regressions, post-glacial
transgressions and related biodiversity changes in the mid-
to outer-shelf settings (Brenchley & Storch 1989; Storch
19864, 2006). From alternating shale and sandstone beds in
the middle parts of the Kosov Formation Mikulas (1992)
described numerous ichnogenera and assigned them to the
shallow-water Cruziana Ichnofacies or Nereites Facies.
The rhythmically bedded unit is terminated by the clayey
shale and siltstones with inferior sandy intercalations.

DOI 10.3140/bull.geosci. 1141

The upper part of the Kosov Formation is developed as
the banks of glacial regressive (Storch 1986a) ill-sorted,
coarse-grained pebbly sandstone and fine-grained con-
glomerate (Havlicek 1950, 1998) with rare ichnofauna
(Mikulas 1992). In the eastern parts of the Prague Basin
(Tachlovice, Praha-Nova Ves, Praha-Hodkovicky, Pra-
ha-Béchovice a.0.) the almost monospecific Modiolopsis
pragensis Community known already to Barrande (1881),
accompanied by rare brachiopods, rostroconchids, gastro-
pods, Cornulites sp. and trilobites (Marek & Havlicek
1967, Havlic¢ek 1987) is characteristic.

409



Bulletin of Geosciences * Vol. 84, 3, 2009

Czech Republic

Tachlovice

Lodénice

BEROUN

Kosov Hill

o

Libomysil

The uppermost part of the Kosov Formation in the east-
ern part of the Prague Basin (Praha-Béchovice locality,
Marek 1963b; Praha-Reporyje, KfiZz in Storch 1986b;
Tachlovice, Prantl & Pribyl 1944 a.o.) is developed as
a post-glacial transgressive grey micaceous shale with flat
nodules of decalcified light grey siltstone. In the highest
part of this unit at the locality Praha-Nové Butovice were
recorded by MikuldS (1992) very strong bioturbation
(Planolites and Arenicolites). The siltstone nodules contain
the Hirnantia sagittifera—Sluha kosoviensis Community
dominated by the brachiopods Kinnella kielanae proclinis
Havlicek, 1977 and Dalmanella testudinaria (Dalman,
1828) and composed of 23 other species of brachiopods
(Marek & Havlicek 1967; Havlicek 1977, 1987, 1994,
1998) accompanied by conulariids, hexactinellids, an-
nelids, bryozoans, hyolithids, bivalves, gastropods, ortho-
cone nautiloids, trilobites, bryozoans, ostracods,
phyllocarids, blastoids, cystoids and crinoids, graptolites,
dendroids, and chlorophytes (Marek 1963a, b; Havlicek
1987).

The research of the Hirnantian in the Prague Basin has a
long tradition started already by Barrande (1881) who first
described from the upper Hirnantian sandstones in the vi-
cinity of Prague (Tachlovice and Praha-Hodkovicky locali-
ties) bivalve Modiolopsis draboviensis (= Modiolopsis
pragensis sp. nov.). In 1943 Prantl (Prantl & Pribyl 1944)
discovered in the Tachlovice borehole the uppermost
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Figure 1. Distribution of the Hirnantian rocks in the Prague
Basin and the location of the localities discussed in the text.

Hirnantian shales with limestone nodules and layers with a
graptolite fauna (Normalograptus sp.) and the trilobite
Brongniartella sp. In the vicinity of Uvaly (east of Prague),
north of Béchovice village, Havlicek mapped at the end of
first half of the last century poorly exposed shallow
syncline comprising the Kosov Formation (Hirnantian)
and the lowermost Silurian Zelkovice Formation (Havli¢ek
1950). He described here the high Kosov Formation coarse
sandstone beds (up to 30 cm thick) and levels of clayey
shale with the trilobite Brongniartella platynota (Dalman,
1828).

Very important are the studies of late Ladislav Marek
(1928-1995) from the Academy of Sciences, Czechoslova-
kia, who systematically searched for the fossiliferous latest
Ordovician rocks in the Prague Basin. In 1950 he discov-
ered and exposed in Nova Ves Gorge near Praha-Butovice
(Marek 1951) upper parts of the Kosov Formation (upper-
most Hirnantian). In 140 cm thick bank of the coarse
grained sandstone he found internal moulds of Modiolopsis
sp. (= Modiolopsis pragensis sp. nov.) and Brongniartella
sp. The bank is overlain by a few metres of grey green
thin-bedded clayey and micaceous shale with Normalo-
graptus sp., brachiopods of the Hirnantia Community
(Marek & Havlicek 1967), trilobites, bivalves, bryozoans,
crinoids and sponge spicules.

The most important locality with the uppermost Ordo-
vician fauna occurrence north of Praha-Béchovice was dis-



covered by Marek at the end of 1961 (Marek 1963b). He
collected here, in the level with flat lenses and nodules of
decalcified clayey siltstone, a well-preserved fauna repre-
senting 16 classes of organisms. The most common are the
brachiopods of the Hirnantia Community (Marek & Hav-
licek 1967), bivalves, gastropods, trilobites, graptolites,
crinoids and bryozoans. Marek (1963a) systematically
described bellerophontid gastropods, and Havlic¢ek (1994)
inarticulate brachiopods from this locality.

Marek & Havlicek in 1967 described detailed section
of the Praha-Béchovice locality. The upper Kosov Forma-
tion (Hirnantian) consists of predominant pelites with the
intercalations and beds of light-coloured quartz sandstone
and quartzite. In the higher Kosov Formation the light-col-
oured mostly coarse-grained sandstone of unknown thick-
ness is developed. It splits readily into thin laminae. By far
the most prevalent fossil is Modiolopsis pragensis and dif-
ferent ontogenetic stages are represented, but adult single
valves are the most common and frequently cover the bed-
ding planes.

The sandstone is overlain by ash-grey clayey mica-
ceous shale representing the uppermost Ordovician sedi-
ments just below the Silurian (Llandovery). Their thick-
ness was estimated at 5-10 m. In the shale were found
deformed trilobite Mucronaspis mucronata (Brongniart,
1822), brachiopods Dalmanella testudinaria (Dalman,
1828), Rafinesquina sp. and Elegantilites sp. The shale
contains the level of a large flat lenses and nodules of
light-grey decalcified, slightly clayey compact siltstone.
The largest nodule found was 60 cm in diameter and about
10 cm thick. The nodules are crowded with the perfectly
preserved specimens of the highly diversified Hirnantia
sagittifera Community (several tens of species), especially
brachiopods and molluscs (Havlicek 1982).

Storch (Storch 1980, 1982, 19864, b, 1988, 1990, 2006;
Storch & Loydell 1996; Brenchley & Storch 1989;
Brenchley et al. 1991) paid during the last three decades
extensive attention to the Ordovician and Silurian bound-
ary rocks and fossils in the Prague Basin. He discovered
several new uppermost Ordovician fossiliferous localities
(temporary outcrops in Praha-Repy area, Praha-Reporyje,
Praha-Velka Ohrada and Praha-Nové Butovice area, and
Lodénice-Mezoun area). In 1980 Storch mentioned and
figured bivalves from the Repy area temporary outcrops
[Cyrtodonta sp. 1 and Cyrtodonta sp. 2 (= Mytilarca
mareki sp. nov.)].

Systematic palaeontology

Abbreviations. — V = valve, L = length of the shell, H =
height of the shell, W = width of the shell, W/2 = width of
one valve (Ktiz 1969); JK 14 931-JK 15 114 (181 speci-
mens) deposited in the collection of Jifi KfiZ in the Czech
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Figure 2. Diagrammatic side view showing the position of principal and
accessory musculature of Praenucula dispar (Barrande, 1881). Key to let-
ter symbols: PA — posterior adductor muscle scar; AA — anterior adductor
muscle scar; pr — posterior retractor muscle scar; ap — anterior protractor
muscle scar; ac — accessory muscle scars.

Geological Survey, Prague; NM bivalves deposited in the
National Museum, Prague. All measurements are in milli-
metres.

Class Bivalvia Linné, 1758

Subclass Protobranchia Korobkov, 1954
Order Nuculoida Dall, 1889
Superfamily Nuculoidea Gray, 1824
Family Praenuculidae McAlester, 1969

Genus Praenucula Pfab, 1934

Type species. — Praenucula dispar expansa Pfab, 1934,
Praenucula dispar (Barrande, 1881) = senior synonym.
Bohemia, Prague Basin, Osek, Middle Ordovician, Darri-
wilian, Sarka Formation.

Remarks. — Pfab (1934) described two genera Praenucula
and Praeleda, very similar in general shape. McAlester
(1968, 1969) revised the type material of these two genera
and included Praeleda into the synonymy of Deceptrix
Fuchs, 1919. McAlester (1969) showed that Praenucula dif-
fers from Deceptrix by the anterior and posterior teeth simi-
lar in the size and number. Bradshaw (1971) was of the opi-
nion, that Praeleda is valid and that it could be an ancestor of
Deceptrix. Tunnicliff (1982) supposed that Praeleda is the
synonym of Deceptrix. Tunnicliff (1982) also described the
main features of Deceptrix (in his concept) and Praenucula:
1) the posterior teeth in Deceptrix are smaller and more nu-
merous than anterior teeth while in Praenucula the posterior
and anterior teeth are similar in the size and number; 2) um-
bones in Praenucula lie in the posterior half while in Decep-
trix they generally lie in anterior half; 3) in Deceptrix the ad-
ductor muscle scars are larger and in more ventral position,
in  Praenucula close to dorsal margin. Babin &
Gutiérrez-Marco (1991) were of the same opinion.
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To the contrary Cope (1997, 1999) proposed that genus
Praeleda is valid and described the main features of
Praeleda and Praenucula: 1) the umbones in Praenucula lie
in the posterior half of the shell, in Praeleda the umbones are
or in the posterior half of the shell, or in the central position;
2) in Praenucula the hinge plate has an approximately equal
number of teeth in the anterior and posterior part of the hinge
or, in some species, the number of the teeth in the anterior is
higher than in the posterior. The anterior teeth may differ lit-
tle in size from the posterior teeth, or may be markedly
larger. The hinge axis is parallel to the dorsal margin and
formed by both, the anterior and posterior dentition.

Praenucula dispar (Barrande, 1881)
Figures 2,3C, D, 1, J

1881 Nucula dispar Barr.; Barrande, pl. 273, figs VII/1-8,
13-16.

1934 Praenucula dispar dispar (n. var.); Pfab, pp. 235-236,
pl. L, fig. 3c.

1934 Praenucula dispar expansa (n. var.); Pfab; pp. 235,
pl. L, fig. 3d, pl. I11, figs 10, 11, 15a, b.

1968 Praenucula expansa Pfab. — McAlester, pp. 46, 47,
pl. 8, figs 3-9.

Lectotype. — Internal mould of the shell with conjoined val-
ves, figured by Barrande (1881) on pl. 273, as figs VII/1-4,
NM L 27176. Designed by Pfab (1934).

Paralectotypes. — Internal moulds of the shells with conjoi-
ned valves, figured by Barrande (1881) on pl. 273, as
figs VII/ 5-7, and VII/§, NM L27177 and L27 178.

Type locality. — Bohemia, Prague Basin, Osek near Roky-
cany.

Type horizon. — Middle Ordovician, Darriwilian, Sarka
Formation.

Material. — One right valve, one left valve from
Praha-Béchovice.

Diagnosis. — Praenucula with slightly elongated anterior

part of the shell, with convex anterior part of the dorsal
margin and with three pairs of rounded accessory muscle
scars in the posterior part of the shell.

Description. — Shell small, equivalve, inequilateral, and
broadly ovate. Anterior part of the shell is larger than the
posterior part. Anterior and posterior margins evenly roun-
ded, ventral margin convex. Umbones located in the poste-
rior half of the shell, prosogyrate. Inner surface sculpture is
smooth. Hinge taxodont, teeth row continuous in the um-
bonal region. Posterior part of the hinge is with the convex
teeth (6—8 in number). In umbonal part the teeth are beca-
ming smaller and toward the anterior slightly larger and of
the orthomorph shape (according to Babin 1966, p. 39). In
anterior part of the hinge are 5-6 teeth. Anterior and poste-
rior adductor muscle scars rounded, posteriorly from the
anterior adductor muscle scars one pair of the pedal muscle
scars (protractors) and anteriorly from the posterior adduc-
tor muscle scars one pair of the rounded pedal muscle scars
(retractors) are developed. Posteriorly from the umbo (but
still in the umbonal region) three pairs of rounded acces-
sory muscle scars are impressed (Fig. 2). Outer surface
sculpture and the shell thickness are unknown.

Dimensions. —

specimen v L H W72
NM L27176 A 4.6 3.8 1.6
JK 14931 R 5.9 5.8 3.1
NM L27177 A 6.25 5.3 1.9
NM L27178 A 8.1 - 3.1
JK 14943 L 8.4 8.6 3.2

Discussion. — Pfab (1934) described Praenucula dispar ex-
pansa, which he designated as the type species of Praenu-
cula Pfab, 1934. It differs from the nominotypical subspe-
cies only by reduced one orthomorph tooth under the
umbo. We do not consider this to be so important feature to
distinguish a new subspecies occurring at the same locality
as the nominotypical subspecies. Praenucula dispar differs
from Praenucula abrupta sp. nov., in more broadly ovate
than triangular shape and by convex anterior dorsal mar-
gin. Praenucula sharpei Babin & Gutiérrez-Marco, 1991
from the Middle Ordovician of Spain has a more elongated
anterior part of the shell. Praenucula mayennense Babin &

Figure 3. A, B, E-H - Praenucula abrupta sp. nov. (Barrande, 1881). * A, B — left valve, JK 14939, holotype; A — lateral view, x 2.9; B — dorso-lateral
view, X 4.6. ¢ E, F —left valve, JK 14937, paratype; E — lateral view, x 4.3; F — dorso-lateral view, x 6.5. * G, H — right valve, JK 14944, paratype; G — lat-
eral view, x 4.2; H — dorso-lateral view, x 7.4. ¢« C, D, I, J — Praenucula dispar (Barrande, 1881). « C, D — left valve, JK 14943; C — lateral view, x 2.9;
D — dorso-lateral view, x 5.3. ¢ I, J —right valve, JK 14931; I — lateral view, x 7.6; J — dorso-lateral view, x 10. « K — Myoplusia sp., right valve, lateral
view, JK 14968, x 3.5. ¢« L, M — Sluha kosoviensis (Barrande, 1881), right valve, JK 14966; L — dorso-lateral view, x 3.5; M — lateral view, x 4.
* N-Q — Praeleda compar (Barrande, 1881), articulated specimen, JK 14935; N — dorsal view, x 5.7; O — detail of the posterior part of hinge with pedal
muscle scars, x 8; P—left lateral view, x 4.2; Q —right lateral view, x 4.3. « A-J, L-Q —decalcified siltstone nodules, Kosov Formation, Hirnantian, upper-
most Ordovician, Praha-Béchovice (Marek 1963b). * K — coarse sandstones, Kosov Formation, Hirnantian, uppermost Ordovician, shallow syncline

north of Praha-Béchovice.
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Beaulieu, 2003 from the Middle Ordovician of the Armori-
can Massif has more elongated and also concave anterior
part of the dorsal margin. Praenucula dispersa Tunnicliff,
1982 from the Bardahessiagh Formation, Upper Ordovi-
cian of Pomeroy, Ireland, has more numerous teeth in the
posterior (12 and more in number) and anterior (13 and
more in number) parts of the hinge. Praenucula infirma
Tunnicliff, 1982 from the Killey Bridge Formation, Upper
Ordovician of Pomeroy, Ireland, differs from Praenucula
dispar by larger teeth in the anterior part of the shell and
also by elongated anterior part of the shell. Praenucula
praetermissa Tunnicliff, 1982 from the Killey Bridge For-
mation, Upper Ordovician of Pomeroy has umbones more
in central position and more numerous teeth than Praenu-
cula dispar. P. infirma and P. praetermissa also differ from
Praenucula dispar in concave anterior part of the shell.

Praenucula abrupta sp. nov.
Figure 3A, B, E-H

Holotype. — Internal mould of the left valve, JK 149309, fi-
gured on Fig. 3A, B.

Paratypes. —Internal moulds of the left valve JK 14937 and
the right valve JK 14944, figured on Fig. 3E-H.

Derivation of name. — From Latin abruptus, precipitous,
steep.

Type locality. — Bohemia, Prague Basin, temporary out-
crop in the research institutions area, north of Praha-
Béchovice (Marek 1963D).

Type horizon. — Upper Ordovician, late Hirnantian, Kosov
Formation.

Material. — Two left valves and three right valves.
Diagnosis. — Praenucula with triangular shell, prominent
prosogyrate umbones, and with concave anterior part of the

dorsal margin.

Description. — Shell small, equivalve, inequilateral, trian-
gular. Anterior part of the shell is larger. Anterior part of

the dorsal margin is concave, posterior part straight. Ante-
rior and posterior margins rounded, ventral margin con-
vex. Prominent umbones are in the posterior half of the
shell length or in central position, prosogyrate. Hinge ta-
xodont. Posteriorly of umbo the teeth are small (7-10 in
number), anteriorly slightly larger (7-8 in number). In po-
sterior part of the shell the hinge line is straight. In ante-
rior part of the shell the hinge line is concave. Inner sur-
face with narrow growth bands and furrows developed.
Anterior adductor muscle scar rounded. Other muscle
scars unknown. Outer surface sculpture and the shell thick-
ness are unknown.

Dimensions. —

specimen v L H W72
JK 14950 R 5.6 4.9 2.2
JK 14937 L - 8.4 2.9
JK 14944 R 8.2 8.7 2.8
JK 14939 L 11.1 10.2 4.0

Discussions. — Praenucula sharpei Babin & Gutiérrez
Marco, 1991 is more longitudinally elongated than Prae-
nucula abrupta sp. nov. Praenucula mayennense Babin
& Beaulieu, 2003 has more elongated anterior part and
less prominent umbo, but very similar concave anterior
part of the dorsal margin. Praenucula dispar has more
numerous teeth in the posterior (12 and more in number)
and in the anterior (13 and more in number) parts of the
hinge and more elongated anterior part of the shell. Prae-
nucula infirma Tunnicliff, 1982 differs from Praenucula
abrupta sp. nov. by larger teeth in the anterior part of the
shell and also by elongated anterior part of the shell.
Praenucula praetermissa Tunnicliff, 1982 has very si-
milar shape with Praenucula abrupta sp. nov., but has
more teeth in the anterior part of the hinge (more than 9
in number). P. infirma and P. praetermissa show con-
cave anterior part of the dorsal margin as in Praenucula
abrupta sp. nov.

Genus Praeleda Pfab, 1934

Type species. — Praleda compar (Barrande, 1881), Bohe-
mia, Prague Basin, Lodénice, Ordovician, late Sandbian,
Zahotany Formation.

Figure 4. A-E — Praeleda compar (Barrande, 1881). « A—C — articulated specimen, JK 14930; A — left lateral view, x 3.8; B — dorsal view, x 7.1;
C —right lateral view, x 3.4. « D, E — left valve, JK 14936; D — dorso-lateral view, x 4.8; E — detail of the outer surface sculpture, x 5.7. ¢ F, G, I, J - Myo-
plusia obtusa (Barrande, 1881), articulated specimen, JK 14942; F — right lateral view, x 3.8; G — anterior view, x 3.5; I — detail of pedal muscle scars,
x 8.3; ¢ J — dorsal view, x 5. * H, K, L — Metapaleoneilo dromon sp. nov., H — left valve, lateral view, JK 14958, paratype, x 3.4; K — right valve, lateral
view, JK 14956, paratype, x 5.8; L — right valve, lateral view, JK 14959, holotype, x 6.2. « A—G, I, J — decalcified siltstone nodules, Kosov Formation,
Hirnantian, uppermost Ordovician, Praha-Béchovice (Marek 1963b). ¢ H, K, L — coarse sandstones, Kosov Formation, Hirnantian, uppermost Ordovi-

cian, Praha-Béchovice (Marek 1963b).
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Remarks. — In Praeleda the posterior part of the hinge
plate is much longer than the anterior and bears variable
number of equal-sized teeth. The few of the anterior te-
eth increase in size anteriorly and there is commonly
(but not always) angular discordance between anterior
and posterior dentitions. The hinge axis lies along the
line of more numerous posterior teeth, and anterior com-
monly larger teeth lie ventrally of it. Because of these fea-
tures Cope (1997, 1999) grouped into the family Cardio-
lariidae Cope, 1997 (Cardiolarioidea Cope, 2000) also
Praeleda having the posterior dentitions in which the
hinge axis lies parallel with the line of posterior teeth.
The anterior line of teeth, which may be enlarged, lie be-
low the hinge axis but the teeth row between the umbo-
nes is continuous contrary to Ordovician Cardiolaria
Munier-Chalmas, 1876.

Carter (2001, p. 220) is of the opinion that the most im-
portant for diagnosis of Cardiolariidae is the presence of
anterior palaeotaxodont or pseudotaxodont teeth abruptly
enlarged relative to the posterior palacotaxodont teeth. Ac-
cording to Cope (2005) the cardiolarioids are a small group
of taxodont bivalves with hinge designed for wider valve
opening facilitating more effective disposal of pseudo-
faeces and directly linked to the development of the
filibranch gill. According to Cope (1999) they represent
the earliest autolamellibranch bivalves. We are of the opin-
ion that Praeleda should be classified in Praenuculidae
where it was placed by Babin & Beaulieu (2003), and sum-
marised by Pojeta & Stott (2007).

Praeleda compar (Barrande, 1881)
Figures 3N-Q, 4A-E

1881 Nucula compar Barr.; Barrande, pl. 271, figs 111/1-14.

1881 Nucula amica Barr.; Barrande, pl. 271, figs I/1-16.

1934 Praeleda compar (Barr.). — Pfab, pl. 111, figs 1-3.

1968 Praeleda compar (Barrande). — McAlester, p. 46,
pl. 7, figs 1-9, pl. 8, figs 1, 2.

Lectotype. — Internal mould of the shell with conjoined val-
ves, figured by Barrande (1881) on pl. 271, as figs I1I/9-11,
NM L 27 176. Designed by McAlester (1968).

Paralectotypes. — Internal moulds of the shells with conjoi-
ned valves, figured by Barrande (1881) on pl. 271, as

figs III/ 1-4, 5-8, 12-14, 15-16, NM L27144, 1L.27148,
L27146, L27147.

Type locality. — Bohemia, Prague Basin, Lodénice.

Type horizon. — Upper Ordovician, late Sandbian, Zaho-
fany Formation.

Material. — Three shells with conjoined valves, one left
valve from Praha-Béchovice.

Diagnosis. — Praeleda with broadly subelliptic to ovate
shells, with 7 to 8 teeth in the anterior part of the hinge and
with 15-20 teeth in the posterior part of the hinge.

Description. — Small, equivalve, inequilateral, and broadly
subelliptic to ovate shell. Anterior and posterior margins
evenly rounded, ventral margin convex. Anterior part is
larger part of the shell. Umbones are in the posterior half of
the shell length. Dorsal margin in the anterior part of the
shell is slightly concave, in the posterior part of the shell it
is convex. Outer surface sculpture consists of numerous,
regularly spaced growth bands and furrows. Inner surface
sculpture is smooth. The hinge taxodont, the posterior part
with small numerous teeth (15-20 in number), and the an-
terior part of the shell with abruptly much larger teeth
(7-8 in number). Teeth row between the umbones is not in-
terrupted. Anterior adductor muscle scar elliptic and larger
than rounded posterior adductor muscle scar. One pair of
rounded pedal muscle scars (protractors) is developed po-
steriorly from the anterior adductor muscle scars, one pair
of transverse elliptic pedal muscle scars (retractors) is de-
veloped anteriorly from the posterior adductor muscle scar,
and two pairs of the narrowly elliptical accessory muscle
scars are developed in the umbonal region.

Dimensions. —

specimen v L H W72
JK 14934 A 10.1 8.5 2.5
JK 14930 A 11.5 8.9 2.8
NM L27144 A 11.5 9.1 3.2
NM L27146 A 11.9 9.3 3.6
JK 14936 L 12.0 - 4.2
JK 14935 A 12.1 9.7 3.5
NM L27145 A 12.5 9.3 3.75
NM L27143 A 13.2 11.3 3.7

Figure 5. A-C, E-L - Sluha kosoviensis (Barrande, 1881). A —right valve, JK 14961, lateral view, x 2.2. * B —right valve, JK 14979, lateral view,
x2.3.+ C—left valve, JK 14972, lateral view, x 2.4. « E —left valve, JK 14985, detail of outer surface sculpture, x 2.4. ¢ F, G — left valve, JK 14984; F — lat-
eral view, x 2.5; G — dorso-lateral view, x 4.4. « H — left valve, JK 14962, lateral view, x 1.9. ¢ I, J — left valve, JK 14976; I — lateral view, x 2.1;
J —dorso-lateral view, x 4.0. « K, L —articulated specimen, JK 14978; K — dorsal view, x 3; L —right lateral view, x 2.0. ¢ D — Myoplusia sp., right valve,
lateral view, JK 14955, x 12. All specimens come from the decalcified siltstone nodules, Kosov Formation, Hirnantian, uppermost Ordovician,

Praha-Béchovice (Marek 1963b).
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Discussion. — Pfab (1934) determined four species of the
genus Praeleda: Praeleda compar (Barrande, 1881), Prae-
leda amica (Barrande, 1881), Praeleda pulchra Pfab, 1934
and Praeleda contrastans (Barrande, 1881). Babin & Me-
lou (1972) recognized the species Praeleda contrastans as
Mpyoplusia contrastans. We suppose that Praeleda compar
and Praeleda amica are synonymous. Praeleda pulchra is
more elongated than other two species of Praeleda recog-
nized by Pfab (1934) and also the anterior dorsal margin is
more concave. Our specimens are also closely related to
Praeleda costae (Sharpe, 1853) from the Middle Ordovi-
cian, Finistére, France (Bradshaw 1971, 1978), but they
differ by less longitudinally elongated shells and by gene-
rally more numerous teeth. Praeleda multidentata Cope,
1999 from the Middle Ordovician of Mid-Wales and the
Welsh Borderland has more numerous and smaller teeth
in the anterior part of the shell than Praeleda compar.
Praeleda subtilis Cope, 1999 from the Middle Ordovician
of Mid-Wales and the Welsh Borderland differs from
Praeleda compar by slight posterior alation, and by smal-
ler teeth.

Family Nuculitidae Bradshaw, 1999
Genus Nuculites Conrad, 1841

Type species. — Nuculites oblongatus Conrad, 1841, USA,
New York, Chenango County, near Smyrna, Middle Devo-
nian.

Nuculites aff. planulatus Conrad, 1841
Figure 6A-1

Material. — Two right valves, two left valves, and two shells
with conjoined valves.

Description. — Shell equivalved, inequilateral, ovate or
longitudinally elongated. Umbones are prominent, in the
anterior part of shell, beaks prosogyrate. The septum is re-
latively short and extends from anterior part of the hinge
line towards the anterior margin of the shell. Posterior
hinge line straight, the anterior hinge line curved ventrally.
Orthomorph teeth are larger in the posterior part of the
hinge. Inner surface sculpture is smooth. The anterior ad-
ductor muscle scar is mostly distinct, occupying much of

the portion of the shell anteriorly to the septum. A transver-
sely narrowly elliptic pedal muscle scar is developed ante-
riorly of the umbo close to the dorsal margin. Posterior ad-
ductor muscle scar, outer surface sculpture and thickness
of the shell are unknown.

Dimensions. —

specimen v L H W72
JK 14957 R 7.2 4.8 23
JK 14941 L 9.0 7.1 3.0
JK 14983 R 10.0 6.1 1.9
JK 14945 L 13.2 6.5 2.1
JK 14974 A - 8.9 4.2
JK 14932 A - 10.6 4.1

Discussion. — Variation in the shell form is characteristic
for Nuculites. Bretsky & Bretsky (1977) demonstrated
high variability in Nuculites planulatus Conrad, 1841 from
the Nicolet River Formation type section, Upper Ordovi-
cian of Quebec, Canada. They revised four previously des-
cribed species: Nuculites postvolutus (Foerste, 1914) with
well developed radial sinus extending to the postero-
ventral edge of the shell, Nuculites praevolutus (Foerste,
1914) with radial sinus extending to the antero-ventral
edge of the shell, Nuculites planulatus Conrad, 1841 s.s.
with smooth shell and no sinus, and Nuculites brevis (Foer-
ste, 1914), which is relatively short and high. They refer all
these species, on the base of systematic detailed study of
morphological variability, to Nuculites planulatus, which
differs from the Bohemian specimens by the development
of the radial sinus, except the specimens of Nuculites pla-
nulatus s.s.

The high variability in Nuculites cylindricus (Portlock,
1843) from the Killey Bridge Formation, Upper Ordovi-
cian of Pomeroy, Ireland, which is very similar to Nuculites
planulatus, was described by Tunnicliff (1982). In
Nuculites cylindricus is also developed the posterior shal-
low radial sinus close to the ventral margin, which is not
developed in our specimens. Both species Nuculites
planulatus and Nuculites cylindricus from the Upper Ordo-
vician are very closely related and because of their similar
variability and general shell form they may be synony-
mous. In that case, Nuculites cylindricus (Portlock, 1843)
is the junior synonym of Nuculites planulatus Conrad,
1841. Barrande (1881) figured Nuculites fissa (pl. 267, figs
VI/1-3) from the Upper Ordovician, Prague Basin,

Figure 6. A-I- Nuculites aff. planulatus Conrad, 1841. A, D, E —left valve, JK 14941; A — dorsal view, detail of pedal muscle scar, x 7.5; D — lat-
eral view, x 6; E — dorso-lateral view, x 7. « B —left valve, lateral view, JK 14945, x 3.9. « C, G — articulated specimen, JK 14974; C — dorsal view,
x2.2; G —dorsal view, x4.9. ¢ F, H, [ — articulated specimen, JK 14932; F —right lateral view, x 2.7; H — dorsal view, x 4.2;  — dorso-lateral view,
detail of the septum, x 5.7. ¢ J, K — Myoplusia contrastans (Barrande, 1881), left valve, JK 14980; J — dorso-lateral view, x 9.4; K — dorsal view,
% 7.9. All specimens come from the decalcified siltstone nodules, Kosov Formation, Hirnantian, uppermost Ordovician, Praha-Béchovice (Marek

1963b).
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Praha-Kr¢, Bohemia, which differs by the short septum ori-
ented slightly posteriorly.

Superfamily Nuculanoidea Adams & Adams, 1858
Family Malletiidae Adams & Adams, 1858
Genus Sluha Barrande, 1881

Type species. — Sluha expansus Barrande, 1881, Bohemia,
Prague Basin, LejSkov Hill, Upper Ordovician, middle and
upper Katian, Kraldv Dvir Formation.

Sluha kosoviensis (Barrande, 1881)
Figures 3L-M, 5A-C, E-L

1881 Arca? kosoviensis Barr.; Barrande, pl. 265, figs I1I/1-12.

1881 Arca? disputabilis Barr.; Barrande, pl. 265, figs I/13—-15.

1881 Arca? innotata Barr.; Barrande, pl. 265, figs 11/1-20.

1891 Praearca kosoviensis (Barr.). — Neumayr, p. 755.

1934 Praearca kosoviensis (Barr.). — Pfab, p. 220, pl. 3, fig. 21.

1934 Ctenodonta praecox (Barr.). — Pfab, p. 228, pl. 2, fig. 14.

1934 Ctenodonta disputabilis (Barr.). — Pfab, p. 228, pl. 2,
fig. 15.

1934 Ctenodonta (Palaeoneilo) flectens (Barr.). — Pfab,
p- 230, pl. 2, fig. 18.

1934 Ctenodonta (Palaeoneilo) magna (Barr.). — Pfab,
p- 231, pl. 2, fig. 19.

1968 Praearca kosoviensis (Barrande). — McAlester,
pp- 44, 45, pl. 30, figs 1-8.

1969 Sluha kosoviensis (Barrande). — McAlester, p. N235.

Lectotype. — Internal mould of a right valve figured by Bar-
rande (1881) on pl. 265, as figs 111/ 9-10, NM L27070. De-
signed by Pfab (1934).

Paralectotypes. — Internal mould of the shell with articula-
ted and opened valves figured by Barrande (1881), on
pl. 265 as fig. I1I/1, NM L27072; internal mould of the
shell with articulated and opened valves figured by Bar-
rande (1881), on pl. 265, as fig. I1I/2, NM L27071; inter-
nal mould of the left valve figured by Barrande (1881) on
pl. 265 as figs I11/3—-5, NM L27073; internal mould of the
right valve figured by Barrande (1881), pl. 265, as figs
111/6-8, NM L27069; internal mould of a left valve figu-
red by Barrande (1881), pl. 265, as figs [1I/11-12, NM
L27068.

Type locality. — Bohemia, Prague Basin, Kosov Hill near
Beroun.

Type horizon. — Upper Ordovician, late Katian, uppermost
Kraltv Dvir Formation.
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Material. — Eight right valves, five left valves, and one
shell with conjoined valves from Praha-Béchovice.

Diagnosis. — Upper Ordovician longitudinally elongated
Sluha with the anterior smaller and the posterior larger
part; taxodont dentition developed anteriorly and posteri-
orly of umbo.

Description. — Shell medium size, equivalved, inequilate-
ral, broadly ovate, and longitudinally elongated (H/L =
0.5-0.8). Anterior part of the shell is smaller. Anterior
and posterior margins evenly rounded, ventral margin
long and convex, postero-dorsal angle rounded, and dor-
sal margin slightly convex. Umbones prominent, in ante-
rior half of the shell, beaks are prosogyrate. Umbonal
ridge well defined, becoming obsolete before reaching
post-inferior extremity. Outer surface sculpture consists
of fine growth wrinkles. Inner surface is smooth. Liga-
ment is probably external. Hinge line in anterior part of
the shell slightly curved ventrally, in posterior part straight
or slightly convex. Taxodont teeth are small, in the poste-
rior part of the hinge line slightly larger, and with obliquely
orthomorph shape (according to Babin 1966, p. 39). Mus-
cle scars unknown.

Dimensions. —

specimen v L H W72
JK 14966 R 16.2 10.1 -
JK 14971 R - 14.4 4.2
JK 14960 R 21.1 - 3.5
JK 14973 R 21.4 15.2 4.2
JK 14979 R 22.4 17.0 5.6
JK 14961 R 24.1 19.0 6.5
NM L27072 A 25.9 12.0 5.6
NM L27071 A 26.2 15.2 5.6
JK 14972 L - 17.2 6.2
JK 14984 L 27.3 21.1 7.1
NM L27070 R 29.0 17.2 3.1
NM L27069 R 31.1 21.8 35
JK 14978 A 31.3 15.7 5.1
NM L27068 L 31.8 21.2 2.5
JK 14964 L - 23.7 6.5
JK 14962 L 34.1 24.5 6.3

Discussions. — Pfab (1934) included Arca? kosoviensis Bar-
rande, 1881 and Arca? innotata Barrande, 1881 in the genus
Praearca established by Neumayr (1891) for Arca? kosovi-
ensis Barrande, 1881 and Arca? disputabilis Barrande,
1881. McAlester (1969) concluded that Praearca represents
a junior synonym of Sluha Barrande, 1881. Sluha kosovien-
sis (Barrande, 1881) is probably a direct descendant of Sluha
expansus Barrande, 1881, and differs from it by the longitu-
dinally more elongated shells and by a fine taxodont denti-
tion along the posterior and anterior hinge margins.



Genus Myoplusia Neumayr, 1884

Type species. — Myoplusia bilunata (Barrande, 1881), Bo-
hemia, Prague Basin, Stérboholy, Upper Ordovician, late
Sandbian, Zahotany Formation.

Mpyoplusia contrastans (Barrande, 1881)
Figure 6J, K

1881 Nucula contrastans Barr.; Barrande, pl. 271, figs
I/1-16.

1934 Praeleda contrastans (Barr.). — Pfab, p. 233, pl. 111,
figs 4, 7-9.

1972 Myoplusia contrastans (Barrande). — Babin & Melou,
pp- 83-85, pl. 7, figs 8-10, pl. 8, figs 1-3.

Lectotype. — Internal mould of the shell with conjoined val-
ves figured by Barrande (1881), pl. 271, as figs II/1-4, NM
L22680. Designated by Pfab (1934).

Paralectotypes. — Internal mould of the shell with conjoin-
ed valves figured by Barrande (1881), pl. 271, as figs II/
5-8, NM L22681; other specimens figured by Barrande
(1881) on pl. 271 as figs 9-16, could not be located.

Type locality. — Bohemia, Prague Basin, Praha-Liberi.

Type horizon. — Upper Ordovician, late Sandbian, Zaho-
fany Formation.

Material. — One left valve from Praha-Béchovice.

Diagnosis. — Myoplusia with the hinge teeth of similar size
in anterior and posterior parts, and with the straight anterior
part of the dorsal margin.

Description. — Shell small, equivalve, inequilateral, ovate,
and longitudinally elongated. Umbones are in the anterior
half of the shell length, beaks prosogyrate. Anterior part of
the shell is smaller than the posterior part of the shell.
Hinge taxodont, teeth in the anterior part of the hinge are
ill-preserved, posterior part of the hinge consists of convex
and orthomorph teeth (according to Babin 1966, p. 39).
Convex teeth are close to the umbo, orthomorph teeth are
far from the umbo, close to the posterior end of the dorsal
margin. Inner surface sculpture is smooth. Anterior adduc-
tor muscle scar is less distinct, elliptical, posterior adductor
muscle scar prominent, elliptical. One pair of narrowly
transversely elliptical pedal muscle scars is developed po-
steriorly from the anterior adductor muscle scar. Three ac-
cessory narrowly elliptical muscle scars preserved in the
umbonal region. Integripallial line well preserved, compo-
sed of the radially elongated pallial muscle scars. Outer
surface sculpture and shell thickness are unknown.

Dimensions. —

specimen v L H W72
JK 14980 L 11.3 10.1 4.1
NM L22680 A 11.9 9.0 35

Discussion. — Pfab (1934) included erroneously Nucula
contrastans Barrande, 1881 (pl. 271, figs II/1-16) and Nu-
cula applanans Barrande, 1881 (pl. 272, figs I1I/13-16) in
Praeleda Pfab, 1934 which has the larger anterior part of
the shell (Bradshaw 1971), and prosogyrate umbo in the
posterior position. Myoplusia has the larger posterior part
of the shells, umbo in anterior position and is prosogyrate.
Myoplusia contrastans differs from Myoplusia bilunata
(Barrande, 1881) in straight anterior part of the dorsal mar-
gin, the less prominent umbo and by the anterior and poste-
rior teeth of same size. Myoplusia obtusa (Barrande, 1881)
differs from Myoplusia contrastans in more obese shell
and by shorter anterior part of the hinge.

Myoplusia obtusa (Barrande, 1881)
Figure 4F, G, 1, J

1881 Nucula obtusa Barr.; Barrande, pl. 272, figs I/1-17.
1934 Pseudocyrtodonta obtusa (Barr.). — Pfab, pl. II1, fig. 12.

Lectotype. — Internal mould of the shell with conjoined val-
ves, figured by Barrande (1881) on pl. 272, as figs /1214,
NM L22683. Designated by Pfab (1934).

Paralectotypes. — Internal mould of the shell with conjoi-
ned valves, figured by Barrande (1881) on pl. 272, as
figs I/1-4, NM L27150; internal mould of the shell with
conjoined valves, figured by Barrande (1881) on pl. 272, as
figs 1/5-8, NM L22684; internal mould of the shell with
conjoined valves, figured by Barrande (1881) on pl. 272, as
figs I/9-11, NM L22685; internal mould of the shell with
conjoined valves, figured by Barrande (1881) on pl. 272, as
figs I/15-17, NM L22686.

Type locality. — Bohemia, Prague Basin, Praha-Stérboholy.

Type horizon. — Upper Ordovician, late Sandbian, Zaho-
fany Formation.

Material. — One shell with conjoined valves from Praha-
Béchovice.

Diagnosis. — Myoplusia with obese shell, very short ante-
rior part of hinge and with the teeth increasing in size ante-

riorly and posteriorly from umbo.

Description. — Shell is small, equivalve, inequilateral, in-
flated, posteriorly elongated; anterior part of the shell is
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shorter. Umbones are prominent, in anterior position, and
beeks prosogyrate. Posterior dorsal margin of the shell is
slightly convex. Anterior, ventral and posterior margins are
evenly rounded. Hinge is taxodont, teeth row continues be-
low the umbo without interruption. Teeth below the umbo
are smaller and their size slightly increases anteriorly and
posteriorly. Internal surface is smooth. Anterior adductor
muscle scar is relatively large, broadly elliptical. Posterior
adductor muscle scar is larger than anterior muscle scar,
broadly elliptical. Two pairs of pedal muscle scars are de-
veloped posteriorly of the anterior adductor muscle scar.
First pair of elliptical pedal protractor muscle scars is close
to the anterior adductor and close to hinge line. Second pair
of transversely narrowly elliptical anterior pedal retractor
muscle scars is developed posteriorly from the protractors,
which are close and subparallel to the hinge line. Other de-
eply impressed elliptical accessory muscle scar is develo-
ped on the left valve close to the umbo and ventrally from
the second pair of the pedal muscle scars. We suppose that
it was probably the third pair of the pedal muscle scars or a
median muscle scar.

Dimensions. —

specimen \Y L H W72
NM L22686 R 6.5 5.6 2.6
NM L27150 A 6.6 55 2.1
NM L22684 A 8.5 6.3 2.3
NM L22683 A 8.6 5.8 2.0
JK 14942 A 19.2 14.2 4.6

Discussion. —Pfab (1934) classified Barrande’s two (1881)
species “Leda’ ala and “Nucula” obtusa as the genus Pseu-
docyrtodonta Pfab, 1934 with the type species Pseudocyr-
todonta ala (Barrande, 1881). In the type material of this
species the hinge is mostly not preserved, and this was pro-
bably the main reason why Pfab distinguished the new ge-
nus. In other two specimens of “Leda’” ala Barrande, 1881
(pl. 273, figs 11/4-5, 6-8) the hinge shows taxodont teeth in
the smaller anterior part of the shell and in the larger poste-
rior part of the shell. McAllester (1969) classified Pseudo-
cyrtodonta as synonym of Myoplusia. The other species
classified by Pfab (1934) as Pseudocyrtodonta was “Nu-
cula” obtusa Barrande, 1881. The lectotype of this species
exhibits a different shape of shell, not so much longitudi-
nally elongated and with less narrowed posterior part. The
taxodont hinge is preserved only in the anterior part of the
shell. Lectotype shows preserved three elongated umbonal
accessory muscle scars in the umbonal region. The general
shape is very similar to the genus Myoplusia.

“Leda” incola Barrande, 1881 (pl. 270, I1I/1-4), classi-
fied by Pfab (1934) as Pseudocyrtodonta ala (Barrande,
1881) has prominent prosogyrate beaks, very elongated
shell, narrowed posteriorly. The taxodont hinge is well pre-
served in the anterior part of the shell. Posterior and ante-
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rior rounded adductor muscle scars and elongate accessory
muscle scars in the umbonal region are well developed.
Most of these features are characteristic for Myoplusia,
only the elongated shape with narrowed posterior of the
shell differs. This shape is very similar to the Recent genus
Propeleda Tredale, 1924.

Myoplusia bilunata (Barrande, 1881) differs from
Myoplusia obtusa by less obese, more longitudinally elon-
gated shell, and by larger anterior part of the shell.

Myoplusia sp.
Figures 3K, 5D

Material. — Two right valves, one left valve.

Discussions. — Poorly preserved specimens with only ge-
neral shape of the shell preserved. Umbones are promi-
nent, almost in central position, beaks prosogyrate. The
anterior part of the shell is smaller than the posterior part
of the shell. Anterior, ventral, and posterior margins are
evenly rounded. Part of taxodont hinge (Fig. 5D) is pre-
served in posterior part of the dorsal margin. Inner surface
with regularly spaced narrow growth bands and furrows
(Fig. 5D).

Occurrence. — One (Fig. 3K) specimen was found in the
sandstone beds with the Modiolopsis pragensis Commu-
nity exposed by temporary pipeline outcrop along the
western margin of the research institution’s area north of
Praha-Béchovice. The point is marked on the geological
map as the geologically significant locality No. 6 in
Straka (1987, p. 66). The other specimen (Fig. 5D) was
found in the temporary outcrop in the territory of the rese-
arch institution’s area north of Praha-Béchovice (Marek
1963Db).

Genus Metapalaeoneilo Lamcke, 1934
Type species. — Palaeoneilo (Metapalaeoneilo) baltica

Lamcke, 1934, Germany, Schilksee near Kiel, Beyrichien-
kalk, upper Pridoli, late Silurian.

Metapalaeoneilo dromon sp. nov.
Figure 4H, K, L

Holotype. — Internal mould of the left valve, JK 14959, fi-
gured on Fig. 4L.

Paratypes. — Internal moulds of the left valve and the right
valve, JK 14958 and JK 14956 figured on Fig. 4H, K.

Derivation of name. —From Greek dromon — light, fast vessel.



Type locality. — Bohemia, Prague Basin, temporary out-
crop in the research institutions area, north of Praha-Bé-
chovice (Marek 1963b).

Type horizon. — The Upper Ordovician, late Hirnantian,
upper Kosov Formation, coarse sandstone with the Modio-
lopsis pragensis Community.

Material. — Two right valves and one left valve.

Diagnosis. — Posteriorly elongated Metapalaeoneilo with
two radial umbonal ridges and two wide radial sinuses or
folds developed closely to dorsal margin and extending ra-
dially from the umbo to the posterior extremity.

Description. — Shell small, equivalve, inequilateral, po-
steriorly elongated. The umbones are relatively large,
prosogyrate, anteriorly of central part of the shell. Dor-
sal margin is straight. Ventral margin long, convex. An-
terior margin evenly rounded. Between the umbo and the
posterior extremity two radial umbonal ridges and two
deep sinuses are developed. Inner surface with the
growth bands and furrows developed. Muscle scars and
hinge unknown.

Dimensions. —

specimen \Y L H W72
JK 14956 R 13.1 8.1 1.6
JK 14959 R 14.2 8.3 1.4
JK 14958 L 15.0 6.6 1.6

Discussion. — Metapalaeoneilo dromon sp. nov. differs
from the type species Metapalaeoneilo baltica by the lon-
gitudinally elongated shell and by the two umbonal ridges
and two deep sinuses developed closely to dorsal margin
and extending radially to the posterior extremity.

Occurrence. — Type locality only.

Subclass Autolamellibranchiata Grobben, 1894
Superorder Pteriomorphia Beurlen, 1944
Superfamily Ambonychioidea Miller, 1877
Family Ambonychiidae Miller, 1877

Genus Mytilarca Hall & Whitfield, 1869

Type species. — Inoceramus chemungensis Conrad, 1842,
U.S.A., New York, Upper Devonian, Chemung Stage.

Remarks. — The genus Mytilarca is known from the Upper
Ordovician, Silurian and Devonian. In general, the specific
classification is very difficult when only general mytili-
form shape, outer and inner surface sculpture is known

(Ruzicka & Prantl 1961, Pojeta 1966, Ktiz 2008). Since it
is out of the scope of this paper to revise all the representa-
tives of Mytilarca described in the past we compare our
specimens found in upper Hirnantian only with the Upper
Ordovician species described in the past from Sweden (Is-
berg 1934).

Mytilarca mareki sp. nov.
Figure 7A-T

1982 Cyrtodonta sp. — Storch, p. 231, pl. 2, fig. 9.

Holotype. —Internal mould of the right valve with posterior
laterals preserved, JK 15020, figured on Fig. 7N-P.

Paratypes. — JK 14986-JK 15015, JK 15018-JK 15019,
JK 15021-JK 15046, JK 15054-JK 15062 measured for di-
mensions, included into assemblage analysis and figured
on Fig. 7A-M, Q-T.

Derivation of name. — In honour of Ladislav Marek, palae-
ontologist from the Czech Academy of Sciences, expert in
the Lower Paleozoic Hyolitha.

Type locality. — Bohemia, Praha-Béchovice, temporary
outcrop in the research institution’s area, north of the vil-
lage (Marek 1963b).

Type horizon. — Upper Ordovician, latest Hirnantian, up-
permost Kosov Formation, decalcified nodules in the bio-
turbated claystones.

Material. — 21 left, 41 right valves, and eight shells with
conjoined valves.

Diagnosis. — Mytilarca with postero-ventrally elongated
broadly ovate shells.

Description. — Shells are small (L = 11.5-29.8; H =
11.8—>24.6), broadly ovate, equivalved, inequilateral, and
obese (W = 6.2-14.6), lacking the anterior lobe. Umbones
are prominent, in extreme terminal position, beaks proso-
gyrate. Outer surface sculpture consists of growth wrinkles
and of irregular flat growth bands and furrows. Byssal si-
nus weak, no byssal gape developed. Ligament external,
low ligament area with numerous duplivincular grooves
and ridges. Hinge in the left valve composed of two elonga-
ted cardinal teeth just behind umbo, posterior one longer.
In the posterior part of the shell, close to the hinge line one
to three narrow lateral teeth are developed. A relatively
large, subcircular posterior adductor muscle scar is develo-
ped in postero-dorsal part of the shell. Shell very thin
(>0.05 mm).
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Dimensions. —

specimen \Y L H W72
JK 15018 R 4.1 3.6 1.3
JK 15021 L (A) 55 54 1.5
JK 14 992 R 8.7 9.2 2.6
JK 15 004 R 9.8 9.2 24
JK 14993 R 11.5 11.8 3.1
JK 15020 R >12.5 13.4 4.1
JK 15042 L (A) 16.7 16.8 4.8
JK 15036 L - 19.8 7.1
JK 14 987 R 23.5 21.1 7.3
JK 15012 R 29.8 >24.6 7.1

Discussion. — Mytilarca mareki sp. nov. differs from all the
species described by Isberg (1934) by broadly ovate, poste-
roventrally elongated shells. Mytilarca semicircularis Is-
berg, 1934 from the late Ordovician of Dalarna, Sweden
differs by very broadly ovate to broadly elliptic shells and
hinge composed of three small cardinals of which the mid-
dle one is longest. Some species of toothless Cleionychia
Ulrich, 1892 from the Middle and late Ordovician of North
America, Korea, Ireland, Norway, Sweden and Kazak-
hstan, Russia (Pojeta 1966) have similar general shape.

Mode of life. — Semi-infaunal, byssate.
Occurrence. — Type locality and Praha-Repy, temporary

outcrop, uppermost Kosov Formation, late Hirnantian, Up-
per Ordovician (Storch 1982).

Superfamily Modiolopsoidea Fischer, 1887
Family Modiolopsidae Fischer, 1887
Genus Modiolopsis Hall, 1847

Type species. — Pterinea modiolaris Conrad, 1838, U.S.A.,
New York, Pulaski Formation, Ordovician.

Modiolopsis pragensis sp. nov.
Figures 8H-U, 9

Holotype. — Internal mould of the left valve, JK 15097, fi-
gured on Fig. 8M.

Paratypes. —JK 15047-15053, 15065-15096, 15098-15114,
measured for dimensions, included into assemblage analy-
sis and figured on Fig. 8H-L, N-U.

Derivation of name. — After the capital of the Czech Re-
public, Praha (Lat. Praga).

Type locality. — Bohemia, Praha-Béchovice, temporary
outcrop in the research institution’s area, north of village
(Marek 1963b).

Type horizon. — Upper Ordovician, latest Hirnantian, up-
permost Kosov Formation, decalcified nodules from the
bioturbated claystones.

Material. — One shell with conjoined valves, 45 left and 54
right valves.

Diagnosis. — The elongated late Ordovician Modiolopsis
with the lobate anterior part and with the posterior part a lit-
tle larger than the anterior part of the shell, the outer surface
sculpture formed by irregular growth wrinkles; hinge eden-
tulous.

Description. — Shell medium in size (maximum L =
38.0), elongated, slightly diagonally modioliform, equi-
valve, inequilateral (L/H = 1.33-2.10). Shells are infla-
ted with no distinct umbonal ridge; maximum width at
about one third of the shell length from anterior (H/W =
1.05-2.13, high variability is probably caused by verti-
cal diagenetic deformations). Anterior part lobate,
evenly rounded, posterior part of the shell is a little lar-
ger than anterior part. Maximum height is reached ap-
proximately in the last quarter of the shell length from
anterior. Umbones not prominent, beaks small, close to-
gether, slightly above the hinge line, in one quarter of the
shell length from anterior, and prosogyrate. Dorsal mar-
gin is long, more than one half of the shell length, stra-
ight. Ventral margin is long, slightly convex. Posterior
margin evenly rounded. Outer surface sculpture compo-
sed of irregularly spaced growth wrinkles. Ligament
opisthodetic. Hinge plate edentulous, muscle scars and
pallial line not developed.

Figure 7. Mytilarca mareki sp. nov. * A —right lateral view, JK 15018, paratype, X 7. * B, C —articulated specimen, JK 15021, paratype; B —right lateral view,
% 4.8; C — dorso-lateral view, x 7.2. * D — antero-lateral left view, JK 15042, paratype, x 1.7. « E —right lateral view, detail of hinge, JK 15005, paratype, x 10.5.
* F, Q —right valve, JK 15061, paratype; F — dorso-lateral view, detail of the lateral teeth, x 4.6; Q —lateral view, x 3.3. ¢ G — dorso-lateral view of the left valve,
detail of the lateral teeth, JK 14989, paratype, x 4.3. « H —right lateral view, detail of hinge, JK 15000, paratype, x 4.4. ¢ I, R —right valve, JK 14987, paratype;
1 - lateral view, detail of the lateral teeth, x 3.4; R —lateral view, x 2.1. ¢ J, T —right valve, JK 14993, paratype; J — dorso-lateral view, detail of the lateral teeth,
% 6.3; T—lateral view, x 4.1. « K—left valve, outer surface sculpture, JK 15029, paratype, % 3.6. ¢ L, S —right valve, JK 14992, paratype; L — dorso-lateral view of
the left valve, detail of the lateral teeth, x 7.4; S —lateral view, x 6. * M — dorso-lateral right view, detail of duplivincular ligament area, JK 14997, paratype, x 8.0.
* N-P — right valve, JK 15020, holotype; N — dorsal view, x 4; O — dorso-lateral view, detail of the lateral teeth, x 5.2; P — lateral view, x 4.8. * All specimens
come from the decalcified siltstone nodules, Kosov Formation, Hirnantian, uppermost Ordovician, Praha-Béchovice (Marek 1963b).
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Dimensions. — Longer forms (L/H = 1.62-2.10)

specimen v L H W72 L/H
JK 15073 L 8.9 4.8 1.9 1.85
JK 15111 R 15.1 8.6 2.9 1.76
JK 15112 R 16.8 9.6 3.6 1.75
JK 15047 L 20.1 10.2 4.5 1.97
NM L40574 R 22.5 11.2 - 2.00
JK 15075 L 23.1 13.6 4.5 1.70
JK 15049 L 233 14.1 4.1 1.65
JK 15092 R 23.5 13.3 5.6 1.77
JK 15050 R 24.0 12.0 4.6 2.00
JK 15077 R 242 13.6 54 1.78
JK 15079 R 243 11.6 5.5 2.09
JK 15085 R 26.3 15.7 54 1.68
JK 15114 L 26.4 13.5 6.0 1.96
JK 15088 R 27.0 14.9 7.1 1.81
JK 15097 L 27.7 13.9 6.0 1.99
JK 15086 R 28.2 16.6 54 1.70
JK 15051 R 29.3 18.1 6.3 1.62
JK 15091 R 29.5 16.3 7.1 1.81
NM L40576 R 31.5 17.4 5.6 1.81
NM L40575 L 34.0 17.8 - 1.91
JK 15099 L (A) 344 16.4 6.9 2.10
JK 15090 R 34.7 18.5 7.0 1.88
NM L40577 L 38.0 20.1 6.9 1.89

Shorter forms (L/H = 1.33-1.67)

specimen \Y L H W72 L/H
JK 15069 L 10.6 7.5 2.9 1.41
JK 15102 R 15.0 11.0 4.0 1.36
JK 15084 R 15.0 11.3 4.6 1.33
JK 15093 L 19.1 12.7 4.9 1.50
JK 15082 L 19.5 12.7 4.5 1.54
JK 15094a L 22.0 13.2 5.8 1.67
JK 15103 L >220 14.4 4.5 1.53
JK 15067 L 22.1 13.5 4.9 1.64
JK 15094b R 23.1 16.1 7.0 1.43
JK 15087 L 234 16.3 6.0 1.44
NM L40573 L 25.8 17.1 4.5 1.51
JK 15098a R 25.9 16.4 6.0 1.58
JK 15104 R 26.0 18.0 7.0 1.44
JK 15089 R 26.1 17.3 6.0 1.51
JK 15096 L 26.9 16.6 5.5 1.62
JK 15098b R 27.6 18.7 6.1 1.48
JK 15106 L 28.1 17.0 59 1.65
JK 15095 L 28.3 17.2 59 1.65
JK 15052 L 29.1 20.8 8.9 1.40
JK 15108 R 31.6 20.9 4.9 1.51

Discussion. — In the past, more than 163 Ordovician spe-
cies were classified under Modiolopsis Hall, 1847 (Pojeta
1971). In general, the specific classification is very diffi-
cult when only general modioliform shape and outer sur-
face sculpture formed by growth wrinkles, are known.
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Since it is out of the scope of this paper to revise all the
representatives of the Ordovician Modiolopsis described in
the past, we compare Modiolopsis pragensis with the Or-
dovician type species Modiolopsis modiolaris (Conrad,
1838) which differs generally by more elongated and larger
shells, elongated prominent anterior lobe, slightly concave
ventral margin and deeply impressed anterior adductor
muscle scar and pallial line. On the specimen figured by
Pojeta 1971 (pl. 15, figs 1-3) the posterior myophoric but-
tress described by Liljedahl (1994) in Modiolopsis alvae
Liljedahl, 1994 from the late Wenlock of Gotland is clearly
visible.

Most closely is related Modiolopsis draboviensis Bar-
rande, 1881 from the Upper Ordovician, Sandbian, Letna
Formation sandstones, Déd Hill near Beroun, the Prague
Basin. It is similar to Modiolopsis pragensis in early juve-
nile stages with almost parallel dorsal and ventral margins
but late in ontogeny the posterior part becomes distinctly
larger and higher than anterior part of the shell (see
lectotype of Modiolopsis draboviensis, Fig. 8V). Adult
specimens of Modiolopsis veterana Barrande, 1881 from
the late Sandbian, Zahofany Formation, Zahotany near
Beroun, the Prague Basin, differ from Modiolopsis
pragensis in postero-ventrally extended shells, relatively
short dorsal margin, in prominent umbonal ridge, slightly
concave ventral margin, regularly spaced growth bands
and furrows, and in deeply impressed anterior adductor
muscle scar. “Modiolopsis” primula Barrande, 1881, from
the Upper Ordovician, Sandbian, Letnd Formation, sand-
stones, Déd Hill near Beroun, the Prague Basin, differs
from Modiolopsis pragensis in very high and short shells
(L=17.6,H=16.8, L/H = 1.05) and in prominent impres-
sion of the anterior adductor muscle scar. “Modiolopsis”
lenticularis Barrande, 1881 and “Modiolopsis” faba Bar-
rande, 1881 from the Upper Ordovician, late Katian, upper
Kralav Dvar Formation, Prague Basin, Bohemia have very
high shells (L/H=1.16 and 1.11) and most probably do not
represent the genus Modiolopsis. “Modiolopsis” minuta
Barrande, 1881 from the Kraliv Dvir Formation (late
Katian), differs from the genus Modiolopsis in its well-de-
veloped posterior wing, separated from the rest of shell by
aradial sulcus. Modiolopsis tumescens Barrande, 1881 de-
scribed from the same stratigraphic level differs in a less
developed anterior lobe. Modiolopsis cuyana Sanchez,
1990 from the Hirnantian of Argentina differs from
Modiolopsis pragensis in distinctly shorter shells with rela-
tively very high posterior part. Modiolopsis elegantulus
Sharpe, 1853 from the Middle Ordovician of Portugal and
the Massif Armoricain, France, and from the Upper Ordo-
vician of Finistére (Babin & Beaulieu 2003) differs from
Modiolopsis pragensis in concave ventral margin.

Occurrence. — Modiolopsis pragensis occurs in the Prague
area, Prague Basin, Bohemia and is known from the Home-



rian, the upper Kosov Formation coarse- grained sandsto-
nes and quartzites of Tachlovice, Praha-Nova Ves, Praha-
Hodkovicky, and Praha-Béchovice.

Mode of life. — Most probably infaunal. The valves of Mo-
diolopsis pragensis are mostly found disarticulated and
washed out on the bedding planes of the sandstone. Shells
with conjoined valves also occur but they are rare. On some
bedding planes very abundant, disarticulated and relatively
very small juveniles are found. Two overlapping forms
(shorter — L/H = 1.33-1.67 and longer — L/H = 1.62-2.10)
co-occur in the coarse grained sandstones to quartzites of
the high Hirnantian, Kosov Formation at the Praha-Bé-
chovice, Praha-Hodkovicky and Tachlovice localities.

Superorder Anomalodesmata Dall, 1889
Superfamily Pholadomyoidea Gray, 1847

?Genus Sphenolium Miller, 1889

Type species. — Orthodesma cuneiforme Miller, 1881, Up-
per Ordovician, upper part of the Hudson River Group,
near Versailles, Indiana, U.S.A.

Remarks. — Sphenolium Miller, 1889 was first related by
Newell (1969, p. N818) and by Pojeta 1971 (?Sphenolium
striatum Ulrich, 1894) to anomalodesmatans. Later Pojeta
(1978, pl. 7, figs 7-9, pl. 8, fig. 6) figured Sphenolium sp.
nov., under investigation, with the anterior tooth above the
anterior adductor muscle scar, the posterior tooth above the
posterior adductor muscle scar, and with the ligament area
crossed by horizontal grooves as the typical Ordovician
cyrtodontid. In agreement with Pojeta (1971) we consider
?Sphenolium parallelum Ulrich, 1894 and ?Sphenolium
striatum Ulrich, 1894 to be closely related to anomalodes-
matans. The Bohemian specimens determined here as
?Sphenolium cf. parallelum Ulrich, 1894 are closely rela-
ted to ?Sphenolium parallelum by general shape of the
shell. ?Sphenolium striatum from the Upper Ordovician,
Goodhue County, Minnesota differs in development of ra-
dial striae on the inner surface of dorsal slopes and on the
umbonal ridge. More precise comparison and generic de-
termination is impossible due to lack of material.

?Sphenolium cf. parallelum Ulrich, 1894
Figure 8A-G

Material. — One incomplete left valve and one open articu-
lated shell.

Description. — Small lanceolate shell (L =10.4, H=5.1,
W/2 =2.4) is strongly inequilateral, longitudinally elon-

gated, inflated (H/W = 1.06). Umbo is prominent, in al-
most terminal anterior position, closely incurved, proso-
gyrate. Valve is subdivided by sinuous, prominent
rounded diagonal umbonal ridge between umbo and
postero-ventral extremity. Dorsal margin is straight,
more than half of the shell length. Posterior end of dorsal
margin is blunt. Dorsal and ventral margins are subparal-
lel. Posterior margin is obliquely rounded. Ventral mar-
gin is long, convex. Short anterior margin is evenly
rounded. In front of the umbo small lunule is developed.
Inner surface sculpture is formed of irregularly spaced
narrow growth bands and furrows. Other features not
preserved.

Discussion. — ?Sphenolium parallelum Ulrich, 1894
from the Upper Ordovician, Trenton Formation, Mineral
Point, Wisconsin (Bassler, 1915, p. 1170 listed this spe-
cies as being from the Platteville of Blackriver age and
from Richmond age rocks) is not congeneric with Sphe-
nolium and differs from the type species Sphenolium cu-
neiforme (Miller, 1881), Sphenolium richmondense Mil-
ler, 1889 from the Upper Ordovician of Indiana, and
from Sphenolium faberi Miller, 1889 from the Upper Or-
dovician of Ohio especially by the longitudinally elon-
gated shells with almost parallel dorsal and ventral mar-
gins.

Occurrence. — Uppermost Ordovician, late Hirnantian, up-
per Kosov Formation, siltstone nodules, Bohemia, Prague
Basin, Praha-Béchovice, temporary outcrop in the research
institution’s area, north of village (Marek 1963b).

Mode of life. — Burrowing, infaunal.

Community analysis

Two communities were already distinguished in the upper
Hirnantian of the Prague Basin by Havlicek (1982). The
community dominated by Modiolopsis aff. draboviensis
Barrande, 1881 (= Modiolopsis pragensis sp. nov.) inhabi-
ted the shallow-water plains with a substrate of light-
coloured, coarse grained quartzose sandstones. In the mo-
derately deepened eastern part of the Prague Basin in the
uppermost Hirnantian at the top of the Kosov Formation
Havlicek distinguished (1982) the Hirnantia sagittifera
Community. It is formed by a rich suite of articulate brachi-
opods described in detail by Marek & Havlicek (1967),
inarticulate brachiopods, gastropods, bivalves, orthocone
nautiloids, sedentary cystoids, crinoids, trilobites, ostra-
cods, chlorophytes, and graptolites, which were not revised
in 1982. For the classification and analysis of the Bivalvia
dominated communities we followed the methodology
used by Kiiz (1999).
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Modiolopsis Community Group

Barrande (1881) described Modiolopsis draboviensis as
the only common bivalve in the Upper Ordovician, Sand-
bian, Letna Formation sandstones, Déd Hill near Beroun,
the Prague Basin. Here it occurs in the community toget-
her with dominant Dalmanitina socialis (Barrande, 1852)
and Deanaspis goldfussi (Barrande, 1846). Barrande
(1881) also figured Modiolopsis draboviensis (= Modio-
lopsis pragensis sp. nov.) from the late Hirnantian san-
dstones, the upper Kosov Formation, localities Tachlo-
vice and Praha-Hodkovi¢ky where it is dominant and
forms the characteristic community. The species of the
genus Modiolopsis are dominant in many communities
since the Lower Ordovician (Babin 1966, Babin & Ham-
man 2001). Walker & Bambach (1974) described and
analyzed as example the low diversity Modiolopsis Com-
munity with dominant Modiolopsis sp. from the unstable,
high stress shallow environment of the lower Silurian
Ross Brook Formation, Arisaig, Nova Scotia, Canada.
From the less rigidly controlled facies of the lower Silu-
rian Ross Brook Formation, Arisaig, Nova Scotia they
described and analyzed the Pteronitella—Nuculites Com-
munity, where Modiolopsis sp. is also dominant but the
community is more diversified and contains less domi-
nant pterineid and grammysioid bivalves, nuculoids, gas-
tropods, cephalopods and trilobites. The Modiolopsis
Community Group is characteristic for the shallow, high
energy, and sandy inner shelf environment.

Modiolopsis pragensis Community

Name. — Used here for the first time.

Community group assignment. — Modiolopsis Community
Group.

Composition. — Almost absolutely dominant Modiolopsis
pragensis occurs together with rare gastropods Bucanella
bohemica (Perner, 1903), Bucanellidae gen. indet., bival-
ves Myoplusia sp., Metapalaeoneilo dromon sp. nov., ros-

troconch Ribeiria sp., trilobites Brongniartella sp., phyllo-
carid  Ceratiocaris  sp., brachiopods Aegiromena
sp., Plectothyrela sp., common Cornulites sp., and sponge
spicules. Modiolopsis pragensis is represented mostly by
the disarticulated adult stages but on some bedding planes
the juvenile stages are abundant.

Age. — Upper Kosov Formation, late Homerian, uppermost
Ordovician. In the shales immediately above the sandstone
with Modiolopsis pragensis occurs Normalograptus per-
sculptus (Elles & Wood, 1907).

Type locality. — Bohemia, Praha-Béchovice, shallow
syncline north of the village. The best material was
found in the pipeline outcrop along the western margin
of the research institution’s area. The point is marked as
the geologically significant locality No. 6 in Straka
(1987, p. 66).

Geographic distribution. — The Modiolopsis pragensis
Community is known only from the Prague Basin, Bohe-
mia. It is analogous and homologous (Boucot & Kiiz
1999) with the similar Modiolopsis draboviensis Commu-
nity from the sandstones and quartzites, Upper Ordovi-
cian, Sandbian, Letna Formation, Déd Hill near Beroun,
the Prague Basin. Here it occurs on the locally tectoni-
cally uplifted bottom of the basin. The Modiolopsis cuy-
ana Community described by Sanchez (1990) from the
Don Braulio Formation, Hirnantian, Argentina is also
analogous and homologous to the Modiolopsis pragensis
Community.

Environment interpretation. — The bivalves occur in the
light-coloured mostly coarse-grained sandstone splitting
readily into thin laminae. They are mostly disarticulated
but rarely found as shells with conjoined valves. Other fos-
sils are quite rare and frequently fragmentary. According to
Storch (1990) the coarse, storm generated sandstones re-
present the maximum regression in the upper part of the
Hirnantian. According to Brenchley & Storch (1989) their
sedimentation was result of an additional regressive event
when the shelf was channelled, and coarse material trans-

Figure 8. A-G - ?Sphenolium cf. parallelum Ulrich, 1894. « A-D — left valve, JK 15016; A — dorsal view, detail of lunule, x 8.0; B — lateral view, x 3.2;
C —dorso-lateral view, x 3.6; D —dorsal view, x 6.2. « E-G — open articulated shell, JK 14953; E — dorsal view, x 2.0; F —right lateral view, x 2.9; G — left
lateral view, x 3.7. « H-U — Modiolopsis pragensis sp. nov.; H —right valve, JK 15084, paratype, lateral view, x 2.3;  —left valve, JK 15087, paratype, lat-
eral view, x 1.8; J —left pathological valve, JK 15081, paratype, lateral view, x 1.8; K —right valve, JK 15088, paratype, lateral view, x 1.8; L —left valve,
JK 15052, paratype, lateral view, x 1.7; M — left valve, JK 15097, holotype, lateral view, x 2.1; N —right valve, JK 15104, paratype, lateral view, x 1.6;
O, P —shell with conjoined valves, JK 15099, paratype; O — dorsal view, x 1.7; P —left lateral view, x 1.7; R — left valve, JK 15082, paratype, dorso-lateral
view, detail of the dorsal margin, x 3.4; S —right valve, JK 15051, lateral view, x 1.8; T — pathological left valve, JK 15101, paratype, lateral view, x 1.5;
U —right valve, JK 15090, lateral view, x 2.4. * V — Modiolopsis draboviensis Barrande, 1881, left valve, NM L 27042, holotype, lateral view, x 2.9.
¢ A-G — decalcified siltstone nodules, Kosov Formation, Hirnantian, uppermost Ordovician, Praha-Béchovice (Marek, 1963b). « H-U — coarse sand-
stones, Kosov Formation, Hirnantian, uppermost Ordovician, shallow syncline north of Praha-Béchovice. ¢ V — sandstones, Letna Formation, Sandbian,

Upper Ordovician, Déd Hill near Beroun.
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ported from the shore. The Modiolopsis pragensis Com-
munity is of low diversity (four species of bivalves) and
has high population densities. It indicates restricted living
conditions. Shells of the dominant semi-infaunal or infau-
nal Modiolopsis pragensis are mostly disarticulated, quite
well preserved, almost none fragmented. Rarely also con-
joined valves occur. Quite common adult pathological she-
lIs of Modiolopsis pragensis exhibit repairs of the shell
border or fractures when mantle tissue was not perma-
nently injured (Fig. 8J, T), and indicate high-energy envi-
ronment during episodic events (storms efc.). On the bed-
ding planes are concentrated mostly adult valves and on
some bedding planes juveniles, most probably sorted by
storm events. Other bivalves, gastropods, rostroconchs,
brachiopods and trilobites occur rarely, disarticulated and
fragmented. The Modiolopsis pragensis Community may
be compared with the lower and middle Llandovery
Orbiculoid-Linguloid and Pelecypod communities Benthic
Assemblage 1-2 life zone of Boucot (1975), Havlicek &
Vanek (1990).

Hirnantia Community Group

Temple (1965) described for the first time and analysed
the Upper Ordovician Hirnantia fauna from the Holy
Cross Mountains of Poland, Bardo syncline, Stawy Sec-
tion (10 species of brachiopods), and from the Aber Hir-
nant, South-east of Bala, North Wales, Hirnant Quarry
locality (11 species of brachiopods). Marek & Havlicek
(1967) described a diverse Hirnantia fauna (25 species
of brachiopods) from the Prague Basin, Praha-
Béchovice locality. Since that times the Hirnantia fauna
has been described from many other parts of the World,
e.g., Ireland, Sweden, central East Baltic, Carnic Alps,
Morocco, Libya, North America, Kazakhstan, Norway,
Yangtze and Western Yunnan-Tibet Regions, China
(Havlicek 1989). Endemism is significant in the Hirnan-
tian faunas (Lespérance 1974). According to Rong &
Harper (1988), and Sheehan (2001) the Hirnantia fauna
extended from the circumpolar sphere into the temperate
to tropical zones from the cold water environment of the
Tindouf Basin (Morocco) to the South Sweden,
Oslo-Asker District in Norway, and Ireland in proximity
to the carbonate platforms (Havlicek 1989). The absence
of the Hirnantian fauna over cratonic North America is
explained as the result of the well-known disconformity
at the base of the Silurian in the Mid-Continent (Lespé-
rance 1974).

Lespérance & Sheehan (1976) proposed the Hirnantia
Community be used exclusively instead the Hirnantia
fauna. We describe for the analogous and homologous
communities the Hirnantia Community Group to substi-
tute the term “Hirnantia fauna”.

430

Hirnantia sagittifera — Sluha kosoviensis
Community

Name. — The Hirnantia sagittifera Community was intro-
duced by Havlicek (1982). The community is also charac-
terized by the common nuculoid Sluha kosoviensis, by the
diversified community of other nuculoids and by the domi-
nant ambonychiid Mytilarca mareki. We propose to
change the community name to the Hirnantia sagittifera —
Sluha kosoviensis Community to characterize better the
brachiopod — bivalve dominance.

Community group assignment. — Hirnantia Community
Group.

Composition. — Havli¢ek (1976) lists from the Bohemian
localities in the eastern Prague Basin more than 25 species
of benthic brachiopods (draboviids, aegiromenids, hetero-
rthids and orthostrophiinids and inarticulates), described
by Marek & Havli¢ek (1967), and by Havlicek (1977,
1994). The articulate brachiopods are commonly preserved
as shells with conjoined valves (Cryptothyrella sp., Plec-
tothyrella platystrophoides Temple, 1965, Drabovia
agnata Havli¢ek, 1967, a.o.). Inarticulate brachiopods are
represented by the infaunal lingulid Rafanoglossa siliqua
Havlicek, 1994, the epibenthic attached discinid Schizotre-
tinia euxina Havli¢ek, 1994 and the trematid Tethyrete
frigerum Havlicek, 1994, free-lying craniid Philhedra sp.,
and attached craniopsid Sanxiaella sp. (Mergl 1986). Rafa-
noglossa siliqua and Tethyrete frigerum occur mostly as the
shells with conjoined valves. The gastropods Sinuitopsis
hornyi Marek, 1963a, Grandostoma taconicum Marek,
1963a, Bucanella bohemica (Perner, 1903), Bucanellidae
gen. indet., and Temnodiscus evolvens (Perner, 1903) were
described by Marek (1963a). Important are bivalves Myti-
larca mareki sp. nov., Modiolopsis cf. pragensis sp. nov.,
?Sphenolium cf. parallelum Ulrich, 1894, Sluha kosoviensis
(Barrande, 1881), Nuculites aff. planulatus Conrad, 1841,
Praeleda compar (Barrande, 1881), Praenucula abrupta sp.
nov., Myoplusia sp., Praenucula dispar (Barrande, 1881),
Myoplusia obtusa (Barrande,1881), and Myoplusia contras-
tans (Barrande, 1881), trilobites Mucronaspis mucronata
(Brongniart, 1822), Brongniartella platynota (Dalman,
1828), Eoleonaspis vondraceki (Snajdr, 1987) and graptolite
Normalograptus persculptus (Elles & Wood, 1907). The
conulariids, hexactinellids, trepostomate bryozoans, anne-
lids, hyolitids, orthocone nautiloids, rare ostracods, phyllo-
carids, blastoids, cystoids, crinoids (preserved as individual
columnals), dendroids and chlorophytes (receptaculitids)
have not yet been systematically revised.

Age. — The Hirnantia sagittifera—Sluha kosoviensis Com-
munity occurs a few metres below the base of the Silurian
in the Uppermost Kosov Formation, late Homerian, upper
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Figure 9. Bedding plane with Modiolopsis pragensis sp. nov., paratypes, coarse sandstones, Kosov Formation, Hirnantian, uppermost Ordovician, shal-
low syncline north of Praha-Béchovice, x 1.05.

most Ordovician, together with Normalograptus perscul-
ptus (Elles & Wood, 1907).

Type locality. — Bohemia, Praha-Béchovice, shallow syn-
cline north of the village, temporary outcrops in the rese-
arch institution’s area (Marek 1963b).

Geographic distribution. — The Hirnantia sagittifera—Slu-
ha kosoviensis Community is known only from the Prague
Basin, Bohemia. It is analogous and homologous with the
similar communities of the Hirnantia Community Group.
It differs namely by its high diversity. In Bohemia it repla-
ced the shallow water Modiolopsis pragensis Community
dominated by infaunal elements after a moderate transgres-
sive deepening of the sea (Havlicek 1982). Havlicek
(1989) pointed out that the Hirnantia fauna of Bohemia
and China, in spite of enormous distance, is closely similar
and contains not only genera but also many species com-

mon to both the regions. Abundant nuculoids, together
with Pterinea? sp. were mentioned, and Praenucula sp.
and Palaeoneilo sp. were figured from the Hirnantian of
the Anti-Atlas, Morocco by Babin & Destombes (1990).
Indeterminable Hirnantian bivalves were mentioned in the
lower Hirnantian as the part of the Hirnantia Association,
in the higher Trematis-bivalve assemblages, and in the Ho-
lorhynchus Association of the Oslo-Asker area, Norway
(Brenchley & Cocks 1982).

Environment interpretation. — The Hirnantia sagittifera—
Sluha kosoviensis Community occurs in the flat lenses and
nodules of light-grey decalcified slightly clayey compact
siltstone, which forms the level in the ash-grey clayey mi-
caceous shale. The bivalve community described herein
(Table 1) is quite diversified (11 species of bivalves). The
bivalves are mostly well preserved, not fragmented, mostly
disarticulated (71.4%) but also quite commonly preserved
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Table 1. Numerical and ranked abundance of bivalves in the Hirnantia sagittifer-Sluha kosoviensis Community, Uppermost Kosov Formation, late
Hirnantian, uppermost Ordovician, Praha-Béchovice, shallow syncline north of the village, outcrops in the research institutions area, Bohemia (Marek
1963b). RV and LV =right and left valves (disarticulated); A = shells with conjoined valves; RA = percentage relative abundance; AA = percentage rela-

tive abundance of shells with conjoined valves; R = rank abundance.

Species Life habits RV LV A RA AA R
Mytilarca mareki semi-infaunal 41 19 11 64.1 26.8 1
Sluha kosoviensis infaunal 8 5 1 11.7 13.3 2
Nuculites aff. planulatus infaunal 2 2 2 6.3 50.0 3
Praeleda compar infaunal - 1 3 5.5 85.7 4
Praenucula abrupta infaunal 3 2 - 3.9 - 5
Sphenolium ct. parallelum infaunal - 1 1 2.3 66.7 6
Mpyoplusia sp. infaunal 1 1 - 1.6 - 7
Praenucula dispar infaunal 1 1 - 1.6 - 8
Myoplusia obtusa infaunal - - 1 1.6 100.0 9
Myoplusia contrastans infaunal - 1 - 0.8 - 10
Modiolopsis cf. pragensis infaunal 1 - - 0.8 - 11
Totals 57 33 19 100.2% 28.8%

as shells with conjoined and articulated open valves
(28.8%). In the soft-bottom environment the abundant in-
faunal deposit-feeding nuculoid bivalves (33%) occur; di-
versified group is represented by 67.5% disarticulated
shells and by 32.5% shells with conjoined valves. The do-
minant ambonychiid Mytilarca mareki (64.1%) was most
probably semi-infaunal, byssate (percentage relative abun-
dance of conjoined shells with conjoined valves is relati-
vely high — 26.8%).

The Recent nuculoids (Nuculacea and Nuculanacea)
inhabit all types of soft substrates from the fine muddy
sand or silt, muddy sands to clay, sandy gravel to clayey
gravel rich in organic material and well ventilated (e.g.,
Yonge 1939, Davitasvili & Merklin 1966). We suppose
that the Hirnantia sagittifera—Sluha kosoviensis Commu-
nity occupied the well-ventilated environment of the soft
bottom silts with high organic content. The community
was most probably autochthonous and with minimal
transport. The idea is supported by the common preserva-
tion of the articulate brachiopods, semi-infaunal
Mytilarca mareki and infaunal bivalves as shells with
conjoined valves.

Hirnantia sagittifera—Sluha kosoviensis Community
may be compared with the lower and middle Llandovery
level bottom, non-reef Linoporella and Dicoelosia-
Skenidioides communities, Benthic Assemblage 3—4 life
zone of Boucot (1975, cf. Havli¢ek & Vanék 1990). Ordo-
vician silts in the Prague Basin were favoured by
nuculoids. The most diversified community (27 nuculoid
species) is known from the siltstones of the Zahotany For-
mation (late Sandbian). In general the nuculoids occur
quite commonly in the Prague Basin Ordovician also in
the well-ventilated claystone and sandy facies bottoms
(Ktiz 1997).
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Conclusions

1. The Bivalvia dominated low diversity Modioliopsis pra-
gensis Community occurs in the uppermost few metres of
the high Hirnantian in the eastern part of the Prague Basin,
Bohemia. It originated just at the end of the glaciation pe-
riod when the sea level was still low due to locally tectoni-
cally uplifted bottom. The regressive Kosov Formation
(Hirnantian) sequence culminated here by a shallow water,
storm generated petromictic conglomerates and heavy-
bedded shallow water sandstones.

2. The Hirnantia sagittifera—Sluha kosoviensis Commu-
nity from the uppermost Hirnantian occurs in eastern part
of the Prague Basin, Bohemia where it occupied a well-
ventilated quiet environment of the soft carbonate siltstone
bottom during the uppermost Hirnantian transgression fol-
lowing the end of glaciation. It represents the most diversi-
fied known community of the Hirnantia Community
Group in the World yet known.

3. In the uppermost Ordovician (Hirnantian) a total disappe-
arance of barriers made possible faunal migrations between
Perunica, Baltica and Avalonia (Havlicek et al. 1994) after
global sea level rise at the end of the glaciation before the
oceanic circulation stagnated at the base of the Silurian. The
bivalves Mytilarca mareki and Metapalaeoneilo dromon sp.
nov., support the possibility of migrations from the equato-
rial region of Baltica carbonate platforms to Perunica and
the bivalves Nuculites aff. planulatus and ?Sphenolium cf.
parallelum migrated probably from the equatorial regions of
Avalonia and Laurentia. The Hirnantia sagittifera—Sluha
kosoviensis Community fauna extended eastwards from Pe-
runica to Central China (Rong & Harper 1988, Sheehan



2001). The same authors assign this fauna to the temperate-
to-subtropical zone of the Kosov Province (between 30° to
45° S). Perunica (Bohemia) placed on the continental recon-
structions for the late Ordovician in circumpolar region at hig-
her latitudes than 60°S (Torsvik 1998, Cope 2002) was accor-
ding to our opinion probably at a lower latitude position.

4. Previous conclusions support the data of Havlicek et al.
(1994), who situated the microcontinent Perunica close to
Baltica in the lowermost Ordovician, drifted during the Or-
dovician and Silurian from high latitudes (Lower Ordovi-
cian — around 28° S) in the southern hemisphere towards
the palacoequator (Lower Devonian — between 5-9° S).

5. In the Hirnantian two pulses of the extinction occurred.
During the beginning of the glaciation the sea level decli-
ned and the climatic gradient intensified. A second, short
pulse of extinction came when the glaciation ended, sea le-
vel rose, and the climatic gradient lessened. Endemic fau-
nas in epicontinental seas were especially hard hit in con-
trast to the biota in open marine settings (Droser &
Sheehan 1995, Sheehan 2001). Before end of the Hirnan-
tian the evolution of the Hirnantia Community Group re-
presents the evidence of the environment recovery during
transgression following the glaciation. Further rapid rise of
the sea level, together with the sedimentation of the euxinic
facies of dark graptolitic shale at the base of the Silurian,
represented drastic reduction in sedimentation rate with a
lack of the sea bottom ventilation in open marine systems
on a global scale, and caused extinction of the Hirnantia
Community Group fauna.
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