A jawed polychaete fauna from the late Ludlow
Kozlowskii event interval in the Prague Basin (Czech
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This paper deals with a diverse fauna of polychaetes possessing jaws (= scolecodonts) from the late Silurian Kopanina
Formation of the Prague Basin (Czech Republic). The most common genera are Kettnerites, Oenonites and Pistoprion;
the entire collection contains at least 16 genera. This is in stark contrast to the four genera recorded from this region by
previous authors. The fauna described shows great similarities with coeval ones reported from the Baltic area (Gotland
and Estonia), Siberia, Arctic Canada and the British Isles. These new data thus extend the palaecobiogeographical and
palaeolatitudinal distribution of several taxa, particularly at the genus but also the species level. The sampled interval
embraces the Kozlowskii event and its effects on the polychaetes are briefly discussed. Although the collections are rela-
tively small, particularly from post-event strata, a faunal reorganisation is apparent. The studied collection enabled the
stratigraphical ranges of some taxa, including tretoprionids and possibly polychaeturids, to be extended into the late
Ludlow. One new species, “Mochtyella” pragensis, is described. * Key words: scolecodonts, palacobiogeography,
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Polychaete worms represent one of the most common com-
ponents of benthic invertebrate faunas in the recent oceans
and they have a world-wide distribution (e.g. Hutchings &
Fauchald 2000). Except for their jaws (= scolecodonts),
chaetae and their associated tubes and burrows, polychae-
tes do not fossilize well as they are composed of soft tissue
that generally decomposes rapidly. The fossil record of po-
lychaetes dates back to the middle Cambrian (Conway
Morris 1979, 1985), but the oldest undoubted scolecodonts
are recorded from the latest Cambrian strata (Williams et
al. 1999). Similarly as in modern-day oceans most Palaeo-
zoic jaw-bearing polychaetes belong to the order Eunicida,
representatives of which today live as infaunal burrowers,
epifaunal crawlers, tube builders or inhabit reefs and
reef-like structures (e.g. Paxton 2000). Just as their mode
of life is variable, eunicidan feeding strategies are also di-
verse: carnivorous, herbivorous, omnivorous scavengers;
some taxa use their jaws to excavate into coral frameworks
and are thus efficient bioeroders (Paxton 2000). Similar
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modes of life and feeding strategies are expected also in
deep time and their inferred behaviour may aid in recon-
structing and understanding palaeoenvironments.

The complex eunicidan jaw apparatuses consist of a
pair of ventral mandibles and a multi-element dorsal maxil-
lary apparatus (e.g. Kielan-Jaworowska 1966, Szaniawski
1996). The maxillae are by convention numbered from
posterior to anterior with an “M” and successive Roman
numerals: MI-MVI. The paired maxillae are referred to
left and right when viewed from the dorsal side. Their com-
position of resistant organic matter (scleroproteins) and
hardening by various metals or other minerals (Michel &
DeVillez 1978) add to their fossilization potential.

Only a few reports have been published on Silurian
scolecodonts from the Prague Basin (Zebera 1935, Boucek
1941, Snajdr 1951, Tonarova 2008). One aim of the present
paper is to compare results from historical collections, based
on specimens preserved on bedding plane surfaces, with
new samples from which scolecodonts were recovered
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through acid digestion. As in the previous studies, the
Ludfordian Kopanina Formation of the LiS¢i and Kosov
quarries, Prague Basin, Czech Republic, was sampled. The
stratigraphical interval spans the Neocucullograptus
kozlowskii and Pseudomonoclimacis latilobus—Slovino-
graptus balticus graptolite biozones, thus also embracing
the Kozlowskii event. Being the first account of a diverse
scolecodont assemblage from Perunica, this work provides
important information on the distribution, taxonomic com-
position and biogeography of Silurian polychaetes.

Geological background

The Prague Basin was defined by Havli¢ek (1981, 1982)
for the Ordovician to Middle Devonian deposits situated
between Prague and Pilsen. The study of these commonly
richly fossiliferous rocks commenced more than 150 years
ago (for summary see Chlupac et al. 1998), which makes it
one of the best studied early Palaeozoic basins. The entire
Silurian succession is non-metamorphosed, with rich and
diverse benthic and pelagic fossil faunas. It is confined, to-
gether with Devonian deposits, to the central part of the
present synclinorium of the Prague Basin (Fig. 1). The gra-
dual synsedimentary deformation accompanied by the
strong submarine volcanism that culminated during the late
Wenlock and early Ludlow, formed the character of the ba-
sin (Ktiz 1991). The volcaniclastic accumulations gave
rise to submarine elevations and also to an emergent island
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Figure 1. Simplified map of the Silurian rocks of the
Prague Basin with localities of interest indicated (re-
drawn after Havli¢ek & Storch 1990).
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surrounded by shallow-water bioclastic limestone (Horny
1955, 1962; Kiiz 1991). In general, the Silurian deposits
originated in a relatively shallow, warm-water environ-
ment within the subtropical climatic zone (Kiiz 1991,
Storch et al. 2006).

The present study is focused on a succession of the
Kopanina Formation (late Ludlow) that is composed of
cephalopod and brachiopod-rich limestones, dark platy
micritic and biomicritic limestone, calcareous shale, tuf-
faceous limestones, and calcareous tuffs (Horny 1955;
Kukal 1955a, b; Kiiz 1991, 1992; Ferretti & Kiiz 1995;
Cép 2002; Cap et al. 2003). This succession has recently
been investigated for graptolite biostratigraphy (Storch
1995) and the Kozlowskii event (Manda & Kiiz 2006,
Lehnert et al. 2007, Manda et al. 2012).

The Kosov and LiS¢i quarries were chosen for this
study on the basis of previous reports on scolecodonts by
Zebera (1935) and Snajdr (1951). The latter author de-
scribed the Lis¢i Quarry as the richest locality for
scolecodonts in the Prague Basin, even though he dealt
only with shales from the upper part of the Kopanina For-
mation. The localities and regional history of scolecodont
research are briefly described below.

The Kosov Quarry

The Kosov Quarry is situated in the western segment of the
Prague Basin (sensu Kiiz 1991) approximately 1.5 km
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southwest of the city of Beroun (see Fig. 1), on the north-
western slope of the Kosov Hill (= “Dlouha hora”). The se-
quence of Silurian rocks exposed in this quarry starts with
the Motol Formation (Wenlock Series, middle Sheinwood-
ian) and reaches the middle part of the Pfidoli Formation
(Pridoli Series) (Horny 1955, Kfiz 1992).

The studied section (49° 56" 22.0” N, 14° 03" 16.2" E,
Fig. 2A) is situated on the second level of the southern part
of the Kosov Quarry area. Detailed information on this ex-
posure is provided by Kiiz (1992), Storch (1995) and
Lehnert ef al. (2007, p. 233, figs 4-6), who documented
fossil groups such as graptolites and conodonts, facies ar-
chitecture and the stable isotope (8'30, 8"°C) record. The
studied scolecodont samples derive from beds 2 to 19 sensu
Lehnert er al. (2007). The upper part of the Kopanina For-
mation (Ludfordian Stage) exposed in this section corre-
sponds to the N. kozlowskii and P. latilobus—S. balticus
graptolite biozones. By comparison, Snajdr’s (1951)
scolecodont samples were collected from several shale
beds within the P. latilobus—S. balticus and Pristiograptus
fragmentalis biozones.

Unfortunately, conodonts are represented mainly by
long-ranging coniform taxa, with the exception of bed 10,
in which the index species Polygnathoides siluricus is
present (Lehnert er al. 2007; L. Slavik, Prague, personal
communication 2010). The lower part of the section repre-
sents relatively deeper-water settings of the transition from
the lower slope of the Kosov volcanic complex to the basin.
It is composed of deep-water shales, tuffitic shales and
black spiculitic mud- to wackestone. Upwards through the
section the shale content decreases and the environment
becomes relatively shallower with strata represented by
bioclastic wackestone and packestone (Lehnert et al.
2007). The trends in changes of the environment are sup-
ported also by previous macrofaunal studies (e.g. Kiiz
1992).

The Lis¢i Quarry

The Lis¢i Quarry (Fig. 1) is situated in the central segment
of the Silurian sedimentary area of the Barrandian (sensu
Kfiz 1991) and it is a component of the “Amerika anti-
cline” (Svoboda & Prantl 1954). The quarry is situated ap-
proximately 2 km northwest of Karl$tejn Castle and about
2 km west of the Mofina village. The quarry and its sur-
roundings have been studied since the first half of 20" cen-
tury (for details see Horny 1955; Ktiz 1986, 2008, and refe-
rences therein). This locality is one of the richest in terms
of Silurian fossils from the Prague Basin with more than
200 species hitherto reported (Ktiz 2008). The Kopanina
Formation exposed in the quarry comprises several lithoty-
pes varying in the amount of tuffite material, colour and
proportion of bioclasts (Kukal 1955b, Mikulés ez al. 2003).

The studied section (49° 57" 18N, 14° 10" 23”E) is lo-
cated in the north-western part of the quarry. The scole-
codont samples derive from eight levels representing the
upper part of the P. siluricus conodont Zone (L. Slavik,
Prague, personal communication 2010), corresponding to
the Acanthalomina minuta Community (Horny 1955). The
rocks are predominantly bioclastic light to dark grey
wackestone and packestone with intercalations of grey
tuffitic shale (see simplified profile in Fig. 2B).

Material and methods

Twenty-six samples were processed in the palynological
laboratory of the Faculty of Science, Charles University in
Prague. All samples yielded scolecodonts, sometimes ac-
companied also by chitinozoans, sponge spicules, brachio-
pods, graptolites and unidentifiable organic fragments. The
weight of the initial bulk samples varied from 200 to
1000 g. Generally only up to 200 g was dissolved using a
methodology similar to that described in detail by Kielan-
Jaworowska (1966), but with an acetic acid concentration
of 5%. Sample processing took approximately one month,
including changing of acid and sieving the samples every
week. Particularly resistant samples were subsequently tre-
ated with 20% hydrochloric and 30% hydrofluoric acid.
After digestion the residue was gently rinsed through a
50 um sieve. Finally, the wet samples were hand-picked
from Petri dishes under a stereomicroscope, using a micro-
pipette or an eyelash. Some specimens still had to be cleaned
in hydrogen peroxide or hydrofluoric acid depending
on the character of adherent particles. The specimens are
stored in small plastic containers filled with glycerine and a
drop of formaldehyde to prevent mould growth.

The specimens were photographed using a Scanning
Electron Microscope (SEM): a JEOL JSM-6380 at the In-
stitute of Geology and Palacontology (Charles University
in Prague), Hitachi S-3400N at the Department of Earth
and Ecosystem Sciences (Lund University) and Zeiss EVO
MALI1S5 at the Institute of Geology (Tallinn University of
Technology). Additional photographs were taken with a
digital camera attached to a Nikon AZ100 light microscope
in Tallinn. All samples are stored in the collections of the
Czech Geological Survey under numbers PT1 to PT27.
Scolecodont descriptive terminology follows that of
Kielan-Jaworowska (1966).

Scolecodonts from the Prague Basin
Previous records

The first, but also the most disputable, remark on the occur-
rence of scolecodonts in the Prague Basin is that by Perner
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(1894). He found a “conodont”, Prioniodus barrandei Per-
ner, 1894, in the Silurian rocks of the “Lapworth Colony”,
subsequently correlated with the Telychian Streptograptus
crispus graptolite Biozone by Storch (1994). Perner suppo-
sed that his specimen was of polychaete affinity and noted
its resemblance to the extant genus Staurocephalus Grube,
1855. He used the designation “conodont” merely because
the term scolecodont was not coined until considerably la-
ter, by Croneis & Scott (1933). Zebera (1935) who pro-
bably had this material at his disposal, later interpreted the
specimen as a conodont and compared it to his species Pri-
oniodus perneri Zebera, 1935. Although this interpretation
most probably was correct the type material of P. barran-
dei cannot be located at present, thus further re-evaluation
is not possible.

The first detailed study of scolecodonts was by Zebera
(1935), who sampled three Silurian localities exposing
strata of the P. latilobus—S. balticus and N. ultimus grapto-
lite biozones. Zebera recovered more than 150 specimens
and established nine new species: Arabellites perneri,
A. angustidens, A. innaequidens, A. kettneri, Ebetallites
ancoraeformis, Kettnerites kosoviensis, K. depressus, Per-
nerites giganteus and Pronereites naviculiformis. The
most common species in the collection is the one he as-
signed to A. perneri, followed by Pernerites amplus
(the latter was, however, not mentioned in his published
paper). The labels in the collection seem to have been pre-
pared for further work that was never completed. Some of
the specimens from the Amerika quarries (Li$¢i Quarry,
Moftina area) are closely similar to A. perneri but were
designated K. kosoviensis, indicating that Zebera in-
tended such a reassignment. The collection of Zebera
(1935) is housed in the Institute of Geology and Palacon-
tology, Charles University in Prague under the numbers
IGP coll. Zebera 1-154 (not all specimens are present)
and at the National Museum in Prague under the number
28368.

Snajdr (1951) reassigned most of Zebera’s taxa to
Kettnerites kosoviensis Zebera, 1935. The main reason for
this was that Snajdr considered their differences to reflect
intraspecific variability. Using the approach of Bergman
(1989), the Snajdr collection would consist of two or three
species of Kettnerites but the preservation of the specimens
does not allow more detailed assessment. The two remain-
ing species of Zebera, Ebetallites ancoraeformis and Per-
nerites giganteus, together with Ildraites? budrianensis
Snajdr, 1951, are of non-paulinitid affinity and need taxo-
nomic revision. Snajdr obviously was aware that additional
species occurred in the samples but left them in open no-
menclature or undescribed until it would be possible to
match them to apparatus-based species. He worked mainly
with specimens that were preserved in associated clusters
on the bedding plane surfaces, in order to determine what
different types of elements were included in one species.
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Snajdr (1951) also emended the diagnosis of Kettnerites
Zebera, 1935. Unfortunately his study did not include ex-
amination of Zebera’s original collection but instead he
supported the results on his own extensive collections,
which consist of several thousand bedding plane speci-
mens from the same stratigraphical interval. Less than one
hundred of these specimens belong to genera other than
Kettnerites, but their proper determination is complicated
due to their poor preservation.

The collection of Snajdr (1951) is presently housed at
the National Museum in Prague under collection numbers
32921, 32984 and 32983. For additional information on the
historical collections, see Tonarova (2008).

Zebera (1935) and Snajdr (1951) did not dissolve rocks
from the Prague Basin for the recovery of isolated jaws,
which generally are essential for accurate taxonomic de-
termination. Despite the remarkable amount of material
gathered, the bedding plane specimens are commonly
compacted and/or cracked which obviously hampers iden-
tification. An attempt by the present authors at dissolving
slabs with visible scolecodonts yielded residues with only
poorly preserved, usually fragmentary, specimens of little
taxonomic value. Therefore, different lithologies and
stratigraphical intervals were chosen for this study.

The lower diversity recorded from shale levels in the
Prague Basin compared to most of the limestone digested
in this study (see below) most likely result from differences
in environmental, depositional and/or taphonomical fac-
tors, however, the precise interrelationship of which re-
mains to be addressed more closely in the future.

The polychaete fauna
of the Kopanina Formation

The new collection comes mainly from the N. kozlowskii
and P. latilobus-S. balticus graptolite biozones. Unlike the
previous shale samples of Zebera and Snajdr, we have fo-
cused on limestones in order to recover more three-
dimensionally preserved specimens. Altogether the stu-
died collection contains several thousand scolecodonts,
including approximately 1100 first and second maxillae.
In addition, eight fused jaws and/or semi-articulated tiny
maxillary apparatuses (some possibly juveniles) were
recovered. Twenty-five different species were identi-
fied, not including several unknown jaws that at the pre-
sent time cannot be reconstructed into apparatuses due to
their insufficient number and/or poor preservation. This
particularly concerns forms with placognath type appa-
ratuses. The apparatus reconstructions of placognaths
are often complicated since different taxa may have cer-
tain elements in the apparatus that are virtually indistin-
guishable. Thus, the actual number of species is estima-
ted to exceed 25.



Petra Tonarova et al. * A jawed polychaete fauna across the late Ludlow Kozlowskii event interval (Prague Basin)

3
A 8 @
w © < @
5 9 S 2
R 28 > So ere Sample number
Kosov Quarry « 288 § B8 = « Bed number
. 3 T S5Bs 5 SO Fe & Chitinozoa
section S £ x5% o9 «S8s 9% « Conodonts
S £ Ugo B, 789 SE ¥ Brachiopods
0. .. & . BTO o= = Qtg i
hoon Q_%EQ_Q_<E wa® OS 3 i (C“Dm * SplCUles
c G208 3 R eeo L P S SE NChE Y 7 Graptolites _
5 S 385 Col8a, Q%E%'Eggxg SSe e Occurrence of species
® gEEES 0220L92oGO0F ISERS o Specimens with less certain determination
< QOO WQ_:L-CQ@&Q(DQE O5SoS.
Ie] OSSO TEECeR/OS S8R5
N SES320 83 SO0 RESEEISES
Kel T DD OS5 So2TLVFg TSI AT R T D
@ LR 8 3SSSSOTA T XRSRRRIS
v B
3
L
=
5}
<
(%) PT18- [ ] [ ]
- g
@ e}
3 g )
-8 PT17- 2 '91 %
5 Lisei Q 5% 3
S uarry T 88 B
= " Qe & & I~
. N~
Q section 2 £ Tao g £
< [o)12ke)) O. M+
PT16-B16 o g X TSR  as g 09
s £ 050 B 9 Se
PT15-B15 [ ] RAongolg B« o= X
Caganadas el & §
PT14-B14 x‘”g = = UJ%NQ-,E‘). N<C®O
PT13-B13 [ XX c v d gIo cO=Q —
- PT12 o ==V ni> XSS¢c
-B12/13 %0 * E=] 20 8 TO0G LT 88 8.9
© ST 55022855
[ Q)G)Qw:Ewthk oK
R S5958858008 582
Sw S
. ETi812 ® 0009 (o =] 22 5 °§§ Qo83 BIT m
3 I i C3ISSSSCnaa SRR
g PT10-B11 [ ] o000
2 PT26 o BATHT ®0
E F1e=810 o 900000 [}
< PT25 o T 4497 P
2 PT8 - B9 9000 [ ] PT24 PYCAR [ ®
2
PT7-88 ® [ X ] [ ] ® ® a PT23 bY44
S ez e S 44T [}
PT6 - B7 9000 S
PT5 -85 ) eoo0 | (o0 oL ruie &L
pT20 ® 849 °
PT19 o
PT4 [ ] [ ] [ ]
PT3 [ ] 00 L ]
£
=
PT2- ® *
PTI- (X} T PY) Tu PX)

Figure 2. Distribution of scolecodonts in the Kosov and Li$¢i quarries. ¢ A — the Kosov Quarry section; the lithological column, including bed numbers
(B2, etc.), follows Lehnert et al. (2007). Arrow pointing to the Kozlowskii event and beginning of the 5'3C excursion. * B — the Lis¢i Quarry section.

The yield reaches approximately 800 posterior maxil-
lae per kg of rock in the richest sample (PT7), and ranges
from 10 to 400 per kg in other productive samples. These
are similar or slightly lower numbers than generally re-
ported from the Silurian of Baltica (e.g., Eriksson et al.
2004, Hints et al. 2006).

The fauna is dominated by polychaetaspids and pauli-
nitids, followed by mochtyellids and xanioprionids. Ram-
phoprionids are less common, and only rare specimens

of tetraprionids, kalloprionids, symmetroprionids and
tretoprionids have been found. The polychaete fauna of
both quarries is, with few exceptions, closely similar. In
the Kosov Quarry the diversity is slightly higher and in-
cludes representatives of Kalloprion Kielan-Jaworowska,
1962, Leptoprion Kielan-Jaworowska, 1966, Rakvere-
prion Mierzejewski, 1978 and Symmetroprion Kielan-

Jaworowska, 1966 that were not recorded in the LiSc¢i
Quarry. This could, however, be attributed also to the
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greater stratigraphical extent of sampled strata (and more
samples) in the former section. The uppermost part of the
Kosov Quarry section is composed of gravity flow sedi-
ments that yielded only fragmentary scolecodonts, of
which only Kettnerites Zebera, 1935 and Oenonites
Hinde, 1879 could be identified. The preservation in gen-
eral is better in LiS¢i Quarry due to lithologies and/or
post-depositional conditions that apparently did not cause
flattening and deformation of the specimens. Similarly,
conodonts including both platform and coniform forms
are better preserved and more abundant in Li$¢i Quarry.
The distribution of taxa is shown in Fig. 2 and selected
characteristic forms are illustrated in Figs 3—6. Individual
taxa are discussed further below.

The Kozlowskii/Lau event and its influence
on the polychaete faunas

The Ludfordian (late Silurian) environmental and biologi-
cal crisis known as Lau and/or Kozlowskii event (for Lau
and Kozlowskii event correlation problems, see Manda et
al. 2012 and references therein) has received increasing at-
tention since the introduction of the Lau event by Jeppsson
(1993) and Kozlowskii event by Urbanek (1993). This is
not surprising considering that the event is associated with
the largest positive carbon isotope excursion of the Phane-
rozoic (Lehnert ef al. 2003, Munnecke et al. 2003), drama-
tic faunal turnovers (see summary in Jeppsson & Aldridge
2000, Calner 2008) and a collapse of the marine ecosystem
(Calner 2005). Profound biotic changes have been recor-
ded, e.g., among conodonts (Jeppsson & Aldridge 2000),
acritarchs (Stricanne et al. 2006), graptolites (Urbanek
1993, Storch 1995, Melchin ef al. 1998, Manda et al.
2012), cephalopods (Manda 2008) and fish (Eriksson et al.
2009). Barrick et al. (2010, p. 32), on the other hand, recor-
ded “normal ecological adjustments to environmental
changes” rather than major extinctions and ecosystem col-
lapse, although, as noted by those authors, based on limited
faunal data. Similarly Slavik et al. (2010) recorded mode-
rate changes in the conodont fauna of the Prague Basin, in-
comparable to those changes recorded in Gotland, Sweden,
or Australia. According to Manda & K{iz (2006) also pela-
gic orthocerids and the nektonic Ceratiocaris passed unaf-
fected through the critical interval.

Jeppsson & Aldridge (2000, p. 1144), referring to Berg-
man (1989), were the first ones to interpret changes in
polychaete faunas as a response to Lau event. Bergman
(1989) recorded gradual faunal changes in the Hemse-Eke
interval on Gotland. Later, Eriksson et al. (2004) con-
cluded that approximately one-third of the polychaete taxa
on Gotland went extinct during the event and also reported
some lineages with Lazarus gaps. Eriksson & Frisk (2011)
noted that the environmental changes linked to the Lau
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event did not seem to have affected polychaetes as pro-
foundly as planktic and nektic organisms such as grap-
tolites, fish and conodonts.

In this study only the Kosov Quarry section records the
event interval (Fig. 2, Manda et al. 2012). With the be-
ginning of the carbon isotope excursion (based on §'"°C
data of Lehnert er al. 2007) the number of polychaete gen-
era decreases from 15 to 4, and only Kettnerites spp.,
Oenonites spp. and Vistulella kozlowskii Kielan-Jaworow-
ska, 1961 were recorded in the beds above the LAD of
N. kozlowskii in bed No. 15. In overlying strata only Ket-
tnerites spp. and Oenonites spp. occur (Fig. 2A), which in-
dicates a dramatic decrease in polychaete diversity across
the event. However, it should be kept in mind that the stud-
ied succession is stratigraphically restricted and only a lim-
ited number of samples represent post-event strata (includ-
ing the graptolite recovery interval of the Kozlowskii event
sensu Manda et al. 2012). Moreover, those latter few sam-
ples come from gravity flow deposits (turbidites or
tempestites according to Lehnert ef al. 2007), where only
fragmentary scolecodonts (Kettnerites spp. and Oenonites
spp.) were found. Thus, it cannot be excluded that the lack
or rarity of scolecodonts in these beds represents a
taphonomical bias.

Nonetheless, K. kosoviensis re-appears at least in the
shale above this interval, indicating an uninterrupted range
through the entire succession, or a reintroduction once en-
vironmental conditions stabilized. In addition, some spe-
cies (e.g., Protarabellites rectangularis Eriksson, 2001,
Kettnerites sisyphi Bergman, 1989, various species of
Oenonites) have been reported from stratigraphically
younger beds elsewhere (Hints 1998, Eriksson 2001),
showing that they did not become extinct. On the other
hand, Pistoprion Kielan-Jaworowska, 1966, which is very
common in pre-event strata, has not been reported from the
latest Silurian or Devonian (except for a questionable iden-
tification by Jansonius & Craig 1972). Although our data
suggest a faunal reorganisation, it is obvious that detailed,
high resolution studies, preferably also from different re-
gions, are needed in order to resolve precisely how the
Kozlowskii/Lau event affected polychaetes.

Palaeobiogeographical significance

Several new reports on Silurian scolecodonts have been
published over the last few decades: for an overview, see
Eriksson et al. (2004). More recently, Hints & Eriksson
(2007a, b) and Eriksson et al. (in press) discussed the bio-
geographical patterns of Silurian (and Ordovician) poly-
chaete genera, stressing a strong sampling bias: the majo-
rity of the material comes from Baltica, especially Sweden
and Estonia, as well as from erratic boulders found in Po-
land. Some data derive also from Avalonia and Laurentia,
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whereas the Gondwanan realm is scarcely studied. There-
fore the collection from the Prague Basin described herein,
representing a part of the peri-Gondwanan microcontinent
Perunica (Havlicek et al. 1994), is important for understan-
ding the global biogeographical patterns of polychaetes du-
ring the Silurian.

The previously known Silurian polychaete assem-
blages (Eriksson er al. 2004; Hints & Eriksson 2007a, b;
Eriksson ef al. in press) are generally similar to those of
the Late Ordovician. They are commonly dominated by
polychaetaspids, paulinitids and mochtyellids (e.g.,
Oenonites; Kettnerites; Mochtyella Kielan-Jaworowska,
1961; Pistoprion; Vistulella Kielan-Jaworowska, 1961),
whereas ramphoprionids, atraktoprionids, kalloprionids,
symmetroprionids and others may also be present, albeit
generally considerably less abundantly. Some genera, for
instance Symmetroprion, Skalenoprion Kielan-Jaworow-
ska, 1966, Langeites Kielan-Jaworowska, 1966 and Lan-
ceolatites Bergman, 1987 occur primarily in the Silurian,
and only a few taxa typical of the Ordovician, such as
polychaeturids in the Baltic faunas, are rare or missing in
the Silurian. Previous reports on the palacobiogeography
of polychaetes have shown that they, like most other
groups of fossils (e.g. Armstrong & Owen 2002), display a
decrease in endemism from the Ordovician to the Silurian
(Hints & Eriksson 2007a, b; Eriksson et al. in press).

The late Silurian Prague Basin fauna is characterized by
an overall dominance of paulinitids, polychaetaspids and
mochtyellids, which is consistent with the most abundant
and diverse families in Baltica (Eriksson er al. 2004,
Eriksson 2006). It is noteworthy that none of the genera
identified appears to be endemic to the Prague Basin. How-
ever, several taxa that are common elsewhere, particularly in
Baltica, were not recorded in the studied collection. For in-
stance, paulinitids are represented only by Kettnerites,
whereas additional genera are reported from approximately
coeval strata from other regions (Bergman 1989, Eriksson et
al. 2004). Similarly, Kozlowskiprion Kielan-Jaworowska,
1966 and other polychaetaspid genera (except for Oeno-
nites) known from Gotland (Eriksson 1997, 1998) have not
been recorded in the Prague Basin thus far. A particular fea-
ture of the present collections is also the scarcity of atrakto-
prionids and skalenoprionids, both of which are sometimes
abundant in the Baltic region (e.g., Eriksson 2006; note,
however, that a few atraktoprionid jaws were recorded in
Snajdr’s bedding plane collections). The relatively lower di-
versity, compared to Baltic faunas, can probably be attrib-
uted to the limited size and restricted stratigraphical and en-
vironmental range of the Bohemian collections. Additional
genera, also in common with other regions, will most likely
be recorded when more material becomes available.

Notwithstanding this, the present collection represents
the most diverse Silurian polychaete fauna from Gond-
wana/peri-Gondwana and several families (and genera) are

identified from this area for the first time. These include
symmetroprionids, tetraprionids, tretoprionids and ram-
phoprionids. Eriksson (2002) noted that ramphoprionids
were not recorded from Gondwana and peripheral areas
and that their known occurrences indicated that they were
confined to near equatorial latitudes during the Silurian.
The new Prague Basin findings of Protarabellites Stauffer,
1933 and Ramphoprion Kielan-Jaworowska, 1962 extend
the distribution of ramphoprionids and reveal additional
faunal similarities with Baltica.

Similarities of the Bohemian faunas with those known
from Baltica, Laurentia and Siberia are noted also at the spe-
cies level. Findings of Pistoprion sp. A, Vistulella koz-
lowskii, Symmetroprion spatiosus (Hinde, 1882), Ram-
phoprion cf. gotlandensis Eriksson, 2001, Protarabellites
cf. rectangularis Eriksson, 2001 and Kettnerites cf. sisyphi
suggest a wide, possibly cosmopolitan, distribution of these
species in the late Silurian. Other species recorded previ-
ously from the Baltic region only (e.g., Tretoprion astae
Hints, 1999) appear now to have had a wider distribution.

In most palacogeographical reconstructions there is an
agreement that Baltica and Laurentia (Laurussia) were lo-
cated close to the palacoequator during the late Silurian and
represented by tropical to subtropical environments (e.g.
Torsvik et al. 1992, Cocks & Torsvik 2002). The position
of Perunica is less well constrained, but according to Tait ef
al. (1997), Cocks & Torsvik (2002) and Fatka & Mergl
(2009) it was situated in more temperate climates in the
peri-Gondwanan area at ca 30° S. Havlicek (1999) argued,
based on benthic faunas (brachiopods, trilobites and other
fossils), that Perunica was much closer to Baltica than any
other region of Gondwana, specifying its position to the
northeastern corner of peri-Gondwana. A similar palaeo-
geographic scenario is suggested from the faunal distribu-
tion of nautiloid cephalopods (Stridsberg 1985; Stridsberg
& Turek 1997; Manda 2007, 2008; Turek & Manda 2011)
and particularly shallow water bivalves (Kfiz 1999, 2008).
This study also supports close faunal links between Peru-
nica and Baltica and, at least for jawed polychaetes, there
seem to have been few climatic or other palaeo-
biogeographical barriers between these palaeocontinents.
Moreover, the new Bohemian collection corroborates the
idea of most polychaete genera and many species being
geographically wide spread during the Silurian (Hints &
Eriksson 2007a, b; Eriksson ef al. in press).

Systematic palaeontology

Phylum Annelida Lamarck, 1809

Class Polychaeta Grube, 1850

Order Eunicida Dales, 1963

Superfamily Eunicea Grube, 1852

Family Mochtyellidae Kielan-Jaworowska, 1966
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Genus Mochtyella Kielan-Jaworowska, 1961

Type species. — Mochtyella cristata Kielan-Jaworowska,
1961.

“Mochtyella” pragensis sp. nov.
Figure 3A-S

Holotype. —Right MI (Fig. 3C, D), from sample PT23, spe-
cimen number PT27.1, Li$¢i Quarry.

Type horizon and locality. — Lis¢i Quarry, Prague Basin,
Kopanina Formation, Ludfordian (upper Silurian).

Material. — 12 right MI, 13 left MI.

Etymology. — The specific name refers to the Prague Basin,
the location of the species.

Diagnosis. — “Mochtyella” pragensis is tentatively as-
signed to Mochtyella but differs from the typical species
of the genus by its characteristically fragile maxillae,
which are similar to those of M. fragilis and M. grazy-
nae. It differs from M. fragilis in having longer, more
prominent and more anteriorly placed second ridge in
right M1, and posteriorly protruding laecobasal ridge in
left MI. “M.” pragensis differs from M. grazynae also in
having anteriorly curved main ridges instead of straight
ones.

Description. — Both first maxillae are compound jaws of
approximately the same length. Except for the black or
dark brown denticulated ridges the jaws are almost translu-
cent, composed of yellowish-brown thin membrane.
Right MI is longitudinally elongated and provided
with three denticulated ridges, with a typically cordate
anterior part. The length is 280-410 um, the width
110-150 pm (0.3-0.5 of jaw length). In dorsal view the

anterior part of the main ridge is almost right-angled. It
is composed of 15 to 18 denticles, gradually decreasing
in size posteriorly. The second ridge encompasses the
left anterior part of the main ridge, forming a semi-arch,
ending almost in the middle of the jaw. Its length is
80-220 pm (0.4-0.6 of jaw length). The denticulated
basal ridge is situated on the right side of the main ridge
but is quite commonly broken off. It is straight, parallel
with the posterior part of the main ridge. Its length is
80—115 pm (0.3 of jaw length). In ventral view there is a
gaping pulp cavity with three ridges that are distinctly
separated.

Left MI is longitudinally elongated with two denti-
culated ridges, sometimes accompanied by a secondary
ridge. The overall shape is suboval, in the anterior part al-
most rectangular. The length is 285-450 um, the width
110-225 pm (0.3-0.5 of jaw length). The main ridge is
composed of 14 to 17 denticles, decreasing in size posteri-
orly. In dorsal view the main ridge is in the anterior part al-
most right-angled. The laeobasal ridge is attached to the
left side of the main ridge. It is straight, parallel to the pos-
terior part of the main ridge, filling the space delimited by
the flexure, and ending a little beyond the main ridge. The
length of the lacobasal ridge is 154-290 pm (0.4-0.6 of
jaw length). The length of the second ridge, if present, is
123-154 um (0.35-0.4 of jaw length). In ventral view there
is a gaping pulp cavity, noticeably subdivided into two
parts (main and laeobasal ridge).

Remarks. — This species belongs to the same group of taxa
as M. fragilis Szaniawski, 1970 and M. grazynae Mierze-
jewski, 1978. The outline of their jaws, characteristic laco-
basal ridges, and the “fragile” form of the jaws differ from
those of typical Mochtyella (including the type species
M. cristata and also M. polonica), suggesting that they may
represent a separate mochtyellid genus. Since the latter still
awaits formal description, we assign the new species to
“Mochtyella”.

Figure 3. Light microscopy images of selected scolecodonts showing the colours and thin membranes, to be compared with SEM micrographs. All
specimens are in dorsal view, except possibly Z, AB, AD and AE, that may be in lateral view. Scale bars correspond to 100 um. * A-S — “Mochtyella”
pragensis n. sp. A, B —right MI No. PT27.2 from sample PT23, Li§¢i Quarry. C, D —right MI No. PT27.1 (holotype) from sample PT23, Li$¢i Q. E —right
MI No. PT23E.1 from sample PT23, Lis¢i Q. F—right MI No. PT22H.1 from sample PT22, Li§¢i Q. G, H — same specimen, left MI No. PT27.3 from sam-
ple PT22, Lis¢i Q. I, J — left MI with broken laeobasal ridge (=Ib ridge) No. PT27.4 from sample PT22, Lis¢i Q. K —left MI No. PT27.5 from sample PT22,
Lis¢i Q. L —left MI with broken 1b ridge No. PT27.6 from sample PT22, Lis¢i Q. M — left MI No. PT26D.1 from sample PT26, Lis¢i Q. N — left MI with
broken Ib ridge No. PT27.7 from sample PT22, Li§¢i Q. O — right MI No. PT24D.1 from sample PT24, Lis¢i Q. P —right MI No. PT25G.1 from sample
PT25, Lisci Q. Q —left MI No. PT25G.2 from sample PT25, Lis¢i Q. R — left MI with broken 1b ridge No. PT24D.2 from sample PT24, Lis¢i Q. S — left MI
No. PT22F.1 from sample PT22, Li§¢i Q. » T, U — Mochtyella sp. ex gr. fragilis Szaniawski, 1970. T — left MI No. PT25G.5 from sample PT25, Lis¢i Q.
U —left MI No. PT24D.3 from sample PT24, Lis¢i Q.  V — Mochtyella sp. ex gr. trapezoidea Kielan-Jaworowska, 1966, left MI No. PT22F.2 from sam-
ple PT22, Lis¢i Q. * W, X — Vistulella kozlowskii Kielan-Jaworowska, 1961. W — broken piece No. PT22F.3 from sample PT22, Lis¢i Q. X — part of an ap-
paratus No. PT25G.3 from sample PT25, Li§¢i Q. » Y — carriers of a polychaetaspid No. PT26A.1 from sample PT26, Lis¢i Q. ¢ Z — Lunoprionella
symmetrica Eisenack, 1975, No. PT24D.4 from sample PT24, Lis¢i Q. « AA — Leptoprion? sp., right MI No. PT10B.1 from sample PT10, Kosov Q.
* AB — Rakvereprion sp. A?, basal plate No. PT25G.4 from sample PT25, Lis¢i Q. « AC — Tretoprion astae Hints, 1999, right MI No. PT5D.1 from sample
PTS5, Kosov Q. ¢ AD, AE — Lunoprionella symmetrica Eisenack, 1975. AD — No. PT26D.2 from sample PT26, Lis¢i Q. AE — No. PT25G.6 from sample
PT25, Lisc¢i Q.
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“Mochtyella” pragensis is most similar to “Mochtyella”
sp. D of Hints et al. (2006, pl. 2:3) from the uppermost
Llandovery of Estonia. It differs from the latter in having a
longer second ridge and laecobasal ridge. Eller (1963, p. 175,
pl. 1, figs 15-17) described a similar form from the Devon-
ian Dundee limestone of the Sibley and Dundee quarries
(Michigan) under the name Starocephalites ejectus. It pos-
sesses a similar second ridge but the lacobasal ridge seems to
be broken. There are some additional species of Eller as-
signed to Staurocephalites Hinde, 1879, that are quite simi-
lar to “M.” pragensis but type collection studies are neces-
sary for more detailed assessments.

Occurrence. — Lis¢i and Kosov quarries, late Ludfordian,
Silurian.

Annotated list of taxa

In the following list, selected characteristic taxa are bri-
efly discussed. Some specimens could be determined only
to genus level or higher, because of their poor preserva-
tion.

Family Mochtyellidae Kielan-Jaworowska, 1966

Discussion. — Mochtyellids generally are abundant in Si-
lurian strata (Eriksson et al. 2004). In the Prague Basin
Pistoprion Kielan-Jaworowska, 1966 dominates, but
Vistulella Kielan-Jaworowska, 1961 is also relatively
common. The genus Mochtyella sensu lato is represen-
ted mainly by specimens of the M. fragilis group; only a
few specimens of M. polonica group and questionable
specimens of M. trapezoidea group are present. The
identification of mochtyellids has, to some extent, been
hampered by preservation. Thus many fragmented spe-
cimens were classified merely as Placognatha indet.
(Figs 2,4V, Y).

Genus Mochtyella Kielan-Jaworowska, 1961

Mochtyella sp. ex gr. fragilis Szaniawski, 1970 (Figs 3T,
U, 4E) occurs in several samples from both sections stud-
ied, and sometimes together with “M.” pragensis (see
above). It has a thin and translucent jaw wall, darker large
denticles on the main ridges of both MI, and a long lacoba-
sal ridge. It is most similar to M. fragilis, but differs in lac-
king the second ridge on the right MI. Both this species and
M. fragilis differ considerably from the type species of
Mochtyella and therefore the present generic assignment is
tentative. Mierzejewski (1978, p. 275) argued that mochty-
ellids possessing no second ridge cannot be assigned to
Mochtyella. Here, however, we consider that the pre-
sence/absence of secondary ridge may be a species rather
than genus level character within some groups of taxa.

Mochtyella sp. ex gr. polonica Kielan-Jaworowska,
1966 (Fig. 4C). This species or group of species is quite
rare but some specimens might have been missed because
of their poor preservation.

“Mochtyella pragensis sp. nov. (Fig. 3A-S) occurs in
both the Lisc¢i and Kosov quarries. See the systematic des-
cription and further discussion above.

Mochtyella sp. ex gr. trapezoidea Kielan-Jaworowska,
1966 (Figs 3V, 4B). Only a few questionable specimens are
present in samples PT3, PT7 and PT22. Even though speci-
mens are recorded from both the Kosov and Lis¢i quarries,
more precise determination is not possible due to their pre-
servation.

Genus Pistoprion Kielan-Jaworowska, 1966

Pistoprion sp. A (Fig. 4K, L, N-R, U) is the most common
taxon after Kettnerites and Oenonites in both sections

Figure 4. SEM micrographs of selected mochtyellids and xanioprionids. All specimens are in dorsal view, except M, V to X in lateral(?) view. Scale bars
correspond to 100 pm, the first one for figures A to O and the second for P to Z. Two scale bars are used because of the big difference in size of the specimens.
* A — Mochtyella sp., part of an apparatus No. PT26H.3 from sample PT26, Lis¢i Quarry. * B — Mochtyella sp. ex gr. trapezoidea Kielan-Jaworowska, 1966,
left MI No. PT27.10 from sample PT22, Li§¢i Q. « C — Mochtyella sp. ex gr. polonica Kielan-Jaworowska, 1966, left MI No. PT27.11 from sample PT22,
Lis¢i Q. » D — Vistulella kozlowskii Kielan-Jaworowska, 1961, incomplete left MI No. PT26H.2 from sample PT26, Lis¢i Q. « E — Mochtyella sp. ex gr.
fragilis Szaniawski, 1970, incomplete left MI No. PT20A.2 from sample PT20, Lis¢i Q. ¢ F — Tetraprion sp. sensu Szaniawski, 19707, MII? No. PT27.13
from sample PT23, Lis¢i Q. * G — Xanioprion aff. borealis, right MII No. PT27.14 from sample PT23, Lis¢i Q. « H, I — mochtyellids. H — right jaw No.
PT9A.5 from sample PT9, Kosov Q. I —left MI No. PT1A .4 from sample PT1, Kosov Q. ¢ J — Vistulella kozlowskii Kielan-Jaworowska, 1961, left MI No.
PT22H.3 from sample PT22, Lis¢i Q. ¢ K, L — Pistoprion sp. A. K —right MI No. PT27.15 from sample PT23, Lis¢i Q. L — left and right MI, right MII from
the same apparatus Nos. PT11C.2—4 from sample PT11, Kosov Q. * M — Lunoprionella symmetrica Eisenack, 1975, No. PTSA.5 from sample PTS5, Kosov Q.
* N-R — Pistoprion sp. A. N — left MI No. PT27.12 from sample PT26, Lis¢i Q. O —right MI No. PT11A.6 from sample PT11, Kosov Q. P — left MI No.
PT11A.7 from sample PT11, Kosov Q. Q —right MI No. PT11B.2 from sample PT11, Kosov Q. R — left MI No. PT11A.8 from sample PT11, Kosov Q.
* S — Xanioprion sp. A, left MII No. PTSC.7 from sample PTS, Kosov Q. * T — Xanioprion? sp. A, left MI No. PT26G.2 from sample PT26, Lis¢i Q.
e U — Pistoprion sp. A, left MI No. PT9A.4 from sample PT9, Kosov Q. ¢ V — Placognatha indet., No. PT22G.9 from sample PT22, Lis¢i Q.
* W, X — Rakvereprion sp. A. W — flattened MI, No. PTSC.8 from sample PT5, Kosov Q. X — flattened MI No. PT5A.4 from sample PT5, Kosov Q.
* Y — Placognatha indet., left jaw No. PT9B.4 from sample PT9, Kosov Q. * Z — Xanioprion sp., left MI No. PT7A.7 from sample PT7, Kosov Q.
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studied. Despite having an informal name here, this species
is well known from several other Silurian regions around
the world, including Gotland (Bergman 1979), Estonia
(Hints et al. 2006, Rubel et al. 2007), Siberia (Minnil &
Zaslavskaya 1985), and Arctic Canada (Hints et al. 2000).
The latter authors have used the historical name Eunicites
serrula Hinde, 1880 or Pistoprion serrula. However, in-
spection of Hinde’s type material (by MEE and PT) sug-
gests that this may be a misidentification (cf. Eriksson et al.
2004). Therefore open nomenclature is used here with the
aim to describe the species formally based on better preser-
ved material than what is currently available from the Pra-
gue Basin. The stratigraphical range of Pistoprion sp. A
seems to be rather extensive, spanning from at least the up-
per Llandovery to the Ludlow.

Pistoprion is regarded as being indicative of relatively
shallow water facies, typical for nearshore environments
and not occurring in the central part of palacobasins (Hints
2000, Rubel et al. 2007). Its presence thus seems to support
the interpretation of a relative sea-level fall in the studied
stratigraphical interval (Lehnert et al. 2003, 2007).

Genus Rakvereprion Mierzejewski, 1978

Rakvereprion sp. A (Figs 3AB, 4W, X) has been recorded
from the middle part of the sampled interval at Kosov Quarry.
Rakvereprion Mierzejewski, 1978 possesses simple, sym-
metrical posterior maxillae and long basal and lacobasal
plates that have secondarily denticulated ridges. Compared
to the Upper Ordovician Rakvereprion balticus (Eisenack,
1975), the MI of the Kosov Quarry specimens are larger
and their outline in lateral view is subrectangular rather
than subtriangular. These differences may reflect evolutio-
nary changes within the genus from the Late Ordovician to
the Ludfordian. Previous Silurian occurrences of Rakve-
reprion are rare and limited to a few specimens recovered
from the Llandovery/Wenlock boundary beds of Estonia
(OH, unpublished data).

Several authors (Mierzejewski 1978; Hints 2000, 2001;
Eriksson & Frisk 2011) have noted that the Late Ordovician
Rakvereprion is a stenotopic genus preferring deeper shelf
settings. Thus the findings of Rakvereprion from the lower
part of the Kosov Quarry section may reflect slightly different
environmental settings than those in the upper part and of the
Lis¢i Quarry section. This agrees with previous interpreta-
tions of an upwards shallowing environment (Horny 1955).

Genus Vistulella Kielan-Jaworowska, 1961

Vistulella kozlowskii Kielan-Jaworowska, 1961 (Figs 3W,
X, 4D, J) is arather common taxon in the collections studied.
The left MI of Vistulella may be difficult to identify since si-
milar elements are found also in other placognath taxa. Mo-
reover, the right M1, especially if poorly preserved, are simi-
lar to those of Pistoprion. Therefore, some occurrences of
Vistulella may have been overlooked (and placed within the
Placognatha indet. category). Based on published records,
the stratigraphical range of V. kozlowskii is one of the lon-
gest among Early Palaeozoic jawed polychaetes, extending
from the Darriwilian (Hints & Eriksson 2007a) to the Lud-
low (the present collection). It cannot be excluded that this
species name actually holds more than one species. How-
ever, at present a finer subdivision of individual species
seems impossible. Geographically, Silurian Vistulella has
been reported from Estonia (Hints er al. 2006), Gotland
(MEE, unpublished data), Arctic Canada (Hints ez al. 2000)
and Severnaya Zemlya (Minnil & Zaslavskaya 1985). Ad-
ding the herein reported occurrence from Perunica, it can be
seen that Vistulella was widely distributed in the Silurian.

Family Xanioprionidae Kielan-Jaworowska, 1966
Discussion. — Xanioprionids are common throughout both

sections studied, below the Kozlowskii event. Unfortu-
nately the specimens are quite often fragmented which

Figure 5. SEM micrographs of selected polychaetaspids, ramphoprionids and ?polychaeturids, all specimens are in dorsal view. Scale bar corresponds
to 100 um except for Fig. R and AC where it corresponds to 200 pm. * A-G — Protarabellites cf. rectangularis Eriksson, 2001. A — left MI No. PT11A.3
from sample PT11, Kosov Quarry. B —right MI No. PT5C.2 from sample PT5, Kosov Q. C —right MI No. PT27.9 from sample PT9, Kosov Q. D —right
MI No. PT5A.2 from sample PT5, Kosov Q. E — right MI No. PT7A.5 from sample PT7, Kosov Q. F — left MI No. PT9A.3 from sample PT9, Kosov Q.
G —right MI No. PT25A.2 from sample PT25, Lis¢i Q.  H— Oenonites sp., left MI No. PT11A.5 from sample PT11, Kosov Q. « I-M — Oenonites cf. olavi
Eriksson, 1997. I —left MI No. PT25A.3 from sample PT25, Lis¢i Q. J —left MI No. PT25A.4 from sample PT25, Lis¢i Q. K — left MI No. PT1A.3 from
sample PT1, Kosov Q. L —right MI No. PT1A.2 from sample PT1, Kosov Q. M —right MI No. PT5C.6 from sample PT5, Kosov Q. * N-P — Oenonites cf.
Jjennyensis Eriksson, 1997. N — right MI No. PT5C.5 from sample PT5, Kosov Q. O —right MI No. PT5C.4 from sample PTS5, Kosov Q. P — left MI No.
PT5C.3 from sample PTS, Kosov Q. * Q—V — Oenonites sp. Q —left MI No. PT13A.2 from sample PT13, Kosov Q. R — part of the apparatus No. PT9B.3
from sample PT9, Kosov Q. S — left MI No. PT9B.2 from sample PT9, Kosov Q. T —left MI No. PT26G.1 from sample PT26, Lis¢i Q. U —right MI No.
PT7A.6 from sample PT7, Kosov Q. V —right MI No. PT5A.3 from sample PT5, Kosov Q. ¢ W, X — Oenonites cf. gadomskae Kielan-Jaworowska, 1966.
W —left MI No. PT26H.1 from sample PT26, Lis¢i Q. X — right MI No. PT23E.2 from sample PT23, Li$¢i Q. * Y-AB — Oenonites sp. Y — right MI No.
PT22G.8 from sample PT22, Lis¢i Q. Z — left MI No. PT11C.1 from sample PT11, Kosov Q. AA —right MI No. PT11A .4 from sample PT11, Kosov Q.
AB —right MI No. PT9A .2 from sample PT9, Kosov Q. * AC — Oenonites sp., left MI, No. PT23E.3 from sample PT23, Lis¢i Q. ¢ AD — Pteropelta? sp.,
right MI No. PT9B.1 from sample PT9, Kosov Q.
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complicates proper determination and may distort their ac-
tual representation in the sections.

Genus Xanioprion Kielan-Jaworowska, 1962

Xanioprion aff. borealis Kielan-Jaworowska, 1962
(Fig. 4G). The second maxillae were found in both sections
and are closely similar to those of X. borealis but additional
elements are needed for unambiguous identification. Xani-
oprion borealis was originally described from Ordovician
boulders from Poland (Kielan-Jaworowska 1962) and later
the stratigraphical range was extended into the Wenlock
(Eriksson et al. 2004). This taxon may be conspecific with
Lumbriconereites falciformis Hinde, 1882, described from
Gotland, Sweden.

Xanioprion sp. A. (Fig. 4S, T) is recorded throughout both
sections. This species differs from X. aff. borealis in hav-
ing wider outer face and concave posterior margins in MII
and longer MI, developed as clearly discrete jaws. It resem-
bles Xanioprion sp. B sensu Hints (2000) reported from the
Darriwilian to Wenlock (Eriksson & Hints 2009).

Family Tetraprionidae Kielan-Jaworowska, 1966
Genus Tetraprion Kielan-Jaworowska, 1966

?Tetraprion sp. sensu Szaniawski, 1970 (Fig. 4F). A sin-
gle maxilla was found in sample PT23. Its identification is
based on close similarity to forms discussed by Szaniawski
(1970), Hints (2000), Hints & Eriksson (2007a, figs 3G, H, P)
and Rubel et al. (2007, fig. 6) from the Upper Ordovician to
Wenlock of the Baltic region and North America. From the
latter regions abundant isolated jaws and several fused ap-
paratuses of the same genus have been recovered. The as-
signment to Tetraprion is, however, tentative; more likely
it represents a new tetraprionid genus.

Family Symmetroprionidae Kielan-Jaworowska, 1966
Genus Symmetroprion Kielan-Jaworowska, 1966

Symmetroprion spatiosus (Hinde, 1882) (Fig. 6M). A sin-
gle characteristic right MI was found in sample PT5 from
Kosov Quarry. Symmetroprion is common in the Wenlock
to late Ludlow reef-related environments on Gotland (Berg-
man 1995) and is known also to occur in shallow-water en-
vironments of Estonia (Rubel ef al. 2007) and Arctic Ca-
nada (Hints 2000). Recently, Hints & Eriksson (2007a)
found the oldest members of the genus from the middle
Upper Ordovician of the USA.

Family Polychaetaspidae Kielan-Jaworowska, 1966
Genus Oenonites Hinde, 1879

Discussion. — Oenonites is represented by at least five dif-
ferent species and accounts for more than one third of the
scolecodonts in the collection. However, distinguishing in-
dividual species has in several samples been difficult (due
to inadequate preservation) and thus they are grouped as
Oenonites spp. in the distribution charts (Fig. 2). Three,
more distinctive, species are listed below.

Oenonites aff. olavi Eriksson, 1997 (Fig. 5I-M) belongs
to the latus group sensu Kielan-Jaworowska. The Prague
specimens have more elongated posterior maxillae compa-
red to those of O. olavi from Gotland, and resemble also
those of Eriksson & Hints (2009, fig. 4M) and Hints (1998,
fig. 10R).

Oenonites aff. jennyensis Eriksson, 1997 (Fig. SN-P) has
been found in both quarries. This species has a distinct po-
sterior extension of the ridge in the left MI. Unlike in
O. jennyensis from Gotland, Sweden, the extension is pro-
ximally directed and not “forked” in the Prague specimens.

Figure 6. SEM micrographs of selected paulinitids, kalloprionids and symmetroprionids. All specimens are in dorsal view except H, in ventral view.
Scale bar refers to all figures, except for A to D that have separate scale bar. ¢ A, C, E-K — Kettnerites kosoviensis Zebera, 1935. A —left MI No. PT15A.1
from sample PT15, Kosov Quarry. C — right MII No. PT9A.1 from sample PT9, Kosov Q. E — right MI No. PT22G.10 from sample PT22, Lisc¢i Q.
F —right MI No. PT22G.7 from sample PT22, Lis¢i Q. G —right MI No. PT20A.1 from sample PT20, Lis¢i Q. H — right MI No. PT10A.1 from sample
PT10, Kosov Q. I —left MI No. PT11A.2 from sample PT11, Kosov Q. J — left MI No. PT11B.1 from sample PT11, Kosov Q. K — right MII No. PT22H.2
from sample PT22, Lis¢i Q. « B, D, Y-AC — Different morphotypes of Kettnerites; deformation or poor preservation hampered species determination.
B —right MII No. PT13A.1 from sample PT13, Kosov Q. D —right MI No. PT7A.4 from sample PT7, Kosov Q. Y —right MII No. PT1A.1 from sample
PT1, Kosov Q. Z — right MII No. PT22G.1 from sample PT22, Lis¢i Q. AA — right MII No. PT5A.1 from sample PT5, Kosov Q. AB — right MI No.
PT7A.2 from sample PT7, Kosov Q. AC — right MII No. PT7A.1 from sample PT7, Kosov Q. ¢ L — Leptoprion? sp., right MI No. PT5C.1from sample
PTS5, Kosov Q. * M — Symmetroprion spatiosus (Hinde, 1882), right MI No. PT5B.1 from sample PTS5, Kosov Q. e N-X — Kettnerites cf. sisyphi Bergman,
1987. N —left MI No. PT7A.3 from sample PT7, Kosov Q. O — left MI No. PT25A.1 from sample PT25, Lis¢i Q. P — left MI No. PT22G.6 from sample
PT22, Lis¢i Q. Q — right MI No. PT5A.6 from sample PTS, Kosov Q. R — right MI No. PT27.8 from sample PT24, Lis¢i Q. S — right MI No. PT22G.11
from sample PT22, Lis¢i Q. T —left MII No. PT11A.1 from sample PT11, Kosov Q. U —right MII No. PT22G.5 from sample PT22, Li§¢i Q. V —right MII
No. PT22G.4 from sample PT22, Lis¢i Q. W —right MII No. PT22G.3 from sample PT22 Lis¢i Q. X —left MII No. PT22G.2 from sample PT22, Lis¢i Q.
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Oenonites cf. gadomskae Kielan-Jaworowska, 1966
(Fig. 5W, X)) is virtually indistinguishable from the Ordo-
vician material illustrated by Kielan-Jaworowska (1966),
Hints (2000) and Hints & Eriksson (2007a).

Family Polychaeturidae Kielan-Jaworowska, 1966
Genus Pteropelta Eisenack, 1939

Pteropelta? sp. (Fig. SAD). The polychaeturid genus Pte-
ropelta is identified in the present collection on the basis
of one right MI found in sample PT9 from the Kosov
Quarry. The elongated jaw has a very long shank, narrow
ramus and missing bight. The dentary has 11 fairly large
denticles, of which the three following the fang are smal-
ler than the subsequent ones. In overall shape the speci-
men resembles the Late Ordovician morphotype of Ptero-
pelta gladiata (Eisenack, 1939), illustrated by Hints &
Eriksson (2010, figs 1P, Q), but it is considerably narro-
wer and has a differentiated dentary. It may be argued that
the morphological trend observed in the long-ranging
P. gladiata through the Ordovician by Hints & Eriksson
(2010) continued into the Silurian. Previously, polychae-
turids have only been recorded from the Ordovician and
lowermost Silurian and hence the present finding would
extend their range to the upper Silurian. However, since
the left MI are most diagnostic for polychaeturids, the
present identification must be considered as only tentative
and additional material is needed for an unambiguous as-
sessment.

Family Ramphoprionidae Kielan-Jaworowska, 1966
Genus Protarabellites Stauffer, 1933

Protarabellites cf. rectangularis Eriksson, 2001 (Fig. SA-G)
is present in both quarries and approximately 20 first
maxillae were recovered. The Prague specimens are, si-
milar to those reported from Skane, southernmost Swe-
den (Eriksson 2002), intermediate between P. rectangu-
laris Eriksson, 2001 and P. triangularis Eriksson, 2001.
As noted also by Eriksson (2001), these species can
be difficult to distinguish from each other, particularly
if the specimens are deformed or otherwise poorly pre-
served.

Genus Ramphoprion Kielan-Jaworowska, 1962
Ramphoprion cf. gotlandensis Eriksson, 2001. One poor-

ly preserved MI of this species was found in sample PT2
(specimen PT2A.1), the Kosov Quarry.
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Family Kalloprionidae Kielan-Jaworowska, 1966
Genus Kalloprion Kielan-Jaworowska, 1962

Kalloprion sp. is very rare in the collection studied; poorly
preserved first maxillae were recorded in two samples
(PT6, PT7) only.

Genus Leptoprion Kielan-Jaworowska, 1966

Leptoprion? sp. (Figs 3AA, 6L). Only one maxilla has
been found, in sample PT5; another fragmentary specimen
was found in sample PT10, both from the Kosov Quarry.
Morphologically this species is intermediate between Lep-
toprion and Atraktoprion Kielan-Jaworowska, 1962, hav-
ing a longer fang and larger denticles than those in typical
Leptoprion. Closely similar, probably conspecific, speci-
mens have been described from Arctic Canada (Hints et al.
2000) and are known from Gotland and Estonia (MEE and
OH, unpublished data). Arabellites spicatus described by
Hinde (1882, p. 18, pl. 2, fig. 47, sample No A2216) from
Gotland also seems to be closely related.

Family Paulinitidae Lange, 1947

Discussion. — Paulinitids occur abundantly but are represen-
ted only by Kettnerites Zebera, 1935. Specimens of Kettne-
rites are recorded in all but one of the scolecodont-yielding
samples. Based on the morphology of the second maxillae,
which according to Bergman (1989) are the most diagnostic
elements in paulinitids, at least two different species (listed
below) can be distinguished in the studied material. Repre-
sentatives of this genus also dominate on the bedding plane
surfaces of the Kopanina Formation shale intercalations as
confirmed by previous studies and the new sampling. Their
dominance could be artificially inflated because of their qu-
ite easy identification even on fragments and the relatively
resistant nature of, particularly, the first and second maxil-
lae. In the Baltic region and the Welsh Borderland of the Bri-
tish Isles contemporaneous strata commonly yield also Lan-
ceolatites Bergman, 1987 which is missing in the Prague
Basin. The distribution of Silurian paulinitids is discussed in
detail by Bergman (1987, 1989) who described more than 20
species from Gotland.

Genus Kettnerites Zebera, 1935

Kettnerites kosoviensis Zebera, 1935 sensu Snajdr 1951
(Fig. 6A, C, E-K) is distinguished especially by its
double-cusped right MII. This species has been recorded
with certainty only from the Prague Basin. Taugourdeau
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(1967) described K. kosoviensis from France and Taugour-
deau (1972) and Taugourdeau & Iliescu (1983) recorded
K. cf. kosoviensis from the Sahara and Romania, respecti-
vely. However, that material needs restudy.

Kettnerites cf. sisyphi Bergman, 1987 (Fig. 6N-X). The
right MII of this species has one small precuspidal denticle
and particularly resembles K. sisyphi Bergman, 1987 from
Gotland. Similar specimens are known also for example
from the Wenlock of the Canadian Arctic (Hints er al.
2000) and Estonia (Hints et al. 2006).

Kettnerites spp. (Fig. 6B, D, Y-AC). In addition to the
above mentioned Kettnerites species, other species are pre-
sent within the collection. However, due to imperfect preser-
vation and insufficient material for apparatus reconstructi-
ons, these cannot presently be identified to species level.

Family Tretoprionidae Hints, 1999
Genus Tretoprion Hints, 1999

Tretoprion astae Hints, 1999 (Fig. 3AC). A single right MI
of this enigmatic species was recorded in sample PTS from
the Kosov Quarry. It has a slender shank and ramus and
transversally extended denticles in the anterior part of the
dentary. This species was first described from the Upper Or-
dovician of Estonia (Hints 1999), but rare specimens have
subsequently also been found from the upper Llandovery
and lower Wenlock of the same area (Hints et al. 2006) and
from the Upper Ordovician of subsurface Gotland, Sweden
(Eriksson & Hints 2009). The Kosov Quarry specimen ex-
tends the stratigraphical range of the genus into the Ludlow,
and shows also its wide geographical distribution.

Family uncertain
Genus Lunoprionella Eisenack, 1975

Lunoprionella symmetrica Eisenack, 1975 (Figs 3Z, AD,
AE, 4M) is represented by approximately 20 specimens
from both quarries. The family affinity and apparatus ar-
rangement of this species are unknown. The stratigraphical
range of the genus is from the Middle Ordovician to the up-
per Silurian. For further discussion of Lunoprionella, see
Hints (1998).

Conclusions

1. The collection of scolecodonts from the Prague Basin
represents the most diverse Silurian jawed polychaete

fauna hitherto recorded from the peri-Gondwanan re-
gion.

2. The Ludfordian polychaete faunas described from the
Kosov and Lis¢i quarries include at least 16 genera, of
which Kettnerites, Oenonites and Pistoprion are most
common.

3. The faunal composition corresponds well with that of
coeval faunas, particularly from Baltica and, to some
extent, Avalonia, Laurentia and Siberia. The Prague
Basin material extends the palaeolatitudinal and palaeo-
biogeographical distribution of some genera (Protara-
bellites, Symmetroprion, Kalloprion and Tretoprion).
Collectively, this suggests a geographically widespread
nature of the Silurian polychaete faunas.

4. The abundance and relatively good preservation of the
scolecodonts recovered through acid digestion of
rocks, clearly show the limitations of the historical bed-
ding plane collections and suggest good potential for
future studies.

5. The Kozlowskii event reorganised the polychaete fauna
in the Prague Basin, although additional high-
resolution sampling is needed in order to accurately
evaluate the precise impact of the event.
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