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Abstract. — The morphology of elements of the paraconodont
genus Westergaardodina found in the Early Ordovician deposits
of Bohemia resembles that of the Late Cambrian species W. bicu-
spidata and W. polymorpha. The presence of Westergaardodina
is consistent with the suggested Upper Tremadocian age of its
horizon, as reworking of the Upper Cambrian sediment seems
unlikely for geological and taphonomic reasons. This is the first
report of this genus from the Ordovician in the European part of
peri-Gondwana. ¢ Key words: Paraconodonta, Westergaardo-
dina, Ordovician, Tremadocian, Prague Basin, Czech Republic.
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The genus Westergaardodina Miiller, 1959 represents a se-
parate branch of the paraconodonts. Many distinctive cha-
racteristics make it an easily distinguishable genus among
Cambrian and early Ordovician conodonts. This genus is
known from many sites of latest Middle Cambrian to Mid-
dle Ordovician age around the world, for instance in Scan-
dinavia and Poland (Miiller 1959, Szaniawski 1971, 1980,
Bednarczyk 1979, 1997, Popov et al. 1989, Miiller & Hinz
1991, Dzik et al. 1994), Australia (Druce & Jones 1971),
China (Nogami 1966, Dong et al. 1991, 2004), America
(Fortey et al. 1982), Kazakhstan (Abaimova 1983, Baito-
rina 1983), and Iran (Miiller 1973). In the European part of
peri-Gondwana, this genus has not been reported except
for unpublished data from the Klabava Formation (Floian),
Prague Basin (Jaroslava Zuskova, pers. comm.).

Four elements of Westergaardodina have recently been
observed with associated microfossils in the lower Klabava
Formation (Olesna Member). The material was collected
near the small village of Téné in the Komadarov area
(SW part of the Prague Basin, Czech Republic), a locality
described by Mergl (1986). Organic-walled and calcare-
ous-shelled index fossils, such as chitinozoans or grap-
tolites, are absent in the reddish siltstones of the Ole$na
Member. Although the four imperfectly preserved

paraconodont elements are not sufficient for critical com-
parison with other published records, or for stratigraphical
and palaeogeographical correlations, the occurrence of this
genus in the Prague Basin is worth reporting because it
may initiate further conodont study in that region.

Geological setting

The Westergaardodina elements were found in the Ole$na
Member of the Klabava Formation at the Tén¢ (west) loca-
lity, at a level 3.5 m above the boundary between the Milina
and Klabava Formations. This level (Mergl 1986; unit H),
which contains phosphatic-clay clasts in a greywacke bed, is
widespread in the Komarov area (Mergl 1986) and has yield-
ed a rich fauna of sponges and organophosphatic brachio-
pods. The Milina/Klabava boundary is marked by the disap-
pearance of the cherts of the Milina Formation, while the
Klabava Formation is succeeded by a lithologically uniform
sequence (20-30 m) of red-brown siltstones, silty shales,
and thin beds of fine-grained greywackes. This lithological
boundary has been formally taken as the Tremadocian/Flo-
ian (= Lower Arenigian) boundary in the Prague Basin
(Fig. 1) (Havlicek & Vanék 1966).

Material and methods

The Westergaardodina elements and other associated mic-
rofossils were isolated from phosphatic-clay clasts (1-2 cm
in size) by a dilute (~ 10%) hydrochloric acid, and were re-
peatedly washed and picked under a binocular microscope.
Only four paraconodont elements were found among the
thousands of sponge spicules and brachiopod shells. These
four elements are satisfactorily preserved but lack some de-
tails. The associated organophosphatic brachiopods are
remarkably well preserved (Mergl 2002), although their
original shell has been partially replaced by silica, leaving
small empty spaces between thin external and internal
silica sheets. The siliceous sponge spicules are well-pre-
served (Mergl & Dur$pek 2006). The degree of preserva-
tion of the Westergaardodina elements is somewhat puz-
zling: they show a similar mode of preservation as the
brachiopod shells, but other conodonts are absent. This
absence is perhaps due to the destruction of euconodonts
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Figure 1. A — map of the Bohemian Massif showing the Czech Republic and the Ordovician of the Prague Basin. * B — Ordovician of the Prague Basin;
arrow indicates the Téné locality. ¢ C —lithology of the boundary interval between the Milina/Klabava formations at the Téné locality. ¢ W — horizon con-
taining Westergaardodina cf. bicuspidata Miiller, 1959. ¢ T — horizon containing Thysanotos siluricus (Eichwald, 1840).

from etching by hydrochloric acid. The same phosphatic-
clay clasts yielded highly fragmental and poorly preserved
simple-cone euconodont elements after etching by hydro-
fluoric acid. Similar selective destruction of euconodont
elements has been reported in chalcedonites of Tremado-
cian age from the Holy Cross Mountains, Poland (Szaniaw-
ski 1980).

The material is stored in the palaeontological collec-
tions of the University of West Bohemia, Plzeni (PCZCU).

Age of Westergaardodina elements

The paraconodont Westergaardodina is a typical compo-
nent of the phosphatic microfauna from the late/middle
Cambrian to the early Ordovician; the youngest elements
referred to this genus are reported from the Middle Ordovi-
cian. The genus is almost cosmopolitan, but collecting meth-
ods have biased reports of its occurrence, as it has rarely
been described from lithified siliciclastic sediments (Bul-
man & Rushton 1973). Most of the published data about its
occurrence comes from limestones in Scandinavia, Poland,
Kazakhstan, China and Australia, but it has not been repor-
ted from the predominantly siliciclastic successions of
peri-Gondwanan Europe.

Upper Cambrian marine sediments are unknown in the
Barrandian area, where terrestrial (river and lake) deposits
with contemporaneous subaerial volcanism occurred dur-
ing the Late Cambrian (Havlicek 1992). Consequently, the
release of the paraconodont elements from Cambrian sedi-
ments during the early Ordovician seems unlikely. The
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lack of any phosphatic brachiopods and other paracono-
donts characteristic of the Late Cambrian, and the same
mode of preservation of brachiopod shells and paraco-
nodont elements, suggest the same age for all fossils pres-
ent in the phosphatic-clay clasts. Post-Tremadocian reports
of Westergaardodina are rare (Dzik 1976, Dzik et al.
1994), but the genus is fairly common in the Tremadocian.
Bohemian finds of Westergaardodina Miiller, 1959 occur
above a distinct Upper Tremadocian trilobite fauna (equiv-
alent of the Ceratopyge-fauna; Mergl 1994, 2006) and be-
low the horizon containing Clonograptus sp. (Kraft &
Mergl 1979), which is approximately equivalent to the
Tetragraptus approximatus Biozone. The stratigraphically
and palacogeographically important lingulate brachiopod
Thysanotos siluricus (Eichwald, 1840) occurs cca 5.5 m
below the Westergaardodina-bearing bed, in the upper part
of the Milina Formation. This brachiopod is a characteris-
tic element of the Hunneberg stage fauna in Baltoscandia
and the southern Urals (Gorjansky 1969, Popov & Holmer
1994, Bednarczyk 1999). However, its FAD in Central Eu-
rope preceded Baltic occurrences (Sdzuy 1955, Mergl
1997). Trilobites associated with 7. siluricus are closely
related to those of the Bjgrkasholmen Formation of Scandina-
via, though they might have a slightly younger age. Conse-
quently, the Westergaardodina bearing-bed is definitely the
Upper Tremadocian age and falls in the upper part of the
P. deltifer Biozone or in the P. proteus Biozone. It is unlikely,
that the lithological boundary between the Milina Formation
and Klabava Formation (Olesnd Member) is equivalent of the
Tremadocian/Floian boundary as suggested by previous au-
thors (Havlicek & Van€k 1966 and others).



Short note

Figure 2. Westergaardodina cf. bicuspidata Miiller, 1959. ¢« A-D — specimen PCZCU 1670, anterior and oblique views, 150x%, 230x, 150x, and 130x. *
E, F — specimen PCZCU 1671, anterior and oblique views, 100x, 130x.

Systematic palaeontology
Order Paraconodontida Miiller, 1962
Genus Westergaardodina Miiller, 1959

Type species. — Westergaardodina bicuspidata Miiller,
1959; Upper Cambrian; erratic material from Scandinavia,
Germany.

Westergaardodina cf. bicuspidata Miiller, 1959
Figure 2A-F

Material. — Four elements, PCZCU 1670, 1671, 1680, 1681.

Description. — Sclerite bicuspidate, gently recurved. Late-
ral projections extend from the subcircular lower part of
element. Lateral projections almost parallel, slightly con-
verging toward top ends. Basal rim narrow, weakly defined.
Median projection absent.

Remarks. — All specimens from Bohemia have a uniform
morphology and fall within the variation range of the type
species. However, in the Bohemian specimens the keeled
median projection is not preserved, the lateral cavity in la-
teral projections are missing, and the transverse profile of

the lateral projections is less convex than in W. bicuspidata
Miiller, 1959. The sizes of the Bohemian specimens are
about 300-350 um, which is near the lower size range of
the specimens from Scandinavia. The similarly shaped
W. polymorpha Miiller & Hinz, 1991 also lacks the median
projection, but its basal portion is much larger than that of
the Bohemian specimens. The Bohemian specimens may
represent a separate species, possibly derived from W. po-
lymorpha, but the formal description of a new taxon cannot
be based on these few elements.

Occurrence.—Tén¢ (west) at Komarov, Prague Basin; Kla-
bava Formation, Olesna Member; Early Ordovician, Upper
Tremadocian.
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