
DOI: 10.2478/fbgp-2013-0007

27

J. Marek, M. Koš�ák, M. Mazuch & O. Karoušek, First record of a fossil chiton (Polyplacophora) from the Bohemian

FIRST RECORD OF A FOSSIL CHITON (POLYPLACOPHORA)
FROM THE BOHEMIAN CRETACEOUS BASIN
(LATE CRETACEOUS)

Jaroslav Marek, Martin Koš�ák*, Martin Mazuch & Oldřich Karoušek

Charles University in Prague, Faculty of Science, Institute of Geology and Palaeontology, Albertov 6, Praha 2, 128 43, Czech
Republic; emails: marekj@ natur.cuni.cz, martin.kostak@natur.cuni.cz, mmazuch@ natur.cuni.cz

* corresponding author

Abstract: The first record of a chiton (Polyplacophora) from the Bohemian Cretaceous Basin (Late Creta-
ceous) is described herein. It comes from the working quarry of Plaňany, located near the town Kolín.
Excavated deposits are of the late Cenomanian - early Turonian. The poorly preserved specimen consists
of a tail valve remain and two intermediate valves, it is associated herein only with order level – i.e. Le-
pidopleurida Thiele, 1910. The state of its preservation shows signs of corrosion of dorsal part caused
probably by biologic digestion (in stomach) and/or, more probably, by long exposure at the sea bottom.
Stratigraphically, the layer yielding chiton shell is referred to be the late Cenomanian in age. The chiton
living conditions are interpreted as very shallow water environment (not exceeding 20m) with irregular
rocky basement possessing numerous caves and crevices.
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INTRODUCTION

The Mesozoic record of fossil chitons is (compared
e.g. that of Carboniferous and late Tertiary) rath-
er scarce. The contemporary summary of fossil
chiton records from the last century has been gi-
ven by Smith (1960, 1973), Sirenko et Starobogatov
(1977) and Ziegler (1991, fig. 205, p. 187), particu-
lar records are described by numerous authors
(i.e. Bergenhayn 1946, 1955; Berry 1939; Parona
1909; Quenstedt 1932; Sirenko 2013; Smith et al.
1968; etc.). Recently, new and more complete list
of all known living and fossil chitons is given by
Schwabe (2005, see also for more additional cita-
tions). According to Ziegler (1991), the Mesozoic
chitons are more frequent in generic level predo-
minantly in the Jurassic and they are reported to be
rarer in the Triassic and Cretaceous (ca in ratio
16:6:7 for relevant taxa – 16 Jurassic; 6 Triassic,
7 Cretaceous). Disproportions in stratigraphic
occurrences of the Paleo- , Meso- and Cenozoic
records were also discussed by Puchalski et al.
(2008). The reason of this disproportion (in parti-
cular the comparison with the Upper Palaeozoic)
are probably as follows:

1) Isolated valves of polyplacophorans are small
and inconspicious, thus they are consenquently
overlooked and not collected.

2) Sediments from milieu where chitons proliferate
(very shallow water sediments) are seldom pre-
served in sedimentary record (e.g. relatively
common finds of chitons from Carboniferous
and Permian are related to the slided down
shallow water sediments - e.g. turbidites).

3) Character of the most of sediments in the envi-
ronment usually dwelled by chitons is not
favourable  for preservation of chitons.

4) Mesozoic and especially the Cretaceous chitons
were less abundant in ecosystems.

The reasons mentioned above are those why the
discovery of chiton fragment from the Upper Cre-
taceous of the Czech Republic described herein are
exceptional (regardless its bad preservation) even
if more than 150 years of fossil hunting in the
area. Actually, it is the first record of a chiton from
the Bohemian Cretaceous Basin (BCB) and the
Central European Late Cretaceous shallow water
basins as a whole. The only one previous (and
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commonly cited) record of the Cretaceous „chiton“
comes from the Western Carpathians in the eastern
part of the Czech Republic (Plička 1981 - Chiton
beskydensis from the Moravsko- slezské Beskydy
Mts., Northern Moravia) does  not represent a
chiton. Our investigation confirmed that it is an
imprint of a smaller amonite shell with coarse
ribs. It can be compared with similar imprints
known especially from the Solnhofen (Germany)
from the Upper Jurasic lithographic limestones –
for example see Müller (1979, figs 13 and 14 B, p.
20-21). Therefore, Plička s (1981) material repre-
sents a misleading determination of a Chiton and
Ch. beskydensis has to be excluded from the lists
of fossil chiton.
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GEOLOGIC SETTING
AND STRATIGRAPHY
The studied fossil remain of chiton has been recently
found in the Plaňany working quarry (about 45 km
east of Prague) near Kolín town; (Figure 1), a lo-
cality in the southern margin of the Bohemian
Cretaceous Basin (BCB). In this location, near-
shore/shallow water sediments were deposited in
depressions of the metamorphic basement (predo-
minantly sillimanitic-biotitic migmatite, amfibolite,
gneisses – Fišera, 1981; Ziegler, 1992; Novák and
Vrbová, 1996). The large depressions comprise a
basal Cenomanian conglomerate at the bottom
overlain by the Cenomanian organodetritic sedi-

Figure 1. Geologic map and geographic position of the locality Plaňany (Czech Republic, Bohemian Cretaceous Basin).
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ment and redeposited Turonian conglomerate. The
sedimentary unit is overlain by calcitic-clayey silt-
stones with organodetritic matter (Figure 2). The
sedimentary succession continues higher up by
marly siltstones with intercalations of richly fos-
siliferous phosphatized beds. Chiefly phosphatized
invertebrate coprolithes and sponges are frequent.

The sediment which yielded chiton remnant is
probably of the late Cenomanian in age even if
basal sediments sitting just on the rocky basement
contain both the Cenomanian and the Turonian
fauna because of combination of sedimentary pro-
cesses and aspects  resulting into common erosion-
al surfaces, frequent gaps (the two ammonite
zones are missing at least in this critical interval)
and faunal reworking (related also to bioturbated
layers).  The character of sedimentation was also
influenced by palaeohydrodynamics, palaeotopogra-
phy, clastic distribution, and character combined
with abundance of detrital material (Žítt, 1992;
Žítt and Nekvasilová, 1996). The sediment with
chiton consist of organodetritic clayey limestone
with the Cenomanian fauna (e.g. Amphidonte

(Ceratostreon) reticulata Reuss, Codiopsis doma
(Desmarest). These beds are developed in the un-
usual facies reflecting cave condition with a fossil
association dominating by echinoids Codiopsis
doma (Desmarest), Pyrina desmoulinsi d’Archiac,
Diadema sp., Pygastes sp., gastropod Neritopsis
sp., and abundant echinoid spikes.

SYSTEMATICS
Class Polyplacophora Gray, 1821
Subclass Loricata Shumacher, 1817
Order Lepidopleurida Thiele, 1910 Family,
gen. et sp. undet. - Plate I (Figs 1-7)

Material and locality. A single strongly abraded
and/or corroded fragment of three associated
valves (VI. and VII. intermediate valves and a part
of the tail valve – Plate I, Figs 1, 3, 6 ). Tempo-
rarily deposited under No. IGP – 2010/1Pl in the
Collections of the Institute of Geology and Palae-
ontology (Chlupáč’s Museum of Earth History),
Faculty of Science, Charles University in Prague.
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Figure 2. Geologic situation at the locality and the position of a chiton record (asterisk). Geologic sketch modified after
Fišera (1981).
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Czech Republic, Bohemian Cretaceous Basin,
Upper Cretaceous, upper Cenomanian (upper Ce-
nomanian – lower Turonian boundary interval).
Working quarry at Plaňany near Kolín town.

Description. The specimen is 9.5 mm long (in the
median line 8 mm long) and 8 mm wide, partly de-
formed fragment. It represents two intermediate
valves (VI–VII) and the tail valve, which is incom-
plete with its sinistro-posterior margin irregulary
bitten or broken out in a wide V shape. All three
valves have strongly damaged surfaces. Original
body outline can be inferred as probably elongate-
oval (Plate I, Fig. 6). The total length of the com-
plete specimen can be estimated (reconstructed, sup-
posed) for about 21 mm by comparison with Recent
representatives of Chiton marmoratus Gmelin, which
was selected based on similar valves proportion with
that observed on the studied Cretaceous specimen.

Intermediate valves are rectangular with slight-
ly inflated lateral areas. They are moderate long in
the median line, their length equals about 35 %
(32 and 37 %) of their width. They are also mode-
rate to highly carinated (the cross section angle
exceeds 100° - Plate I, Fig. 2). Its side slopes are
slightly concave (may be secondary due to the sur-
face digestion). Apophyses are broken off.

Tail valve is not complete with crushed margin-
al parts, however, it seems to be semicircular.

Periostracum is not preserved on valve surface.
Tegmentum is poorly preserved and it is smooth,
secondarily covered by carbonate glaze, and with-
out any visible sculptures. Only part of the valve
VI surface shows typical microstructures, de-
scribed below, and few parallel fine ribs are slight-
ly indicated. The whole dorsal side of the fragment
is strongly corroded with only poorly visible to
invisible demarcation lines between valves (Plate I,
Figs 4 and 5). The surface shows signs typical for
biochemical (probably in some fish stomach) and/
or, more likely, diagenetic corrosion. The dorsal
surface is secondarily bored by epizoans. Thus, the
morphological characters typical for the chiton
dorsal part are almost completely destroyed. The
only exception are the aesthete pores observed on
the surface of the valve VI in the SEM (Plate I,
Fig. 7). Megalaesthete are about 40μm in diameter
(larger size sis supposed to be caused by strong
tegmentum abrassion and exposure of larger cavi-
ty diameter). Micraesthetes are irregularly ar-
ranged (Plate I, Fig.7). The terminology used here-
in follows Schwabe (2010), Sigwart et al. (2007)
and Sigwart (2009).

Folia vol. 47, No. 1-2, 2013

Plate I.  Specimen No. IGP – 2010/1Pl. 1. Ventral view. 2. Cross-section. Scale bar for figs. 1- 2: 10 mm. 3. Detail of the valve
VII and ant partialy preserved tail valve. 4. Lateral view. 5. Dorsal view. Scale bar for figs. 4-5: 10 mm. 6. Reconstruction based
on preserved part of valves. Scale bar 1 mm. 7. SEM photo showing distribution of micra- and megalaesthetes.
Scale bar 40 μm. Abbreviations: meg: megalaesthete, mic: micraesthete
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Remarks. With respect to the very bad preserva-
tion of the studied chiton remain, it is not allowed
neither to determine it more precisely (on the
order taxonomical level, at least) nor to compare
it with the other previous specimens of Cretaceous
chitons and thus to discuss appropriatelly its mor-
phological similarities as well as taxonomic rela-
tionships.

Stratigraphical range and geographical distribu-
tion. Bohemian Cretaceous Basin, Upper Creta-
ceous, upper Cenomanian, Peruc-Korycany Forma-
tion – Bílá Hora Formation boundary interval.
Czech Republic, working quarry at Plaňany near
Kolín town (approximately 45 km east of Prague).

DISCUSSION
Although, the sediments and fauna of the Bohemi-
an Cretaceous Basin have systematically been
studied more than 150 years, no chiton remnant
has been recorded up to our discovery. This unique
fossil represents also an exceptional record of the
Cretaceous chitons in the Central European Cre-
taceous seas. Such rarity is probably caused not
only by the taphonomic influences.

The finding place of the specimen was recon-
structed as a small cave (or cavity - Fig. 2) in a
crystallinite rock. However, the fragment is strongly
corroded (or abraded), we suppose the hard-rock
substrate with smaller caves to be an original ha-
bitat of the chitons in the BCB. Also numerous
pockets and crevices are well known from the
studied locality, forming suitable substrate for chi-
tons, as comparable in Recent seas.

CONCLUSIONS
The chiton record proves the Late Cretaceous
polyplacophoran existence in the Central Europe-
an platform seas. Its occurrence in the near shore/
shallow water facies in relation to rocky substrate
clearly documents similar living conditions to Re-
cent shallow water chitons. The mode of life is
supposed to be a facultative mobile epifaunal graz-
er on hard rock substrate. The sediment character
as well as the palaeogeographic setting, proved by
associated fauna, document a very shallow water
environment, not exceeding 15–20 m depth. These
bathymetric conditions combined with sea-bottom
rocky surface are also suggested to be a true hab-
itat of the chiton described herein. In Recent Lep-

idopleurida, the depth range is reported from 1 to
4200m (Hyman, 1967), the maximum depth record-
ed is 7657m (Sirenko, 1977).
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