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ABSTRACT:

Jager, M., Ko¢i, T., Sklenat, J. and Zagorsek, K. 2024. The serpulid tube worm Laqueoserpula reussi (Weinzettl,
1910) from the Upper Cretaceous of the Bohemian Cretaceous Basin — an alleged gastropod which has turned
out to be a characteristic faunal element of marine nearshore high-energy environments. Acta Geologica
Polonica, 74 (2), e12.

The serpulid tube worm Laqueoserpula reussi (Weinzettl, 1910), originally introduced as a gastropod named
Burtinella(?) reussi, is described from the Upper Cenomanian and Lower Turonian of the Bohemian Cretaceous
Basin. It had usually been confused with other species and genera before 2008. Comparison with specimens
from the type locality of the type species of the genus Lagueoserpula Lommerzheim, 1979 confirms the affilia-
tion of the Bohemian species to this genus. The simple prismatic (SP) ultrastructure of the tube wall of L. reussi
agrees with an assignment to the tribe Serpulini Rafinesque, 1815. In the Upper Cretaceous, representatives
of Laqueoserpula are exclusively found in nearshore deposits, where they are accompanied by a high diverse
marine invertebrate fauna. By its compact, large and robust tube forming a spiral and extremely thick tube wall,
L. reussi was well-adapted to live in nearshore high energy environments, where its tube could be encrusted by
bryozoans, brachiopods and oysters, and infested by hydroids and borers.

Key words: Polychaeta; Serpulidae; Laqueoserpula reussi; Taxonomy; Cretaceous; Bohemia;
Czech Republic.

INTRODUCTION

By building a tube consisting of calcium car-
bonate around their soft body, serpulid tube worms,
together with other marine organisms which prec-
ipicate calcium carbonate and/or encrust solid sub-

marine surfaces, play an important role in removing
carbon from seawater and consolidation of sediment
on the seafloor. Studies on fossil serpulids are ham-
pered by the limited set of morphological features
available from their tubes, which in most cases are
the only remains to be found. In addition, in only a
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part of the many serpulid genera does the operculum
consist of calcareous material and may be preserved,
but mostly it is found separated from the tube and
often overlooked due to its small size. Moreover,
research on the systematics and phylogeny of fos-
sil and recent serpulid tubes is hindered partly by
their high intraspecific and intragenetic variability
and also by the considerable number of homeomor-
phies between tubes of different serpulid taxa. In
contrast, morphological details of the body and the
operculum, together with research on genetics, yield
the vast majority of features suitable for research on
the systematics of recent serpulids and phylogeny.
Recognizing which kind of fossil tubes belongs to
either the same or to a different species or genus, and
how to phylogenetically and taxonomically connect
fossil tubes to the already well-established systemat-
ics of recent serpulids (Kupriyanova and Flaxman
2023; Kupriyanova et al. 2023) is an important pre-
requisite for reconstruction and palacoecological in-
terpretation, and for determination of fossil habitats.
This, of course, should be done in connection with
similar research on other components of the tapho-
cenoses and their presumed ecology, sedimentology,
regional geology and palacogeography. During our
studies on Laqueoserpula reussi (Weinzettl, 1910),
we had temporarily considered assigning the spe-
cies reussi to a different genus, Placostegus Philippi,
1844. Such an assignment would have led to a slightly
different palaeoecological interpretation. Only after
direct morphological comparison with a number of
specimens from the type locality of the type species
of Laqueoserpula we are convinced that this genus is
the correct name for the species reussi.

Serpulid worm tubes are a common component
of the mesofauna of Upper Cretaceous nearshore ma-
rine sediments. In the Bohemian Cretaceous Basin
(BCB), Velim near Kolin, Chrtniky near Pardubice,
Kamajka near Chotusice, and Kafk near Kutna Hora
belong to the most important localities of the fossil-
rich and highly diverse nearshore facies around the
Cenomanian/Turonian boundary. Apart from the
classic 19" century monographs by Reuss (1845—
1846) and Geinitz (1875), the most detailed informa-
tion about serpulid tubes from the BCB was given in
a monograph by Ziegler (1984). This monograph and
several additions and revisions (e.g., Jiger and Koci
2007; Jager 2014; Koci and Jager 2015) include de-
scriptions of several species of serpulid tube worms
from that area.

The aim of the present article is a deep revision of
L. reussi, mainly to discriminate between the three
species mixed by Weinzettl (1910), to select, describe

and refigure the lectotype and syntypes of L. reussi,
to clear the many misidentifications of this species
in a synonymy list, to describe and figure the mor-
phology of L. reussi in detail, and to describe and
discuss its palaeoecology, especially the symbiont
Protulophila gestroi Rovereto, 1901, which had in-
fested many of the tubes, and the bryozoans which
often had settled upon the tubes.

HISTORY OF RESEARCH - HOW AN
ALLEGED GASTROPOD TURNED OUT TO
BE A CHARACTERISTIC FAUNAL ELEMENT
OF MARINE NEARSHORE HIGH-ENERGY
ENVIRONMENTS

The species name reussi was introduced by
Weinzettl (1910). However, he misinterpreted this
species as a gastropod and named it Burtinella(?)
reussi. Moreover, his type series is a mixture of three
different species. Only three of his six figured spec-
imens belong to L. reussi, as we discuss below in the
present study.

Before, as well as after Weinzettl’s (1910) publica-
tion, tubes which we assign to L. reussi had repeat-
edly been described by several authors (see below and
synonymy list), who correctly identified these fossils
as serpulids, not gastropods. However, all these au-
thors before Koc¢i (2008) misidentified these tubes
at the species level by describing them under sev-
eral well-established species names, which represent
other serpulid species clearly different from L. re-
ussi. In 2008, one of us (JS) re-discovered Weinzettl’s
original specimens in the museum’s collection.
Subsequently, JS and TK recognized that these spec-
imens represent serpulids rather than gastropods and
thereby triggered the correction of Weinzettl’s error
concerning the systematic position of ‘Burtinella’
reussi. As a result, MJ proposed a new combina-
tion of genus and species names as ‘Laqueoserpula
reussi’, and TK mentioned this new combination in
Ko¢i (2008) and several later papers. However, before
this study, we have never discussed nor described L.
reussi in detail. Presumably unaware of Ko¢i’s (2008)
publication, Bieler and Petit (2011), in their import-
ant Catalogue of Recent and fossil ‘worm-snail’ taxa
among gastropods, correctly listed the species reussi
as a polychaete, but these authors also did not provide
any further details.

Concerning historical designations of L. reussi
and the localities where it has been collected, one
of the first was Reuss (1845-1846), who referred
to specimens from the Lower Turonian of Zelenice
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(‘Schillinge’) and Novosedlice (‘Weisskirchlitz’) near
Bilina and Teplice, respectively, and classified them
as ‘Serpula ampullacea Sowerby’.

Geinitz (1875) described and figured the pres-
ent species as ‘Serpula depressa Goldfuss’ from the
Upper Cenomanian of the Gamighiibel at Dresden-
Kauscha in Saxony. This locality has several ser-
pulid species in common with Velim, for example
Placostegus velimensis Jager and Koc¢i, 2007 and
Dorsoserpula bipartita (Reuss, 1845), syn. gamigen-
sis (Geinitz, 1875) (see Ko¢i 2007 and Jager 2014).

Lommerzheim (1979) listed ‘Laqueoserpula cf.
plana’ from Velim, which very probably represents
L. reussi.

Ziegler (1984) described and figured several spe-
cimens of L. reussi under at least six different es-
tablished species names (see synonymy list). When
describing ‘Eoplacostegus sulcatus’, Ziegler (1984)
figured one specimen from the Lower Turonian of
Velim, which in our opinion belongs to L. reussi. On
p- 236, he mentioned Lower Turonian occurrences
at additional localities of ‘Eoplacostegus sulcatus’:
Nova Ves near Kolin, Radim, and Vitézov. However,
he did not figure specimens of ‘Eoplacostegus sulca-
tus’ from these sites, and TK did not find tubes of L.
reussi at any of these localities, neither in Ziegler’s
collection nor in other material from the three lo-
calities. Therefore it remains uncertain if L. reussi
occurs there at all. These uncertain localities are not
shown in Text-fig. 1.

Laqueoserpula reussi had also been figured from
Chrtniky by Zitt et al. (2006), who determined it as
‘Serpula cf. rauca Ziegler’ from “unit 7° belonging to
the Lower Turonian Helvetoglobotruncana helvetica
Zone.

All the localities where L. reussi has been proven
to occur are shown in Text-fig. 1.

MATERIAL AND METHODS

Several thousand serpulid tubes including sev-
eral hundred specimens of L. reussi were collected
between 2001-2016 in the localities (mainly old,
abandoned quarries) at Velim near Kolin, Kaik
and Turkank near Kutnd Hora, and Kamajka near
Chotusice; and the Chrtniky working quarry, mainly
by TK, and some by MJ and Radek Vodrazka (for
details see below).

The material from Velim was gained by the wash-
ing and sieving of more than 50 kg of loose rubble,
which had accumulated below sublocality VII (also
known as‘pocket Véclav’; for a detailed description of
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Text-fig. 1. Map of localities with representatives of Laqueoserpula
Lommerzheim, 1979: A —in Europe: 1 — Bielawy Quarry, Poland (L.
intumescens); 2-3 — Rauen Quarry at Miilheim-Broich, Germany
(L. litoralis and L. plana), and former quarries in the city of Essen,
Germany (L. /itoralis); 4 — Bohemian Cretaceous Basin (L. reussi;
see B for details); 5a —Lengede, Germany; 5b — Gehrden, Germany
(Laqueoserpula? sp. at both localities); 6a — ENCI-Heidelberg
Cement Group Quarry, Maastricht, The Netherlands; 6b — Albert
Canal near Neerkanne, Belgium (L. schmidwallisi at both locali-
ties); and B — in the Bohemian Cretaceous Basin (green).

the old Velim quarry, also known as ‘Skalka u Velimi’
or ‘Skalka near Velim’, see Zitt et al. 1997). The ma-
terial from Chrtniky was collected using the same
method (for a detailed description of the Chrtniky
working quarry, see Zitt et al. 2006). However, the
fossil-rich section at Chrtniky is now destroyed by
quarrying (Radek Vodrazka, personal communica-
tion 2009). At the other localities, the specimens were
mainly hand-picked from the surface of loose rubble.
After washing, the adhering sediment was removed,
when necessary, by a needle, and the specimens were
studied under a binocular microscope.

Moreover, we have studied under a binocular mi-
croscope the original specimens of Weinzettl (1910)
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and Ziegler (1984), and the material from old col-
lections (collection of Antonin Culek, Starko¢ local-
ity, and those collected by Olga Nekvasilova during
1960—-1967), all kept in the National Museum (Narodni
Muzeum), Prague, Department of Palaecontology.
MIJ studied some specimens from the Saxon part of
the BCB kept in the Senckenberg Naturhistorische
Sammlungen in Dresden, including the original spec-
imen of Geinitz (1875).

For ultrastructure studies, selected tubes from
Velim and Chrtniky were ground longitudinally and
transversely, polished and etched with 1% acetic acid
for ten minutes before SEM examination by JS.

All specimens of L. reussi are which are figured
in the present paper and/or mentioned in the text
are recorded by their NM-O numbers, and several
more such specimens are deposited in the National
Museum (Néarodni Muzeum), Prague, Department of
Palaeontology. Their numbers are: NM-03537 (2"d
syntype), NM-03538 (lectotype), NM-03539 (15t syn-
type), NM-05167, 5377, 5379-5381, 5397, 5398, 6661—
6668, 76817693, 9493, 9500, 9501, and NM-0s392.
Serial sections of the tube ultrastructure are labelled
NM-d17a/2016 and NM-d17b/2016. Moreover, several
specimens belonging to other species but mentioned
also herein, are numbered NM-03536 and 3540. Old
museum bulk material without a given collector is
stored under NM ake. 36675/1957 (CL 3637), bulk
material from Antonin Culek’s collection under NM
akc. 228/1968.

SYSTEMATIC PALAEONTOLOGY

Class Polychaeta Grube, 1850
Subclass Sedentaria Lamarck, 1818
Infraclass Canalipalpata Rouse and Fauchald, 1997

Order Sabellida Levinsen, 1883

Family Serpulidae Rafinesque, 1815

Subfamily Serpulinae Rafinesque, 1815
Tribe Serpulini Rafinesque, 1815
Genus Laqueoserpula Lommerzheim, 1979

TYPE SPECIES: Laqueoserpula litoralis Lommerz-
heim, 1979.

Laqueoserpula reussi (Weinzettl, 1910)
(Text-figs 2A-1, 3A-D, 4A-D)

non 1829. Serpula ampullacea; Sowerby, p. 199, pl. 597,
figs 1-5.

non 1831. Serpula depressa; Goldfuss, pp. 236, 237, pl. 70,
fig. 6.

?1844. Serpula gordialis Schloth. var. spirata m.; Reuss,
p. 216.
non 1845. Serpula depressa v. Miinst.?; Reuss, part 1, p.18,
pl. 5, fig. 28a, b.
part 1845. Serpula ampullacea Sow.; Reuss, part 1, p. 20,
pl. 5, fig. 22a—c.
1846. Serpula ampullacea Sow.; Reuss, part 2, p. 106,
pl. 24, figs 6, 7.
?1846. Serpula depressa Goldfuss; Geinitz, p. 250.
1875. Serpula depressa Goldf.; Geinitz, p. 286, pl. 63,
fig. 22.
non 1889. Serpula depressa, v. Miinst.; Fri¢, pp. 22, 57, 96.
*part 1910. Burtinella(?) Reussi; Weinzettl, pp. 23, 24, 54,
pl. 3, figs 46, 47, 51, non 48, 49, 50.
1911. Burtinella(?) Reussi, Weinz.; Fri¢, p. 18, fig. 75.
1911. Serpula depressa, Goldf.; Fri¢, p. 101.
1979. Laqueoserpula cf. plana; Lommerzheim, p. 150.
part v 1984. Spiraserpula spirographis (Goldfuss, 1831) —
Mucroserpula arcuata (Minster, 1831); Ziegler,
pp. 225, 228, 229, pl. 3, fig. 7 [NM-05377], non
fig. 6.
v 1984. Mucroserpula arcuata (Minster, 1831); Ziegler,
pp. 228,229, pl. 4, figs 3, 4. [NM-05379, NM-O
5380]
v 1984. Mucroserpula mucroserpula H. Regenhardt,
1961; Ziegler, p. 229, pl. 4, fig. 5. [NM-05381]
v 1984. Eoplacostegus sulcatus (Sowerby, 1829); Ziegler,
pp- 235, 236, pl. 5, fig. 8. [NM-05167, not NM-
05389, as erroneously stated by Ziegler (1984, p.
253)]
v 1984. Hepteris septemsulcata (Roemer, 1841); Ziegler,
pp. 240, 241, pl. 7, figs 3, 4. [NM-05397]
v 1984. Hamulus sexsulcatus (Miinster, 1831); Ziegler,
p. 240, pl. 7, fig. 5. [NM-05398]
2006. Serpula cf. rauca Ziegler; Zitt et al., p. 66, fig.
12M.
v 2008. Laqueoserpula reussi; Koci, p. 45.
v 2009. Laqueoserpula reussi (Weinzettl); Ko¢i, pp. 209,
211-214.
2011. Burtinella reussi Weinzettl, 1910 [polychaete];
Bieler and Petit, p. 55.
2012. Laqueoserpula sp.; Koéi, p. 122, fig. 1G.
2014. Laqueoserpula reussi (Weinzettl, 1910); Jager, p.
67, fig. 2d1-3.
2015. Laqueoserpula reussi (Weinzettl, 1910); Koci
and Jager, pp. 35, 36, pl. 1, fig.7.

ORIGINAL DIAGNOSIS BY WEINZETTL (1910)
[translation]: A very variable, and apparently largely
imitating form. The shell is attached to foreign ob-
Jects and is coiled in the juvenile stage. The coils are
either dextral or sinistral, usually not visible exter-
nally, forming a single mass, which shows its compo-
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sition of regular coils only in cross-section. Coils are
circular in cross-section, the shell is apparently com-
posed of three different layers (fig. 48.) and thick.
Later, the last coil starts to straighten out. The
aperture is round with either sharpened or thickened
edges; in the latter case, the former apertures re-
main recognizable as bulges (fig. 46.). The aperture
is armed with an either straight or curved inwards
denticle, recognizable only in well-preserved speci-
mens. On the outer surface, four grooves run along
the last coil. The deepest one, recognizable even in
cross-section (fig. 48.), ends with a denticle at the
base. Often its edges are raised, forming a common
keel. The second groove runs along the side opposite
to the denticle, and the other two run along both
sides. The surfaces between the grooves are vari-
ously developed. They are either simply rounded or
widely protruding or wing-like extended. In the last
case, edges are usually studded with spiny tubercles,
which increase towards the aperture, so that they
resemble a fragment of a limb of a decapod (fig. 49.).

EMENDED DIAGNOSIS: A relatively large species
of Laqueoserpula forming a rather regular, conical
or cylindrical spiral composed of 1’2 to 6 whorls.
Usually, umbilicus narrow, less often closed or mod-
erately wide. Tube somewhat depressed and pos-
sessing one thin and low but distinct median keel,
which transforms into a wide and low bulge with
a narrow median furrow in the anterior tube por-
tion. Incremental lines distinct and strongly curved
forward toward the keel, causing a spine protruding
at the aperture, and toward the base. When more
strongly developed, incremental lines forming weak
‘alae’-shaped peristomes. Rarely, peristomes very
strongly developed and possessing additional ‘ears’.
Tube wall extremely thick.

Free tube portion rising steeply, curved like a
corkscrew. Cross-section of free tube portion circular
to very much rounded triangular or quadrangular.
Three or five spines protruding at the aperture.

RESTRICTION OF THE EXTENT OF THE SPE-
CIES ‘REUSSI’: Weinzettl (1910) figured six speci-
mens which he determined as ‘Burtinella(?) reussi’. In
our opinion, these six specimens represent a mixture
of three different species belonging to three different
genera. Weinzettl did not state which of his specimens
should be the holotype. Therefore firstly it is crucial to
decide which of these three species should represent
the real reussi. In Weinzettl’s (1910) pl. 3, one species
is represented by three figured specimens, the second
species is represented by two figured specimens, and

the third species is represented by a single figured
specimen. We decide herein that the three specimens
figured by Weinzettl (1910) in his pl. 3, figs 46, 47 and
51 should represent the real reussi.

Before we select the lectotype and syntypes from
Weinzettl’s (1910) type series (see below) in accor-
dance with ICZN Recommendation 73F, the other
three specimens figured by him should be addressed:
Figs 48 (specimen from Korycany, not found oth-
erwise in the NM collections) and 50 (NM-03536)
belong to a species similar to Pyrgopolon tricostatum
(Goldfuss, 1841). Weinzettl’s fig. 49 (NM-03540) be-
longs to Placostegus velimensis Jiger and Koci, 2007
and should be added to the synonymy list of that
species.

TYPE SPECIMENS: The lectotype is specimen NM-
03538, original of Weinzettl (1910, pl. 3, fig. 51, figu-
red upside down), here refigured in Text-fig. 2A1-A2,
from the Lower Turonian of Kamajka near Chotusice.
It is a dextrally coiled spiral; the spiral diameter at the
base is 9.2 mm, tube diameter of aperture is 6.8 mm,
height of specimen is 17.2 mm. The thickness of the
tube wall at the aperture is 2.4 mm.

The 1% syntype is specimen NM-03539, original
of Weinzettl (1910, pl. 3, fig. 46), refigured herein
in Text-fig. 2C1-C2, from the Lower Turonian of
Kamajka near Chotusice. It is the free tube portion of
a dextrally coiled specimen bearing two peristomes
and protruding spines at the aperture. The peristomes
and the fine transverse striae are V-shaped.

The 2™ syntype is specimen NM-03537, origi-
nal of Weinzettl (1910, pl. 3, fig. 47, figured upside
down), refigured herein in Text-fig. 2B1-B2, from
the Lower Turonian of Kamajka near Chotusice. It
is a part of the free tube portion showing the aper-
ture with protruding spines. The thickness of tube
wall at the aperture is 2.6 mm. Bryozoa encrust the
specimen. See Table | for size data and registration
numbers of types and other figured specimens.

STRATUM TYPICUM: Upper Cretaceous, Lower
Turonian.

LOCUS TYPICUS: Old quarry at Kamajka near
Chotusice (Caslav district, Czech Republic).

MATERIAL: Often the number of tubes is higher
than the number of physical specimens, because oc-
casionally two or more tubes are attached to each
other or to a common substrate, forming a single
cluster.

— 220 tubes (174 specimens) from Velim near Kolin,



6 MANFRED JAGER ET AL.

Tube diameter at

Inventory Type / Original Text- Diameter of base | aperture or anterior | Height of specimen Notes
number figure end
NM-03538 lectotype 2A1-2 9.2 mm 6.8 mm 17.2 mm
NM-03537 2nd syntype 2B1-2 not preserved 7.0 mm 15.7 mm
NM-03539 Ist syntype 2C1-2 not preserved 6.4 mm 14.8 mm
original of Ziegler B
NM-05167 (1984 pl. 5, fig. ) 2D1-3 7.9 mm 4.6 mm 11.8 mm
NM-07681 - 2F 10.9 mm 5.1 mm 6.7 mm infested by Protulophila
) ) ) gestroi Rovereto, 1901
NM-07682 - oF 12.7 mm 6.4 mm 9.4 mm infested by Protulophila
’ ' ' gestroi Rovereto, 1901
NM-07683 - 2G 10.1 mm 4.9 mm 7.4 mm
NM-07684 - 2H, 3D | 8.8 mm (incomplete) 5.1 mm 8.5 mm
NM-07685 - 21 9.9 mm 4.0 mm 12.6 mm
B upper tube 8.1 mm, | upper tube 5.3 mm, |Al=14.0 mm, A2 =15
NM-07686 3Al-4 lower tube 8.0 mm | lower tube 4.2 mm mm, total 14.5 mm
larger tube 5.2 mm, . .
NM-07687 - 3B1-3 larger tube 14.6 mm, smaller tube not measured mfeste('i by Protulophila
smaller tube 8.6 mm damaged anteriorly gestroi Rovereto, 1901
left 8.0 mm, right view C1 =7.5 mm,
NM-O7688 - 315 7.5 mm >0 mm tube C2, C3 = 142 mm
upper tube 8.1 mm, . .
NM-07689 B 4A | middle tube 9.4 mm, only upper aperture 21.9 mm 1nfesteq by Protulophila
lower tube 7.0 mm preserved, 5.5 mm gestroi Rovereto, 1901
base of one tube aperture of smaller
NM-07690 - 4B tube preserved only, | total height 11.4 mm
8.5 mm
4.5 mm
NM-07692 - 4C not preserved 4.0 mm preseve(rinlrlrelnght 73
NM-07693 - 4D not preserved 4.5 mm 18.7 mm

Table 1. Dimensions of the analysed specimens of Laqueoserpula reussi (Weinzettl, 1910).

sublocality VII (‘pocket Vaclav’), including: 3 — 7 tubes from Chrtniky, layer 5 with Cyathidium

tubes figured by Ziegler (1984), see synonymy list; depressum Sieverts, 1932 (see Zitt et al. 2006);

185 tubes collected by TK during 2001-2007; 32 — 23 tubes (22 specimens) from Kank near Kutna

tubes collected by MJ in 2006. 217 tubes or 171 Hora: 10 tubes or 9 specimens collected by MJ and

specimens out of this material from Velim were TK during 2005-2007; 13 tubes collected by TK

examined in detail by MJ, forming the core of the during 2014-2016;

database for the morphologic description; — 7 specimens from Turkailk near Kutna Hora: 1 tube
— 126 tubes (112 specimens) from Chrtniky, layer 8f collected by TK in 2016 and 6 specimens collected

(see Zitt et al. 2006): 106 tubes collected by MJ in by TK in 2017,

2006; several tubes collected by Radek Vodrazka — c. 89 tubes (c. 86 specimens) from Kamajka near

in 2006; Chotusice: 3 tubes (lectotype and two syntypes)

Text-fig. 2. Laqueoserpula reussi (Weinzettl, 1910), Lower Turonian. A — NM-03538, lectotype, original of Weinzettl (1910, pl. 3, fig. 51,
figure has been reversed), Kamajka near Chotusice; dextrally coiled spiral; A1 — aperture; A2 — lateral view of attached and free tube portions.
B — NM-03537, 2" syntype, original of Weinzettl (1910, pl. 3, fig. 47, figure has been reversed), Kamajka near Chotusice; part of free tube
showing aperture with protruding spines; note encrusting bryozoans; B1 — aperture; B2 — lateral view of free tube. C — NM-03539, 1% syntype,
original of Weinzettl (1910, pl. 3, fig. 46), Kamajka near Chotusice; free tube portion of a dextrally coiled specimen bearing two peristomes
and spines protruding from the aperture; note V-shaped peristomes and fine transverse striae; C1 —aperture with spines; C2 — lateral view of
free tube. D — NM-05167, original of Ziegler’s (1984, pl. 5, fig. 8) Eoplacostegus sulcatus (Sowerby, 1829), Velim; D1, D2 — lateral views of
attached and free tube portions; D3 —oblique view from below of attached and free tube portions. E — NM-O7681, Velim; spiral attached tube
portion with extremely well-visible incremental lines; tube infested by the symbiont Protulophila gestroi Rovereto, 1901. F — NM-07682,
Velim; planar spiral attached tube portion with well-preserved aperture; tube infested by the symbiont P. gestroi. G — NM-07683, Velim, pocket
Vaclav; low spiral attached tube portion showing incremental lines and a low median keel turning into a median furrow. H — NM-07684,
Chrtniky; broken attached tube portion showing transverse ornamentation of tube inner surface, same specimen as in Text-fig. 3D. [ — NM-
07685, Velim; high spiral attached tube portion with long free tube portion. Scalebars equal 2 mm.
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figured by Weinzettl (1910); 8 additional tubes
(formerly labelled Serpula ampullacea Sowerby)
deposited in the collection of the National Museum
at Prague (NM-09500-9501, NM-0s392), 1 un-
usually ornamented specimen consisting of 4 tubes
collected by Radek Vodrazka in 2006 labelled
NM-07693, 74 tubes of additional material from
an unknown collector labelled NM ake. 36675/1957
(CL 3637);

— 5 tubes from Zbyslav No. 51 near Caslav, figured
by Ziegler (1984), see synonymy list;

— 40 tubes from Starko¢: 33 tubes collected by
Antonin Culek, NM akc. 228/1968; 7 tubes col-
lected by Vlastimil Zazvorka, NM akc. 29173/1946;

— 6 specimens from Piedboj near Prague (Piedboj
u Prahy), collected by Olga Nekvasilova during
1960-1967,

— 3 tubes from Gamighiibel at Dresden-Kauscha
in Saxony, including the original specimen of
Geinitz (1875) in the collection of the Senckenberg
Naturhistorische Sammlungen Dresden (Jager
2014).

We have had no opportunity to study the spec-
imens from Zelenice (‘Schillinge’) near Bilina and
Novosedlice (‘Weisskirchlitz’) near Teplice, but from
literature data and figures (Reuss 1845-1846) it is
obvious that L. reussi occurs also there.

OCCURRENCE: Upper Cenomanian, Pfedboj near
Prague, Gamighiibel at Dresden-Kauscha in Saxony;
Lower Turonian, Velim, Chrtniky, Kailk near Kutna
Hora, Turkaik near Kutna Hora, Kamajka near Cho-
tusice, Zbyslav No. 51 near Caslav, Starkog, Zele-
nice (‘Schillinge’) near Bilina, Novosedlice (‘Weiss-
kirchlitz’) near Teplice.

DESCRIPTION

Course of the attached tube portion: Most tubes
occur as single individuals, and some form small clus-
ters (Text-figs 3A1-A4, 3B1-B3, 4A1-A2, 4B1-B2)
consisting of usually only 2 or 3, in a few cases of up
to 6 specimens cemented to each other. The largest
cluster was found at Chrtniky, it measures 22x10 mm

(Text-fig. 4A1-A2). Within the clusters, the tubes may
be equal or different in age and sense of coiling.

The attached tube portion consists of the non-spi-
ral initial tube portion and the main tube portion
forming a spiral.

The non-spiral initial tube portion is clearly
visible only in juvenile tubes. It may be straight or
slightly curved, either regularly or irregularly. In
adult tubes it is only partly visible either on the un-
derside of the spiral main tube portion which is usu-
ally detached from the substrate (Text-fig. 3B3, Cl)
or as a cross-section on the base of the lateral view of
the spiral main portion. The longest preserved initial
tube portion is 9 mm long, its width is 0.7-2.3 mm
and increases only slowly.

The main tube portion forms a low conical
or cylindrical spiral usually composed of 12 to 4
whorls, but a specimen from Chrtniky possesses 4
1/3 whorls, another specimen from the same locality
6 whorls. The average number of whorls per tube is
c. 2.84 (n = 39 tubes from Velim). The first whorls
are attached directly to the substrate. In adult tubes,
they are visible only from the underside, after the
tube is detached from its former substrate, because
they were overgrown more or less completely by the
last whorl (Text-figs 3B3, C1, 5B). Only the last whorl
(or slightly more) is seen in lateral view and from
above. Moreover, the tube’s basal seam may become
rather wide in some tubes and smoothes the bound-
ary between whorls, sometimes making differenti-
ation between whorls difficult. The diameter of the
spiral grows larger in the first whorls. Later it stays
more or less constant or diminishes within the last
whorl, thereby forming a low cylinder or low conus.
This spiral is up to 10.5 mm high and up to 13 mm
in diameter. Usually, the diameter is somewhat larger
than the height, less often the height is larger than
the diameter. In most specimens the spiral is more
or less regular, but in some the diameter of the spiral
is distinctly larger in one axis than in another axis
perpendicular to the first one, depending on the sub-
strate, which may either be more or less plain (though
uneven) or somewhat undulating. The spirals may be
somewhat irregular especially when situated closely
to one another in the clusters.

<— Text-fig. 3. Laqueoserpula reussi (Weinzettl, 1910), Lower Turonian. A — NM-O7686, Velim; irregular high spiral composed of at least three

tubes attached to each other, the uppermost tube possessing a short free tube portion with well-preserved aperture; A1-A2 — lateral views;

A3—-A4 — oblique lateral and top views. B—NM-07687, Velim; spiral attached tube portions of two specimens laterally attached to each other,

one infested by the symbiont Protulophila gestroi Rovereto, 1901, one possessing a free tube portion, the other broken anteriorly; B1-B2 — two

opposite lateral views; B3 —broken tube portions on the underside. C — NM-07688, Chrtniky, lithounit 8f; high and slender spiral attached tube

portion; C1 — broken tube portions from the underside, note non-spiral initial tube portion; C2 — oblique lateral and top view; C3 — lateral view.

D — NM-07684, Chrtniky; detail of longitudinally broken spiral attached tube portion showing (in the top of the image) parabolic incremental
lines, same specimen as in Text-fig. 2H. Scalebars equal 2 mm.
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There is no preference in the sense of coiling. Out
of 182 tubes from Velim, 95 (52.2%) are sinistrally
coiled, and 87 (47.8%) are dextrally coiled. Out of
58 tubes from Chrtniky, 28 (48.3%) are sinistral and
30 (51.7%) are dextral (we use the terms ‘sinistral’
and ‘dextral’ in the same sense as zoologists when
describing spirorbin serpulids).

Out of 107 tubes from Velim, about 69 (64.5%)
show a narrow or very narrow umbilicus, in 21
tubes the umbilicus is totally closed, and 17 tubes
show a moderately wide umbilicus. In 22 tubes from
Chrtniky, the respective numbers are 15, 3, and 4.

Within the spiral, the diameter of the tube in-
creases moderately and reaches usually 3.5-5 mm, in
a few tubes up to 6 mm.

Although the 3 tubes available from Gamighiibel
in Saxony represent a set too small to enable reliable
statistics, it is remarkable that they all are consider-
ably small (Jiger 2014): 13/,-2'/5 spiral whorls, spiral
diameter up to 7.5 mm, spiral height up to 5 mm, tube
width up to 2.5 mm when measured excluding basal
seam and 3.2 mm when including basal seam, no free
tube portion was detected.

Course of the free tube portion: In about one-third
of the specimens, a free tube portion is developed or
is preserved at least as a loose fragment. At the end
of the spiral, the whorl base loses contact to the prior
whorl, and the tube rises steeply while still continu-
ing the sense of coiling of the spiral (Text-figs 2A2,
B2, C2, DI1-D3, I, 3B1-B2). The free tube portion
consists of “4—% whorls only. It resembles a short
portion of a corkscrew. Except for a regular torsion
related to the corkscrew shape, the free tube portion
is not twisted irregularly around its longitudinal axis,
with only one specimen showing slight torsion. Thus,
the orientation of the animal inside its tube remained
fairly constant for all of its life. Usually, the free tube
portion is 4—11.8 mm high, rarely reaches over 14 mm
or even 17.5 mm in an extraordinary specimen from
Kailk. One of the fragments from Starkoc is at least
18.5 mm high but incomplete.

In the free tube portion, the tube diameter in-
creases slowly and reaches usually 5—-6 mm, but
rarely it may stay as small as only 2.6 mm, or reach
up to 7 mm.

Longitudinal ornamentation: In the attached tube
portion there is a single thin and low but distinct line-
like median keel. Only very rarely the keel may be
slightly higher and somewhat undulating for a short
part of its length. In the anterior part of the spiral, the
keel usually transforms into a wide and low bulge
with a narrow median furrow. Bulge and furrow con-
tinue in the free tube portion.

In the anterior part of the spiral, there is a narrow
lateral furrow on each side. These furrows also con-
tinue in the free tube portion, so that the free tube
portion possesses at least three more or less distinct
longitudinal furrows. Moreover, in few specimens a
fourth furrow may be seen on the underside of the
free tube portion.

Transverse ornamentation: Incremental lines sit-
uated close to each other are distinctly developed.
Along the tube, the incremental lines are strongly
curved forward toward the keel, resulting in a pro-
truding spine at the aperture (for example, Text-
figs 2B1, C1-C2, 4C1, 5A1). However, only in a few
specimens the spine points forward. Usually, it points
obliquely forward/downward over the aperture at c.
45° At the base of the attached tube portion, the
incremental lines are also curved forward, but less
strongly. This curvature continues in the free tube
portion, resulting in a second and third blunt spine
or ‘ears’ at the aperture. The incremental lines are
somewhat curved backward in the upper left and
right of the tube.

A few incremental lines may be stronger or joined
by an incision resulting in somewhat bulging alae-
shaped weak peristomes. In an unusual specimen
from Velim (Text-fig. 2E), the incremental lines are
very strongly developed and situated at wider dis-
tances than usual, giving the tube’s surface a leafy
aspect.

No distinct discrimination between strong incre-
mental lines and weak peristomes can be drawn. Such
weak peristomes resemble the ‘alae’ of Cementula
Regenhardt, 1961 and Spiraserpula Regenhardt, 1961.
Moreover, irregular slight bulging may occur.

In a few tubes, the peristomes are so strongly de-
veloped that at first sight, these tubes look very dif-
ferent from the usual aspect. However, in all other

<— Text-fig. 4. Laqueoserpula reussi (Weinzettl, 1910), Lower Turonian. A — NM-07689, Chrtniky; extremely high spiral composed of at least

three individuals attached to each other, infested by the symbiont Protulophila gestroi Rovereto, 1901; A1-A2 — lateral views. B — NM-07690,

Chrtniky, lithounit 8f; spiral portions of two tubes laterally attached to each other, both broken anteriorly, showing keel and incremental lines;

B1 — top view; B2 — lateral view. C — NM-07692, Chrtniky; fragment of free tube portion showing keel, incremental lines, and a well-devel-

oped spine at the aperture; C1 — top view; C2 — aperture (tube damaged in lower right). D — NM-07693, Kamajka near Chotusice; attached

and free tube portions showing extremely strong peristomes; D1-D3 — different top lateral views; note oyster shell attached to D1-D2; D4 —
aperture. Scalebars equal 2 mm.
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characters except the shape of the peristomes, these
tubes do not differ from the others. For this reason, no
taxonomic discrimination is made. This is the case for
three tubes unique for Kamajka, Velim, and Chrtniky
(layer 5), respectively, all described below. Moreover,
this feature is seen in one tube fragment from
Chrtniky (layer 8f). In these unusual peristomes, not
only the alae are strongly developed, especially in the
region of the upper spine and the two lower spines, but
additionally there is one sharp angular ‘ear’ developed
each in the upper left and upper right position where
the incremental lines are curved backward. This is in
contrast to the aspect of the normal weak peristomes,
where no trace of such ‘ears’ is detectable in that posi-
tion. These ‘ears’ can be up to 1.3 mm high. The three
spines and two ‘ears’ give the unusual peristomes an
aspect consisting of five parts altogether.

The specimen from Kamajka (Text-fig. 4D1-D4)
possesses four strong peristomes. The first is situated
in the spiral one-half whorl behind the transition to
the free tube portion. The second peristome follows
at a longitudinal distance of approximately 10 mm
and is situated directly in front of the transition from
the attached to the free tube portion. The second,
third and fourth peristomes follow closely one after
the other so that the (somewhat damaged) fourth peri-
stome (which had been the final aperture) is situated
only 6 mm in front of the second peristome. Three
juvenile tubes of the same species grow in different
directions on the adult tube, thereby disturbing the
clear picture of the four peristomes. The specimen
from Velim possesses four strong peristomes as well.
Here all four are situated in the free tube portion.
The longitudinal distance from the first to the fourth
peristome is 5—6 mm. The tube is attached to an oys-
ter, and several small oysters are attached to the tube
as epibionts, thereby likewise disturbing the clear
picture of the four peristomes. In the specimen from
Chrtniky (layer 5), there are three strong peristomes,
the first two situated in a distance of 4 mm and the
third in less than 1 mm from the second.

Cross-section: In the attached tube portion, the
small longitudinal keel does not affect the shape of
the cross-section, which is more or less circular or
rounded trapezoid. However, often the upper side is
somewhat flattened so that the tube appears some-
what depressed. Moreover, the tube base may or may
not be somewhat broadened by a seam.

In the free tube portion, the cross-section is
roughly circular to very much rounded triangular or
rounded quadrangular (Text-fig. 5A). Here the lon-
gitudinal furrows slightly modify the shape of the
cross-section.

The tube wall is extremely thick (Text-fig. SA-B).
In most specimens the diameter of the lumen mea-
sures between one-half and one-third of the diameter
of the tube, in a few specimens even only between
one-third and one-fourth. Usually, the lumen mea-
sures 1.5-2.0 mm in the anterior part of the attached
tube portion and in the free tube portion. In two
specimens the lumen in the anterior part of the at-
tached tube portion measures only 1.2 mm and 1.4
mm, respectively. Usually the lumen is circular, but
it may be rounded subquadrangular if the aperture is
subquadrangular.

Tube structure: No tabulaec were found. The sur-
face of the tube is light brownish. Nearly the entire
tube wall consists of the parabolic layer, whereas the
cylindrical layer is very thin. In many longitudinal
sections the parabolic lamellae are visible at once,
without any chemical treatment. Although the pattern
is variable depending in part on the location and di-
rection of the section, the inner and outer rami of the
parabolic lamellae are often more or less symmetrical
to each other. However, in the section shown in Text-
fig. 3D the outer rami appear to be longer than the
inner rami. The shape of the parabolic lamellae is also
visible in the longitudinal section treated chemically
for ultrastructure investigation (see below) in Text-
fig. 5B2. The characteristic parabolic arrangement
of the lamellae visible in the longitudinal sections

Text-fig. 5. Tube structure and ultrastructure of Laqueoserpula reussi (Weinzettl, 1910), Velim, ‘pocket Vaclav’ (for details see Zitt et al. —>

1997), Lower Turonian. Tubes partially opalised. A— NM-d17a/2016; serial transverse sections through tube aperture; A1 — schematised serial
transverse sections from the apertural spine tip to the fully enclosed lumen showing a characteristic morphology of the aperture and its laminar
structure; numbers indicate distance from the tip of the spine in mm, scale-bar equals 1 mm; A2—A4 — detail of the 0.90 transverse section,
SEM images showing concentric incremental lamellae of the simple prismatic (SP) structure. The lamellae, circular when close to apertural
spine axis (sa, A3 detail), laterally pass into lobes giving the whole structure a cross-section resembling a rounded anvil (A2). A4 shows a
detail of the lamellae at transition to lobes (to the left) and close to the lumen (lu); scale-bars equal 200 pm. B — NM-d17b/2016, longitudinal
section of tube, single section oriented almost identically to the plane of symmetry of the adapertural portion of tube (lu = lumen); B1 — peel of
a longitudinal section of the tube; arrows point to inter-whorl seams shown also in B2-B3 (ap = aperture, en = endoskeletozoan or incorporated
polychaete tube of a different specimen, op = heavy opalisation obscuring the structures); scale-bar equals 1 mm; B2 — detail of a polished
etched section of the same specimen showing tube structure with whorl seam arrowed; SEM image, scale-bar equals 200 um; B3 — detail of
increments showing diagenetically affected simple prismatic ultrastructure and discordance at one of the marked whorl seams; SEM image,
scale-bar equals 200 pm.
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is a feature by which even fragments of L. reussi
may well be discriminated from tube fragments of the
co-occurring other serpulid species which either pos-
sess non-symmetric lamellae or do not have distinct
lamellae. As the parabolic lamellae are increments
representing earlier ontogenetic stages, they even al-
low the reconstruction of the tube shape of a younger
stage, at least in longitudinal section.

The inner surface of the tube wall is either smooth
or (presumably when somewhat worn) bears deli-
cate striae more or less parallel to each other (Text-
fig. 2H). There are c. 15 striae per millimetre of tube
length. The striae run perpendicular to the tube’s
longitudinal axis but are curved backward at the roof
of the lumen.

Ultrastructure: Selected specimens from Velim
and Chrtniky were ground longitudinally and trans-
versely, polished and etched with 1% acetic acid for
ten minutes before SEM examination (Text-fig. 5).
The tube wall consists of 10—15 pm long, slender,
irregular crystallites that are arranged approximately
parallel in layers (Text-fig. 5A4, B3). The crystallites
are arranged approximately perpendicular to the sur-
face of the tube wall and follow its curvature at the
aperture (Text-fig. SA3). This structure is ‘simple
prismatic (SP)’ following Vinn et al. (2008) and is
present in the entire tube including its basal part.

COMPARISON AND DISCUSSION

Weinzettl (1910, p. 24) stated as follows (trans-
lated): In very various sizes from Korycany'’s sed-
iments [i.e., Korycany Member], especially at
Kamajka and Zbislav [Zbyslav]. The fact that even
elsewhere, namely in the Cretaceous of Saxony, sim-
ilar if not identical forms are found, is proven by
depiction in Geinitz’s Elbthalgeb. I. 2. plate 63, la-
beled as Serpula. Also in Roemer (Nordd. Kreideg.
plate 16) and Goldfuss (Petref- Germ. III. plates 70,
71), similar forms determined as Serpula are figured,
some of which already Stoliczka (Cret. gastr. of South
India page 238) claimed as members of the Vermetid
family. — However, according to morphology and ul-
trastructure, it is obvious that L. reussi belongs to the
family Serpulidae.

In all likelihood, the earliest description of L. reussi
from the BCB was given by Reuss as early asin 1844. He
described it very briefly as “Serpula gordialis Schloth.
Var. spirata m.” from the “Conglomeratschichten
von Teplitz” and “Gehéinge von Liebschitzer Thales
bei Bilin” (Reuss 1844, p. 216; i.e., Novosedlice near

Teplice and Zelenice near Bilina), but provided no fig-
ure. In 1845-1846 his taxonomical attitude shifted,
and he left the original variety ‘spirata’ for ‘Serpula
ampullacea Sow., this time indicating particular lo-
calities as ‘Weisskirchlitz’ (i.e., Novosedlice) and
‘Schillinge’ (i.e., Zelenice). Recent fieldwork by JS
and Radek Vodrazka in 2006 detected only the over-
lying hemipelagic marlstones of the Teplice Formation
(Upper Turonian) within the Zelenice area. Even Reuss
himself knew no outcrops, but had to rely on scattered
rock fragments lying around (Reuss 1844, p. 63). The
original material studied by Reuss was destroyed in
1956, while micropalaeontological data are missing,
but the material from Schillinge either stored in other
collections or published by Reuss shows a Tylocidaris
(T)) sorigneti—Cidaris vesiculosa’-Amphidonte (A.)
reticulatum taphocenosis typical for the basal layers of
the Lower Turonian in analogous ‘rocky-coast’ locali-
ties of the BCB.

Lommerzheim (1979) introduced the new genus
Laqueoserpula and three new species: L. litoralis
(type species), L. dolioformis and L. plana; the type
locality and type stratum of all these three species
is Rauen quarry at Miilheim-Broich, Westphalia,
north-west Germany, lowermost Cenomanian,
Hypoturrilites carcitanensis Zone. At the end of the
section about L. plana, Lommerzheim (1979) also
briefly mentioned a ‘Laqueoserpula cf. plana’ from
Le Mans (France) and Velim near Kolin. Although
we were not able to detect any specimen of the ge-
nus Laqueoserpula in the Cenomanian of Le Mans
region (Koci et al. 2017), it seems very probable that
‘Laqueoserpula cf. plana’ sensu Lommerzheim from
Velim may well belong to L. reussi.

One of us (MJ) is studying (work in progress)
sabellid and serpulid tubes from the type locality of
Lommerzheim’s three Laqueoserpula species. The
preliminary results are: (1) the Laqueoserpula tubes
from Miilheim-Broich closely resemble L. reussi
from the BCB. However, Laqueoserpula tubes from
both regions still remain easily distinguishable. (2)
Despite Lommerzheim’s descriptions and figures,
in practise his three Laqueoserpula species from
Miilheim-Broich are hardly distinguishable from
each other; this is due to several factors: overall
similarity of the three species, the wide individual
morphological variability within each species, the
fragmentary and worn preservation of most speci-
mens, and the predominance of specimens which are
not fully grown and lack a free anterior tube portion.
While L. plana may stay a separate species morpho-
logically marked by its generally low-lying growth
which, however, may have resulted from local eco-
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logical conditions, the two upward-rising species are
so similar to each other that L. dolioformis may be
considered a subjective synonym of the type spe-
cies L. litoralis. (3) At Miilheim-Broich, small spi-
ral tubes of Laqueoserpula closely resemble those
of Cementula and Spiraserpula, both of Regenhardt,
1961, especially C. spirographis (Goldfuss, 1831),
but when comparing small specimens of about an
equal diameter of the spirals from Miilheim-Broich,
Laqueoserpula may be distinguished from C. spiro-
graphis by its slightly larger tube diameter and some-
what lower number of whorls visible when viewed
from above (partly caused by a narrower umbili-
cus in Laqueoserpula). Moreover, smoothing of the
boundaries between the whorls is more advanced in
Laqueoserpula. When growing larger, the course of
the tube may become considerably more irregular in
Laqueoserpula than in Cementula or Spiraserpula.
Generally, small clusters consisting of more
than only a single tube occur more commonly
in Laqueoserpula than in the usually solitary
Cementula or Spiraserpula. When comparing L.
reussi with Laqueoserpula tubes from Miilheim-
Broich, L. reussi slightly more often forms clusters
consisting of 2-3, rarely up to 6 tubes, whereas
clusters consisting of only 2 tubes are rather rare at
Miilheim-Broich. Laqueoserpula reussi may reach
a considerably larger tube diameter already in the
posteriormost initial tube portion as well as in the
free anterior tube portion. Its tube is robust and
its tube wall is extremely thick. Moreover, spirals
of L. reussi often grow somewhat higher than at
Miilheim-Broich where the low-lying L. plana dom-
inates in abundance over the two upward rising spe-
cies. In contrast, the difference in spiral diameter is
smaller, and due to the low-lying but widely-spread-
ing morphology of L. plana whose whorls often
irregularly cover the earlier built ones incompletely
and obliquely. The maximum spiral diameter is even
slightly larger in species from Miilheim-Broich than
in L. reussi. While the usual number of whorls per
spiral is equal in either region, only L. reussi may
exceptionally have up to 6 whorls. The width of
the umbilicus is rather variable, but at Milheim-
Broich, specimens with a closed umbilicus are the
most common, whereas in L. reussi specimens with
a narrow or very narrow umbilicus dominate. While
in most Laqueoserpula specimens from either re-
gion a free anterior tube portion is short or lacking
(not built or broken off), in a few specimens it may
grow to a considerable length: up to 18.5 mm in
L. reussi, up to 25 mm in L. /itoralis according to
Lommerzheim (1979), and if this free portion forms

a steeply rising corkscrew, it has “4—% whorls in
L. reussi and up to 1% whorls in specimens from
Miilheim-Broich. Lommerzheim (1979) mentioned
a curved and horizontal free portion in L. plana, a
corkscrew in L. litoralis, and a straight and vertical
tube in L. dolioformis. Well-developed five-spined
peristomes occur only rarely in a few exceptional
specimens of L. reussi, but well-developed incre-
mental lines or weakly developed peristomes are
rather common. In contrast, at Miilheim-Broich a
single well-developed peristome is common at the
final aperture, and in some specimens, peristomes
also occur in positions slightly posterior to the final
aperture. But only rarely one or two weakly devel-
oped peristomes occur in the attached spiral tube
portion, and incremental lines, if developed at all,
are considerably less conspicuous than in L. reussi.

Already Lommerzheim (1979) assigned Lagqueo-
serpula to his informal ‘I. Formenkreis’ including the
genera Serpula Linneeus, 1758, Hydroides Gunnerus,
1768, Crucigera Benedict, 1887, and others sensu
Zibrowius (1972), and later Pillai (1993) and Pillai
and ten Hove (1994) recognised the close relation-
ships of Cementula Regenhardt, 1961, Spiraserpula
Regenhardt, 1961 and Serpula sensu stricto. These
genera belong to the ‘Clade Al Serpula-group’ sensu
Lehrke et al. (2007), Kupriyanova ef al. (2009) and
Ippolitov et al. (2014), respectively, to the tribe Ser-
pulini Rafinesque, 1815 of the subfamily Serpulinae
Rafinesque, 1815 according to the most recent scheme
of Kupriyanova et al. (2023). The general shape of
Laqueoserpula tubes is definitely much closer to that
of Cementula and Spiraserpula (Clade Al, Serpulini
Rafinesque, 1815) than to Placostegus Philippi, 1844
or Vitreotubus Zibrowius, 1979 (Clade AlI, Ficopoma-
tini Pillai, 1960) or to Filogranula Langerhans, 1884
and Metavermilia Bush, 1905 (Clade BI, Filograninae
Rioja, 1923) as presumed by Ippolitov et al. (2014, p.
133) who wrote about Laqueoserpula: “doubtful sta-
tus, may be related to Filogranula, Metavermilia or
other genera”.

However, in L. reussi a discrepancy in assign-
ment occurs between tube morphology pointing to
Clade Al, Serpulini, and the simple prismatic (SP)
ultrastructure which rather points to Clade AIl, Fico-
pomatini, according to the scheme of structures of
Vinn et al. (2008). Among serpulid tubes, the simple
prismatic ultrastructure is not very common but none
the less it is wide-spread, occurring in all four clades,
although in different frequencies: It occurs, e.g., in
the Oxfordian Placostegus planorbiformis (Miinster
in Goldfuss, 1831) (see Vinn and Furrer 2008, fig.
1.6, as ‘Tetraserpula planorbiformis Miinster’), the
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Miocene Placostegus polymorphus Rovereto, 1895
(see Vinn 2007, fig. 1.5, 1.6), the extant Placostegus
tridentatus (Fabricius, 1779) (see Vinn 2007, fig.
5.3, 5.4, and Vinn et al. 2008, table 2), and the ex-
tant Vitreotubus digeronimoi Zibrowius, 1979 (see
Vinn et al. 2008, table 2, fig. 5A, B). The simple
prismatic ultrastructure in tubes of the closely re-
lated genera Placostegus and Vitreotubus (Clade All,
Ficopomatini) results in the translucent, sometimes
even transparent glass-like aspect of their tubes, at
least in recent specimens, whereas most fossil tubes
are not translucent or even shiny anymore. Also
most of the Jurassic species of the genus Nogrobs
de Montfort, 1808 whose clade is questionable but it
may also belong to Clade AII (Ippolitov et al. 2014),
have a simple prismatic ultrastructure (Vinn 2005;
Kupriyanova and Ippolitov 2015). Even some extant
species of Clade BII, Spirorbinae, have a simple pris-
matic ultrastructure and vitreous tubes (Ippolitov and
Rzhavsky 2008; Kupriyanova and Ippolitov 2015).
Moreover, a simple prismatic ultrastructure is pres-
ent in a few Callovian and Oxfordian serpulid tubes
whose determinations according to their old labels
cannot be proven anymore, because they have been
ground for SEM examination (Vinn and Furrer 2008).

Multi-layered tubes are common among Clade Al
serpulids, Serpulini. The simple prismatic ultrastruc-
ture does occur, but only in some of the many species
of Serpula and Spiraserpula and only in some of their
tube layers or respectively tube parts. The simple pris-
matic ultrastructure is present in the outer tube layer of
Serpula crenata (Ehlers, 1908) (see Vinn et al. 2008,
table 2) and in the internal ‘keel’ (= internal tubestruc-
ture, ITS) in the extant Spiraserpula caribensis Pillai
and ten Hove, 1994 (see Vinn 2007, fig. 6.6) and in the
Miocene Spiraserpula sp. (see Vinn 2007, fig. 4.6).
According to ten Hove and Kupriyanova (2009, p.
95), “a hyaline granular overlay is present in tubes of
Spiraserpula species (see Pillai and ten Hove 1994),
as well as in Serpula oshimae and S. hartmanae, in
Hydroides mongeslopezi and also in an undescribed
species of Apomatus (ten Hove unpubl.). It may have
been overlooked in other taxa.” Apomatus Philippi,
1844 belongs to Clade BI, Filograninae.

We have also considered the possibility that reussi
may alternatively belong to the genus Placostegus
Philippi, 1844 whose simple prismatic ultrastruc-
ture would fit better. Already Lommerzheim (1979)
discussed some similarities of Laqueoserpula and
Placostegus. Moreover, when describing Placostegus
velimensis Jager and Koci, 2007, we also suggested
expanding the genus Placostegus to encompass some
fossil species which are somewhat different from the

small transparent tubes of the extant Placostegus
species. Compared to the case in P. velimensis, the
overall shape of L. reussi agrees even better with
the extant Placostegus species by the formation of a
spiral in the attached tube portion and by its steeply
rising free tube portion possessing usually three pro-
truding spines at the aperture (instead of four in P.
velimensis). However, some other arguments favour
the assignment of reussi to the genus Laqueoserpula:
There is a very close morphological similarity of
Laqueoserpula to Cementula and Spiraserpula by
size, by the formation of spirals whose boundaries
between whorls are smoothed, and by the possession
of alae-shaped peristomes. Laqueoserpula reussi
is much larger than the extant Placostegus species,
and its tube wall is much thicker. Like other fossil
Laqueoserpula species, L. reussi tends to form small
clusters composed of several specimens, in which
the single spiral may be somewhat deformed. The
fact that the spiral curvature is also kept in the cork-
screw-shaped free tube portion agrees better with
some of the Lower Cenomanian Laqueoserpula spe-
cies than with Placostegus species, whose free tube
portion is usually more or less straight. Moreover,
like in other fossil Laqueoserpula species, a remark-
ably high percentage of the specimens of L. reussi
is infested by the symbiont Protulophila gestroi
Rovereto, 1901. Therefore, when searching for a ge-
nus for the species reussi, Laqueoserpula seems to be
the best candidate.

Spiral tubes representing Protectoconorca Jager,
1983 may have a shape similar to L. reussi, but they
possess a very characteristic ornamentation around
the umbilicus that is not present in Laqueoserpula.
Moreover, the spiral of Protectoconorca is almost
always sinistral and normally does not possess a free
anterior tube portion.

Specimens of Conorca Regenhardt, 1961 and
Orthoconorca Jager, 1983 are usually more gracile,
higher than wide, and often their spiral consists of a
higher number of whotls.

Many different species names are mentioned in
our synonymy list, for example, ‘Serpula cf. rauca
Ziegler’ of Zitt et al. (2006, fig. 12M and p. 66) and
‘Foplacostegus sulcatus (Sowerby, 1829) of Ziegler
(1984, p. 235, pl. 5, fig. 8); these are misdetermina-
tions of tubes belonging to L. reussi. The original
name of the last mentioned Jurassic (Callovian to
Kimmeridgian) species is Serpula (Vermilia?) sulcata
J. de C. Sowerby, 1829 (combination preoccupied), and
its subjective synonym is Serpula tricarinata J. de C.
Sowerby, 1829. The actual valid name is Mucroserpula
tricarinata (J. de C. Sowerby, 1829) (see Ippolitov
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2007). ‘Serpula’ rauca V. Ziegler, 1984 is a species of
Placostegus similar to P. aduncus (Regenhardt, 1961)
and is clearly different from L. reussi.

The holotype of Martina martina Ziegler, 1984
from the Lower Turonian of Velim is not included in
our synonymy list. It was restudied by TK and MJ in
2006. It is a cluster composed of two serpulid tubes
which cannot be determined and may even belong
to two different species. The upper of the two tubes
may or may not be a juvenile specimen of L. reussi.
As the holotype, and by this also the type species
M. martina and the genus Martina Ziegler, 1984 are
doubtful, these names should be considered as no-
mina dubia and avoided in zoological taxonomy. The
other species mentioned under the genus Martina
by Jager (2005) should be reassigned to the genus
Orthoconorca Jager, 1983.

PALAEOECOLOGY

Substrate. Taylor and Wilson (2003) and Taylor
(2016) studied the competition between encrusters
on marine hard substrates. Although presumably all
tubes of L. reussi were originally attached to a hard
substrate, the only well-preserved substrates are the
tubes of the same species as can often be seen in the
clusters. In a few specimens a larger tube of a differ-
ent but undetermined serpulid species may have been
used as a substrate.

The only preserved substrates except serpulid
tubes are two oyster valves and a bryozoan colony.
However, in the case of the two oyster valves, it is
uncertain if they were really used as substrates or if
they were only transported by chance to their posi-
tion underneath the dead tubes. Otherwise, no other
substrate could be identified from the shape of the
impression at the tube underside, as no distinct orna-
mental pattern was found. This means that distinctly
ornamented substrates such as mollusc shells (ex-
cept oysters) were probably not used as substrates.
Usually, the tube underside is more or less plain but
uneven, whereas in a few specimens the tube under-
side is somewhat curved; not in a single specimen
is the underside strongly concave. That means that
marine plants possessing a cylindrical stem of small
diameter did not serve as a substrate for L. reussi.

Notonly Laqueoserpula, butalso Protectoconorca
and some other serpulid genera were smaller in
the lowermost Cenomanian at Miilheim-Broich
compared to other, geologically younger Upper
Cretaceous localities. Therefore it may be questioned
if increase in size soon after the start of new phylo-

genetic lineages is a phylogenetic phenomenon or
rather an ecological phenomenon caused by specific
ecological conditions at Miilheim-Broich.

The small size is certainly due to the cryptic en-
vironment between boulders and/or in erosional de-
pressions of the sea-floor: approximately circular or
irregular crater-like potholes or pockets, or longitudi-
nal grooves. Some of the small organisms lived inside
these potholes, whereas others are washed into them
from the nearby slightly deeper sea. At Miilheim-
Broich, these erosional depressions were eroded into
the surface of the tilted Carboniferous sandstone by
the abrasive action of pebbles and sand grains which
were moved by the agitated transgressive sea. Kahrs
(1927) provided some impressive photographs of the
outcrops at Miilheim-Broich and a schematic draw-
ing of a vertical section through a pothole. Formerly,
all these geological details had been well exposed by
quarrying and, at a smaller scale, also by the activi-
ties of geologists and fossil collectors. Lommerzheim
(1979) interpreted the site at Miilheim-Broich as a
coral reef on a sandy seafloor with many boulders
in c. 5-30 m deep, moderately agitated, eutrophic
waters. In the hollow spaces between the boulders
plenty of small shelly remains accumulated, espe-
cially near the somewhat sheltered margins inside
the potholes where they were locally preserved from
later erosion. Although most of these small fossils
were found loose, most probably many of these or-
ganisms had originally been attached to the boulders
or the sea-floor or the potholes.

Likewise, many of the localities where L. reussi
is found in the BCB are fossil-rich sediment fillings
of hollow depressions (‘pockets’) in the seafloor, de-
scribed in detail by Zitt e al. (1997, 2006). In the near-
shore shallow water localities of the BCB, L. reussi
was also well adapted for living in a high energy
environment as evidenced by its thick tube wall and
a compact spiral tube. Presumably also this species
lived attached to hard rocks, boulders and cobbles.

It is striking that the geological setting and the
palacoenvironment were very similar in the two re-
gions where fossil tubes of Laqueoserpula are most
commonly found: in the lowermost Cenomanian at
Miilheim-Broich and in the Upper Cenomanian and
Lower Turonian of the BCB. Other, geologically
younger Upper Cretaceous species of Laqueoserpula
were found, although in a lower abundance, in other
nearshore shallow water environments which, how-
ever, are not small-sized depressions — potholes or
‘pockets’ — on the seafloor, but somewhat wider, more
horizontal strata that were formed a little further from
the ancient coastlines. These additional occurrences
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are: (1) Laqueoserpula? sp. of Jager (1983) in the
Middle Santonian iron-ore deposit (‘Trimmererz’,
consisting of iron-rich concretions originally depos-
ited in Lower Cretaceous claystones, but later eroded,
partly broken, partly strongly rounded, and accumu-
lated in a matrix of fossil-rich Middle Santonian marl-
stones by the agitated transgressive sea) at Lengede in
Lower Saxony in Germany, plus a single tube of the
same species from coarse-grained Upper Santonian
marlstones/limestones at Gehrden in Lower Saxony;
and (2) Laqueoserpula schmidwallisi Jager, 2005 in
the uppermost Maastrichtian Meerssen Member in
the city of Maastricht in The Netherlands and at the
nearby Albert Canal in Neercanne in Belgium.

It is uncertain if Laqueoserpula intumescens
Radwanska, 2004 from the Lower Kimmeridgian
sponge/microbe bioherm facies (previously assigned
to the Upper Oxfordian, before the downward shift of
the Oxfordian/Kimmeridgian boundary) of Wapienno/
Bielawy, Kuiavia region, north-central Poland, is a true
Laqueoserpula or rather a spiral Placostegus similar
to but not identical with the widespread Placostegus?
planorbiformis (Minster in Goldfuss, 1831).

Remarkably, all the above mentioned localities
where Laqueoserpula was found (Text-fig. 1), with-
out any exception, yielded plenty of small to me-
dium-sized fossils, representing a high diversity
of organisms. Among these, at least all the Upper
Cretaceous localities represent nearshore or even ex-
tremely nearshore shallow water localities. Only the
single Upper Jurassic locality, where the occurrence
of true Laqueoserpula is slightly uncertain, may
have been deposited in somewhat more offshore and
deeper waters in the lower part of the photic zone.

Encrusters, symbionts and microborers. The to-
tal number of sclerobionts sensu Taylor and Wilson
(2002) including epibionts and macro- and microbor-
ers is statistically unimportant, reaching up to c. 5%.
The main reason for this low number is the fact that
the majority of tubes is abraded; therefore it is im-
possible to determine the full number and diversity
of sclerobionts which had originally settled on and

in the tubes of L. reussi. The most common relics
of epibionts are other tubes of the same species in
the clusters. Tubes of presumably different serpu-
lid species also occur as encrusters, e.g., possibly
Dorsoserpula bipartita (Reuss, 1845), syn. gamigen-
sis (Geinitz, 1875).

The most common non-serpulid organisms en-
crusting L. reussi are foraminifers, e.g., Axicolumella
cylindrica (Perner, 1892), juvenile oysters, e.g., Amphi-
donte sp., other bivalves, e.g., juvenile Atreta sp., bra-
chiopods, e.g., Praelacazella lacazelliformis (Elliott,
1953), and bryozoan colonies (see below). A single
specimen is encrusted by a questionable sponge (cf.
Neuropora sp.). The largest observed epibionts are an
oyster and a bryozoan colony each reaching 9 mm in
size.

A considerable number of the tubes of L. reussi
is infested by the symbiont hydroid Protulophila ge-
stroi Rovereto, 1901 (see Scrutton 1975; Zagorsek et
al. 2009; Stowinski et al. 2020). However, in many
cases, it is difficult to decide if the holes in the tube
were actively built around the Protulophila sym-
biont by the serpulid or if they are ordinary small
boreholes caused by unknown borers perforating
the formerly intact tube. This is especially true for
some worn tubes. However, detailed observations in-
dicate that the zooidal orifices are smaller and they
occur in regular positions, which point to P. gestroi,
if compared to different microboreholes which are
irregularly located, e.g., ichnospecies of Trypanites
Maigdefrau, 1932, Caulostrepsis Clarke, 1908, and
Maeandropolydora Voigt, 1965, and the latter be-
ing bored by acrothoracican cirripedes Rogerella
Saint-Seine, 1951. At Velim, approximately half of
the specimens are infested by Protulophila, whereas
at Chrtniky only about 10-20% of the specimens
are infested. Within the clusters composed of several
tubes of L. reussi, all possible combinations may oc-
cur: either all tubes or none of the tubes are infested,
or only some are infested.

Sclerobionts on nine specimens of L. reussi
(NM-06661-6668, NM-09493) were examined in
detail. Seven of them show only one type of en-

Text-fig. 6. Encrusting fauna and the symbiont Protulophila gestroi Rovereto, 1901 on/in Lagueoserpula reussi (Weinzettl, 1910) tubes, Lower —>

Turonian. A — NM-09493, Kamajka; anterior portion of loosely coiled tube of L. reussi colonized by dense community of cemented fauna: ju-
venile oysters [Amph. = Amphidonte cf. reticulatum (Reuss, 1846)], encrusting bryozoans (Tylo. = cf. Tyloporella reussi Voigt, 1989), thecideid
brachiopods [Prae. = Praelacazella lacazelliformis (Elliot, 1953)]. Serpulid epizoans (Dorsoserpula bipartita Reuss, 1845) are also present
on the surface of the specimen (not visible in the figure). Arrow points to adapertural direction (ap); scale-bar equals 2 mm. B — NM-06662,
Chrtniky, lithounit 8f; bryozoan Stomatopora cf. simplicissima Novék, 1877 encrusting a tube of L. reussi; scale-bar equals 500 pm. C — NM-
06661, Chrtniky, lithounit 8f; bryozoan Onychocella reussi Prantl, 1938 occupying almost the entire surface of a L. reussi tube (specimen
described in detail in the text); scale-bar equals 500 um. D — NM-06663, Chrtniky, lithounit 8f, P. gestroi infesting a tube of L. reussi; scale-
bar equals 500 um. E — NM-06665, Chrtniky, lithounit 5; P. gestroi infesting a tube of L. reussi; E1 — general view; scale-bar equals 1 mm;
E2 — detail; scalebar equals 500 um; E3 — detail; scale-bar equals 200 pm. F — NM-06664, Chrtniky, lithounit 8f; P. gestroi infesting a tube of
L. reussi; scale-bar equals 500 pm.
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cruster. Specimens NM-06663-NM-06668 were
infested by Protulophila. NM-06662 is both encrus-
ted and infested by a stomatoporid bryozoan and by
Protulophila. Several bryozoan taxa encrust the
Laqueoserpula tubes, for example Tyloporella reussi
Voigt, 1989 (Text-fig. 6A), Stomatopora cf. simpli-
cissima Novak, 1877 (Text-fig. 6B), and Onychocella
reussi Prantl, 1938 (Text-fig. 6C). Tyloporella reussi
covers the surface of the anterior tube part of
Laqueoserpula (NM-09493); this could either be in-
terpreted as mutual overgrowth sensu Rosso and
Sanfilippo (2005), or as an encrusting bryozoan
colony on the dead serpulid tube. Moreover, this
tube was a hard substrate for the juvenile oyster
Amphidonte cf. reticulatum (Reuss, 1846) and the
brachiopod Praelacazella lacazelliformis (Elliott,
1953), which fed on suspended food particles just
like L. reussi. Although preservation of this speci-
men is insufficient due to natural abrasion, the orien-
tation of the bryozoa and the brachiopod directed
toward the aperture (Text-fig. 6A) points to a possi-
ble mutual relationship.

NM-06661 (Text-fig. 6C) was encrusted by the
largest colony of the bryozoan Onychocella Jullien,
1882. Stomatopora simplicissima Novak, 1877 and/
or Voigtopora Bassler, 1952, as well as two juve-
nile oysters are also present. Onychocella indicates
water depths ranging from shallow coast (Zagorsek
and Kroh 2003) down to deeper shelf around 200 m
(Zégorsek and Vodrazka 2006). Onychocella reussi
Prantl, 1938 (Text-fig. 6C) was already described
from Chrtniky by Zagorsek and Vodrazka (2006). On
NM-O0 6661 the Onychocella colony occupies almost
the entire surface (the specimen is incomplete), but
several zooidal orifices of P. gestroi are also present;
this hydroid supports evidence that it infested the
serpulid tube before the bryozoan settled and shows
a post mortem preservation of this hydroid due to
being overgrown by the increasing bryozoan colony.
This specimen indicates several phases of encrusta-
tion: first by the bryozoans Onychocella reussi and
Stomatopora simplicissima and then by three juve-
nile oysters Amphidonte sp. It is disputable if this
specimen is an example of space competition sensu
Taylor (2016, fig. 4), when the juvenile Amphidonte
sp. overgrew the bryozoan Onychocella reussi, which
locally may have shown some response.

The Protulophila specimens (Text-fig. 6D, El-
E3, F) show features similar to those described by
Zagorsek et al. (2009), especially the positive eleva-
tions of individuals and visibility of growth line inside
the individual chambers (Text-fig. 6E2). This feature
was not described in other specimens of Protulophila

worldwide but is very common in the BCB material.
The revision of Protulophila by Stowinski (work in
progress) is badly needed to solve the questions if
and how Protulophila gestroi, which actually is the
only nominal species of this genus ranging from the
Early Jurassic till present, may be assigned to several
different species and if the above mentioned features
of the BCB specimens may be useful for separating
the species.

Organisms causing bioerosion of the tubes of
L. reussi comprise the ichnogenera Trypanites Mag-
defrau, 1932, Caulostrepsis Clarke, 1908, Maean-
dropolydora Voigt, 1965, Orthogonum Radtke, 1991,
Entobia Bronn, 1837, and Rogerella Saint-Seine,
1951; they indicate the typical sclerobiont community
of nearshore shallow water palacoenvironment in the
BCB (see Hetmanova et al. 2023).

PALAEOGEOGRAPHY
Palaeogeographical occurrence

Species assigned to Laqueoserpula have been re-
corded from the following localities (Text-fig. 1):

1. Laqueoserpula? intumescens Radwanska, 2004;
affiliation uncertain — Bielawy Quarry, Kuiavia re-
gion, north-central Poland, Lower Kimmeridgian (bi-
mammatum to planula zones).

2. Laqueoserpula litoralis Lommerzheim, 1979
and its subjective synonym Laqueoserpula dolioformis
Lommerzheim, 1979 — Rauen Quarry at Miilheim-
Broich, Northrhine-Westphalia, north-west Germany,
lowermost Cenomanian, Hypoturrilites carcitanen-
sis Zone, and former exposures in the city of Essen,
Lower to Middle Cenomanian.

3. Laqueoserpula plana Lommerzheim, 1979
— Rauen Quarry at Miilheim-Broich, Northrhine-
Westphalia, north-west Germany, lowermost Ceno-
manian, Hypoturrilites carcitanensis Zone.

4. Laqueoserpula reussi (Weinzettl, 1910) — (a)
Zelenice (‘Schillinge’) near Bilina and Novosedlice
(“Weisskirchlitz’) near Teplice, Reuss (1845—1846), but
not re-discovered later, presumably Lower Turonian;
(b) Gamighiibel at Dresden-Kauscha in Saxony, Gei-
nitz (1875), Jager (2014), Upper Cenomanian; (c) Pred-
boj near Prague (Pfedboj u Prahy), leg. Olga Nek-
vasilova 1960—1967, Koc¢i and Jager (2015), Upper
Cenomanian; (d) Zbyslav No. 51 near Caslav, Ziegler
(1984), Lower Turonian; (¢) Chrtniky quarry, Zitt et
al. (2006), Lower Turonian, layer 5 with Cyathidium
depressum and layer 8f; (f) Kamajka near Chotusice,
Caslav district, this work, Lower Turonian; (g) Kank
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near Kutna Hora, this work, Lower Turonian; (h)
Turkank near Kutna Hora, this work, Lower Turonian;
(1) Velim near Kolin, sublocality VII (‘pocket Vaclav’),
Zitt et al. (1997), this work, Lower Turonian; (j) Star-
koc¢, this work, Lower Turonian.

5. Laqueoserpula? sp. of Jager (1983) — (a) Len-
gede, between Braunschweig and Hildesheim, north
Germany, Middle Santonian; (b) Gehrden, south-
west of Hannover, north Germany, Middle or Upper
Santonian.

6. Laqueoserpula schmidwallisi Jager, 2005 —
(a) ENCI-Heidelberg Cement Group quarry, city of
Maastricht, The Netherlands, latest Maastrichtian,
Meerssen Member; (b) Albert Canal near Neerkanne,
Belgium, latest Maastrichtian, Meerssen Member.

While in the case of the only Laqueoserpula
mentioned from the Jurassic of Poland the affilia-
tion to this genus is uncertain, true members of
Laqueoserpula occurred in the entire Late Creta-
ceous from the earliest Cenomanian to the latest
Maastrichtian, and at many localities in the Czech
Republic, but only at few localities in north and south-
east Germany, the Netherlands and Belgium. All these
Upper Cretaceous occurrences of Laqueoserpula rep-
resent nearshore localities in normal marine shallow
water inhabited by a high diverse invertebrate fauna.

CONCLUSIONS

Laqueoserpula reussi is a serpulid species occur-
ring in the Upper Cenomanian and Lower Turonian
nearshore shallow water facies of the Bohemian
Cretaceous Basin. Although it is common in some
localities, previous authors either did not recognize it
as a separate species or erroneously interpreted it as
a gastropod. Nevertheless, comparison of Bohemian
specimens with tubes from the type locality of two
or three species of the genus Laqueoserpula confirm
that they belong to that genus, and the ultrastructure
supports evidence for a serpulid tubeworm close to
the tribe Serpulini (Clade AI).

The tube of L. reussi can be distinguished from
other species of the same genus by its large size, its
relatively regular spiral, distinct incremental lines,
and extremely thick tube wall, which together with
the accompanying highly diverse fauna and palae-
ogeography, indicates life in high energy shallow
water environments. The tube of L. reussi is often
infested by the symbiont hydroid Protulophila ge-
stroi and sometimes encrusted, e.g., by bryozoans of
several species, small oysters and brachiopods and
bored by several organisms.

Perhaps the genus Laqueoserpula existed already
in the Kimmeridgian (Late Jurassic), and assuredly
in the entire Late Cretaceous in Central and Eastern
Europe. Although the tubes of other Laqueoserpula
species are usually smaller than those of L. reussi
and have a thinner tube wall, all hitherto known Late
Cretaceous Laqueoserpula tubes were found in high
diverse, fully marine, nearshore environments and
therefore may be considered indicators for such an
environment also when studying hitherto less well-
known Upper Cretaceous deposits.
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