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Abstract Unusually well-preserved fenestrate bryozoans
have been identified in Mississippian (Lower Carbonifer-
ous) building stones in Utrecht, the Netherlands. Speci-
mens in adjacent properties presumably came from the
same horizon, presumably from Belgium. Although scant
internal morphological detail can be discerned, the general
arrangement of the meshwork, together with the disposition
of autozooecia, show affinities with Rectifenestella Moro-
zova, which has straight-sided fenestrules into which lat-
eral autozooecial apertures do not extend. This may be the
first detailed record of bryozoans from the Mississippian
building stones of the Netherlands.

Keywords Urban geology - Lower Carboniferous -
Taphonomy - Konservat-Lagerstdtten - Belgium
Introduction

Over most of the Netherlands, the landscape lacks natural

elevations in topography or rocky outcrops, the geology
being comprised of, dominantly, a thick succession of flat-
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lying, unlithified Quaternary sediments (Meijer 1985). In
such a setting, building stones take on an additional sig-
nificance for the geologist. That is, where there are no
rocks in situ, specimens transported and accumulated by
mankind provide both aesthetic pleasure, and, potentially,
opportunities for fieldwork and research (e.g., Donovan
2015). Common building stones in Dutch cities include
various grey Upper Palaeozoic limestones, mostly Missis-
sippian (Lower Carboniferous), and which were imported
from Belgium and elsewhere. Palaeontological field guides
to these limestones, such as Reumer (2016) and Van
Roekel (2007), illustrate and document the prominent
Mississippian taxa including tabulate and rugose corals,
crinoids, brachiopods and molluscs (Donovan and Madern
2016; Donovan et al. 2017).

Bryozoans are present in these limestones, but are
commonly poorly preserved as small (< 10 mm), broken
fragments that have previously received little attention. It
is, therefore, considered significant to record the specimens
described below; these are most unusual, occurring in the
facing stones of two adjacent buildings, and being both
large and remarkably complete. This may be the first
detailed record of bryozoans from the Mississippian
building stones of the Netherlands.

Locality and horizon

The two specimens discussed herein (Figs. 1, 2) are
exposed in adjacent properties on the Maliebaan, Utrecht,
the Netherlands. This street can be attained by the bus
number 3 from Utrecht Centraal railway station to the stop
closest to Het Spoorweg Museum (= National Railway
Museum). Maliebaan is the main road that leads from the
bus stop to the museum.
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Fig. 1 Maliebaan 15, Utrecht, fenestrate bryozoan. a Complete
specimen showing complex branching pattern exposed in two
dimensions. Scale in cm. b Detail of part of structure to demonstrate
fenestration. Scale bar represents 10 mm

Maliebaan 15 is currently a branch of the Rabobank.
The fenestrate colony (Fig. 1) is situated about 0.8 m
above the pavement, to the right of a barred cellar window;
this is the second window to the left of the tall gates. This
large colony is about 170 mm wide by 240 mm high.

Maliebaan 13 exposes a further, smaller fenestrate col-
ony (Fig. 2) to the left of the door, below head height and
about 120 mm in maximum dimension. Associated faunal
elements apparent in both buildings include solitary rugose
corals and, rarely, the tabulate colony Michelinia (compare

Fig. 2 Maliebaan 13, Utrecht, fenestrate bryozoan. a Complete
specimen showing simple branching pattern exposed in two dimen-
sions. Scale in cm. b Detail of part of structure to demonstrate
fenestration. Scale bar represents 10 mm

with Van Ruiten and Donovan 2018), indeterminate bra-
chiopods, low-coiled molluscs apparently lacking septa
[gastropods(?) or, more likely, imperfectly preserved
goniatites; Reumer 2016, Figs. 50-53, contra Donovan
2016] and crinoid debris.

In common with similar facing stones throughout the
Netherlands, the lithology and fauna are most indicative of
the Mississippian (Lower Carboniferous). The probable
country of origin is Belgium (Van Roekel 2007, p. 2; Van
Ruiten and Donovan 2018).
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Description

Exposed in the building stone are colonies of stenolaemate
bryozoans belonging to the Order Fenestrata, which are
characteristic of the Family Fenestellidae (Bassler 1953;
McKinney and Wyse Jackson 2015). These possess a
reticulated zoarium comprising straight to sinuous bran-
ches joined by short lateral dissepiments, and form broad
planar or undulating fan-shaped, or cone-shaped expan-
sions. Colonies originate from a small holdfast normally
attached to a hard substrate, and branches diverge and grow
distally up into the water column. Branches of the members
of the Family Fenestellidae carry two rows of autozooecia
(the feeding zooids of the colony) that open out onto
obverse surface, and utilise a lophophore to capture food.
The reverse surface is barren and often longitudinally
striated. The arrangement of branches and dissepiments
delineate fenestrules (openings) in the meshwork and in
this case they are rounded-rectangular in shape surrounded
by approximately six to eight autozooecial apertures
(Fig. 2a).

Prior to the 1970s, generic characterisation of fenestrate
bryozoans was largely determined by the external mor-
phology and meshwork characteristics, but since then it has
been demonstrated that the additional recognition of
internal features is essential to distinguish taxa (Morozova
1974). Two taxa with broadly identical meshwork param-
eters may belong to quite separate genera. In the case of the
fenestellids described here, scant internal morphological
detail can be discerned, but the general arrangement of the
meshwork, together with the disposition of autozooecia
show affinities with Rectifenestella Morozova, 1974, which
has straight-sided fenestrules into which lateral autozooe-
cial apertures do not extend. Ernst et al. (2017) reported R.
polyporata (Phillips 1836) from the Molignée Formation
(lower Viséan) of southern Belgium, although this species
generally has more elongate fenestrules than the material in
Utrecht.

Discussion

The preservation of these fenestellid bryozoan colonies is
exceptionally fine and the colony illustrated in Fig. 1 is
particularly intact. The largest fenestellid colonies reported
are those from the Mississippian of North America that
reached a maximum of 620 mm wide by 44 mm high in the
case of Hemitrypa perstriata Ulrich (1890) (Snyder 1991).

The most notable feature of these specimens is the
complete, apparently three-dimensional preservation
(Figs. 1, 2). Because the colonies are only apparent in two
dimensions, it is impossible to determine how much post-

mortem collapse has occurred, if any. Assuming the facing
stones to be cut parallel to bedding, as has been commonly
observed (S.K.D. unpublished observations), then both
colonies were lying on the seafloor, but early burial and/or
diagenesis probably maintained them in three dimensions.
In life, these colonies would have grown erect into the
water column and, subsequent to death, specimens com-
monly became highly fragmented due to bioerosion, cur-
rent action or compactional damage (Key et al. 2016). In
the Mississippian Waulsortian facies of Belgium, fen-
estellid bryozoans often formed wide expansions similar in
dimensions to those observed in the buildings in Utrecht
(Wyse Jackson 2006). These were capable of baffling
sediment (McKinney et al. 1987; Sudrez Andrés and Wyse
Jackson 2015), and these subsequently contributed to
mudmound stability when they toppled over and trapped
sediment beneath (Wyse Jackson 2006).

Hitherto, S.K.D. has only seen fenestrates in such
building stones in the Netherlands as rare and invariably
small fragments. The occurrence of these specimens in
adjacent buildings suggests that they may have been cut
from the same sedimentary bed and, indeed, could even be
contrasting sections through the same colony.

To put this in perspective, S.K.D. has been searching
approximately coeval building stones in the Netherlands
for well-preserved echinoids, and crinoid cups and crowns,
for over 10 years, but to no avail; the long pluricolumnal
described in Donovan et al. (2017) is the most complete
specimen found to date. The fenestrate bryozoan specimens
considered herein are both large and exceptionally well
preserved, and could represent a bryozoan Konservat-
Lagerstdtten, albeit of unknown provenance. However, the
presence of fenestellid bryozoans in this dimension stone
strongly point to a Belgian origin, and this report is another
example of the use of these colonial invertebrates as
provenance indicators for Mississippian building stones
(see Key and Wyse Jackson (2014) for further examples
from Belgium and the US).
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