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Seven samples of juvenile Antedon bifida (Pennant, 1777) were collected at five localities along the North Sea
beach of the Netherlands from January 1936 to December 1951. This crinoid echinoderm is not native to the
Netherlands and naturally occurs on rocky substrates ranging from the Shetland Islands to the Canary Islands and
the western Mediterranean. The samples were found on bunches of cork fishing floats that had washed ashore.
The specimens were deposited in the echinoderm collections of two museum, where they were rediscovered
recently. They represent the first records of rafting crinoids on marine anthropogenic litter and predate the

Plasticene, which started in the 1950s when plastic started to replace many other materials. Museum collections
may still contain undiscovered specimens of non-native species found before their first recorded introduction,
potentially shifting baselines back in time.

There is a growing amount of literature on marine anthropogenic
debris that may serve as substrate for various kinds of fouling in-
vertebrates, ranging in depth from the sea floor (Ballesteros et al., 2018;
Hoeksema and Hermanto, 2018; Mantelatto et al., 2020; Goniilal et al.,
2024; Mehrotra et al., 2024; Payton et al., 2026; Pengsakun et al., 2026)
to the ocean surface (Hoeksema et al., 2018; Faria and Kitahara, 2020;
Rech et al., 2021, 2023; Gonzalez-Ortegon et al., 2024). The latter
category may act as a vector for long-distance dispersal by species that
are able to survive for long periods of time, possibly reaching localities
outside their native range (Rech et al., 2016, 2018a; Garcia-Gomez et al.,
2021).

A large component of marine litter consists of plastics, which started
to become increasingly abundant since the mid-20th century, also
considered the start of the Plasticene era because it stratigraphically
marks the lower depositional record of a growing layer of plastic
(Zalasiewicz et al., 2016; Haram et al., 2020). However, some authors
prefer to include the first half of the 20th century in this era because the
first plastic was invented in 1907 (Rangel-Buitrago et al., 2022; Ile-
chukwu et al., 2023).

Lost fishing gear is suspected to be the most dominant part of marine
plastic pollution (Rech et al., 2018b; Richardson et al., 2019; Wright
et al,, 2021; Shankar et al., 2025). This concerns nets and ropes

consisting of filaments and fibres made of nylon, polyethylene or poly-
propylene (Nelms et al., 2021; Fgre et al., 2023). Before the 1950s, nets
and ropes were made of non-synthetic fibres, such as cotton, flax or
hemp (Sahrhage and Lundbeck, 1992; Deroiné et al., 2019; Le Gué et al.,
2025). Historically, fishing buoys were also made of organic materials,
such as wood, bamboo, or bark (in particular cork), which have been
used for thousands of years (Brabazon, 1848; Holdsworth, 1883;
Stockwell, 1947; Yamaguchi, 1989a; Alfaro Giner, 2010).

Fishing buoys are also found as part of derelict fishing gear in the sea
or on the shore (Stachowitsch, 2018; Haram et al., 2021). Glass fish net
floats, invented in the 1840s, were first utilized in Europe and later in
Japan (Yamaguchi, 1989b; Ebbesmeyer and Scigliano, 2009; Stacho-
witsch, 2018). Some of these glass balls have been found washed up on
beaches with fouling organisms, such as corals (Jokiel, 1984; Adema,
1987). In the Plasticene, fishing floats were increasingly made of poly-
styrene, polyurethane and polyvinylchloride (PVC) (Pruter, 1987;
Chaves and Silveira, 2016; Stachowitsch, 2018), which also turned up in
studies on rafting invertebrates (Thiel and Gutow, 2005a; Astudillo
et al., 2009; Goldstein et al., 2014; Kiessling et al., 2015; Rech et al.,
2018a, 2025). Alternatively, metal fish buoys also came into use in the
1950s (Bates, 2025).

Little published information is available about washed-up fishing
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Fig. 1. Storage jars containing juvenile Antedon bifida that was beached at the Netherlands. The specimens are stored in ethanol 70% with museum collection
numbers: (a) ZMA.ECH.C.7112.01), (b) ZMA.ECH.C.7103, (¢) ZMA.ECH.C.7113, (d) RMNH.ECH.3948 and RMNH.ECH.3949, (e) ZMA.ECH.C.7105, (f) RMNH.

ECH.2211. Scale bars: 1 cm. Photo credits: P.A.J. Bakker.

gear that predates the Plasticene. At that time, not much attention was
given to marine debris itself and more emphasis was given to rafting
organisms found on it, in particular those that had drifted from far away.
Such observations were often made by beachcombers with an interest in
natural history (Moore, 2014). Moreover, floating debris in the pre-
Plasticene would probably have degraded more easily than plastic
litter, therefore being more short-lived and drifting over shorter

distances. In contrast, present-day plastic objects are well-known for
being buoyant and durable, depending on their size (Fazey and Ryan,
2016; Kaandorp et al., 2023). Thus, published observations on degrad-
able litter of the pre-Plasticene serving as substrate for rafting animals
are uncommon. Classic examples are a wooden beam (Fielden, 1893), a
floating log (Jones, 1907), and a coconut shell (Crossland, 1952), all
reported to be occupied by corals.
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Fig. 2. Maps (1936-1951) of the Netherlands and the southern North Sea. a Dutch coastal provinces and the beach localities (1-5 in Table 1) where specimens of
Antedon bifida were found on cork fishing floats (red squares). b The most probable trajectory of rafting A. bifida from the Channel to the Netherlands (after Wolff,
2005; Meyerjiirgens et al., 2019). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

b

Fig. 3. Examples of cork floats. (a, b) Two original French cork floats that served as substrate for bryozoans (RMNH.BRY.2520) collected on 19 October 1947 at
locality 4 (Fig. 2) by J. van der Meulen; scale bars: 2.5 cm. Photo credits: P.A.J. Bakker.

With the centuries-long use of cork fishing floats in the pre-Plasticene
it is likely that they could have served as substrate for marine in-
vertebrates after they got lost and started to drift with currents. Despite
this, not many examples are known or they may have been forgotten.
There are various little-mentioned historical records of bryozoans on
cork floats along the Dutch coast (Lacourt, 1949) and a recent Irish re-
cord of some corals on a large piece of cork (Quigley et al., 2020). Also,
many people (except for beachcombing naturalists) may not have paid
much attention to biodegradable cork floats, whereas nowadays plastic
floats are considered litter that is worthy of investigation. In retrospect,

traditional cork floats might also have been able to assist in long-
distance transport of rafting animals and they could also have been
relevant in the dispersal of non-native species, like present-day plastic
materials (Thiel and Haye, 2006; Spencer et al., 2025). However, pub-
lished evidence for this hypothesis appears to be lacking. Therefore we
report here on non-native crinoids found on cork floats washed-up along
the Dutch North Sea coastline before the Plasticene.

During a maintenance check of the Echinodermata collection at
Naturalis Biodiversity Center in Leiden, six jars were found containing
seven samples of juvenile rosy feather star, Antedon bifida (Pennant,
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Table 1

Localities where beached cork floats with juvenile Antedon bifida specimens
were collected along the Dutch North Sea coast from 1936 to 1951 (Fig. 2).
Naturalis museum catalogue numbers: RMNH = Rijksmuseum van Natuurlijke
Historie, Leiden; ZMA = Zoologisch Museum van Amsterdam.

Locality Date Collector Museum
catalogue nrs.

1. Den Helder, North 19 January C. Swennen ZMA.ECH.
Holland 1951 C.7112.01

2. Camperduin, North 11 January C.0. van ZMA.ECH.
Holland 1936 Regteren Altena C.7103, 7113

2. Camperduin, North 9 December H. Leys RMNH.
Holland 1951 ECH.3948

3. Between 21 September P. Leenhouts ZMA.ECH.
Scheveningen and 1948 C.7105
Wassenaar, South
Holland

4. Kijkduin, South 19 October J. van der Meulen RMNH.
Holland 1946 ECH.2211

5. s-Gravenzande, 9 September A. Bloklander RMNH.
South Holland 1948 ECH.3949

1777), stored in ethanol (70%). The specimens belonged to the collec-
tions of the previous Rijksmuseum van Natuurlijke Historie at Leiden
(catalogue numbers starting with “RMNH.ECH”) and the former
Zoologisch Museum van Amsterdam at Amsterdam (cat. Nrs. starting
with “ZMA.ECH.C.”) (Fig. 1).

The specimens were collected on North Sea beaches along the
coastline of the provinces of North Holland and South Holland in the
period 1936-1951 (Fig. 2; Table 1). They were found attached to bun-
dles of so-called French cork floats, similar to those with bryozoans
(Lacourt, 1949; Fig. 3), which were probably held together by ropes and
nets (Fig. S1). Bunches of cork were commonly used by French and
British fishermen in the western part of the Channel to mark their lobster
pots (Wolff, 2005). They may have become detached during storms after
which they may have been transported by currents to the Dutch coast-
line, following a common trajectory of floating macroalgae and litter
(Wolff, 2005; Meyerjiirgens et al., 2019).

Antedon bifida is a comatulid crinoid of the phylum Echinodermata,
which occurs in the NE Atlantic, ranging from the Shetland Islands to the
Canary Islands and the western Mediterranean (Hill, 2008). It is most
commonly recorded in the western Channel off western France (Brit-
tany) and around the British Isles, apart from their southeastern part
(Messing et al., 2026). One locality has been reported from offshore the
Netherlands in the southern North Sea (Messing et al., 2026), which is
based on a record by Massin and De Ridder (1989), who mention no
specific locality besides “Pays Bas” (Netherlands) and do not cite a
source. However, in their publication there is a reference on Dutch
echinoderms (Wolff, 1968), which reports on juvenile A. bifida on
floating objects washed ashore in the Netherlands, likely from the En-
glish Channel because of the accompanying seaweed flora. Wolff (1968)
refers to unspecified museum specimens which are probably the same as
those reported in the present study. The offshore locality mentioned by
Messing et al. (2026) is therefore unjustified.

Antedon bifida naturally lives on rocky shore lines (Nichols, 1994;
Readman and Hill, 2016), from the shallow sublittoral to depths of 450
m, but most commonly at 15-40 m (La Touche, 1978; Hill, 2008). Rocky
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coastlines cannot be found in the Netherlands, except for dikes, such as
those in the province of Zealand, which is popular among SCUBA divers,
but A. bifida has never been reported from there and neither from
offshore wrecks, platforms, wind turbines, and other man-made benthic
structures in the Dutch part of the North Sea (Wolff, 1968; Lengkeek
et al., 2013; Schutter et al., 2019; Coolen et al., 2020; ter Hofstede et al.,
2022; Mavraki et al., 2025; Stichting Anemoon, 2026). In free-living
stage, the crinoid clings to rocky substrates by using its apical cirri
(Lahaye and Jangoux, 1987). It is unclear whether the juvenile speci-
mens on the cork floats were found dead or alive, but they were clearly
detached from their original settlement stalk (Fig. 4). It is unclear
whether they were collected while clinging to cork floats (e.g., Fig. 3) or
entangled in nets or ropes attached to the buoys (Appendix A: Fig. S1).

Two aspects are remarkable in this story, one historical and the other
biological. This case demonstrates that also before the Plasticene dis-
carded fishing gear served as vector for the dispersal of marine in-
vertebrates to destinations where they are not native. This implies that
some invertebrate species rafting on lost fishing gear could have become
introduced in non-native areas much earlier than the 1950s, after which
research efforts became increasingly directed towards marine plastic
pollution. Thus the baseline of discarded fishing gear as dispersal vector
does not start with the Plasticene, but earlier, when fishing materials
were less durable and may have become lost much more easily. Natural
history collections may become important in finding early records of
non-native invertebrates on man-made substrates, either dead or alive,
and nearby or remote from their native range. This example shows the
importance of natural history collections as a depository for zoological
voucher specimens collected from beached litter or other artificial
substrates, making them available for future studies (Hoeksema et al.,
2012, 2025; Samimi-Namin et al., 2022).

It is peculiar that in the present case a non-native species was found
on six occasions within a time span of only 16 years, from January 1936
to December 1951, by six different observers at five localities in only two
provinces along the Dutch North Sea coastline (Table 1; Fig. 2). This
raises the question why they were not recorded earlier, not in a larger
area, and also not later, on plastic floats. Perhaps the first finding
increased awareness among naturalist beachcombers to look out for
French cork floats as substrates for fouling alien species (Fig. 3),
encouraging a chase for new records and causing an observer-
expectancy effect (see Hoeksema and Yonow, 2021). These two prov-
inces were probably more densely populated by citizen scientists with
easy access to the beach than the other Dutch coastal provinces. It is
remarkable that these six observers took the effort to bring the speci-
mens to natural history museums (also based in these two provinces),
indicating that they recognized their scientific relevance. Perhaps af-
terwards, lost fishing gear made of more durable plastic did not wash up
as frequently, or it did not catch new specimens in the native range, and
interest in A. bifida may have become lost in the Netherlands.

This observation is of zoological relevance because echinoderms, and
crinoids in particular, are not commonly reported in studies on rafting or
beached litter (Thiel and Gutow, 2005b). Rafting of juvenile or adult
crinoids on algae has been suggested as an possible explanation for the
wide range of the comatulid Aporometra wilsoni (Bell, 1888) across
southern Australia, but there are no published observations to support
this theory (Helgen and Rouse, 2006). This is not an improbable
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Fig. 4. Samples of juvenile Antedon bifida beached at the Netherlands while attached to clusters of cork fishing floats in the period 1936-1951. Museum collection
numbers: (a, b) ZMA.ECH.C.7103, (¢, d) ZMA.ECH.C.7105, (e, f) RMNH.ECH.2211. Scale bars. 0.25 cm. Photo credits: L. Meester.

hypothesis though, since rafting on seaweed has been reported for the
crinoid Comanthus sp. in Japan (Hirosaki, 1964). Furthermore, there are
several records of fossil stalked crinoids on driftwood (Hagdorn, 2016;
Hunter et al., 2020).

Recent faunistic studies about rafting on derelict fishing gear and
other litter, usually mention annelids, arthropods, bryozoans, cnidar-
ians, and molluscs (Rech et al., 2018a, 2018b, 2018c, 2021; Haram
et al., 2023; Kannan et al., 2023; Mghili et al., 2023), and occasionally
ophiuroids (brittle stars) (Goldstein et al., 2014; Mghili et al., 2022;

Subfas-Baratau et al., 2022), which have the ability to cling to solid
substrates with the help of their spiny, flexible arms. Thus, there appear
to be no other records of rafting crinoids on man-made substrates, be-
sides those of 75-90 years ago in the present study. This study suggests
that additional unique fouling or rafting specimens may still be hidden
in historical museum collections, where also old historical records of
non-native species can be found, shifting baselines backward in time
(Miyazaki et al., 2015; Encarnacao et al., 2022; Hoeksema et al., 2025).
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