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Abstract

A few specimens and egg capsules of the American oyster drill. Urosalpinx cinerea, have been found in 
the Oosterschelde, an area of shellfish culture in The Netherlands. Probably U. cinerea was introduced 
with imported shellfish from south-east England. It is expected that the oyster drill will establish itself 
firmly in The Netherlands. The ban on anti-fouling paints containing tributyltin has increased the risk of 
introduction of oyster drills to new areas in Europe.
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Introduction

The Oosterschelde is a sheltered water body 
situated in the south-west of The Netherlands, 
between two of the largest ports of Europe, 
Antwerp and Rotterdam. It is also the centre of 
shellfish culture and trade in The Netherlands. 
Furthermore, the south-west of The Netherlands 
is visited by a substantial quantity of pleasure 
craft from the United Kingdom, Belgium and 
France. Consequently, the Oosterschelde 
receives a large number of non-native marine 
and estuarine species, either as primary or 
secondary introductions.

During monitoring work on the distribution of 
non-native species in the Oosterschelde egg 
capsules of the European oyster drill Ocenebra 
erinacea (Linnaeus, 1758) were found. This 
oyster drill, although living on nearby coasts of 
Britain and France, did not hitherto occur in The 
Netherlands. Oyster drills are gastropod molluscs 
of the family Muricidae feeding on oysters, other 
bivalves and sometimes barnacles. In oyster 
culture these muricids are regarded as pests, as 
certain species are able to decimate oyster spat 
(Cole 1942). Introduction of oyster drills to 
regions where they do not occur naturally is a 
topic of major concern for the shellfish industry.
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Non-native oyster drills, like other alien species, 
may thrive particularly well in their new habitat 
(Cole 1942), probably due to of the absence of 
specialized predators and parasites.

The observation of egg capsules of O. 
erinacea prompted us to start an investigation 
into the presence of native and non-native 
muricids in the Oosterschelde. The only muricid 
native to The Netherlands is the whelk tingle. 
Nucella lapillus (Linnaeus, 1758). The American 
oyster drill. Urosalpinx cinerea, hitherto had 
been recorded in Europe only from Essex and 
Kent in south-east Britain (Cole 1942, Hayward 
and Ryland 1990, Anonymous 2007a). The 
Japanese oyster drill. Ocinebrellus inornatus 
(Récluz, 1851) has been introduced to France but 
has not yet been reported from other European 
countries (Pigeot et al. 2000).

Two locations in the Oosterschelde
susceptible to the settlement of non-native 
marine and estuarine species were surveyed 
several times.

Material and Methods

The two locations surveyed are Yerseke and 
Gorishoek, near the village of St. Maartensdijk 
(Figure 1). Yerseke is the centre of shellfish 
trade in The Netherlands. The littoral zone near 
shellfish storage basins at Yerseke was
investigated on 5 dates, i.e. 10/02/07, 02/06/07, 
18/06/07, 17/07/07 and 27/10/07. The other
location is Gorishoek, an area of former oyster 
culture and present mussel culture, known for its 
high number of introduced algae. The littoral 
zone at Gorishoek was investigated on 3 dates 
from 20/10/07 to 03/11/07 (see Annex). Other 
locations will be surveyed in the future.

During low tide, the undersides and lateral 
sides of boulders and oyster clumps were
inspected for gastropod molluscs and egg 
capsules. On each survey date at least two hours 
were spent searching for gastropods. For identifi­
cation of U. cinerea the publications of Hayward 
and Ryland (1990) and Abbott (1954) were used. 
Pigeot et al. (2000) and Berrou et al. (2004) 
describe discriminating characters of Ocenebra 
erinacea and Ocinebrellus inornatus.

Results

Yerseke

Muricids found at Yerseke were half-grown 
specimens of the native whelk tingle. Nucella

lapillus, and several adults, groups of egg 
capsules and one juvenile specimen of Ocenebra 
erinacea.

Gorishoek

At Gorishoek, N. lapillus was represented with 
adults, juveniles and groups of egg capsules. One 
empty shell, but no living specimens of O. 
erinacea were found at Gorishoek.

Rotterdam

Ôrosalpinx

.ondon ' f

Antwerp

F ig u re  1. Southern  B igh t o f  the  N orth  Sea, w ith  the 
locations G orishoek  and Y erseke and the know n  d istribu tion  
o f  U rosalpinx c inerea  in the  U n ited  K ingdom .

F ig u re  2. U rosalpinx c inerea  (Say, 1822) co llec ted  at 
G orishoek  (O ostersche lde , The N etherlands). Shell he igh t 
27 mm. Photo by  M. L igthart.

Urosalpinx cinerea (Figure 2) was observed at 
Gorishoek at the low water mark, on boulders 
overgrown with oysters. Numbers observed on 
the survey dates may be found in the Annex. 
Three specimens were collected on 20/10/2007. 
The shell of one specimen, much larger than all 
others observed, was 27 mm high. One group of
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empty, worn egg capsules was found, within one 
meter of this specimen. The shells of both other 
specimens collected were 15 mm high. The 
shells of all other specimens observed had an 
estimated height of 1.0 -2 .0  cm.

The Japanese oyster drill, Ocinebrellus 
inornatus was found at neither location

Discussion

It is not known how U. cinerea reached The 
Netherlands. Most likely the introduction vector 
is imported shellfish. However, without further 
research the donor area and the time of intro­
duction remain unresolved. Although importa­
tions of shellfish have taken place regulary 
(W olff 2005), Urosalpinx cinerea has never been 
recorded from The Netherlands before. Estab­
lishment of U. cinerea in the Oosterschelde area 
in the years from around 1970 to the mid 1990s 
was unlikely. In those years tributyltin (TBT), an 
agent used in anti-fouling paints, caused a 
decline and near extinction of the whelk tingle 
{Nucella lapillus) in The Netherlands. Since 1 
January 1993 there has been a ban on TBT for 
ships shorter than 25 m in The Netherlands. 
From around 1997 onwards the population of the 
whelk tingle has been recovering (Gmelig 
Meyling et al. 2007). It is not clear to what 
extent this recovery has been favoured by the 
absence of cold winters in the south-west of The 
Netherlands after 1997. After a minimum water 
temperature o f - 1  0 C in 1997 at Vlissingen, the 
minimum water temperature varied between 2°C 
and 5°C from 1998 to 2006 (Anonymous 2007b). 
Nevertheless, there is little doubt that recovery 
would have been impossible without a ban on 
TBT. Urosalpinx cinerea is another muricid 
sensitive to TBT, its population in the United 
Kingdom being nearly wiped out in 1987 to 1990 
(Gibbs et al. 1991, Anonymous 2007a). There­
fore, successful establishment of U. cinerea in 
The Netherlands was unlikely while the use of 
TBT in anti-fouling paints for recreational boats 
remained legal, both because the British 
population was small and because reproduction 
in The Netherlands would at least be seriously 
impaired.

Two possible scenarios of the introduction to 
The Netherlands merit further consideration. The 
first is a recent introduction with shellfish from 
Essex and/or Kent (Figure 1). Brown et al. 
(2006) report very recent export of seed mussels 
from Essex and Kent, where U. cinerea occurs,

to The Netherlands: “In the Kent and Essex SFC 
District, a mussel seed fishery has developed 
over the past 3-4 years, with stock being sold to 
growers in N Wales and the Wash and more 
recently to Holland” . From the dots on the map 
of Wijsman and Smaal (2006) it is clear they 
refer to the same exports when they mention the 
Thames: “Juvenile mussels are imported from 
the UK and Ireland to be re-laid on the culture 
plots in the Oosterschelde. From September 2005 
until March 2007, a total amount of 9 471 ton 
(gross weight) of juvenile mussels were 
imported. 44% of these mussels (4111 ton) were 
imported from the Wash and the Thames, at the 
east coast of England and Poole Harbour at the 
south coast”. Wijsman and Smaal (2006) 
mention a figure of 3% of imports from the 
United Kingdom to the Oosterschelde originating 
from the Thames, which amounts to 280 ton. 
They calculate a proportion of tare of 23.7% 
from the data available, which results in our 
conservative estimate of 50 ton of tare 
originating from Kent and Essex having been 
discharged on culture plots in the Oosterschelde 
from September 2005 to March 2007. Tare may 
have contained specimens or egg capsules of U. 
cinerea or both. The ban on TBT for recreational 
boats may have opened up the way for intro­
duction to and reproduction in The Netherlands. 
Wijsman and Smaal (2006) analysed the risks of 
substantial ecological impact as a result of 
importing exotic non-indigenous species by 
mussel imports to the Oosterschelde from the 
Irish and Celtic Seas, as these are main source 
areas, but they gave no assessment of risks 
associated with imports from Essex and Kent. 
We do not know whether imports from Essex and 
Kent are continuing.

However unlikely, a second scenario for the 
introduction cannot be completely ruled out. The 
present observations of U. cinerea may pertain to 
the recovery of a population introduced earlier 
unnoticed to Gorishoek or elsewhere in the 
Oosterschelde. The area near Gorishoek was in 
use for cultivation of oysters at least until 1904, 
i.e. not long before the presumed year of intro­
duction of U. cinerea in the United Kingdom 
(Cole 1942). The present development of a 
young and reproducing population of U. cinerea 
at Gorishoek may have been facilitated by the 
ban on TBT.

We assume the distribution of U. cinerea is 
still very localized in The Netherlands, possibly 
comprising only Gorishoek. We were unable to 
find the species elsewhere during surveys in the
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framework of the MOO project (Gmelig Meyling 
and de Bruyne 2003) for monitoring marine 
invertebrates in the Oosterschelde area, which is 
continuing until the present. Even at locations 
just a few kilometers away from the site where 
U. cinerea was observed not a single specimen 
or empty shell was found. Since there is no 
pelagic larval stage, U. cinerea can only disperse 
itself over a larger area by creeping animals. 
Cole (1942) mentions several figures for their 
speed, amounting to a maximum of some 50 m in 
48 h.

It is likely that U. cinerea will thrive particu­
larly well in the Oosterschelde area. Japanese 
oysters, Crassostrea gigas Thunberg, 1793, are 
extremely numerous. Furthermore, U. cinerea 
prefers muddy bottoms of estuarine areas over 
hard bottoms and hard sands of open sea coasts 
(Cole 1942). Water temperature during winter 
very rarely drops below 0° C (Anonymous 
2007b), a temperature which U. cinerea stands 
much better than the native muricid Nucella 
lapillus (see Orton and Lewis 1931).

In recent years the Japanese oyster has caused 
serious problems in the south-west of The 
Netherlands. If U. cinerea invades the whole 
Oosterschelde area it may mitigate the negative 
effects of C. gigas on the ecology, recreation, 
fisheries and cultivation of mussels. A more 
extensive discussion of the possible consequen­
ces of this introduction falls outside the scope of 
the present paper.
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Annex

N um bers o f  the A m erican oyster drill, Urosalpinx cinerea, and num ber o f  groups o f  egg capsules, observed at G orishoek.

Location

G eographic coordinates

Survey date
O yster
drills

Groups o f
egg

capsules
O bserver/C ollector

Latitude, N Longitude, E

G orishoek 51°31'27" 04°04'35" 16.10.2007 5 0 M L igthart

G orishoek 51°31'27" 04°04'35" 20.10.2007 6 1 M L igthart and M Faasse

G orishoek 51°31'27" 04°04'35" 03.11.2007 9 0 M L igthart and M Faasse

East o f  Gorishoek 51°31'33" 04°04'49" 03.11.2007 3 0 M L igthart and M Faasse
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