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Abstract

The present report includes an overview of non-
indigenous species recorded in brackish to ma-
rine waters in the Netherlands. These waters
include the North Sea, The Wadden Sea, the
Oosterschelde, the Westerschelde, the Grevelin-
gen, the Veerse Meer, the Kanaal van Walcheren,
the Noordzeekanaal and the Eems estuary. The
list includes a total of 178 species, of which 153
species find their origin outside of North-West
Europe. Based on the known habitat preferences
and the number of records it is assumed likely
that 54 of these 153 species are settled in the
Dutch part of the North Sea. Also including the
more inland slightly brackish to marine waters,
like the Westerschelde, Oosterschelde, Grev-
elingen, Noordzeekanaal and Wadden Sea, 140
non-indigenous species, originating from out-
side North-West Europe, have probably settled.
The number of new records of non-indigenous
species for the Netherlands appears to be de-
creasing in recent years. From the present study
it cannot be concluded however to what degree
this is linked to varying monitoring effort and to
what degree this is linked to a decrease of the
number of new introductions. Marine traffic is
steadily increasing within Europe over the past
years. This can therefore not explain a decrease
in records of new species. Shellfish transports,
ballast water transports and hull fouling have
been more or less equally responsible for the pri-
mary introduction of non-indigenous species in
North-West European waters. The main second-
ary vectors with which these species were subse-
quently distributed throughout North-West Eu-
ropean waters concern natural distribution and
hull fouling. These are also the two main vec-
tors with which non-indigenous species, which
settled in the Dutch part of the North Sea, were
introduced in the Netherlands. For non-indige-
nous species in the Netherlands that have settled
in more inland waters, shellfish transports have
also been an important import vector. These
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shellfish transports concern mainly the Pacific
oyster imports of the late 20th century, which are
nowadays prohibited.

Introduction

To assess, evaluate and potentially develop effec-
tive management of the risk of non-indigenous
species, described, for example, by descriptor
D2 of the Marine Strategy Framework Directive,
it is necessary for governments within the EU to
have a good understanding of the marine non-in-
digenous species in their waters. For this reason
the present report was made in order to provide
an overview of non-indigenous species recorded
in slightly brackish to marine waters in the Neth-
erlands, including data on their introduction and
distribution. This project was commissioned by
the Dutch Department of Nature & Biodiversity
of the Ministry of Agriculture, Nature and Food
Quality and the Office for Risk Assessment and
Research of the Netherlands Food and Consum-
er Product Safety Authority.
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Methods

An overview was made of non-indigenous species
that were recorded in marine to slightly brackish
(>5 ppt) waters in the Netherlands, i.e. in meso-
haline, polyhaline and euhaline waters. Species
were only included if it is assumed likely that
they have been aided by humans in their spread
outside of their native region. Southern European
species that have probably extended their popu-
lations to the north because of climate change,
are therefore not included on this list. The over-
view that is present here, was constructed based
on various sources like the species list by Bos et
al. (2017), which is focused on species recorded
in the North Sea, the list of Gittenberger (2009)
which focuses on exotic species recorded in the
Oosterschelde, the Voordelta and connected wa-
terways, the list of Gittenberger et al. (2015a)
focusing on species in the Wadden Sea, and the
Dutch species register (Wwww.soortenregister.nl).

In addition to these three sources, an extended
literature study was done and the internet was
searched for potentially still unpublished recent
records of non-indigenous species.

For all species it is indicated whether they are
considered to be native or non-indigenous to
North-West European waters. For each non-
indigenous species the most likely vector was
assessed with which they were primarily intro-
duced into North-West European waters and dis-
tributed secondarily along the North-West Euro-
pean coast (Fig. 1). In addition the most likely
vector was assessed with which these species
were introduced into the Netherlands. These as-
sessments were done based on the expert opin-
ions of the authors taking the life history strate-
gies and invasion history of these species into
account. Most species can be distributed by
various vectors and have been transported by ac-
cident. It therefore remains impossible to know
for certain with which vector they were intro-
duced. The resulting figures provide indications
of the most probable transport vectors of these

Fig. 1. Primary and secondary distribution of marine non-indigenous species to and within North-West European
waters; [A] Primary distribution of non-indigenous species concerns the distribution of non-indigenous species
from their place of origin (where they are native) to a site where they are non-indigenous. [B] Secondary dis-
tribution concerns the distribution of non-indigenous species in a region where they were first introduced by

primary distribution.
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non-indigenous species. This list only includes
non-indigenous species for which specimens
were recorded that were probably alive and
may have settled. It does not include species of
which, for example, only specimens were found
that washed ashore. Based on the known habitat
(mostly salinity) preferences, and the number of
records, it was assessed for each species wheth-
er or not it is logical that it has settled in either
the Dutch North Sea or in one of the more in-
land slightly brackish to marine waters of the
Netherlands. Although all species recorded are
included in the appendixes, the transport vector
analyses in the present study are only based on
species that have probably settled. This is done
separately [1] for species in the Dutch North Sea
and [2] for species in slightly brackish (>5 ppt)
to marine waters in the Netherlands. Finally all
records have been used to assess how many new
species for the Netherlands were recorded in six
year periods since 1994.

Results & conclusions

In appendices I to IV all non-indigenous species
are listed that have been recorded in the Nether-
lands and were probably aided in their distribu-
tion by humans.

In Appendix I for each of the species, the Phylum
according to Bos et al. (2017), the Phylum ac-
cording to WORMS (www.marinespecies.org),
the common English name and the species status
according to the Dutch species register (www.
nederlandsesoorten.nl/) are noted.

Appendix II includes an indication of the vectors
that were used by these species to enter North-
West Europe and distribute themselves subse-
quently within North-West European waters. In
addition the most probable vector is indicated
with which the species reached the Netherlands.
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Appendix III described where and when the spe-
cies were first recorded in the Netherlands.

Appendix IV provides an overview of the water-
bodies where the species were sighted. In addi-
tion it gives the expert opinion of the authors
indicating whether these species have probably
settled in these waterbodies. This was done tak-
ing their salinity preferences and the number of
records into account.

Appendix [V gives the status codes for the oc-
currences of non-indigenous species in the Ne-
therlands according to the Dutch species register
(NSR, 2017).

In figure 2 the main transport vectors are il-
lustrated for non-indigenous species that have
probably settled in the Dutch North Sea. This
excludes for example species that are known to
prefer brackish waters and species that were re-
corded only once and probably haven’t settled.
For specimens of “brackish water species” that
were recorded in the North Sea, it is assumed
that they have not settled there and that they
have probably washed out into the North Sea
from a river. Concerning the main transport vec-
tors of species settled in the Dutch North Sea, [1]
ballast water, [2] hull fouling and [3] shellfish
transports have been equally important where it
concerns the vectors with which these species
were originally introduced in North-West Euro-
pean waters (Fig. 2A).

After their introduction in North-West Europe,
natural distribution has been responsible for
the further spread throughout North-West Eu-
rope in about half of the cases. Hull fouling is
responsible for about a third of the cases (Figs
2BC). These species can use harbours as step-
ping stones aiding in their distribution. As most
species were introduced in the Netherlands by
secondary spread, natural distribution and hull
fouling have also been the main two vectors with
which species, settled in the Dutch North Sea,
have been introduced in the Netherlands. Focus-
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A Primary vectors of distribution B Secondary vectors of distribution (C Distribution vectors with which species
into NW Europe throughout NW European waters were introduced into the Netherlands
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Fig. 2. Transport vectors of non-indigenous species that have probably settled in the Dutch North Sea (Ap-
pendix IV). Only species that have their native region outside of North-West Europe are included. [A] Primary
vectors of distribution into North-West Europe; [B] Secondary vectors of distribution within North-West Eu-
ropean waters; [C] Distribution vectors with which species were introduced into the Netherlands; [D] Exclud-
ing natural distribution, secondary vectors of distribution within North-West European waters; [E] Excluding
natural distribution, distribution vectors with which species were introduced into the Netherlands.
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A Primary vectors of distribution B Secondary vectors of distribution (C Distribution vectors with which species
into NW Europe throughout NW European waters were introduced into the Netherlands
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throughout NW European waters were introduced into the Netherlands
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Fig. 3. Transport vectors of non-indigenous species that have probably settled in brackish to marine waters in
the Netherlands (Appendix IV). Only species that have their native region outside of North-West Europe are
included. [A] Primary vectors of distribution into North-West Europe; [B] Secondary vectors of distribution
within North-West European waters; [C] Distribution vectors with which species were introduced into the
Netherlands; [D] Excluding natural distribution, secondary vectors of distribution within North-West European
waters; [E] Excluding natural distribution, distribution vectors with which species were introduced into the
Netherlands.
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ing only on anthropogenic vectors (Figs 2DE),
hull fouling has been responsible for about two
thirds of all introductions of these species, while
ballast water and shellfish transports together ac-
count for most of the remaining third.

When, instead of focusing only on species set-
tled in the North Sea, all non-indigenous species
that have probably settled in slightly brackish to
marine water bodies in the Netherlands, are con-
sidered (Fig. 3), ballast water imports and espe-
cially shellfish transports have been more impor-
tant as secondary transport vectors throughout
North-West Europe (Fig. 3D) and as introduc-
tion vectors into the Netherlands (Fig. 3E). This
concerns mainly species that were introduced
with Pacific oysters from the North-West Pacific
in the late 20th century. These imports are nowa-
days prohibited. As primary vectors of introduc-
tion of these species into North-West European
waters, the three vectors ballast water, hull foul-
ing and shellfish transports have been equally
important.

One of the main reasons that hull fouling is
found to be the main vector of especially sec-
ondary spread, is probably because no specific
EU legislation exists to minimize the risk of hull
fouling as an non-indigenous species transport
vector. There are various regulations in place to
reduce this risk for ballast water and shellfish
transports. These regulations may be partly re-
sponsible for the decrease in the number of new
records of non-indigenous species in the Neth-
erlands over the last six years (Figs. 4-5). This
decrease can not be explained by a decrease in
number of shipping movements. Marine traffic
within Europe is steadily increasing over the
years according to statistics of the EU (http://
ec.europa.eu/eurostat, 2017). The decrease of
the number of new records of non-indigenous
species may however be partly due to an increase
of new species recorded for the Netherlands in
2000-2011 caused by the fact that scuba-diving
has become increasingly popular and underwater
camera’s relatively cheap. These scuba-divers

and their photos have aided the discovery of a
large number of non-indigenous species. Future
studies may reveal to what degree this sudden
improvement of monitoring effort by volunteer
scuba-divers has influenced the number of new
species recorded. From the present study it can-
not be concluded to what degree the decrease of
new records is linked to a varying monitoring
effort and to what degree it is linked to a de-
crease of the number of new introductions into
the Netherlands.

Non-indiginous species recorded
in the Dutch North Sea
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Fig. 4. The number of species that was recorded for
the first time in the Netherlands. This graph only in-
cludes records of non-indigenous species that have
been recorded in the Dutch North Sea and have their
native region outside of North-West Europe (Appen-
dices ITI-1V).

Non-indiginous species recorded in marine and
brackish (>5ppt) waters in the Netherlands
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Fig. 5. The number of species that was recorded for
the first time in the Netherlands. This graph only in-
cludes records of non-indigenous species that have
their native region outside of North-West Europe, and
have been recorded in brackish to marine waters in
the Netherlands (Appendices III-1V).
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Appendix I

List of marine and brackish non-indigenous species that have been recorded in the Netherlands
(i.e. species belonging to categories 2, 2a, 2b, 2¢ or 2d in Appendix V) and were probably aided
in their distribution by humans. For each of the species, the Phylum according to WORMS
(www.marinespecies.org) and according to Bos et al. (2017), common English name and spe-
cies status according to the Dutch species register (www.nederlandsesoorten.nl; Appendix V)
are noted.
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Phylum ac-
corind to Phylum according to NSR
Scientific name WORMS Bos et al., 2017 Common English name | status
Acrochaetium catenulatum Rhodophyta 1.1 Roodwieren - Rhodophyta - 2b
Acrochaetium densum Rhodophyta 1.1 Roodwieren - Rhodophyta - 2b
Agardhiella subulata Rhodophyta 1.1 Roodwieren - Rhodophyta - 2b
Anotrichium furcellatum Rhodophyta 1.1 Roodwieren - Rhodophyta - 2b
Antithamnionella spirographidis | Rhodophyta 1.1 Roodwieren - Rhodophyta - 2b
Antithamnionella ternifolia Rhodophyta 1.1 Roodwieren - Rhodophyta - 2b
Bonnemaisonia hamifera Rhodophyta 1.1 Roodwieren - Rhodophyta - 2c
Colaconema dasyae Rhodophyta 1.1 Roodwieren - Rhodophyta - 2b
Dasya baillouviana Rhodophyta 1.1 Roodwieren - Rhodophyta - 2b
Dasya sessilis Rhodophyta 1.1 Roodwieren - Rhodophyta - 2c
Dasysiphonia japonica Rhodophyta 1.1 Roodwieren - Rhodophyta - 2b
Gelidium vagum Rhodophyta 1.1 Roodwieren - Rhodophyta - 2c
Gracilaria vermiculophylla Rhodophyta 1.1 Roodwieren - Rhodophyta - 2b
Grateloupia turuturu Rhodophyta 1.1 Roodwieren - Rhodophyta - 2b
Lomentaria hakodatensis Rhodophyta 1.1 Roodwieren - Rhodophyta - 2b
Neosiphonia harveyi Rhodophyta 1.1 Roodwieren - Rhodophyta Harvey's siphon weed 2b
Polysiphonia senticulosa Rhodophyta 1.1 Roodwieren - Rhodophyta - 2b
Codium fragile fragile Chlorophyta 1.2 Groenwieren - Chlorophyta dead man's finger 2a
Ulva australis Chlorophyta 1.2 Groenwieren - Chlorophyta - 2b
Bonamia ostreae Cerzozoa 2.0 Chromoalveolata - 2b
Haplosporidium armoricanum Cerzozoa 2.0 Chromoalveolata - 2d
Marteilia refringens Cerzozoa 2.0 Chromoalveolata - 2d
Colpomenia peregrina Ochrophyta 2.1 Heterokontophyta - 2b
Corynophlaea verruculiformis Ochrophyta 2.1 Heterokontophyta - 2b
Coscinodiscus wailesii Ochrophyta 2.1 Heterokontophyta - 2b
Fibrocapsa japonica Ochrophyta 2.1 Heterokontophyta - 2b
Heterosigma akashiwo Ochrophyta 2.1 Heterokontophyta - 2b
Mediopyxis helysia Ochrophyta 2.1 Heterokontophyta - 2¢
Mpyriactula rivulariae Ochrophyta 2.1 Heterokontophyta - 2b
Odontella longicruris Ochrophyta 2.1 Heterokontophyta - 2c
Odontella sinensis Ochrophyta 2.1 Heterokontophyta - 2b
Pleurosigma simonsenii Ochrophyta 2.1 Heterokontophyta - 2b
Sargassum muticum Ochrophyta 2.1 Heterokontophyta wireweed 2b
Thalassiosira hendeyi Ochrophyta 2.1 Heterokontophyta - 2b
Thalassiosira nordenskioeldii Ochrophyta 2.1 Heterokontophyta - 2b
Thalassiosira punctigera Ochrophyta 2.1 Heterokontophyta - 2b
Undaria pinnatifida Ochrophyta 2.1 Heterokontophyta wakame 2b
Alexandrium leei Myzozoa 2.2 Pantserwieren - Dinoflagellata - 2b
Alexandrium tamarense Myzozoa 2.2 Pantserwieren - Dinoflagellata - 2b
Karenia mikimotoi Myzozoa 2.2 Pantserwieren - Dinoflagellata - 2b
Celtodoryx ciocalyptoides Porifera 3.1 Sponzen - Porifera - 2b
Chalinula loosanoffi Porifera 3.1 Sponzen - Porifera Loosanoff's haliclona 2a
Haliclona (Haliclona) simulans | Porifera 3.1 Sponzen - Porifera - 2d
Haliclona (Haliclona) urceolus | Porifera 3.1 Sponzen - Porifera - 2d
Haliclona (Reniera) cinerea Porifera 3.1 Sponzen - Porifera - 2d
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Phylum ac-
corind to Phylum according to NSR
Scientific name WORMS Bos et al., 2017 Common English name | status
Haliclona (Rhizoniera) rosea Porifera 3.1 Sponzen - Porifera - 2b
Haliclona (Soestella) xena Porifera 3.1 Sponzen - Porifera - 2b
Halisarca dujardinii Porifera 3.1 Sponzen - Porifera - 2d
Hymeniacidon perlevis Porifera 3.1 Sponzen - Porifera - 2b
Leucosolenia somesii Porifera 3.1 Sponzen - Porifera - 2b
Mycale (Carmia) micracanthoxea | Porifera 3.1 Sponzen - Porifera encrusting sponge 2a
Suberites massa Porifera 3.1 Sponzen - Porifera - 2b
Sycon scaldiense Porifera 3.1 Sponzen - Porifera - 2b
Mnemiopsis leidyi Ctenophora 3.2 Ribkwallen - Ctenophora American comb jelly 2b
Blackfordia virginica Cnidaria 3.3 Holtedieren, neteldieren - Cnidaria | - 2c
Cordylophora caspia Cnidaria 3.3 Holtedieren, neteldieren - Cnidaria | freshwater hydroid 2a
Diadumene cincta Cnidaria 3.3 Holtedieren, neteldieren - Cnidaria | orange anemone 2a
Diadumene lineata Cnidaria 3.3 Holtedieren, neteldieren - Cnidaria | orange-striped green 2a
anemone
Edwardsia claparedii Cnidaria 3.3 Holtedieren, neteldieren - Cnidaria | - 2a
Garveia franciscana Cnidaria 3.3 Holtedieren, neteldieren - Cnidaria | rope grass hydroid 2b
Gonionemus vertens Cnidaria 3.3 Holtedieren, neteldieren - Cnidaria | clinging jellyfish 2b
Haliclystus salpinx Cnidaria 3.3 Holtedieren, neteldieren - Cnidaria | stalked jellyfish 2c
Moerisia inkermanica Cnidaria 3.3 Holtedieren, neteldieren - Cnidaria | - 2d
Nemopsis bachei Cnidaria 3.3 Holtedieren, neteldieren - Cnidaria | clinging jellyfish 2a
Pachycordyle navis Cnidaria 3.3 Holtedieren, neteldieren - Cnidaria | brackish hydroid 2b
Euplana gracilis Platyhelminthes | 3.5 Platwormen - Platyhelminthes | - 2d
Imogine necopinata Platyhelminthes | 3.5 Platwormen - Platyhelminthes | - la
Stylochus (Stylochus) flevensis Platyhelminthes | 3.5 Platwormen - Platyhelminthes | - 2d
Barentsia ramosa Entoprocta 3.7 Kelkdiertjes, kelkwormen - - 2d
Entoprocta
Biflustra grandicella Bryozoa 3.9 Mosdiertjes - Bryozoa - 2d
Bugula neritina Bryozoa 3.9 Mosdiertjes - Bryozoa - 2b
Bugulina simplex Bryozoa 3.9 Mosdiertjes - Bryozoa - 2b
Bugulina stolonifera Bryozoa 3.9 Mosdiertjes - Bryozoa - 2b
Fenestrulina delicia Bryozoa 3.9 Mosdiertjes - Bryozoa - 2b
Pacificincola perforata Bryozoa 3.9 Mosdiertjes - Bryozoa - 2b
Smittoidea prolifica Bryozoa 3.9 Mosdiertjes - Bryozoa - 2b
Tricellaria inopinata Bryozoa 3.9 Mosdiertjes - Bryozoa - 2b
Cephalothrix simula Nemertea 3.11 Snoerwormen - Nemertea - 2c
Alitta virens Annelida 3.12 Ringwormen - Annelida king ragworm 2a
Bispira polyomma Annelida 3.12 Ringwormen - Annelida - 2c
Boccardia proboscidea Annelida 3.12 Ringwormen - Annelida - 2c
Boccardiella hamata Annelida 3.12 Ringwormen - Annelida - 2c
Boccardiella ligerica Annelida 3.12 Ringwormen - Annelida - 2b
Branchiomma bombyx Annelida 3.12 Ringwormen - Annelida - 2d
Desdemona ornata Annelida 3.12 Ringwormen - Annelida - 2c
Ficopomatus enigmaticus Annelida 3.12 Ringwormen - Annelida Australian tubeworm 2b
Hydroides elegans Annelida 3.12 Ringwormen - Annelida - 2d
Marenzelleria neglecta Annelida 3.12 Ringwormen - Annelida - 2b
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Phylum ac-
corind to Phylum according to NSR

Scientific name WORMS Bos et al., 2017 Common English name | status
Marenzelleria viridis Annelida 3.12 Ringwormen - Annelida - 2b
Marphysa sanguinea Annelida 3.12 Ringwormen - Annelida - 2b
Neodexiospira brasiliensis Annelida 3.12 Ringwormen - Annelida - 2b
Pileolaria berkeleyana Annelida 3.12 Ringwormen - Annelida - 2¢c
Polydora hoplura Annelida 3.12 Ringwormen - Annelida - 2b
Pseudopolydora paucibranchiata | Annelida 3.12 Ringwormen - Annelida - 2c
Sabellaria spinulosa Annelida 3.12 Ringwormen - Annelida Ross worm 2d
Streblospio benedicti Annelida 3.12 Ringwormen - Annelida - 2b
Syllidia armata Annelida 3.12 Ringwormen - Annelida - 2d
Syllis gracilis Annelida 3.12 Ringwormen - Annelida - 2b
Anomia ephippium Mollusca 3.13 Weekdieren - Mollusca saddle oyster 2d
Calliostoma zizyphinum Mollusca 3.13 Weekdieren - Mollusca painted top shell 2b
Calyptraea chinensis Mollusca 3.13 Weekdieren - Mollusca Chinese hat 2d
Corambe obscura Mollusca 3.13 Weekdieren - Mollusca obscure corambe 2
Corbicula fluminea Mollusca 3.13 Weekdieren - Mollusca prosperity clam 2b
Crepidula fornicata Mollusca 3.13 Weekdieren - Mollusca American slipper limpet |2b
Ensis leei Mollusca 3.13 Weekdieren - Mollusca American jack knife clam | 2b
Gibbula cineraria Mollusca 3.13 Weekdieren - Mollusca grey topshell 2b
Glycymeris glycymeris Mollusca 3.13 Weekdieren - Mollusca dog cockle 2d
Magallana gigas Mollusca 3.13 Weekdieren - Mollusca Pacific oyster 2b
Mercenaria mercenaria Mollusca 3.13 Weekdieren - Mollusca northern quahog 2b
Mya arenaria Mollusca 3.13 Weekdieren - Mollusca steamer clam 2a
Mpytilopsis leucophaeata Mollusca 3.13 Weekdieren - Mollusca dark false mussel 2a
Ocenebra inornata Mollusca 3.13 Weekdieren - Mollusca Japenese oysterdrill 2b
Pecten maximus Mollusca 3.13 Weekdieren - Mollusca scallop 2d
Petricolaria pholadiformis Mollusca 3.13 Weekdieren - Mollusca false angelwing 2a
Phorcus lineatus Mollusca 3.13 Weekdieren - Mollusca toothed top shell 2d
Potamopyrgus antipodarum Mollusca 3.13 Weekdieren - Mollusca New-Zealand mudsnail | 2a
Psiloteredo megotara Mollusca 3.13 Weekdieren - Mollusca big-ear shipworm 2a
Rangia cuneata Mollusca 3.13 Weekdieren - Mollusca wedge clam 2b
Rapana venosa Mollusca 3.13 Weekdieren - Mollusca veined whelk 2d
Ruditapes philippinarum Mollusca 3.13 Weekdieren - Mollusca Manila clam 2c
Teredo navalis Mollusca 3.13 Weekdieren - Mollusca naval shipworm 2a
Urosalpinx cinerea Mollusca 3.13 Weekdieren - Mollusca Atlantic oyster drill 2b
Anguillicoloides crassus Nematoda 3.15 Nematoden - Nematoda swim-bladder nematode |2b
Acartia (Acanthacartia) tonsa Arthropoda 3.17 Geleedpotigen - Arthropoda - 2a
Ammothea hilgendorfi Arthropoda 3.17 Geleedpotigen - Arthropoda - 2c
Amphibalanus amphitrite Arthropoda 3.17 Geleedpotigen - Arthropoda striped barnacle 2b
Amphibalanus eburneus Arthropoda 3.17 Geleedpotigen - Arthropoda ivory barnacle 2d
Amphibalanus improvisus Arthropoda 3.17 Geleedpotigen - Arthropoda bay barnacle 2a
Ampithoe valida Arthropoda 3.17 Geleedpotigen - Arthropoda - 2c
Austrominius modestus Arthropoda 3.17 Geleedpotigen - Arthropoda New-Zealand barnacle | 2b
Balanus balanus Arthropoda 3.17 Geleedpotigen - Arthropoda - 2d
Callinectes sapidus Arthropoda 3.17 Geleedpotigen - Arthropoda American blue crab 2b
Caprella mutica Arthropoda 3.17 Geleedpotigen - Arthropoda Japanese skeleton shrimp | 2b




Non-indigenous marine species in the Netherlands

(OsHV-1 pvar)

Phylum ac-
corind to Phylum according to NSR

Scientific name WORMS Bos et al., 2017 Common English name | status
Caprella scaura Arthropoda 3.17 Geleedpotigen - Arthropoda - 2c
Chelicorophium curvispinum Arthropoda 3.17 Geleedpotigen - Arthropoda Caspian mud shrimp 2b
Cryptorchestia cavimana Arthropoda 3.17 Geleedpotigen - Arthropoda - 2a
Eriocheir sinensis Arthropoda 3.17 Geleedpotigen - Arthropoda Chinese mitten crab 2b
Eurytemora americana Arthropoda 3.17 Geleedpotigen - Arthropoda - 2
Eusarsiella zostericola Arthropoda 3.17 Geleedpotigen - Arthropoda - 2c
Hemigrapsus sanguineus Arthropoda 3.17 Geleedpotigen - Arthropoda Asian shore crab 2b
Hemigrapsus takanoi Arthropoda 3.17 Geleedpotigen - Arthropoda brush-clawed shore crab |2b
laniropsis serricaudis Arthropoda 3.17 Geleedpotigen - Arthropoda - 2b
Incisocalliope aestuarius Arthropoda 3.17 Geleedpotigen - Arthropoda - 2b
Jassa marmorata Arthropoda 3.17 Geleedpotigen - Arthropoda - 2
Megabalanus coccopoma Arthropoda 3.17 Geleedpotigen - Arthropoda titan acorn barnacle 2d
Megabalanus tintinnabulum Arthropoda 3.17 Geleedpotigen - Arthropoda - 2d
Melita nitida Arthropoda 3.17 Geleedpotigen - Arthropoda - 2b
Monocorophium sextonae Arthropoda 3.17 Geleedpotigen - Arthropoda - 2b
Monocorophium uenoi Arthropoda 3.17 Geleedpotigen - Arthropoda - 2c
Myicola ostreae Arthropoda 3.17 Geleedpotigen - Arthropoda - 2b
Mpytilicola intestinalis Arthropoda 3.17 Geleedpotigen - Arthropoda red worm disease 2b
Mytilicola orientalis Arthropoda 3.17 Geleedpotigen - Arthropoda oyster redworm 2b
Neomysis americana Arthropoda 3.17 Geleedpotigen - Arthropoda - 2c
Palaemon macrodactylus Arthropoda 3.17 Geleedpotigen - Arthropoda Oriental shrimp 2b
Platorchestia platensis Arthropoda 3.17 Geleedpotigen - Arthropoda beach flea 2b
Pseudodiaptomus marinus Arthropoda 3.17 Geleedpotigen - Arthropoda - 2¢c
Ptilohyale littoralis Arthropoda 3.17 Geleedpotigen - Arthropoda - 2¢
Rhithropanopeus harrisii Arthropoda 3.17 Geleedpotigen - Arthropoda mud crab 2a
Sinelobus vanhaareni Arthropoda 3.17 Geleedpotigen - Arthropoda - 2b
Synidotea laticauda Arthropoda 3.17 Geleedpotigen - Arthropoda - 2c
Telmatogeton japonicus Arthropoda 3.17 Geleedpotigen - Arthropoda marine splash midge 2b
Zeuxo holdichi Arthropoda 3.17 Geleedpotigen - Arthropoda - 2¢
Aplidium glabrum Chordata 3.20 Chordadieren - Chordata - 2b
Botrylloides violaceus Chordata 3.20 Chordadieren - Chordata colonial sea squirt 2b
Corella eumyota Chordata 3.20 Chordadieren - Chordata - 2b
Didemnum vexillum Chordata 3.20 Chordadieren - Chordata compound sea squirt 2
Diplosoma listerianum Chordata 3.20 Chordadieren - Chordata - 2b
Gobiosoma bosc Chordata 3.20 Chordadieren - Chordata naked goby 2c
Micropogonias undulatus Chordata 3.20 Chordadieren - Chordata hardhead, golden croaker | 2b
Molgula manhattensis Chordata 3.20 Chordadieren - Chordata sea grapes 2a
Neogobius melanostomus Chordata 3.20 Chordadieren - Chordata round goby 2b
Oncorhynchus mykiss Chordata 3.20 Chordadieren - Chordata rainbow trout 2d
Perophora japonica Chordata 3.20 Chordadieren - Chordata - 2b
Sebastes schlegelii Chordata 3.20 Chordadieren - Chordata - 2d
Styela clava Chordata 3.20 Chordadieren - Chordata rough sea squirt 2b
Tridentiger barbatus Chordata 3.20 Chordadieren - Chordata - 2d
Trinectes maculatus Chordata 3.20 Chordadieren - Chordata hogchoker 2d
Ostreid herpesvirus-1 pvar n.a. 4.0 Virus - 2c
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Appendix II

List of marine and brackish non-indigenous species that have been recorded in the Neth-
erlands (i.e. species belonging to categories 2, 2a, 2b, 2¢ or 2d in Appendix V) and were
probably aided in their distribution by humans. Indications based on expert judgement are
included of the most probable vectors that were used by these species to enter North-West
Europe and distribute themselves subsequently within North-West European waters. In addi-
tion the most probable vector is indicated with which these species reached the Netherlands.
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Non-indigenous marine species in the Netherlands

W Primary distribution | Secondary distribution | Most probably

European | vector to North-West | vector in North-West | first reached the
Scientific name species Europe Europe Netherlands by
1.1 RHODOPHYTA
Acrochaetium catenulatum No Unknown Unknown Unknown
Acrochaetium densum No Unknown Unknown Unknown
Agardhiella subulata No Shellfish transports Hull fouling Shellfish transports
Anotrichium furcellatum No Shellfish transports Shellfish transports Shellfish transports
Antithamnionella spirographidis | No Hull fouling Hull fouling Hull fouling
Antithamnionella ternifolia No Hull fouling Hull fouling Hull fouling
Bonnemaisonia hamifera No unknown Hull fouling Hull fouling
Colaconema dasyae No unknown unknown unknown
Dasya baillouviana No unknown Natural distribution Natural distribution
Dasya sessilis No Unknown Natural distribution Natural distribution
Dasysiphonia japonica No Shellfish transports Shellfish transports Shellfish transports
Gelidium vagum No Unknown Natural distribution Natural distribution
Gracilaria vermiculophylla No Unknown Natural distribution Natural distribution
Grateloupia turuturu No Shellfish transports Hull fouling Shellfish transports
Lomentaria hakodatensis No Unknown Natural distribution Natural distribution
Neosiphonia harveyi No unknown Natural distribution Natural distribution
Polysiphonia senticulosa No unknown Natural distribution Natural distribution
1.2CHLOROPHYTA
Codium fragile fragile No Hull fouling Hull fouling Hull fouling
Ulva australis No unknown Natural distribution Natural distribution
2.0 CHROMOALVEOLATA
Bonamia ostreae No Oyster transports Oyster transports Oyster transports
Haplosporidium armoricanum | No Oyster transports Oyster transports Oyster transports
Marteilia refringens No Oyster transports Oyster transports Oyster transports

2.1 HETEROKONTOPHYTA

Colpomenia peregrina No Opyster transports Natural distribution Natural distribution
Corynophlaea verruculiformis | No unknown Floating debris Floating debris
Coscinodiscus wailesii No Ballast water Natural distribution Natural distribution
Fibrocapsa japonica No Ballast water Natural distribution Natural distribution
Heterosigma akashiwo unknown | unknown Natural distribution Natural distribution
Mediopyxis helysia no Unknown Natural distribution Natural distribution
Myriactula rivulariae unknown | unknown Floating debris Floating debris
Odontella longicruris no Ballast water Natural distribution Natural distribution
Odontella sinensis No ballast water Natural distribution Natural distribution
Pleurosigma simonsenii No unknown Natural distribution Natural distribution
Sargassum muticum No Opyster transports Natural distribution Natural distribution
Thalassiosira hendeyi no Ballast water Natural distribution Natural distribution
Thalassiosira nordenskioeldii | no Ballast water Natural distribution Natural distribution
Thalassiosira punctigera no Oyster transports Natural distribution Natural distribution
Undaria pinnatifida No Opyster transports Natural distribution Natural distribution
2.2 DINOFLAGELLATA

Alexandrium leei No Ballast water Natural distribution Natural distribution
Alexandrium tamarense unknown | Ballast water Natural distribution Natural distribution
Karenia mikimotoi Unknown | Ballast water Natural distribution Natural distribution
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W Primary distribution | Secondary distribution | Most probably
European | vector to North-West | vector in North-West | first reached the
Scientific name species Europe Europe Netherlands by
3.1 PORIFERA
Celtodoryx ciocalyptoides No Oyster transports Natural distribution Opyster transports
Chalinula loosanoffi Yes n.a. unknown unknown
Haliclona (Haliclona) simulans | Yes n.a. Natural distribution Shellfish transports
Haliclona (Haliclona) urceolus | Yes n.a. Natural distribution Shellfish transports
Haliclona (Reniera) cinerea Yes n.a. Natural distribution Shellfish transports
Haliclona (Rhizoniera) rosea | Yes n.a. unknown unknown
Haliclona (Soestella) xena Unknown | unknown unknown unknown
Halisarca dujardinii Yes n.a. Natural distribution Shellfish transports
Hymeniacidon perlevis Yes n.a. Natural distribution Shellfish transports
Leucosolenia somesii Yes n.a. hull fouling hull fouling
Mycale (Carmia) micracan- Yes n.a. Natural distribution Shellfish transports
thoxea
Suberites massa Yes n.a. Natural distribution Shellfish transports
Sycon scaldiense unknown | Shellfish transports Shellfish transports Shellfish transports
3.2 CTENOPHORA
Mnemiopsis leidyi No Ballast water Natural distribution Natural distribution
3.3 CNIDARIA
Blackfordia virginica No Ballast water Natural distribution Natural distribution
Cordylophora caspia No Interconnected waterways | Natural distribution Natural distribution
Diadumene cincta Unknown | Unknown Natural distribution Natural distribution
Diadumene lineata No Opyster transports Hull fouling Hull fouling
Edwardsia claparedii Unknown | Unknown Natural distribution Natural distribution
Garveia franciscana Unknown | unknown unknown unknown
Gonionemus vertens No Opyster transports Hull fouling Hull fouling
Haliclystus salpinx Yes n.a. Hull fouling Hull fouling
Moerisia inkermanica No Hull fouling Hull fouling Hull fouling
Nemopsis bachei No hull fouling Ballast water Natural distribution
Pachycordyle navis No Ballast water Natural distribution Natural distribution
3.5 PLATYHELMINTHES
Euplana gracilis No hull fouling hull fouling hull fouling
Imogine necopinata Unknown | Ballast water Natural distribution Ballast water
Stylochus (Stylochus) flevensis | Unknown | unknown unknown unknown
3. ENTOPROCTA
Barentsia ramosa ‘ No Ballast water Hull fouling Hull fouling
3.9 BRYOZOA
Biflustra grandicella No Hull fouling Hull fouling Hull fouling
Bugula neritina No Hull fouling Hull fouling Hull fouling
Bugulina simplex No Hull fouling Hull fouling Hull fouling
Bugulina stolonifera No Hull fouling Hull fouling Hull fouling
Fenestrulina delicia No Shellfish transports Floating debris Shellfish transports
Pacificincola perforata No Shellfish transports Natural distribution Shellfish transports
Smittoidea prolifica No Shellfish transports Natural distribution Shellfish transports
Tricellaria inopinata No hull fouling hull fouling hull fouling
3.1 NEMERTEA
Cephalothrix simula No Ballast water Natural distribution Natural distribution
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W Primary distribution | Secondary distribution | Most probably

European | vector to North-West | vector in North-West | first reached the
Scientific name species Europe Europe Netherlands by
3.12 ANNELIDA
Alitta virens No Unknown Natural distribution Natural distribution
Bispira polyomma No hull fouling Hull fouling Hull fouling
Boccardia proboscidea No Unknown Natural distribution Natural distribution
Boccardiella hamata No Unknown Natural distribution Natural distribution
Boccardiella ligerica No Unknown Natural distribution Natural distribution
Branchiomma bombyx Yes n.a. unknown unknown
Desdemona ornata No Ballast water Natural distribution Natural distribution
Ficopomatus enigmaticus No Ballast water Hull fouling Hull fouling
Hydroides elegans Unknown | hull fouling hull fouling hull fouling
Marenzelleria neglecta No Ballast water Unknown Unknown
Marenzelleria viridis No Ballast water Ballast water Ballast water
Marphysa sanguinea Yes n.a. Natural distribution Natural distribution
Neodexiospira brasiliensis No unknown Floating debris Floating debris
Pileolaria berkeleyana No unknown unknown unknown
Polydora hoplura Yes n.a. Opyster transports Oyster transports
Pseudopolydora paucibranchiata| No Unknown Natural distribution Natural distribution
Sabellaria spinulosa Yes n.a. Oyster transports Oyster transports
Streblospio benedicti no unknown unknown unknown
Syllidia armata Yes n.a. Shellfish transports Shellfish transports
Syllis gracilis Yes n.a. Shellfish transports Shellfish transports
3.13 MOLLUSCA
Anomia ephippium Yes n.a. Shellfish transports Shellfish transports
Calliostoma zizyphinum Yes n.a. Natural distribution Shellfish transports
Calyptraea chinensis Yes n.a. Shellfish transports Shellfish transports
Corambe obscura No hull fouling unknown unknown
Corbicula fluminea No Ballast water Ballast water Ballast water
Crepidula fornicata No Oyster transports Natural distribution Floating debris
Ensis leei No Ballast water Natural distribution Natural distribution
Gibbula cineraria Yes n.a. Shellfish transports Shellfish transports
Glycymeris glycymeris Yes n.a. Shellfish transports Shellfish transports
Magallana gigas No Opyster transports Natural distribution Oyster transports
Mercenaria mercenaria No Deliberate Shellfish transports Shellfish transports
Mpya arenaria No Ballast water Natural distribution Natural distribution
Mpytilopsis leucophaeata No Hull fouling Hull fouling Hull fouling
Ocenebra inornata No Oyster transports Oyster transports Oyster transports
Pecten maximus Yes n.a. Natural distribution Shellfish transports
Petricolaria pholadiformis No Oyster transports Oyster transports Oyster transports
Phorcus lineatus Yes n.a. Shellfish transports Shellfish transports
Potamopyrgus antipodarum No Ballast water Natural distribution Natural distribution
Psiloteredo megotara Unknown | hull fouling hull fouling hull fouling
Rangia cuneata No Ballast water Ballast water Ballast water
Rapana venosa No Ballast water Natural distribution Ballast water
Ruditapes philippinarum No Deliberate Deliberate Deliberate
Teredo navalis No Hull fouling Hull fouling Hull fouling
Urosalpinx cinerea No Oyster transports Oyster transports Oyster transports
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W Primary distribution | Secondary distribution | Most probably

European | vector to North-West | vector in North-West | first reached the
Scientific name species Europe Europe Netherlands by
3.15 NEMATODA
Anguillicoloides crassus ‘ No Fish transports Natural distribution Natural distribution
3.17 ARTHROPODA
Acartia (Acanthacartia) tonsa | Unknown | ballast water ballast water ballast water
Ammothea hilgendorfi No Ballast water Hull fouling Hull fouling
Amphibalanus amphitrite No hull fouling hull fouling hull fouling
Amphibalanus eburneus No hull fouling hull fouling hull fouling
Amphibalanus improvisus Unknown | Hull fouling Hull fouling Hull fouling
Ampithoe valida No Ballast water Natural distribution Natural distribution
Austrominius modestus No Hull fouling Natural distribution Natural distribution
Balanus balanus No Hull fouling Natural distribution Natural distribution
Callinectes sapidus No Ballast water Ballast water Ballast water
Caprella mutica No Hull fouling Hull fouling Hull fouling
Caprella scaura No Hull fouling Hull fouling Hull fouling
Chelicorophium curvispinum | No Interconnected waterways | Interconnected waterways | Interconnected waterways
Cryptorchestia cavimana No Interconnected waterways | Interconnected waterways | Interconnected waterways
Eriocheir sinensis No Ballast water Natural distribution Natural distribution
Eurytemora americana No unknown unknown unknown
Eusarsiella zostericola No Opyster transports Opyster transports Oyster transports
Hemigrapsus sanguineus No Ballast water Natural distribution Natural distribution
Hemigrapsus takanoi No Ballast water Natural distribution Natural distribution
laniropsis serricaudis No Ballast water Hull fouling Hull fouling
Incisocalliope aestuarius No Ballast water Hull fouling Hull fouling
Jassa marmorata No Ballast water Natural distribution Natural distribution
Megabalanus coccopoma No hull fouling Floating debris Floating debris
Megabalanus tintinnabulum No Hull fouling Natural distribution Natural distribution
Melita nitida No Ballast water Hull fouling Hull fouling
Monocorophium sextonae No Hull fouling Hull fouling Hull fouling
Monocorophium uenoi No Unknown Oyster transports Oyster transports
Myicola ostreae No Oyster transports Oyster transports Oyster transports
Mpytilicola intestinalis No Shellfish transports Shellfish transports Shellfish transports
Mpytilicola orientalis No Shellfish transports Shellfish transports Shellfish transports
Neomysis americana No Ballast water Ballast water Ballast water
Palaemon macrodactylus No Ballast water Natural distribution Natural distribution
Platorchestia platensis No Unknown unknown unknown
Pseudodiaptomus marinus No Ballast water Natural distribution Natural distribution
Ptilohyale littoralis No hull fouling Hull fouling Hull fouling
Rhithropanopeus harrisii No Unknown Hull fouling Hull fouling
Sinelobus vanhaareni No hull fouling Hull fouling Hull fouling
Synidotea laticauda No Ballast water Hull fouling Hull fouling
Telmatogeton japonicus No unknown Natural distribution Natural distribution
Zeuxo holdichi No unknown Shellfish transports hull fouling
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W Primary distribution | Secondary distribution | Most probably

European | vector to North-West | vector in North-West | first reached the
Scientific name species Europe Europe Netherlands by
3.20 CHORDATA
Aplidium glabrum Unknown | hull fouling Natural distribution Natural distribution
Botrylloides violaceus No hull fouling hull fouling hull fouling
Corella eumyota No Hull fouling hull fouling hull fouling
Didemnum vexillum No Oyster transports Hull fouling Hull fouling
Diplosoma listerianum Yes n.a. Natural distribution Natural distribution
Gobiosoma bosc No Ballast water Ballast water Ballast water
Micropogonias undulatus no Ballast water Natural distribution Natural distribution
Molgula manhattensis No Hull fouling Hull fouling Hull fouling
Neogobius melanostomus No Ballast water Natural distribution Natural distribution
Oncorhynchus mykiss No Deliberate Natural distribution Deliberate
Perophora japonica No Opyster transports Natural distribution Shellfish transports
Sebastes schlegelii No Deliberate Natural distribution Natural distribution
Styela clava No Oyster transports Hull fouling Hull fouling
Tridentiger barbatus No Ballast water Natural distribution Natural distribution
Trinectes maculatus No unknown unknown unknown
4.0 VIRUS
Ostreid herpesvirus-1 uvar No Oyster transports Natural distribution Opyster transports
(OsHV-1 uvar)
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Appendix III

List of marine and brackish non-indigenous species that have been recorded in the Neth-
erlands (i.e. species belonging to categories 2, 2a, 2b, 2¢ or 2d in Appendix V) and were
probably aided in their distribution by humans.For each species it is described where and
when they were first recorded in the Netherlands. The literature sources are indicated by the
numbers used in the literature paragraph of this report.
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Non-indigenous marine species in the Netherlands

First introduction in the Netherlands

Scientific name Year | Date | Waterbody | Location [ Source
1.1 RHODOPHYTA
Acrochaetium catenulatum 1983 7-09-83 Grevelingen Near Bruinisse 95
Acrochaetium densum 1967 7-12-67 Grevelingen Near Bruinisse 90
Agardhiella subulata 1998 8-12-98 Oosterschelde Yerseke, oysterponds 93
Anotrichium furcellatum 1950 5-08-50 Oosterschelde Oyster ponds Yerseke 131
Antithamnionella spirographidis | 1974 31-07-74 Oosterschelde Near Yerseke 65
Antithamnionella ternifolia 1951 21-10-51 Oosterschelde Near Yerseke 95
Bonnemaisonia hamifera 2011 - Westerschelde Yachtharbour Vlissingen 87
Colaconema dasyae 1951 25-10-51 Oosterschelde Non-tidal brackish Gat van | 71
Ouwerkerk
Dasya baillouviana 1950 - Oosterschelde Near Yerseke 94
Dasya sessilis 2003 12-09-03 Oosterschelde Gorishoek 95
Dasysiphonia japonica 1994 28-06-94 Oosterschelde Oysterponds near Yerseke 89
Gelidium vagum 2010 21-01-10 Oosterschelde Oysterponds near Yerseke 68
Gracilaria vermiculophylla 1994 28-03-94 Oostvoornse Meer - 95
Grateloupia turuturu 1993 18-08-93 Oosterschelde Oysterponds near Yerseke 88
Lomentaria hakodatensis 2004 20-08-04 North sea coast Tidal pool in Neeltje Jans 95
Neosiphonia harveyi 1960 21-06-60 Canal through Zuid - 91
Beveland
Polysiphonia senticulosa 1993 4-05-03 Oosterschelde Gorishoek Oosterschelde 89
1.2 CHLOROPHYTA
Codium fragile fragile 1900 - North Sea Huisduinen 131
Ulva australis 1993 - Dutch delta - 131
2.0 CHROMOALVEOLATA
Bonamia ostreae 1980 - Oosterschelde - 105
Haplosporidium armoricanum | 1974 - Oosterschelde - 105
Marteilia refringens 1974 - Oosterschelde Yerseke bank 105
2.1 HETEROKONTOPHYTA
Colpomenia peregrina 1921 1-05-21 Wadden Sea Terschelling 113
Corynophlaea verruculiformis | 1994 - Grevelingen Near Bruinisse 131
Coscinodiscus wailesii 1978 - North Sea - 104
Fibrocapsa japonica <1991 - North sea coast - 131
Heterosigma akashiwo 1992 - Wadden Sea - 103
Mediopyxis helysia 2010 - Wadden Sea Between Den Helder and 64
Den Oever
Myriactula rivulariae 1980 - Grevelingen - 89
Odontella longicruris 2009 - Wadden Sea - 134
Odontella sinensis 1905 - North Sea - 110
Pleurosigma simonsenii 1974 - North Sea - 56
Sargassum muticum 1977 - North Sea Renesse, Monster, Katwijk |79
Den Helder and Texel
Thalassiosira hendeyi <1995 - Unknown - 126
Thalassiosira nordenskioeldii | <1991 - Unknown - 126
Thalassiosira punctigera 1981 - North sea coast - 131
Undaria pinnatifida 1999 - Oosterschelde Oyster ponds 92
2.2 PANTSERWIEREN - DINOFLAGELLATA
Alexandrium leei 1991 - North Sea - 104
Alexandrium tamarense 1989 - North Sea - 77
Karenia mikimotoi 1989 - North Sea - 131
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First introduction in the Netherlands
Scientific name Year | Date | Waterbody | Location Source
3.1 PORIFERA
Celtodoryx ciocalyptoides 2002 - Oosterschelde - 118
Chalinula loosanoffi 1880 - Oosterschelde - 131
Haliclona (Haliclona) simulans | 2001 - Oosterschelde - 118
Haliclona (Haliclona) urceolus | 1985 - Oosterschelde - 118
Haliclona (Reniera) cinerea 1951 - Oosterschelde - 118
Haliclona (Rhizoniera) rosea 1951 - Oosterschelde - 13
Haliclona (Soestella) xena 1977 - Dutch delta - 45
Halisarca dujardinii 2005 - Oosterschelde - 118
Hymeniacidon perlevis 1951 - Dutch delta - 119
Leucosolenia somesii 1996 - Oosterschelde - 45
Mycale (Carmia) micracanthoxea | 1880 - Oosterschelde - 131
Suberites massa 1989 - Oosterschelde - 118
Sycon scaldiense 1975 - Oosterschelde - 115
3.2 CTENOPHORA
Mnemiopsis leidyi 2006 - Unknown - 45
3.3 CNIDARIA
Blackfordia virginica 2014 - North Sea Canal - 21
Cordylophora caspia 1884 - Rotterdam waterworks - 120
Diadumene cincta 1925 - Wadden Sea Schouwen and near Den Helder | 76
Diadumene lineata 1912-13 |- Unknown - 131
Edwardsia claparedii <1917 - Unknown - 4
Garveia franciscana 1920 - Dutch delta - 39
Gonionemus vertens 1960 - Dutch delta Rammekenshoek Walcheren | 62
Haliclystus salpinx 2010 6-06-10 Oosterschelde - 121
Moerisia inkermanica 1959 23-09-59 North Sea Canal North sea canal at [Jmuiden | 83
Nemopsis bachei 1905 - Zuiderzee - 111
Pachycordyle navis 1964 - Oosterschelde Gat van Ouwerkerk 25
3.5 PLATYHELMINTHES
Euplana gracilis 2002 1-07-02 North Sea Noorzeekanaal at ijmuiden | 18
Imogine necopinata 1993 30-09-93 North Sea canal Inlets of cooling water 86

Velsen power station

Stylochus (Stylochus) flevensis | 1921 - Zuiderzee - 50
3.7 KELKDIERTJES, KELKWORMEN - ENTOPROCTA
Barentsia ramosa ‘ 2003 - Nieuwe waterweg - 126
3.9 BRYOZOA
Biflustra grandicella 2016 11-12-16 Westerschelde Vlissingen Kaloothaven 9
Bugula neritina 2007 - Oosterschelde - 45
Bugulina simplex 2000 - Oosterschelde Goesse Sas 8
Bugulina stolonifera 1993 - Wadden Sea NIOZ harbour at Texel 7
Fenestrulina delicia 2005 - Oosterschelde - 10
Pacificincola perforata 2005 - Oosterschelde - 10
Smittoidea prolifica 1995 26-10-95 Oosterschelde Schelphoek 33
Tricellaria inopinata 2000 1-08-00 Dutch delta Goesse Meer 10
3.1 NEMERTEA
Cephalothrix simula Nee 22
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First introduction in the Netherlands

Scientific name Year | Date | Waterbody | Location | Source
3.12 ANNELIDA

Alitta virens 1903 19-02-03 Oosterschelde Den Helder 116
Bispira polyomma 2010 18-09-10 Oosterschelde Outlet oyserpond at Yerseke |19
Boccardia proboscidea 2013 5-07-13 Oosterschelde Goesse Sas 57
Boccardiella hamata 2013 10-07-13 Westerschelde Vlissingen 57
Boccardiella ligerica 1919 - Alkmaarder meer - 52
Branchiomma bombyx 1973 9-10-73 Canal through Walcheren | Keersluisbrug at Vlissingen | 130
Desdemona ornata 2015 - Oosterschelde - 38
Ficopomatus enigmaticus 1967 summer ‘67 | Westerschelde Vlissingen (hull fouling) 128
Hydroides elegans 1973 1-09-73 Canal through Walcheren | Keersluisbrug at Vlissingen | 102
Marenzelleria neglecta 2001 - North Sea Canal - 117
Marenzelleria viridis 1983 - Eems estuary Dollard 17
Marphysa sanguinea 1990 - North sea coast Hoek van Holland 124
Neodexiospira brasiliensis <1986 - Dutch delta Canal at Goes 131
Pileolaria berkeleyana 2010 - Oosterschelde - 32
Polydora hoplura 1949 - Dutch delta - 61
Pseudopolydora paucibranchiata | 2015 - Oosterschelde - 38
Sabellaria spinulosa 1938 13-12-38 Unknown On dutch oysters 61
Streblospio benedicti <2006 |- Unknown - 131
Syllidia armata 1943 - Oosterschelde - 61
Syllis gracilis 1940 10-10-40 Oosterschelde - 61
3.13 MOLLUSCA

Anomia ephippium 1935 Oosterschelde - 60
Calliostoma zizyphinum 2001 - Oosterschelde Sas van Goes 109
Calyptraea chinensis <1942 - Dutch delta - 54
Corambe obscura 1879 - Zuiderzee Piers of Durgerdam 81
Corbicula fluminea unknown | - Unknown - 40
Crepidula fornicata 1926 1-10-26 North sea Zandvoort 75
Ensis leei 1981 - Wadden Sea Bocht van Watum 11
Gibbula cineraria 1980-90 |- Oosterschelde Near Yerseke 12
Glycymeris glycymeris unknown | - Unknown - 4
Magallana gigas 1928 - Oosterschelde - 131
Mercenaria mercenaria 1934 - Oosterschelde - 54
Mya arenaria 1250 - Unknown - 78
Mpytilopsis leucophaeata 1895 - The Amstel Near Omval 67
Ocenebra inornata 2007 - Oosterschelde Yerseke 4
Pecten maximus <1943 - Oosterschelde Oyster pond at Kattendijke |54
Petricolaria pholadiformis 1899 - Belgium-Dutch Coast - 84
Phorcus lineatus <1985 - Unknown - 4
Potamopyrgus antipodarum 1913 - North Sea Canal Near Amsterdam, In a ditch | 85
Psiloteredo megotara <1913 |- North sea Scheveningen 80
Rangia cuneata 2005 - Unknown - 45
Rapana venosa 2005 - North Sea Off Scheveningen 72
Ruditapes philippinarum 2008 - Oosterschelde - 41
Teredo navalis 1660 - Unknown - 108
Urosalpinx cinerea 2007 20-10-07 Oosterschelde Gorishoek 20
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First introduction in the Netherlands

Scientific name Year | Date | Waterbody | Location | Source
3.15 NEMATODA
Anguillicoloides crassus ‘ 1985 - ‘ Unknown - ‘ 105
3.17 ARTHROPODA
Acartia (Acanthacartia) tonsa | 1913-15 | - Zuiderzee - 82
Ammothea hilgendorfi 2013 31-08-13 Oosterschelde Zierikzee 34
Amphibalanus amphitrite 1962 - Westerschelde Vlissingen (in a cooling 3
water discharge canal)
Amphibalanus eburneus 1890-99 |- Zuiderzee The 1J inlet near amsterdam | 100
Amphibalanus improvisus <1827 - inland waters and zuider- | inland waters and brackish 122
zee parts of zuiderzee
Ampithoe valida 2013 13-9-2013 | Westerschelde Vlissingen 126
Austrominius modestus 1946 Autumn ‘46 | North sea Wassenaarse slag & Kijkduin | 5
Balanus balanus 1990 - Westerschelde De Schone Waardin 26
Callinectes sapidus 1932 10-09-32 North Holland The Zaan 15
Caprella mutica 1993 - Oosterschelde Entrance of the Eastern Scheldt | 27
Caprella scaura 2016 - Westerschelde - 126
Chelicorophium curvispinum 1987 - Rhine Freshwater part of the Rhine | 112
Cryptorchestia cavimana 1878 - Waal A garden at Zaltbommel, not | 49
close to the Waal River
Eriocheir sinensis 1931 - Wadden Sea Lauwerszee 55
Eurytemora americana 1963 - Veerse Meer - 1
Eusarsiella zostericola 2012 7-09-12 Oosterschelde Zierikzee 33
Hemigrapsus sanguineus 1999 21-08-99 Oosterschelde Schelphoek 131
Hemigrapsus takanoi 2000 19-03-00 Oosterschelde Sas van Goes 73
laniropsis serricaudis 2000 17-08-00 North sea coast Neeltje Jans 29
Incisocalliope aestuarius 1991 - Westerschelde Eastern part of Westernscheldt| 23
Jassa marmorata unknown | - Unknown - 45
Megabalanus coccopoma 1976-77 | - North Sea on Bouys 58
Megabalanus tintinnabulum 1764 08-11-1764 | North Sea Wijk bij Zee 51
Melita nitida 1998 - Westerschelde Bath 23
Monocorophium sextonae 1952 11-05-52 North sea coast At the inner side of the north-| 98
ern mole at [Jmuiden
Monocorophium uenoi 2013 16-07-13 Oosterschelde Yerseke tidal zone 37
Myicola ostreae 1992 Summer of | Oosterschelde - 99
1992
Mpytilicola intestinalis 1949 9-09-49 Oosterschelde On mussels from Zandkreek |96
Mytilicola orientalis 1992 Summer ‘49 | Oosterschelde Oysterbed of Schelphoek 99
Neomysis americana <2010 - North Sea Near Schiermonnikoog 127
Palaemon macrodactylus 1999 1-11-99 Westerschelde - 16
Platorchestia platensis <1950 - Wadden Sea Wieringen 97
Pseudodiaptomus marinus 2011 - Westerschelde - 53
Ptilohyale littoralis 2009 11-07-09 North sea coast Rotterdam haven 36
Rhithropanopeus harrisii <1874 |- Zuiderzee - 66
Sinelobus vanhaareni 2006 14-09-06 Oude maas - 114
Synidotea laticauda 2009 14-08-09 Westerschelde Harbour of Walsoorden 31
Telmatogeton japonicus 1993 - North Sea Canal - 59
Zeuxo holdichi 2012 7-08-12 Oosterschelde Zierikzee 35
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First introduction in the Netherlands

Scientific name Year | Date | Waterbody | Location | Source
3.20 CHORDATA
Aplidium glabrum 1977 - Oosterschelde Yerseke 6
Botrylloides violaceus 2000 - Westerschelde Near Breskens 40
Corella eumyota 2007 - Oosterschelde Marina Burgsluis 63
Didemnum vexillum 1991 - Oosterschelde - 45
Diplosoma listerianum 1930 - Oosterschelde Southern coast of Schouwen | 6
Duiveland
Gobiosoma bosc 2017 13-03-17 North Sea Canal Amsterdam 97
Micropogonias undulatus 2003 Oct-2003 Wadden Sea - 14
Molgula manhattensis 1762 - Unknown On doors of sluices and locks | 2
in the Dijkwater at Island of
Schouwen
Neogobius melanostomus 2004 1-12-04 Lek Lek near Schoonhoven 107
Oncorhynchus mykiss 1898 - Dutch delta - 131
Perophora japonica 2004 15-07-04 North sea coast Neeltje Jans Buitenhaven 28
Sebastes schlegelii 2008 11-04-08 Oosterschelde - 41
Styela clava 1974 - Unknown - 131
Tridentiger barbatus 2016 31-05-16 Oosterschelde Bergse diepsluis 97
Trinectes maculatus 1984 14-11-84 Wadden Sea Javaruggen 131
4.0 VIRUS
Ostreid herpesvirus-1 pvar 2010 - Oosterschelde - 45
(OsHV-1 pvar)
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Appendix IV

List of marine and brackish non-indigenous species that have been recorded in the Neth-
erlands (i.e. species belonging to categories 2, 2a, 2b, 2c¢ or 2d in Appendix V) and were
probably aided in their distribution by humans. This appendix provides an overview of the
waterbodies where the species were sighted. In addition it gives the expert opinion of the au-
thors indicating whether these species have probably settled in these waterbodies. This was
done taking their salinity preferences and the number of records into account. The literature
sources are indicated by the numbers used in the literature paragraph of this report. Records of
waterbodies where the species have probably settled are highlighted.
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1.1 RHODOPHYTA
Acrochaetium catenulatum 1 0 42 95
Acrochaetium densum 1 0 45 41 131
Agardhiella subulata 1 0 41 44
Anotrichium furcellatum 1 0 41
Antithamnionella spirographidis 1 0 45 41 126 4
Antithamnionella ternifolia 1 0 41
Bonnemaisonia hamifera 1 0 95 95
Colaconema dasyae 1 1 41 131
Dasya baillouviana 1 0 41 95
Dasya sessilis 1 0 95 95 95
Dasysiphonia japonica 1 0 45 41 126
Gelidium vagum 1 0 95
Gracilaria vermiculophylla 1 1 45 44
Grateloupia turuturu 1 0 44
Lomentaria hakodatensis 1 0 95 95 41
Neosiphonia harveyi 1 0 45 41 126 | 44
Polysiphonia senticulosa 1 0 41 44
1.2 CHLOROPHYTA
Codium fragile fragile 1 0 4 4 45 4 4 44
Ulva australis 1 0 45 41 126 | 44
2.0 CHROMOALVEOLATA
Bonamia ostreae 1 1 105 105
Haplosporidium armoricanum 1 0 105
Marteilia refringens 1 0 105
2.1 HETEROKONTOPHYTA
Colpomenia peregrina 1 0 45 41 44
Corynophlaea verruculiformis 1 0 41 4
Coscinodiscus wailesii 1 0 45 41 126
Fibrocapsa japonica 1 0 42 42 45 42 | 126 | 42
Heterosigma akashiwo 1 0 42 42 45 42 | 126 | 42
Mediopyxis helysia 1 1 64 64 64
Myriactula rivulariae 1 0 131
Odontella longicruris 1 0 134 | 134 134
Odontella sinensis 1 0 45 41 126
Pleurosigma simonsenii 1 0 45 41 126
Sargassum muticum 1 0 4 4 45 41 126 | 44
Thalassiosira hendeyi 1 0 126
Thalassiosira nordenskioeldii 1 0 126
Thalassiosira punctigera 1 0 131 | 131 131 126
Undaria pinnatifida 1 0 45 41 126
2.2 DINOFLAGELLATA
Alexandrium leei 1 0 42 4
Alexandrium tamarense 1 0 77 45 42 42
Karenia mikimotoi 1 0 42 4 4
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3.1 PORIFERA
Celtodoryx ciocalyptoides 1 1 118
Chalinula loosanoffi 1 0 118 118
Haliclona (Haliclona) simulans | 1 0 118
Haliclona (Haliclona) urceolus | 1 0 118 118
Haliclona (Reniera) cinerea 1 0 118
Haliclona (Rhizoniera) rosea 1 0 118 118
Haliclona (Soestella) xena 1 1 45 118 | 126 | 118
Halisarca dujardinii 1 0 118
Hymeniacidon perlevis 1 1 4 4 45 41
Leucosolenia somesii 1 0 45 118
Mycale (Carmia) micracanthoxea | 1 1 4 4 41 126
Suberites massa 1 0 45
Sycon scaldiense 1 0 118 | 126
3.2 CTENOPHORA
Mnemiopsis leidyi 1 ‘ 1 " ‘ 45 ‘ 41 ‘ 126 ‘ ‘ ‘ ‘
3.3 CNIDARIA
Blackfordia virginica 0 1 126 21
Cordylophora caspia 0 1 4 4 45 4
Diadumene cincta 1 0 4 4 4 45 41
Diadumene lineata 1 1 4 4 45 41 126
Edwardsia claparedii 1 0 4 4
Garveia franciscana 0 1 41 126
Gonionemus vertens 1 0 4 4 45 41 4
Haliclystus salpinx 1 0 121
Moerisia inkermanica 0 1 4 4 83
Nemopsis bachei 0 1 45 41
Pachycordyle navis 0 1 4 25 25 25
3.5 PLATYHELMINTHES
Euplana gracilis 0 1 18
Imogine necopinata 0 1 86
Stylochus (Stylochus) flevensis | 0 1 50 50
3.7 ENTOPROCTA
Barentsia ramosa 0 ‘ 1 " ‘ ‘ ‘ 126 ‘ ‘ ‘ ‘
3.9 BRYOZOA
Biflustra grandicella 1 0 10
Bugula neritina 1 1 4 4 4 41
Bugulina simplex 1 1 4 4 4 4
Bugulina stolonifera 1 1 4 4 45 46 | 126 4
Fenestrulina delicia 1 1 4 4 4 4
Pacificincola perforata 1 1 41 44
Smittoidea prolifica 1 1 4 4 4 45 41 126
Tricellaria inopinata 1 1 45 41 126 4
3.11 NEMERTEA
Cephalothrix simula N \ | 22 ] 126 ] \ \ \
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3.12 ANNELIDA
Alitta virens 1 0 4 4 4 45 41 126
Bispira polyomma 1 0 44
Boccardia proboscidea 1 0 57 57
Boccardiella hamata 1 0 57 57
Boccardiella ligerica 0 1 4
Branchiomma bombyx 1 0 130
Desdemona ornata 1 0 38
Ficopomatus enigmaticus 0 1 4 4 45 44 126 131 131 | 131
Hydroides elegans 1 1 102
Marenzelleria neglecta 0 1 117
Marenzelleria viridis 1 1 4 41 126 17
Marphysa sanguinea 1 0 124 | 124 124
Neodexiospira brasiliensis 1 1 45 41 126
Pileolaria berkeleyana 1 0 32 | 126
Polydora hoplura 1 0 61
Pseudopolydora paucibranchiata 1 0 38
Sabellaria spinulosa 1 0 4 4 4 4 4
Streblospio benedicti 1 0 45 126
Syllidia armata 1 0 4 126
Syllis gracilis 1 0 125 | 125 61 125 | 69
3.13 MOLLUSCA
Anomia ephippium 1 1 4 4 60
Calliostoma zizyphinum 1 0 109
Calyptraea chinensis 1 0 4
Corambe obscura 0 1 45
Corbicula fluminea 0 1 4
Crepidula fornicata 1 0 4 4 4 45 41 126 | 44
Ensis leei 1 1 4 4 4 45 41 126 | 4
Gibbula cineraria 1 0 4 4 4 4
Glycymeris glycymeris 1 0 4 4 45
Magallana gigas 1 1 4 4 4 45 41 126 | 44
Mercenaria mercenaria 1 1 41
Mya arenaria 1 1 4 4 4 45 41 126 4
Mytilopsis leucophaeata 0 1 4 45 126
Ocenebra inornata 1 0 41 44
Pecten maximus 1 0 4 4 4
Petricolaria pholadiformis 1 0 4 4 4 45 41 4 4
Phorcus lineatus 1 0 4
Potamopyrgus antipodarum 0 0 4 4
Psiloteredo megotara 1 0 41
Rangia cuneata 0 1 4 4 4 45
Rapana venosa 1 0 4 4
Ruditapes philippinarum 1 0 4 4 41 126 | 4
Teredo navalis 1 1 4 4 4 45 41 126
Urosalpinx cinerea 1 0 4 41
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3.15 NEMATODA

Anguillicoloides crassus | 1 ‘ 1 ” 4 ‘ 4 ‘ 4 ‘ 45 41 4 ‘ 4 ‘ ‘

3.17 ARTHROPODA

Acartia (Acanthacartia) tonsa 1 1 4 126 | 131

Ammothea hilgendorfi 1 0 44

Amphibalanus amphitrite 1 0 41 41 126

Amphibalanus eburneus 1 1 100

Amphibalanus improvisus 1 1 4 4 4 45 41 126 4

Ampithoe valida 1 0 126

Austrominius modestus 1 1 4 4 4 45 41 126 | 44

Balanus balanus 1 0 4 4 4 4

Callinectes sapidus 1 1 4 4 45 41 123

Caprella mutica 1 1 4 4 45 41 126

Caprella scaura 1 0 126

Chelicorophium curvispinum 0 1 4 4 4 4 4

Cryptorchestia cavimana 0 1 4 4 4 4 4 4 4

Eriocheir sinensis 1 1 41 41 4 45 126

Eurytemora americana 1 1 131 | 131

Eusarsiella zostericola 1 0 33

Hemigrapsus sanguineus 1 1 4 4 4 45 41 126

Hemigrapsus takanoi 1 1 4 4 45 41 126 | 44

laniropsis serricaudis 1 0 4 4 4 44

Incisocalliope aestuarius 0 1 4 4 126

Jassa marmorata 1 0 4 4 45 43 126

Megabalanus coccopoma 1 0 41

Megabalanus tintinnabulum 1 0 4 4 4

Melita nitida 1 1 4 4 45 126

Monocorophium sextonae 1 1 4 131 4 41 23 23

Monocorophium uenoi 1 0 4 4 4

Myicola ostreae 1 0 99

Mpytilicola intestinalis 1 1 45 41 126

Mpytilicola orientalis 1 1 41

Neomysis americana 1 1 127 4

Palaemon macrodactylus 1 1 45 44 | 126

Platorchestia platensis 1 1 45

Pseudodiaptomus marinus 1 0 53 53 126

Ptilohyale littoralis 1 0 36 | 126

Rhithropanopeus harrisii 0 1 4 4 45

Sinelobus vanhaareni 1 1 114

Synidotea laticauda 0 1 31

Telmatogeton japonicus 1 1 4 4 45 126 59

Zeuxo holdichi 1 0 4 4 4 4 35 4
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3.20 CHORDATA
Aplidium glabrum 1 1 4 4 45 44 | 126 | 44
Botrylloides violaceus 1 1 45 41 126 | 44
Corella eumyota 1 1 41
Didemnum vexillum 1 0 4 4 45 41 126 | 44
Diplosoma listerianum 1 1 4 4 4 45 44 4 44
Gobiosoma bosc 1 1 70
Micropogonias undulatus 1 1 14 14
Molgula manhattensis 1 1 4 4 4 45 41 126 4
Neogobius melanostomus 0 1 4 4 4 133
Oncorhynchus mykiss 1 1 4 4 41 4
Perophora japonica 1 1 41 126
Sebastes schlegelii 1 0 41
Styela clava 1 1 4 4 45 41 126 | 44
Tridentiger barbatus 1 0 70
Trinectes maculatus 1 0 45
4.0 VIRUS
Ostreid herpesvirus-1 uvar | 1 ‘ 0 " 45 ‘
TOTALS
Recorded 154 | 79 79 50 52 73 | 127 | 83 51 5 3 13 2
Probably established 140 | 73 63 43 45 70 | 117 | 82 49 5 1 11 2
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Bijlage V

Status codes for the occurrences of non-indigenous species in the Netherlands according to
the Dutch species register (NSR, 2017). N.B. For species with a relatively long lifespan, only
the following status codes apply: 2a (at least 3 generations at 3 locations), 2¢ and 2d (NSR,
2017).

Status code NSR

Description

2 Alien species (undetermined) Was introduced by humans. Exact status still has to be determined.

2a | Alien species (reproducing for | Was introduced by humans. The species has maintained a self-sustaining popu-
at least 100 years) lation for at least 100 years after its introduction.

2b | Alien species (reproducing for | Was introduced by humans. The species has maintained a self-sustaining popu-
10-100 years) lation for 10 to 100 years after its introduction.

2¢ | Alien species (reproducing less | Was introduced by humans. The species has maintained a self-sustaining popu-
than 10 years) lation less than 10 years after its introduction.

2d | Alien species: Incidental import | Was introduced by humans. The species has not been able to reproduce after

(not reproducing)

its introduction. These species are usually excluded on non-indigenous species
lists.

39



