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Abstract

Since 2006, the “VLIZ Alien Species Consortium’ has collected data and information on species that were introduced by humans in marine
and brackish habitats and have established reproducing populations in the study area. The consortium consists of a network of experts in
marine and brackish environments in Belgium, representing more than 22 different institutions and supported by a secretariat hosted at
Flanders Marine Institute VLIZ. Evidence on invasiveness is reported for 12 of the 73 alien species that are currently included in the
checklist for the study area (October 2014). The network brings together scientific information from distributed sources in a central platform.
It is a first step to developing an evidence-based approach to inform environmental policy objectives for Belgian marine waters and support
effective measures to address invasive alien species in the study area. The information platform and species checklist are presented,
approaches for collection and integration of information are described, and opportunities for collaboration between information systems at

different governance levels are briefly discussed.
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Introduction

The recently (22 October 2014) approved EU
Regulation on the prevention and management of
the introduction and spread of invasive alien species
(Regulation (EC) No 1143/2014) addresses the
recommendations of the EU Biodiversity strategy
2020 (COM(2011)244) and the EU resolution 2011/
2307(INI) with regards to Invasive Alien Species
(IAS). IAS have demonstrable impacts on the local
biological diversity and associated ecosystem
services, human health and economy, after intro-
duction in their new environments (Directive 2000/
60/EC, Directive 2008/56/EC, COM(2011)244,
Regulation (EC) No 1143/2014). In marine waters,
the invasiveness of alien species is a major cause
for concern as it can affect endemic species and
their ecosystems by changing the habitat, predation,
competition, spread of diseases, and other patterns
(Eno et al. 1997; Leppékoski et al. 2002; Streftaris

et al. 2005; Wolff 2005; Kerckhof 2006).
Combined, the currently existing EU legislative
instruments require Member States to address
aspects of data collation, prevention, early
warning and rapid response, and management of
marine [AS. Strategic action at EU level requires
a list of IAS of EU concern, which must be
prioritised using risk assessments and scientific
evidence as contributed by Member States. A
number of initiatives have compiled a list of
aquatic alien species at the national level (Eno et
al. 1997; Olenin 2004; Wolff 2005; Jensen and
Knudsen 2005; Gollasch and Nehring 2006;
Dewarumez et al. 2011), or at the scale of regional
seas (Reise et al. 1999; Streftaris et al. 2005;
Zenetos et al. 2005; Olenin et al. 2007).

In response to the growing information needs
in support of EU environmental policies, Flanders
Marine Institute (VLIZ) initiated in 2006 a platform
for scientifically validated information on marine
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and brackish alien species in Belgium (Vandepitte
et al. 2012). The current inventory includes the
occurrence and impact of IAS in marine and
brackish environments in Belgium. It is a first
step in developing an evidence-based approach
to inform environmental policy objectives in
Belgian marine waters and support effective
measures to address IAS in the study area. In the
current communication we present the information
platform and species checklist, describe the
approaches for collection and integration of
information, and briefly discuss opportunities for
collaboration between information systems at
different governance levels.

Materials and methods

The ‘“VLIZ Alien Species Consortium’ consists of
a network of experts, and is supported by a secre-
tariat hosted by VLIZ (http://www.vliz.be/wiki/Niet-
inheemse soorten Belgisch deel Noordzee en aanpalen
de_estuaria#VLIZ_Alien_Species_Consortium).  Since
2006, it collects data and information on species
that were introduced by man in marine and
brackish habitats and have established repro-
ductive populations. The geographical scope covers
all marine and brackish environments in the
Belgian coastal zone and marine waters, the
sluice dock of Oostende and the Scheldt estuary.
The overview of marine and estuarine IAS
recorded in the adjacent marine and brackish
waters of The Netherlands (Wolff 2005) served
as a reference document for the initial inventory
in Belgium. For each species recorded as alien in
Wolff’s list (op. cit.), an extensive literature
search was used to check the occurrence in the
Belgian part of the North Sea and/or adjacent
estuaries. The literature search included peer-
reviewed publications in scientific journals,
monitoring and survey reports, technical reports
of (inter)national working groups, as well as
short announcements in local publications.
Historical sources were screened going as far
back in time as possible. Alien species with
reported established populations in the study
area, were added to the Belgian checklist, and
the year of first observation for each species in
Belgian waters was determined based on the
literature records. This excludes vagrants and
species that have colonized the area as an
extension of their natural distribution range, also
e.g. in response to climate change.

Today, the network consists of more than 50
biologists, taxonomists, ecologists and other
field experts that are active in the study area, and
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represent more than 22 different institutions in
Belgium. The network brings together scientific
information from distributed sources in a central
platform. The information is collected by the
VLIZ secretariat through systematic screening of
scientific literature and based on field records
contributed by the network. The experts contribute
through early warning or validated new records
on alien species and their distribution, sharing
information sources, and conducting expert review
of the species information factsheets. For all
validated records of alien species with established
populations, the updated taxonomy, biological
status, life cycle, date and location of first record
in the study area, first record in neighbouring
countries, pathway of introduction, invasiveness
and control mechanisms, are included in the
factsheets accessible through the online information
system  (http:/www.vliz.be/wiki/Lijst nietinheemse so
orten_Belgisch_deel Noordzee en_aanpalende_estuaria).
The information is organized in a layered structure:
from a summarized key message to full-text
reference documents and deep-links to supporting
databases. International databases are used for
standardization purposes (taxonomy, geography,
terminology). ‘Marine Regions’ (Claus et al.
2015) is a global geo-referenced database for
geographic standardization. The World Register of
Introduced Marine Species (WRIMS) (Pagad et
al. 2015) is a thematic species database embedded
within the World Register of Marine Species
(WoRMS 2015). WRIMS is compiled by the
IUCN SSC Invasive Species Specialist Group
(ISSG). WoRMS uses the Aphia database -
hosted and maintained at VLIZ - as consolidated
taxonomic backbone (WoRMS 2015).

Results

Currently 73 alien species with established
populations are on the checklist for the study
area in Belgium. Most of these species are
arthropoda (30), algae (11) and molluscs (10).
The cumulative number of recorded alien species
has doubled over the last 30 years. The inventory
also suggests an increase in the number of first
observations by time interval, which has tripled
at least over the last 30 years since the 1980s
(Figure 1). At present it is unknown to what degree
the increase in the number of first observations is
influenced by an increased monitoring and
observation in the study area. Extensive literature
screening confirmed that 16 of these 73 alien species
with established populations have been reported
as ‘invasive’, in the immediate neighbouring waters
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Figure 1. Cumulative number of
validated records of alien species
in the study area in Belgium, and
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(Wolff 2005; Dewarumez et al. 2011; Minchin et
al. 2013). Published evidence and/or personal
communication by experts reports on invasiveness
for 12 of these species (October 2014) in the
study area in Belgium. These are mainly
arthropods (6) and molluscs (4) and include the
brackish water mussel (Mytilopsis leucophaeata),
freshwater hydroid (Cordylophora caspia), common
cord-grass (Spartina townsendii var. anglica),
naval shipworm (7eredo navalis), big ear shipworm
(Psiloteredo megotara), Japanese oyster (Crasso-
strea gigas), calanoid copepod (Acartia tonsa),
New-Zealand barnacle (Austrominius modestus),
protist (Bonamia ostreae), killer shrimp (Dikero-
gammarus villosus), swim-bladder nematode
(Anguillicoloides crassus), and round goby (Neo-
gobius melanostomus).

The information is available online by accessing
the checklist ‘Alien species’ in the VLIZ Coastal
Wiki portal. The Alien species checklist contains
factsheets on the life cycle, ecology and specific
distribution data, invasive behaviour, impact, etc.
and full-text references for each of the species on
the checklist (in Dutch). The checklist and
summaries are available in Dutch and English.

Discussion
Informing National and EU policies

IAS are considered one of the five most important
causes of global biological diversity loss (EC
2008), as a consequence of the influence of human
beings on the world’s ecosystems. At an EU
scale, it is estimated that around 12,000 species are
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alien, of which 10-15% are considered to be
invasive (Regulation (EC) No 1143/2014). Priori-
tising is necessary for an effective use of available
resources to monitor, control or eradicate IAS where
most needed. The Belgian forum on invasive species
developed the ISEIA-protocol (Invasive Species
Environmental Impact Assessment) (Branquart
2007) as an established method to screen alien
species on their potential invasive behavior and
impact on the environment. ISEIA is currently
followed up by the revised HARMONIA™ protocol
(D’hondt el al. 2015). However, this screening is
as yet not conducted for species in the marine
environment. The ‘VLIZ Alien Species Consortium’
and checklist currently offers the best available
information and overview for AS and IAS in
Belgian marine and brackish waters. The infor-
mation system offers an evidence-based approach
to inform the implementation of the programmes
of measures and monitoring for the EU Marine
Strategy (Directive 2008/56/EC, transposed in
national law as Royal decree 23 June 2010) and
its Decision regarding technical criteria and
standards for the Good Environmental Status
(Decision No 477/2010/EU), the measures
required for the recently approved EU Council
Regulation, and the national legislation that is in
place to protect the marine environment in
Belgium (Marine Environment Act 1999, Royal
decree 21 December 2001). The information system
follows the bottom-up approach as required for
the EU Council Regulation on IAS whereby
Member States identify priorities that may subse-
quently inform the list of IAS of EU concern.
This list must be prioritised using risk assessments
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and scientific evidence as contributed by Member
States. As a next step to pursuing the objectives
of the marine environmental policies, formal
assessment of IAS through the HARMONIA®
protocol (D’hondt el al. 2015) to set priorities for
action, remains necessary. The ‘“VLIZ Alien Species
Consortium’ information system and species check-
list can inform and support this process. However,
it must be cautioned that the list is presented as a
management checklist rather than an exhaustive
inventory, as uncertainty and information gaps
for particular taxonomic groups e.g. plankton,
need to be addressed (McGeoch et al. 2012).

Collaboration with EU and global marine
information systems

While informing national and EU policies, the
information system feeds into and integrates with
global databases and information systems related
to IAS (WRIMS, WoRMS). Through this
collaboration, the efforts of experts at local scale
are upscaled to answer research questions at
difference spatial scales and produce data products
for different governance levels (global, EU,
regional seas). The European Marine Observation
and Data Network (EMODnet) - Biology — focuses
on spatially explicit information for marine
species, of relevance in the context of EU policies.
The European Ocean Biogeographic Information
System (EurOBIS) is a distributed information
system that allows querying distribution records
e.g. for particular IAS, to conduct scientific analysis.
Together with the European Strategy Forum on
Research Infrastructures Lifewatch (ESFRI-Life-
watch), these systems aim to develop webservices
that allow querying specific traits by species and
by area. By collaborating with standardized and
integrated information systems at global or
international level, the local and national records
are integrated in a standardized EU wide or
global information system. This in turn supports
quality services to inform national policies (e.g.
benchmarking, updated species distribution maps,
updated taxonomic validation, ‘watch list’ of
IAS occurrence in neighbouring countries) and
the delivery of effective response in addressing
marine environmental objectives at the local and
national level. By connecting with the global
taxonomic backbone databases, the network benefits
from the expertise of taxonomic editors who
validate documented taxon names. As the traits
‘alien’ and ‘invasive’ only cover relevance within
a specific geographical and temporal context,
WRIMS adds information on traits for species
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records, by geographical area (country, sea area
and/or latitude-longitude). The ‘VLIZ Alien Species
Consortium’ contributes information for the Belgian
marine and brackish waters. Records are linked
to source publications or databases, and species
with reported environmental and/or economic
impact are labelled as IAS for that particular
area. The secretariat integrates the information in
a format that is relevant for the target public:
scientists and field experts, managers and decision-
makers. The inventory, its information sources,
pictures and relevant links, are updated on a
frequent basis.
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