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1 OPENING OF THE MEETING AND INTRODUCTION

The 2001 meeting of the ICES Working Group on Introductions and Transfers of Marine Organisms (WGITMO) was
held at the Laboratori Botanica of the Facultat de Farmacia at the Universitat de Barcelona, Spain from 21 March to 23
March 2001.

Dr Antonio Diez, Vice President of the Facultad de Farmacia at the Universitat de Barcelona welcomed the Working
Group. The objectives of the 2001 meeting were reviewed; the agenda for the meeting was considered and approved.
The agenda is attached as Annex 1.

This meeting, the 23™ of the WGITMO, was chaired by Dr S. Gollasch. Dorothee Kieser (Canada) was appointed as
Rapporteur. There were sixteen participants representing ICES Member Countries including countries bordering the
Baltic Sea and invited guests from Italy and Georgia as well as one observer from Georgia. The list of participants is
given in Annex 2.

2 TERM S OF REFERENCE

According to the recommendations of the 2000 meeting of the WGITMO, the following Terms of References were
agreed by the ICES Council (ICES C.Res. 2000/2: ACMEOS):

a) develop an information brochure on the current issues surrounding exotic species invasions, and the impending
potential threat of future invasions, to be distributed to ICES Member Countries and to be offered on the ICES
website; these materials could also be distributed in the form of species-specific information bulletins, sheets, or
posters, focusing on widespread and still spreading exotic species (such as Hemigrapsus, Undaria, and Sargassum)
or on exotic species which are less well known to the public (such as the snails Rapana thomasiana and
Ocinebrellus inornatus, and the American lobster); this effort would include a special advisory report on Rapana as
discussed and approved by ICES in 1999;

b) carry out a review of previous National Reports (since 1992) to determine whether the recorded incidents of
introduced species, in terms of both their geographical spread and their abundance, have been increasing in recent
years and assess the consequences and significance of these introductions;

c) review and report on the status of databases on introduced species that have been developed on a regional basis,
such as the databases developed by BMB, CIESM, and any others that are in the process of development, in order
to improve communication and the dissemination of information within and between ICES Member Countries and
to inform other groups such as HELCOM where up-to-date information on introduced species can be found;

d) develop a standardised reporting format for the collection of data on non-indigenous species, as a matter of high
priority;

e) finalize the “Directory of Dispersal Vectors of Exotic Species” to be published in the | CES Cooperative Research
Report series;

f) review the ICES Code of Practice on the Introductions and Transfers of Marine Organisms, with a view to updating
its applicability in the light of issues associated with importation and transfers of species intended for such
purposes as the aquarium trade, the bait industry, or for immediate consumption, that can result in the release in the
wild of such species and any accompanying organisms, including pests, parasites, and disease agents;

g) report on the current status of fish, shellfish, algal, and other introductions in and between Member Countries,
through:

1) the submission of the National Reports, to include new information on genetically modified organisms
and the use of any biocontrol agents,

ii) continuing to review the status of selected current invasions, including:

a  the status of the invasion of the snail Rapana in Atlantic America, France, and the Mediterranean,
with a focus on producing an “Alert Sheet” to be distributed to ICES Member Countries,

b the continued spread of the kelp Undaria in France, Italy, Spain, Belgium, UK, the Netherlands, and
other Member Countries,

¢ the spread of the crabs Hemigrapsus sanguineus and Hemigrapsus penicillatus,

d the status of the zebra mussel Dreissena polymorpha in Ireland and other countries,
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e the status of the water flea Cercopagis pengoi, especially any further spread in the Baltic Sea and the
Great Lakes, and

f  the snail Ocinebrellusinornatus in France.

iii) continuing to review the potential risks from world-wide trade in live aquatic organisms for the food trade,
for the aquarium and ornamental trade, and as live bait for recreational fishing,

iv) discussing the preparation of a new | CES Cooperative Research Report entitled “Status of Introductions,
1992-2001” to summarise the new species introduced both intentionally and unintentionally in the past
decade,

V) revise the structure of the National Reports so as to include the full range of vectors involved in the

introduction and transfer of marine organisms and the possible inclusion of updated summaries of the
introduced and transferred species in Member Countries,

vi) based on the above, provide information on the consequences of key introductions and evaluate their
significance.

WGITMO will report by 27 April 2001 for the attention of ACME and the Mariculture and Marine Habitat Committees.

3 REVIEW OF THE 2000 WGITM O REPORT

There were no addenda/errata to the 2000 WGITMO report.

4 NEW PUBLICATIONS, WEBSITES

41 European Platform for Biodiversity Research Strategy

Dr D. Minchin reported on the meeting “European Platform for Biodiversity Research Strategy” held in Montpellier
from 4-6 December 2000:

During the French Presidency of the European Union, the third meeting of this group concentrated on the theme
“Biology of Invasions: strategic issues for European biodiversity research”. Speakers addressed various issues, there
being only one aquatic presentation presented by Dr Dan Minchin (Ireland).

Delegates attending agreed on several statements that covered past impacts and the potential threat of further invasions
to biodiversity, which included economic and ecological impacts and difficulties for management. Distributions of
invasive species enhanced by trade and the potential expansions of the EU were seen to provide new opportunities with
the current free trade policy. The meeting urged a better understanding of invasive processes and the adoption of a
precautionary approach to prevent the spread of introduced species.

The key issues under discussion were:

1) Develop methods and techniques to recognise and characterise organisms that may be invasive and ecosystems
that may be particularly vulnerable to invasion; and develop predictions of invasive behaviour and ecosystem
vulnerability to invasion.

2) Improve monitoring methodology to detect potentially problematic invasive organisms early to track invasions
and to evaluate their ecological and socio-economic impacts, and, where appropriate, to control them.

It was under this heading that research topics for high priority relating to marine organisms were placed:

Section 2.2: Develop methods to detect and manage [ALL] taxa in the major pathways such as trade,
transport, tourism, travel, with emphasis on shipping and airlines.

Section 2.3: Develop detection and control measures to manage non-indigenous taxa transported in
ballast water tanks and hulls of ships and vessels.

3) Develop multidisciplinary scientific support for appropriate policy on prevention, management for control, and
legislation, public awareness and information.

2 2001 WGITMO Report



4) Section 3.1: Provide scientific advice and methods to help strengthen international legal frameworks and
implement legislation and develop guidelines to minimise invasions within EU Member States and between
EU and other countries.

5) Section 3.3: Develop methods to improve awareness of invasive taxa within the general public and for the
major sectors, including horticulture, agriculture, forestry, agroforestry, aquaculture, pet, aquaria and aid trade.

In addition:
4) Develop methods to predict and prevent invasive behaviour of GMOs released into the environment.

It was clear from this meeting that there was a poor understanding of the impacts of invasive species in the aquatic
environment. Many of the issues researched by those attending would appear to have far less impact than aquatic
invasive species. The invitation to include a marine biologist at this meeting seemed to be very much an afterthought. It
is quite clear that more advertisement on the impact of aquatic invasive species is needed to ensure that adequate
research funding will be provided to this area. An EU Biodiversity Science Group has been set up at:
EUBiodiversityScience@egroups.co.uk|and website:

http://www.egroups.co.uk/mygroups |

4.2 ICES Annual Science Conference: Theme Session on Marine Biological Invasions. Retrospectivesfor
the 20" Century — per spectives for the 21% Century

Dr D. Minchin and Dr H. Ojaveer summarised the Theme Session on Marine Biological Invasions: Retrospectives for
the 20™ Century — perspectives for the 21 Century, held in Bruges, Belgium on 30 September 2000, which was co-
convened by Prof. James T. Carlton and Dr Dan Minchin. Fourteen papers and one poster were presented. The Theme
Session will not have a special proceedings.

It was clear from the papers and discussions that marine bioinvasions were one of the main components that result in
harmful change to aquatic ecosystems. The presence of invasive species is not normally known until some years later
and many species remain cryptogenic. Monitoring of areas vulnerable to the invasion of exotics would greatly aid in the
interpretation of future species movements. There have been many examples of invasions of exotic species from a wide
range of taxa that have led to economic, environmental, and ecological changes to communities. Many vectors are
presently operating to spread exotic species in either primary or secondary modes of spread. A number of vectors may
be operating at the same time to redistribute species; their identity needs to be revealed for appropriate management.
National and international frameworks for exotic species management should take account of the ways in which exotic
species are transmitted and develop contingency measures for their impoundment, eradication or control. Up-to-date
information on the movements of unwanted species is also seen as a tool to assist management.

It is essential that exotic species management be conducted through international cooperation because most of the
vectors involve international trade. In addition, all researchers working on assessments should do so in the full
knowledge of the scientific community. There is also a need for greater communication between industry, science, and
management in the coming years. It was noted that appropriate taxonomic expertise is at historical ebb and has not been
supported because of the changes in work practice. Understanding the role of vectors and understanding the scale of
new invasions does, and will continue to, depend on this discipline. There was also found to be a lack of common
understanding about the impact of aquatic invasive species and education and information dissemination to the public,
industry and managers. The development of websites and media coverage is seen as important contributions. The
impacts of harmful species need to be quantified so as to provide reliable information.

Papers during this Theme Session covered case history studies of introductions of Caulerpa taxifolia to the
Mediterranean, Homarus americanus to the Oslo Fjord in Norway, Marenzelleria c.f. wireni to the Dutch Wadden Sea,
and Cercopagis pengoi to the Vistula Lagoon in the Baltic Sea. Two papers related to ballast water, one on treatment
and the other on ballast monitoring in France. Port surveys in Australia were reported and conceptual approaches for the
management of species were discussed. One paper predicted likely problem areas for the shellfish industry that included
releases of imports carried by aircraft. The expansion of Red Sea species in the Eastern Mediterranean and the
importance of marinas as exotic species refuges and the dynamics of fouling populations were discussed.
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The following recommendations (summarised) were made:

*  Vector surveys ICES Member Countries should have in place permanent vector surveys that capture the spatial
and temporal scales of species flow to understand invasion potential and the efficacy of management and
regulatory regimes. ICES should continue to work with the EU and Directives on fish health in relation to stock
and product movements that include aquaculture. These efforts should include not only pathogens and disease
agents, but other pest speciesaswell.

. International Cooperative Network of Vector Management ICES Member Countries should cooperate in the
establishment of an international cooperative network for vector management.

. National and International Regulatory Framework ICES Member Countries should place the highest priority on
the updating, broadening, and strengthening of regulatory frameworks for the prevention, control, and
management of invasives.

. Assessing Invasion Impact ICES and ICES Member Countries should emphasise the need for quantitative
experimental research on the impacts of invasions, relative to short-term and long-term patterns so as to
understand the role of exotic species in impacting the economy and the environment.

»  Thefundamental | mportance of Supporting Taxonomy and Systematics ICES and ICES Member Countries can
play a critical role in revitalising taxonomy and systematics. All biological disciplines rely on the level of
sophistication of taxonomic expertise. This void, unless it is filled, will lead to problems in the coming years.

4.3 Global Invasive Species Programme (GI SP)

Dr G. Ruiz reported on the progress of the GISP, which holds regular meetings and has an active website (see Annex 7).
GISP was initiated in 1996. At the European level, a scientific group was nominated to develop a “platform for a
research strategy in biodiversity”. A first meeting was organised under the French Presidency in Montpellier, 4-6
December 2000 on “Biological Invasions”. Research priorities were specified within the three tasks: 1) to develop
methods to assess potential invasive species and sensitive ecosystems so as to develop a modelling and predictive
approach; 2) to improve the monitoring networks for early detection and risk assessment, including social and economic
side effects; 3) to sustain a multidisciplinary scientific programme to facilitate decision-making to prevent, control,
manage and inform decision makers and increase public awareness on these issues (see Section 4.1, above).

44 NEOBIOTA (German Group of Experts)

Dr S. Gollasch summarised the activities of the newly formed German group of experts relevant to species invasions,
entitled “NEOBIOTA”. This new research consortium on biological invasions was recently founded to work on
theoretical and applied aspects of such invasions. It also aims to educate the public and consult with policy makers. The
group plans to compile and distribute a newsletter on a regular basis (see German National Report, below, for details).

5 DEVELOPMENT OF INFORMATION BROCHURES (TOR A)

Information brochures on selected non-indigenous species in ICES Member Countries should be developed for
inclusion on the ICES WGITMO website (to be established by ICES, see further below) and for distribution to Member
Countries. If acceptable to ACME, the following information will be prepared by WGITMO for each of the species of
concern (e.g., Hemigrapsus sanguineus, H. penicillatus, Undaria pinnatifida, Sargassum muticum, Rapana thomasiana
and Ocinebrellus inornatus):

1) Background information on exotic species invasions to be addressed for the general public and legislators
including references to activities in (a) the International Maritime Organization (IMO), especially the Marine
Environment Protection Committee, Ballast Water Working Group and the GloBallast Programme, (b) the
International Chamber of Shipping (ICS), (c) ICES, and (d) the ICES/IOC/IMO Study Group on Ballast Water
and Other Ship Vectors (SGBOSV);

2) Distribution map;
3) Species-specific follow-up material to be addressed to the scientists:

a. Use striking examples (severely impacting “pest” species). Details on selected species previously
introduced into ICES Member Countries,

b. Information may be taken from documents prepared according to TOR d),
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c. Provide details on contact person, authority and refer to ICES;
4) Colour illustration (photo or scientific drawing);
5) Impacts and threats (ecological, economical and human health, i.e., why are we concerned);
6) Information on likely vectors (how will it get there?);
7) Contact agency (to be added by member country);
8) Information for public response (“what can I do?”);

9) Reference to WGITMO and other bodies working in this field (to be mentioned as footnote providing contact
details).

In addition, WGITMO suggests that a general poster be developed on invasion biology and invasive species. Suggested

titles: “What can I do”, “Do not release them into the wild”, “Save our seas” or “Do not destroy our natural heritage”.

A model for such information for the general public could be the CITES material seen in airports and other areas
frequented by travellers.

It was further recommended to develop additional material to be distributed targeting the following user groups:

. fishermen,;

. aquaculture and ornamental trade;

*  public aquariums;

. marinas;

. divers (give details on “What can be done”, Mechanical eradication possible?;
. importer;

. scientists (see TOR d);

*  policy/decision makers (Environmental Protection Agencies).
WGITMO suggests including this information material on the WGITMO homepage (to be developed).

6 SUMMARY OF NATIONAL REPORTS 1992-2001 (TOR B, TOR G iv)

WGITMO agreed that a summary of National Reports 1992-2001 could serve as a starting point for an ICES
Cooperative Research Report (CRR). If ACME wishes a more comprehensive report to be issued, additional time will
need to be allotted for completion of the report. Further, it was agreed that each country would designate a “volunteer”
to collect and present relevant information to WGITMO meetings. For countries that have not submitted reports, Dr 1.
Wallentinus agreed to collect information on deliberate and accidental introductions of plants, while Dr S. Gollasch
volunteered to collect the information for finfish and invertebrates.

WGITMO recommends including information from Mediterranean Countries and other invited guests and observers
into the planned CRR. Further, the CRR will benefit from the knowledge of the SGBOSV and close cooperation
between both groups is therefore recommended.

The following time schedule is suggested:

2001: ACME approves the proposed format for CRR (see below)
2002: Designate representatives from ICES Member Countries to collect national information

2003: Coordinate preparation of the report

If acceptable to ACME, the following information will be extracted from the National Reports submitted by Member
Countries and used as the format for the CRR (see above):
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Example of proposed table for availability of National Reports from Member Countries and invited guests (1992-2001)
to document the geographical range covered by the WGITMO over time.

1992 1993 1994

Belgium
Canada X X X
Finland X X X

1)  Specific topics addressed by country

These sections will help in estimating if there are trends. If there are increases in the number of species introduced or
the number of animals shipped between countries, patterns of introductions may become apparent. WGITMO proposes
the following topics:

a) Deliberate Introductions:

Plants
Finfish
Invertebrates

b) Accidental Introductions:

All species detected and/or established (including occasional findings)
First record of detection

Potential impact of each species

Spread of introduced species

c) Bibliography
d) Meetings

WGITMO suggests that the CRR include case studies of selected species (e.g., Rapana thomasiana, Cercopagis pengoi,
Caulerpa taxifolia, Hemigrapsus sanguineus and H. penicillatus) across all countries. The case studies would include
information on:

Impacts
Economic impact

Biological impact

Dispersal
This section would include information on trade in live aquatic organisms for the food trade, aquarium and ornamental

trade as well as live bait transportation (TOR g-iii)

Through natural life history (pelagic stages, etc.)
Human mediated

Type of habitat
Marine

Brackish, etc.

7 DATABASES ON INTRODUCED SPECIES(TOR C)

During the meeting, WGITMO members listed many databases on introduced and transferred species which are
available or are in the process of development (see Annex 7). Many databases are specific to geographical regions.
These databases are valuable sources of information to scientists and other groups (e.g., HELCOM) in ICES Member
Countries as well as around the world.
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The availability of information on websites is increasing exponentially. Information for the assessment of risks from
ballast water introductions is only one example of the value of these regional databases.

8 REPORTING FORMAT FOR THE COLLECTION OF DATA ON NON-INDIGENOUS SPECIES
(TOR D)

WGITMO agreed on a reporting format for the collection of data on non-native species or unexpected occurrences of
species. Reports should include details on the species, biogeography and range expansion, method of introduction,
relative abundance and distribution in invaded region, life history, impact, possible benefit, control measures and
management options, mitigation in invaded country, further likely areas of colonisation, similar species in the area of
invasion, reference material and references (see Annex 8).

9 DIRECTORY OF DISPERSAL VECTORS OF EXOTIC SPECIESTO BE PUBLISHED ASA
COOPERATIVE RESEARCH REPORT (TOR E)

The Directory of Dispersal Vectors of Exotic Species was restructured and improved. It includes the following
headings: (a) vessels (on the hull, hull-associated structures and ship equipment, in the hull, inside the vessel), (b) living
trade and transfers, (c) aquaculture, (d) aquarium and garden pond trade, (e) releases, (f) commercial, recreational and
community activities, (g) research and education, (h) biocontrol, (i) release of genetically modified organisms (GMOs),
and (j) man-made waterways (see Annex 9).

WGITMO recommends that the relevant CRR on dispersal vectors should not only include this list, but that examples of
species invasions should be included according to dispersal vectors providing a clear picture of the dimension of species
transportation. It is suggested that the material for the CRR on dispersal vectors be compiled until the WGITMO
meeting in 2003 or earlier.

10 REVISION OF THE ICESWGITMO CODE OF PRACTICE (TOR F)

WGITMO recommends an update of the current version of the Code of Practice on the Introduction and Transfers of
Marine Organisms (prepared in 1994, published in 1995) to take advantage of recent developments regarding
intentional species introductions. Especially the section on genetically modified organisms needs to be edited. Further,
it was noted that species being intentionally introduced as a control agent for previously introduced unwanted
organisms (biocontrol) were not covered in the current version of the Code of Practice, but need to be added as relevant
activities develop (e.g., to control the alga Caulerpa taxifolia in the Mediterranean Sea and the ctenophore Mnemiopsis
leydii in the Black Sea).

It was further suggested to prepare the new version of the Code of Practice merged with the manual of procedures (as
outlined in the 1996 WGITMO report) to be published together as a stand-alone document and, in addition, to include
the updated Code of Practice as an Annex to the CRR on the Summary of WGITMO National Reports (TOR b).

11 NATIONAL REPORTS (TOR G)

National reports were received from the following countries: Belgium, Canada, Estonia, Finland, France, Germany,
Ireland, Netherlands, Norway, Spain, Sweden, United Kingdom (England and Wales), and the United States of
America. These are attached as Annex 3. Further national reports were received from Georgia and Italy (Annex 4).

TOR gi) National reports were presented and are attached as Annex 3.

TOR g ii) a) Rapana “Alert Sheet”. This item was postponed until the next meeting when an expert on the subject will
be invited. Items b) — f) were covered by National Reports and specific presentations (see Section 12, Status of
Invasions, and abstracts attached in Annex 3).

TOR g iii)Review potential risks from worldwide trade of live aquatic organisms including food trade, aquarium and
ornamental trade, and live bait trade. This is partly covered by the National Reports attached and will be addressed
through future itemised inclusions in National Reports (see National Report for Ireland and Annex 6: Proposed update
of reporting format for National Reports).
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TOR g iv) ICES CRR Status of Introductions 1992-2001. See Section 6, Summary of National Reports 1992-2001,
above.

TOR g v) Revision of National Report structure. WGITMO proposes that the listing of possible vectors (TOR e) be
included in the preparation of National Reports (see Annex 6, Proposed update of reporting format for National
Reports).

TOR g vi) Consequences of key introductions. WGITMO proposes that possible impacts of introduced species be
included in the preparation of National Reports. All species mentioned under TOR a and g ii) continue to spread in
ICES Member Countries. Details on current and potential impacts are given in the relevant sections of the National
Reports (see Annexes 3 and 4).

111 Highlights of the National Reports

National Reports contain details of new laws and regulations, deliberate releases, accidental introductions and transfers,
live imports, live exports, planned introductions, and meetings. References cited in the National Reports, and elsewhere
in the report, are compiled in the Bibliography (Annex 10).

1111 Belgium

New laws prohibit the intentional introduction of non-indigenous species and genetically modified organisms into
Belgian waters. Even the unintentional introduction of non-indigenous species can lead to penalties. This activity is
regulated by Royal Decree.

A considerable number of non-native invertebrates have become established and are spreading in Belgian waters. The
report lists several barnacles (Balanus amphitrite, Megabalanus coccopoma, M. tintinnabulum, Balanus reticulatus and
B. variegatus, and Elminius modestus), Haliplanella lineata, Nemopsis bachei, Eriocheir sinensis, Rhithropanopeus
harrisii, Crassostrea gigas, Crepidula fornicata, Corbula gibba, Ensis directus, Petricola pholadiformis, Mytilopsis
leucophaeata (=Congeria cochleata), Caprella mutica, Ficopomatus enigmaticus, Hemimysis anomala, Callinectes
sapidus, Tricellaria inopinata and several bryozoans (Bugula stolonifera, Bugula simplex, and Bugula neritina). While
there has been monitoring for Hemigrapsus, there have been no reports to date.

Several species of algae are also continuing to spread: Undaria pinnatifida, Sargassum muticum, Codium fragile
tomentoides, Antihamnionella spirographidis.

Belgium expressed concerns about the import and export of a wide variety of marine and freshwater species for
aquaculture, aquariums, human consumption and research. Much of this transfer appears uncontrolled. Oysters
(Crassostrea gigas), imported from a number of countries, have formed dense populations in several harbours and are
present offshore on buoys.

As reported by several other European countries, the North American lobster (Homarus americanus) is becoming a
concern because of the potential genetic impact on the native species.

11.1.2 Canada

Canada is nearing completion of its National Code on Introductions and Transfers. This policy is based on a scientific
risk assessment for the species to be transferred and its receiving habitat and will address all transfers and introductions
into fish habitat and fish rearing facilities. Other transfers such as live food fish, aquarium species, and live fish for bait
will not be covered by this code.

On the west coast, green crabs have not as yet become established, but on the east coast the crabs have made a
significant jump into an oyster-producing area on Prince Edward Island (PEI). This transfer may have occurred with the
movement of oyster seed. Another crab, Dyspanopeus sayi, was found to have travelled with oyster seed to the
Magdalen Islands.

Juvenile Atlantic salmon, a species exotic to British Columbia that was introduced for aquaculture in the 1980s, have
now been found on several occasions in streams on Vancouver Island. The majority is thought to have been escapes
from local hatcheries, but it is likely that a number of fish originated from wild production.
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Syela clava and Codium fragile tomentoides, both non-indigenous species, are found to have a negative impact on the
shellfish industry in PEIL. A toxic microalga, Cochlodinium polykrikoides, likely introduced through ballast water to
Canada’s Pacific coast has killed significant numbers of farmed salmon.

In freshwater lakes in Ontario, several non-native aquatic plants (Cabomba caroliniana, Nymoides peltatum and
Hydrochris morsus-ranae) have become established. They probably originated in the aquarium or pond trade. In British
Columbia, Koi, an ornamental carp variety, has been detected in local streams.

11.1.3 Estonia

The member from Estonia reported that there is now a government officer in the Ministry of Environment to deal with
the issue of non-indigenous species.

Several of the non-indigenous species have been studied in detail to assess their impact on local ecosystems. The
distribution of Cercopagis pengoi in the Baltic Sea has increased remarkably and has led to changes in the diet of
several species such as herring and smelt. This probably influences fish stock structure. The species is also likely to
have an economic impact through bio-fouling of fishing gear. Dreissena polymorpha, the zebra mussel, has an
important role as a regulating, linking organism between the pelagic and benthic systems. The polychaete,
Marenzelleria viridis, has the potential to reduce the growth of the native amphipod, Monoporeia affinis. It is also found
to reduce the survival of the native polychaete, Nereis discolor. The bivalve, Macoma balthica, can cause significant
losses in M. viridis. Hence, this introduced polychaete should only prevail where it can escape M. balthica.

11.14 Finland

Outbreaks of viral haemorrhagic septicaemia occurred on four Finnish farms in two regions. This has led to restrictions
on the movement of fish into affected areas and out of those areas. The virus occurs in herring and may have migrated
to the farms via these wild stocks.

There were deliberate releases of salmon (Salmo salar), sea trout (S trutta) and whitefish (Coregonus lavaretus), and
elvers (Anguilla) into the Baltic area.

A Russian sturgeon (Acipenser gueldenstaedti) was reported from the southwestern coast of Finland (Rymdttyld) and a
similar fish was found in the eastern Gulf of Finland in 2000. Four observations of starry sturgeon (Acipenser stellatus)
have been made in Finnish coastal waters since the first one in 1999.

1115 France
France reported that the EU Directive 91/67 is under consideration.

New accidental introductions/transfers included an Australian bivalve, Bractechlamys vexillum, a Pacific cirriped,
Megabalanus sp. and Acanthaster planci. All of these were found in the marine sanctuary of Port-Cross. There also was
an accidental release of Siberian sturgeon, Acipenser baeri, which escaped owing to the destruction of the farm due to
the severe hurricane in 1999. There is a concern that specimens which were not recaptured might interbreed with the
endangered, local species A. sturio.

Updates were given on previously introduced species: The snail, Rapana venosa, remains in Quiberon Bay (south
Brittany) where since 1997, eleven individuals (adults) have been observed. The habitat seems to be around low tide
(=5 m) and in sandy bottoms. No juveniles or signs of reproduction have been found. On the contrary, the muricid,
Ocinebrellus inortatus, showed a significant spatial extension along the south Atlantic coast. O. inornatus affect the
shellfish rearing beds. The population of the crab, Hemigrapsus penicillatus, is limited by the presence of a strong
population of Pachygrapsus marmoratus. Caulerpa taxifolia continues to extend its colonisation and can go down to
below 100 m. The destruction or control trials remain inconclusive.

11.1.6 Germany
No new accidental introductions were reported. Germany reported on the status of the following, previously introduced
non-indigenous species: Crassostrea gigas, Anguillicola sp., Dreissena polymorpha, Eriocheir sinensis, and Teredo

navalis. The temporary storage of C. gigas in Ireland led to the introduction of Sargassum muticum, Ascophyllum
nodosum, Styela clava, and Aplidium nordmannii. Culture of the Pacific oyster has resulted in the increasing settlement
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of the species in the Wadden Sea, especially on adjacent mussel beds. The invasion of the Elbe and Weser Rivers by the
zebra mussel is thought to have led to improvements in water quality, however the mussel growth has also been very
costly for companies whose cooling water supply was affected by mussel growth. The mitten crab is sufficiently
abundant that there is harvesting of juvenile crabs for live shipments to China for restocking. In addition, 10 tonnes of
crabs are shipped annually to China for consumption.

In the ornamental trade, some CITES listed species are becoming increasingly popular (e.g., Tridacna sp.). However,
because they are also cultured in Germany, the amount of illegal trade is difficult to ascertain.

Experimental work to study behavioural interactions between the native green crab, Carcinus maenas, and the Asian
crab, Hemigrapsus penicillatus, showed that both species have similar habitat preferences, and can tolerate high
temperatures and salinity variations. Dominance appears to be related to size, indicating that juvenile green crab will be
impacted by adult Hemigrapsus.

NEOBIOTA, a new research consortium on biological invasions, was recently founded to work together on theoretical
and applied aspects of such invasions. It also aims to educate the public and consult with policy makers.

In addition, Germany undertook a number of initiatives on ballast water both within the European Union and with other
countries (Brazil, Canada).

11.1.7 Ireland

Several exotic invertebrates are cultured in Ireland: Haliotis tuberculata, Haliotis discus hannai, Tapes philippinarum,
and Crassostrea gigas. All of them are grown from seed produced in Ireland. Because of the risk of importing unwanted
biota with the shipment of half-grown oysters, growers have been advised that samples of imported seed would be
monitored.

A number of invertebrates and parasites, that were accidentally introduced to Ireland previously, continue to spread or
be introduced to new areas. Examples are Anguillicola crassus, Mytilicola orientalis, Dreissena polymorpha,
Calyptraea chinensis and Ficopomatus enigmatica.

11.1.8 The Netherlands
The Pacific oyster, Crassostrea gigas, is well established and expanding in the Dutch Wadden Sea.

Several blue crabs, Callinectes sapidus, including egg-carrying females, were caught by fishermen in several places in
the Westerschelde.

After being found in other North Sea countries, the Pacific crab, Hemigrapsus penicillatus, was predicted to colonise
Dutch and Belgian coastal waters. The first crabs were found in early 2000 in the tidal area of the Oosterschelde at Sas
van Goes. Several additional specimens were found throughout the year, one large enough to indicate that it might have
been present in 1999. Despite intensive monitoring, the crabs were not found at other locations. Hemigrapsus
sanguineus was also detected for the first time in the Netherlands in the Oosterschelde.

Similar to other North Sea and Baltic countries, the Netherlands is concerned about the escape and possible interaction
of the American lobster, Homarus americanus, with its local species, Homarus gammarus.

The Japanese kelp, Undaria pinnatifida, is rapidly colonising some areas of the Oosterschelde since its introduction in
1999. It has also been moved, possibly with oysters, to the salt water lake Grevelingen. Because it is very slippery, the
alga makes standard oyster and mussel harvesting more difficult.

11.1.9 Norway

The red king crab, Paralithodes camtschatica, originally introduced by Russia into the Barents Sea, is expanding its
range, possibly aided by fishermen. Following its initial detection in 1999, the American lobster, Homarus americanus,
has been found at several collecting stations in southern Norway. Circumstantial evidence indicates that the lobsters
were released. All specimens were collected close to cities with airports.

Caprella mutica was found near Stavanger. It appears that the species may have been introduced into several places.
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The red alga, Dasysiphonia sp., seems to be spreading rapidly or it may have several routes and locations of
introduction.

11.1.10 Spain

Three pathogenic protozoan species pathogenic to shellfish, Marteilia refringens, Bonamia ostreae, and Perkinsus
atlanticus, have been introduced to Spain, likely with the transfer of Pacific oyster or clam seed from France and
Portugal. In addition, a number of Mediterranean species of invertebrates: Gibbula albida, G. adansoni, and Cyclope

neritea and the North American species, Crepidula fornicata, were transferred to the Spanish coast with oyster seed
from European countries.

Fundulus heteroclitus, the North American mummichog, was introduced to southwestern Spain and is expanding its
range toward Portugal.

The PSP agent, Alexandrium taylori, has been detected on the Catalonian coast. Caulerpa racemosa has established
populations in Palma de Mallorca Bay and has been reported from the Port of Ibiza. A number of filamentous red algae
are becoming established. The likely vector for transfers are pleasure boats. The most important species are
Arcothamnion preisii, Antithamnion amphigeneum, Lophocladia lallemanii and Womerdeyella setacea. Several of
these species are having negative effects on local benthic communities.

11111 Sweden

New regulations have been promulgated by the National Board of Fisheries regarding the farming, release, and transfer
of fish. Except for a few commonly cultured species (e.g., rainbow trout), non-native species are not permitted for
culture.

To date there have been no reports of Neogobius melanostomus in Swedish waters, even though they are common in the
Bay of Gdansk. A non-indigenous sturgeon (Acipenser stellatus) was caught in southeast Sweden.

Marenzelleria viridis is still increasing in the northern part of the Bothnian Sea. It is occasionally found in the southern
Baltic, but there are no reports from the Swedish west coast. Cercopagis pengoi has been found in Himmerfjarden.

Some phytoplankton species: Alexandrium angustitabulatum, Discroerisma psilonereiella, and Gyrodinium corallinum
have now been recorded. These could be new or previously overlooked introductions. While Chattonella cf.
verruculosa was detected in Swedish waters, it did not form blooms.

No change was noted in the distribution of Sargassum muticum. While no Dasysiphonia has been found in Swedish
waters, it is reported to be spreading south from Norway.

11.1.12 United Kingdom: England and Wales
No UK representative was present at the meeting.

There was natural recruitment of Manila clams (Tapes philippinarum) in Poole Harbour and a commercial fishery is
being studied.

The Chinese mitten crab (Eriocheir sinensis) is reported to have spread northwards.

Members from other ICES countries reported that Ensis directus is spreading and that Sargassum is spreading from
Strangford Loch. Also, Britain exports glass eels to many countries worldwide.

11113 United States of America
Only a verbal report was received from the USA.
Several States (e.g., California, Washington State) now have ballast water legislation beyond the national regulations. In

other States, new regulations are pending.
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Little information is available on deliberate releases. Sterile (3N) Crassostrea ariakensis are being tried experimentally
in Chesapeake Bay.

While approximately 500 marine non-native species are recognised in USA waters, some of the highlights on the
Pacific Coast are: 1) Carcinus maenas has been found in Washington State (Grey’s Harbour, Willapa Bay). However,
populations appear to be decreasing. 2) Eriocheir appears generally restricted to San Francisco Bay, where their
abundance is less than expected. Two specimens have been found at the mouth of the Columbia River. There, a
monitoring programme and management plans have been put into place. 3) The tunicate, Botrylloides sp., is becoming
abundant in Alaska, including Prince William Sound. 4) Nuttallia obsurata, the varnish clam, appears to be spreading to
Washington, Oregon and, likely, California. 5) An eradication programme for the two known patches of Littorina
saxatilis in San Francisco Bay is being discussed. As well, there is an eradication programme for Caulerpa in San
Diego. On the Atlantic Coast, the most important issues are: 1) Rapana venosa appears to be established in Virginia
(Chesapeake Bay). Multiple age groups have been found. 2) The haplosporidian (H. nelsoni) is found in Ostrea
virginica. New information suggests that the actual introduction occurred several decades ago.

On the Gulf Coast, oil rigs transferred from other areas are considered a vector for new biota.
11.2 Highlights of National Reportsfrom invited guests. Georgia and Italy (non-ICES Member Countries)
Georgia

Georgia reported that its seaports are increasingly threatened by shipping issues. Ballast water, household waste from
ships, sewage, bilge water and sludge concerns are being addressed through the Waste Management Sector of the
Georgian National Environmental Action Plan. Monitoring of ballast water is conducted according to IMO
recommendation A.868(20) and Georgian Water Law. In Batumi Port, vessels arriving with dirty (or clean) ballast
without segregated tanks must transfer the water to the port’s treatment plant. Georgia aims to establish a data
management system to control ballast water, train personnel in water analysis and establish laboratories, develop
surveys including mapping of biotopes in different areas of the Black Sea, and develop a decision support system for
waste and ballast water management.

Italy
The complete report from Italy is attached as Annex 4.

Aquaculture operations in Italy grow several introduced species: Paralicthys olivaceus, Sciaenops ocellatus, and Pagrus
major. P. major is currently bred in several land-based farms. This species is also used to produce hybrids with other
sparids. Penaid shrimp are reared in ponds. On one occasion, such shrimp were found in open habitat.

Several finfish species (Seriola carpenteri, Pisodonophis semicinctus, and Chaunax suttkusi) were found to have
migrated from the Atlantic to the Mediterranean. Another new species is Sephanolepis cf. dispros. The marlin,
Makaira indica, has been recorded again.

The status of several invertebrate species, their increase/decrease in certain areas and their spread to new locations is
available in the report. Rapana venosa is now present in the Venice lagoon, but to date no negative impacts on cultured
molluscs have been reported.

Italy has monitored phytoplankton composition since the nineteenth century. Hence, it can be demonstrated that the
arrival of several species of Alexandrium s a recent occurrence.

A considerable number of non-indigenous algae are recognised and spreading in Italian waters, and are being studied.
For instance, studies on two species of Caulerpa which could be in competition with native algae have been conducted.
Introductions of non-native algae most commonly appear to occur near fish markets and sites of shellfish production.

Research on the introduced Botrylloides violaceus shows that it can outcompete the native species, Botrylloides leachi,
because of its ability to withstand lower temperatures.

Two fish pathogens, Photobacterium damsela and a finfish Nodavirus, have been introduced with aquaculture products
in the last decade. Both appear to be spreading.
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12 STATUSOF INVASIONS (TOR G, CONTINUED)

121 Colonisation History, Statusand I mpacts of Cercopagis pengoi in the Baltic Sea and North American
Great Lakes

Abstract submitted by H. Ojaveer

Cercopagis pengoi was first discovered in the Gulf of Riga and the Gulf of Finland in 1992 (first found along the
southern coast of the Gulf of Finland in the port area of Muuga Bay; Ojaveer et al., 2000). By the mid-1990s, the
species colonised large areas in the Gulf of Finland and Gulf of Riga becoming common species in local zooplankton
communities (Avinsky, 1997; Krylov and Panov, 1998; Krylov et al., 1999; Uitto et al., 1999; Gorokhova €t al., 2000;
Ojaveer et al., 2000). In 1997, the species was reported from the Stockholm archipelago and the Baltic Proper (the
Gotland Basin; Gorokhova et al., 2000). In the exceptionally warm year 1999, the species was spreading further north
(Gulf of Bothnia) and south (Gulf of Gdansk; Uitto et al., 1999; Zmudzinski, 1999; Naumenko and Polunina, 2000; K.-
E. Storberg, pers. comm.). New secondary introduction areas were reported in the Baltic Sea in 2000.

Cercopagis pengoi invaded Lake Ontario in 1998 (Maclsaac et al., 1999). Recent investigations show that the Baltic
Sea was the likely source (Cristescu et al., 2001). In North America, C. pengoi invaded also Lake Michigan and at least
six lakes in the Finger Lakes region of New York state during 1999, and one additional lake in the region during 2000
(Maclsaac, 2001).

By 1999, the species had colonised the whole Lake Ontario with higher population densities in the open part than in
near-shore areas, where it constituted up to 74 % of the zooplankton biomass. As a comparison, in the Baltic Sea, this
ratio was 25 % (Ojaveer et al., 1998). Higher maximal abundances were also observed in Lake Ontario than in the
Baltic Sea (2500 and 1800 ind m *; Uitto et al., 1999; Ojaveer et al., 2001).

It has been shown very recently that the two morphologically distinct forms of Cercopagis in the Great Lakes are
genetically identical and represent hatching egg and parthenogenetic generations of one species—C. pengoi
(Makarewicz, submitted). Similar forms have also been found in the Baltic Sea (Simm and Ojaveer, 1999).

In the Gulf of Riga, concomitant to the invasion of C. pengoi, population abundance of the small-sized cladoceran,
Bosmina coregoni maritime, dropped significantly. Although the long-term mean (1994-1998) share of C. pengoi in the
diet of most abundant planktivorous fish (herring, smelt and sticklebacks) was below 10 %, the species constituted up to
100 % of the species in fish stomachs in some shallow coastal ecosystems during the warm season. Invasion of C.
pengoi obviously complicates energy flow to higher trophic levels, but probably increases the overall stability of the
Baltic ecosystem. As this euryhaline species originates from warmer climate conditions, the global warming should
favour increase in population abundance of the species and facilitate, thus, further shifts in functioning of the Baltic Sea
ecosystem (Ojaveer et al., 2000). Through clogging of fishing gear, C. pengoi has a direct negative impact on
commercial fishermen (Panov et al., 1999; S. Olenin, pers. comm.).

In 1998, there were clear differences in zooplankton community composition of Lake Ontario between sites in the
eastern basin at which Cercopagis was found and sites in the western basin where it was not found. The share of
Bosmina longirostris was remarkably higher at sites where C. pengoi was not present and the dominant daphnid in the
lake, Daphnia retrocurva, showed the opposite relationship with Cercopagis (Barbiero et al., 2000).

12.2 Update on the Red King Crab and the American Lobster in Norway
Abstract submitted by A. Jelmert

The red king crab, Paralithodes camtchatica, is reported to have spread further westward beyond the Varanger
penninsula. Single specimens have been observed as far south as Tromsg, but these are likely secondary releases, rather
than migrating specimens. There appears to be a tendency for the westernly distributed specimen to be in poorer
physiological condition, with indications of starvation (J.Sundet, Norw. Fishery Univ. Tromse) This may indicate that
the migrating species has been forced to move due to intraspecific or interspecific competition, or that the interspecific
competition for food resources is more severe in the western range of its distribution.

Some specimens have shown unusual colour characteristics, and it has been speculated that it is another species: the
blue king crab, Paralithodes platypus. Material for genetic analysis is now being collected.
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In 1999, two lobsters showing aberrant morphological characters from the native Hommarus hommarus were delivered
to the aquarium of Dregbak. Both were shown by morphological and genetic analyses to be specimens of the American
lobster (Homarus americanus).

A public awareness campaign directed through the fishermen’s organisations, and a network between Norwegian
aquariums for collecting suspected specimens, has been launched. During the year 2000, 24 specimens were collected,
of which eight specimens were considered confirmed as H. americanus.

The reports of suspected H. americanus have been limited, but the ones found have occurred as clusters around larger
cities with airports.

The laws and by-laws for preventing such introductions should in theory be effective against such introductions, but
have evidently not been enforced. Additional genetic analyses for mapping of genetic make-up and a project on mating
success will be undertaken in 2001. (Sources: G.v.d. Meeren, .LM.R., pers. comm, and Draft ICES report CM 2000/U:
20).

12.3 Problemswith Live Imports of Seafood —the American Lobster, an Example
Abstract submitted by E. Sparrevik

There is an increasing worldwide interest in the sale and distribution of live marine fish, crustaceans, and molluscs for
human consumption. This trading also increases the risks of accidental introductions of marine species into new
habitats.

In Sweden the demand for live European lobsters (Homarus gammarus) is exceeding the supply so there is an interest in
the import of live American lobsters (Homarus americanus). The yearly import of live American lobsters to Sweden is
about 150-200 tonnes.

Laboratory studies have shown that males of the American lobster can reproduce with females of the European lobster.
The hybrids have high survival and growth rates. The female hybrids can also reproduce. So there is a potential risk that
the hybrids may outcompete the European lobster. There is also a risk that the American lobster can transfer parasites
and diseases to the European lobster.

The imported American lobsters are sometimes, although illegal, kept in cages on the Swedish west coast. There are
severe risks that the lobsters accidentally can escape from the cages. During autumn 2000, there were observations
(Swedish west coast) of lobsters that did not resemble the European lobster. A DNA-identification is now being
performed to decide if the caught specimens are hybrids or American lobsters.

To reduce the spreading of the American lobster into European marine waters, it is important to give information to
both consumers and producers about the risks of keeping lobsters alive. Stricter regulations of live imports of seafood
could also be a way of reducing risks. A problem with stricter regulations is that they are often in conflict with the free
trading of goods.

124 ZebraMusselsin Ireland during 1994-2000
Abstract submitted by D. Minchin

The zebra mussel arrived in Lough Derg on Ireland’s largest river the Shannon during, or before, 1994, most probably
on used boats from Britain or the Netherlands. The species, following its establishment, was almost certainly carried
attached to the hull of boats moving up-river and via canals to other areas during 1996. It is presently established in the
navigable waters of the Shannon, Boyle and Erne (in Northern Ireland) and attains its highest densities in lakes. As far
as it is known, it has remained mainly confined to this region since 1997 when the first annual biological monitoring
took place. Large increases of zebra mussel numbers were noted from 1998 on most navigable lakes; densities attained
>120,000 individuals and 5 kg m 2 on rocks and stones (Figure 12.4.1). The species is present on the canal linking the
Erne and Shannon navigations, mainly as large individuals. These probably dropped from boats in transit. However, it is
now established in Lake Garadice on this waterway. In addition, a small population was found in Tullamore Harbour on
the Grand Canal that links Dublin to the Shannon. Seasonal movements of fouled boats are known to carry zebra
mussels through all linking canals, but populations on canals and rivers elsewhere are not known to have become
established. Further transmission of the species by boats via the linked waterways is inevitable. The development of the
Ulster Canal would almost certainly result in zebra mussels being spread to Lough Neagh. Overland transport of hull-
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infested boats to lakes, not presently colonised by zebra mussels, is a real risk and water sport enthusiasts have been
kept aware of the need to be careful using information leaflets and media interviews.

Figure 12.4.1. Zebra Mussel densities on the Shannon-Boyle navigations (Ireland) from 1995 to 1997 (estimates) and 1998 to 2000
(based on data).
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Zebra mussels have been found to be carried on broken Phragmites stems and Cladophora mats and on reed rafts
following storms, some of these are carried downriver and become entangled in river banks. They also attach to
submerged plants, reed beds and freshwater clams (Anodonta spp.). Clam populations have seriously declined and may
be extinct within some infested lakes. The occurrence of zebra mussels in shallow areas where bathing occurs has
resulted in an increase in foot lacerations with possible consequences of infection from a number of freshwater
organisms that may include Leptospira that causes Weil's disease. Some water clearances in lakes have been attributed
to the filtering ability of zebra mussels. There are few accounts of economic impacts on industry although some private
water abstractors have had difficulties. Larger numbers of leisure craft are now removed from the water each winter for
cleaning of hulls and for antifouling applications to reduce levels of hull fouling.

125 Exotic Cirripedia Balanomor pha from Buoys off the Belgian Coast
F. Kerckhof and A. Cattrijsse

Between November 1997 and November 1999, 52 buoys from the Belgian coastal waters were inspected for sessile
fouling macrofauna. The position of the buoys varied between 0 km and 25 km offshore. The period these buoys had
been out at sea varied between 4 and 24 months. Upon “landing” of each of these buoys, the sessile macrofauna was
examined for the presence of non-indigenous cirriped species (Thoracica, Balanomorpha).

A total of eleven species was found, nine of which are exotic for the region. Six of these, Balanus reticulatus, B.
variegatus, B. trigonus, B. perforatus, Megabalanus coccopoma and M. tintinnabulum, are new for the Belgian fauna.
With the exception of B. perforatus and M. tintinnabulum, these are also new autochthonous records for the Southern
Bight of the North Sea.

Other exotics include the species B. improvisus, B. amphitrite and EIminius modestus which were introduced earlier and
now form an integral part of the regional fauna. B. amphitrite used to occur only in artificially warmed waters and in
harbours. Our records show that this species is currently capable of surviving in open coastal waters.

The observation of gravid and two-year old individuals of B. variegatus and M. coccopoma indicate that at least these
two new exotic species might establish self-sustaining populations in the area. Except for B. perforatus, which is
probably a southern vagrant, all these cirripeds were most likely introduced with ballast water or originated from larvae
released from the fouling community on ships. Recent climate changes and the beneficial habitat of the buoys favour
the introduction of exotic cirripeds (see Annex 5 for more details).
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13 RISK TO AQUACULTURE VENTURESBY SPECIESINVASIONS

131 Risk to Aquaculture Ventures— 1. Exotic Species
Abstract submitted by D. Minchin

Exotic species have been used to great benefit in aquaculture and have contributed to the economies of many countries.
However, pests, parasites and diseases are moved by a wide range of vectors. These organisms may compromise
aquaculture production and/or fisheries as well as the environment.

With the expansion of free trade there is increased worldwide movement of living organisms destined, for example, for
direct consumption or used as aquarium species. Some of these consignments may become released to the wild. Perhaps
the most important method is the unintended dispersal by shipping, either in ballast water or as hull fouling.

Rates of transmission have increased and some species carried will have serious implications in the forthcoming
decades unless these issues are urgently tackled on an international basis. Failing to pursue such matters will inevitably
result in serious economic and social consequences. Providing good advice on how to manage these species, once
introduced, will inevitably result in considerable savings. Insurance organisations are strongly advised to take account
of the appropriate scientific advice as this becomes available, in regard to the introduction of new species for culture.
For example, introductions of new species for culture should not be covered for insurance unless clients conform to the
advice provided by the ICES Code of Practice on the Introduction and Transfers of Marine Organisms.

13.2 Risk to Aquaculture Ventures— 2. Jellyfish
Abstract submitted by D. Minchin

Jellyfish is a collective term for a wide range of gelatinous zooplankton. All of these have stinging cells that vary in size
and shape; those with longer stinging cells may penetrate further. These stings contain toxins that can vary greatly in
their potency and may cause damage to outer fish surfaces. However, should tentacle fragments enter the fish’s mouth
cavity, serious damage to the gills can ensue. This can result in copious mucus production and suffocation. Most
jellyfish are seasonal and may appear at any one locality either briefly or over long periods of time.

Several jellyfish species may be difficult to observe either because of their small size or because they are transparent
and may remain unseen unless a special effort is made to search for them. Phantom fish kills may be attributable to
jellyfish-induced mortalities. Some of these events can take place with sudden changes in water clarity, as has happened
in northern Europe in recent years.

Future developments in fish farming will need to take account of jellyfish “blooms”, particularly with the planned
development of farm sites further offshore. Shellfish farming may also incur production problems with stings from
some stages of jellyfish species. The impact of jellyfish on culture activities is generally poorly recognised and more
research into this area is needed.

14 INTERNATIONAL LAWS AND REGULATIONS

141 Exotic species, Water Quality and the EU Framework Directive
Abstract submitted by D. Minchin

In the EU Water Framework Directive there is no reference to exotic species, yet invasive exotics have the ability to
modify water quality to varying degrees. The Framework Directive principally addresses the anthropogenic effects on
the environment from catchment sources to coastal waters and, where undesirable impacts on water quality are
identified, requires that measures be introduced to rectify the situation.

In Ireland, the zebra mussel has implications for biodiversity, health, and water abstraction, including municipal water
quality. As the species cannot be eliminated, measures to protect those areas beyond its current distribution rely on
public cooperation. In estuarine and coastal ports, management of vectors in the transmission of exotic species requires
urgent international cooperative research to identify measures to control further introductions principally via ballast
water and hull fouling.
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The recommendations presented by the International Maritime Organization are not adequate to manage ballast water
and at best can only reduce the risk of primary inoculations. Secondary spread has little consideration. Regulatory
action may inadvertently further the inoculation potential of exotic species in ports.

Following regulations on water discharges and the planned banning of TBT antifoulant coatings by 2008, port areas will
become less toxic and perhaps more suitable for invasion. Methods of reducing exotic species establishment should take
into account local port management because alteration of ship ballasting procedures may reduce the risk of
transmission, including the risk of transport to other port regions. This assumes the more responsible approach of
reducing the risk of transmission to other port regions.

To undertake a port profile would require the cooperation of relevant user groups including oceanographers and exotic
species experts as well as a monitoring programme.

Exotic species will continue to be imported to Ireland by not only shipping but also, for example, by aquaculture, live
food trade, the aquarium industry, and leisure activities. Future research should examine modes of introduction. By
identifying high-risk vectors and knowing the unwanted species likely to be imported, practical advice to management
can be provided to reduce the risk of their establishment. Unfortunately, several harmful aquatic species occur in
northern Europe; and many of these have the potential to spread and either directly, or indirectly, modify water quality.

14.2 Reducing the Risk of Exotic Species Establishment and Transmissionsin Port Regions
Abstract submitted by D. Minchin

The International Maritime Organization Guidelines provide a means for reducing the risk of importing unwanted
species from becoming established. Unfortunately, these guidelines do not provide many measures for reducing the risk
of secondary types of spread. The undertaking of surveys in ports to identify the main oceanographic features, and the
distribution and abundance of exotic species may provide a basis for reducing risk. By small alterations to ship
ballasting and de-ballasting behaviour, or altering berthing sites, especially during periods when exotic species larval
stages are abundant in the plankton, a significant reduction of risk may be possible. Such precautionary measures will
also need inputs from state managers, industrialists, ships’ masters and port authorities.

Surveys in port regions will identify species that may have a high risk of transmission and known harmful impacts. By
adopting a precautionary approach as a port-donor of exotic species, rates of transmission worldwide could be reduced.

Additional measures of managing the non-shipping vectors in port regions may be important. Reducing vector overlap
may assist in reducing secondary type spread. These vectors could include aquaculture, marinas, and holding ponds for
maintaining living products.

15 UPDATESAND REPORTSON BALLAST WATER STUDIES

Details on currently undertaken and recently completed shipping studies in ICES Member Countries can be found in the
2001 report of the ICES/IOC/IMO Study Group on Ballast Water and Other Ship Vectors [SGBOSV].

16 RECOMMENDATIONSTO ICESCOUNCIL

The recommendations to the ICES Council are listed in Annex 11 of this report.

17 ADJOURNMENT OF THE MEETING

A final review of the 2001 terms of references was made shortly before adjournment of the meeting on 23 March at
13.30 hrs. Final draft recommendations were discussed, revised and approved by the WGITMO participants followed
by a discussion on the venue and dates of the next meeting (Sweden, 20-22 March 2002).

Dr S. Gollasch, as Chair, thanked all WGITMO members, guests and observers for their dedicated work and further
thanked the Laboratori Botanica of the Facultat de Farmacia at the Universitat de Barcelona for hosting the 2001
meeting, especially the host M. Ribera, Luca Lavelli and all other helping hands that worked very hard during the
meeting and spent many hours of preparational work. He also extended his most sincere gratitude and thanks to the
rapporteur Dorothee Kieser (Canada), who did a magnificent job of keeping the meeting and Chair organised, with the
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especially challenging task of tracking endless pieces and parts of the agenda and collecting contributions to the
meeting report.
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ANNEX 1: AGENDA

Working Group on Introductions and Transfers of Marine Organisms (WGITMO)

21 MARCH 2001 WEDNESDAY

9:00

10:00

10:30

11:00

11:30

11:40

12:00

12:10

12:40

13:00

Opening Session

Welcome Remarks (Antonio Diaz, Vice President of the Facultat de Farmacia, Universitat de Barcelona)
Introductory Remarks (S. Gollasch)

Appointment of Rapporteur

Logistical Announcements

Introduction of Participants and Guests

Review of Agenda and changes, corrections, additions

WGITMO Report Deadline

Relevant comment from ICES

Note from Jim Carlton

Review of the Recommendations from previous meeting: 2000, Parnu, Estonia
Terms of Reference (TOR) for the 2001 Barcelona meeting

New Publications, Journals, Websites, Data Bases (TOR c)

Database of invaders in the Baltic Sea, Baltic Marine Biologists (BMB)
Book project Erkki Leppikoski, Sergej Olenin, Stephan Gollasch (eds.)
Other News

Coffee Break

Multinational invasion/introduction/transfer initiatives and programs

2" National Conference on Marine Bioinvasions (April 2001, New Orleans, USA)
Update on Baltic NEMO Activities

EU Impact Cluster (S. Gollasch)

Outcome of the EU Concerted Action: Introductions with Ships (S. Gollasch)
Exotic species and the EU Framework Directive on Water Quality (D. Minchin)
Summary on Montpellier meeting (D. Minchin)

Other News

Summary of Theme Session at 2000 ICES Annual Science Conference:
“Marine Bioinvasions: Retrospectives for the 20th Century,
Prospectives for the 21st Century”

88th Statutory Meeting, ASC, Belgium (Bruges) (speaker D. Minchin)

Paralithodes camtschatica in Norway
I. Wallentinus: New Swedish research initiative on introduced species, funded by the Swedish EPA
Erik Sparrevik: Problems with live imports of seafood - the American lobster as example

Zebra mussel (Dreissena polymorpha) in Ireland: Current distribution and impacts (D. Minchin)

Group Photo

13:15-15:15 Lunch

15:15

16:45

17:15

Round table discussion TORs a) and d)
Coffee Break

Round table discussion TORs a) and d), continued
Review of Tomorrow's Agenda
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18:30

Adjourn day one

22 MARCH 2001 THURSDAY

9:00

9:10

11:00

11:30

Review of Previous Day
Today's Agenda
Announcements

National Reports and national report equivalent presentations (*)
Belgium*

Canada

Estonia

Finland

France

Germany

Ireland*

Italy

Netherlands

Norway

Spain*

Sweden

Scotland

UK England and Wales
USA*

Coffee Break

National Reports, continued

13:00—-14:30 Lunch

14:30

16:00

16:30

17:00

17:30

National Reports, continued & Round table discussion TOR g)

National Reports, continued & Round table discussion TOR b)
Preparation of table relevant to TOR b) to be included in the meeting report

Coffee Break
Draft Recommendations

Adjourn for the day

23 MARCH 2001 FRIDAY

9:00

9:30

10:45

11:15

12:15

13:30

20

Review of Previous Day
Today's Agenda
Announcements

Round table discussion TORs e) and f)
Coffee Break
Round table discussion TORs e) and f), continued

Review of Recommendations: Discussion and Final Editing
Principal Agenda Items for 2002 WGITMO Meeting
Place & Dates for 2002 Meeting

Adjournment of Meeting
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ANNEX 3: NATIONAL REPORTS
NATIONAL REPORT FOR BELGIUM
1 LAWSAND REGULATIONS

The Belgian law of 20 January 1999 on the protection of the marine environment in the marine areas under Belgian
jurisdiction (MMM wet) published in the Belgian Official Journal (BOJ) on 12 March 1999, forbids the intentional
introduction of non-indigenous species in the marine environment (art. 11 § 1). This is a provision mirroring those
included in international instruments such as the Biodiversity Convention.

The unintentional introduction of non-indigenous species via ballast water of ships can be penalised by royal decree
(art. 11 § 2). Due to the specific and international character of the issue of non-indigenous species in ballast water of
ships, however the new Belgian framework law did not specifically touch this issue, and this activity is to be regulated
by an implementation decree.

For the protection of the marine biota, measures can be taken (by royal decree and after scientific consultation) for the
extermination of non-indigenous nuisance species (art. 11 § 3). The new law also prohibits the intentional introduction
of genetically modified organisms into marine areas (art. 11 § 4).

In the Flemish region, the introduction of non-indigenous species is prohibited, except with a licence, by the decree of
21 April 1993 of the Flemish Executive (published in the BOJ on 31 June 1993). The Flemish Regional Government is
preparing a further regulation.

2 DELIBERATE INTRODUCTIONS AND TRANSFERS

2.1 Finfish

Reintroduction project of Atlantic salmon (Salmo salar) in the river Meuse: Salmon 2000 (Philippart, Ulg); restocking

of turbot (Scopthalmus rhombus), offspring from fish from the French Atlantic coast, and sole (Solea solea). Apparently
no other planned deliberate introductions.

3 ACCIDENTAL INTRODUCTIONSAND TRANSFERS

3.2 Invertebrates

Spreading and establishment of several new species in recent years. Several introductions are now very abundant.
Haliplanella lineata: Spuikom in Oostende 1998, first record for Belgium.

Nemopsis bachei: 1996 — 1997 abundant in the harbour of Zeebrugge (Dumoulin, 1997) still present, also recorded
some years earlier from the Netherlands.

Ficopomatus enigmaticus: first recorded in 1952, this species is now again regularly recorded.

Crassostrea gigas: although present earlier, this species became very abundant after 1995; it has been spawning
regularly since that time, and settling occurs by the end of September. The species now forms dense populations in the
harbours of Zeebrugge, Oostende, Nieuwpoort and Blankenberge. It is present on the groins, living between the
mussels, and on offshore buoys. It has been introduced frequently by oyster farmers in earlier years from Japan and
Canada but also from France, Portugal, the Mediterranean, etc., in the Spuikom at Oostende. However until the 1990s
this species was never able to establish self-sustaining populations.

Crepidula fornicata: present almost everywhere and very abundant, offshore as well as in littoral areas, in fully marine
conditions as well as in brackish conditions, on groins, as fouling on buoys, ships, harbour installations, also benthic. A
recent increase in the abundance has been observed along the Belgian coast.

Corbula gibba: introduced after 1983 in the harbour of Zeebrugge. First records from Belgium in 1998 (Kerckhof,
1998). Also recorded recently in 1996 from the harbour of Dunkerque (Pruvot et al. 2000).
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Ensis directus: first record from Belgium in 1987 (settled 1986). Now the most common bivalve on Belgian beaches;
also recently recorded from the Spuikom in Oostende.

Petricola pholadiformis: still common, but Barnea candida seems now to be the more abundant species. B. candida is
also the more common species in Northern France, e.g., Boulonnais.

Mytilopsis leucophaeata (=Congeria cochleata): present in the harbour of Antwerp, causing nuisance by the
obstruction of water intake pipes of some chemical plants.

Barnacles: several new species (Kerckhof and Cattrijsse, in print), e.g., Balanus amphitrite: established on places that
are not artificially warmed, e.g., the harbours of Oostende and Nieuwpoort and on buoys off the Belgian coast. Several
records on buoys off the Belgian coast from Megabalanus coccopoma and M. tintinnabulum, the former probably
established in the southern North Sea. Also records on the buoys from Balanus reticulatus and B. variegatus. EIminius
modestus is now by far the most common barnacle of the Belgian coast.

Caprella mutica: (= C. macho = C. acanthogaster): first record in 1998. Present on several buoys marking the entrance
to the harbour of Zeebrugge. Also recorded from the Marina of Zeebrugge, but not yet from other places.

Hemimysis anomala: first record in Belgium in 1999 (Verslycke et al. 2000).

Several first records of some Bugula (Bryozoa) species, e.g., Bugula stolonifera (established), Oostende, whole
harbour; Bugula simplex, new record in 2000, Oostende, Mercator Marina, extending its range?; also in the
Netherlands; Bugula neritina recorded once in 1999, Oostende, Mercator Marina (Kerckhof 2000; Kerckhof 2001; De
Blauwe & Faasse in prep.).

Tricellaria inopinata: range extension. First observations in Belgium in 2000 (Blankenberge, Marina and Oostende,
Mercator Marina); also recorded from France and the Netherlands in 2000 (De Blauwe & Faasse in prep.).

Callinectes sapidus: since 1995, after a period of approximately 10 years of no records, each year several catches along
the coast of northern France and Belgium (North Sea and also the Scheldt estuary), mature animals, even females
carrying eggs. Possibly a population in the Scheldt (Antwerpen?).

Eriocheir sinensis: after a marked decline until the early 1990s, this species is again regularly recorded along the coast,
in inland waters and the Scheldt.

Rhithropanopeus harrisii: established in the Scheldt estuary (J. Maes pers. comm.).
Hemigrapsus sp.: not yet recorded, although sought after.

3.3 Algae

Continuous spreading and establishment of some macroalgae.

Undaria pinnatifida: recent range extension. Recorded from Calais (Northern France) in 1998, (it was not present there
in 1997) and now very common (Leliaert et al., 2000); first record for Belgium in 2000 (Marina Zeebrugge) (Dumoulin
& De Blauwe, 1999; De Blauwe, 2000), small population, still present in 2001. Not yet recorded elsewhere from the
Belgian coast. Recorded from the Netherlands in 1999 (Stegenga, 1999).

Sargassum muticum: recent establishment in Belgium. Known washed ashore on Belgian beaches since 1977. First time
in situ records for the Belgian coast, from the harbour of Zeebrugge in 1999 (De Blauwe, 2000), not recorded there
anymore after that date. Also present in the Spuikom in Oostende since 1999, probably already present there in 1998.
Relation with oyster imports?

Codium fragile subspecies tomentosoides: known washed ashore becoming more abundant the last years. In situ,
forming dense populations during 1998-2000 in the Spuikom, Oostende. Some earlier records. Relation with oyster
imports (Canada). Apparently not present any more in 2001 probably due to competition with Sargassum, growing on
the same places.
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Antithamnionella spirographidis: first accidental record in 1992, epiphytic on Polysiphonia fucoides on a groin in
Oostende, not established then; established in the harbour of Zeebrugge (after 1983) and the Mercator Marina,
Oostende; also present in northern France, e.g., the Marina at Calais.

4 LIVEIMPORTSAND TRANSFERS

In Belgium, there is a lot of (uncontrolled) import and export of a wide variety of marine and fresh water species, for
research, human consumption, aquaculture and aquariums.

Since 1996 an oyster farmer restarted farming and importing oysters in the Spuikom at Oostende. Japanese oysters
Crassostrea gigas, were imported from Canada (British Columb