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CANADA

National Report for Canada019
Report Prepared By:
Cynthia McKenzidsisheries and Oceans Canaawfoundland and Labrador
Region cynthia.mckenzie@dfmpo.gc.ca
Contributions By:
Nathalie Simardrisheries and Oceans Cana@Qaiebec Region
nathalie.simard@dfenpo.gc.caKimberly Howlandi-sheries and Oceans Canada
Central and Arctic Regiokimberly.howland@dfenpo.gc.caRenée Bernieand
Chantal Coomber, Fisheries and Oceans Canada, Gulf Rege®.bernier@dfe
mpo.gc.cachantal.coomber@dfonpo.gc.ca;AngelicaSilva, Fisheries and Oceans
Canada, Maritimes Region: angelica.silva@udfm.gc.ca

Overview:
NEW or SPREAD

Other marine species that have already invaded Canadian waters continue to spread, including
European green cralC@rcinus maenasvase tunicatéCiona intestinalls carpet tunicate
(Didemnum vexillumyolden star tunicateRotryllus schlossériviolet tunicate Botryllddes
violaceus$, clubbed tunicateStyela clavy Japanese skeleton shrimpdprella mutici coffin

box (Membranipora membraneed, and oyster thiefCQodium fragilesubsup fragile).

/I'FyFRFQa hOSIYy tNRGSOGA2Y tfly AyOfdzZRSa L2t AOAS:
derelict vessels which have been found to be a soofgmllution and of biofouling including

NontindA 3Sy 2dza {LISOAS& O0bL{O® ¢NIyYyaLR2NI /FylFRFQ& LI
and Fisheries and Oceans Canada (DFO) Small Craft Harbour (SCH) program applies to smaller

fishing and recreational vessels. The goal is to remove these vesselsastpart! | y I Rl Q&

commitment to protecting the ocean environment.

Fisheries and Oceans Canadaddded AIS Core Management to its activities and each region

has several personnel working on areas of AIS management including working on control

licences for greeworab to working with groups including Indigenous groups to form citizen

science teams to monitor for AlS in remote locations.

1. Regulations

Fisheries and Oceans Canada has developed regulations to manage the threat of aquatic
invasive species (AIS). The Aquatic Invasive Species Regutatibed-isheries Ads now in
force in Canada effective June 17, 20(tp://gazette.gc.ca/rppr/p2/2015/201506-
17/html/sor-dors12%eng.php). The new AIS Core Management group has been created to
manage these regulations.

2. Intentional Introductions:

Prior to Decerber 31, 2015, Fisheries and Oceans Canada, along with the provinces and
territories, managed disease, genetic, and ecological risks associated with aquatic animal
movements through a variety of federal, provincial, and territorial regulations under the
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National Code on Introductions and Transfers of Aquatic Organidowever, disease risk is
now managed by the Canadian Food Inspection Agency (CFdghhthe National Aquatic
Animal Health Program under théealth of Animals Regulations.

3. Unintentional Introductions:

New Sightings

There were no sightings of new marine AlS reporte2ifi9
Spread of established AIS species

Newly established

Established and Spreading

Diplosomdisterianumwas found for the first time in Nova Scotialinnenburg Harbour in 2012

It was not observed again until 2016 where it was foahé locationsin SW NB and 1 location

in SW NS; aftewnhich it spread rapidly to 14 locations throughout SW NB and 5 locations within
SW NS by 2018iplosomdisterianumsubsequently disappeared from SW NB in 2019 following
a cold winter, but continues to persist in SW NS at 3 locations (Digby Neck, Digby, and
Wedgeport) where it is now considered as established. In addition to these 3 locations,
Diplosoma listerianuralsospread to 5 additional locations within Nova Scotia during 2019.

Didemnum vexillunconfirmed for the first time in 2013 in Atlantic Canada in Minas Basin, in
the upper Bay of Fundwas also confirmed in 2017 by genetic analysis of samples collected
within the Bay of Fundy (near Minas Channel) from colony attached to small rock.

Carcinus maenas established in several areas along the shord?rioice Edward Island (PEI)

and the Gulf of St. Lawrence (GSL) coast of New Brunswick (NB) and Nova Scotia (NS) with a
new report in 2019, Chance Harbour, NS. The northern limit of its distribution along the eastern
coast of NB remains Pokemouche harbdocreased abundances observed in 2A16in

several recently invaded bays of eastern NB andiakg been followed by significant

decreases in the last two years, particularly in 2019Green crab contiosgsead in

Newfoundland in Placentia Bathe wes coast of NL, an&ortune Bay on the south coasthich

is an area of high lobster productivity. In 2019 DFO received reports of the presence of green
ONI 6 Ay {iG® alNEQa .l& YR O2yFANNSR AlGad LINBaSy(
Abundartesof green crab in Magdalen Islands, Quebec have decresised 2013 with only
onecrab found in 2019Cold winters or control efforts are potential factors that could explain

this important drop.

Ciona intestinaliss now well established on the easteshore of Nova Scotia, in Chedabucto

Bay, Cape Breton, along the south and southwest shores of mainland Nova Scotia and in SW
New Brunswick and is found in isolated areas of the Burin Peninsula in Newfoundland and
Labrador. This speciesalso well estalished along the eastern shore of Prince Edward Island

and was confirmed on the southern shore in 2019 (Borden). It is sporadically distributed along
the GSL shore of Nova Scotia where increasing occurrences have been observed (new reports in
2019:Mabou) C. intestinaliss only observed in one harbour in the Magdalen Islands, where
control efforts have been put in place to minimize dispersal risks into aquacultures sites.
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Botryllus schlosseis how presentn mostbays and harbours along the south aBd coast of
YEAYElIYR b2@F {O2GAFX a ¢Sttt | a,theyGSIOsAdreda G £ / I LI
of Nova Scotia, Prince Edward Islamdithe Magdalen Islands. It is well established in SW New
Brunswick and continues to spreatbngthe eastern fiore of the province, where the northern

limit has been extended to Miscou Island (first occurrence in 2017) In 2019, two new detections
of B. schlosseriere reported in PEI: Egmont Bay and Basin Head (Marine Protected Area). It
was detected for the firsime in Gaspésie, Quebec on collector plates in 2012 but was never
observed in that area sindlat time. In NewfoundlandB. schlosserhas been found in many

coves throughout Placentia Bay. It has also been found in isolated areas along the soutf coast
Newfoundland, including Fortune Bay, Hermitage Bay, and since 2013 has been found on the
southwest coast of the Island. It is present in only one harbour (Long Pond) in Conception Bay.

Botrylloides violaceus well established and continued to spreadnew locations in SW New

Brunswick, while its occurrence in the NE portion of the province remains linitediolaceus

has established in most bays on the northern shore of Prince Edward Island and several bays

along the eastern and southern shores of the island (confirmed in Pinette in B)19iolacas

is also present in the northern archipelago region of the Magudédtands and along the Atlantic

and GSL coasts of Nova Scotia. In Belleoram, Newfoundland, &heaceswas originally

detected in that province, abundances had decreased and rarely detected in 2019. Isolated

populations have been discovered thrdwgut Newfoundland, including the west coast

0/ 2RN2@UVX tfFOSYyuGAl . 1@ oO0!NYy2tRQa /28S0> |yR [ 2)

Styela clavavas reported in Prince Edward Island in 1998 and is mostly restricted to the eastern
shore and a few bays on the northern aswlthern shores of this province (no new reports

since 2017)S. clavavas reported for the first time in Nova Scotia in 2012 at a few locations
within Halifax Harbour and at Lunenburg harbour. In 2013 it was found at all these sites and in
addition recorekd at several sites within Chedabucto Bay and this species appears to be
established within all these areas as they have been found at the same locations every year
including 2017.

Caprella muticas well established on the Atlantic coast of CanadaSindi KS Mphp8.Qad LYy HA
muticawas observed for the first time in the Bay of S#ps located on the West Coast of the

GSL.It has been reported at several locations within the southern mostly along the shores of PEI

and northern NB (confirmed in Foxlepd Cape Egmont, PEI in 201®)muticavas found for

the second time in Bay of Seples in 2018, and now is considered to be established on the

north coast of the GSL.

Membranipora membranaceia well established on the Atlantic coast of Canada dimee

M ¢ cp mn@aedec, this invasive bryozoan is found in the Magdalen Islands, Gaspe Peninsula and
on the West coast of th&SL In 2018M. membranaceavas detected for the first time in the
northern part of the GSL (close to the Labrador border). Lawsities have been detected in

eastern and western PEI (confirmed in Skinners Pond in 2019), the GSL and Atlantic coasts of
Nova Scotia, and SW New BrunswiMkmembranaceas well established in Newfoundland and

has been found in most coastal areas thrbagt the province, including southern Labrador.

Codium fragilesubspfragileis established along th&hores of the Northumberland Strait and in
Malpeque Baynorthern shore oPE) as well as in the Magdalen Islands. On the eastern shore
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of NB, confirmd reports extend as far north as Laméque, where it was first reported in 2002.
bSeF2dzy Rt  yYRET Al KlFa 0SSy 20aSNBSR |Gl OKSR Ay
within Fortune Bay (near Little Harbour East). A focussed survey was conductedeDisiote

Bay in 2019 and it had not spread from the original location. In Nova SCofiagilevas

reported for the first time in 1991 and spread along coasts since that time.

4. Pathogens
None reported.

5. Research and Monitoring Progranishis should also include sectionsPlanned Research
Research Needand Research Gaps

Research Needs

1 Research is needed to develop better management practices for biofouling, such as
remotely-operated devices for risk assessment and cleaning withgbanttention.

1 A baseline data set for Canadian Arctic plankton and benthos by marine ecoregions has
been collated, but species records for different taxa should be incorporated into a
consistent, standardized database format and ideally published/arcliivadvay that they
can be made publicly available.

Research Gaps

1 DNA barcode reference libraries to catalogue biodiversity of lower trophic le
taxa and provide a basis for the use of new genetic tools for the detection ¢
changes ibiodiversity and detection of new species.
Risk assessment for recreational boating as a vector of AIS to Arctic regior
Population genetics studies of cryptogenic species found in port surveys, tc
better understand origins (native versus introduced)

= =

Resarch and Monitoring projects and programs

1) Fisheries and Oceans National AIS Monitoring Prog@Atlantic Canada Zone (2005
ongoing)

Rerée Bernierand Chantal Coombefjsheries and Oceans Canada, Gulf Region:
renee.bernier@dfempo.gc.cachantal.coomber@dfanpo.gc.ca

Cynthia McKenzie, Fisheries and Oceans Canada, Newfoundland and Labrado
Regioncynthia.mckenzie@dfmpo.gc.ca

Angelica Silva, Fisheries and Oceans Canada, Maritimes Rewjelica.silva@dfo
mpo.gc.ca

Nathalie Simard, Fisheries and Oce@asada, Quebec Region:
nathalie.simard@dfenpo.gc.ca

Fisheries and Oceans Canada (DFO) has included a monitoring component in i
Aquatic Invasive species (AIS) framework since 2005. The Atlanti¢Mawva Scotia,
New Brunswick, Newfoundland and Labrador, Prince Edward Island, Quebec)
Monitoring program has been conducting surveys, rapid response, and outreac
projects for nonnative and invasive species since that time using standardized
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methods andprotocols. Using a combination of harbour surveys (settling plates,
video and SCUBA) for detection and spread of biofouling organisms and trappit
invasive green crab, a baseline distribution of AIS in the Atlantic zone has been
compiled. Ongoing sueys and monitoring projects are aimed at prevention and

early detection, mitigation strategies and providing advice for management of A
Canada. Data collected from these surveys are included in the ICES AQUANIS
database.

2) In-transit survival and pet-arrival performance of hull fouling aquatic invasive
species (2012019)

Chris McKindsey, Fisheries and Oceans Cagddas. Mckindsey@dfmpo.gc.ca
Kimberley Howland, Fisheries and Oceans Cané@derley.howland@dfo
mpo.gc.ca

David Drolet, Fisheries and Oceans CanBdaid.Drolet@dfempo.gc.ca

Nathalie Simard, Fisheries and Oceans Cardaldnalie. Simard@dfmpo.gc.ca
Cynthia McKenzie, Fisheries and Oceans Caxachhia.Mckenzie@dfmpo.gc.ca
Piero Calosi, Université du Québec a Rimopskio calosi@ugar.ca

Ships may act as vectors of introduction for aquatic invasive species (AlS) throt
hull fouling. However, there is limited understandiof the survival of fouling
species following shoiterm in-transit changes in environmental conditions.
Normally, last porbf-call (LPoC) information is used to assess the relative risk o
introduction of AIS. However, species present in hull foulorgraunities may be
very different from those in the LPoC given that organisms may have accumula
over time through voyages to multiple destinations subjected to a variety of
environmental conditions. Further, it is typically assumed that individuals from
populations of a given hull fouling species across a range of latitudes have simi
probabilities for survival in novel receiving environments, although studies of otl
organisms show that physiological performance and capacity for adaptation ma
vary stbstantially depending on population of origin. This study used astep
approach for studying the environmental tolerances for survival and-aostal
performance of fouling organisms. The first will evaluate AIS survival and recov
following exposue to shortterm changes in salinity and temperature simulating
pathways with transitions between marine and freshwater and back to marine
environments, or viceersa. The second will evaluate the performance and
acclimation capacity of fouling AIS popubais from different latitudes to the full
range of expected temperatures in Canadian waters (tempepalar). The results
of this project will provide a better understanding on fouling vectors and the
response of species to changes in environmental cabti This can contribute to
the development of more complete and realistic hull fouling risk assessments.


mailto:Chris.Mckindsey@dfo-mpo.gc.ca
mailto:Kimberley.howland@dfo-mpo.gc.ca
mailto:Kimberley.howland@dfo-mpo.gc.ca
mailto:David.Drolet@dfo-mpo.gc.ca
mailto:Nathalie.Simard@dfo-mpo.gc.ca
mailto:Cynthia.Mckenzie@dfo-mpo.gc.ca
mailto:piero_calosi@uqar.ca

3) DEVELOPING A RIBKSED PATHWAY ANALYSIS TO PREVENT THE SPRE
THE HIGH IMPACT INVASIVE SOLITARY VASE TUNICATE (CIONA INTESTI
(20192022).

Cynthia McKenzie, Fisheries and Oceans Cafaaddha.Mckenzie @dfenpo.gc.ca
Kyle Matheson, Fisheries and Oceans Canada: Kyle.Mathesomddfgc.ca

Chris McKindsey, Fisheries and Oceans Caddas. Mckindsey@dfmpo.gc.ca
Nathalie Simard, Fisheriesc&ai®ceans Canadiathalie.Simard@dfmpo.gc.ca
Renee Bernier, Fisheries and Oceans CarReaee.Bernier@dfmpo.gc.ca

The objectives of this three ge project are to document vectors and pathways
associated with small harbours and marinas (< 25m vessels) for potential regiol
and zonal spread of invasive species, using the vase tunicate as a proxy for ott
biofouling organisms. The study will develand evaluate effective prevention and
early AIS detection strategies and best management practices that may be use
stakeholders, regulators and policymakers with regard to small habours and
marinas. A decisions tree type guidance document willdeetbped and tested for
a preventative approach to the introduction of AIS and rapid response events a
of harbour management protocols

4) Development of communitybased program for monitoring and early detection
of aquatic invasive species the Canadian Arctic, preparing for increased
shipping related to resource development and climate change (2@D3.9)

Kim Howland, Fisheries and Oceans Canada: Kim.Ha@kiieempo.gc.ca

Nathalie Simard, Fisheries and Oceans Candaldnalie. Simard@dfonpo.gc.ca
Chris McKindsey, Fisheries and Oceans Cagddas. Mckindsey@dfmpo.gc.ca
Cynthia McKenzie, Fisheries and Oceans Canada: Cynthia.McKenzie@djo.ca

Increased shipping in the Canadian Arctic associated with resource developme
climate warming will inetably result in unwanted species introductions.
Preventative measures, such as ballast water exchange and treatment and red:
of vessel fouling, are key components for management of aquatic invasive spec
(AIS). However, these measures are not 1@@fctive. Thus, in addition to
prevention, management should focus on strategies for monitoring and early
detection, especially where AIS have not yet established or population levels ar
low, as in the Canadian Arctic. Monitoring improves theilikeld of detecting
invasions at early stages when there is a greater chance for successful eradica
containment, or to prepare to adapt to the presence of a new species. Through
project we are developing a foundation for the development of a nwing and
early detection system in the Canadian Arctic. This includes the following elem
and is extending past research efforts by DFO and the Canadian Aquatic Invasi
Species Network (CAISN): 1) Identification and ranking of keyredjated AlSdr
early detection and monitoring, and geographic locations with highest probabilit
for establishment via Environmental Niche Modeling; 2) Development and trial
genetic early detection methodologies (e.g., environmental or eDNA) for AIS in
risk pats; 3) Establishment of a community based monitoring network/capacity;
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4) development of generic Risk Assessment models based on detailed shipping
information

6. Meetings

2019

1 National Aquatic Invasive Species Monitoring Meeting Ottawa, ON Fghrua
2019

1 Northeastern Aquatic Nuisance Species (NEANS) Panel spring meeting,
Springfield, Massachusetts, United State$, Bune, 2019

T International Conference on Aquatic Invasive Species, Octobgt 2D19,
Montreal Canada

T Northeastern Aquatic Nuisance Species (NEANS) Panel fall meeting, Delrr
New York, United States10-11 December, 2019
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DENMARK
National ReportDenmark 2019

Prepared by Kathe R. Jensen, Natural History Museum of Denmark, with inputs from J. Mgller,
Danish Environmental Protection Agency and S. and M. Mikkelsen (leisure fishers).

Highlights

The amphipodsammarus tigrinusias been documented in Desh waters for the first time at
the Baltic island Bornholm. The tan&@thelobus vanhaarehas been observed for the first time
in Denmark in the harbour of Copenhagen. The Asiaticldexhigrapsus takands now
established in Dybskjord, a lagoon connected to the southern part of the Great Belt. The
Danish Environmental Protection Agency is now permanently established in Odense.

Content:

1. Regulations:

The major part of the Danish Environmental Protection Agency (EPA) moved to @denge

the spring and early summer of 2019. Many new staff had been hired to replace experienced
staff who did not wish to move. This has somewhat slowed down progress of many areas of
work. Furthermore, there was a change of government after a parliaargrélection in June
2019. This caused some reorganizations in ministries and agencies. Thus, the Fisheries
department was transferred from the Ministry of Foreign Affairs back to the Ministry of
Environment and Food.

The second update of the EU list éika species of union concern has been approved and

entered into force in July 2019, and the amended list was made publicly available on the website
of the Danish EPA on 12 August 204®p6://mst.dk/media/177675/oversigiarter-paa
eulistentil-hjemmesideopdateretaugust2019 1.pdf. The updated list still contains only one
tropical marine fish and the Chinese mitten crab. The former Damigbrgment (before June

2019) stated that it does not wish to place marine species on the EU list because management
measures are not possible or too expensive. The present government has not made any
comments to this. The list for the third update contagmne marine species, but risk

assessments have not yet been completed.

The second phase of implementing the EU Marine Strategy Framework Directive (MSFD) was
initiated in 2019 (Consolidation Act 1161 of 25 November 2019) (all laws, consolidated acts,
exealtive orders, etc. can be downloaded frdmtps://www.retsinformation.dk/). Prior to this,

a report on the marine strategy containing status and impacts on the marine environment, as
well as establishment anvironmental targets for the various descriptors of the MSFD (Miljg

og Fagdevareministeriet, 2019a). For Descriptor 2 (NIS) they conclude that the existing
monitoring program does not capture new introduced species and they do not expect good
environmentd status in 2020. There is a general lack of data, and they recommend targeted
collection of data from leisure boats and marinas concerning fouling organisms. The inclusion of
eDNA analyses for capturing NIS in the monitoring program is still in a paatynpihase

(Hansen & Hggslund, 2019; Winding et al., 2019).

10


https://mst.dk/media/177675/oversigt-arter-paa-eulisten-til-hjemmeside-opdateret-august-2019_1.pdf
https://mst.dk/media/177675/oversigt-arter-paa-eulisten-til-hjemmeside-opdateret-august-2019_1.pdf
https://www.retsinformation.dk/

Concerning mariculture the Danish Environmental Protection Agency organized a thorough
investigation of all existing operators and their compliance with legislation and regulations
(Miljg- og Fadeareministeriet, 2019b). This was in response to several cases of illegal activities
in previous years. No new permits have been issued and no existing operator has been
permitted to expand or change their production during 2019. The report concludedhbed is

a general lack of documentation, a lack of compliance with habitat regulations and a lack of
transparency of who is responsible for wiggboth for operators and authorities.

For the Ballast Water Convention and hull fouling, collaboration witlertHELCOM/OSPAR

framework has continued. An Executive Order (BEK 1000 of 18 September 2019) on treatment

2F olftftrad 6FdSNIIFYR ASRAYSyida FTNRBY AKALAQ o ffl
Environment and Food. It replaces BEK 968 of 24 JuR 201

2. Intentional:

Although the import of live American lobster remains high, there are no reports of catching
them in the wild. For escapes of fish from mariculture, see below. There have been no reported
cases of illegal import of fishes for maricultune2019.

CAaKSNARASE adGrdraidada INB y2 f2y3aSNI LMot AaKSR | &
GFrof Saé 2 yhttpd:/KiskerigtyBeisén MkifiSkeristatistik/

3. Summary obightings:
Unintentional, new sightings:

In 2019 the first occurrence of the amphip@hmmarus tigrinu$exton, 1939, was recorded in
the scientific literature. It has been found at two locations on the east coast of Bornholm in
2018, but was not publishedhtil 2019 (Rewicz et al., 2019). Ferries are suggested to be the
most likely vector.

A student at the Natural History Museum of Denmark has collected the t&ia&lobus
vanhaarenBamber, 2014, in the harbour of Copenhagen during the summer of 20&9DTlmas
been confirmed by the Crustacea specialist at the museum, Dr. Jgrgen Olesen. At this time it is
unknown if there is an established population. This is the first record from Danish waters. It has
been found previously along the German Baltic caast most recently in the Gulf of Gdansk
(Brzana et al., 2019).

Unintentional, species previously recorded, but new sightings:

Mnemiopsis leidyA. Agassiz, 1865, continues to be abundant in Danish waters through summer
months (when people go to the beach).

During April through July 2019, several specimerdavhigrapsus takand\sakura & Watanabe,
2005, were found in Dybsg Fjord some of which wereleggging females. Also several
Rhithropanopeus harrigiGould, 1841), were collected. Identification hagbeonfirmed by

photos and preserved specimens collected by S. & M. Mikkelsen and sent to the Natural History
Museum of Denmark. Some of tie takanoispecimens have been sent to NIVA Denmark for
DNAanalysis. The occurrence of elggaring females meansat H. takanoiis now established

in the Danish part of the Baltic Sea. Dybsg Fjord is an enclosed {higpestuary with a narrow
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connection to the Baltic Sea south of the Great Belt. Another record, confirmed by photo, is
from July 2019 in Guldborgsunithe strait between the islands of Falster and Lolland. Htere
takanoiwas found withRhithropanopeus harrisiivhich has been recorded from this locality
before. Further records dfl. takanoihave been reported to the webite of the Danish EPA
(https://invasivearter.dk/Menu.asp)in June, July and August (when people go to the beach):
at Als in the westernmost part of the Baltic, where they also occurred in 2018, and at the island
Langeland, plus ameonfirmed record from the narrow strait between the islands of Falster

and Mgn (all in the Baltic Sea).

There have also been some sightings (recorded on thesitetnf the EP4 see URL above) of
Hemigrapsus sanguineu®e Haan, 1835) during the sumna#r2019, mostly from the Baltic

Sea, but one record from July 2019 from Ebeltoft, at the border between Kattegat and the Belt
Sea, and a second record from near Helsinggr in the northern Sound (southern Kattegat) in
October 2019 stand out as expansiongtaf previously observed range
(https://www.oresundsakvariet.ku.dk/nyheder/2019/invaskrabbefundet-i-oeresund). None

of these records mentions edgearingfemales, so it is uncertain if this species is established in
the Danish part of the Baltic Sea and Kattegat.

Some cases of mass escapes of rainbow ti©atorhynchus mykiggvalbaum, 1792) have been
NELR2NISR Ay bSgaft SiidSNENyFoNIE¥dih Apal 208NdadLilldbalt 2 OA | G A z
in December 2019.

The round gobyiNeogobius melanostomyPallas, 1814), continues its spread through Danish
waters. In 2019 it was found in Odense Fjord (Belt Sea) (Kuhn & Christoffersen, 2019).

Unintentional, nd yet seen

A highly toxic species of Limnomedus@enionemusp. has been observed on the Swedish
westcoast.Gonionemus vertens Agassiz, 1862, was reported from northern Kattegat,

Denmark in 1960, a record which was identified by the then world expert, P. Kramp (Jensen &
Knudsen, 2005), but it has not been seen since then. DNA sequencing of the Swedish specimens
showed that the were identical to stinging populations from Japan and the NW Atlantic and
genetically different fronG. vertengrom Iceland (Govindarajan et al., 2019).

The parasitic copepolllytilicola orientalisMori, 1935, was found parasitizing blue mussels in
KielBight in the western Baltic (Brenner et al., 2019). The authors conclude that it may be just a
matter of time before it spreads to other parts of the Baltic, including mussels in the Danish part
of the Baltic.

4. Pathogens
Nothing to report
5. Research anionitoring Programs

The Danish Environmental Protection Agency has initiated a project to develop teaching
materials about invasive species foB¥ grade school children.

A cookbook has been published in collaboration between the EPA and the codkig)isc
Copenhagen. It features short descriptions of the species, their biology and spread, and then
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some recipes; the only marine species included@nassostrea gigaandNeogobius
melanostomugDalsgard et al., 2019).

In relation to the EU Water Framwerk Directive (WFD), a research project has investigated the
invasive seawee8argassum muticumn other vegetation (Steehr et al., 2019). They concluded

that S. muticunhas a significant effect on macroalgal composition, decreasing especially other
largebrown algal species. They found no negative effects on eelgrass.

The bacterial composition of ectodermis and gastrodermiglioémiopsis leidylas been
compared for native and invasive populations of the comb jelly (Jaspers et al., 2019). Also, a
dataset o biodiversity and abundance of gelatinous macro zooplankton, incliMingidyi

from the North Sea in August 2018 has been published (Gawinski et al., 2019).

The population of Pacific oystefSrassostrea gigas the Danish Wadden Sea has been

estimated to about 72,000 t. Pacific oysters often occur mixed with blue mussels. In some places
there are oyster reefs with many mussels on and between the oysters, in other places there are
extensive mussel mounds with small oysters attached (Nielsen et &Da20

There are two reports assessing the populatiolCodssostrea gigaa the Limfjord, one from
Nissum Bredning, the westernmost part of the fjord, where an estimated population of 90 t was
found in the areas where blue mussels are fished (Nielsah,2018). The second assessment
area was in Lggstar Bredning in the central part of the Limfjord, where a population of about
2450 t was estimated at depths greater than 3 m (Nielsen et al., 2019b).

There is also a Nordic report on harvesting PacifiteoysThis report summarizes knowledge
aboutCrassostrea gigaa Nordic waters and presents suggestions for commercial exploitation
(Mortensen et al., 2019b). In connection with this research, a Policy Brief has also been
published (Mortensen et al., 2043

Movements in the sediment caused by activities of permanently buvigd arenariafrom the
northernmost tip of Fyn (Funen island) (Camillini et al., 2019).

A paper analyzing the genetic composition on the alien barnaciphibalanus improvisdsas
been overlooked in the previous report (Wrange et al., 2016).

Acoustic telemetry has been used to study behavior and seasonal migratiblesgbbius
melanostomusn Karrebsek and Dybsg Fjords (Christoffersen et al., 2019).

In connection with the implementation of the MSFD a study on cumulative effects of human
stressors has been published, which applies spatial modeling (Andersen et al., 2020). The model
showed thatNIS ranked second in impacts if climate anomalies were not included, and third
when climate anomalies were included.

Also in connection with the implementation of the MSFD, a provisionalie consolidated list
of NIS has been assembled by experts fréhEL countries (Tsiamis et al., 2019).

Future planned research:

The methodology for eDNA will be further developed; primers for more species will be
developed.
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The EPA has proposed monitoring of fouling organisms on leisure boats and in rehdunkas
be included in national monitoring, but they are still seeking funding for a preliminary study.

The final report of MONIS 4 on the baseline of NIS in 16 Danish harbours has still not been
published, but research results have been presented at mgstin

Knowledge gaps:

With the rapid expansion of various small crab speditsy{igrapsuspp.,Rhithropanopeus

harrisii it would be nice to know whether the Baltic invasion is from the same genetic strains as
the North Sea populations, and whether the Bals being invaded through Skagerrak, the
Limfjord or maybe the Kiel Canal.

As mentioned several times over the past years, jelly plankton should be included in monitoring.
Beroe ovatawvas reported from the Belt Sea (Baltic) in 2014, but has not beerrtehsinceg
probably because nobody looked.

6. Meetings

The advisory group on invasive species have only held one meeting in 2019 due to the relocation
of the Environmental Protection Agency from Copenhagen to Odense. The meeting was held on
8 May 2019 irDdense

Danish Society for Marine Biology held a meeting on 27 February 2019 with presentations on
monitoring of nonindigenous species by eDNA, nigliting and fouling plates.

A Marine Science symposium in January 2019 at University of Southern Denr®aldrise
featured some presentations and posters on NIS.

Jysk Naturhistorisk Forening held a meeting on invasive species 3 October 2019. This was related
to the EU list and the problems of implementing the control measurements.

An ICES Shellfish Sympasishellfishg Resources and Invaders of the North was held in
Tromsg, Norway-Z November 2019. Staff from Danish Shellfish Center presented data on
expansion ofCrassostrea gigaa Denmark (Freitas et al., 2019).
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Finland collead the needed informatiorfor the first reporting of the EU IAS Regulatinmd

reported presence/absence of the EU listed species in Finland in JuneT2@18nly aquatic

species that was on the reported species ligri®cheir sinensidhe newest aquatic nen

indigenous species found in Finnish territorial wat&isielobusyanhaarenj asmall crustacean,
which was found at the southern coastkihland in 2016 (but identifieith 2018), has been now
found in variousegionsand occasionally in high densitigsproposal on nomative species
monitoring framework to HELCOM i@idy with Lithuania and Estonia) was done. This work
continues to more concrete actions in the Interreg project COMPLHEBENd conducted NIS
sampling events on 3 coastal marinas in 2018 (Southwestern Finland), while creating Biofouling
surveyprotocolfor leisure boats and marinas (task of the COMPLETE project).

Overview:
Highlights of the2019report

One of the COMPLETE project tasks was to estimate biofouling risk for leisure boats and this task
included a narina samplingwhichwas conducted in 3etatively populous maris in

Southwestern Finland (Kasnas, Hanko and Raisio). Sampling included fouling plate samples and
scrape samples from leisure boats and artificial structures. No new NIS were found from the
samples, but overall, 7 NIS were fourdnphibalanus improvisus, Cercopagis pengoi,

Gammarus tigrinus, Mytilopsis leucophaeata, Palaemon elegans, Rhithropanopeusdratrisii
Sinelobus vanhaareniscrape samplefrom leisure boas alsocontainedSinelobus vanhaareni
crustaceanssometimes in hig densitieg133 individuals per approximately 0.5)m

The round gobyNeogobius melanostomythat was first recorded in Finland in 2005, has
spread to almost entire Finnish coastal waters. The northernmost observation was made in 2019
in Oulu, Bothnian Bay.

Content:
1. Regulations:

Finland has been actively taking part to the expert groupdbinkasive species issues related
to the implementation of the EU IAS Regulation (2014). The first reporting to the Commission
was completed in Jun2019.
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2. Intentional:

Deliberate releases into the Baltic Semtinued(including rivers draining intthe Baltic) for
fisheries and fish stock enhancement purposes ire2gith newly hatched and older salmon
(Salmo salgr, sea trout $almo truttam. trutta), whitefish Coregonus lavaretjis

3. Summary of sighting.
Unintentional:
No new sightings
Previais sightings:
General information

In 2019, the amount ofpink salmon @ncorhynchus gorbuschtiat ascended into northern
rivers in Finlandvas the samé¢han in 2017.

4. Pathogens
5. Research and Monitoring Programs

1. Completing management options the Baltic Sea Region to reduce risk of invasive species
introduction by shipping, COMPLETE (2&2020).

Miina Karjalainen, Kotka Maritime Research Association Contiécd. karjalainen@ merikotka. fi

Maiju Lehtiniemi, Finnish Environment Institute: Contawgiju.lehtiniemi@ymparisto.fi

The project is led by KotKkdaritime Research Association, Finland and funded by INTERREG
Baltic Sea Region Programme. There are 12 project partners from seven Baltic Sea countrie
Finland is represented by five partner institutes (Kotka Maritime Research Association, Finnist
Envionment Institute, University of Helsinki: Dept of Environmental Sciences, Keep Archipelago
Tidy and Kymenlaakso University of Applied Sciences). Project is tackling several knowledc
gaps: the need to take into account rights and obligations of invohaddehbblders; approaches

for NIS monitoring and surveillance for EU Marine Strategy Framework Directive (MSFD) an
Ballast Water Management Convention (BWMC); risk assessment based exemptions fron
ballast water management requirements; legal aspects; redgiooaperation and information
exchange. Project results will provide comprehensive knowledge for decision making to
understand the different antifouling practices in maritime and leisure traffic. Based on this
knowledge, recommendations will be compiledialihnenable the development of harmonized
biofouling management strategies for the entire Baltic Sea region. The project aims at
developing a roadmap for a harmonized approach by involving all relevant stakeholders from
the beginning of the project. SYKHEe®ding the work package 2 in the project where the aim is

to develop and test new methods for NIS monitoring that could be taken into routine use in the
Baltic Sea countries and to complete the development of the harmonized monitoring program
for the Balic Sea area.
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2.BONUS BLUEWE@SB172020)
Laura Uusitalo, Finnish Environment Institute: Contact: laura.uusitalo@ymparisto.fi

BLUEWERBS is designed to deliver an assessment of the consequences of simultaneously achieving
the goodenvironmental status and providing blue growth (i.e. the capability of Baltic Sea food
webs to sustainably produce ecosystem goods and services). Global climate change will likely
result in novel climates, leading to combinations of physical oceanograpiniditions never
encountered before in the Baltic Sea. These will affect ecosystems in addition to the regional
anthropogenic impacts of eutrophication, fisheries exploitation, invasions ofimdigenous
species and accumulation of hazardous substandessél cumulative impacts have already (and

will likely continue in the future) cause novel food webs that significantly differ in structure and
function from historical predecessors. Novel food webs in concert with novel climates will likely
render presentmanagement tools and measures unsuitable and hence challenge the ability of
society to achieve GES while safeguarding BG potential.

6. Meetings

- Several national meetings (of the board on invasive species issues, the expert group on
development of natioal NIS legislation, ad hoc group on BWMC implementation)

- project COMPLETE meetings
- HELCOM/OSPAR TG Ballast meetibgaember2019
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National ReporfFrance 2019

Compiled by Amelia Curd (Ifremer) & Frédérique Viard (GNR&ion Biologique de Roscoff)

with contributions from Emmanuelle Sarat (IUCN France), Aurore RaouxClrate Dauvin &

JeanPhilippe Pezy (CNR®Jniversity of Caen), Sylvaine Giakoumi & ixiegRaybaud (ECOSEAS

- University of Nice Sophia Antipolis), Laurent Guerin and Cécile Massé (UMS ReiitiNamns

YENRAYSE RS 5AyEFENR S RQ!-NIIO NMurselg) ChrstineaRenyddt + S NI | |j d.
Martini (Université de Corse Pasquale Pa@gbin Droual &hilippe Goulletquer (Ifremer).

Audience: (ICES, Member Countries & Observers, and Scientists)
Overview:

New introductions, all unintentional, were reported for the country or for new maritime region
within France. This includes tvadgae Ulva ohnoand Symphiocladia tanakgeone isopod
(Synidotea laticaudg one fish idolocentrus adscensiofhisnd one tunicateBotrylloides

diegensi}, as well as a novel mussel lineage (resulting from admixture between native mussels
and the introduced Mediterranean mussel in North Atlantic commercial ports). The first review
of NIS in the French overseas territories was carried out by the IUCN E@natittee. They

reported 61 NIS, a third of which are ascidians, with the highest number (31) found in French
Polynesia. In the absence of dedicated monitoring, these numbers are probably underestimated,
as is likely to be the case in continental Frarf8®veral research programs targeted pathogens

and diseases, notably the protidgaplosporidium costaleesponsible for an important dieff of

the Crassostrea gigasyster in one locality, and transmissible cancer in mussels (for which a

new strain had beeidentified, which is shared by the blue mussel and the Chilean mussel
suggesting international shipping as pathways). Other research projects aimed tol) examine the
relationships between MPAs and invasive species, 2) analyze biofouling by NIS in p8its and
develop molecular tools to support surveys and monitogimgluding with eDNA and
metabarcoding, tracing back introduction routes, and analyzing impacts on native species
(hybridization).

Content:

1. Regulations:An update on new regulations andljmes (including, aquaculture and vector
management)

Throughout 2019, the EU regulation on the prevention and management of the introduction and
ALINBFR 2F L!'{ 069! wmmnokHnamn0 KFI& 0SSy NRffSR 2c
Through aseries of decrees, the islands of la Réuniblayotte, GuadeloupeMartinique and

French Guianare gradually banning all activities involving Aindigenous flora and fauna.

As part of the implementation of the second cycle (2@D20) of the EU Marine Strategy

Framework Directive (MSFD), the méhiNA Yy 3 LINR INJ Ya Fegidhs lanelbege®S Qa T 2 d:
revised and gradually implemented by regional authorities since February 2019. During a national

workshop held in December 2019, it was agreed to focus monitoring efforts on a) hard substrates
FYRhNMKAEBIQ NBFa yR 600 (KS Wesiablished NIBNdinGaNde | > 6 KA C
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and spatial distribution)based on a list of 68 priority species (drawn up in 2018) considered as
being already or potentially invasive.

2. Intentional:

No statstics are presently available for 2019 live import/export of commercial NIS
3. Summary of sighting

3.1 Unintentional

New sightings (201® new country records or new sulegion records

Important note: the sightings reported below are for mainland Feanaly. However,fe first

review of NIS in the French overseas territories was carried out by the IUCN French committee. A
total of 61 NIS were reported, although it is difficult to determine the year of first observation in
most cases. We therefore dicdbnfill the table below with overseas NIS but recommend to read
this report for further informationflUCN Comité Francais (201B3péces exotiques envahissantes
marines : risques et défis pour les écosystemes marins et littoraux des collectivités fancais

R Q 2 dnérNat des lieux et recommandations. Paris, France, 100p.

Molluscs¢Mytilus spp.

Using a dataset of 4279 mussels genotyped at 77 SNPs, Simon et al. (2020) documented a very
recent (<50 years) introduction of the Mediterreanean mudgshtfilus galloprovincialignto

several Atlantic harbours. In each case, the introduced speciesssgnsive admixture with

the local nativeMytilus backgroundi(e., in all case®. edulis with one exception in the port in

Brest where the nativenusselis the Atlantic lineage d¥l. galloprovincialis Interestingly, these

G R2 O Y dzsoXafcondinéd td hilBours, with sharp transitions at the port entrance.

Tunicates-Botrylloides diegensiand Botrylloides spp.

Based on COI sequencing of >750 colonie8aifylloidesspp. including reference samples
identified by taxonomist experts, and sequencetrieved fromBOLD and Genbank, Viard et al.
(2019) showed database errors particularly regardngdiegensiéintroduced)which can thus be
mistaken aB. leachi{native). This work provides evidences for new reporB.afiegensis Italy
(Venice) Spain (Delta of Ebro and Catalan coast) and FraHeau(Lagoon)ln addition, a
particular unicolor morph oB. diegensisan easily be mistaken with. violaceudt is thus likely
that the distribution ofB. diegensibad been underestimated in European sel®e authors point
the need to revise previous reports Bf leachiias it may have been confused wih diegensis

In the same study, colonies belonging to a new lineadgotylloidessp. have also been idefidd

in the English Channgh the UK only, so farThis lineageould beeither a divergent lineagef

B. israeliense(newly described in the Mediterranean Sea) or a sister species (possibly
undescribed, and maybe introduced) of the latter.
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Taxon Phyum References MSFD sub First country | Year of
region, location | record? observation
Botrylloides Chordata- Viard et al., 2019 W. Med No¢ 2012
diegensis tunicates previously in
BoB (2007)
and EC
(2005)
Holocentrus Chordata Raybaud; W. Med Yes 2019
adscensionis squirrelfish | pers.comm.
Synidotea Crustacea Massé et al., EC (Seine Previously in| 2017
laticauda 2019 Estuary) BoBg
Gironde
Estuary
(1993)
Symphiocladia | Rhodophyta | Verlaque & ECg ports of le | Nog 1% 2008
tanakae Breton 2019 Havre and European
Antifer observation
in Thau
lagoon
Ulva ohnoi Chlorophyta | Verlague & EC¢ ports of le | Nog 2015
Breton 2019 Havre and previously
Antifer observed in
port of Séte

Previous sighting$2019) new records within the same sulbegion

Taxon Phylum References MSFD sub Year of most | Comments
region, location | recent
observation
Boccardia Annelida Gully & Cochu,| EC 2018 Previously
proboscidea 2019 near Belgium
Northern
Brittany (Trégor) bor.der
(Wimereux)
Mytilus Mollusca Simon et al., EC & Bay of 20152017 Previously in
galloprovincialig 2020 Biscay Cherbourg
(2003)
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Rapana venosal Gastropoda Unpublished | Bay of Biscay 2019 Two large
observations individuals
identified (1
in Arcachon,
linlLa
Rochelle)

After reaching the Italian and Spanish coasts of the Western Mediterranean Sea, the
American blue cralallinectes sapidus now regularly observed in the lagoons along
the French Mediterranean coast (Labrune et al., 2019). Its strong invasion capacities
will probably lead to important changes in the structure and composition of French
lagoon biota. A harvesting program is being envisaged to manage the population, as
blue crabs are commercialized in their native range.

Not Seen Species Yet

A newly estabdihed population of the fouling polychaeBpirobranchus cf. tetraceris

reported from the western Mediterranean (Valencia Port). Despite previous intensive surveys,
this is the first record for the taxon in the Iberian Peninsula (Palero et al., 2020¢0ohpound
ascidianSymplegma brakenhielris rapidly spreading across the Mediterranean and was
observed in the NE of Sardinia in 2018 (RafBpla et al., 2020). The probability this species will
be, or is already, present in Corsica is therefore higjkeyyl.

4. Pathogens

Protists: On the 8 of June 2019, after a massive mortality event in the fari@egssostrea gigas
oysters from the Ifremer Bouin marine station, the parasitiplosporidium costalwas detected,
supposedly for the first time in France. This parasite is known to cause low morta&ityiofinica

along the east coast of North America. As part of a risk prevention strategy, all oyster batches
originating from Bouin were destroyed. Atroactive analysis revealed this parasite as already
being present in the wild in France as early as 2009 and in the Ugoi@mresearch is focusing

on genome sequencing of the parasite and understanding what caused the sudden oyster
mortality. A twoday workshop will be held with several members of WGPDMO this spring (cf.
Events 8)A newly described Haplosporidian endoparagi@plosporidium pinngeis the most
probable cause o mass mortality eventlevastating the populations of the endemic bivalve
Pinna nobilisn the Mediterranean Seaince2016 (Cabanellafkeboredo et al., 2019). Although

the origin of this parasite is unknown, there is speculation it too may have been introduced
through human activities.

Transmissible cancerare rogue cell linages that spread between individugis., disseminated
neoplasia) Such a transmissible cancer had been identified in bay muddelsossulu} in the
Northern hemisphere by the team leMlichael Metzger at the Pacific Northwest Research
Institute in Setile, Washington Tumour cells with genetic markers characteristic of bay mussels
although revealing a second strain of this disseminated neoplasia, had been then identified in
both the Chilean musselM chilensi} and the blue musseM. edulig (Yonentsu et al., 2019).
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Thetransmissible cancehus spreado South American and European mussel specigsobably

via international shipping vessels, the researchers sug§este 2014, the blue muss#ftilus

edulig has experienced mass difs in Frage. After showing initial signef being cased by a
transmissible cancer, the most probable cause of the mass mortality event is likely to be a
pathogen and/or nortransmissible tumour (Burioli et al. 2019, Charles, et al. 2020).

5. Research andlonitoring Programs

5.1.AQUANIS 2.0 (20162021)
Frédérique Viard, CNRS Roscoff Biological Stationard@sbroscoff.fr

Supported by the Fondation TOTAthe AQUANIS 2.0 project aims to develaopw tools

based on environmental DNA studies and metabarcoding to detect, monitor and study non
indigenous species in marine coastal habitats, with a particular focus on biofouling
assemblages in marinas/fgit has a twdold objective 1) to addressmportant questions
regarding biological introduction processes, e.g. processes limiting or enhancing the spread
from artificial habitats to natural habitats, and 2) deliver effective tools in support of
policies and regulations, incl. MSFD. Besides devielgDNA-based tools, this project
continues to support surveys of NIS in marinas from Brittany. For instance, in July 2019,
Rapid Assessment surveys had been carried out in 10 marinas, repeating previous surveys
carried in 2013 and 2016. Regarding Di¥Asel tools, a first study, based on the
metabarcoding of larval samples obtained over 22 months had been published (Couton et
al. 2019), showing the efficiency of the approach to detect NIS (12 were recovered). A new
manuscript is in preparation to demongihie usefulness of Highhroughput Sequencing

to identify native vs. introduced species together with igprecific analyses. The case
study is the genu8otrylloides because these colonial tunicates exemplify both the
difficulty to use external characteto identify species and show cryptic lineages (Viard et

al. 2019).

5.2IDEALG (2012020)

Philippe Potin, CNRS Roscoff Biological Statiopotin@sbroscoff.fr

The IDEALG proje@imsto develop sustainable aqualture of seaweeds in Brittanyeveral
studies were carried out obndaria pinnatifidaan edible seaweed native to Asia and cultivated

in Brittany for more than 40 years. Studies based on the use of surveys antd3bidanalses
(Guzinsket al. 20B, Salamon et al. 202Ghowed that 1) populations in the wild are self
sustaining, 2) marinas are the primary vectors of spread in natural habitats, 3) that novel marinas
are quickly colonized by this speciddore specificallySalamon et al. (2020¢arried out, over
three years, field surveys (>20 000 individuals gecalized) and genetic analyses (10
microsatellite loci, N=890 individualg) Undaria pinnatifidato studythe reatime colonization
dynamics of a newdpuilt marina in Brittany (FranceJ.heyshowed a remarkable snoball effect

over time, with local density reaching locally up to 50 individuals per m2 after two years. Genetic
assignment showed that the foundemsainlycame from neighboring populations (establishied
natural rocky reefs). Spitiver effects (i.e., spread from marinas to the wild) have been previously
documented to explain the expansion tbfis seaweed. The authors here showed that the on
going ocean sprawl also offers a perfect arena for-bpitk events {.e., spread from natural
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habitats to artificial structures), highlighting the need for careful surveillance of newly built
infrastructures.

5.3. EMBIMANOR ( ENrichissement de la Blodiversité MArine Littorale en
NORmandie) (20172021)
JeanClaude DauvinUniversity of Caen: jeaglaude.dauvin@unicaen.fr

This ongoing projecaims to understand the evolution in biodiversity of the Normandy
coastline and marinas, encompassgsdctions targeting nenative species. The firstis a
monitoring of the populations of crab of asian origilemigrapsus sanguineusnd
Hemigrapsus takanowhich will be jointly carried out by researchers and environmental
NGOs. The second action willusty the fixed hargubstrate fauna present in marinas and
will test the hypothesis that the ports of Normandy with high numbers of Claasnel

and international traffic @herbourg, Ouistreham, Le Havre et Dieppe¢ the main
pathway of introduction ofan-native (but rarely invasive) species. The chosen protocol is
similar to that develop by the Interreg projerinexus 40 alveolated polyethylene plates
will be immersed at 1.5m depth in 20 marinas betweenvBi@and Tréport. Plates will

be removed and analysed after 3, 6, 9, 12 and 24 months, in order to view the entire
colonisation sequenc8pecies which colonised the platedl be identified to the lowest
taxonomic level possible.

p®n wha9 0 weSddiésdrourRla rechdrche en Microbiologie Environnementale
intégrée (20192025)

Raffaele Siano & Léa Marty, Ifremesiano@ifremer.fr, Imarty@ifremer.fr

The ROME project aims to develop an integrated observatory of the microbiology of mainland

CNl yOSQa O2lFaidlt ¢FGSNE® LG KFa F (¢g2a8nct R LJzNLI2 2
data) for gientific research and of strengthening support to public policies. Batch environmental

DNA and RNA analyses will be carried out, with a view to assess whether these tools can be used

F2NJ GNRAzGAYSe Y2y A(G2NAYy3 LdzNLigsagdand theysamplimga >  F 2 dzN
protocol defined; fieldwork will commence before June 2020.

5.5 ASSEMBLE #RA1(20182021)

As part of theAssemblePlus projechitp://www.assembleplus.eu), coordinated by EMBRC
France,Autonomous Reef Monitoring Structures (ARM&yebeen deployed across network

of 20 observataesin European coastal waters and in the polar regidrss action is coordinated

F& LINIL 2F Ww!wm WDSy2YAO 20 4aSNBation2Bialbgieedf 68 al (K
Roscoff is one of th&7 researchinstitutesinvolved in this networkOne of the initial scientific

goals of the network is to report novel Néndigenous Species (NIS) and track the spread of

already known NIS in European contingnwaters, which is achieved with shderm (3-months)
deploymentsPilot studies had been carried out in 2019, and materials scrapped from ARMS had

been prepared for Higithroughput Sequencing by HCMR, with the aim to make taxonomic

assignment through ntabarcoding.
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5.6 PAVIS (Assessing the relationships between marine protected areas and invasive species)
(20162018)

Sylvaine  Giakoumi, ECGEAS CNRS,  University of Nice  Sophidipolis:
sylvaine.giakoumi@unice.fr

The PAVISANR project investigatethe following hypotheses: 1) whether MPAs influence the
expansion of invasive species and mitigate their effects on native assemblages, 2) vthethe
ecological effects of such species could alter, reduce, or nullify ecosystem responses to protection
in MPAs, and 3) whether local economic activities, such as artisanal fislcangsd outin MPAs

and adjacent areas, have been impacted by thespnee of invasive fisithe main findings from

this project are presented in Giakoumi et al. (2019a and b), with a key result being that MPAs had
no impact on norindigenous fish (Giakoumi et al. 2019a).

5.7 Réseau Alien Cor¢2015)

Christine PergenMartini, Université de Corse Pascale Papérgent c@unixcorse.fr

{AYyOS HnwmpIcCdilgs RERE OFSER2NL Q Ay [/ 2NBEAOI KIFa SEL
broader list of nomative species. In the first haif 2019, 32 nomative species were reported
around the island, mainly via SCU@i%ing club observations (Viel et al., 2019).

Additional Information

1. Research oi€limate Change Impacts (ToR b)
Chefaoui et al. (2019) used an ENM to predict the futureearighe invasive seaweethrgassum
muticumunder diferent scenarios of climatic chanddnder the most severe scenario (RCP 8.6),
the ENM predicted northward expansion with putative substantial ecological consequences for
subarctic coastal ecosystems. Howeadter filtering to take into account thermal constraints on
the reproductive phenalgy, they showed a reduced northward expansion, as compared to-a non
filtered ENM. In particular, the total range area was expected to increase by 61.75% by 2100, but
only by 1.63% when the reproductive temperature window was considered. Although this stud
points to substantial changes under climate change, it also sitbe need to better integrate
phenology and physiological constraints in ENMs.

A review paper byrobetsov et al. (2019) provides an overview of knowledge about the effects
of climate chang, in particularthe effect of elevated temperature and ocean acidification on
microfouling communities and bioactive molecules. The authors jpaitthat the existing studies
suggest different categories of impact such as changes in the productionaatik®ocompounds

or composition of biofouling communities.

2. Research omiofouling ¢ Marinas & ports (ToR ¢)

As part of a collaborative project between French and Chilean researchers, settlement plates were
deployed upon two types of artificial habitads¥ t 2 F Ay 3 | yR y2yn¥t2F0Ay3 KI
of ten ports, associated either with local or international shipping traffic, along the Cé&itilelan

coastline. After coloni&ion periods of 3 and 13 months, fouling sessile assemblages were
examired. A total of 78 taxa were identified across all sites and sampling times, among which 25

gSNB y2ymAy RA 3 S ywikzahipgingdraditl@atedoriedHay disCeinableeffect
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on the assemblages, there were strong differences between the twidtabThese differences
SNBE RNAOGSY o0& y2ymAYyRAISy2dza aLISOASE gKAOK 02y

floating habitat than in theiy 2 y m¥ € 2 GAy 3 O2 dzy i S NIMbréldittantion [ SOf S ND
should be paid to the type of habitats, @mglless of the intensity of ship traffic.

In a complementary studysing an exclusion experiment to examine predator effect on the early
establishment (4 months) of new assemblagesettiement panels, Leclerc et al. (2019) showed
that the community stucture was significantly influenced by the exclusion treatments.
Altogether, predators reduced the abundance of most NIS and cryptogenic species, some of them
being only observed when the two categories of predators were excluded. Similar findings were
obtained when examining more mature assemblages (26 months). This study shows an effective
consumptive biotic resistance.

3. Molecular approaches to provide scienbased tools for strategic planning, policy
development, and operational processes (ToR €)

Seealso IDEALG and AquaNIS2.0 projects

Based ormicrosatellite markers, Le Cam et @020) did not detect any genetic variation over
>1200 individuals sampled from 46 locations over the Pa&tfantic introduction range of the
invasive seaweedSargassum muticum Thanks to higithroughput genotyping (ddRAD
sequencing), they then confirrdesevere founder events in both the Pacific and Atlantic
introduction ranges. These markers also revealed two unexpected additional distinct genetic
origins of introductions, and suggest that conversely to scenarios based on historical records,
southern raher than northern NE Pacific populations could have seeded most of the European
populations.Altogether, this study exemplifies the usefulness of new sequencing technologies to
uncover introduction routes, and also underline the need for extreme cauticimterpreting
neutral genetic diversity as a proxy for invasive potential.

6. Meetings
In 2019

1 FranceEnglish exchanges on IAS Biosecurity in Aquatic Environments (Concarneau,
France, 18 May 2019)
T a.Ffftrad 21F40SN YR Ly @GaAads 3 LWAFsAaSiaAy? yiak S R adh?
European Maritime Day (Lisbon, Portugak1i8 May 2019)
i Biological Invasions: hogan scientists respond t&cientific égnialism and social
unawarenessZNRS Confereaorganized ahead of thé MPBES Session, (Paris, France,
25-26" April 2019)
f  National MSFD¥5 S & O NA LJ( 2 NJwbrkslibpc YPauys AFiagcelBDgE@mber
2019)

Future meetinggscheduled prior to Covit® outbreak)

Workshop omparasites of theHaplosporidiumgenus(Nantes, France, 189 March 2020)
TheRéseau Alien Corseill hostathreeRIF @ . A2 SiG 't ASY£-12SYA Yl NJ c
April 2020)

=a =4
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9 TheNational Resource Center for Invasive Exotic Spegelsolding astakeholder NIS
prevention and surveillance training course (Sete, Franc&02&pril 2020)
1 IUCN World Conservation @Gngresswith a dedicated workshop ro Marine Non
indigenous Species (Marseille, France 121June 2020)
1 COP 15 of the UN Convention onl&gical Diversity (Kunming, China,-2% October
2020)
On the 14th of June 2020, a thematic stream sess®iapping the tide: Best practices and
solutions to tackle marine invasive alien species (JA®)prganized by the IUCN French
committee and the I@N secretariat, will focus on the management of key pathways of
introduction. Using concrete case studies from around the world and by sharing ideas and
lessons learned, this session will identify current challenges, areas for priority action and
collaboraion, present best practices, and tools to support decigivaking that effectively
manage the major pathways of introduction of IAS. This event will bring tog&@er
participants from thediverse community of stakeholders associated with the use ofreari
waters, including environmental protection, tourism and recreation, education, transport.
The expected outputs of the session are a list of ranked priority actions and partnership
opportunities for future projects that will adress the identified issuEse session will involve
IMO, ICES WG ITMO and WG BOSV, World Sailing as well as French organizations (Ministry of
ecology, UMS PatriNat, Ifremer, CNRS, etc.) and marine protected areas managers.

For more information on this session:
https://www.iuchcongress2020.org/programme/officiafogramme/sessio# 3188
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Audience: ICES, Member Countries & Observers Saentists
Overview:
Highlights of the National Report

New species records were observed in both, Baltic (2 NIS) and North Seas (6 NIS). Regular and
NIS targeted monitoring programmes occur along the German coast, how with more than 20
sampling sites. &ivitiestook place in form oéxtended rapid assessmex(e-RAS) at hot spots

like harbours, marinas and aquacultigites with a sampling frequency aff least onesvent

annually.

We note that ourcoastalneighboring countriedhe Netherlands, Denmark and Poland
documented NISwvhich were not yet known from German coasts and we assume that some of
thosemayalso spread to our waters.

Intentionalliving species introductions remain at similar levels as in the last years andénclu
predominantly surgeons, salmonid species, rainbow trouts, cafpsssostrea giga(seed
mussels and adults3callopsMytilus sp.,Homarus americanuagndother decapods,
cephalopods as well die red algaPalmaria palmatalmports are predominnatljrom Ireland,
United Kingdom and the Netherlands.addition a substantial amount of various living
ornamental fish are imported.

For activities where shipping stands in the focus, please consult the WGBOSV report.
Content:
1. Regulations:An update omew regulations and policies

No new German regulation, but see below for an update onBbeRegulation 1143/2014 on
Invasive Alien Species.

2. Intentional:
Synthesis of introductions

Intentionalliving species introductions remain at similar levels as in the last years and include
predominantly surgeons, salmonid species, rainbow trouts, cafsassostrea giga(seed
mussels and adultsgcallopsMytilus sp.,Homarus americanugndother decapods,

cephalopods as well abe red algaPalmaria palmatalmports are predominnatly frorireland,
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United Kingdom and the Netherlands.addition 170 tonnes of various living ornamental fish
are imported (FactFish 2020).

Statistics in Germany are not precise agh to deliver more meaningful results in WGITMO
needs. The German trade statistics for 2019 list that fish and fisheries products (includes
invertebrates and algae) in the value of 271 million Euro of were exported and 746 million Euro
were imported. Themount of living organisms in trade is not specified (Statistisches
Bundesamt 2020). Other statistics document, e.g., the global trade of aquatic invertebrates
shipped alive and here Germany is ori pdace with ca. 450 tonnes imported in 2017. It is not
specified if this is marine or freshwater species and neither if they were imported for human
consumption or if this includes ornamental trade. In some other cases this database is
remarkable precise, e.g., Germany imported in 2017 ca. 350 tonnesltdps of the genera
Pecten Chlamyr Placopectetive, fresh or chilledSome datasets include the value, weight
and number of individuals shipped (Figure 1) (FactFish 2020).

It should further be noted that native species seedmussels (dyilus eduli$ were imported
from European sources and that this method results in a risk to unintentionally introduce
species. As an exampléndaria pinnatifidavas first recorded near Hum (Sylt Island) in close
proximity to aM. edulisaquafarm, which introduced seedmussels, including sources where
pinnatifidawas previously recorded (Buschbaum pers. comm.).

Fig. 1. UN dataset of historical imports of living scallops to GerffauttFish 2020).
3. Summary of sighting
Unintentional:
New sightings
New unintentionally introduced species were found (Table 1).
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North Sea

The F'record of the stalked jellyfisHaliclystus tenuiKishinouyen Atlantic watersvas made

at Helgolanddland, Germany, attached to seaweed already in 2Uh@.occurrence dfi. tenuis
on European coasts mdnave been overlooked or the collected specimens were confuséd
the similarlookingH. octoradiatusin a studymorphologicabnalysis paired witimolecular
genetic species identificatiomsulted in this taxonomic species identificatidh.tenuisvas

never reportedout of Japan and China and its geographical ramge suggested to be limited to
the Northwest Pacifi(Holst& Laakmann 2018

Mulinia lateralis(Bivalvia) was found first found in 2017 in t&erman part of th&Vadden Sea

as 1st Euroepan record. Now it occurs also in the Westerschelde estuary, in densities of up to
almost 6000 individuals per square meter, andhia Ems estuary, which is the border between
The Netherlands and Germany

Five individuals dflypereteonet. lighti were found in August 2013t Trischendamm
However, the taxonomy is not yet confirmed (Hoffmann pers. comm.) (so that this species is not
yet registered in AquaNIS).

Table 1 New unintentionally introduceahd cryptogenispecies along the German North and
Baltic Seas coastBlease note that the species reporting year is not always also the year of first

record.
Reporting North Sea Reference Baltic Sea Reference Total
year
Haliclystus tenuim Holst& Laakmann Fucus distichus | Schanz et al. 201§
sample of 2010 (1) (2018
Mulinia lateralisin Klunder et al. 2019
sampk of 2017
Hypereteonet. lighti Hoffmann pers. Nippoleucon IFAO pers. comm.
comm. hinumensis
2019 Pacificincola IFAQ pers. comm. 8
perforate
Corambe IFAQ pers. comm.
obscura
Plagiolemma Schanz et al. 2020
distortum sp. nov.
2020
2021
Total 6 2 8
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Two colonies of the bryozodPacificincola perforatevere found in offshore samples taken in
the German Bight in 2019. This species is also known from The Netherlands with findings in 2005
(IFAO pers. comm.).

The nudibrancifCorambe obscuraas found in dshore samples taken 2019 in the North Sea.
The species is known to occur in The Netherlands, France and the Black Sea (IFAO pers. comm.).

The Bacillariophycedelagiolemma distortunsp. novwas recorded in 2018 samples frahe
JadeWeserPort (Schanzt al.2020).Thisnew diatom specieg/asformally describedy Nezan

et al.(2018). Before its taxonomic identification it was named "pringle" (after the potato crisps)
due to its characteristic shape. Investigating planktbotps it was in retrospect found with the
earliest record documented by an image from the English Channel in 1992. Further material
confirmed records in the North Sea (The Netherlands and Germaitly many records neawr

in ports) since 2001 and afte020 in the eastern and western British Channel (Kraberg et al
2018). As a result, this species occurred in Europe long before it was described as new species.
As this newly described species has a characteristic shape it is assumed that this would not have
been overlooked in earlier samples. However, due to its uncertain introduction status it is
registered as cryptogenic.

Baltic Sea

In the Port of Kielat three sampling sites;ucus distichu@isted ag-. edentatis) was found
(Schanet al. 2018). This species is widely distributed in the northern hemisphere along Pacific
and Atlantic shores, including the North Seaviv.algaebase.ong but this seems to be the first
record in the Baltic Sea @aaNIS, last checked February 2020).

The cumaceanlippoleucon hinumensigas found in Stralsundnd Rostockn 2019 This is a

new record for Europe. Its native area is the Northwest Pacific and it was previously introduced
to the west coast of North Antéca where it was first reported from Coos Bay, Oregon in 1977.
Its nonnative range novstretchesfrom Puget Sound, Washington to Port Hueneme, California.
(IFAO perscomm.,Fofonoffet al. 2018).

Previous Sightings

An interesting case, which is not yiatluded in AquaNIS due to its unclear status (introduction
vs secondary spread) is the suwm moon fishMola molawith its German Baltic records. (Moritz
et al. 2017)Twentythree records oMola molahave been recorded since 1860 in German
waters of the Baltic Seaith nineteen of them since 197&igure 2 shows the findings along the
German Baltic coast.
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Fig.2 Mola molarecordsalongthe German Baltic Seaast (taken from Moritz et al. 2017)

The authors report that the specimen firdjs arenot correlated to salt water inflow from the
North SegFig. 3)

Fig.3 Major inflow events into the Baltic (mofied, after MOHRHOLZ et al. 2015) and records of
Mola molain German waters of the Baltic Sea; arrgimflow event without detaid intensity
data availablétaken from Moritz et al. 2017)

Please note also additional information on the taxonomic unclari§ioélobus vanhaaredi @ & £
S. stanfordiThe Germaisinelobuspecimens found in several North Sea ports ar8iakklobus
vanhaarenj i.e., notS. stanfordineitherSinelobus cf. vanhaarefiiackschewitz pers. comm.).
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