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Most Wanted Listéé.

Ciona intestinalis (Vase Tunicate)

Styela clava (Clubbed 

Tunicate)

Botrylloides violaceus (Violet Tunicate)

Botrullus schlosseri (Golden Star Tunicate)

Didemnum vexillum (Pancake Batter Tunicate)



Program Activities: 2010

Å NS Program part of Atlantic Zone AIS Monitoring Program (DFO 

Maritimes (SABS and BIO), Gulf, Newfoundland, Quebec)

ü General monitoring (tunicates, other AIS) at established sites (39)

ü Assess trends in tunicate presence and distribution

ü Continue to promote stewardship and public awareness (Meetings, 

Media, Ed. Materials)

ü Conduct Rapid Assessments in 1-2 target locations (new invasions, 

biological impact)



General surveillance and monitoring
Å Geo-referenced stations

ï 63 stations (2009) 

ï 39 stations (2010)

Å Stations selection based risk of tunicate invasion and 

establishment:

ï shellfish aquaculture sites (or nearby)

ï shellfish and fish processing nearby

ï commercial ports +/- international traffic

ï marinas (some with US traffic)

ï fishing harbours

Å Monitoring partnerships maintained



Surveillance and Monitoring Protocol 

Structures 
inspected

Wharfs (pilings, 
rungs, bumpers)

Floating Docks 
(bumpers)

Channel Buoys and 
Moorings

Mooring Buoys and 
Ropes

Collector Buoys and 
Ropes

Aquaculture Lease 
Marker Buoys

At each Station:

üHang  2 settlement/collector plates at ~1 m depth:

- First set (May-August)

- Second set (August ïOctober)

- Full season (May ïOctober)

üCollect environmental data (temperature, salinity, oxygen)

üExamine surrounding structures for fouling (tunicates, other AIS)

üAt end of settlement/collection period

- Examine plates for presence/absence of tunicates

- Estimate degree of fouling (5 categories)
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Tunicate absence/presence

Å Styela clava and Didemnum vexillum not observed in Nova Scotia

Å Golden Star tunicate most widely distributed tunicate in 2010; heaviest in 
Cape Breton

Å Violet tunicate least widely distributed, but spreading

Å Tunicates foul collectors, weights, ropes, various structures at Stations

Species Presence   

2009

Presence 

2010

Temperature

(oC)

Salinity

(ppt)

Oxygen 

(%)

Vase 

tunicate

33 of 64

reports

20 of 39

reports

6.5 ï18.3 26.1 ï32.6 90.1 - 129.5

Violet 

tunicate

29 of 64

reports

15 of 39

reports

7.6 ï22.5 28.3 ï32.6 90.1 ï129.5

Golden Star 

Tunicate

53 of 64

reports

26 of 39

reports

8.9 ï23.4 17.2 ï32.6 66.8 ï129.5



What have we learned from monitoring?é..

Å Tunicate distributions are ñpatchyò: location, season

Å Seem to be spreading:  

ï Vase tunicate now established on Fundy, west and south shores, Whitehead-
Canso, Sydney-North Sydney

ï Violet spreading and much more abundant (50% of stations), 

ï Golden Star widespread, but still low level infestation in many locations, but 
heavy in Bras DôOr Lakes (2010)

Å Wide tolerance of environmental factors, GS at low salinity

Å Once established, do not tend to disappear completely

Å Early detection (new populations) and containment/reducing spread  important

ï 3 new tunicate species on the ñwatch listò (Light-bulb tunicate, Compound and European sea 
squirt)

Å Other species:  Green crab, lacy crust bryozoan, Japanese skeleton shrimp present 
in many areas



AIS Rapid Assessments

Rapid Assessment:

A targeted assessment for a species of concern 

to provide advice or information:

Å Request for Science Advice (I&T)

Å Isle Madame 2010

Å ???? New Invader

Å Dingwall Harbour & Aspy Bay 2010

Å Caribou (with DFO Gulf Region)

Å Detection Methods Comparison Study

Å Yarmouth Bar 2010

Å Activities ranging from:

Å Snorkelling, underwater camera, physical 

search

Å Sampling (ID or genetic)

Å Physical parameters, chlorophyll and nutrients

Å All AIS present

Å Phytoplankton, Zooplankton, Benthic sampling



AIS Rapid Assessments

Rapid Assessment Results, 2010:

Å Isle Madame

Å Unable to deploy collectors on lease

Å Plan to do so in 2011

Å Dingwall Harbour

Å Very low Vase tunicate infestation and no 

indication of spread

Å North Harbour, Aspy Bay

Å No evidence of tunicates

Å Caribou

Å No evidence of tunicate arrival from PEI or 

elsewhere

Å Detection Methods Comparison Study

Å Yarmouth Bar 2010

Å Visual examination (camera or snorkelling) gives 

best evidence of low or early infestation

Å Water samples still not analyzed

Å No Didemnum vexillum



AIS Rapid Assessments

Biodiversity Assessment:

ñEcosystemò approach to provide baseline data 

(species composition, relative abundance, 

environmental conditions,é). 

Å Ben Eoin 2010:  Biological Assessment 

and training exercise with Unamaôki in 

an area destined for development or a 

new marina

ÅNo AIS present

ÅWill they arrive as a consequence of 

new development?



Vase tunicate Field Research 2003-2010

Å Weekly (2003-2006) and bi-weekly (2007-2010) 
monitoring of larval settlement/recruitment on 3 
mussel leases (3 collectors of 3 plates/lease), found 
that recruitment is variable
ï Site to site
ï Year to year
ï Number of peaks (1 or more)
ï Highest at 4.5 m

Å Bi-weekly (2007-2010) monitoring of environmental 
factors and larval settlement/recruitment
determined that:
ï Temperature closely linked to timing of settlement 

and level of infestation
ï Salinity, oxygen, chlorophyll and nutrient 

fluctuations show no clear effect.
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Vase tunicate Field Research 2003-2010

Å Biweekly samplings linked with research project 2008-
2009: monitoring of maturity and fecundity in PEI and 
NS (D. Bourque et al., in prep)

ï High reproductive potential (up to 2300 
eggs/individual/day), ~80% matured oocytes over 
extended period (May to October)

ï Individuals mature at ~2 months of age 
(temperature dependant)

Ciona intestinalis



Vase tunicate Laboratory Research

Å Wide ranges of field tolerances for 
vase tunicates (i.e. -1oC to 30oC and 
12 to 40 ă), so conducted lab trials 
to examine growth and survival at;

ï8, 16 and 24oC 

ï20, 25 and 35 ă 

ï9 different conditions

Å 100% mortality after 3 weeks 20 ă -
24oC

Å 100% mortality after 12 weeks either 
20 ă or 24oC

Å Survival rate Ċwith ĈTemp and ĊSal

Å Growth rate Ċwith ĊSal



Next steps é..

ÅContinue monitoring in ñat riskò areas:

ÅDigby ïLunenburg (Didemnum vexillum)

ÅCape Breton, North and Eastern shores (Ciona intestinalis)

ÅContinued engagement of general public, industry, DFO Area Offices to 

report AIS infestations

ÅIdentify potential environments for new infestations, based on 

environmental conditions

ÅIncrease understanding of how invasives affect native communities 

üRapid Assessments

ÅEarly warning of new infestations (species and locations)

üRapid Assessments

üReporting Line  

üBuoy Surveys
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To report a sighting: 

1-888-435-4040

info@dfo-mpo.gc.ca
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