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Introduction 
Eradication of the non-native carpet 
sea squirt Didemnum vexillum from 
Holyhead Marina 
 
What’s the problem? 
 
What CCW/NRW have done in the 
marine environment… 
 
A few scene setting facts… 
 



Where do the ‘successful’ marine invasive non 
natives come from and what are their vectors: 
 

• Often come from temperate seas on the far side of the world – e.g. 
Japan – water temperatures are comparable in UK 
• Arrived via trade or recreational vessel routes – ballast water or on 
hulls and in ships’ machinery  
• Arrived with mariculture species/equipment and spread promoted by 
poor biosecurity (or even malicious intent through raising its value by 
creating a market – e.g. freshwater crayfish). 
• Already adapted to local physical environment 
• Welsh examples… 

Eriocheir sinensis  
Chinese mitten crab 

Crepidula fornicata 
Slipper limpet 

Botrylloides violaceus  
colonial sea squirt 

Caprella mutica 
Japanese skeleton 
shrimp 



Didemnum vexillum – colony about 3 months old 

10 cm 



Nuisance factor to shipping / man 
made structures by increasing 
antifouling and fuel costs (also ballast 
water management)… but no worse to 
treat than any other fouling organism 
 
Climate change is going to result in 
‘ousting’ native species – need 
something to replace them to maintain 
biodiversity. 
 
Can’t do anything about them – marine 
environment too ‘open’ and control not 
possible – too late for some (e.g. 
Sargassum & Caprella) 
 
Too expensive in current financial 
climate and don’t want to limit industry 
or development by enforcing 
biosecurity measures. 
 
BUT THERE ARE… 
 

…SO WHAT? 
 
 



•It is widely accepted that one of the greatest 
threats to biodiversity across the globe is that 
posed by invasive non-native species. 
www.nonnativespecies.org 

•Damage caused by invasive species worldwide 
amounts to almost five percent of the world 
economy www.nonnativespecies.org 

•5000-7000 species in motion around the world 
at any one time Carlton 2011 

•Under-reporting of ‘invasions’ – 1500-1800 
invasions overlooked and/or mistaken as native 
species Carlton 2011 

•Assumption that only 10% have an impact – 
underestimate! More like 90% but largely 
unknown through lack of research / monitoring 
Carlton 2011 

…. And more locally… 

•Even well maintained leisure boats that get 
regularly antifouled still have ~4 non-native 
species per hull Bishop 2011 

•Marina and ports hot spots - 5 ‘newly arrived’ 
species records in 4 years to add to the dozen 
already known for Holyhead marina – >one new 
species per year!?? CCW D vex report 

Schizoporella japonica  
first UK record 

Major problems…: 



Problems with dealing with non-natives (anything!) in the marine environment 
 
 Comparisons between land and marine 

based control measures difficult to 
make.  E.g. Rhododendron control 
using non-specialist volunteers with 
basic equipment can be very cost 
effective. 

Non-specialists have 
problems identifying 
target species – false 
positives and under-
recording 

Marine work can 
be expensive in 
terms of support 
and… 

…’technical’ skills & 
equipment. Underwater 
time can be very limited 
and costly per hour spent 
‘doing the job’ 

… and biosecurity measures must be in place to protect the time and money invested 



But there are occasions when 
circumstances make it possible to attempt 
eradication and control in the marine 
environment. Two local examples: 

Crepidula fornicata (slipper limpet) in the Menai 
Strait – accidental introduction by mussel growers – 
moving contaminated material from within UK. 
Small numbers over a localised area. Infrastructure 
already in place to act immediately. Smothered with 
sediment 2007. Nothing seen since. 
 
Didemnum vexillum (carpet sea squirt) in Holyhead 
Marina. Confined to marina structures and nowhere 
else in N Wales (not even on nearby shipping 
terminals etc). Marina of manageable size to treat in 
one go… So eradication started in 2009… 



2009-2010 winter. Waves of treatment 
using isolation / stagnation methods (set 
and forget wrapping on chains) and 
purpose-built bags on pontoon 
structures. Calcium hypochlorite added 
to bags to accelerate process. 
 
 
Result – D vex apparently killed but 
rapidly recolonised on freshly treated 
surfaces. Net result is overall slight 
reduction in abundance but rapidly re-
spread. 
 
 
2010-2011-2012 winters. Treated all 
structures in one wave. Hypochlorite 
used on all treatments including on 
chains (toxic socks!) and all bags 
double-dosed (a week between doses).  
  

Eradication process in Holyhead marina 



•All floating structures (>7000m2) plus chains 
and vessel hulls simultaneously ‘isolated’ by 
enclosing in bags and plastic wrap. 
 
•Inspected and re-treat any areas plus “fire-
break”. 
 
•Three winters of hard work… completed end 
of March 2013. Can’t find any D vex… yet! 

Eradication process in Holyhead marina ctd 



Next survey due late July 2013 



Purpose built bags being fitted to walkway pontoons – labour intensive work! 



1. Understanding the ‘enemy’: baseline knowledge,  
surveillance and monitoring. Early warning system. 
 

2. Clear lines of authority & rapid decision making powers 
 

3. Commitment of sufficient funds to meet goals  
 

4. Proven treatment methods  
 

5. Quality assurance  
 

6. Buy-in from stakeholders, incentives for ‘polluters’  
 

7. Biosecurity and quarantine  

What makes a successful eradication / control 
programme? 7 points (adapted from Coutts & Forrest 2007): 



6. Buy-in from stakeholders, incentives for ‘polluters’ ☻ 

It’s what’s down-under that counts! 

Thanks for hard cash from Mussel Growers in Menai Strait and staff 
time from Holyhead marina! 



CCW Press release >>> Local radio, 
YouTube.com, news and prime time TV  

Feedback very positive! 

The power of raising public awareness… 



Global issue. 
Tendency to try and 
deal with it at a local 
level but won’t work 
without coordination 
at least at a national 
level. 

7. Biosecurity & quarantine ☻ 



Quarantine and biosecurity:  
Severing the links between vector and source in marinas 



Use sustainable natural resources to do the work 



 
   

 

1 

1. Vessel enters the quarantine dock and a flap-door closed 
behind it.  Sea water is pumped out of the dock via a fine mesh 
filter to prevent larval transfer.  

2 

2. As the sea water is pumped out, the bag deforms to the 
shape of the hull. 

3 3. The chemical treatment is pumped out of the bladders into 
contact with the vessel’s hull. Duration of treatment depends on 
concentration of chemical, degree of fouling etc. 

4 
4. Once treatment is completed the chemical is pumped back 
into the bladders for the next treatment cycle. The dock is then 
opened and the vessel departs. 

 
   

 

7. Quarantine and biosecurity  
‘Wet dock quarantine berth’ 



Eradication? – maybe a short term success – but 
possible to be “gardening” for ever more. 

Pick your fights carefully! 

Biosecurity? – a start - lots of facets but early 
beginnings. Currently our weak link. 

Improving biosecurity through marina design and 
using sustainable resources – start now! 

Awareness? – certainly higher than it was. 
Stakeholders and volunteer groups working 
together. 

Summary 



Credits 
Ashley Cordingley & Rowland Sharp (CCW 

project staff) 
Steve Barnard, Jess Lincoln and the Dive North 

Wales team  
The Marine EcoSol dive team 

Biosecurity UK 
Hayden Jones 

Anglesey Divers 
All CCW staff from HQ and  

North Region who volunteered their time 
Holyhead Marina staff 

John Bishop, MBA, Plymouth 
Holyhead Port Control 

GB Non-Native Secretariat 
WG – for funding the project  
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