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What are Invasive Non-Native Species (INNS)?
Invasive Non-Native Species are those that have been transported
outside their natural range and that damage our environment, the
economy, our health and the way we live.
What is Biosecurity?
Biosecurity means taking steps to make sure that good practices are in
place to reduce and minimise the risk of spreading invasive non-native
species. A good biosecurity routine is always essential, even if invasive
non-native species are not always apparent.1
What is a Vector or Pathway?
These are the means by which a species is moved from place to place
due to human activity.
Abbreviations and Acronyms
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Area Advisory Group (for River Basin Management Planning)
Association of Scottish Shellfish Growers
British Sub-Aqua Club
Community of Arran Seabed Trust
Convention of Scottish Local Authorities
Delivering Alien Invasive Species Inventories for Europe
Department for Environment, Food and Rural Affairs
Firth of Clyde Forum
GB Non-Native Species Secretariat
Inshore Fisheries Group
International Maritime Organisation
Invasive Non-Native Species
International Union for Conservation of Nature
Marine Life Information Network
Marine Conservation Society
Marine Scotland Science
Rivers and Fisheries Trusts of Scotland
River Basin Management Plan
Royal Yachting Association
Special Area of Conservation
Scottish Canoe Association
Scottish Environmental Protection Agency
Scottish Natural Heritage
Special Protection Area
Scottish Sub-Aqua Club
Scottish Sea Angling Conservation Network
Scottish Sustainable Marine Environment Initiative
Scottish Salmon Producers’ Organisation
Site of Special Scientific Interest
The Green Blue
University Marine Biological Station Millport

GB NNSS https://secure.fera.defra.gov.uk/nonnativespecies/index.cfm?pageid=174
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EXECUTIVE SUMMARY
The purpose of this Biosecurity Plan is to establish a guiding framework to reduce the risk of the
introduction of new invasive non-native species (INNS) to the Firth of Clyde and to effectively manage
existing INNS. It follows the 3-stage approach as recommended within the GB Invasive Non-Native
2
Species Framework Strategy :
•
•
•

Prevention – most effective and least environmentally damaging
Rapid Response – early detection and surveillance, potential eradication
Control & Containment – where the INNS is widespread and eradication is not feasible,
control of the population and mitigation against negative impacts

The Scottish Sustainable Marine Environment Initiative (SSMEI) Firth of Clyde Marine Spatial Plan
was finalised in 2010 and Policy ENV 5 identified that “a guiding framework for invasive non-native
3
species mitigation within the Firth of Clyde should be developed” . This Biosecurity Plan is in support
of that policy and provides guidance and a platform for local action by individuals and organisations to
address the issue of INNS in the Firth of Clyde. It is only through the collaborative effort of various
stakeholders, including identifying and successfully obtaining funding for actions, that the issue of
INNS can be effectively managed.
The Plan focuses on marine species only and covers the same geographical area as the Firth of
Clyde Forum and SSMEI Marine Spatial Plan, namely the marine and tidal extents of the Firth of
Clyde including the River Clyde Estuary, the Inner Firth and associated sea lochs and the Outer Firth.
This biosecurity plan has the following three objectives and four outputs:
Objective 1: Reduce the risk of introduction and spread of INNS within the Firth of Clyde and spread
to other areas.
Output 1:

Key stakeholders aware of the impacts and measures required to prevent
their introduction and spread.

Objective 2: Establish optimum surveillance, detection, monitoring and rapid response systems for the
identified INNS which pose significant threats to biodiversity and economic interests.
Output 2.1:
Output 2.2:

Early warning systems for surveillance, detection and monitoring of new and
existing INNS in the Firth established.
Rapid response mechanism established for INNS which pose significant
threats to local biodiversity and economic interests.

Objective 3: Develop effective control programmes for existing INNS which are operational and
sustainable, including preventing further spread of INNS from the Clyde to other parts of Scotland.
Output 3:

Identify appropriate and effective control or eradication programmes in line
with national policy and work with stakeholders to implement them.

The successful adoption of recommendations in this Plan is expected to help bring about the following
socio-economic and environmental benefits:
•
•
•
•

2

The maintenance and enhancement of biodiversity – invasion by non-native species is one of
4
the top five drivers of global biodiversity loss and is increasing with globalisation and tourism.
The protection of important aquaculture interests in the Firth of Clyde.
The maintenance of the aesthetic character of areas of the Firth of Clyde.
Ensuring INNS management in the Firth of Clyde area follows national guidelines and is cost
effective.

Invasive Non-Native Species Framework Strategy https://secure.fera.defra.gov.uk/nonnativespecies/index.cfm?sectionid=55
Donnelly JE, Thompson K, Ross D (2010) Scottish Sustainable Marine Environment Initiative : Firth of Clyde Marine Spatial
Plan
4
Convention on Biological Diversity 1993 http://www.cbd.int/convention/text
3

•
•

The reduction or slowing of the introduction of INNS to other parts of Scotland via the Clyde
as a potential ‘gateway’ for marine INNS into Scotland.
Enabling stakeholders to take ownership of the problem and its solutions.

Action Plan
ACTION

LEAD

PARTNERS

2012

TIMEFRAME
2013 2014 2015

2016

Output 1: Key stakeholders aware of the impacts and measures required to prevent their introduction and spread
Produce posters, fact sheets for
stakeholders – port authorities,
FoCF
GB NNSS, SNH
----marinas, fisheries, recreational
clubs, aquaculture
Port Authorities,
Arrange meetings with stakeholders
IFG, SSPO, TGB,
to raise awareness and distribute
FoCF
SCA, COAST,
--------------------material
SSAC, BSAC,
MCS, SSACN
Develop INNS section on FoCF
FoCF
----website and promote this link
Include articles in editions of Clyde
Breakers magazine
Use awareness material (and
invasive species game developed
by FoCF for children) at public
beach events
Continuation of The Green Blue
communication programme to boat
owners
Develop guidance for LAs for
developments that may pose a risk
in terms of INNS, eg marinas

FoCF

-----

-----

-----

-----

-----

FoCF

-----

-----

-----

-----

-----

TGB

-----

-----

-----

-----

-----

-----

-----

FoCF

Local Authorities,
others as
appropriate

Output 2.1 Early warning systems for surveillance, detection and monitoring of new and existing INNS in the Firth
established
Continued monitoring of panels
around Cumbraes

UMBSM

Continue surveillance of Carpet Sea
Squirt and other INNS in annual
survey work

SNH, SEPA

Produce waterproof id sheets
Train FoCF staff in INNS
identification
Train FoCF staff as trainers

-----

-----

-----

-----

-----

SAMS

-----

-----

-----

-----

-----

FoCF

SNH
GB NNSS

-----

FoCF

SAMS

-----

SAMS

-----

-----

-----

FoCF

Identify monitors from industry
sectors and recreational activities

FoCF

Training programme for monitors

FoCF

Relevant
stakeholders eg
TGB
Relevant
stakeholders eg
TGB

---------

Output 2.2 Rapid response mechanism established for new INNS which pose significant threats to local biodiversity
and economic interests
Establish effective single point of
contact reporting and response
system

GB NNSS

SNH/Marine
Scotland

-----

Output 3 Control and eradication programmes established for new INNS which pose significant threats to local
biodiversity and / or economic interests
Cost Benefit Analysis of options to
eradicate/manage Carpet Sea
Squirt

Scottish
Government

SNH

-----

Implement plan for Carpet Sea
Squirt as applicable

SNH

FoCF
Relevant
marinas/ports

-----

-----

Look at future funding options for
INNS -European funding project PATHWAYS

Countryside
Council for
Wales

Marine Scotland
SNH+devolved
partners,RYA/BMF

-----

-----
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1. PURPOSE AND SCOPE
The purpose of this Biosecurity Plan is to establish a guiding framework to reduce the risk of the
introduction of new INNS to the Firth of Clyde and to effectively manage existing INNS. This will be
achieved through the collaborative effort of all organisations and interested parties within the Firth of
Clyde. This Plan describes the marine biosecurity issues identified within the Firth of Clyde and
presents actions that have been agreed with stakeholders (see section 4.4) for the prevention, early
detection, control and mitigation of the introduction and spread of INNS.
It follows the 3-stage approach as recommended within the GB Invasive Non-Native Species
5
Framework Strategy . The Scottish Government’s approach to invasive non-native species is also
guided by the internationally recognised 3-stage hierarchical approach as advocated by the Wildlife
and Countryside Act 1981, as amended, and the 2012 Code of Practice in Non-Native and Invasive
Non-Native Species:
•
•
•

Prevention – most effective and least environmentally damaging
Rapid Response – early detection and surveillance, potential eradication
Control & Containment – where the INNS is widespread and eradication is not feasible,
control of the population and mitigation against negative impacts

Of these, the first 2 stages are the most cost effective. The ultimate key to the effectiveness of this
Plan is the building of local awareness, capacity and partnerships to ensure the success and long
term sustainability of the presented actions
The successful adoption of recommendations in this Plan is expected to bring about the following
socio-economic and environmental benefits:
•
•
•
•
•
•

The maintenance and enhancement of biodiversity – invasion by non-native species is one of
6
the top five drivers of global biodiversity loss and is increasing with globalisation and tourism .
The protection of important aquaculture interests in the Firth of Clyde.
The maintenance of the aesthetic character of areas of the Firth of Clyde.
Ensuring INNS management in the Firth of Clyde area follows national guidelines and is cost
effective.
The reduction or slowing of the introduction of INNS to other parts of Scotland via the Clyde
as a potential ‘gateway’ for marine INNS into Scotland.
Enabling stakeholders to take ownership of the problem and its solutions.

This Plan covers the same geographical area as the Firth of Clyde Forum and SSMEI Marine Spatial
Plan, namely the marine and tidal extents of the Firth of Clyde including the River Clyde Estuary, the
Inner Firth and associated sea lochs and the Outer Firth. The Plan’s outer boundary, where the Outer
Firth meets the Irish Sea, extends from the tip of the Mull of Kintyre across to Finnarts Point, north of
Loch Ryan (Figure 1).

5
6

Invasive Non-Native Species Framework Strategy https://secure.fera.defra.gov.uk/nonnativespecies/index.cfm?sectionid=55
Convention on Biological Diversity 1993 http://www.cbd.int/convention/text
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Figure 1: Geographical extent of the Firth of Clyde Biosecurity Plan

The Plan covers marine species only, including those that spend a part of their lifecycle in fresh
waters. Biosecurity Plans already prepared through RAFTS - notably the Argyll Fisheries Trust, the
Ayrshire Rivers Trust and the Clyde River Foundation Plans - cover both fresh water and brackish
water areas at the mouths of rivers. It is a deliberate policy to overlap the marine and fresh water
plans to ensure all species are covered.

4

2. BACKGROUND
The Firth of Clyde Forum is a voluntary partnership set up to promote an integrated approach to
managing the environmental, economic and community resources of the Firth of Clyde. The
partnership involves private businesses, public agencies, local authorities, fisheries, government and
NGOs.
Formed in 2005, Rivers and Fisheries Trusts of Scotland (RAFTS) is a leading independent
freshwater conservation charity representing Scotland's national network of rivers and fisheries Trusts
and Foundations.
Although prepared by the Firth of Clyde Forum, this Plan is based on the RAFTS Biosecurity Plan
template and links in with Biosecurity Plans prepared by the Argyll Fisheries Trust, the Ayrshire Rivers
Trust and the Clyde River Foundation. These form a set of 25 plans being produced throughout
Scotland as part of a national programme of action implemented through RAFTS with backing and
support from the Scottish Government, SNH, SEPA and the Esmée Fairbairn Foundation.
The Scottish Sustainable Marine Environment Initiative (SSMEI) Firth of Clyde Marine Spatial Plan
was finalised in 2010 and identified that “a guiding framework for invasive non-native species
7
mitigation within the Firth of Clyde should be developed” . This Biosecurity Plan provides a platform
for local action to address the issue of invasive non-native species. The Plan has a lifespan of 5 years
and as part of an adaptive management cycle its outcomes and impacts will be monitored, reviewed
and incorporated into the next generation Plan. This Plan is not a legal instrument in itself; however, it
draws on existing legal and regulatory instruments to support the implementation of its actions and to
help achieve its objectives. As such, the successful implementation of this Plan will rely on the
formation of strong local partnerships founded on solid legal and policy principles by a range of
interested parties.
The aims, outputs and actions of this Biosecurity Plan were produced primarily by a group of
stakeholders consisting of certain members of the Firth of Clyde Forum Core Group plus other
interested parties (see chapter 4). Its development was supported by an Invasive Species Meeting
where a wider group of organisations and individuals could input to the process of identifying issues
and solutions to the problem of INNS within their sector or area of interest. The Plan therefore
represents the agreed approach of The Firth of Clyde Forum, local stakeholders and appropriate
regulatory agencies.

7

Donnelly JE, Thompson K, Ross D (2010) Scottish Sustainable Marine Environment Initiative : Firth of Clyde Marine Spatial
Plan
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3. THE CONTEXT
3.1 Biosecurity: The Nature of the Problem
Non-native species (NNS) have been introduced deliberately, for cultural and economic benefit, and
accidentally to Scotland over many hundreds of years. With the increase in global shipping,
aquaculture and recreational tourism, however, there is now a greater threat of introducing non-native
species to the marine environment. This can be exacerbated by climate change depending on the
tolerance and adaptability of individual species. Not all INNS are invasive from the start of their
establishment as some take time to establish and develop rapid growth required for invasive
behaviour. Climate change is expected to have a significant impact on biodiversity and NNS in years
to come. Climate change could make conditions more favourable for NNS and where NNS are
already present they may become invasive.
Non-native species become ‘invasive’ (INNS) when they thrive aggressively and threaten native
species, ecosystems, natural features (such as riverbanks), or interfere with manmade structures and
business interests such as aquaculture or fisheries. INNS are one of the greatest threats to
biodiversity, being capable of rapidly colonising a wide range of habitats and excluding the native flora
8
and fauna . This can be through competition for resources such as space, light and food or in some
cases, local species can become prey to INNS.
The Firth of Clyde is an important national and international commercial shipping route and also
attracts many leisure boaters from the UK and overseas alike. Other recreational activities such as
sea angling, scuba diving, sea kayaking, jet skiing, wind and kite surfing are growing in popularity.
These factors combine to mean that there is an increasing probability that certain INNS are likely to
arrive in the Firth of Clyde before other parts of Scotland. Furthermore, the geographical location of
the Clyde increases the risk of INNS spreading up the west coast of Scotland and the Forth and Clyde
and Crinan canals could be important pathways for the spread of INNS to other parts of Scotland,
particularly for those species which survive in both fresh and saltwater. Therefore it is very likely that
the Firth of Clyde is a highly important strategic location for the introduction and spread of marine and
anadromous INNS.
Some parts of the Firth of Clyde, such as Loch Fyne, have major aquaculture installations. Whilst
aquaculture companies have stringent measures to prevent the introduction of disease and must
9
abide by the Aquaculture & Fisheries (Scotland) Act 2007 , the impact of an INNS introduced
accidentally by the industry itself or from another source could be devastating.
There is little empirical evidence relating to the cost of impacts of marine INNS, and no Clyde-specific
costing studies have been done to date. DEFRA have estimated that INNS cost the UK economy at
least £2 billion per year. Without some form of co-ordinated and systematic approach to the
prevention of introduction and control of the spread of INNS, it is likely that the ecological, social and
economic impacts and the costs for mitigation, control and eradication of these species will continue
to increase. In contrast to terrestrial INNS, marine INNS are still greatly understudied, and so far, only
10
a fraction of the invaders and their impacts have been recorded . In addition, knowledge of
successful control methods in the marine environment is in the early stages of development.
The Firth of Clyde is now known to have 10 INNS and the arrival of other species already present in
England, Wales and/or Ireland is imminent (see section 4.3 for details). Whilst this number may be
considered small relative to those recorded in other parts of the world, it is in the interests of all users
of the Firth of Clyde to keep it that way.
INNS can be released and spread through many different pathways in the marine environment.
Experience from around the world would suggest that these include the following, in no particular
11
order :

8

http://www.cbd.int/gbo2/
Aquaculture and Fisheries (Scotland) Act 2007 http://www.legislation.gov.uk/asp/2007/12/contents
10
Ruiz GM, Hines AH, Carlton JT, Grosholz ED (1997) Global invasions of marine and estuarine habitats by non indigenous
species: mechanisms, extent, and consequences. Integrative and Comparative Biology 37, 621-632
11
Bax N, Williamson A, Aguero M, Gonzalez E, Geeves W (2003) Marine invasive alien species: a threat to global biodiversity.
Marine Policy 27, 313-323
9
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•
•
•
•
•
•
•
•
•
•
•

hull fouling of both commercial and private vessels
fouling of other recreational equipment, eg diving gear, fishing lines, sea kayaks, mooring
ropes, dinghies, canoes, clothing
ballast water exchange
distribution through water transfer of planktonic stages
escape or release of plants and animals from aquaria
live bait or its live packaging released or escaped
importation or movement of new species (historically), shellfish or stock for aquaculture
movement of organisms through canal systems
organisms attached to structures and equipment subsequently relocated e.g. pontoons,
aquaculture cages, dredges and other artificial structures
organisms moving on marine debris/litter/dredge spoil
relocated fishing gear

The extent to which INNS expand once introduced can be down to a number of factors. Increased
numbers of marine INNS are often seen in areas impacted by human activities and therefore
successful INNS may demonstrate characteristics that allow them to perform better in altered habitats
12
than native species, for example on pontoons and pilings . Climate change can increase the
likelihood of a successful invasion by a species particularly suited to certain conditions and can alter
distributions and impacts. Lower salinity and cooler water temperatures can hamper the invasion of
some species, whilst warmer water sources such as power station outflows can act as refugia. When
washing boat hulls, it is important to select a marina, club or boatyard which has a ‘scrub-off’ facility
which collects residues and wash-down runoff.
Given the high costs for the mitigation, control and eradication of INNS once they are established, this
Plan emphasises the need for prevention of arrival and, failing that, rapid response to the introduction
of INNS before they become established. The Plan therefore identifies pathways and develops
actions to limit the likelihood of INNS entering the Firth of Clyde in the first place.
Management of INNS at a local scale in inshore waters is a new approach and there is much to learn
regarding successful prevention and control of organisms in open systems. Indeed, even identification
of marine INNS can be difficult, often requiring microscopic examination of a sample to distinguish it
from native species. It is therefore important to develop a rigorous reporting, identification and
recording system as part of any Biosecurity Plan. In terms of control of existing INNS, mechanical
methods are favoured as chemical methods would usually also involve the destruction of native flora
and fauna and biological methods, such as the introduction of a predator, can alter the ecosystem in
other unforeseen ways.

3.2 Policy and Legislation
At an international level, the Convention on Biological Diversity (1993) includes an Article that each
Contracting Party (country) shall, as far as possible and appropriate “prevent the introduction of,
13
control or eradicate those alien species which threaten ecosystems, habitats or species” . The United
14
Nations Convention on the Law of the Sea (UNCLOS) (1994) provides that "states shall take all
measures necessary to prevent, reduce and control pollution of the marine environment resulting
from…the intentional or accidental introduction of species, alien or new, to a particular part of the
marine environment, which may cause significant and harmful changes thereto". The 2004
International Convention for the Control and Management of Ships’ Ballast Water and Sediment aims
15
to address the issue of transport of INNS in ballast water, however, it is yet to be ratified . In the
meantime vessels operating in waters covered by the OSPAR and Helsinki Conventions are advised
16
to follow a voluntary code of conduct .
12
Tyrrell MC and Byers JE (2007) Do artificial substrates favor non indigenous fouling species over native species? Journal of
Experimental Marine Biology and Ecology 342, 54-60
13
Convention on Biological Diversity 1993 http://www.cbd.int/convention/text
14
UNCLOS 1994 http://www.un.org/Depts/los/convention_agreements/texts/unclos/closindxAgree.htm
15
http://www.imo.org/About/Conventions/ListOfConventions/Pages/International-Convention-for-the-Control-and-Managementof-Ships'-Ballast-Water-and-Sediments-(BWM).aspx
16
The General Guidance on the Voluntary Interim application of the D1 Ballast Water Exchange Standard in www.ospar.org
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Within Europe, the Bern Convention approved a European Strategy for Invasive Alien Species in
2003, which encourages co-ordinated measures throughout Europe. Obligations by member states
17
18
are set out in the EC Birds Directive (2009/147/EC) and EC Habitats Directive (92/43/EC) and the
19
Water Framework Directive (2000/60/EC) .
The two aims of the European Water Framework Directive (WFD) are that water bodies reach good
ecological status by 2015 (or by 2027 at the latest if longer timescales can be justified) and that no
deterioration in ecological status is permitted. This applies to the impact of INNS in the marine
environment, as well as inland, and this plan can help achieve these objectives. Under WFD,
depending on the species and extent, water bodies are not able to reach high ecological status; the
maximum level obtainable is good ecological status and in order to achieve this, the Directive requires
20
that INNS ‘have not damaged the native aquatic plant and animal communities’ . Again, depending
on the species and extent, some INNS can also reduce the ecological status further e.g. to moderate.
The following 10 water bodies fall within the Firth of Clyde biosecurity plan area and are classified as
good ecological status, not high ecological status, due to the presence of the INNS indicated.
Water
body
ID
200023
200024
200025
200026
200026
200027
200028
200036
200042
200046
200296

Water body name
East Arran
Seamill and Ardrossan
Kilbrannan Sound
Largs Channel (Fairlie Roads)
Largs Channel (Fairlie Roads)
Sound of Bute
Firth of Clyde Inner – Cumbraes
Firth of Clyde Inner - Dunoon and Wemyss
Bay
Loch Fyne - Outer Basin
Loch Fyne - Middle Basin
Mull of Kintyre - South East

Species of concern
Wireweed (Sargassum muticum)
Leathery Sea Squirt (Styela clava)
Wireweed (Sargassum muticum)
Wireweed (Sargassum muticum)
Carpet Sea Squirt (Didemnum vexillum)
Wireweed (Sargassum muticum)
Wireweed (Sargassum muticum)
Wireweed (Sargassum muticum)
Wireweed (Sargassum muticum)
Wireweed (Sargassum muticum)
Wireweed (Sargassum muticum)
21

The EC Marine Strategy Framework Directive (2008/56/EC) requires each Member State to work
towards ‘good environmental status’ of their marine waters by 2020. The first stage of this process in
22
Scotland, under the auspices of the Marine (Scotland) Act 2010 , is the development of Scotland’s
National Marine Plan. Within this Plan, one of the draft national objectives is that ‘non-indigenous
23
species introduced by human activities are at levels that do not adversely alter the ecosystems’ .
UK and Scottish legislation is comprehensive and covers Acts relating to specific industries as well as
environmental Acts. For a comprehensive review, visit the legislation section of the GB NNSS
24
website .
25

Finally, the new Wildlife and Natural Environment (Scotland) Act 2011 is the latest piece of
legislation to amend the Wildlife and Countryside Act (1981) relating to INNS. The 2011 changes
introduce a new regime of Species Control Agreements and Species Control Orders. These will
enable relevant bodies (Scottish Ministers, Scottish Natural Heritage, Marine Scotland, Scottish
Environment Protection Agency and the Forestry Commission Scotland) to set out measures that
17

http://ec.europa.eu/environment/nature/legislation/birdsdirective/index_en.htm
http://ec.europa.eu/environment/nature/legislation/habitatsdirective/index_en.htm
http://ec.europa.eu/environment/water/water-framework/index_en.html
20
Scotland River Basin Management Plan, Chapter 2 Environmental Objectives
http://www.sepa.org.uk/water/river_basin_planning.aspx
21
http://ec.europa.eu/environment/water/marine/ges.htm
22
http://www.legislation.gov.uk/asp/2010/5/pdfs/asp_20100005_en.pdf
23
Scotland’s National Marine Plan: Pre-Consultation Draft http://www.scotland.gov.uk/Publications/2011/03/21114728/9
24
www.nonnativespecies.org
25
http://www.legislation.gov.uk/asp/2011/6/introduction/enacted
18
19
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must be taken to control or eradicate an invasive non-native plant or animal, when control is
considered to be both viable and of sufficient priority. The Scottish Government will be introducing a
26
Code of Practice to accompany the 2011 Act to help people understand their legal responsibilities
with regard to non-native plants and animals.

3.3 Existing Planning Framework
This Biosecurity Plan links Government-led policy, legislation and strategic action with local actions
and reflects, implements and/or supports the provisions and requirements of the following existing
Plans (see also Table 3.1):
•
•
•
•
•
•
•
•

The SSMEI Firth of Clyde Marine Spatial Plan
The River Basin Management Plan for the Scotland River Basin District
Clyde Area Management Plan (River Basin Planning)
Argyll & Lochaber Area Management Plan (River Basin Planning)
Local Biodiversity Action Plans
Ayrshire Rivers Trust Biosecurity Plan
Argyll Fisheries Trust Biosecurity Plan
Clyde River Foundation Biosecurity Plan

This Plan supports the conservation objectives of Sites of Special Scientific Interest (SSSIs), Special
Protection Areas (SPAs) and Special Areas of Conservation (SACs) within the Firth of Clyde area.

26

Consultation on Draft Code of Practice on Non-Native and Invasive Non-Native Species
http://www.scotland.gov.uk/Publications/2011/03/17115253/5
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Table 3.1 How the Firth of Clyde Biosecurity Plan supports provisions or requirements of other
relevant plans
Provision or requirement of existing Plan
Firth of Clyde Marine Spatial Plan
• Policy ENV 5 provides that a guiding framework for
invasive non-native species mitigation within the Firth
of Clyde be developed

Action in Firth of Clyde Biosecurity Plan

This plan is the guiding framework for invasive non-native species
management within the Firth of Clyde.

The RBMP for Scotland and the Clyde and Argyll
and Lochaber Area Management Plans
• Identification of appropriate actions to manage
species that threaten high and good status sites,
together with identification of potential sources of reinfestation in the surrounding area;
• Establishment of detection / surveillance / control
strategies for problem species;
• Risk assessment of pathways for entry of problem
species into the Scotland river basin district;
• Research and development to define species causing
deterioration of good ecological status / potential and
to identify new methods of control: and
• Development of biosecurity plans to prevent
movement of species between catchments and
respond quickly to new infestations

This plan supports all INNS aims of RBMPs.
The Area Advisory Groups (AAGs) can help facilitate the
implementation of this Biosecurity Plan by:
raising awareness of biosecurity issues
acting as a conduit for national initiatives into local
stakeholders
ensuring control methods do not impact on water quality
monitoring and reporting progress

Local Biodiversity Action Plans
Acknowledge the threat from non-native species to
native biodiversity

This plan aims to reduce the risk of the artificial introduction of new
INNS to the Firth of Clyde and to effectively manage existing INNS.

Ayrshire Rivers Trust, Argyll Fisheries Trust and
Clyde River Foundation Biosecurity Plans
Lay out objectives, outputs and actions to prevent,
detect, control and eradicate INNS within the relevant
Trust area through appropriate management, data
collection, liaison and education

This plan adopts the same format as those plans and complements
activities undertaken under by those plans with activities in this plan
to prevent the arrival and spread of INNS specifically in the marine
environment.

Plans supporting designated conservation areas
(SSSIs, SPAs and SACs)
Avoid deterioration of the qualifying habitat, species or
habitat of the species

This plan supports the conservation of habitat and species
protected at designated sites through the prevention of arrival and
spread of INNS at those sites.

It is worth noting that this Plan will also support the INNS section of the Clyde Inshore Fisheries Group
Management Plan once it has been approved by the Scottish Government.
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4. BIOSECURITY ISSUES IN THE FIRTH OF CLYDE
4.1 Description of the Firth of Clyde
The Firth of Clyde was formed as a consequence of glacial action and is essentially a large fjord
separated from the Irish Sea by a broad underwater sill and from the Atlantic by the Kintyre peninsula.
The Firth is characterised by a combination of sheltered waters in the sea lochs which have proved
favourable to development by the aquaculture sector and deep waters which have enabled the
development of ports and the nuclear submarine base at Faslane. This variation in physical features
leads to a diverse range of seabed and intertidal habitats. Natural heritage features of note include
maerl beds, flameshell reefs, fireworks anemones and nationally important areas for wading birds in
the Clyde estuary and seabird colonies on Ailsa Craig. The Clyde area contains five estuaries, of
which the largest is that of the River Clyde.

4.2 Use of the Area
Shipping is a major activity within the Clyde; the deep water port at Hunterston is able to handle
modern ships of any size, the Finnart oil terminal in Loch Long is a vital link in Scotland’s fuel supply
chain, and Greenock Ocean Terminal handles both freight and cruise ships. Ferries link parts of the
Clyde to each other and also depart to Ireland. There are also various Timberlink routes across the
Firth.
Stocks of herring and whitefish within the Clyde have largely collapsed, so inshore fisheries are now
dependent on shellfish including Nephrops (commonly known as prawns) targeted by trawlers and
creelers, scallops targeted by dredgers and divers and lobster and crab targeted by creelers.
Nephrops is the most valuable fishery in the Clyde area, with around 120 dedicated vessels; 90% of
27
landings are made by resident Clyde trawlers . Fishing takes place on grounds throughout the Clyde,
but trawling and other forms of mobile fishing are prohibited in the Gare Loch. There is a statutory
fishing restriction in part of Lamlash Bay and seasonal restrictions at various locations to protect
spawning stock. The main landing ports are Campbeltown and Tarbert in Kintyre and Troon on the
Ayrshire coast. Smaller fishing ports include Carradale, Cumbraes, Girvan, Greenock, Largs and
Rothesay. Some Northern Ireland registered vessels also fish within the Firth of Clyde. Boats
registered in other European countries also land at ports in the Clyde.
Aquaculture is becoming increasingly important in the Firth of Clyde with production of Atlantic
salmon, mussels, oysters and scallops. Sites are focused around Loch Fyne, Arran and in Loch
Striven although there are some inactive sites in Loch Long, Loch Riddon, and around the islands of
Cumbrae.
The Firth of Clyde contains some of the most attractive and readily accessible coastline and islands in
Scotland. Its proximity to the population centres of Glasgow and surrounding towns makes it a popular
destination for water sports enthusiasts. There are over 5,000 leisure craft based in the Firth with over
3,000 pontoon berths and around 2,000 moorings. Sea angling, scuba diving, sea kayaking, jet skiing
wind and kite surfing are also popular.
Submarine cables in the Clyde support electricity and telecommunications supply and there are more
planned particularly from Hunterston. There are also seabed pipelines.
Increasing the amount of electricity generated from renewable energy sources will make an important
contribution to achieving Scottish Government commitments to reduce greenhouse gas emissions.
The Firth of Clyde area could well see the development of testing facilities for wind and wave turbines
and coastal towns may develop into servicing hubs for the marine renewable industry. The Crown
Estate has announced exclusivity agreements for areas of seabed for tidal development exploration in
Sanda Sound and a larger area just outwith the Firth of Clyde off Mull of Kintyre.
Lamlash Bay is the site of Scotland’s first Not Take Zone aiming to conserve and enhance the
biodiversity of the Bay. Marine Scotland and SNH are currently investigating possible search locations
for MPAs within the Firth of Clyde.
27

ICES WGNSDS Report (2006). Annex 5: Quality Handbook: WGNSDS – Clyde Nephrops (FU13)
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4.3 Biosecurity – Current and Potential Threats
4.3.1 Current Biosecurity issues
At time of writing, the following INNS are known to be established to some extent within the Firth of
28,29,30,31,32
Clyde
. These are listed alphabetically by common name.
Common Name

Latin Name

Environmental
Risk

Socio-economic
Risk

A bryozoan (no common name)
A hydroid (no common name)
Acorn barnacle
An orange sheath tunicate

Tricelleria inopinata
Cordylophora caspia
Elminius modestus
Botrylloides violaceus

MEDIUM
LOW
LOW
LOW

LOW
LOW
LOW
LOW

Didemnum vexillum
Spartina anglica
Codium fragile
Caprella mutica
Styela clava
Corella eumyota
Sargassum muticum

HIGH
MEDIUM
LOW
MEDIUM
LOW
LOW
MEDIUM

HIGH
LOW
LOW
LOW
MEDIUM
MEDIUM
LOW

(no common name)

Carpet sea squirt
Common cord-grass
Green sea fingers
Japanese skeleton shrimp
Leathery sea squirt
Orange tipped sea squirt
Wireweed

Under the Water Framework Directive, 10 water bodies are classified as good, not high, ecological
status because of the presence of INNS as shown in the table in section 3.2.
The above environmental and socio-economic risk scores are based on information in the GBNNSS
risk assessments for species where completed (available at www.nonnativespecies.org) and on the
experience of the impact of these species in other parts of the UK and in the Firth of Clyde to date.
This section gives a summary of characteristics of the species, potential impacts based on experience
from other locations, information on where the species has been sighted to date and any potential
management practices. The information has been taken mostly from the GB NNSS, MarLIN and
33
DAISIE websites .
A bryozoan (Tricelleria inopinata)
T. inopinata is an opportunistic bryozoan, capable of enduring a wide range
of temperatures and salinities, as well as high organic content. It settles on a
wide range of anthropogenic and natural surfaces. In 1998 it was observed in
south England and by 2009 was present in the Firth of Clyde. It is a fast
growing fouling organism, settling on buoys, vessels and ropes. The invasion
of this species in the Venice Lagoon in the 1980s appears to have caused a
drastic reduction in native bryozoan species. Image CC BY-NC-SA

28

Ashton G, Boos K, Shucksmith R and Cook EJ (2006) Rapid assessment of the distribution of marine non-native species in
marinas in Scotland. Aquatic Invasions 4, 209-213
Harries DB, Cook EJ, Harrow S, Wilson JR, Mair JM and Donnan DW (2007) The establishment of the invasive alga
Sargassum muticum on the west coast of Scotland: Rapid northwards spread and identification of potential new areas for
colonisation. Aquatic Invasions 4, 367-377
30
SNH Commissioned Report No. 413 (2011) Initial response to the invasive carpet sea squirt, Didemnum vexillum, in Scotland
31
http://www.marlin.ac.uk/pdf/Aliens%20Symposium%20Cook_Beveridge.pdf
32
Klemm G, Ervine A, Meadows A, and Meadows PS (2006) Saltmarsh vegetation and coastal protection: An experimental
flume study of the cord grass spartina spp. in the Clyde estuary. Glasgow Naturalist 24 (4), 49-56
33
www.nonnativespecies.org, www.marlin.ac.uk and www.europe-aliens.org
29
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A hydroid (Cordylophora caspia)
Distributed sporadically around Great Britain including the Firth of Clyde,
this hydroid colonizes brackish waters of estuaries and lagoons but can
also survive in fresh or fully marine waters. It can form dense colonies
competing with native species for space and food and can foul industrial
water cooling systems, clogging pipes and filters. Exposure to high
o
temperatures of 37 C and above has been used as a method to remove
colonies from power plants. Image © Keith Hiscock / Marlin
Acorn barnacle (Elminius/Austrominius modestus)
Native to Australasia, the acorn barnacle is a small sessile barnacle, 5-10
mm in diameter, which is now widely distributed around most coasts of
England and Wales and present in a few areas of Scotland, including the
34
Firth of Clyde where its presence has been increasing since the 1960s . It
attaches to a variety of surfaces including rocks, stones, hard-shelled
animals and artificial structures including ships, and tolerates a wider
range of salinity and turbidity than native species. This is a fast growing
species that is quick to reach maturity, which, combined with its high
o
reproductive output in water temperatures above 6 C, gives it a competitive advantage over native
species. This barnacle can dominate hard surfaces and displace native species; it has largely
displaced native barnacles in estuaries in southwest England, although impacts are less significant on
exposed rocky shores. In favourable conditions is can be a nuisance as a fouling organism. Spread of
this species may be limited by the appropriate treatment of ships’ ballast water and removal of hull
fouling communities, but is unlikely to be prevented due to the species’ ability to disperse naturally
during the pelagic larval phase. Image © Paul Brazier / CCW
An orange sheath tunicate (Botrylloides violaceus)
Native to Japan, this tunicate forms firm gelatinous sheets or cushions
up to 15 cm across and each colony has a single colour: bright orange,
violet, brick red, pink or yellow. It is well established in harbours and
marinas along the south coast of England, plus the east coast as far
north as Grimsby, and in Milford Haven (Wales). It has also been
observed at marinas in the Firth of Clyde. Colonies can overgrow other
fauna and occupy substantial space. There is some evidence of
displacement of native species. Back-to-back growth can produce fistsized three-dimensional masses likely to render submerged gear cumbersome. Where well
established, mechanical clearance (and disposal) or blanket biocide treatment would be required to
ensure eradication. Image © Judith Oakley
Carpet sea squirt (Didemnum vexillum)
First recorded in 2008 in the Plymouth and Holyhead estuaries, carpet
sea squirt has now been recorded in a number of locations in Great
Britain including a couple on the Clyde. It forms pale orange, cream or
off-white colonies of extensive thin (2-5 mm) sheets and can form long
pendulous outgrowths. Colonies can overgrow other fauna and occupy a
substantial proportion of available space. On offshore banks in the USA
it has shown very extensive coverage of the seabed, potentially
smothering species living in gravel and affecting aquaculture. There
have been decreases in brittle stars and sea urchins noted in The Netherlands. It is suggested that
carpet sea squirt degrades in cold weather and that this influences its ability to regenerate and
35
reproduce sexually . Wrapping affected surfaces in polythene sheets secured with cable ties has

34

O’Riordan RM, Culloty S, Davenport J, McAllen R (2009) Increases in the abundance of the invasive barnacle Austrominius
modestus on the Isle of Cumbrae, Scotland. JMBA2 – Biodiversity Records published online.
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been effective in New Zealand and N Wales, whilst a costly exercise, causes the encased sea squirt
to suffocate and decay within days, and can be enhanced by adding a biocide such as bleach within
the plastic wrapping. Repopulation from an unknown source has occurred in N Wales. Funding will
soon be sought at a UK level to consider further options to tackle this invasive species. Image © SAMS/SNH
Common cord-grass (Spartina anglica)
Common cord-grass is a well established and vigorously invasive grass
of estuarine salt marshes in England, Wales, Ireland and from southern
Scotland to Argyll, the west coast of Scotland. It is a hybrid of a North
American and a British native species which arose some time before 1892. It
colonises the lower zones of estuarine salt marshes and intertidal mudflats,
excluding native flora and fauna and can lead to a loss of habitat for feeding
and roosting, seriously affecting populations of migratory wildfowl and
waders. It may compete with areas used for commercial oyster and mussel
farming. S. anglica is an aggressive invasive ranked among the "100 world's
worst alien invaders" by the International Union for Conservation of Nature
(IUCN). Removal by digging at an early stage of invasion can be successful,
but manually intensive. Smothering in plastic sheeting is viable only in small
areas. There is currently no combination of herbicide and surfactant that is
legal for use in littoral situations in the UK. Image © JR Crellin
Green sea fingers (Codium fragile)
A spongy green seaweed, green sea fingers has numerous Y-shaped,
branching, cylindrical fronds with a felt-like texture. It usually grows to
around 25 cm in Britain. It has the potential to compete with native
species for space, forming dense clumps and potentially altering
community structure. It can be a nuisance to fisheries and aquaculture,
particularly on NW Atlantic shores; it fouls nets and may attach to, uplift
and move commercially produced shellfish and seaweed. Green sea
fingers is present around Great Britain including the Scilly Isles,
Channel Islands, South Wales, the south coast of England and the
west coast of Scotland to Argyll. It is well established so prevention of further dispersal is unlikely.
Mechanical removal would be unlikely to succeed as the species can reproduce asexually from
fragments; however, a population of green sea fingers in Oban was decimated through predation by
sea slugs, suggesting a possible biological control strategy. Image © Niall Moore
Japanese skeleton shrimp (Caprella mutica)
This species was first recorded in the UK in 2000 near Oban and is now
established at various points in the North Sea, on the west coast of
Scotland including the Firth of Clyde, in the Irish Sea and English
Channel. An aggressive species, the Japanese skeleton shrimp may
outcompete native skeleton shrimps for food and space, even at low
densities. On the west coast of Scotland, their abundance can reach
-2
300,000 individuals m . Due to its already widespread distribution and
combination of anthropogenic and natural dispersal mechanisms,
prevention of further spread seems unlikely. Strict controls on ballast
water exchange and hull fouling communities may limit further
introductions. If the Japanese skeleton shrimp was found to pose a
threat to native communities, eradication efforts would be most
economical and effective during winter months when abundance is low
but the difficulty in visually observing the small, translucent juveniles
would potentially make eradication very difficult. Image © Hans Hillewaert

35

Valentine PC, Carman MR, Dijkstra J and Blackwood DS (2009) Larval recruitment of the invasive colonial ascidian
Didemnum vexillum, seasonal water temperatures of New England coastal and offshore waters, and implications for spread of
the species. Aquatic Invasions 4, 153-168
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Leathery sea squirt (Styela clava)
The leathery sea squirt is a brown solitary sea squirt up to 20 cm tall,
attached by a small flat holdfast at the base of a narrow stalk. It attaches to
solid surfaces in shallow water, especially in harbours and marinas but also
on wrecks and natural rock bottoms. It is a large organism that can achieve
high densities and did prove to be a severe nuisance to long-line mussel
farming in eastern Canada until replaced by other invasive species,
however, this species has not been noted as a problem to aquaculture in the
UK to date. It is distributed from the Clyde around the south coast of
England and to the Humber. Mechanical clearance by individual ‘picking’
appears possible; however, small unstalked individuals would be very
inconspicuous, suggesting that total clearance of surfaces would be
necessary to achieve eradication. Image © Chris Wood / MCS

Orange tipped sea squirt (Corella eumyota)
This sea squirt has been found along the south coast of England at
Brighton, Portsmouth and Weymouth and in harbours on the south west,
south and east coasts of Ireland and in 2010 for the first time in the Firth
36
of Clyde . Corella eumyota is a solitary sea squirt, 2-4 cm long, which
often attaches to hard substrates such as cobbles, boulders, ship hulls
and shells of mussels and oysters. It may threaten oyster and mussel
farms through fouled gear and by smothering and outcompeting
cultures. Image © Judith Oakley

Wireweed (Sargassum muticum)
Wireweed is a highly distinctive large olive-brown seaweed, often over
1m long. Its lateral branches hang like washing from a line when held
out of the water. Wireweed competes with native seaweeds and sea
grasses through rapid-growth, shading and abrasion. It is a nuisance in
harbours and shallow waters where it is a hazard to boating due to
entanglement of propellers. It can dominate in rock pools, altering the
habitat. It is distributed widely along the coasts of south and west
England, Wales and West Scotland. It was first recorded in Scotland in Loch Ryan in 2004 and has
since populated various areas in the Firth of Clyde and also now moved further north up the west
coast. There is some concern over potential fouling of aquaculture installations. Whilst physical
removal may be possible, care must be taken to prevent further spread of the species and recolonisation from surrounding populations following clearance is likely. Image © GB NNSS
4.3.2 Potential Biosecurity issues
Horizon scanning to England, Wales, Ireland and even France provides an idea of those species
which, without further action, are likely to arrive in the Firth of Clyde through various pathways over
the next few years.
The following species are thought to be likely to appear in the Firth of Clyde in the near future. Marine
Scotland Science are currently preparing a list of any further species that should be included and this
Biosecurity Plan will be updated once that information is available.

36

Common Name

Latin Name

Risk of introduction

A red alga
Chinese mitten crab
Slipper limpet

Heterosiphonia japonica
Eriocheir sinensis
Crepidula fornicata

HIGH
HIGH
MEDIUM

SNH Commissioned Report No. 413 (2011) Initial response to the invasive carpet sea squirt, Didemnum vexillum, in Scotland
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A red alga (Heterosiphonia japonica)
Heterosiphonia japonica is a species of Pacific origin which was first observed in
Norway in 1996 where it thrives in a wide range of habitats. It was discovered in the
Moray Firth in 2004, Loch Sunart and Loch Creran on the west coast of Scotland in
2008, and Oban Bay and Loch Gairloch in 2010. Wherever it occurs, it is seen to be
37
a dominant member of the turf flora , however, there has been no impact noted to
date on algal species richness in Norway. Dense settlement can take place on floral
and faunal surfaces including on maerl beds. It is believed that the pathway for
introduction may have been Norwegian vessels used by the local aquaculture
industry and may also have been spread locally by vessels. Image © Vivian Husa

Chinese mitten crab (Eriocheir sinensis)
First introduced to the Thames Estuary in 1935, the Chinese mitten crab
is now established in several sites throughout England and Wales.
Juveniles occur in lower estuaries and marine habitats. As they develop,
young crabs migrate upstream, into freshwater and brackish systems.
Adults usually live in burrows in muddy riverbanks, although aquatic
vegetation and marshes may provide an alternative habitat. Adults
migrate into deep, open, saltwater locations to reproduce. This species
can impact marine and freshwater ecosystems and is a voracious
predator that will consume a range of invertebrate species and the eggs of fish leading to competition
with native species and impacting invertebrate and fish populations. It burrows into river banks,
increasing erosion and river turbidity, and causing bank collapse. Burrowing also leads to the siltation
of gravel beds, including those used for fish spawning. Now that Chinese mitten crab has arrived in
Great Britain, it can be expected to spread through natural dispersal; however, intervention may be
possible to prevent new populations becoming established in uninfested rivers. No methods of
mechanical management are known. Image © Phil Crabb

Slipper limpet (Crepidula fornicata)
th

The slipper limpet arrived in southern England in the late 19 Century
and is now well established on the southern coasts of England and
Wales and spreading northward. It can smother seabed species, alter
seabed habitat structure dramatically and compete for food and space
with other filter-feeding species including mussels and oysters. It is also
likely to consume the planktonic larvae of some species. C. fornicata
has been known to foul a variety of hard-shelled commercially important
and farmed species and man-made structures and equipment. It is
possible to mechanically remove slipper limpets from the seabed; however, tests have shown this to
be costly and extremely destructive. Image © Keith Hiscock

It is worth noting that Pacific Oysters (Crassostrea gigas) cultured in Loch Fyne are not currently able
to spawn in Scottish waters due to unfavourable conditions and are therefore not currently regarded
as invasive. These oysters have, however, been seen to spawn in The Netherlands and research is
ongoing into what conditions are required to trigger spawning in order to ascertain whether this
species could be a threat in Scotland at some point in the future, in particular due to climate change.
Zebra Mussels are considered to be a freshwater species and are covered by the RAFTS Biosecurity
Plans.

37

Moore CG and Harries DB (2009) Appearance of Heterosiphonia japonica (Ceramiales: Rhodophyceae) on the west coast of
Scotland, with notes on Sargassum muticum (Fucales: Heterokontophyta). Marine Biodiversity Records 2, e131
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4.4 Stakeholders
The engagement of key stakeholders is imperative for the success of this plan. Those involved in the
development of the plan include:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

British Marine Federation
Clydeport
Clyde Fishermen’s Association
Clyde Inshore Fisheries Group (IFG)
Argyll & Bute Council representing CoSLA on the Scottish Working Group for INNS
Largs Yacht Haven
Royal Yachting Association
Scottish Government
SEPA
SNH
The Green Blue
The Scottish Salmon Company
University Marine Biological Station Millport
Marine and Coastal Development Unit, Argyll and Bute Council

Other local stakeholders identified include:
Stakeholder Group
River Basin
Management Planning
Local Authorities

Aquaculture
Recreational sport

Other

Stakeholders
Argyll & Lochaber Area Advisory Group
Clyde Area Advisory Group
Argyll & Bute Council
Glasgow City Council
Inverclyde Council
North Ayrshire Council
South Ayrshire Council
Renfrewshire Council
West Dunbartonshire Council
Association of Scottish Shellfish Growers
Loch Fyne Oysters
British Kitesurfing Association
Royal Scottish Motor Yacht Club
Scottish Canoe Association
Scottish Federation of Sea Anglers
Scottish Sea Angling Conservation Network
Scottish Sub Aqua Club
Scottish Surfing Federation
SportScotland
CalMac Ferries Ltd
Community of Arran Seabed Trust (COAST)
Loch Lomond and the Trossachs National Park
Scottish Water

These stakeholders had the opportunity to be involved in development of the Plan at the Invasive
Species Meeting and during the consultation period. Indeed it is hoped that these organisations will be
keen to be involved in raising awareness of INNS and ensuring that Biosecurity measures are in place
in their area of interest to prevent the spread of INNS.
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5. BIOSECURITY MANAGEMENT STRATEGY
5.1 Objectives and Outputs
The objectives of this plan will be achieved through a partnership approach focused on the three
strategic elements described previously, and namely:
•
•
•

Prevention – this is the most effective and least environmentally damaging option
Rapid Response – includes early detection and surveillance, potential eradication
Control & Containment – where the INNS is widespread and eradication is not feasible,
control of the population and mitigation against negative impacts is required

This section of the biosecurity plan was developed in part through workshops with various
th
stakeholders organised at the invasive species meeting at Largs Sailing Club on 20 September
2011. Actions for prevention are based on identifying and disrupting pathways for the introduction
and spread of INNS and include a mixture of awareness raising and practical measures. Actions for
rapid response focus on the establishment of a reporting and response system by species but are
also dependent on a raised level of awareness amongst users of the marine environment. Control
and containment measures will be coordinated with national initiatives and advice.
Objective 1: Reduce the risk of introduction and spread of INNS within the Firth of Clyde and
spread to other areas.
Output 1:

Key stakeholders aware of the impacts and measures required to
prevent their introduction and spread.

Awareness activities will be focused on addressing local priorities as well as supporting the GB
Awareness and Communication strategy and its key messages to the general public:
•
•
•

INNS damage our environment, the economy, our health and the way we live
We require the support of stakeholders to increase awareness and better understanding of
INNS issues and impacts
INNS
o Threaten our native plants, animals and habitats,
o Are estimated to cost the British economy between £2 and £6 billion pounds each
year,
o Can threaten our health.

The local priorities for awareness will look to disrupt the pathways for the introduction and spread of
INNS in the Firth of Clyde area. The main pathways, preventative action and relevant stakeholders
are listed in Table 5.1 below. Table 5.2 shows the key stakeholders, the main messages and the
mechanism for delivery for preventing the introduction and spread of INNS.
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Table 5.1 Pathways, preventative action and relevant stakeholders
Pathway
Ballast water

Hull fouling

Port infrastructure as
a receptor
Importing, moving
stock for aquaculture
Wellboats
Moving aquaculture
equipment

Fouling of recreational
equipment

Preventative Action
Follow best practice and where possible do not
pump non-sterilised water out in harbour or Firth of
Clyde area.
Annual haul-out of vessel and treatment with antifouling.

Hull design to prevent fouling and encourage easy
cleaning.
Good housekeeping.
Design to discourage fouling.
Biosecurity Plans to include INNS as well as
disease.
Regular monitoring of stock and equipment to
include INNS – training of husbandry staff in
identification.
Use risk based approach mapping areas to inform
actions.
Contingency Plan – rapid response.
Wellboats adhere to Biosecurity Plans.
Check, Clean, Dry (see appendix II) all marine
equipment and clothing between use and before
transporting from one water body to another.

Relocation of
structures and
equipment

Check, Clean, Dry (see appendix II) if possible.
Inspection for INNS.

Attached to marine
debris / litter

Minimise marine litter / debris – National Marine
Litter Strategy, FoCF Marine Litter Strategy, Fishing
for Litter campaign, beach cleaning activities.

Escape or release of
plants and animals
from aquaria
Natural dispersal

Do not release animals and plants from aquaria
Use native species whenever possible
Understand tidal currents and spread risk for each
invasive species.

Stakeholder
Port Authority
Ship owner / operator
IMO
All vessel owners and
users – fisheries,
leisure boating,
shipping companies
Boat/Kayak designers
Port Authority
Construction cos.
Local Authorities
Aquaculture industry
Scottish Salmon
Producers’
Organisation (SSPO)
ASSG

All marine based
sports
clubs
and
associations including
angling
Port Authorities
Marinas
Fisheries
Renewables industry
Local Authorities
Fisheries
FoCF
GRAB
MCS
Water companies
Aquarium stockists (+
customers)
SNH/MSS GBNNSS
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Table 5.2 Proposed main messages and mechanism for delivery by stakeholder group
Stakeholder
Group
Local Port
Authorities,
Marinas

Manufacturers of
antifouling paints

Leisure Boaters

Fisheries

Sports /
Recreation clubs
and associations,
community groups

Main Message

Mechanism for Delivery

Support ratification of IMO Ballast Water
Management Convention and related Biofouling
Guidelines. Follow voluntary guidelines of OSPAR
and Helsinki Conventions38
Keep own infrastructure free of biofouling.
Expect high standards of those using the
ports/marinas – highlight impact of INNS and role of
hull fouling.
Corporate social responsibility - include biosecurity
in environmental policy
Raising awareness of INNS amongst boat owners at
marinas will add to environmental status of marina
for ratings / awards.
Antifouling paints need to be used under correct
conditions – can these be simplified? Benefit of use
of antifouling paint in tackling INNS could be
indicated on tins.
Inform clubs and members of impact of INNS, how
they spread and local situation in the Clyde.
Communicate Check, Clean, Dry message (see
appendix II).

Clydeport, other harbour
authorities and marinas
include biosecurity planning
within management plans and
operating procedures.

Inform industry of impact of INNS, how they spread
and local situation in the Clyde. Fishermen can act
as monitors when checking equipment. Include static
gear and angling.
Inform clubs, members, and community groups of
impact of INNS, how they spread and local situation
in the Clyde.
Communicate Check, Clean, Dry message (see
appendix II).

Aquaculture
industry
Local Fish Farms

Inform industry of impact of INNS, how they spread
and local situation in the Clyde.
Incorporate INNS into existing Biosecurity Plans and
monitoring procedures. Include rapid response
contingency plan.
Training of husbandry staff.

Local Authorities

Promote use of best practice for marine-related
construction and aquaculture developments. Include
INNS policy in development plans and any advice
and guidance issued to the public.
Be aware of threat of INNS in everyday operations.
Promote code of practice to pet shops and suppliers
of ornamental fish and their customers. Notify of any
species banned from keeping under the INNS Code
of Practice once finalised and as appropriate.

Local
Aquarium
stockists

Local Authorities
Fisheries
GRAB
MCS
Insurance
companies

38

Raise awareness of potential role of marine litter in
spread of INNS.

Boat insurers - include clause to recommend annual
haul-out
Aquaculture insurance – what is liability in event of
an invasion?

FoCF and partners (TGB)
provide posters and other
material to raise awareness of
best-practice for harbour
authorities, marinas and boat
owners / users.
FoCF and BMF liaise with
manufacturers.

The Green-Blue. RYA.
Awareness raising at
marinas.
High-impact postal campaign.
FoCF liaise with Clyde
Inshore Fisheries Group,
SCAD and SSACN.
High-impact postal and email
campaign to all marine based
sports clubs in the area in
partnership with TGB and
community groups.
FoCF liaise with industry and
SSPO/ASSG.
Marine Scotland fish farm
inspectors to discuss with fish
farms during audits.
FoCF discuss during meeting
with local fish farms.
FoCF liaise with LAs to
ensure awareness of this
Plan and to encourage coordination with LA operations.
FoCF liaise with RAFTS and
any
government
agency
initiative
to
encourage
distribution of codes and
posters.
FoCF liaise with groups
involved in marine anti-litter
campaigns.
BMF
to
discuss
insurance companies
SSPO/ASSG to verify.

with

The General Guidance on the Voluntary Interim application of the D1 Ballast Water Exchange Standard in www.ospar.org
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Objective 2: Establish optimum surveillance, detection, monitoring and rapid response
systems for the identified INNS which pose significant threats to biodiversity and economic
interests.
Output 2.1:

Early warning systems for surveillance, detection and monitoring of
new and existing INNS in the Firth established.

Marine species can often be extremely difficult to identify with the naked eye and can look very similar
to other marine species from the same family. Often laboratory identification with the use of a
microscope is required to be absolutely certain of the species. It is therefore essential that any
material circulated to help identify INNS contains enough information to allow the user to be fairly
certain it is indeed the relevant INNS that has been sighted and that, where appropriate, these
sightings are checked by an appropriate organisation. Examples of suitable ID sheets are held on the
39
GB NNSS website under ‘identification sheets’ .
A reporting system exists for Wireweed and Carpet Sea Squirt through the SNH website and for the
Chinese Mitten Crab through GB NNSS. All other marine INNS can currently be reported to the GB
NNSS or the MarLIN website. For details of these, see Appendix I. Ideally in the future there would be
a single point of contact for reporting sightings of INNS, with timely feedback to the monitor / reporter
and an appropriate on-the-ground response. The development of such a reporting system is included
in the action plan in section 5.3.
INNS Reported by
Monitors to single
point of contact

Appropriate Response
Activated including
species verification

Feedback to
Monitor

It is important that a level of training be supplied to people who are regularly performing equipment
and infrastructure checks in the marine environment including marina staff, port authority staff,
fishermen, Scottish Water staff (waste water treatment discharge pipes), power station staff, Fish
Health Inspectors, and husbandry staff from the aquaculture industry. Monitors for the early warning
system can also be trained members of the public, especially those involved in marine recreation.

Output 2.2:

Rapid response mechanism established for INNS which pose significant
threats to local biodiversity and economic interests.

The type of rapid response will depend on the species detected (Table 5.3) and be proportionate to
the threat posed. The response will also be in line with national guidelines for the relevant species:
•
•

A GB or Scottish High Priority Response that will be led by national governmental institutions
A Priority Local Response

Table 5.3 Response level for INNS already present in the Firth of Clyde and INNS which are expected
to arrive in the near future
GB/Scottish High Priority Response
Carpet Sea Squirt
Chinese Mitten Crab
Slipper Limpet
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Priority Local Response
A bryozoan
A hydroid
A red alga
Acorn barnacle
An orange sheath tunicate
Common cordgrass
Green sea fingers
Japanese skeleton shrimp
Leathery sea squirt
Orange tipped sea squirt
Wireweed

See https://secure.fera.defra.gov.uk/nonnativespecies/index.cfm?sectionid=47
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The agreed species list for rapid response by Scottish agencies is currently being finalised by the
Scottish Working Group on Invasive Non-Native Species and once agreed, will be included in an
updated Biosecurity Plan and circulated to all interested parties.
Elements of the rapid response for each of the above 2 scenarios are described in Table 5.4 below. A
confirmed sighting of a GB/Scottish High Priority species will still require local level involvement to
assist the agencies’ response.
Table 5.4 Elements of rapid response by local stakeholders to GB/Scottish priority and priority local
species
GB/Scottish Response
- report to GB NNSS and SNH (or single
point of contact once established)
- determine the extent of infestation
- isolate area where practicable
- follow relevant Codes of Practice to prevent
further spread

Priority Local Response
- report to appropriate institutions (see Appendix I,
or single point of contact once established)
- determine the extent of the infestation
- survey in course of normal work
- identify and close pathways if possible
- include new areas in existing eradication / control
programmes
- monitor
- follow relevant Codes of Practice to prevent
further spread

Objective 3: Develop effective control programmes for existing INNS which are operational and
sustainable, including preventing further spread of INNS from the Clyde to other parts of
Scotland.
Output 3:

Identify appropriate and effective control or eradication programmes in
line with national policy and work with stakeholders to implement them.

Control and eradication programmes will be undertaken in line with national policy and using a
combination of specialist contractors and agency staff due to the specialist nature of such operations
in the marine environment. Surveys can identify INNS distribution, however, these can be costly in the
marine environment and would normally only be carried out for GB/Scottish Response species.
Additional funding sources would need to be identified for all survey, control and eradication works.
The carpet sea squirt is the only INNS currently being assessed by the Scottish Government through
a cost-benefit analysis of management options (see Action Plan, Table 5.5). Local stakeholders will
be involved in any ensuing control or eradication plan.
Any strategy for action should consider the impact on the wider environment, the presence of
protected sites and the impact on local infrastructure and assets. Every effort should be made to
consult with Local Authorities, private companies and government agencies, as appropriate, prior to
any programme commencing in order to consider management and mitigation of any risks.
By raising awareness of the necessity to incorporate biosecurity planning within industry and by
implementing biosecurity procedures such as ‘Check, Clean, Dry’ (see appendix II) or the annual
haul-out and anti-fouling of a marine vessel, stakeholders in the Firth of Clyde will help to prevent
further spread of INNS from the Clyde to other parts of Scotland.

5.2 Actions and Timeframes
This section presents the actions required to realise the objectives and outputs described in the last
section along with the lead agency, key partners and timeframe required for their implementation. A
small amount of funding is currently available to begin work on prevention and rapid response. Further
funding will be sought to complete those action plan areas. As previously stated, funding sources
would need to be identified for all survey, control and eradication works.

22

Table 5.5 Action Plan
ACTION

LEAD

PARTNERS

2012

TIMEFRAME
2013 2014 2015

2016

Output 1: Key stakeholders aware of the impacts and measures required to prevent their introduction and spread
Produce posters, fact sheets for
stakeholders – port authorities,
FoCF
GB NNSS, SNH
----marinas, fisheries, recreational
clubs, aquaculture
Port Authorities,
Arrange meetings with stakeholders
IFG, SSPO, TGB,
to raise awareness and distribute
FoCF
SCA, SSAC,
--------------------material
BSAC, COAST,
SSACN, MCS
Develop INNS section on FoCF
FoCF
----website and promote this link
Include articles in editions of Clyde
Breakers magazine
Use awareness material (and
invasive species game developed
by FoCF for children) at public
beach events
Continuation of The Green Blue
communication programme to boat
owners
Develop guidance for LAs for
developments that may pose a risk
in terms of INNS, eg marinas

FoCF

-----

-----

-----

-----

-----

FoCF

-----

-----

-----

-----

-----

TGB

-----

-----

-----

-----

-----

-----

-----

FoCF

Local Authorities,
others as
appropriate

Output 2.1 Early warning systems for surveillance, detection and monitoring of new and existing INNS in the Firth
established
Continued monitoring of panels
around Cumbraes

UMBSM

Continue surveillance of Carpet Sea
Squirt and other INNS in annual
survey work

SNH, SEPA

Produce waterproof id sheets
Train FoCF staff in INNS
identification
Train FoCF staff as trainers

-----

-----

-----

-----

-----

SAMS

-----

-----

-----

-----

-----

FoCF

SNH
GB NNSS

-----

FoCF

SAMS

-----

SAMS

-----

-----

-----

FoCF

Identify monitors from industry
sectors and recreational activities

FoCF

Training programme for monitors

FoCF

Relevant
stakeholders eg
TGB
Relevant
stakeholders eg
TGB

---------

Output 2.2 Rapid response mechanism established for new INNS which pose significant threats to local biodiversity
and economic interests
Establish effective single point of
contact reporting and response
system

GB NNSS

SNH/Marine
Scotland

-----

Output 3 Control and eradication programmes established for new INNS which pose significant threats to local
biodiversity and / or economic interests
Cost Benefit Analysis of options to
eradicate/manage Carpet Sea
Squirt

Scottish
Government

SNH

-----

Implement plan for Carpet Sea
Squirt as applicable

SNH

FoCF
Relevant
marinas/ports

-----

-----

Countryside
Council for
Wales

Marine Scotland
SNH
Natural England
DEFRA
Invasive Species
Ireland, RYA/BMF

-----

-----

Look at future funding options for
INNS -European funding project PATHWAYS
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6. MONITORING OF OUTCOMES
Biosecurity planning has been initiated within the Firth of Clyde area by the Firth of Clyde Forum as
part of the implementation of the Marine Spatial Plan. Progress in delivering the objectives of this
Biosecurity Plan will be determined by the level of engagement, support and commitment of the
stakeholders and partners to deliver action against shared priorities. That is the challenge for all
parties as we seek to implement the actions and deliver the objectives of the plan.
To ensure the effective implementation of this plan, it is vital that the outcomes and impacts of the
actions are monitored and reviewed to ensure that the objectives are being met. A monitoring
programme should include:






Assessment of efficacy of surveillance and rapid response systems.
Occurrence and distribution of INNS within the Firth of Clyde area.
Effectiveness of any established control and eradication programmes.
Assessment of the ability to close or restrict established pathways of transmission.
Monitoring the effectiveness of all legislation and codes of practice especially those that are
aimed at closing /restricting pathway.

In addition, it is essential to carry out regular risk assessments and update the environmental, socioeconomic risk scores for those species present as well as the introduction risk scores for those
species likely to arrive in the near future.
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APPENDIX I
Invasive Non-Native Species recording schemes and further information sources
Recording schemes
Wireweed
www.snh.org.uk/wireweed
Email wireweed@snh.gov.uk
Carpet Sea Squirt
www.snh.org.uk/carpetseasquirt
Email carpetseasquirt@snh.gov.uk or call 01463 725000
Chinese Mitten Crab
https://secure.fera.defra.gov.uk/nonnativespecies/index.cfm?pageid=254
For all other marine INNS
Email GB NNSS at alert_nonnative@ceh.ac.uk
Contact MarLIN at http://www.marlin.ac.uk/marine_aliens/marine_aliens.htm

Further information
GB Non-Native Species Secretariat
https://secure.fera.defra.gov.uk/nonnativespecies/home/index.cfm
For Advise on Best Practice for leisure boaters on preventing the spread of INNS
The Green Blue: http://www.thegreenblue.org.uk/boat_users/antifoul_and_invasive_species.aspx
http://www.thegreenblue.org.uk/boat_users/antifoul_and_invasive_species/boater_best_practice_antif
oul.aspx
The Scottish Canoe Association:
http://www.canoescotland.org/access/Environment/Biosecurity.aspx
RAFTS Invasive Species and Bio-security Programme:
http://www.invasivespeciesscotland.org.uk/biosecurity_programme/biosecurity_plans.asp
International Maritime Organisation
Ballast water
http://www.imo.org/OurWork/Environment/BallastWaterManagement/Pages/default.aspx
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APPENDIX II
The ‘Check, Clean, Dry’ initiative from the GB NNSS
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