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Summary
Alien species and the Water Framework Directive:
using alien species forums to address problems in
Scottish catchments
Commissioned Report No. 299 (ROAME No. R07AC614)
Contractor: ADAS
Year of publication: 2008

Background
Many aquatic alien species have been introduced to Britain, either deliberately or
accidentally.

Although the text of the Water Framework Directive (WFD) does not

explicitly mention alien species, the European Commission, the UK government
administrations, and the UK Technical Advisory Group (UKTAG) have accepted that
alien species should be considered as a pressure on water bodies that needs to be
considered when implementing the Directive.
This project addressed how the WFD ‘programmes of measures’ may be used to help
tackle the problems of water bodies failing (or likely to fail) to meet their environmental
objectives by exploring practical, collaborative ways of addressing alien species issues
in Scotland and by developing strategies to manage them. A series of interviews was
carried out with a wide range of individuals and organisations that had an interest in
managing or concerns about alien species. The information from interviews included in
the report has not been verified and may differ from the opinion of ADAS or SNH.
Using this, and information collated from a variety of policy and strategy documents and
consultations, strategies for managing alien species were developed for two Area
Advisory Group (AAG) Areas – Argyll and Tay.

Main findings
The authors recommend that alien species forums be set up using the River Basin
Management Plan structure. This should be based upon the existing AAG framework
and be organised as follows:
•

A steering group should be convened to select and secure the commitment of
candidate members of the forum and a coordinator appointed to facilitate
information exchange between the various alien species forums.
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•

The alien species of interest will be based upon the list produced by UKTAG,
though is likely to vary slightly according to the priorities and experiences of the
forum members.

•

An audit of the extent, accuracy and format of the data available on alien
species should be carried out. Further survey work may also be needed.

•

A scientifically robust Risk Assessment Panel should be set up to determine the
initial list of invasive species of concern according to the threat they pose and
the potential for effective management. The latter should include preventing
introduction of alien species where possible.

•

The management of alien species should be arranged around river catchments,
sub-sets of these, or specific water bodies, depending on the exact nature of the
alien species threat. Management options will depend on the outcome of the
assessments of the Risk Assessment Panel.

•

Although the general approach should be the same in both the Argyll and the
Tay AAG areas, there will be differences due to species priorities and the
geography of the area. The Argyll AAG area has a much greater length of
coastline than the Tay area, for instance, and more, smaller river catchments.

For further information on this project contact:
rd
Professor Philip J Boon, Scottish Natural Heritage, Silvan House, 3 Floor East, 231 Corstorphine
Road, Edinburgh, EH12 7AT
Tel: 0131–316 2631
For further information on the SNH Research & Technical Support Programme contact:
Policy & Advice Directorate Support, SNH, Great Glen House, Leachkin Road, Inverness, IV3 8NW.
Tel: 01463 725000 or pads@snh.gov.uk
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INTRODUCTION

An alien species can be defined as ‘a species, subspecies, or lower taxon introduced outside
its normal past or present distribution; including any part, gametes, seeds or eggs, or
propagules of such species that might survive and subsequently reproduce’ (McNeely et al.,
2001; UKTAG, 2004). Invasive alien species are those ‘whose establishment and spread
threaten ecosystems, habitats or species with economic and environmental harm’.
Invasive alien species have been described as the greatest threat to biodiversity world-wide,
after habitat destruction. They can supplant native vegetation or displace native animal
species from their natural ranges and can potentially devastate ecosystems, and have
already done so in some parts of the world.
Many aquatic alien species have been introduced to Britain, either deliberately or
accidentally, some of which can have severe impacts on aquatic ecosystems. Crassula
helmsii (Australian swamp stonecrop) has been a problem in Derwentwater in the Lake
District, where it is believed to have significantly affected the spawning behaviour of vendace
(Coregonus albula) (Lyle et al., 2005), protected under Schedule 5 of the Wildlife and
Countryside Act 1981. In Loch Lomond, another protected fish species, powan (Coregonus
lavaretus) is at risk from ruffe (Gymnocephalus cernuus) (introduced to certain waters in
Scotland from England), which eat powan eggs. Alien species found in riparian habitats
include Japanese knotweed (Fallopia japonica), giant hogweed (Heracleum
mantegazzianum) and Himalayan balsam (Impatiens glandulifera). These species have
vigorous growth and displace native flora, and can contribute to bank erosion.
The EC Water Framework Directive (WFD) was adopted in 2000 and became law in
Scotland in 2003. It is concerned with promoting and ensuring good water quality and
healthy river catchments, transitional waters, coastal waters and groundwater. This includes
the provision that all inland and coastal waters should be in ‘good ecological and chemical
status’ by 2015.
The text of the WFD does not explicitly mention alien species. However, the European
Commission (via its CIS guidance and ECOSTAT group), the UK government
administrations, and the UK Technical Advisory Group (UKTAG) have accepted that alien
species should be considered as a pressure on water bodies that needs to be considered
when implementing the Directive.
Over the past few years the UKTAG Alien Species Group has led the debate on this subject
by:
•
Producing guidance on including alien species assessments for the river basin
characterisation exercise in 2004;
•
Publishing lists of aquatic alien species classified according to their degree of impact;
•
Proposing ways of incorporating alien species data in classifying ecological status;
•
Considering how WFD ‘programmes of measures’ may be used to help tackle the
problems of water bodies failing (or likely to fail) to meet their environmental
objectives (UKTAG, 2004).
This project (Alien species and the Water Framework Directive: using alien species forums
to address problems in Scottish catchments) covered the last of these areas by exploring
practical, collaborative ways of tackling alien species issues in Scotland. It complemented
similar work commissioned by Natural England (NE) (Atkins Ltd., 2007).
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1.1

Project objectives

The project objectives were:
•

To undertake a pilot study of two Area Advisory Group (AAG) regions (Argyll and
Tay) in order to investigate whether alien species forums, consisting of a group of
stakeholders with expertise of alien species problems and their management, are a
practical means of managing alien species.

•

To review the effectiveness of tackling aquatic and riparian alien species problems
using ‘alien species forums’ within the general structure of WFD Area Advisory
Groups

•

To propose lists of member bodies for alien species forums in Argyll and Tay

•

To determine the views of potential forum members on the value of alien species
forums and on how such a mechanism might work in practice

•

To construct a draft alien species management strategy for Argyll and Tay AAG
regions

•

Based on the results of the pilot study, to recommend options for developing and
implementing a Scotland-wide approach to alien species management as part of the
WFD programmes of measures

2

2
2.1

BACKGROUND
Legislative background

The potential threat to the environment by alien species has been recognised by legislators.
The UK Wildlife and Countryside Act 1981 (WCA) contains measures for preventing the
establishment of alien species which may be detrimental to native wildlife. Section 14 of the
WCA states that it is an offence, without a licence, to plant or cause to grow in the wild any
plant listed on Part II of Schedule 9. Species on this list include the plant species Japanese
knotweed and giant hogweed. Section 14 also prohibits the release of non-native animals
into the wild, and other animals listed on Part I of Schedule 9.
In Scotland, this Act was amended by the Nature Conservation (Scotland) Act 2004, and
Scottish Statutory Instrument 2005 No. 308, which added 13 species of plants to Part II of
Schedule 9. These included Australian swamp stonecrop (Crassula helmsii), floating
pennywort (Hydrocotyle ranunculoides) and curly waterweed (Lagarosiphon major).
The primary piece of legislation relating to the release of fish species into the environment is
the Prohibition of Keeping or Release of Live Fish (Specified Species) (Scotland) Order
2003. This makes illegal the keeping or release of a large number of fish species (including
eggs) except under licence. Species under Schedule 1 of this order include bitterling
(Rhodeus sericeus (ssp.amarus / amanes), ruffe and topmouth gudgeon (Pseudorasbora
parva).
The Convention on Biological Diversity (CBD), signed by the UK at Rio in 1992, states under
Article 8(h) that each Contracting Party shall ‘prevent the introduction of, control or eradicate
those alien species which threaten ecosystems, habitats or species’ and contracting parties
also agree to ‘achieve by 2010 a significant reduction of the current rate of biodiversity loss
at the global, regional and national level’ (2010 Biodiversity Target). To work towards this
target, Defra, the Welsh Assembly Government and the Scottish Executive in 2007 launched
the draft Invasive Non-Native Species Framework Strategy (INNS) for Great Britain (Defra,
2007a). The scope of the INNS is mainly at a GB level and deals with terrestrial as well as
freshwater and marine non-native species.
An approach for developing a strategy for addressing alien aquatic species in England was
developed in 2005 for Natural England (RPS Ecoscope Applied Ecologists, 2005). The
report suggested focusing on an area, such as a river catchment, determining a list of
species and identifying potential stakeholders and partners. A ‘project champion’ was
recommended to provide an impetus to the strategy and to lead the establishment of a
working group or forum.
Atkins Ltd. is currently developing strategies for freshwater alien species management for
two areas (Cumbria and Norfolk), to be piloted by Natural England. These strategies were
developed from information collected during stakeholder workshops held in each area and
recognised the need for a coordinated approach to alien species management and a
coordinator to facilitate this. Furthermore, it was clear that a range of targeted actions to
manage alien species is required.
2.2

The Water Framework Directive

Under the WFD, River Basin Management Plans (RBMPs) for each River Basin District have
to be prepared. These plans include the setting of environmental objectives and the
development of a programme of measures to meet those objectives.
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In Scotland, the lead for implementing the WFD is being taken by Scottish Environment
Protection Agency (SEPA). River basin planning will be carried out by a network of Area
Advisory Groups (AAGs) and Area Advisory Group Forums, overseen and coordinated by a
National Advisory Group. The AAGs provide advice and support on the development and
implementation of the management plans and the identification and setting of environmental
objectives. They also seek to coordinate and integrate other plans and policies with the
management plans and ensure consultation and participation with stakeholders and the
wider public.
Each AAG also has a River Basin Planning Coordinator provided by SEPA, who acts as a
first point of contact for the AAG and liaises between members and the AAG Forums and
SEPA. There are 10 AAGs in Scotland including the Argyll and Tay AAGs.
UKTAG was established in 2001 to provide coordinated advice on technical aspects of the
implementation of the WFD. It is a partnership of UK environment and conservation
agencies together with groups from the Republic of Ireland. The UKTAG Alien Species
Group (ASG) produced guidance on alien species risk assessment as part of the river basin
characterisation exercise in 2004 (UKTAG, 2004). Risk assessment is important for
determining the likelihood of a species entering and becoming established in a given area,
and what the impact of this would be (Defra, 2003). Assessing the risk from alien species
introductions requires clear understanding of the species’ ecology and susceptibility of
recipient habitats. UKTAG recommended that until more accurate information on risks
associated with alien species becomes available, risk assessment should be based on
provisional species lists.
For the purpose of risk assessment under the WFD, alien species have been divided into
three categories of impact by the ASG – high, low and unknown. High impact species are
those species which are known to be invasive and have caused documented harm in
habitats where they have become established. Low impact species are those which have a
low probability of becoming invasive and where field observations have shown no adverse
impacts over many years of establishment. Species categorised as unknown impact are
species whose probability of becoming invasive is unknown and for which a full risk
assessment is required.
A revised classification and list of species was released by UKTAG in 2007. This UKTAG
classification table, with further explanation of how the table may change, can be found in
Appendix 1 (UKTAG, 2007a). Table 1 contains a summary of the information in the
classification table. Twenty-eight species were classed as high impact (14 species of plant
and 14 species of animal), 24 as low impact and 68 as unknown. The species listed cover a
wide range of types: molluscs, annelids, algae, fish and vascular plants among others. No
mammals or birds are listed. Currently, most of the fish listed are mainly restricted to
southern and central Scotland. In addition, most of these species have spread or are
spreading northwards from England.
This classification of species has been amended recently, and there will be further changes
in future. For example, a revision of the list is likely to include ‘translocated native species’ –
species native to the UK that may be considered as potential threats when introduced into
other parts of the country where they were previously absent. The current lack of
translocated species poorly represents the species of potential impact in Scottish fresh
waters. The species lists and their classifications may change as new species invade, others
cease to be a problem, or scientific knowledge of particular alien species develops.
Variations in other factors might also justify amendments to the classification, including
conditions in the recipient water body (e.g. nutrient enrichment, engineering works), species
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distribution (e.g. end of ‘lag phase’ following species introduction), climate change and
species interactions.

Table 1 – Summary of UKTAG high, low and unknown impact taxa.
Impact

Plant

Animal

Total

High

14

14

28

Low

9

15

24

Unknown

22

48

70

Total

45

77

122

5
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METHODS

A pilot study was carried out in two AAG regions (Argyll and Tay; see Appendix 2 for maps
of these areas), contrasting in location and in potential alien species problems. Structured
questionnaire interviews were carried out to obtain information from a wide range of
stakeholders and consultees on the main alien species problems in Scotland (in marine,
freshwater and riparian environments). The information from these interviews was accepted
in good faith and not verified by ADAS or SNH. The aim was to cover a broad
representation of individuals and organisations across Scotland, with different levels of
involvement with alien species (e.g. policy, management, research, etc.).
At the project inception meeting, potential contacts and contact organisations were
discussed with SNH and SEPA. After these discussions, and using membership lists of
other similar forums as a guide (e.g. AAGs and the NE project on alien species forums), a
shortlist of organisations and suggested contacts within these organisations was drawn up.
This list represented a range of environmental and conservation organisations as well as
those with fisheries interests.
A structured questionnaire was prepared and its content was agreed with SNH and SEPA
before interviews were carried out. The questionnaire included set questions but also
allowed individuals to comment freely on areas particularly relevant to them. The questions
were based on the species that were viewed as a problem and explored the experience of
consultees or their organisations in the impacts, management and control of these species,
as well as the availability of any information on their location and distribution. The
questionnaire also covered use of forums – whether they were seen as a suitable
management tool, potential forum membership and alternative approaches.
Information on this project was also supplied to each consultee. An introduction to its scope,
aims and purpose was sent with the UKTAG list of species prior to the interview. The
interviewer also gave a brief introduction before going through the questionnaire. A blank
copy of the questionnaire is in Appendix 3.
Interviews were also conducted face-to-face and by telephone. If a consultee was unable to
answer questions in person or on the telephone, an email questionnaire was completed
following an initial phone call. A member of the project team also attended an Argyll AAG
meeting in Oban, and a Tayside Biodiversity Partnership water and wetlands habitat subgroup meeting in Pitlochry. A short presentation was given at each meeting to introduce the
project and the key species, and to get views on the use of forums. From this, a number of
questionnaire interviews were arranged.
On completion of interviews, answers were stored electronically and summarised in a
spreadsheet. The list of contributors is given in the Acknowledgements section.
Strategies for the two AAG areas were developed from the synthesis of the consultee
responses and from a variety of policy, strategy and research reports. These included At
War with Aliens (Plantlife, 2000), Guidance on the Assessment of Alien Species Pressures
(UKTAG, 2004), Strategic Control of Non-native Invasive Aquatic Plants (RPS Ecoscope
Applied Ecologists, 2005), The Invasive Non-Native Species Strategy for Great Britain
(Defra, 2007a) and its summary of responses (Defra, 2007b), Gaps and Priorities in
Addressing Marine Invasive Species (Meliane & Hewitt, 2005) and the Scottish Wildlife Trust
Non-Native Invasive Species Policy (Scottish Wildlife Trust, 2007).
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4

ANALYSIS OF THE CONSULTATION EXERCISE

In total, 37 interviews were carried out. Of these, six were face-to-face meetings held in
Dundee, Oban, Balloch and Inveraray. Additional face-to-face feedback was also received
at the Oban and Pitlochry meetings. The remaining questionnaires were mainly telephone
interviews, with a few email versions filled in and sent back. The Tay and Argyll regions
were roughly equally represented and while some consultees were not based in Tay or
Argyll, they had valuable and relevant knowledge and experience of alien species (for
example those involved in policy issues, based in Edinburgh or Inverness). Most people
contacted were keen to take part in the questionnaire interview and only a small number of
email returns were not received in time for inclusion in the final report.
The views expressed in this section are those of the consultees and not SNH, SEPA,
Scottish Government or the contractors.
4.1
4.1.1

The UKTAG species list
High impact species

The species most frequently mentioned during the consultation exercise as being a problem
were all species on the high impact list. These were Japanese knotweed, Himalayan
balsam, giant hogweed, rhododendron (Rhododendron ponticum) and North American signal
crayfish (Pacifastacus leniusculus) (Table 2). Of the 28 taxa on the UKTAG high impact list,
14 were mentioned more than once in the consultation and all but three of these were plant
species.
Table 2 – UKTAG high impact species most commonly viewed
as a problem by consultees
No. of people stating
species is a problem

Species
Japanese knotweed

27

Himalayan balsam

22

Giant hogweed

18

Rhododendron

15

North American signal crayfish

15

Canadian pondweed

9

Australian swamp stonecrop

7

Wireweed (Japanese weed)

5

Nuttall's pondweed

4

Zebra mussel

4

Parrot's feather

3

Chinese mitten crab

3

Floating pennywort

2

Water fern

2
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The species mentioned by the consultees partially reflects the interests of the groups which
the consultees represented – rhododendron was a particular concern of Forest Enterprise for
instance – but also reflected the specific, sometimes personal, interests of the person being
interviewed.
4.1.2

Other species considered to be a problem

In addition to the high impact species, a number of others were also mentioned as being of
concern. Some of these were categorised as low or unknown impact and others did not
appear in the UKTAG classification. The main species mentioned were rainbow trout
(Oncorhynchus mykiss), mink (Mustela vison), ruffe (translocated rather than non-native),
Himalayan knotweed (Persicaria wallichii), water primrose (Ludwigia peploides / L.
grandiflora), pike (Esox lucius, also a translocated species) and American skunk-cabbage
(Lysichiton americanus). For ruffe, the main concerns were its impact on native powan in
Loch Lomond, and the effect it has on the ecology of the loch. This species was discovered
in Loch Lomond in 1982 (Maitland & East, 1989; Adams, 1994) where it has contributed to
fundamental changes in the loch’s ecosystem (Adams, 1994).
Many other species were mentioned occasionally during interviews, including some low
impact species (montbretia (Crocosmia x crocosmiiflora), pink purslane (Claytonia sibirica),
bitterling and orfe (Leuciscus idus)) and some unknown impact species, such as water
lettuce (Pistia stratiotes), water hyacinth (Eichhornia crassipes), dace (Leuciscus leuciscus)
and tench (Tinca tinca).
Re-classification to the high impact category was thought by some consultees to be
necessary for a number of these species, including mink, ruffe, rainbow trout, water
primrose, pike and Himalayan knotweed. Other species mentioned were a salmon parasite
(Gyrodactylus salaris), lupin (Lupinus species), curly waterweed (also known as curly waterthyme), pink purslane, Pacific oyster (Crassostrea gigas), Japanese skeleton shrimp
(Caprella mutica), large-flowered water-thyme (Egeria densa) and zander (Sander
lucioperca). Species mentioned in this document that do not appear in any of the UKTAG
lists are listed in Appendix 4.
Re-classification was suggested for a number of reasons. First, there were those species
known to be of concern in England, but were not yet known to be present in Scotland (or
were present but in small but manageable amounts). Water primrose and curly waterweed
fell into this category. Second, there were species which have had dramatic effects on
ecosystems outside Great Britain – for example Gyrodactylus salaris, which has had a major
impact on Atlantic salmon stocks in Norwegian rivers (Johnsen & Jensen, 1991).
One consultee suggested that aquatic plant species currently on sale and similar to, or of the
same genus as, species already classed as invasive and as a threat should be seen as of
potentially equal threat. Large-flowered water-thyme was suggested as an example of this.
However, this species is known to thrive at sites that have been artificially warmed due to
industrial processes and so its potential threat may be currently rather limited. It was also
suggested that all non-native crayfish should be added to the high impact list.
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4.2

Reasons for alien species being a problem

After identifying the main species causing problems in Argyll and Tay, views were sought on
the reasons why it was felt those particular species were a problem. The tables below
outline the answers given, first for plant species then for animals.
4.2.1

Plant species

Many of the problems caused by alien plant species relate to their ability to spread and
colonise an area rapidly. This often leads to competitive exclusion of native species and an
overall loss in biodiversity. Riparian species such as Japanese knotweed, giant hogweed,
Himalayan balsam and rhododendron are common examples of this. Some species can
also cause bank erosion and damage to canal networks. The actual risk of spread was
another reason given; species that are causing problems in England and are starting to
spread in Scotland. Examples of this include Australian swamp stonecrop, water fern
(Azolla filiculoides), floating pennywort, parrot’s feather (Hydrocotyle ranunculoides) and
water primrose. The full list of reasons given by stakeholders is in Table 3.
Table 3 – Reasons why alien plant species are thought to cause problems
Reason

Species
Japanese knotweed
Giant hogweed

Extent

Himalayan balsam
Rhododendron
Japanese knotweed

Monoculture

Giant hogweed
Himalayan balsam
Japanese knotweed

Access issues

Giant hogweed
Himalayan balsam
Japanese knotweed

Loss/ displacement of native flora

Giant hogweed
Himalayan balsam
Japanese knotweed
Giant hogweed

Shading, resulting in loss of
biodiversity

Himalayan balsam
Rhododendron
Himalayan balsam

Difficulty/ expense of eradication

Rhododendron

Hydromorphology damage

Japanese knotweed

Health and safety reasons (causes
blistering of skin on contact)

Giant hogweed
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Table 3 – Reasons why alien plant species are thought to cause problems
Reason

Species
Japanese knotweed
Giant hogweed

Prolific and propagates easily

Himalayan balsam
Rhododendron
Australian swamp stonecrop

Bank erosion issues

Giant hogweed
Himalayan balsam

Threat to canal network

Giant hogweed
Himalayan balsam

Leads to unfavourable condition on
designated sites/ influences site
condition monitoring

Rhododendron

Production of high biomass

Australian swamp stonecrop

Canadian pondweed

Australian swamp stonecrop
Water fern

Causing problems in England and
likely to spread further in Scotland

Floating pennywort
Parrot’s feather
Australian swamp stonecrop

Movement from south

Parrot’s feather
Water primrose

Occurs in lochs designated as SACs
for slender naiad (Najas flexilis) and is Canadian pondweed
a threat to this species
Negative influence on clear water
lakes with low nutrients

4.2.2

Canadian pondweed

Animal species

Although fewer problems with animal than plant species were identified, many consultees
highlighted North American signal crayfish and ruffe, and their associated impacts. North
American signal crayfish were mainly seen as a problem due to modification of habitat, bank
de-stabilisation, biodiversity impacts on freshwater pearl mussel and competition with /
preying on salmonids. The cost and difficulty of signal crayfish eradication was also
mentioned. The main concern for ruffe was the effect on native powan populations. The
extent of zebra mussel (Dreissena polymorpha) infestation was of concern, as well as its
impact on water quality and fouling of pipes. The potential economic impact of Gyrodactylus
salaris on salmon fisheries and aquaculture was also mentioned; in the first 25 years since it
was introduced to Norway it is believed to have cost the Norwegian salmon industry over
€500 million (Bakke et al., 2004). The full list of reasons for animal species problems is
given in Table 4.
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Table 4 – Reasons why alien animal species are thought to cause
problems

4.3

Reason

Species

Decimating native powan population

Ruffe

Not native to certain parts of the UK/
Scotland

Ruffe

Compete with salmon for habitat

Rainbow trout

Impact on native species around fish
farms

Rainbow trout

Competes with and preys on
salmonids

North American signal crayfish

Modifies habitats

North American signal crayfish

Bank de-stabilisation

North American signal crayfish

Impossible/ very expensive to
eradicate

North American signal crayfish

Biodiversity impacts on freshwater
pearl mussel

North American signal crayfish

Chemicals required for their
eradication present a threat to other
aquatic organisms

North American signal crayfish

Could cause obstructions to waste
water outfalls etc. when dense
aggregations form

Pacific oyster

Rapid breeding

Japanese skeleton shrimp

Water vole predation

Mink

Extent

Zebra mussel

Alterations to water quality

Zebra mussel

Clogs pipes to power stations

Zebra mussel

Impact on native oyster beds

Slipper limpet

Large size and high in numbers

Leathery sea squirt

Potential economic impact

Gyrodactylus salaris

Pike

Main management techniques used

Many of the people questioned were not themselves involved in the management of alien
species, but still had some knowledge about management techniques used by their
organisation. The main points are outlined in Table 5. In addition, comments were made on
the approach taken to species management by different organisations. Some thought that
the approach was not as well coordinated as it could be. One stakeholder said that river
management plans currently being developed would help to shape the future management
of alien species.
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A common concern was that a species should be tackled before it became too widespread,
when control would become more difficult and costly. The problems of multiple ownership
and different landowners were also highlighted.
Views on use of herbicides and pesticides as management tools were also elicited.
Generally the view was that herbicides should not be the first line of defence, but reserved
for use when necessary. Many had used or knew of herbicide use within their organisation,
and some stated that chemicals were used because they were considered to be the only
effective solution.
The restricted range of herbicides available for use in aquatic
environments was highlighted as a problem, and it was thought that alternatives to
chemicals, such as biological control, would be useful and should be investigated further.
Table 5 – Common management techniques used
Species

Management technique (and drawbacks
where mentioned)

North American signal
crayfish

Electrofishing (e.g. SNH trial on
Kircudbrightshire Dee with limited success)
Crayfish eradication project in Tay, with
isolation of section under treatment, system of
pumps and pipes and poisoning crayfish in
ponds/ moving water

Himalayan balsam

Hand-pulling – very labour intensive
Hand-pulling and glyphosate
Cutting and herbicide application (glyphosate,
though Tordon 22 would be more effective if
allowed near water)

Canadian pondweed

Exploring special floating cutter – technically
very difficult
Mechanical and herbicidal control difficult so
looking at lowering nutrient loadings to water
bodies where species is found
Weed-cutting boats used

Giant hogweed

Eradication feasible e.g. by cutting down
stems

Zebra mussel

Advice on cleaning boats

Mink

Control with traps

Australian swamp
stonecrop

Combination of treatments and repeated
treatments most successful
Combination of shading (using blankets) and
herbicides (trial at Mochrum Lochs)

Japanese knotweed

Cutting and herbicide application
Eradication possible if persistent with
management though usually requires use of
chemicals

Water fern

Weed-cutting boats used
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Table 5 – Common management techniques used
Species
Rhododendron

4.4

Management technique (and drawbacks
where mentioned)
Cut and burn, with spraying. Continuous cycle
of four years treatment (minimum)

Location and distribution of alien species

Consultees were asked about their knowledge of the distribution of species, how far they
have spread and how this information is stored by their organisation.
Problems identified were the lack of systematic collection of data or a centralised storage
system. Many organisations held information, but thought that this was either in an
inappropriate format (paper rather than electronic), out of date or incomplete. Other
organisations only had ad hoc or anecdotal information. Lack of resources was highlighted
as a reason, though many thought that it should be possible to collect data while carrying out
other surveys or monitoring. Most people thought that a central database of information
would be useful and would help to identify where the gaps in up to date information were.
The fact that there was no records centre in either Tayside or Argyll was also highlighted.
However, various datasets and collections of data were mentioned – these are briefly
outlined in Table 6.
Table 6 – Datasets and collections of data held by organisations / networks
Organisation or dataset

Description of data

BW

Information on paper is held, but yet to
move this onto GIS. Currently building
vegetation management plans which
should include this information. Canal
bank staff inspect canals every month
and note presence/ absence of Japanese
knotweed, etc.

BSBI

A record repository which includes alien
species information.

BRC

The Biological Records Centre stores 30
years of data and has records for the UK
from all sources, although some data
need amending.

Plantlife

Volunteers
collect
records
on
rhododendron, Japanese knotweed and
giant hogweed.

NBN

Stores
records
from
various
organisations including Plantlife. Includes
distribution maps for each species.
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Table 6 – Datasets and collections of data held by organisations / networks
Organisation or dataset

Description of data

SWT reserves data

Some presence/absence data for alien
species on SWT reserves are held, and
on-going work to improve these data is
under way.

NHM

Holds seaweed records and information
on Schedule 9 species.

LLTNP

SAC carried out an audit of Loch Lomond
and the Trossachs National Park,
recording position of Japanese knotweed
and Himalayan balsam infestations.

Dunstaffnage Marine Laboratory

Various marine data held.

Dundee City Council

Survey data for the Dighty, collected on
two occasions 8 years apart. Infestation
positions and extent are marked on
maps.

Tay District Salmon Fisheries Board

Holds information on location and
distribution of alien species (though not
complete). A university student is
employed to map distribution of
Japanese knotweed, giant hogweed and
Himalayan balsam.

RAFTS

Members of RAFTS hold some
information on alien species, particularly
signal crayfish.

Forest Research

Mapping of rhododendron.

Forestry Commission

Audit under way in Argyll.

River Habitat Survey data, held by Information on presence of alien species
Environment Agency
is collected as part of the River Habitat
Survey.
National Otter Survey

Mink data collected as part of this survey.

SNH

Signal crayfish data (e.g. for River Ardle)
Site condition monitoring data include
presence or absence of alien species.
River Tay SAC data on Himalayan
balsam and Japanese knotweed.
Dunkeld-Blair Lochs
Canadian pondweed.

4.5

SAC

data

on

Tackling alien species at different levels

Consultees were asked at which level (e.g. AAG, catchment) they thought alien species
problems should be tackled. Catchment level was most commonly preferred, though almost
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as many people thought that it would depend on the nature of the problem, such as the
ecology of the species or its dispersal ability. For marine species, a national strategy was
thought to be more appropriate, whereas for inland water bodies site-specific information
was more important. Table 7 shows the breakdown of responses.
Table 7 – Level at which to tackle alien species management
Level

No. of respondents (some may have
stated more than one)

Catchment

16

Depends on nature of problem/ species
(rate of spread, ability to disperse etc)

10

AAG area level

5

National level

3

All levels, dictated by WFD structure

3

River basin district level

3

Local level

2

4.6

Co-operation and collaboration

When asked whether co-operation and collaboration between interested parties would help
in the management of alien species, and whether this already existed, the vast majority
thought that it was definitely necessary. Most also thought that (at least to an extent) it did
exist, but that more was needed. Certain strategies and plans were highlighted where there
is collaboration and a multi-partner approach (e.g. Tweed Forum, Species Action
Framework, LBAP, GB Invasive Non-Native Species Framework Strategy) but it was thought
that more integration was required, and a clearer idea needed of who has responsibility for
dealing with alien species problems.
4.7

Engaging with interest groups

At an early stage in this project it was recognised that gaining the support of certain user and
interest groups would be very important. Two of these were the horticultural trade and the
angling community. Angling groups are affected by certain alien species problems, for
example dense infestations of alien plants blocking access to the water, but have also been
responsible themselves for some of the alien species impacts, such as release of fish from
other sources and use of live bait. Consultees were therefore asked what the best way
would be of involving such groups in the management of alien species.
4.7.1

Horticultural trade

Two main requirements were identified for involving the horticultural trade: education and
raising awareness, and stricter legislation, penalties and bans. Education of both trade and
consumers was thought to be the most effective measure, for example in the form of leaflets,
coverage on gardening programmes and in magazines, direct marketing and information at
the point of sale. As well as explaining the impacts of releasing or dumping alien species,
highlighting suitable alternatives was thought to be important, as well as ensuring that
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labelling of species on sale was accurate. Plantlife already work with the horticultural trade,
producing leaflets and highlighting alternative native species that can be used in place of
alien species. Alongside education of sellers and the public, stakeholders felt that bans on
sale of certain species were required, as well as tighter legislation, fines and penalties.
Increasing the list of illegal species was one suggestion, or a blanket ban on selling of all
non-natives with the requirement to possess a licence to sell acceptable species. It was
thought that the Horticultural Code of Practice, while providing a common reference point,
was not sufficient. Trading Standards and the Trades Description Act were also thought to
be useful, especially to deal with labelling issues (where species are labelled incorrectly) and
people thought that horticultural associations should also be involved (e.g. OATA and HTA).
4.7.2

Angling community

Again, education and provision of information was thought to be essential in involving the
angling community, including information on the impacts of releasing alien species and
contaminating watercourses, and on which species are native to a particular locality.
Newsletters, articles in fishing interest magazines, leaflets, online fishing magazines and
forums, and inclusion on television programmes such as ‘Landward’ were suggested as
suitable means of conveying information. Local shops and fishing tackle manufacturers
were also considered useful places to pass on information, and one stakeholder thought a
link could be set up with the issuing of permits in some cases. Stakeholders thought it
important to tackle all levels, from associations down to individuals, and some suggested
RAFTS as a possible means of doing this. Fisheries Trusts, angling groups and clubs,
Fisheries Boards and fisheries managers were also suggested as targets, while a number of
people mentioned the use of ghillies, bailiffs and wardens for passing on information.
Although a number of stakeholders thought that legislation was an important tool (for
example, to restrict the use of live bait), some felt that a partnership approach was required,
and that heavy-handed policing or rules could be counter-productive. A number of people
also thought that anglers could be involved in reporting locations of alien species infestations
so that this information could be mapped, although some identification guidance might have
to be given.
4.8

Role of alien species forums

Whether alien species forums would be an appropriate measure to manage alien species
problems was another question posed to stakeholders. The vast majority (around 70%) said
that they thought they would, with only 11% definitely not in favour of forums. Of the latter,
the reasons given included the difficulty of holding the interest over time of those attending
and the possibility that a forum might not achieve much. Some thought that it would create
an excess of forums, especially for those already with membership of others.
Various suggestions were given for alternatives, as well as ways that could make the forums
operate most successfully. It was thought that the forums should provide an integrated
approach, form strategies and plans, and have a clear programme of work to follow, with
targeted outputs at a local level. Differing priorities between areas should be taken into
account. A key message that came across was that the forums must lead to actions being
taken forward, rather than merely talking about the problems and setting up plans.
Others thought the aim of the forums should be education and outreach, as many people are
not aware of the problems. One stakeholder thought that the forums should cover terrestrial
and native invasive species as well, while another thought that smaller groups would be
more manageable (e.g. separate freshwater, marine and riparian groups). It was thought
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crucial that the right people and resources were in place, and that the most efficient methods
were used, with sufficient funding in place from the outset making them more likely to
succeed. Use of workshops, seminars and local meetings (e.g. where the general public
can attend) was also thought to be a useful approach, in addition to the forum programme.
Suggested alternatives included a ‘virtual’ forum, for example starting with a meeting then
moving to a web-based system. Funding pilot studies of alien species control in smaller
contained areas was also suggested. A number of people thought that it would be more
effective to go out and communicate with those involved in management on the ground,
rather than expecting them to attend an organised event or meeting. This would mean that
the specific problems in each area could be identified and dealt with appropriately.
4.9

Organisations proposed for forum membership

The organisations or groups suggested most frequently in the questionnaire process were
(in order): SNH, landowners, land managers, SEPA, Councils and Local Authorities,
Fisheries Boards, Forestry Commission and Scottish Government.
Types of organisations that people thought should be included in forum membership can be
roughly grouped as in Table 8:
Table 8 – Organisations proposed for forum membership by consultees
Group

Organisations/ representatives
Boating community

Recreation

Kayakers
Ramblers Association
General public
Fisheries Trusts
Fisheries groups e.g. angling groups

Fishing interests

Fisheries Boards e.g. District Salmon Fisheries
Boards
Ghillies and bailiffs

Users

Farmers
NFUS
Forestry Commission
Woodland Trust
SRPBA (formerly Landowners Federation)
Industry
Rail companies
Utilities e.g. Scottish and Southern Energy, Scottish
Power
National Trust for Scotland
BW
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Table 8 – Organisations proposed for forum membership by consultees
Group

Organisations/ representatives
Scottish Water
Landowners
Land managers
Ferry industry

Marine/ estuarine users

Harbours and Ports Authorities
Aquaculture representatives e.g. ASSG or SSPO

Specialists

Consultants with specific expertise in alien species
Species specialists

Policy

Scottish Government

Voluntary bodies/ volunteers/
charities

BTCV
RSPB
SNH

Agencies/ conservation
organisations

SEPA
Biodiversity Partnerships
Horticultural bodies
Horticultural Trades Association

Horticulture and aquatic plants

Royal Botanic Garden
Plantlife
Aquarist trade e.g. OATA

A list of organisations that might potentially be involved in each forum was also compiled.
This list was drawn up from the responses from consultees, as well as discussions with SNH
and SEPA at progress meetings. There is some overlap with the existing AAG forum
membership, with additional recommendations including land managers, biodiversity
partnerships and voluntary organisations as well as various groups from the marine and
aquaculture industries. The suggested membership lists for each AAG area are in section 6.
4.10 Running the forums
The questionnaire then addressed the running of forums, including questions on who should
do it, how often forums should meet, whether alien species co-ordinators or project officer
posts should be created, and how the forums might be financed. Consultees were also
asked whether organisations could contribute any resources in-kind, for example helping
with species surveys, sharing data, etc.
Who should run the forums was considered to be dependent on the exact function or aim of
the forum, as well the identity of problem species in that area. Some consultees were
uncertain, but thought it should be an organisation with experience both in policy issues and
in practical management. Another proposal was that the forum organiser should be
impartial, and seen to be independent.
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SNH, SEPA, Scottish Government, local councils, Local Authorities and conservation
agencies came out as the favoured organisations to run the forums, although there was no
clear front-runner. Another suggestion was that they should be run by an NGO, such as the
Freshwater Biological Association or SWT.
Some consultees (around 39%) thought that the alien species forum should be linked with
existing groups, such as those serving the AAGs or the LBAPs, while others (16%) thought
that separate forums were required. The remaining stakeholders had no view on this, or did
not think that forums were a suitable tool.
Preferred frequency of forum meetings ranged from once a year to quarterly. Most thought
that initially the forums would have to meet more frequently, but once they were well
established, meetings could probably be less frequent. Around twice a year seemed
sufficient for most consultees once the forum was established. Another view was that
species management should be adaptive and responsive to threats, so the frequency of
forum meetings would depend on this, and would need to be flexible.
Over 80% of consultees thought that an alien species co-ordinator would help to achieve
successful management of alien species, particularly if there was adequate funding in place.
They thought that the role should be to advise on grant and project applications, coordinate
action, carry out administrative duties, and should provide a point of contact and encourage
participation in the forums. It was suggested that a dynamic personality was needed, with
the right background and a clear remit. Some suggested that a post in SEPA or SNH could
be created, or it could be linked to the AAG.
The majority thought that the Scottish Government should finance the forums. A small
number thought that it could be channelled through SNH or SEPA, or through charity or
lottery funding. For certain issues (e.g. Japanese knotweed), the Landfill Tax Credit Scheme
was suggested.
In-kind contributions were also discussed, mainly focused on provision of data and helping
with surveys and mapping, and possibly assisting with dissemination of information (through
newsletters) and providing meeting venues. Training, support or funding might be required
for surveying.

4.11 Main findings
The main findings from the consultation exercise were:
•

A small number of alien species were mentioned in almost all of the interviews. Most
of these were plant species (Japanese knotweed, Himalayan balsam, giant hogweed
and rhododendron), although North American signal crayfish was also frequently
mentioned. These represented the main species of concern for the consultees.

•

The ability of these species to spread and rapidly colonise new areas was a common
concern of the consultees, as well as the resulting loss of biodiversity.

•

Consultees had concerns over gaps in the data on location and distribution of alien
species and the lack of a central data repository. However, most organisations
questioned were keen to be involved in assisting with the gathering of this
information.
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•

The majority of the consultees thought that the catchment was the most appropriate
level for alien species management, although many recognised that it would depend
on the nature of the problem (for example, location of species, rate of spread, ability
of a species to disperse).

•

Most consultees thought that alien species forums would be an appropriate system to
manage alien species problems, provided sufficient resources were in place.

•

SNH, landowners and land managers, SEPA, councils and Local Authorities,
fisheries boards, Forestry Commission and Scottish Government were the most
commonly mentioned organisations or groups proposed for forum membership.

•

To fund the forums, most consultees thought that money should come direct from
Scottish Government, or should be channelled through SNH or SEPA.
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5

DEVELOPMENT OF A MANAGEMENT STRATEGY

This section is applicable to developing a Scotland-wide strategy for managing invasive alien
species, as well as to regional and local strategies. The three principles adopted by the
CBD for control of alien species – prevention, detection /surveillance and control /
eradication – and endorsed in the draft INNS (Defra, 2007a) will form the principal underlying
strategies for addressing alien species problems in Scottish catchments. However, the
development of a strategy is still complex and needs to take account of a number of factors
including:
•

The extent and nature of the problem, including determining those species of
concern

•

Defining the area for management

•

Setting specific and realistic objectives and goals, including the prioritisation for
management and / or eradication

•

Design of the management framework e.g. alien species forums

5.1

Species for inclusion in a strategy

UKTAG has identified those alien species (Appendix 1) that have had or may have an
impact on the ecological condition of water bodies, and are therefore likely to be the core list
for inclusion in a management strategy. This list is not exhaustive and it was clear from the
consultation exercise that there may be local and regional variations.
The species most frequently mentioned during the exercise as being a problem were all
present on the high impact list, so probably represent the greatest current threats to aquatic
and riparian habitats, but not necessarily the greatest future threats. It is of some concern
that species for which there is very little information were least often mentioned as being
problematic.
Consultees considered that some species should have their impact status changed or be
added to the UKTAG list. This included translocated native species. Such species are not
currently included on the UKTAG list but are likely to be included in the future (UKTAG,
2007b), once further work by UKTAG has been completed. Ruffe and pike are examples of
translocated native species.
However, it was also felt by some consultees that a degree of flexibility should be allowed in
assessing whether translocated native species ought to be included in lists of species likely
to have an impact on water bodies. It was accepted that climate change, for instance, is
likely to lead to the northward movement of some species and there is little that can, or
perhaps should be done about this.
There were a few species mentioned by consultees which are not currently a threat but, with
expected increases in temperature, could pose serious problems. This includes chub
(Leuciscus cephalus, present in the Endrick Water) and the Pacific oyster.
It is likely that the list of alien invasive species will change over time as new information and
threats emerge, or as species cease to be a problem (UKTAG, 2004). Indeed, in the draft
INNS, Defra see horizon-scanning as an important part of any strategy for the management
of alien species (Defra, 2007a), a view endorsed by the SWT (Scottish Wildlife Trust, 2007)

21

and most of the individuals in the consultation. A horizon-scanning exercise is also viewed
as being one of the tasks of a national group (Defra, 2007a; RPS Ecoscope Applied
Ecologists, 2005). However, this will still be required at more local level, e.g. river
catchment, to ensure that alien species that have become established elsewhere in Great
Britain do not establish locally.
5.2

Defining the area for alien species management

It is not always adequate just to set national priorities for action, as threats from alien
species will vary locally (Defra, 2007a). The Scottish Wildlife Trust (SWT, 2007) pointed out
that to be effective, control of alien species should not be solely site-based, but should be
both strategic and take account of the landscape scale. In England, local authority areas
and / or river catchments have been suggested as potentially appropriate for the focus of
alien species management (RPS Ecoscope Applied Ecologists, 2005). Indeed, the SWT
indicated that for terrestrial species, the river catchment level should be the preferred scale,
while UKTAG suggested that the much larger River Basin Districts would be appropriate as
they already had management structures in place with links to local authorities.
The consultation exercise indicated that alien species should be tackled at either the
catchment level or at a level appropriate for the particular species or threat. Focusing on a
specific water body might be appropriate in some cases. However, it was also pointed out
by some consultees that concentrating solely at a site level would not be effective in the
longer term, a similar view to that held by the SWT and UKTAG. Some of the organisations
consulted did focus on sites, either as known hotspots for an alien species, or sites with a
high conservation interest e.g. Sites of Special Scientific Interest (SSSIs). Although
organisations were aware that control of alien species would be more effective if a larger
area was addressed, they were forced to prioritise individual sites due to lack of resources.
This could be an issue if management at a larger scale is to be effective.
5.3

Defining the problem

The consultation highlighted the fact that while many organisations had some information on
the extent of alien species, much of it was incomplete or in a form not readily accessible.
The need for accurate data to enable the formulation of plans has been emphasised
elsewhere (RPS Ecoscope Applied Ecologists, 2005; Scottish Wildlife Trust, 2007; Defra,
2007a), as well as by consultees. Some individuals indicated that in some circumstances a
thorough survey of the status of an alien species would have to be carried out and this
approach has been endorsed by UKTAG.
Many individuals knew the general extent of some alien species in their geographical area of
interest, although this knowledge was almost entirely limited to high impact species and also
to plants. Less was known about the extent of alien marine species though this was partially
a reflection of the range of organisations contacted. Even so, this is a cause for concern.
Those individuals contacted who had an interest in marine species said that this was one
area where research was urgently needed and this was also stated in Meliane & Hewitt
(2005). It has been suggested that the setting of marine ecosystem objectives should form
part of a Marine Act for Scotland (Scottish Wildlife Trust, 2007) as it was felt that there was a
lack of a strategic approach in this area.
A requirement for a coordinated approach to data collection and data-holding mechanisms
was highlighted in the draft INNS and was regarded as a high priority (Defra, 2007a). A key
action was to establish a central repository for such information. The need for some sort of
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central database for information was highlighted in this consultation with most consultees
regarding it as important. Responses to the draft INNS indicated that the National
Biodiversity Network (NBN) would be the only sensible repository for alien species
information (Defra, 2007b), although others have suggested that local biological record
centres would be most suitable (RPS Ecoscope Applied Ecologists, 2005). The NBN was
mentioned by some individuals in this consultation as being a useful data source, but in
general very little was said about what form a central database should take or by whom it
would be held. It was also pointed out by individuals that local biological record centres
were lacking in the Argyll and Tay areas.
Therefore, there will need to be an initial audit of the information that is currently known
about a species, its extent and its potential threat. This will allow the prioritisation of species
and actions. It is also important that the species information should be centrally held and
allow all interested parties to gain access.
5.4

Setting objectives

The importance of setting objectives and following them through clearly came across in the
consultation. The draft INNS also identifies an important role for clear objectives (Defra,
2007a, 2007b). Both INNS and the SWT policy document on non-native species (Scottish
Wildlife Trust, 2007) suggest that a scientifically rigorous risk assessment process is
required to provide the basis for setting priorities for action. The INNS also sees the
development of a Risk Assessment Panel as important in horizon-scanning and determining
future risks from alien species, although the strategy also recognises that some risk
assessment will be needed to prioritise actions relating to current threats.
The UKTAG envisages that risk assessments will depend on the status of an individual
water body; habitat availability, the presence of predators and the invasiveness of the alien
species (UKTAG, 2004). The assessments also need to take account of any proposed
control method, for example the risk to native species through herbicide applications (RPS
Ecoscope Applied Ecologists, 2005).
Management objectives for each affected water body will need to be specified. As well as
achieving good ecological status, objectives should take into account other targets such as
SSSI objectives or BAP requirements. However, it has been pointed out by UKTAG that
eradication of an alien species may not always be possible and less ambitious targets may
have to be set (UKTAG, 2004).
5.5

The management framework

UKTAG proposes setting up one or more alien species forum within each River Basin District
to manage existing threats and problems (UKTAG, 2007b). The group points out that a
coordinated approach involving a wide range of partners and stakeholders is likely to result
in a greater chance of success in the long term. This approach has also been advocated by
SEPA who have suggested that the management of alien species would be part of the
programme of measures in the River Basin Management Plan (SEPA, 2007). Furthermore,
SEPA envisages that each AAG will identify and prioritise species and preventative and
control measures in their areas and that the AAGs will also involve potential partners and
stakeholders. Involving as wide a range of stakeholders and individuals as possible by the
use of forums has also been advocated elsewhere (RPS Ecoscope Applied Ecologists,
2005).
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Approximately 70% of the individuals consulted in the present exercise felt that alien species
forums would be beneficial to the management of alien species, enabling an integrated
approach to the development of strategies and plans.
A number of forums for tackling alien species already exist in the UK; the Tweed Forum
established in 1991 is one example working in Scotland (www.thetweedforum.com). This is
a group of statutory and non-statutory organisations who have a long-term interest in the
sustainable management of the Tweed catchment. Their roles and expertise cover a range
of subjects including tourism, flood management and water resources, as well as alien
species management. The Tweed Invasives Project (Tweed Forum, 2006) reviewed control
strategies for giant hogweed, Japanese knotweed and Himalayan balsam in the Tweed
catchment and showed significant and successful management of giant hogweed. One of
the key factors in this success was seen as being the forum itself, in that it involved a wide
variety of organisations, interests and individuals and was able to involve farmers and
landowners in the project.
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6
6.1

STRATEGIES FOR ARGYLL AND TAY AAG AREAS
General strategy

Strategies for the Argyll and Tay AAG areas have common themes and structures, which are
described below.
As indicated above, the three principles of prevention, detection / surveillance and control /
eradication will be adopted for managing alien invasive species in an AAG area. However,
the emphasis on each element will vary depending on the requirements of the area, and are
also likely to change over time. Partnerships of different bodies – statutory bodies, NGOs,
various administrations, external stakeholders, interest groups and others – will be needed
to develop the strategies around the three principles. These partnerships are likely to vary
according to the individual requirements and the species concerned.
Forums for managing alien species appear to be the most desirable method of creating
these partnerships and it is recommended that these alien species forums should be a subset of, or allied to, the AAGs themselves. SEPA envisages a role for the AAGs in both
setting priorities for alien species management and in their control.
As previously discussed, information on the extent and successful management of alien
species may be held by a variety of different organisations. These organisations need to be
the key members of any forum. The range of potential members will include candidates from
both the statutory / official sector and the non-statutory and amateur sectors. It is suggested
that there should be an initial steering group set up to propose, select and secure the
commitment of candidate members. Achieving the right balance will be a fundamental
challenge for this group.
It is proposed that:
•

A steering group be set up, which may be the AAG itself or a sub-group of it

•

The steering group will propose and secure the commitment of suitable members for
the alien species forum

•

A coordinator should be appointed who will report back to the AAG Forum which will
ensure upwards reporting to the National Group

•

Management of any species should be based around river catchment systems

The priorities for management will be determined based on the potential threat of the alien
species and the options for effective management – containment, limited control or
eradication. It will always be important to do as much as possible to prevent the introduction
of alien species. Assessments will therefore need to be carried out to determine whether the
species are absent or present. This will include an audit of existing information, but detailed
survey work may also be required to determine population parameters and geographical
spread of individual species. A risk assessment exercise can then be carried out to
determine priorities for management which will form the basis for setting objectives for each
species, including timescales for action. Such objectives might range from surveillance to
detect invasion by species currently absent, through continued monitoring of current
populations, to eradication. This process is likely to require the input from specialist groups
and experts. Therefore:

25

•

An audit of the current knowledge of the extent of these species within the AAG area
should be carried out. Additional survey work may be required to gather these data.

•

A scientifically rigorous assessment group, a Risk Analysis Panel, should be set up
to determine the initial list of invasive species of concern, and propose appropriate
management including prevention of introduction of alien species as well as the
management of species already present or nearby. The Risk Analysis Panel may
be a sub-group of the alien species forum as some of the individuals are likely to be
members of both groups.

•

This information, in conjunction with knowledge of the manageability and predicted
outcomes, should be used to determine the priorities for management. The extent
of available resources may have an impact on this prioritisation.

•

Action Plans should be drawn up for each species / management objective.

For species already present, their detection and monitoring is important for successful
control. Data on the extent of species are likely to exist in a range of formats and be
distributed among a variety of organisations. The Risk Analysis Panel will need to determine
the current state of these datasets for a particular species and their coverage. The project
officer should coordinate further data collection and ensure that it is sufficiently compatible to
provide evidence to inform the risk analysis procedure and action plans. It is important that
any data collected are compatible with national requirements as well as local ones.
These action plans will generally be carried out at a river catchment level to make certain
that the management is cost-effective and has a lasting impact, although in some cases
management might be limited to specific sites (for example, SSSIs or individual water
bodies). Action plans for the control of alien marine species are likely to be somewhat
limited in the first instance as less is known about the extent of many of these. Research
into these species may lie outside the authority of local forums and may require input at a
national level, as has been suggested by the SWT (Scottish Wildlife Trust, 2007).
In the first instance, the plans might be grouped into terrestrial, freshwater and marine
(depending on the extent of the threat in each system), as it is likely that different groups of
organisations and individuals will be required to carry out the action plans. Farmers and
landowners, as well as local interest groups will need to be involved if effective action is to
occur, and any action will need to be coordinated. To enable this:
•

Project officers should be appointed for each plan or a group of action plans. In the
majority of cases it is likely that a project officer would be responsible for all or most
action plans in an AAG area. However, there may be situations in the future where
an officer may have responsibility for a few or even a single species depending on
the nature of the threat and the control measures required. In most areas, it is
anticipated that the role of a project officer is likely to be a full-time post.

•

The project officer will act as a single point of contact and disseminate pertinent
information to all stakeholders and interested parties involved in the action plan as
well as reporting back to the alien species forum.

Successful control and eradication of alien invasive species is currently carried out by a
variety of organisations, often at a site-specific level, but also at a larger scale – catchment
or island level for instance. It is essential that information on best practice is shared
between different organisations and different AAG areas. Project officers, coordinators and
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the forums will play an important role in facilitating this exchange of information.
Furthermore, the provision of such advice and practical guidance should encourage the
participation of farmers and landowners in control and eradication programmes. A database
of methods and projects will facilitate better information sharing.
•

The project officer will also act as a focus for the collation of information such as
best practice for control methods, as well as liaising with other groups and forums.

•

A database should be maintained at a national level containing information on
species, projects and control methods. In most cases, it would be relevant to
maintain this at a GB rather than a Scotland level.

In some instances, action plans covering a catchment will form part of a wider action plan, at
regional, country or GB level for instance and the development of a single database will
facilitate the integration of such plans. Project officers will be essential in maintaining a
coordinated approach to this and ensuring that local initiatives contribute coherently to the
overall programme and facilitating synergies where appropriate.
Complete eradication of an invasive species once that species is well-established will
possibly only be carried out in a minority of cases, where the threat is large and the action is
likely to be cost-effective. Success will be achieved through coordinated action, the
provision of sufficient resources and the widespread support of stakeholders and the general
public. Account should be taken of the consequences for native species and, following
eradication, mitigation work may be required to ensure there is no recolonisation.
Prevention of alien species introductions is the most cost-effective and least environmentally
damaging approach to invasive species management. To be effective, this requires some
national input, both at a UK and a Scotland level, and may require legislation (such as
prohibiting the sale of some species). At a local area level, information and public
awareness campaigns will be important. These campaigns should include industry, interest
groups and the general public, highlighting the risk and the cost to society, the environment
and the economy. In particular, those sectors involved in the key transfer pathways of the
invasive species should be targeted. An element of horizon-scanning will be required to
enable the effective prevention and the targeting of resources, but this will best be done by
the Risk Analysis Panel (both nationally and locally).
Public information programmes will be an important element of the Species Action Plans
(SAPs). Some concerted effort will be required at a national and a GB level to improve
awareness and public understanding of the threat from alien invasive species. However, it is
likely that the alien species forums will play a role in disseminating information to specific
local audiences and on particular threats. The method of communication will vary with the
targeted audience but posters, identification guides, information leaflets, newsletters,
websites and articles for the media might be used. Training in identification of some species
may also be beneficial.
The project officers and the groups executing the action plans should determine whether, at
a local or regional level, communication with other interest and user groups should be
established and the most effective way that this might be managed. Regular newsletters
should be produced to update members of the action plan group and other stakeholders,
including those at a national level.
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6.2 Proposed strategy for Argyll AAG area
The strategy for the Argyll AAG area should be as described above in section 6.1. However,
there are specific species and habitat issues that an alien species forum would have to
address.
The Argyll AAG falls within the Argyll and Bute administrative area. Local Biodiversity Action
Plans have been developed within the area covering a range of prioritised species and
habitats (www.argyll-bute.gov.uk/biodiversity/LBAP/Index.htm). There are species and
habitats mentioned in the Habitat Action Plans (HAPs) and SAPs in which the alien species
forum would have an interest. The assessment of marine environments for alien species will
also be important in the Argyll AAG due to its long coastline. There are a number of marine
or saltmarsh species that could have an environmental impact in the Argyll AAG area.
Points to note include:
•

In the HAP for Controlled Waters, it is pointed out that the changes in water levels
that occur there encourage Japanese knotweed.

•

Within coastal and marine areas, a variety of habitats might be at risk. In coastal
saltmarshes (Coastal Saltmarsh HAP) common cord-grass (Spartina anglica) is
known to occur at two sites but appears to be contained. Continued monitoring of
this species in this habitat and also in seagrass (Zostera) beds (Seagrass Beds
HAP) should take place to ensure that the threat from this species does not
increase.

•

Seagrass beds are additionally at risk from wireweed (Sargassum muticum). This
UKTAG high impact species (also known as Japanese weed) is known to have
reached Loch Fyne by August 2006 (Ashton et al., 2006; SEPA, 2007).

Two species for which SAPs have been produced in the Argyll and Bute administrative area
and which are or might be affected by invasive species are:
•

Powan is at threat from translocated native species, such as ruffe, which prey on the
eggs. These species are used as live-bait by fisherman and can easily become
established in new areas. However, the two known locations for powan – Loch
Lomond and Loch Eck – lie just outside the Argyll AAG area.

•

The SAP for great crested newts (Triturus cristatus) indicates that this species is at
risk from inappropriate fish stocking.

In addition, the Argyll and Bute Local Biodiversity Action Plan (LBAP) proposes the
development of catchment management plans to support a number of habitats and species
(HAPs and SAPs). It suggests also that this type of plan would benefit from the development
of the RBMP under the WFD.
Japanese skeleton shrimp (Caprella mutica), a marine amphipod on the UKTAG unknown
impact list, was found at a salmon farm in the Lynne of Lorne near Oban in 2003 (Willis et
al., 2004) and has since been found at Dunstaffnage and Craobh Haven (Ashton et al.,
2006). Another unknown impact species, Antithamnionella ternifolia, (a red alga) is widely
distributed on the south and west coasts of Britain as far north as Argyll (Eno et al., 1997). It
spreads mainly through fragmentation as it grows on ropes and ships’ hulls. Despite (or
perhaps because of) having an unknown impact, it is important that any threat from these
species is monitored.
A list of potential members of the Argyll AAG alien species forum is in Table 9.
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Table 9 – List of suggested potential members of the Argyll AAG
alien species forum
Organisation
Argyll & Bute Council
Argyll Biodiversity Partnership
Argyll Fisheries Trust
BW
BTCV
Dunstaffnage Marine Lab (SAMS)
Forest Enterprise
Forestry Commission Scotland
FBA
FWAG
Harbour Authority e.g. Tarbert (Loch Fyne) Harbour Authority
HTA
LLTNP
Loch Lomond Fisheries Trust
Ministry of Defence
Mull & Iona Ranger Service (Argyll Biodiversity Partnership)
National Trust for Scotland
NFU Scotland
Plantlife
RAFTS (Association of Scottish River & Fishery Management Trusts)
Ramblers Association
RSPB
Scottish and Southern Energy
Scottish Aquaculture Research Forum
Scottish Environment LINK
Scottish Government
Scottish Power
Scottish Quality Salmon
Scottish Rural Property and Business Association
Scottish Water
SWT
SEPA
SNH
WWF
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Table 9 – List of suggested potential members of the Argyll AAG
alien species forum
Organisation
Representative/ key landowners or farmers
Representative/ key land managers
Representatives from relevant recreational organisations e.g. kayakers
Representatives from key local industries

6.3

Proposed strategy for Tay AAG area

The strategy for the Tay AAG area should be as described above in section 6.1. However,
there are specific species and habitat issues that an alien species forum would have to
address.
Within the Tay AAG area, Biodiversity Action Plans are covered mainly by the Tayside
Biodiversity Partnership Local Action Plan (www.taysidebiodiversity.co.uk). There are a
number of issues and concerns raised by the LBAP which an alien species forum will need
to take into account:
•

In the HAP for Estuaries, new or non-native species are indicated as a factor
causing loss or decline of habitat.

•

The HAP for Rivers and Burns is concerned about the extent of giant hogweed,
Himalayan balsam and Japanese knotweed along stretches of some rivers and
especially in the Perth area. Japanese knotweed also forms dense stands on the
River Earn, while along lower areas of the Dighty Burn (a small river that rises in the
Sidlaw Hills north west of Dundee), giant hogweed forms impenetrable stands. A
charitable trust, the Tay Foundation (www.tayfoundation.org), has been supporting a
survey of Himalayan balsam and Japanese knotweed along the Tay and its
tributaries as a precursor to a larger control programme.

•

Australian swamp stonecrop (Crassula helmsii) is also mentioned as a significant
threat in the Rivers and Burns HAP.

•

Bullhead (Cottus gobio) and other species such as the North American signal
crayfish are seen as potential threats in Tayside rivers. Indeed, the River Ericht (a
tributary of the Tay that runs through Blairgowrie) is deemed to be at risk from signal
crayfish due to their presence at a site on the river at Ballintuim (Tay AAG, 2007). In
another part of the Tay catchment, in the upper Earn, signal crayfish were
successfully eliminated by the Tay Foundation in 2006 using poison. However, it is
thought that signal crayfish may be present at other locations, on the Earn and on
the Shee.

•

The Standing Open Water HAP indicates that Canadian pondweed (Elodea
canadensis), Japanese knotweed and giant hogweed are already firmly established
in Tayside but other species such as Australian swamp stonecrop, floating
pennywort (Hydrocotyle ranunculoides) and water fern (Azolla filiculoides) are also
of concern.
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•

Many fish species native to the UK, but not to the water bodies in the HAP, are
considered a threat. Lochans on Rannoch Moor have been stocked with a variety of
translocated fish species and roach have become established in Loch Tay. There is
also concern over the inappropriate spreading of species such as pike and perch
which are already common in Tayside.

•

Zebra mussel (Dreissena polymorpha) are seen as a potential threat to biodiversity.

•

Marenzelleria viridis, a marine polychaete on the UKTAG unknown impact list, was
found in the Firth of Tay in 1984 (Atkins et al., 1987; Eno et al., 1997) where its
distribution and population densities in intertidal mudflats were negatively correlated
with all other species, although it occurred at greater sediment depths than other
species.

A list of potential members of the Tay AAG alien species forum is in Table 10.
Table 10 – List of suggested potential members of the Tay AAG
alien species forum
Organisation
Angus Council
Angus Ranger Service
Atholl Estates
BW
BTCV
Cairngorms National Park
Crieff Angling Club
Dundee City Council
Esk Fisheries Trust/ Esk District Salmon Fisheries Board
Fife Council
Forest Enterprise
Forestry Commission Scotland
FBA
FWAG
HTA
Marlab (Fisheries Research Services)
Ministry of Defence
National Trust for Scotland
NFU Scotland
Perth and Kinross Council
Plantlife
Port Authority e.g. Montrose Port Authority
RAFTS (Association of Scottish River & Fishery Management Trusts)
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Table 10 – List of suggested potential members of the Tay AAG
alien species forum
Organisation
Ramblers Association
RSPB
Scottish and Southern Energy
Scottish Aquaculture Research Forum
Scottish Environment LINK
Scottish Government
Scottish Power
Scottish Quality Salmon
Scottish Rural Property and Business Association
Scottish Water
SWT
SEPA
SNH
Tay District Salmon Fisheries Board and Tay Foundation
Tay Estuary Forum
Tay Foundation
Tayside Biodiversity Partnership
Tayside Native Woodlands
WWF
Representative/ key landowners
Representative/ key land managers
Representatives from relevant recreational organisations e.g. kayakers
Representatives from key local industries
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7
7.1

THE NATURAL ENGLAND ALIEN SPECIES PROJECT
Natural England project outline

Natural England commissioned a project in 2007 to translate the high-level Defra INNS to
work at a lower level, and achieve a strategic approach to non-native species management.
The approach taken in England was to hold stakeholder workshops in two pilot counties –
Cumbria and Norfolk. The aim was to create two operational initiatives, to act as ‘best
practice’ examples (Atkins, 2007).
The workshops in Cumbria and Norfolk identified the need for a range of actions required for
effective management of non-native species, including data gathering to fill information gaps,
monitoring, and direct removal of species. It was acknowledged that there is a need for
information on the extent and distribution of species present, as well as species likely to
pose a threat. Furthermore, the need for a central location of data, both at a regional and
national level, was identified as being essential.
Workshop attendees stated that there may be some water bodies where there is no
practicable solution for eradication and it may be necessary to consider what reasonable
actions could be taken to maintain or improve the environmental quality of the water body.
There were concerns that there were some non-native species (of both national and local
concern) not on the UKTAG list. In addition, it was thought that designation of important
sites would afford better protection and encourage the need to monitor pristine areas to
avoid the spread of non-native species.
Partnership working and the need for coordination of the process and partners, especially
the involvement of landowners with large holdings, was identified as important by workshops
in both pilot areas. It was suggested that one central organisation could not tackle the
problem alone and that coordination of practical activity would be essential for effective
management. It was pointed out, for example, that if volunteers were used, management,
coordination and financial support would be required.
The two stakeholder workshops agreed that management of invasive alien species is likely
to require a large amount of money. Some of this could be spent on novel approaches to
control, as well as research into potential new grants or use of existing mechanisms, as well
as on practical control.
Identifying and utilising funding was thought to be a problem in Norfolk and Cumbria. The
Norfolk workshop attendees suggested that each organisation represented at the workshop
should investigate the possibility of providing £5000 for a central budget. This could be used
to fund a non-native species management coordinator. It was suggested by the Cumbria
workshop attendees that there was potential for funding through the use of grants and
existing schemes such as Entry Level Stewardship to assist landowners in tackling alien
species problems on their land.
7.2

Common themes between projects in Scotland and England

Management of invasive alien species in England and Scotland has some common needs.
The stakeholder groups in Cumbria and Norfolk and the consultees in Scotland identified
many of these. Most of the comments made at both Norfolk and Cumbria workshops are
similar to the responses received during the questionnaire consultation process in Scotland,
especially the need for coordination, a central source of information, controls on the
availability of invasive alien species, and the need for monitoring/ surveillance. Another
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common feature was the need for funding and appropriate regional or national level
coordination from a central organisation within the county or region.
Both stakeholder groups and consultees stated that coordination of control measures is
needed to avoid a piecemeal approach to management of invasive alien species. The
Tweed Forum approach is one useful example identified, where funds for materials and
facilitation were provided, which helped private landowners manage species such as giant
hogweed, Japanese knotweed and Himalayan balsam. This was cited as a good example of
a practical approach which could be followed elsewhere. A catchment-based group of
people (an alien species forum) was thought by both workshops and consultees to be useful
to coordinate data gathering, identify risk and for management of invasive alien species.
Both the projects in England and in Scotland found that raising awareness was thought to be
essential to the management of non-native invasive species, especially plants (e.g. those
available for horticultural purposes). Information about non-native invasive species should
be provided at garden centres and nurseries, and alternatives offered which could reduce
the risk of spread of the invasive varieties.
A final parallel drawn was that knowledge of the extent and distribution of species and
understanding of their ecology is essential before control measures can be used. Preventing
the introduction of invasive alien species is easier and less expensive than controlling or
eradicating after introduction, and funds should be available to prevent introduction and
release of alien invasive species.
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8

CONCLUSIONS

The consultation stage of this project showed that invasive alien species are seen as a
significant threat to biodiversity and water quality, and that forums would be an acceptable
method for tackling alien species management. Parallels can be drawn between the findings
of this project and the similar exercise undertaken for Natural England (Atkins, 2007).
Individuals and organisations involved in both projects had similar concerns about gaps in
data, the need for coordination and the need to raise awareness of problem species. The
main barriers to setting up these forums were seen as finance and identifying a lead
organisation.
Strategies for tackling alien species problems need to identify the core species for inclusion
in the strategy, define the most appropriate scale for managing alien species, and assess
the problems in each area. This is likely to involve an initial audit of information currently
held (and possibly further survey work), to allow prioritisation of species and actions.
Prevention, detection and surveillance, and control/ eradication will be the focus for these
strategies.
Forums are thought to be the most desirable method of creating partnerships to develop
alien species strategies, and a steering group should be responsible for securing
commitment of suitable members for the forums. Priorities for management will be based on
potential threat and options for management (containment, limited control, or eradication).
Since prevention of alien species introductions is the most cost-effective approach to
invasive species management, national input will be required. Species action plans drawn
up may form part of a wider plan at regional, country or GB level. Public information
programmes will be an important element of these action plans and the alien species forums
are likely to play a role in disseminating information at a local level.
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APPENDIX 1

UK TECHNICAL ADVISORY GROUP ON THE WATER FRAMEWORK
DIRECTIVE: LISTS OF INVASIVE ALIEN SPECIES

For the purpose of risk assessment under the Water Framework Directive, alien species are
assigned to one of three categories: ‘high’, ‘low’ , and ‘unknown’ impact (UKTAG, 2004):
•

•

•

High Impact: alien species, known to be invasive, which have caused documented
harm in habitats where they have become established. These species are likely to
become established, and their propensity to spread rapidly means that the only
effective way of dealing with a problem is prevention, rather than control.
Low Impact: alien species known on the basis of stringent criteria to have a low
probability of becoming invasive, and where field observations have shown no
adverse impacts over many years of establishment. These species will have been
subject to a comprehensive evaluation.
Unknown Impact: alien species whose probability of becoming invasive is unknown,
and for which a full risk assessment is required. Adequate ecological information is
not available and potential impacts on recipient habitats and biota are not known.

This classification of species has been amended recently, and there will be further changes
in future. The list is likely to include translocated native species – species native to the UK
that may be considered as potential threats when introduced into other parts of the country
where they were previously absent. Parasites, however, will no longer be included. The
species lists and their classifications may change as new species invade, others cease to be
a problem, or scientific knowledge of particular alien species develops. Variations in other
factors might justify amendments, including the recipient water body (e.g. nutrient
enrichment, engineering works), species distribution (e.g. end of ‘lag phase’ following
species introduction), climate change and species interactions. The 2007 version of this
classification (UKTAG, 2007a) can also be found at:
http://www.wfduk.org/tag_guidance/Article_05/Folder.2004-02-16.5332/alien_tag_table
UKTAG high impact plant species (Dicot = Dicotyledonous, Monocot = Monocotyledonous)
Scientific name
Fallopia japonica
Heracleum mantegazzianum
Impatiens glandulifera
Mimulus cupreus, M. guttatus and
hybrids
Rhododendron ponticum
Crassula helmsii
Hydrocotyle ranunculoides
Myriophyllum aquaticum
Elodea canadensis
Elodea nuttallii
Spartina anglica
Azolla filiculoides
Sargassum muticum

Common name
Japanese knotweed
Giant hogweed
Himalayan balsam

Type
Dicot
Dicot
Dicot

Habitat
Terrestrial
Terrestrial
Terrestrial

Monkey-flowers

Dicot

Terrestrial

Rhododendron
Australian swamp stonecrop
Floating pennywort
Parrot's feather
Canadian pondweed
Nuttall's pondweed
Common cord-grass, Townsend's
grass or ricegrass
Water fern
Japanese weed, wireweed

Dicot
Dicot
Dicot
Dicot
Monocot
Monocot

Terrestrial
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater

Monocot

Estuarine
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Pteridophyte Freshwater
Brown alga Marine

UKTAG high impact animal species
Scientific name
Carassius auratus
Cyprinus carpio
Pseudorasbora parva
Crangonyx pseudogracilis
Eriocheir sinensis
Lernaea cyprinacea
Pacifastacus leniusculus
Procambarus clarkii
Elminius modestus
Potamopyrgus antipodarum
Dreissena polymorpha
Crepidula fornicata
Urosalpinx cinerea
Styela clava

Common name
Goldfish
Common carp
Topmouth gudgeon
Freshwater amphipod
Chinese mitten crab
Anchorworm, copepod, parasite of
freshwater fishes
North American signal crayfish
Red swamp crayfish
Barnacle species
Jenkin’s spire shell
Zebra mussel, freshwater bivalve
Slipper limpet
American oyster drill
Leathery sea squirt

Type
Fish
Fish
Fish
Crustacean
Crustacean

Habitat
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater

Crustacean Freshwater
Crustacean
Crustacean
Crustacean
Mollusc
Mollusc
Mollusc
Mollusc
Chordata

Freshwater
Freshwater
Marine
Freshwater
Freshwater
Marine
Marine
Marine

UKTAG low impact plant species, Dicot = Dicotyledonous, Monocot = Monocotyledonous
Scientific name
Impatiens capensis
Lupinus nootkatensis
Montia (Claytonia) sibirica
Petasites japonicus
Aponogeton distachyos
Crocosmia x crocosmiiflora

Common name
Orange balsam
Lupin
Pink purslane
Giant butterbur
Cape pondweed, water hawthorn
Montbretia

Type
Dicot
Dicot
Dicot
Dicot
Dicot
Monocot

Acorus calamus

Sweet-flag

Monocot

Vallisneria spiralis
Pikea californica

Tapegrass
Captain Pike’s weed

Monocot
Red alga

Habitat
Terrestrial
Terrestrial
Terrestrial
Terrestrial
Freshwater
Terrestrial
Freshwater
(margins)
Freshwater
Marine

Type
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Mollusc
Mollusc
Mollusc
Mollusc
Annelid

Habitat
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Marine
Marine
Marine
Marine
Marine

UKTAG low impact animal species
Scientific name
Ambloplites rupestris
Ctenopharyngodon idella
Lepomis gibbosus
Leuciscus idus
Micropterus salmoides
Oncorhynchus mykiss
Rhodeus sericeus (amarus)
Salvelinus fontinalis
Aulacomya ater
Crassostrea gigas
Mercenaria mercenaria
Tiostrea lutaria
Clymenella torquata

Common name
Rock bass
Grass carp
Pumpkinseed
Orfe
Largemouth bass
Rainbow trout
Bitterling
Brook charr
Magellan mussel
Pacific oyster
American hard-shelled clam
New Zealand flat oyster
Bamboo worm
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Scientific name
Marenzelleria viridis
Corophium sextonae

Common name
Marine polychaete
Marine amphipod

Type
Habitat
Annelid
Marine
Crustacean Marine

UKTAG unknown impact plant species, Dicot = Dicotyledonous, Monocot =
Monocotyledonous
Scientific name
Egeria densa
Ludwigia grandiflora
Lagarosiphon major
Lemna minuta(miniscula)
Codium fragile ssp. atlanticum
Codium fragile ssp. tomentosoides
Colpomenia peregrina
Undaria pinnatifida
Agardhiella subulata
Asparagopsis armata
Antithamnionella spirographidis
Antithamnionella ternifolia
Bonnemaisonia hamifera
Grateloupia doryphora
Grateloupia filicina var. luxurians
Polysiphonia harveyi
Solieria chordalis
Odontella sinensis
Pleurosigma simonsensii
Thalassiosira punctigera
Thalassiosira tealata
Coscinodiscus wailesii

Common name
Large-flowered water-thyme
Water primrose
Curly water-thyme
Least duckweed
Green sea fingers
Green sea fingers
Oyster thief
Japanese kelp, Wakame
<none>
Harpoon weed
none
none
none
none
none
none
none

Type
Dicot
Dicot
Monocot
Monocot
Green alga
Green alga
Brown alga
Brown alga
Red alga
Red alga
Red alga
Red alga
Red alga
Red alga
Red alga
Red alga
Red alga
Diatom
Diatom
Diatom
Diatom
Diatom

Habitat
Freshwater
Freshwater
Freshwater
Freshwater
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine

Common name
Type
Narrow-clawed (Turkish) crayfish
Crustacean
Noble crayfish
Crustacean
Copepod, an ectoparasite of freshwater
Crustacean
fish
Copepod, a parasite of fish
Crustacean
Copepod, a parasite of fish
Crustacean
Copepod, a parasite of fish
Crustacean
Copepod, a parasite of fish
Crustacean
Freshwater malacostracans
Crustacean
Freshwater malacostracans
Crustacean
Barnacle sp.
Crustacean
Marine copepod
Crustacean

Habitat
Freshwater
Freshwater

none

UKTAG unknown impact animal species
Scientific name
Astacus leptodactylus
Astacus astacus
Achtheres percarum
Ergasilus briani
E. sieboldi
Neoergasilus japonicus
Tracheliastes polycolpus
Asellus communis
Corophium curvispinum
Balanus amphitrite
Acartia tonsa
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Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Marine
Marine

Scientific name

Eusarsiella zostericola
Rhithropanopeus harrisii
Craspedacusta sowerbyi
Gonionemus vertens
Clavopsella navis
Dugesia tigrina
Phagocata woodworthi
Planaria torva
Ferrissia wautieri
Marstoniopsis scholtzi
Menetus dilatatus
Musculium transversum
Physa acuta
P. gyrina
P. heterostropha
Petricola pholadiformis
Mya arenaria
Ensis americanus (directus)

Common name
Japanese skeleton shrimp (marine
amphipod)
Marine ostracod
Zuiderzee or dwarf crab
Freshwater jellyfish
Marine hydrozoan
Marine hydroid
A freshwater flatworm
A freshwater flatworm
A freshwater flatworm
A freshwater limpet
A freshwater snail
Trumpet ramshorn, a freshwater snail
Long fingernail clam
A freshwater snail
A freshwater snail
A freshwater snail
American piddock, false angel wing
Soft-shelled clam
American jack knife clam

Mytilopsis leucophaeta

Zebra mussel sp. (false dark mussel)

Mollusc

Branchiura sowerbyi
Limnodrilus cervix
Goniadella gracilis
Hydroides ezoensis
Hydroides dianthus
Janua brasiliensis
Pileolaria berkeleyana
Ficopomatus enigmaticus
Leucaspius delineatus
Ameiurus melas
Pseudorasbora parva
Rhodeus sericeus (amanes)
All species except A. sturio which is
protected on Schedule 5 of the WCA
Silurus glanis
Sander lucioperca
Haliplanella lineata
Ammothea hilgendorfi

Caprella mutica

Type

Habitat

Crustacean

Marine

Crustacean
Crustacean
Hydrozoan
Hydrozoan
Hydrozoan
Triclad
Triclad
Triclad
Mollusc
Mollusc
Mollusc
Mollusc
Mollusc
Mollusc
Mollusc
Mollusc
Mollusc
Mollusc

Annelid
Annelid
Marine polychaete
Annelid
Marine tubeworm
Annelid
Marine tubeworm
Annelid
Marine tubeworm
Annelid
Marine tubeworm
Annelid
Marine tubeworm
Annelid
Sunbleak (belica, motherless minnow) Fish
Black bullhead
Fish
False harlequin
Fish
Bitterling
Fish

Marine
Marine
Freshwater
Marine
Marine
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Marine
Marine
Marine
Marine
(brackish)
Freshwater
Freshwater
Marine
Marine
Marine
Marine
Marine
Marine
Freshwater
Freshwater
Freshwater
Freshwater

Sterlet/ sturgeons

Fish

Freshwater

European (Wels) catfish
Pikeperch (zander)
Orange-striped sea anemone
Sea spider

Fish
Fish
Anthozoan
Chelicerata

Freshwater
Freshwater
Marine
Marine

Freshwater oligochaetes
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APPENDIX 2

MAPS OF AAG PILOT AREAS

Map 1 - Argyll AAG area
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Map 2 - Tay AAG area
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APPENDIX 3

BLANK COPY OF QUESTIONNAIRE

Questionnaire – SNH Alien Species and the Water Framework Directive: Using Alien
Species Forums to Address Problems in Scottish Catchments
SNH, SEPA and the Scottish Government would like us to investigate the possibility of using
the Water Framework Directive (WFD) programme of measures as a method of controlling
alien species.
During this study, we will look at the potential effectiveness of tackling aquatic and riparian
alien species problems using alien species forums. As part of this, we are carrying out a pilot
study of two Area Advisory Group (AAG) regions, Argyll and Tay. We would like to determine
who potential forum members might be, what their views are on the value of this approach,
and how the mechanism might work in practice. We will then draft an alien species
management strategy for Argyll and Tay. Recommendations for developing and
implementing a Scotland-wide approach to alien species management will also be made.
This interview should last between 30 minutes and one hour, depending on the amount of
discussion we have. The questions are designed for a wide range of organisations, so if
there are any areas that you can’t cover, we can miss them out or you can perhaps suggest
a colleague that could fill in the gaps. Likewise, if there are any other issues relevant to alien
species that you want to discuss, we can fit these into the discussion.
The information you provide during this will be stored by us for the duration of this study, and
may be incorporated into guidance we produce but it will remain anonymous. However, if
you grant permission, we will include your name/ organisation in the acknowledgements at
the final reporting stage to recognise your contribution to the study.
(1)

Which aquatic and riparian alien species do you consider a problem and why?

(2)

The UKTAG (UK Technical Advisory Group) have categorised alien species
into high, low and unknown impacts. You should have already received this
full list.
What is your experience of the impacts and management of these species,
particularly those on the high impact list?
What are your views on particular methods of control e.g. use of herbicides?

(3)

This study is concentrating on the high impact species. Are there any
classified as ‘unknown’ impact that you think are particularly relevant to this
region and should be included with the high impact species?

(4)

In terms of the species you are aware of, do you have information on their
location and distribution in this area, and do you know how long they have
been present in this area, or how quickly they have spread?
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(5)

At what level should alien species be addressed and recommendations be
made for their management – for specific water bodies, at AAG area level, at a
regional level or at a river basin level?

(6)

Would co-operation and collaboration between interested parties help in the
management of alien species? Do you think this already exists?

(7)

How do we engage with the horticultural trade, in particular concerning alien
oxygenating plants, controlling the species on sale, and preventing them
‘escaping’ or being released into water bodies?

(8)

How do we engage with the angling community, and how should they be
involved?

(9)

Would alien species forums have a role in the management of alien species? If
not, do you have any alternative suggestions?

(10)

Who should be on the alien species forum? Do you think that there are any
particular sectors which should definitely be represented? Are there sectors
which may have been omitted from this sort of forum in the past, e.g. land
managers?

(11)

How would the alien species forums be run? For example, who should take
responsibility for co-ordinating them and taking control of how they are run?

(12)

How often do you think the forums should meet and could they be ‘bolted on’
to an existing forum or meeting?

(13)

Would an alien species co-ordinator help the management of alien species? i.e.
to provide a one point contact, encourage people to come together or act as a
figure-head

(14)

How do you think the forum should be financed? Would your organisation/you
be prepared to offer cash or in-kind help?

(15)

If you were to attend an alien species forum, would it be as part of your job or
in your own time? If attending in your own time, would payment of travelling
expenses encourage you to attend meetings? Do you think covering expenses
for attendees would encourage wider participation?

(16)

Would a project officer help?

(17)

Should we make the recommendations species-specific or general?
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(18)

Would you be willing to be contacted again during the duration of this project
or attend a workshop if it is considered that there would be a benefit from
holding one?
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APPENDIX 4

LIST OF ADDITIONAL SPECIES CITED IN TEXT

Common name

Scientific name

Type

Great crested newt

Triturus cristatus

Amphibian

Barbel

Barbus barbus

Fish

Bullhead

Cottus gobio

Fish

Chub

Leuciscus cephalus

Fish

Dace

Leuciscus leuciscus

Fish

Perch

Perca fluviatilis

Fish

Pike

Esox lucius

Fish

Powan

Coregonus lavaretus

Fish

Roach

Rutilus rutilus

Fish

Ruffe

Gymnocephalus cernuus

Fish

Tench

Tinca tinca

Fish

Vendace

Coregonus albula

Fish

Mink

Mustela vison

Mammal

A salmon parasite

Gyrodactylus salaris

Parasite

American skunk cabbage

Lysichiton americanus

Plant

Himalayan knotweed

Persicaria wallichii

Plant

Large-flowered water
thyme

Egeria densa

Plant

Seagrass (eelgrass)

Zostera spp

Plant

Water hyacinth

Eichhornia crassipes

Plant

Water lettuce

Pistia stratiotes

Plant
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