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Globally, invasive species are
considered to be one of the major
threats to native biodiversity

summary

Invasive non-native species are a threat to our
biodiversity, ecosystem functions and have a cost
to our economy. With increased globalization
there is an increase in the movement of non-
native species around the world and the
increasing and accelerating trend of new
introductions of non-native species into Europe
across all taxonomic groups and environments
which corresponds to a global pattern. This
indicates that in the foreseeable future the
numbers of non-native species as well as their
impact will increase.

This report provides, for the first time in Ireland,
an overview of the apparent trends in the
introduction of invasive alien species. Data on
377 recorded non-native species and 342 non-
native potential invaders for the trends analysis
are taken from the 2012 Invasive Species in
Ireland risk assessment and National Invasive
Species Database. Limitations to the analysis

are highlighted and recommendations made for
future work to fill key knowledge gaps.

Recorded non-native species in Ireland

Of the 377 recorded non-native species in Ireland
that were risk assessed, the majority (66%) are
at risk of low impact, 21% ranked with a risk of
medium impact and 13% ranked as having a risk
of high impact. The percentage of high impact
species in Ireland is similar to other European
countries that have undertaken risk assessments.
The trend in introductions has increased
dramatically since the beginning of the 20th
Century and has accelerated further in the

last decade.

This increase in introductions is apparent
across all environments; 67% of all high and
medium impact species occur in the terrestrial
environment, 21% occur in freshwater
environments and 12% in marine. The rate

of increase is greatest for the freshwater
environment since 1980, and it the only
environment group where there is a larger
number of high impact species than medium

impact species. This indicates that freshwater
non-native species are more likely to have a high
impact where they are introduced.

Half of the high and medium impact species are
plants, a quarter are vertebrates and another
quarter invertebrates. Significantly, there has
been an unprecedented number of invasive
invertebrates recorded since 1990 and vertebrates
since 2000.

Most of the species are native to North America
and Asia, but the source region for many of these
is closer to Ireland, from already colonised areas.
Pathway analysis is needed to identify source
regions and whether species are being introduced
through intentional trade or unintentional ‘hitch-
hiking’.

Potential invader non-native

species to Ireland

In order to target limited resources efficiently
to mitigate the treat of new non-native species a
prioritised list of potentially invasive species, or
horizon scanning, has been developed.

Horizon scanning suggests that the percentage
of high and medium impact species arriving to
Ireland will increase, with the greatest number
of species occurring in the terrestrial and
freshwater environments.

To date, the majority of invasive species in
Ireland are plants, but the future trend may be
towards invertebrate and vertebrate species
comprising a greater percentage of all new
arrivals, with invertebrates dominating the
terrestrial environment and vertebrates the
freshwater environment. However, it is the threat
from high impact invertebrates that is of greatest
concern for freshwater environments.

Of the potential invaders, the greatest numbers
are likely to be native to Asia, North America and
Europe respectively. The potential for species
native to Europe to become high impact is of
particular concern.



Knowledge gaps
The focus of this initial trend analysis has been
on those species identified as having an impact,

however, including all non-native introduced
species would provide a more comprehensive
overview of the general trends in Ireland.
Such an analysis is constrained by not having
a definitive list of all non-native species for
Ireland. The production of such a list would
require an extensive audit of existing non-
native species across all taxa and would be
particularly challenging for many insect groups.
Nevertheless, work on its compilation should
commence, with the focus on development of
systems to capture information in a systematic
and formalised manner.

The trends analysis of marine species in

this report was very insufficient due to the
unavailability of data when populating the risk
assessment database in 2012. Since then however,

much work is underway in Ireland to list all
non-native marine species in support of fulfilling
Descriptor 2 of the Marine Strategy Framework
Directive where non-indigenous species
introduced by human activities are at levels that
do not adversely alter the ecosystems. A non-
native species inventory database for Ireland is
desirable where this marine data is compiled and
where additional attribute information is also
collated to allow for categorization and trend
analysis.

One significant recent development has been

the increased reporting in the wild of traded pet
species that have the potential to become invasive
in Ireland. There is an absence of comprehensive
information on the extent and scope of the pet
species traded in Ireland on which to base an
adequate risk assessment.



Recommendations:

Recommendation 1: Undertake an inventory and checklist of non-native species occurring
in Ireland.
Recommendation 2: As part of the inventory of the non-native species, capture attribute

information to facilitate future risk assessment and trend analysis
work. This non-native species inventory database would include
additional attributes such as population status, number of sightings
and distribution, known primary pathways, probable pathways, marine
geographic regions, invaded habitat to a EUNIS * level. Post collation
of the non-native species inventory database, trend analysis should be
repeated.

Recommendation 3: Ensure the non-native species inventory is interoperable with the
Great Britain database of non-native species.

Recommendation 4: Establish a database of pet, game and live food species traded or kept in
Ireland to enable an overview of the threat posed by these sectors to be
monitored.

Recommendation 5: Increased monitoring of the distribution and spread of the medium

impact species to better understand the threat posed.

Recommendation 6: Continue to monitor species in the National Invasive Species Database
to track distribution changes to support risk assessment.

Recommendation 7: Provide continued support for citizen scientist surveillance,
monitoring and reporting of invasive species.

Recommendation 8: Determine the applicability of the non-native species inventory
database for use also as a risk assessment tool.

Recommendation 9: Create a protocol to improve the quality of data and information on
non-native species being intercepted and introduced into Ireland to
inform assessment and rapid response, especially for those species
listed as having the potential to be high impact.

Recommendation 10: Undertake an inventory of marine and brackish non-native species in
Irish waters including information on status of establishment.

* (EUNIS) European Nature Information System



On the island of Ireland the annual cost

of invasive and non-native species is
estimated to be €261 million.
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1 Background

Globally, invasive species are considered to be
one of the major threats to native biodiversity,
with the World Conservation Union (IUCN)
citing their impacts as ‘immense, insidious,

and usually irreversible’ (IUCN, 2000).

Other direct drivers of biodiversity loss and
ecosystem service reductions are habitat
change, pollution, overexploitation, and climate
change (Millennium Ecosystem Assessment,
2005). Invasive Alien Species (IAS) are a main
cause of animal extinctions at the global scale
(Clavero and Garcia-Berthou, 2005) and in an
TUCN analysis of Red List data, invasive species
were highlighted to be the 3rd most severe
threat to birds and mammals (Vié et al, 2009).
The impact of invasive species not only affects
our biodiversity and the ecosystem functions
and services they provide, but they also impact
on our economic activities and human health.
In 2008, invasive species were estimated to cost
approximately €12.7 billion per year in Europe
(Kettunen et al, 2008) although the European
Commission has acknowledged that this is
likely to be an underestimate (COM, 2008). For
Great Britain, the economic cost of invasive
species is estimated to be £1.7 billion per
annum (Williams et al, 2010) and €261 million
is the current estimated annual cost of invasive
and non-native species to Ireland and Northern
Ireland (Kelly et al, 2013a).

With increased globalisation there is an
increase in the movement of non-native species
around the world (Hulme, 2009). Numerous
non-native species, many introduced only in
the last 200 years, have become successfully
established over large areas of Europe (Hulme
et al, 2009). Furthermore, biological invasions
are widely expected to become a greater
problem in the future (Lodge et al, 2006 and
Sutherland, 2008). Research by the European
Commission funded DAISIE* project, showed
that non-native species are invading Europe
at an unprecedented rate, 10,822 non-native
species are listed for Europe of which 10-15%
are expected to have a negative economic or

ecological impact (European Commission,
2008). This is supported by recent trend
analysis of invasive alien species introductions
at the European scale which also shows

an overall increasing trend in the number

of species being introduced (European
Environment Agency, 2009 and 2010). The
threat is likely to increase in the future unless
robust action is taken at all levels to control
the introduction and establishment of these
species and address those already introduced
(European Commission, 2011).

Prevention of invasive species establishment
and spread largely depends on the promptness
of response to the initial introduction(s). It is
therefore crucial to improve early detection and
early warning systems of invasion and establish
efficient frameworks to guide decisions on
eradication or management of new invasive
species. Underpinning this is a need to know
which are Ireland’s non-native species, which
of those are considered invasive and which, if
introduced to Ireland, might become invasive.
This is done through a formal process known
as a Risk Assessment. Risk assessment reviews
the current knowledge on non-native species
in a country and the region and categorises
them as being of either high, medium or low
risk of invasiveness. This categorisation is then
used as the basis for policy formulation and
mitigation strategies.

To date, two risk assessments have been
undertaken in Ireland, first in 2007 and an
expanded one in 2012, by Invasive Species
Ireland, a cross-border invasive species
initiative (Kelly et al, 2013b). From a very
large number of non-native species that were
assessed, the 2012 process identified 127
species as being of either high or medium
risk. This list of 127 species forms the basis
of action on invasive species in Ireland under
the Invasive Species Ireland initiative, and the
partner agencies. The National Biodiversity
Data Centre works in close collaboration

* (DAISIE) Delivering Alien Invasive Species Inventories for Europe



This report is the first overview of the
trends in the introduction of invasive
species to the island of Ireland.

with Invasive Species Ireland and its partners
to provide national co-ordination of data
management and dissemination on Ireland’s
invasive species. The Data Centre maintains
the National Invasive Species Database which
provides distribution data on high and medium
impact species. This work aims to facilitate up-
dating of risk assessment undertaken by Invasive
Species Ireland(see Kelly et al, 2013b) and
establishes an early warning system to alert for
new arrivals in the island of Ireland.

One of the benefits of maintaining a National
Invasive Species Database is that the empirical
data available for the Risk Assessment can also
be used to document and assess the trends in

the historic introductions of invasive species in
Ireland. Such an assessment facilitates a greater
understanding of invasive species in Ireland, in
particular of when they were first recorded in the
wild and which environments are most impacted
upon. It also enables more effective decision-
making in prioritising actions and resources for
the future prevention, surveillance, monitoring
and control of invasive species.

1.1 Purpose of this report

This report provides, for the first time in
Ireland, an overview of the apparent trends in
the introduction of invasive species using data
from the 2012 risk assessment and National
Invasive Species Database. It reviews the
available data to undertake an analysis of the
temporal trend of species recorded in Ireland
for broad environments (terrestrial, freshwater,
marine) and taxonomic groups (plants,
vertebrates, invertebrates, others). Information
on the potential origins and native regions of
the introduced species is also presented. This
analysis and report is seen as an important first
step to a greater understanding of the past trends
of introduction of invasive species to Ireland as
well as providing some insight into what future
trends may be on the horizon. As this is the
first time such an analysis has been undertaken,
limitations to the analysis are highlighted and
recommendations made for future work to fill key
knowledge gaps.



2 Methodology

The data used are sourced from the Invasive
Species in Ireland 2013 prioritisation risk
assessment database. The risk assessment
process is detailed in a separate report by
Invasive Species in Ireland (Kelly et al, 2013b).
The methodology detailed below relates to
analysis of the data contained within the risk
assessment database for the purpose of looking

at the trends in introduction of invasive species.

The risk assessment was carried out for 377
non-native species recorded in Ireland up to
2012 and 342 species considered to be potential
invaders (i.e. not yet recorded in Ireland but
identified as likely to arrive in future). These
species were assessed, scored and ranked

into impact categories of high, medium and
low. For this report, analysis will focus on the
high and medium impact category species.
Cumulative graphs are used for trend analysis
on the basis that the risk of establishment,
spread, ecological and socio-economic damage
of invasive alien species increases with the
number of non-native species and individual
introductions (European Environment Agency,
2010). As part of the risk assessment, species
were categorised as either:

I Risk of high impact
Risk of medium impact, or
Risk of low impact

Separate assessments are carried out for
recorded species on the island of Ireland and
potential invaders. While the recorded and
potential invader risk assessments are similar
they evaluate the risk from different stages of
the invasion process:

e For species recorded in Ireland, the
risk assessment is based on questions
relating to the species current status
here, its ability to colonise successfully,
invasion history, associated impacts, and
management.

e For potential invasive species the risk
assessment includes the likelihood of a
species arriving to Ireland, its ability to
survive in respect to suitable climate and
habitat, its ability to spread and have an
impact on the conservation goals and
economy of an area.

Both the recorded and potential species
assessments take into account control measures
and societal factors that may limit or facilitate
the spread of the species.

The current trend in introductions analysis was
based on these categorizations.



The trend in introductions has

increased dramatically since the
beginning of the 20th Century and has
accelerated further in the last decade.

2.1 Temporal trend

For the present analysis, the date of first report of the species seen in the wild in Ireland is used. For
species where the date of first arrival has not been documented, these are assigned to an ‘unknown’
date category.

2.2 Environments

Species were categorised into one of three broad environment groups, terrestrial, freshwater or
marine. For species that can be found in more than one of these environments, the environment in
which is it mainly seen, or was introduced to, is used.

2.3 Taxon groups
Species were assigned to a major taxon group. The four taxon categories used are plant, vertebrate,
invertebrate and other. Fungi and algae are included in the ‘other’ category.

2.4 Native regions
The species native region is given by continent or other large geographical region as listed in the risk
assessment database. The regions used are:

e Africa . Europe

e Asia . Europe & Africa

e Australasia . North America

. Eurasia . South America

. Eurasia & Africa . North & South America

2.5 Limitations
The following limitations to the analysis are noted:

- Not all known non-native species in Ireland were included in the risk assessment process or for
this trend analysis.

- No distinction is made between whether the species is established, naturalised or a casual
occurrence in Ireland.

- Thereis alack of marine data with very few marine species included in the risk assessment and
therefore in this trend analysis report.

- The number of the non-native species ranked as medium or high impact is low, therefore any
trend analysis is limited due to the low sample size.



3 Results

The results are presented separately for species already recorded in Ireland and for potential

invader species.
3.1 Recorded species in Ireland

3.1.1 Risk impact categories

Medium Low

High il

Impact categories

Figure 1. Number
and percentage
of species in each
of the risk impact
categories.

>

66%

) 30 60 90 120 150 180 210

Number of species per risk category

240 270 3(

Of the 377 non-native species that were assessed, 250 (66%) are risk of low impact, 79 (21%) are risk of
medium impact, and 48 (13%) are risk of high impact. (Figure 1). The 48 risk of high impact species are:

e American mink (Neovison vison) .
e Asian clam (Corbicula fluminea) .
e Asian sea-squirt (Styela clava) .
e Blackrat (Rattus rattus) .
e Bloody-red shrimp (Hemimysis anomala) .
e Brown hare (Lepus europaeus) .
e Brownrat (Rattus norvegicus) o
e Canadagoose (Branta canadensis) .
e Canadian waterweed (Elodea canadensis) .

e Carpet sea squirt (Didemnum vexillum)
e Cherry laurel (Prunus laurocerasus) .
e Chinese mitten-crab (Eriocheir sinensis)

e Chinese muntjac (Muntiacus reevesi) .
e Chub (Leuciscus cephalus) .
e Common cord grass (Spartina anglica) .
e Crayfish plague (Aphanomyces astaci) .
e Curly waterweed (Lagarosiphon major) .
e Eel swimbladder nematode .

(Anguillicola crassus) .
e Fallow deer (Dama dama) .
e Feral ferret (Mustela furo) .
e Floating pennywort (Hydrocotyle .

ranunculoides) .
e Fringed water-Lily (Nymphoides peltata) .
e Giant hogweed (Heracleum .

mantegazzianum) .

e Giant knotweed (Fallopia sachalinensis)

Giant thubarb (Gunnera tinctoria)

Grey squirrel (Sciurus carolinensis)
Harlequin ladybird (Harmonia axyridis)
Himalayan balsam (Impatiens glandulifera)
Honey bee varroa mite (Varroa destructor)
Hottentot fig (Carpobrotus edulis)

House mouse (Mus musculus)

Indian house crow (Corvus splendens)
Japanese knotweed (Fallopia japonica) and
hybrids

New Zealand flatworm

(Arthurdendyus triangulatus)

New Zealand pygmyweed (Crassula helmsii)
Nuttall’s waterweed (Elodea nuttallii)
Pacific oyster (Crassostrea gigas)

Parrot feather (Myriophyllum aquaticum)
Prairie dog (Cynomys spp.)

Rhododendron (Rhododendron ponticum)
Ruddy duck (Oxyura jamaicensis)

Siberian chipmunk (Tamias sibiricus)

Sika deer (Cervus nippon)

Slipper limpet (Crepidula fornicata)
Sudden oak death (Phytophthora ramorum)
Wild boar (Sus scrofa)

Wire weed (Sargassum muticum)

Zebra mussel (Dreissena polymorpha)



Figure 2. Number
of species recorded
by date category

Figure 3. Number
of high and
medium impact
species per date
category

3.1.2 Date of first record
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The majority of species in Ireland were first recorded between 1901 and 2000 (n=60). This is nearly
four times as many as were first recorded during the previous century (n=16) (Figure 2).

In the first decade of this century (2001-2100) 15 species were recorded. If this trend were to continue
there would be significantly more species introduced during this century than previously with a
possible two and a half fold increase in the rate of introductions.

Date categories
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The number of introductions plotted by decade highlights the rate of introductions increasing in recent
decades (Figure 3). Indeed over one and a half times as many high and medium impact species have been
recorded in the last 50 years than during the first half of the 20th century.

An average of 3.1 high impact and 3.7 medium impact species have been recorded per decade since 1901.
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The rate of introduction for both high and medium impact species has increased steadily since the
1950s, with a rapid increase since 2000 (Figure 4).

3.1.3 Broad environments

Figure 5. Percent
of species in each
broad environment
category

67% of invasive species occur in the terrestrial environment, 21% in freshwater and 12% in the marine
environment (Figure 5). The terrestrial and marine environments have been invaded by more medium
than high risk species; for the freshwater environment the opposite is the case as there have been more
high impact species (Figure 6).



Figure 6. Number
of species recorded
per impact
category in each
broad environment
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Figure 7. Number
of species by broad
environment for
all date categories
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An analysis of the date of the first records of invasive species by broad environment shows that half

of all species were introduced either pre-1900 or their first date of sighting remains undocumented
(Figure 7). This makes the detection of any trends difficult, but does show the long history of arrival of
invasive species into Ireland.
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Of the introductions since 1900 there is an overall increasing trend in the number of species recorded
in each of the three broad environments (Figure 8). The greatest increase is for the freshwater
environment since 1980, but there is also an increase apparent for the terrestrial and marine
environments in since 1990.
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High SRR 1 1 27 over time
Medium 19 11 2 0 5 3 0 4 2 1 1 58
Freshwater
High 0 1 1 0 0 1 0 0 1 1 4 1 15
Medium 2 2 1 0 0 0 O 1 0 0 2 3 1 12
Marine
High 1 0 0 0 1 0 0 0 0 1 0 1 2 6
Medium 4 0 0 0 0 0 2 1 0 0 0 1 1 9

Ten of the 15 high impact freshwater species were recorded in the last 30 years. The decade
2001 to 2010 was the decade with most high impact species (n=12) recorded for each of the
three environments. The highest number of high impact species were recorded in the terrestrial
environment, but the rate of increase is greatest for the freshwater environment.



With increased globalisation there is
an increase in the movement of non-
native species around the world.

The 12 high impact Floating pennywort Siberian chipmunk
species recorded (Hydrocotyle ranunculoides) (Tamias sibiricus)
between 2001 First recorded: 2002 First recorded: 2007
and 2010 Status: Established in Status: Not known to
Northern Ireland. be established.
Action: Under eradication WIKIcommons Action: No control programme  Frank
programme. - GFDL in place. Kavanagh
Sea squirt Bloody-red shrimp

(Didemnum vexillum) (Hemimysis anomala)

First recorded: 2005 First recorded: 2008

Status: Established. Status: Established.

Action: Removal underway at Rohan Holt -  Action: Research into impacts

one site. CCW and control underway

Chub

(Leuciscus cephalus)

First recorded: 2005

Status: Recorded from one river.

Muntjac deer
(Muntiacus reevest)
First recorded: 2009
Status: Not known to

Action: Under eradication John Coyne -  be established. GB NNSS
programme. IFI Action: Open hunting season in
place.
Sudden oak death Slipper limpet
(Phytophthora ramorum) (Crepidula fornicata)

First recorded: 2009
Status: Established at one site in
Northern Ireland.

First recorded: 2005
Status: Established.
Action: Survey and control of

outbreaks underway at RHS.org.uk Action: Survey work at that GB NNSS
many sites. site continuing.

Chinese mitten crab Asian clam

(Eriocheir sinensis) (Corbicula fluminea)

First recorded: 2010
Status: Established.

First recorded: 2006
Status: Not known to

be established. Action: Research into impacts
Action: No sighting since 2009.  Alan Cullagh -  and control underway:.
SRFB
Harlequin ladybird Wild pig
(Harmonia axyridis) (Sus scrofa)

First recorded: 2007 First recorded: 2010

Status: Established. Status: Establishment uncertain.
Action: Individual sighting PRI Action: Rapid response

control in place. Total Rollin Verlinde eradication undertaken in many Shutterstock

eradication unlikely. - GISD locations.




4%

Plants
Vertebrates 48%

Invertebrates
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48% of the high and medium impact species are plants, 24% are vertebrates and another 24% are
invertebrates (Figure 7). The remaining 4% represent just five species, comprising two fungi and
three algae.
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Over the last 110 years there has been a gradual increasing trend in the number of plants and
invertebrates introduced but with an unprecedented acceleration in the number of invertebrates
recorded since 1990 and vertebrates since 2000 (Figure 10).

Figure 9. Percent
of species per
taxon group

Figure 10.
Cumulative trend
in the number of
plants, vertebrates,
invertebrates

and the 'other
taxon group first
recorded in Ireland
from 1901-2010



Figure 11.
Number of plant,
vertebrate,
invertebrate and
'other' taxon
group species in
each of the three
environments

Figure 12. Number
of medium and
high impact
species per taxon
group in each
environment
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Most of the plant and vertebrate introductions are terrestrial species (Figure 11). Invertebrates

are more evenly spread between the three environments with 41% terrestrial, 32% freshwater and
25% marine species. Plants dominate the terrestrial environment and invertebrates the marine
environment, with equal numbers of plant and invertebrate species recorded in freshwater. Three of
the five ‘other’ taxon group are found in the marine environment.
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Most plants are found within the terrestrial environment (Figure 12). However, the majority of

terrestrial plants tend to be medium impact whereas the majority of freshwater plants tend to be
high impact.

Most of the high impact species in the terrestrial environment are vertebrates.



The 15 high risk impact terrestrial vertebrates are:

e American mink (Neovison vison) e Grey squirrel (Sciurus carolinensis)

e Blackrat (Rattus rattus) e Indian house crow (Corvus splendens)
e Brown hare (Lepus europaeus) e House mouse (Mus musculus)

e Brownrat  (Rattus norvegicus) e Prairie dog* (Cynomys species)

e Canada goose (Branta canadensis) e Siberian chipmunk (Tamias sibiricus)
e Chinese muntjac (Muntiacus reevesi) e Sikadeer (Cervus nippon)

e Fallow deer (Dama dama) e Wildboar  (Susscrofa)

e Feral ferret (Mustela furo)

* The status of this species in the wild in Ireland needs to be reviewed.

3.1.4.1 Marine environment
15 high and medium impact species have been recorded in the marine environment.

Plant - Vertebrate . Invertebrate - Other
Unknown | e

pre-1900 |
1901 - 1910 |
1911 - 1920
1921 - 1930
1931-1940 |

19411950 |
19511960 MR
1961 - 1970 _
1971 - 1950 ]

1981 -1990

1991 - 2000
20012010 L

0 1 2 3 4 5

No of species

The small number of marine invasive species analysed and the fact that the first arrival dates of one
third of these is unknown, makes it difficult to detect any meaningful trends (Figure 13). Improved
reporting and study of invasive species in the marine environment is needed.

Figure 13. Number
of marine species
per taxon group



Figure 14. Number
of terrestrial
species per taxon

group

Figure 15.
Cumulative trend
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2010

3.1.4.2 Terrestrial environment
85 high and medium impact species have been recorded in the terrestrial environment.
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More that two and a half times more plants (n=26) have been recorded in the 20th Century than in

the previous century (n=10)* (Figure 14). Most vertebrates were recorded in the first decade of the
21st Century and this was also the only decade that species in the ‘other’ category were recorded. On
average, 2.3 plants, 0.8 vertebrates and 0.6 invertebrates were recorded every decade from 1901 to 2001.
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There is a staggered increased trend in the number of terrestrial plants, vertebrates and invertebrates
recorded since 1960 and a spike in the number of species recorded since 1990. The rate of
introductions may have levelled-off for plants, but is continuing for all other categories.

*10 terrestrial plants were recorded from 1801 -1900, 2 were recorded pre-1800 but are included under
the pre-1900 date category in the histogram chart



3.1.4.3 Freshwater environment
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27 high and medium impact species were recorded in the freshwater environment, and two thirds

of those introduced post 1900 have been recorded since the 1980s (Figure 16). An equal number of
plants and invertebrates (n=10 each) were introduced to the freshwater environment with plants being
recorded in six of the eleven decades from 1901. Most of the invertebrates (8 of 10) were recorded in
the last two decades.
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There has been an increase in the number of species recorded in all four taxonomic groups since the
1980s with the most significant increases seen for plants and invertebrates (Figure 17).

Fourteen of the 22 freshwater species recorded e Nuttall’s waterweed (Elodea nuttallii)

since 1901 are high impact species. These are: e Parrott’s feather (Myriophyllum aquaticum)

e Eel swimbaldder nematode e Zebra mussel (Dreissena polymorpha)
(Anguillicola crassus) e Asian clam (Corbicula fluminea)

e Canadian waterweed (Elodea canadensis) ¢ Chinese mitten crab (Eriocheir sinensis)

e African curly waterweed e Bloody-red shrimp (Hemimysis anomala)
(Lagarosiphon major) e Floating pennywort (Hydrocotyle

e Ruddy duck (Oxyura jamaicensis) ranunculoides)

e Crayfish plague (Aphanomyces astaci) e Chub (Leuciscus cephalus)

e New Zealand pygmyweed (Crassula helmsii)



Table 2. Summary
table of taxon
groups per broad
environment

3.1.5 Receiving environments
Results of the analysis of receiving environment of freshwater, terrestrial and marine by taxon group is

presented in Table 2. The figures provided are for high and medium impact species combined.

Table 2.

Freshwater Terrestrial Marine Total
Vascular Plant
Fern 1 1 0 2
flowering plant 9 49 1 59
Vertebrate
Bird 1 2 0 3
bony fish (Actinopterygii ) 4 0 0 4
Mammal 0 19 0 19
Reptile 1 0 0 1
Tunicate 0 0 3 3
Invertebrate
insect
beetle (Coleoptera) 0 1 1 2
non-insect
Annelid 0 0 1 1
Crustacean 5 1 4 10
flatworm (Turbellaria) 0 4 0 4
mite (Mesostigmata) 0 1 0 1
Mollusc (Gastropod) 2 5 1 8
Mollusc 2 1 2 5
roundworm (Nematoda) 1 0 0 1
Other
Alga 0 0 3 3
Fungi 1 1 0 2

Flowering plants are the most common, followed by mammals, crustaceans and molluscs (gastropods)
(Table 2). All bar two of the vascular plant group are flowering pants.

Of the 30 vertebrates, most are mammals (19) in the terrestrial environment, bony fish in freshwater
(4) and tunicates in the marine (3). Two bird species in terrestrial and one in freshwater, and a reptile
also in freshwater make up the total.

Of the 31 invertebrates, most are crustaceans (10) with five freshwater, four marine and one terrestrial
species. While there are 13 molluscs altogether these are spilt into distinct groups of mollusc
gastropods (8) and molluscs (5). The remainder is comprised of four species of flatworm, two of
beetles and one each of annelid, mite and roundworm.

The ‘other’ taxon group comprises three species of marine alga, and a freshwater and terrestrial
fungus. The marine environment is the only environment where high or medium risk tunicates,
annelids and alga were recorded.



3.1.6  Native regions
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Most of the high and medium impact species in Ireland originate from Asia (22%) and North America
(20%) (Figure 18). The third highest contributor of species is Europe (16%) including Great Britain,
Eurasia (15%) and Australasia (8%), followed by Eurasia (15%) and Australasia (8%).
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The largest number of high impact species are native to Asia (29%), followed by North America (21%),

Europe (15%) and Eurasia (15%) (Figure 19).
20% of the medium impact species are native to North America, 18% are native to Asia followed
closely by Europe (16%) and Eurasia (15%).

Figure 18. Percent
species per native
region

Figure 19. Number
of species per
native region
displayed by high
and medium
impact categories



Figure 20. Number
of species per
native region
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Figure 21.
Cumulative trend
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the numbers of species introduced from all regions except

for the combined Eurasia & Africa region (Figure 20). The greatest increase was from Asia and North
America which saw a five and four-fold increase respectively during the last century.
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There is an increased trend in number of species native to Asia and North America recorded in
Ireland, with this trend increasing rapidly over the last twenty to thirty years (Figure 21). The trend in

introduction of species from Europe is al

so increasing but at a slower rate. However, this graph does

not fully reflect the true European influence as the majority of pre-1900 species were of European
origin and these are not plotted in the graph.



3.2 Future introductions of non-native species
From a horizon scanning exercise, a further 342 species were identified as potential invaders to
Ireland. The analysis presented in this section is based on these potential invaders.

3.2.1  Ranking of potential species

Figure 22. Number
and percent of
species in each
impact category -
potential invaders
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15% of the potential invaders are ranked in the high impact species category (n=51), 28% as medium
impact (n=96), and 57% as low impact species (n=195).

3.2.2 Potential introductions - broad environments

Figure 23. Percent
of species in each

- Freshwater broad environment
category -

. Marine potential invaders

. Terrestrial

55% of the species in the high and medium impact categories are terrestrial species, 29% are
freshwater and 16% are marine species (Figure 23).
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Of the high impact category species, 26 are freshwater, 18 are terrestrial and seven are marine. Of the

medium impact category species, 62 are terrestrial with 17 terrestrial and marine. Significantly, a third

more of the species are in the freshwater than terrestrial environment which is in contrast to those

already in Ireland where almost double the species are terrestrial to freshwater. The larger number of

freshwater species highlights the real future threat posed to freshwater environments from
invasive species.

3.2.3  Potential introductions - taxon groups
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45% of the high and medium impact potential invaders are invertebrates, 31% are vertebrates and 19%
are plants (Figure 25).



