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Abstract

O ne-hundred-and-tw elve a lien  species are recorded  fo r m arine, b rack ish  and fresh w ate r environm ents in  Ireland , o f  these  sixty- 
e ig h t are th o u g h t to  be estab lished . T heir a rriva l has been m ain ly  due to  sh ipp ing , aquacu ltu re  and the  ornam ental industries. 
There are alm ost th irty  species considered  to  be invasive and som e th a t have arrived  recen tly  m ay  have sign ifican t fu tu re  im pact. 
The m ajo rity  o f  reco rded  a lien  species w ill have arrived  since 1950. U sually  these  species appear in B rita in  or N orthern  E urope 
befo re  occu rring  in Ireland. The m ajo rity  o f  th e  m arine species w ill have o rig ina ted  from  th e  N orth  Pacific  O cean w h ilst m o st o f  
th e  freshw ater species w ill have o rig in a lly  been  sourced  from  N orth  A m erica. The six ty -th ree cryp togen ic species arise ou t o f  the 
un certa in ty  o f  th e ir  o rig in  o r as to  how  th ey  w ill have arrived. Ireland  being  a  recen tly  d eg lac ia ted  island  and separa ted  from  the  
co n tinen ta l land  m ass w ill have acqu ired  the  m ajo rity  o f  its b io ta  since the  last g lac ia l re trea t m aking  d istin c tio n  betw een  native 
and a lien  species m ore d ifficu lt.

K e y  w ords : Ire land , C eltic  Sea, aquatic  species, in troduc tions, alien , freshw ater, m arine, invasive , p opu la tion  status

The spread of alien species arises out of 
centuries of human mobility aided by increased 
trade over progressively greater areas via new 
vector transmissions and further and more rapid 
routes for dispersal (Minchin 2006a, 2007a). 
Trade in Ireland up till the early 1900s was 
mainly confined to Britain, Northern Europe, and 
the eastern coast of North America. Today links 
exist with all continental regions and aliens may 
be directed through Northern Europe or Britain 
and then subsequently spread as a result of 
natural range extensions and/or by human 
transmissions to Ireland.

There have been compilations of alien species 
for Ireland for some taxonomic groups (Hayden 
2002, Reynolds 2002), environments (O’Riordan 
2002) or as a result of specific industries

Introduction

(Minchin 1996, 2004). No previous attempt has 
been made to include all known alien aquatic 
species from the freshwater, brackish (transi
tional) and marine environments of Ireland or to 
separate them according to alien and cryptogenic 
components. However, a full list of aquatic 
aliens is unlikely to be achieved as this requires 
specific taxonomic knowledge, regular moni
toring to reveal them and many are either or both 
rare or cryptic and remain undiscovered. Those 
that become recognised are normally because 
they are either conspicuous or result in some 
recognised impact. Alien species are defined 
here as those species that will have been spread 
intentionally or unintentionally by humans to 
areas outside of their natural range. Any 
subsequent movements may either involve 
humans or natural spread or combinations of 
both. While many can be recognised as aliens 
there is a significant component whose means of 
arrival, or whose native origin, is unclear or
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unknown. These are termed cryptogenic species 
(Carlton 1996). In time the origin and history of 
some of the cryptogenic component will be 
clarified though forensic biogeography. Very 
often species that arrive in Ireland will have been 
recorded at an earlier time in Britain (Minchin 
and Eno 2002) or elsewhere in northern Europe. 
Shipping, aquaculture and the trade in ornamen
tals has enabled the spread of species over 
greater distances, and from different geographi
cal provinces. The extent and reduced durations 
of long-distance transport have greatly aided 
opportunities for the dispersal of species 
(Minchin 2006a, Minchin 2007a). In concert 
with this increased trade and mobility there are 
many well studied regions of the world showing 
an increase in the frequency of alien species 
arrivals in recent decades (Hewitt et al. 1999, 
Cohen and Carlton 1998, Leppâkoski et al. 2002, 
Wonham and Carlton 2005, Leppâkoski and 
Olenin 2000).

This account summarises the occurrence of 
those aquatic species that have been recorded in 
Ireland to June of 2007. The list ranges from 
single records of species, some of which are 
unlikely to survive or become established in Irish 
waters, to those that are invasive and spreading. 
The account does not provide a full record of 
alien microbiota and disease organisms. Similar 
recent European accounts have been compiled 
for Belgium (Kerckhof et al. 2007), Denmark 
(Jensen and Knudsen 2005), Germany (Gollasch 
and Nehring 2006), The Netherlands (Wolff 
2005), the Baltic States (Olenin 2005) and the 
Ukraine (Alexandrov et al. 2007).

Methods

A register of alien and cryptogenic species was 
developed from literature searches through 
journals, reports, unpublished records and from 
recent field and taxonomic studies.

There are different levels of certainty as to 
how a species arrives (Minchin 2007a). In cases 
where there is direct evidence for an arrival the 
activity responsible for the arrival is known. 
Likely arrivals are those associated with a vector 
activity in an area adjacent to where a species is 
presumed to have arrived and where there is also 
evidence for the species being associated with 
the same mode of entry elsewhere. Written 
accounts that relate to early introductions are 
also considered. In many cases direct evidence 
is lacking and no single likely mode can be

ascribed. Possible modes for an entry, where 
several activities may be responsible for an 
introduction, are not considered in assessments 
of the role of human activities in the introduction 
of species except in a group analysis of all 
possible entry modes.

Species living adjacent to aquatic 
environments without a dependency on water 
immersion are not considered in this account, 
such as riverbank plants and mammals (with one 
exception) and all birds. Neither are vagrant 
species arriving as a result of climate or ocean 
currents such as plant disseminules (Nelson 
2000), however, some molluscs arriving on 
drifting man-made objects have been included.

Cryptogenic species are tabled separately 
(Annex 2). Over time the status of some of these 
is expected to change and so may be removed 
due to improved knowledge of natural dispersal 
mechanisms or of transport from their origin.

Results

One-hundred-and-twelve alien species were 
found in Ireland (Annex 1) and sixty-three 
cryptogenic species (Annex 2). The numbers 
obtained show an increase of both marine and 
freshwater species recorded for recent decades 
(Figure 1). The most notable increase is from the 
1950s to the present day. While there are fewer 
cryptogenic species these generally show a 
similar trend except over the last seventeen-year 
period (Figure 2). The arrival of eighteen species 
prior to 1850 can not be truly ascribed as being 
native or alien either due to imperfect knowledge 
of their native distributions or as to how they 
arrived.

The great majority of marine species originate 
from the North Pacific and if extended to include 
the Indo-Pacific would make up more than half 
of all records (Figure 3). Among these are 
deliberate introductions for aquaculture made-up 
of five cultivated molluscs and a fish making up 
-10%  of this total. Over twenty percent of the 
brackish and marine species are from the north
west Atlantic arriving as a result of the close 
trading connection between the east coast of 
North America and Britain and Ireland. This 
same historical link, over the last few hundred 
years, could explain the large proportion of 
freshwater biota, of more than one third, arriving 
from North America (Figure 4). As far as can be 
reasonably determined the great majority of 
species will have arrived with aquaculture, trade
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in ornamental species and with commercial and 
leisure vessels (Figure 5) with most arriving 
within the last fifty years. Natural spread of 
aliens will have involved either the spread of 
molluscs attached to buoys and other human- 
made flotsam or from spread from an

<1850 1851- 1871- 1891- 1911- 1931- 1951- 1971- 1991- 
1870 1890 1910 1930 1950 1970 1990 2007

F ig u re  1. P eriods o f  firs t know n Irish  records fo r a lien  
aquatic species occurring  in  freshw ater (green) b rack ish  and 
m arine env ironm ents (blue). N ote: These m ay not be the 
real a rriva l dates
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arriva l to Ireland

introduction that took place elsewhere within 
Europe. All other activities range from less than 
a quarter to a half of any of these principal 
modes of transmission. However, there is a large 
compo-nent of species whose mode of arrival 
remains unknown. All of the ornamental species 
will have been released to freshwater 
environments and the majority of the brackish 
and marine species will have arrived with 
shipping or aqua-culture activities.

T ab le  1. R e la tive  d istribu tions o f  a lien  species 
considered  to be estab lished  in  Irish  aquatic environm ents

R ecent D istribu tions F reshw ater
B rack ish /

M arine

S ingle locality 6 5

L ocalities 16 12

R egional 8 3

W idespread 7 11
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T able 2. Status o f  a lien  species in Irish  aquatic 
environm ents. From  th is lis t the  num bers in cu ltivation  
are also ind icated

Population  Status F reshw ater
B rack ish /

M arine

A bundant 6 6

Com m on 20 18

Rare 11 7

No fu rther records/ 
extinct

8 16

unknow n 8 5

c u lt iv a te d 15 7

Many of the aliens in both the freshwater and 
brackish and marine environments have similar 
patterns for distribution (Table 1) and their status 
(Table 2).

Discussion

A-hundred-and-twelve alien species have been 
recognised as occurring in Ireland, and sixty - 
three cryptogenic species, up to the end of June 
2007. Further species have almost certainly yet 
to be revealed or reported and it is likely that 
there will be additions from disparate sources not 
found in this exercise. The high preponderance 
of aliens recorded from one or more localities 
(Table 1) suggests there are future opportunities 
for these species to expand. The larger numbers 
of species known to be common or abundant 
(Table 2 ) may merely reflect findings of species 
more easily observed while those that are rare 
and less significant are overlooked. Costello et 
al. (1996) indicated that there are many more 
species yet to be described as new to science 
from British and Irish waters but the numbers 
will vary according to each taxonomic group and 
depend on available expertise, their size and 
distinctiveness.

Islands off continents have a reduced diversity 
due to the different levels of separation caused 
by linear distance, strength and direction of 
water and wind currents and intervening depths. 
Rare or occasional events that inoculate islands 
may be important in the establishment and 
colonisation of islands to form a native biota. 
However, in recent decades the efficient, diverse 
and far-ranging extent of transport modes has

enabled access to a greater diversity of species 
from all world regions. Nevertheless many 
arrivals to islands can be predicted on account of 
their appearance and spread on nearby 
landmasses. This provides managers with an 
advantage by providing an advanced warning of 
some impacting species.

Some species may be difficult to classify as 
alien or cryptogenic, as in the case of expansions 
in the ranges of the plants Hottonia palustris , 
Stratiotes aloides and snails Planorbarius 
cornuta and Viviparus viviparus. These will be 
considered by some to have confined ‘native’ 
populations but different populations from 
overseas may have been imported which might 
explain their recent vigorous spread in the wild. 
Classifying a species moved from one nearby 
region in Ireland to another, for example 
Groenlandia densa, is likely to rely on different 
definitions on the scale of the extended range to 
different bays or catchments and/or to different 
administrative/political regions. Consequently 
the opinions as to the status of a species may 
vary.

The natterjack toad Bufo calamita, according 
to a Whilde (1993) might have been introduced 
with sand ballast; and until the recent work by 
Rowe et al (2006) would have been classified as 
cryptogenic. Their study of toad populations 
throughout its European range, using mito
chondrial DNA, found the Irish population to be 
distinct and so considered it to be native to 
Ireland. Normally an alien species will have a 
known range that exists outside of Ireland. 
However, some such as the wasting disease of 
the eel-grass Labrynthula zosterae is almost 
certainly introduced to Ireland although its origin 
remains unknown.

Of particular interest to managers are those 
alien species that are recognised as having some 
impact. The Irish Environmental Protection 
Agency (EPA, 2004) and the Environment and 
Heritage Service of Northern Ireland (Anon, 
2005) undertook alien species risk analyses in 
accordance with Article 5 of the Water Frame
work Directive (WFD) (EU 2000) (apart from 
microbiota and parasites). The two agencies 
listed nine aquatic species present in Ireland of 
management priority: Azolla filiculoides,
Crassula helmsii (Figure 6), Hydrocotyle
ranunculoides, Elodea nuttallii (Figure 7),
Myriophyllum aquaticum, Sargassum muticum, 
Spartina anglica, Dreissena polymorpha (Figure 
8) and Leuciscus leuciscus.
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F igu re 6. The ornam ental p lan t C rassu la  helm sii in c lay  p its 
on th e  A rds P en insu la , N orthern  Ireland, June 2006. Photo: 
D an M inchin

Figu re 8. S ettlem ent o f  spat o f  the  zeb ra  m ussel D reissena  
po lym o rp h a  on an o lder shell a t a  tim e  o f  rap id  expansion  in 
Lough D erg, June 1998. Photo: D an M inchin

F igu re 7. The ornam ental p lan t E lodea  n u tta llii from  
L ough D erg, June 2005. Photo: D an M inchin

Certainly in Ireland the zebra mussel has had 
important impacts (Minchin et al. 2006) and is 
likely to continue to spread over decades 
(Karatayev et al. 2006). To this list three further 
aquatic species have become notable since these 
accounts were assembled, the Chinese mitten 
crab Eriocheir sinensis, the South African pond- 
weed Lagarosiphon major (Figure 9) and the 
colonial tunicate Didemnum sp. (Figure 10).

Specimens of the Chinese mitten crab have 
only recently appeared in the Waterford Estuary 
on the Irish south coast but it has the potential to 
expand its range throughout much of Ireland 
because many of the main river basins are 
connected by canals (Minchin 2006b). The South 
African pondweed has become dominant in a 
large area of one lake (J Caffrey pers. comm.) 
and there is a risk this species will spread. The

Figu re 9. The ornam ental p lan t L agarosiphon  m a jor  from  
Lough C orrib  in  th e  w est o f  Ireland. Photo: D an M inchin

origin of the Didemnum sp. is unknown and is 
classed here as being cryptogenic although all 
indications suggest it is an alien species. This 
marine tunicate has not yet been fully identified 
due to the small number of anatomical features, 
which can be variable. However, its growth and 
often pendulous appearance is similar to D. 
vexillum  described from New Zealand (Kott 
2002) and D. vestum described from the east 
coast of North America (Kott 2004) where 
invasive forms have been noted (Pannell and 
Courts 2007; Valentine 2007a, 2007b). There are 
no previous records to the findings of Minchin 
and Sides (2006) in Irish waters who between 
them will have had over fifty years diving 
experience. It is true that some species are likely 
to have been recorded many years after an 
arrival, likely to be the case for Clymenella
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torquata. This annelid was most probably 
introduced to Ireland during the late 1800s or 
early 1900s with imports of half-grown North 
American oyster C. virginica for ongrowing. Due 
to its abundance and form it is very unlikely that 
the Didemnum  sp. would have been overlooked 
in the same way.

There are several diseases and parasites, and 
some, such as the crayfish plague Aphanomyces 
astaci and the shell disease of oysters Ostra
coblabe implexa, are no longer thought to remain 
in Ireland. However, there are two parasites 
causing significant impact: the haplosporidian 
Bonamia ostreae a blood parasite of the native 
oyster Ostrea edulis and the nematode parasite 
of eels Anguillicola crassus (Figure 11). B. 
ostreae may have originated in California 
(Elston et al. 1986) arriving with transfers of the 
European native oyster Ostrea edulis to France 
from where the disease is thought to have spread 
to Ireland. Although reduced densities and 
suspended culture result in lower mortalities 
there have been considerable declines in affected 
wild fisheries and a change to culturing of the 
Pacific oyster Crassostrea gigas (Héral 1989). 
The Oriental eel parasite Anguillicola crassus 
arrived with a consignment of the Pacific eel 
Anguilla japonica  from Taiwan in an European 
aquaculture trial. This nematode resides beneath 
the air bladder feeding on the blood supplied to 
it (Kennedy and Fitch 1990) and causes damage 
to other internal organs (Lefebvre et al. 2004) 
and eels entering the winter have reduced levels 
of fat (DW Evans pers. comm.) and is likely to 
result in an inability to regulate their buoyancy 
and have sufficient reserves for the spawning 
migration. Unfortunately this species is beyond 
any control on account of the large number of 
paratenic hosts that can include aquatic insects 
(Moravec and Skoríková 1998). Other impacting 
diseases of fish in Britain such as the rosette-like 
agent (Gozlan et al. 2005) could gain access to 
Ireland with aquarium fish imports or releases of 
sport fishes.

Species likely to be of consequence, and yet to 
be recorded in Ireland, will be among those 
already recognised as causing impacts in Britain 
or northern Europe. Advanced targeting of these 
may enable eradication or reduction of their 
spread should they arrive. Early intervention 
using a regular rapid assessment surveys as 
developed by Ashton et al (2006) and Minchin 
(2007b) provides practical information for mana
gers by revealing sites of alien species arrivals 
and range extensions of species already present.

Figu re 10. The cryp togen ic tu n ica te  D id e m n u m  sp. 
overgrow ing  m ussels and rem oved  from  a  flo a tin g  pontoon  
in  th e  M alahide E stuary  on the  Irish  east coast. June 2006. 
Photo. D an M inchin

Figu re 11. A n g u i l l ic o la  c ra s s u s  a  nem atode parasite  o f  the 
E uropean  eel, Lough D erg  2006. Photo. D an M inchin

It has not been possible to determine the 
human activities responsible for all of the 
introductions; but almost three-quarters of all 
known entries involve deliberate and purposeful
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trade to Ireland, albeit some of these 
introductions will have been misguided or 
associated with traded species. Some will have 
initially been confined but subsequently became 
released or escaped. For several species their 
arrival can not be related to a single human 
activity. Yet when all of the possible modes of 
entry are pooled a similar trend emerges (Figure 
12). Should there have been fore-knowledge of 
the nine priority species (under Article 5 of the 
WFD, see above) eight could have been 
‘prevented’ on the basis of risk assessments; and 
of the three additional species of concern, one. 
However, such foresight was acquired only after 
an introduction was made as in the case of the 
deliberate plantings of Spartina anglica used to 
accrete land (Cummins 1930) but was later found 
to result in ecological impacts (McCorry and 
Otte 2000).

The large number of ornamental plants 
appearing in new localities in the wild is of 
concern and there are also several aquarium 
species, other than plants, on sale that may 
become introduced to the wild that include 
freshwater snails, crabs, crayfish, fish (such as 
sturgeon and pumpkinseed) and terrapins. It is 
possible that some of these will be found in the 
wild over the coming decades.

The incomplete knowledge of Ireland’s native 
assemblages and of human species transmissions 
after the last glacial period makes it difficult to 
evaluate what is native and what is introduced. 
For example, the appearance of the soft-shelled 
clam Mya arenaria may have resulted from early 
Viking exploration from North America during 
about the 1300s (Strasser 1999), or perhaps from 
a late and natural northward re-expansion. 
Similarly the 'shipworm' Teredo navalis may 
have arrived in the hulls of wooden ships, yet 
drifting tree parts must have been a frequent 
form of flotsam at a time when there were 
extensive forests.

On account of the poor knowledge of the 
mechanisms of natural dispersal many species 
have been classified as cryptogenic. While some 
may be spread after an arrival following human 
activities their subsequent dispersal may occur 
with different combinations of natural and 
human spread. Remote appearances are often 
deduced as being due to human activities but 
might also be due to the transmission of a 
specific stage by natural means. Without a better 
knowledge of natural dispersal mechanisms there 
will continue to be some confusion on the status 
of some species. Knowledge of the natural

mechanisms of dispersal are important to deduce, 
not only to classify their status correctly, but 
because efforts by management spent in control 
of some aliens may be rendered ineffective 
because of efficient natural spreading 
mechanisms.

Birds have the capability of spreading species 
inadvertently on the body, in the gut or tissues as 
parasites. Some may equally have arrived with 
fish introductions, i.e. freshwater fish eye-flukes. 
The hydroid Cordylophora caspia appears in 
widely separated Irish lagoons frequented by 
birds that might have transmitted the resting 
menoni stage. However, C. caspia is generally 
considered to be alien in many parts of Europe; 
but their transmission elsewhere in Europe may 
also have been with bird movements. The semi- 
tropical aquatic macrophyte Hydrilla verticillata, 
listed as one of the worlds most invasive species 
(ISSG 2007), according to Preston et al. (2002) 
is considered to be native. It occurs in two 
remote western Irish lakes and may have been 
carried there with migrating waterfowl. Scannell 
and Webb (1976) found it produced an 
abundance of all-female flowers under green
house conditions indicating the plant does not 
enjoy optimal conditions in Ireland. Invasive 
plants only known to propagate vegetatively may 
not be native (i.e. Hottonia palustris, Hydrilla 
verticillata, Stratiotes aloides), and a species 
occurring with only one sex present may not be 
native, an argument used by Cook and Urmi- 
König (1983). The appearance of the aquatic 
macrophyte Ceratophyllum submersum in lakes 
or coastal lagoons might also be explained by the 
presence of wildfowl. Meteorological events may 
even cause some species to be carried to Ireland. 
This may have happened with the arrival of the 
once established insect Microvelia pygmaea to 
Lough Gur in the southern midlands of Ireland 
(Walton 1985).

Conditions following the last deglaciation will 
have enabled anadromous and catadromous 
fishes access to Ireland’s river catchments. 
There is a presumption that those intolerant of 
marine conditions will all have been introduced. 
Giraldus Cambrensis on visits to Ireland 1183 
and 1185 referred to an absence of several fishes 
by name such as the pike (Went 1957) and 
cyprinids as being absent (Moriarty and 
Fitzmaurice, 2000). Such reported absence has 
not been considered to be sufficient evidence in 
this account to include them as aliens unless 
there are records of an introduction since then. 
Some fishes might have survived in refugia and
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subsequently expanded their range from areas 
now inundated by the sea (Ménot et al 2006). 
Yet it is possible that some fishes and a crusta
cean, the white-clawed crayfish Austropotomo- 
bius pallipes, were introduced during monastic 
times to Ireland (Gouin et al. 2003).

Recognised invaders can be prevented entry 
by using pre-border management measures. 
Mangers have the capability of controlling 
deliberate introductions by legislation and by 
monitoring of imported ornamental products and 
by applying precautionary measures in relation 
to aquaculture stock imports that may have 
associated pests, parasites and diseases (ICES 
2005). Yet large bulk transmissions, although 
inspected, could carrying unwanted introductions 
as happened with the introduction of associated 
species with imports of half-grown Pacific 
oysters from France (Holmes and Minchin 1995; 
Minchin et al. 1993). Such imports could 
include cysts contained in shell spaces or in the 
molluscan gut (Dijkema 1992) or otherwise 
attach to the shells of oysters (Mineur 2007a). 
Controls on ships’ ballast water are confronted 
with problems of scale for effective treatment 
(IMO 2004) and presently mid-ocean exchanges 
are only suitable in reducing primary 
inoculations over large distances whereas short 
sea-going journeys have insufficient time for 
such an exchange process. Consequently 
secondary spread by shipping is likely to 
continue until some practical sterilisation 
approach is generally employed. Despite any of 
these measures it is difficult to see how microbal 
pathogens can be controlled (Drake et al. 2007). 
The usage of less-effective antifouling paint 
applications, of lower toxicity, on ship-hull are 
likely to result in further alien expansions world
wide (Minchin and Gollasch 2003). Hull fouling 
by ships (Gollasch 2002, Mineur 2007b) 
continues to be a significant problem and leisure 
craft also have the capability of inoculating the 
many bays and m lets that ships do not visit 
(Floerl 2002, Minchin et al. 2006b). Impacts can 
be reduced with specific forms of boat harbour 
design (Floerl and Inglis 2003).

The general changes in weather patterns with 
warmer over-wintering water temperatures, most 
probably resulting from an alteration of overall 
current flow in the north-east Atlantic and in the 
Polar Sea (Greene and Pershing 2007) allow 
species with poor lower temperature tolerances 
to survive and enhance the opportunities for the 
spread of aliens (Stachowitz et al. 2002). Those 
requiring higher temperatures for reproduction

may now colonise after being introduced. For 
example the layings o f hatchery produced Pacific 
oysters have over the last decade produced small 
settling numbers in different Irish bays (Boelens 
et al. 2005). Vagrants may also establish 
themselves and the distinction of these from 
those introduced by human activities is likely to 
lead to additions to the cryptogenic list for 
Ireland.
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arriva l fo r  an  a lien  species to  Ireland

With expansion of the European Union to 
include eastern European countries further risks 
of transmissions o f alien species arise with the 
policy of an open market (Howarth and 
McGillivray 1994). The Ponto-caspian 
bioprovince has a separate and distinct biota 
which has already made advances across Europe 
(Bij de Vaate et al 2002) and small numbers of 
these will have recently arrived in Ireland, such 
as the zebra mussel D. polymorpha, and its 
commensals, and the amphipod Chelicorophium 
curvispinum. It is likely that the spread of 
further species from this region will continue 
along the inland navigation network (Panov et al. 
2007; Galil and Minchin 2006; Minchin et al 
2006c). Some of these may be expected to arrive 
in Ireland as a result of different human 
activities.

C onclusion

One-hundred-and-twelve species are considered 
to be introduced to Ireland of which sixty-eight 
are considered to be established and sixty-three 
cryptogenic species have been identified. Many 
other species have almost certainly yet to be 
revealed. Fourteen species have been considered 
to be of high impact and continue to expand their
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ranges in Ireland. The high degree of human 
mobility and the expansion of the European 
trading block as well as continued trade will 
result in further species becoming introduced 
from Britain and Northern Europe. Some 
pathways pose special risks and management 
may more effectively apply controls on specific 
species known to result in ecological and 
economic impacts that may, for example, be 
imported as, or with, ornamentals and those 
involved in aquaculture. With a policy of open 
trade and expansion of the European Union 
further species are likely to be inadvertently or 
deliberately brought to Ireland. More emphatic 
controls to protect Ireland’s aquatic ecosystems 
are needed if further high impacting species are 
to be prevented from arriving. Such pre-border 
management is a cheaper and easier option and 
will involve a shared responsibility with 
different user groups.
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A nnex 1

L ist o f  alien  species in in land w aters, coastal and sea areas o f  Ireland

Y ear o f  firs t record  and 
rec ip ien t zone 

Species F resh  B rack ish  M arine 
w aters w aters w aters 
< lp su  l-3 0 p su  >30psu

N ative
origin

K now n or 
likely  spread

C urren t status
Im pact in 

Ireland
R eferences

F irm icutes, B acilli
A ero co ccaceae
A e ro c o c c u s  v irid a n s  
W illiam s et al. 1953*

O om ycota , O om ycetes
S ap ro legn iaceae

1961 N W  A tlan tic w ith  H o m arus
a m ericanus
im ports

no fu rth e r 
reco rds

m o rta lity  in  
lo bste rs

G ibson  1961

A p h a n o m yce s  as taci 1987 
S ch iko ra  1906*

N  A m erica fish ing
equ ipm en t

no rece n t reco rds m orta lity  in  
A. p a llip e s

R eyno lds  1988, 
M athew s & 
R eyno ld s  1992, 
L yons & K elly  - 
Q uinn  2003

O stracob labe  im p lexa  1951 
B o rn e t & F iah au lt*

L abyrin thulom orpha, L abyrin thulom ycetes
L a b y rin th u lid ae

1951 unknow n oy ste r im ports ex tin c t she ll b lis te rs  
on native  
oysters

C ole & H ancock  
1956, CB D uggan  
pers. co m m ..

L a b yr in th u la  zo stera e  1926 
P o rte r  & M u eh ls te in  1989*

H aplosporid ia
H ap lo sp o rid id ae

1926 unknow n sh ips b a lla s t 
w ate r

no rec e n t reco rds d ie -o ff  o f  sea 
grass ,
Z o stera
m arina

R en o u f 1939, 
W helan  & 
C u llin an e  1987

B o n a m ia  o strea e  P ich o t et 1988 
al. 1980*

C iliop h ora , C iliatea
O phry o g len id ae

1988 N E P acific aquacu ltu re ,
sh ipp ing

estab lish ed nativ e  oyster 
m o rta litie s

M cA rd le  e t al. 
1991, C u llo ty  & 
M ulcahy  1996, 
C u llo ty  et al. 1999, 
C u llo ty  et al. 2007

O phryo g len a  hem ophaga  2004 
M olloy  e t al. 2005 *

C onch co p h th irid ae

Pon to -
ca sp ian

le isu re  c raft 
h u ll fou ling

estab lish ed sym b io n t o f
D re issen a
p o lym o rp h a

B urlakova  et al.
2006

C o n ch o p h th iru s  2004 
acum ina tu s  C laparède  &
L achm an*

D inophyta. D inophyceae
G ym nod in iaceae

Pon to -
ca sp ian

le isu re  c raft 
h u ll fou ling

estab lish ed sym b io n t o f
D re issen a

p o lym o rp h a

B urlakova  et al.
2006

K a ren ia  m ik im o to i (M iyake 
e t K om inam i ex O da) G 
H an sen  et 0  M oestrup ,
2000

O chrophyta , C oscinod iscophyceae
C o sc in o d iscaceae

1976 N  P acific a lon g sh o re  d rift estab lish ed sporad ic 
b loom s, 
ic h thyo tox in s  
,in v e rteb ra te  
m o rta litie s

O ttw ay  et al, 1979: 
P ybus 1980, 
M cM ahon  et al. 
1998, R aine  et al. 
2001

C o sc in o d iscu s  w a iles ii 
G ran  & A ng st 1931

1979 In do -P acific a lon g sh o re  d rift estab lish ed b loom
form ing

E dw ards  et al.
2001

O don te lla  s in en sis  
(G ran v ille )  G runow  1884

<1997 N  P acific a lon g sh o re  d rift estab lish ed b loom
form ing

M cK inney  et al. 
1997

S k e le to n em ataceae  1980 
Ske le to n e m a  su b sa lsu m  (A 
C lev e-E u le r)  B ethge
1928

H aptophyta , H aptophyceae

B altic  Sea unknow n no recen t 
records, 
p robab ly  

estab lish ed

unknow n G ibson  e t al. 1993

I so c h ry s is  aff. g a lb a n a  
‘T a h itian  is o la te ’

1970s P acific aq u acu ltu re unknow n cu ltu red  for
feed ing
b iva lves

M in ch in  2006, B 
O ttw ay pers. 
com m .
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Y ear o f  firs t record  and 
rec ip ien t zone 

Species F resh  B rack ish  M arine 
w aters w aters w aters 
< lp su  l-3 0 p su  >30psu

N ative
origin

K now n or 
likely  spread

C urren t status
Im pact in 

Ireland
R eferences

O crophyta , P haeophyceae
S cy tosiphonaceae  
C olp o m en ia  p ereg r in a 1935 P acific su rface  d rift estab lish ed p ossib le V anderm eu len  &
(S auvageau ) H am el 1927

S argassaceae  

Sargassum  m uticum 1995 N  P acific

aq u acu ltu re

aquacu ltu re , estab lish ed

co m petition

com petition ,

deW reede 1986, 
M in ch in  1991

B oaden  1995,
(Y endo ) F en sh o lt 1955

R hodophyta, F lorideophyceae
B o n n em aiso n iaceae  

B o n n e m a iso n ia  ham ifera 1911 N  P acific

d rift

unknow n estab lish ed

hab ita t
m od ifica tio n ,
a ffec ting
nav ig a tio n

co m petition

L oughnane & 
S tenge l 2002, 
S im kan in  2004

B reem an  et al
H ario t, 1891 

D asyaceae

A sp a ra g o p sis  arm ata 1939 A u stra la sia sh ipp ing estab lish ed , S & cu ltiv a ted

1988, G uiry  & Ni 
D onnach ad a  2001

D eV ale ra  1942,
H arvey  1855 

H e te ro s ip h o n ia  ja p o n ic a 2002 N W  P ac ific unknow n

W  coasts  

es ta b lish ed co m petition

M o rrissey  et al. 
2001, K raan  & 
B arrin g to n  2005 
S K raan  pers.

Y endo 1920 

R ho d o m e liaceae  

N eo s ip h o n ia  harveyi 1970s N  P acific unknow n es ta b lish ed unknow n

com m  

M aggs &
(J B a iley ) M -S K irr, H -G  
C hoi, G u iry  & GW  
Saunders 2001

P o ly s ip h o n ia  su b til lis s im a 2006 W est Indies unknow n one locality unknow n

H om m ersand  1993 

C. M aggs, pers.
M on tagne  1940

C eram iaceae

A n tith a m n io n e lla 1973 N  P acific sh ipp ing ,

estab lish ed  

rare , e s ta b lish ed unknow n

com m . 

P ybus 1977
sp iro g ra p h id is  (S ch iffn er) 
W o llas to n  1968

H aly m en iaceae

C ryp tonem a  h ibern ica 1971 S A tlan tic?

le isu re  c ra ft or 
aq u acu ltu re

sh ipp ing local, e s ta b lish ed  unknow n C ullinane  &
G uiry  & L Irv in e  1974

C hlorophyta , B ryopsidophyta
C od iaceae  
C odium  fr a g ile 1950 N  P acific unknow n estab lish ed co m petition

W helan  1981 ; 
C u llinane  et al. 
1984

P ark es  1975,
to m en to so id es  (van  G oor) 
S ilva , 1955

C odium  fr a g ile  a tlan ticum 1808 NW unknow n estab lish ed co m petition

T row bridge  1998 

P ark es  1975
(C o tto n ) P S inva 1955 

C hlorophyta , U lvophyceae
U lvaceae
U lva ca lifo rn ic a  W ille i 889 <2007

P ac ific  ? 

E P acific vesse ls local unknow n C A M aggs pers.
com m .

P terid iop h yta , F ilicop sida
A zo llaceae
A z o lla  f i l ic u lo id e s  Lam . 1893 W e s t N & S  o rnam en ta l lo ca lly  abundan t, dense su rface  R eyno ld s  2002

A m erica  es ta b lish ed  grow ths,
d eo x y g en 
ation  o f  
w a te r co lum n

M agnoliophyta , L iliopsida
P o n ted e riace ae
P o n ted er ia  co rd a ta  L. 1958 N  A m erica  E o rnam en ta l one lo ca lity , unknow n  R eyno ld s  2002

estab lish ed
A lism a taceae

S a g itta r ia  rig id a  P ursh . 1999 N  A m erica  E o rnam en ta l local, e s ta b lish ed  u n know n  R eyno ld s  2002
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Species

Y ear o f  firs t record  and 
rec ip ien t zone

Fresh  B rack ish  M arine 
w aters w aters w aters 
< lp su  l-3 0 p su  >30psu

N ative
origin

K now n or 
likely  spread

C urren t status
Im pact in 

Ireland
R eferences

P oacaeae

S p a r tin a  a n g lica  CE H ubb 1925 1925 N  E urope hab ita t
m anagem en t

estab lish ed com petition , 
accu m u la tio n  
o f  sed im en ts

C urtis  & Sheehy- 
S k effin g to n  1998, 
H am m ond  &
C ooper 2002, 
R eyno ld s  2002

S p a r tin a  p e c tin a ta  L ink -1 9 1 0 N. A m erica o rnam en ta l one locality , 
e stab lish ed

unknow n S canne ll & Jebb
2000

S p a r tin a  x  to w n sen d ii H  & 
J  G roves  R om an

A coridae

1933 hy b rid h ab ita t
m anagem en t

ra re , dec lin ing unknow n R eyno lds  2002

A c o ru s  ca la m u s  L innaeus 
1753

A pon o g e to n aceae

1744 N .A m ericaN
A sia

o rnam en ta l local and 
w idesp read

unknow n R eyno lds  2002

A p o n o g e to n  d is ta ch yo s  L.f. 

H y d ro ch aritaceae

1900s S A frica o rnam en ta l one locality unknow n R eyno lds  2002

E g e ria  densa  P lanch. 1988 S A m erica o rnam en ta l rare unknow n R eyno lds  2002

E lo d ea  ca n a d en sis  M ichx. -1 8 3 6 N  A m erica o rnam en ta l w idesp read ,
estab lish ed

co m petition R eyno lds  2002

E lo d ea  n u tta lli i  (P lan ch .)  H 
St John

1984 N  A m erica ornam enta l,
aquaria

locally  ab undan t 
estab lish ed  

expand ing

com petition ,
a ffec ting
nav ig a tio n

S im pson  1985, 
M in ch in  & 
B oelens  2007

L a g a ro s ip h o n  m ajor  
(R id ley ) M oss

Juncaceae

1966 S A frica ornam enta l,
fish ing

locally  abundan t, 
estab lish ed  

expand ing

dense
grow th ,
a ffec ting
nav igation ,
co m petition

C o tton  & C affrey  
2000, R eyno ld s  
2002

Ju n c u s  p la n ifo liu s  R. B r 

A raceae

1971 A u stra la sia , 
S A m erica

unknow n locally
estab lish ed

unknow n R eyno lds  2002

L em na  m inu ta  K unth 1993 A m ericas o rnam en ta l w idesp read ,
estab lish ed ,
expand ing

local
com petition ,
affec ts
ab s tra c tio n

C o tton  1999, 
L ucey  2003, 
P res to n  & C ro ft 
1997

L y s ich ito n  am erica n u s  —1930 
H u ltén  & St John

M agnoliophyta , M agnoliopsida
P rim ulaceae

N  A m erica o rnam en ta l locally  com m on, 
estab lish ed

unknow n O ’ M alley  1996, 
R eyno ld s  2002

H o tto n ia  p a lu s tr is  L. 

A p iaceae

1898? E urope o rnam en ta l locally  abundan t,
estab lish ed
expand ing

com petition ,
a ffec ting
nav ig a tio n

M in ch in  &
B oelens  2005, 
2007

H yd ro co ty le  ra nuncu lo ides  
L. f.

H a lo ragaceae

2002 N  A m erica ornam enta l,
aquaria

locally
estab lish ed

co m petition D ay  2004

M yrio p h y llu m  aqua ticum  
(V e llo so ) V erde.

N ym phaeaceae

1990 S A m erica ornam enta l,
w ate r
pu rific a tio n

lo ca lly  abundan t, 
e stab lish ed

com petition ,
su rface
g row ths

R eyno lds  2002

N u p h a r  p u m ila  (T im m .)
DC

M enyan thaceae

1898 E urope , N  
A sia

o rnam en ta l local,
estab lish ed

co m petition R eyno lds  2002

N ym p h o id e s  p e l ta ta  (S .G . 
G m el.) K un tze

C rassu lacea

1850 E urope o rnam en ta l local, estab lish ed co m petition R eyno lds  2002

C rassu la  he lm sii (K irk ) 
C ockayne

1985 A u stra la sia o rnam en ta l lo ca lly  abundan t, 
e stab lish ed

dense su rface  W eyl & H ackney  
g row ths  1988, D ay  2004
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Y e a r  o f  f i r s t  r e c o r d  a n d

S p e c ie s
r e c i p i e n t  z o n e  

F r e s h  B r a c k is h  M a r in e
N a t iv e
o r ig in

K n o w n  o r  _
, , C u r r e n t  s ta tu s  

l i k e ly  s p r e a d
I m p a c t  in  

I r e l a n d
R e f e r e n c e s

w a te r s  w a te r s  w a te r s
< l p s u  l - 3 0 p s u  > 3 0 p s u

C nidaria , A nthozoa
D ia d u m e n id a e

D ia d u m en e  lin ea ta  (V errili 1974 1974 N W  P acific aqu acu ltu re  hui local unknow n R ylan d  & N elson-
1869) 1 fou ling S m ith  1975
N em atoda, D racuncu loidea
A n g u illico lid ae
A n g u illic o la  crassus 1998 E A sia eel tra n sp o rt w idesp read , end o p a ra site K ennedy  & F itch
K uw ahara , N iim i & Itagak i sh ipp ing estab lish ed o f  A n g u illa 1990, E vans &
1974*

angu illa M athew s 1999, 
K irk  2003

P latyh elm in th es, T rem atoda
P se u d o d ac ty lo g y rid ae
P seu d o d a c ty lo g y ru s 1988 A sia eel tra n sp o rt p resen t ec to p aras ite M cC arthy  & R ita
a n g u illa e  (Y in  & S prosten o f  A. 1991
1948)*

angu illa
P seu d o d a c ty lo g y ru s 1996 A sia unknow n presen t ec to p aras ite C opley  &
b in i  (K ikuch i 1929)* o f  A. 

angu illa

M cC arthy  2001

D ac ty lo g y rid ae

D a c ty lo g yru s  va s ta to r 1960s E urope le isu re no rece n t reco rd unknow n K ennedy  1993
(N y b e lm  1924)*

D u gesiidae

D u g es ia  tig r in a  (G irard ) 2001 N  A m erica o rnam en ta l local unknow n A nderson  2003a

A nnelida , H irudinea
H iru d in id ae

H irudo  m ed ic in a lis <1900 E urope m ed ical ex tin c t none M cC arthy  1986
L in n aeu s 1758 tre a tm en t
A nnelida , P olychaeta
S erpu lidae

F ico p o m a tu s  en ig m a ticu s 1971 1971 In do -P acific hu ll fou ling locally  abundan t fou ling K ilty  & G uiry
(F auvel 1923) estab lish ed organ ism 1973
M aldan idae

C lym ene lla  to rqua ta 2006* N W  A tlan tic aqu acu ltu re estab lish ed unknow n T M ack ie  pers.
(L e idy , 1 855) com m .
T ereb e llid ae

T ereb e lla  la p idaria 1993 con tin en ta l aq u acu ltu re no rece n t reco rd unknow n M in ch in  et al.
(L innaeus  1767) E urope 1993
A nnelida , C litella ta
T ub ific id ae

P o ta m o th rix  m o ldav iensis 2002 Pon to - unknow n, p robab ly unknow n Sw eeney et al.
V ejdovsky  & M rázek  1903 casp ian ?ships estab lish ed 2003, S w eeney  in 

p ress

P o ta m o th rix  ve jd o vsky i 2002 Pon to - unknow n, p robab ly unknow n Sw eeney et al.
(H rabe  1941) casp ian ?ships estab lish ed 2003, S w eeney  in 

p ress
B ra n ch iu ra  so w erbyi 1909 A sia o rnam en ta l no rece n t reco rd unknow n M cC arthy  1974
B edda rd  1892

M ollusca: G astropoda
P seu d o co cc id ae

F e rr is ia  w au tier i M iro lli 2006 N  A frica o rnam en ta l estab lish ed unknow n M oorkens 2007
1960

H y d rob iidae

P o ta m o p y rg u s  an tipodarum <1900 <1900 A u stra la sia sh ipp ing w id esp read  & com p etitio n M assey  1903
(JE  G ray 1843) abundan t,

estab lish ed
P hysidae

P h y se lla  acu ta  D rap arn au d 1909 N  A m erica o rnam en ta l estab lish ed unknow n A n d erso n  2003b
1805

P h y se lla  g y r in a  (Say 1816) 1995 N  A m erica o rnam en ta l estab lish ed unknow n A n d erso n  1996, 
2001, 2004
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Species

Y ear o f  firs t record  and 
rec ip ien t zone

Fresh  B rack ish  M arine 
w aters w aters w aters 
< lp su  l-3 0 p su  >30psu

N ative
origin

K now n or 
likely  spread

C urren t status
Im pact in 

Ireland
R eferences

C aly p trae id ae

C rep id u la  fo r n ic a ta  
(L in n aeu s  1758)

1902 1902 N W  A tlan tic aq u acu ltu re no know n 
po p u la tio n , 
ind iv id u a ls

none Sykes 1905, Spicer 
1923, A rno ld  
1960, M in ch in  et 
al. 1995

C a lyp traea  ch inensis  
L innaeus  1758

H alio tidae

1962 E urope fish eries estab lish ed
sp read ing

unknow n M in ch in  et al. 
1987, M in ch in  & 
N unn  2006

H a lio tis  d iscu s  hanna i Ino 
1953

1985 N W  P ac ific aq u acu ltu re h a tchery
p ro d u c tio n

cu ltiv a ted M in ch in  1996

H a lio tis  tubercu la ta  
L innaeus  1758

M ollusca : B ivalvia
T ered in idae

1978 C on tin en ta l 
W  E urope

aq u acu ltu re h a tchery
p ro d u c tio n

cu ltiv a ted M gaya & M ercer 
1994

B a n k ia  f im b r ia ta  (M oll & 
R och  1931)

M y tilid a

<1847 circum -
tro p ica l

sh ip ’s hu ll no t es tab lish ed , 
in d iv idual

none N icho ls  1900

B ra ch id o n te s  exustu s  
L in n aeu s 1758

Isognom on idae

1977 W  A tlan tic flo tsam  (m eta l 
bouy)

no t es tab lish ed , 
ind iv id u a ls

none O ’R io rd an  & 
H o lm es 1978

Iso g n o m o n  ra d ia ta  A n tón  
1839

O stre idae

1996 W  A tlan tic flo tsam  (b ru sh ) no t es tab lish ed , 
in d iv idual

none M in ch in  pers. ob.

O strea  eq u e str is  Say 1834 1995 W  A tlan tic flo tsam  (flo a t) no t es tab lish ed , 
ind iv id u a ls

none M in ch in  pers. ob.

C ra sso strea  angu la ta  
(L am arck  1819) $

1877 1877 W  E urope , +
C. g ig a s

aq u acu ltu re n o t es ta b lish ed none, once 
cu ltiv a ted

W ilk in s  1989

C ra sso strea  g ig a s  
(T hunberg  1793)

1969 1969 N  P acific aqu acu ltu re som e rec ru itm e n t w idely
cu ltiv a ted

D e G rave et al.
1998

C ra sso strea  v irg in ica  
(G m elm  1791)

1875 1875 N W  A tlan tic aqu acu ltu re no longe r p re sen t none, once 
cu ltiv a ted

M in ch in  et al.
1995

D en d ro stre a  fr o n s  
(L inneaus  1758)

C ham idae

1983 W  A tlan tic flo tsam  (flo a t) no t es tab lish ed , 
ind iv id u a ls

none W est & O ’R io rdan  
1984

C ham a  sp. 

D re issen id ae

1989 W  A tlan tic flo tsam  (rope) no t es tab lish ed , 
ind iv id u a ls

ind iv iduals P C asbu rn  pers. 
com m .

D re isse n a  p o lym o rp h a  
(P allas  1771)

P ec tin idae

1993 1993 Pon to -
ca sp ian

fou lin g  on 
le isu re  c raft

abundan t,
estab lish ed ,
expand ing

com petito r,
b lo c k ag es  to
ab s trac tio n
p ip ing ,
fou lin g
o rgan ism

P o llo x  et al. 2003, 
Juhel e t a l 2003, 
A stan e i e t a l 2005, 
M agu ire  & G ibson  
2005, M in ch in  et 
al. 2002, 2006d

P a tin o p ec ten  y e sso e n s is

Jay 1857

V eneridae

1988 N W  P ac ific aqu acu ltu re no longe r p re sen t once
cu ltiv a ted

M in ch in  &
R o sen th a l 2002

M ercen a r ia  m ercenaria  
(L innaeus 1758)

1969 N W  A tlan tic aq u acu ltu re no know n 
po p u la tio n s

once
cu ltiv a ted

G ibson  1970

Venerup is p h ilip p in a ru m  
(A dam s & R eeve 1 850)

A rthropoda, M axillopod
M y ico lid ae

a, C opepoda

1973 P acific aq u acu ltu re h a tchery
p ro d u c tio n

cu ltiv a ted P a rtrid g e  1977

M y ic o la  o s trea e  H osh in a  & 
S ug iu ra  1953*

M y tilico lid ae

1993 1993 N W  P ac ific oyster
m ovem ents

local, no rece n t 
reco rds

sym bion t, no
know n
im pact

H o lm es & M inch in
1995a

M y tilic o la  o r ien ta lis  M ori 
1935*

1993 1993 N W  P ac ific oyster
m ovem ents

local p o p u la tio n en d o p a ra site  
o f  C. g igas

G rizel 1985, 
M in ch in  2004
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Y ear o f  firs t record  and 
rec ip ien t zone 

Species F resh  B rack ish  M arine 
w aters w aters w aters 
< lp su  l-3 0 p su  >30psu

N ative
origin

K now n or 
likely  spread

C urren t status
Im pact in 

Ireland
R eferences

A rthropoda: M axillopoda, C irriped ia
A rch eo b a lin id a e
E lm in iu s  m odestu s  D arw in  1957 
1854

B alan idae

1957 S P acific hu ll fou ling ab undan t
estab lish ed

com petition ,
fou ling
organ ism

B eard  1957, 
M cG rath  & K ing
1992, O ’R io rdan  
1996

B a la n u s  am p h itr ite  D arw in  
1854

1966 circum -
tro p ica l

hu ll fou ling n o t-e s tab lish e d fou ling
organ ism

M in ch in  2000

B a la n u s  im p ro v isu s  D arw in  <1950 
1854

S A m erica hu ll fou ling lo ca lly  abundan t, 
e stab lish ed

fou ling
organ ism

O ’S u lliv an  1983, 
M in ch in  2004

M eg a b a la n u s  
tin tin n a b u lu m  (L inneaus 
1758)

A rthropoda, M alacostraca, A m phipoda
C apre llid ae

<1900 S u b -trop ica l
cosm o p o litan

hu ll fou ling In d iv idua l 
reco rd s , not 
estab lish ed

fou ling
organ ism

O ’R io rd an  1967

C ap re lla  m u tica  S churin  
1935

C oroph iidae

2003 N W  P ac ific hu ll fou ling locally  abundan t, 
e stab lish ed

fou ling
organ ism

T ierney  et al. 
2004, M in ch in  & 
H o lm es 2007

C h elicoroph ium  2000 
curvisp inum  (S ars 1895)

C rangonyc tidae

Pon to -
ca sp ian

unknow n estab lish ed unknow n L ucey  et al. 2004

C rangonyx p se u d o g ra c ilis  1969 
B o u sfie ld  1958

G am m aridae

N  A m erica o rnam en ta l estab lish ed co m petition O ’C onnor et al. 
1991

G am m arus p u le x  (L innaeus  1958 
1758)

E urope s tocked  from  
B rita in

estab lish ed co m petition K elly  & D ick  2005

G am m arus tig rin u s  S ex ton  1931
1939

A rthropoda, M alacostraca, D ecapoda
G rapsidae

N  A m erica v esse ls estab lish ed co m petition C oste llo  1993

E r io c h ie r  s in en s is  (H  2006 
M iln e -E d w ard s  1853)

G eryon idae

2006 E A sia sh ipp ing  ? ind iv id u a ls
p re sen t

unknow n M in ch in  2006b

P ilu m n o id es  ing le i G u ino t 
& M acP herson  1987

P enae idae

<1900 E P acific hu ll fou ling in d iv id u a ls, no 
rec e n t reco rds

unknow n Ing le  1980

M a rsu p e n a eu s  ja p o n ic u s  
(B ate  1888)

H om aridae

2007 In do -P acific aq u acu ltu re
escape

ind iv id u a ls, n o t 
th o u g h t to  be 

estab lish ed

unknow n D Q uig ley  pers. 
com m ..

H om arus a m ericanus  
H errick  1895

A rthropoda, Insecta , D ip tera
C h inonom idae

1961 N W  A tlan tic live fo o d  trade n o t co n sid e red  to 
be es ta b lish ed

p ossib le
h y b rid isa tio n

G ibson  1961

T elm a to g e to n  ja p o n ic u s  1999 
T okunaga 1933

C hordata , A scid iacea
B o try llid a e

1999 N  P acific unknow n no m ore  recen t 
reco rds

unknow n M urray  2000

B o try llo id es  v io la ceu s  O ka 
1927

C orellidae

2006 N W  P ac ific sh ipp ing locally
estab lish ed

fou ling
organ ism

M in ch in  2007

C ore lla  eum yo ta  T rau sted t 
1882

M olgu lidae

2005 c ircum  sub- 
A n ta rc tic

sh ipp ing locally
estab lish ed

fou ling
organ ism

M in ch in  2007

M o lg u la  m a n h a tten sis  (D e 
K ay 1 8 4 3 ) f

1998 N W  A tlan tic unknow n presen t, m ay be 
m ore  freq u en t

fou ling
organ ism

H olm es & G otto
2000
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D. M inchin

Y ear o f  firs t record  and
rec in ien t zone

N ative K now n or
C urren t status

Im pact in 
Ireland

R eferencesSpecies Fresh  B rackish  
w aters w aters 
< lp su  l-3 0 p su

M arine
w aters
>30psu

origin likely  spread

S tyelidae

S ty e la  c lava  H erdm an  1882 1971 1971 N W  P ac ific sh ipp ing
aq uacu ltu re

locally
estab lish ed

fou lin g
o rgan ism

G uiry  & G uiry  
1973, P ark er e t al 
1999, M in ch in  et 
al. 2006a, M inch in  
2007

C hordata  : P isces
S alm on idae

O ncorhynchus g o rb u sch a 1973 N  P acific v a g ra n t from ind iv id u a ls, n o t none W en t 1974
(W albaum  1792) s tock ing p re sen t
O ncorhynchus m ykiss 1899 1899 1899 N E P acific aqu acu ltu re local cu ltiv a ted M o ria rty  &
(W albaum  1792) popu la tio n s ,

h a tchery
p ro d u c tio n

F itz m au rice  2002

H uch o  hucho  (L innaeus 1993 E urope un app roved ex tin c t unknow n L ucy & N o lan
1758) s tock ing 1996
C lupe idae

A lo sa  sa p id iss im a  (W ilson 1900 N  A m erica s tock ing ex tin c t none S ch a rff  1900
1811) a ttem p t

Ic ta lu rid ae

I c ta lu ru s  ca tu s  (L innaeus 1889 N  A m erica o rnam en ta l no rece n t reco rd none H o lm es pers.
1758) com m .
A m eiu ru s  m elas 2001 N  A m erica o rnam en ta l no rece n t reco rd none w w w .fish b ase .o rg
(R afin esq u e  1820)

C yprin idae

C yprinus  carp io  L innaeus 1634 A sia s tocked  ponds local p o p u la tio n s  unknow n W en t 1950,
1758 M o ria rty  & 

F itz m au rice  2002
L eu c isc u s  leu c iscu s 1889 E urope live ang ling  bait estab lish ed com petito r H ealy  1956
(L innaeus  1758)

R u tilu s  ru tilu s  (L innaeus 1889 E urope ang ling  ba it estab lish ed co m petition H ealy  1956,
1758) M cC arthy  1981
L eu c isc u s  cep h a lu s 2004 E urope un app roved p resen t, m ay be com p etitio n J C affrey  pers.
(L in n aeu s  1758) s tock ing estab lish ed com m .
Tinca  tinca - 1 6 3 4 E urope s tocked  ponds w idely

d is tr ib u ted
unknow n W en t 1950, 

M o ria rty  & 
F itz m au rice  2002;

C haracidae

S erra sa lm is  sp. 1988 S A m erica hum an  food  
d isca rd?

n o t es ta b lish ed none P B oaden  pers 
com m ..

C hordata , M am m alia
C rice tid ae

O ndatra  zib e th ica 1929 N  A m erica fu r-fa rm  escape tra p p ed  to none F a irley  1982, 2001
(L innaeus  1766 ) ex tin c tio n

N otes: * diseases, parasites or com m ensals; I  d ifficu lt to separa te from  M . s o c ia lis ;  J  now  considered  to be C. g ig a s
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A nnex 2

L ist o f  cryptogenic species occuring  in in land w aters, coastal and sea areas o f  Ireland. E arly dates are suggested  fo r arrivals o f
vertebra tes or th e ir  parasites

Y ear o f firs t record  and
recip ien t zone

N ative K now n or
C urren t status

Im pact in 
Ireland

R eferencesSpecies F resh  B rackish M arine origin likely  spread
w aters w aters w aters
< lp su  l-3 0 p su >30psu

P yrrophyta , D inophyceae
G o n io d o n a tid aceae
Alexandrium  tamarense 1986 W orld -w ide oysters , es ta b lish ed , local sporad ic T ylo r et al. 1995,
(L eb o u r) B a lech  1985 sh ipp ing ,

na tiv e
bloom s M in ch in  2004

O chrophyta , R aphidophyceae
C h atto n e llaceae
H eterosigm a akashiwo 1970 P acific? aqu acu ltu re e s ta b lish ed sporad ic T. M cM ahon  pers.
(Y  H ad a) Y H ada ex Y sh ipp ing b loom s, com m ..
H are  & M  C h iha ra  1967 cu ltu red  fish  

k ills
R hodophyta, R hodophyceae
C eram iaceae
Antitham nion densum 1991 Ind o -P ac ific?  unknow n rare , no rece n t unknow n W allen tin u s  2002
(S u h r) M A  H ow e 1914 reco rd

Antitham nionella ternifolia 1930 E urope unknow n w idesp read , unknow n P ybus 1977
(JD  H ooker & H arvey ) e s ta b lish ed
L y le  1922

G ig artin aceae

Iridaea  sp. 1972 P acific unknow n rare sin g le  reco rd C u llin an e  & 
W helan  1984

G rac ila ria ceae

G racilaria m ultipartata 1977 unknow n , d rift local, no recen t unknow n C ullinane  &
(C lem en te  y R u b io ) H arvey reco rd W helan  1984
1846

M agnoliophyta , L iliopsida
P o tam o g eto n aceae
Groenlandia densa (L .) 1866 E urope tu r f  barges E stab lish ed , unknow n D rom ey  1991,
F o u rr sp read  w ith in  

Ire land
W y se-Jackson
1988

H y d ro ch aritaceae

H ydrilla verticillata  (L .f .)  1935 S A frica? o rnam en ta l local unknow n R oden  2005
R oyle

Stratiotes aloides L. 1750 E urope , W  
A sia

o rig in a l
in tro d u c tio n
unknow n,
o rnam en ta l

es tab lished ,
sp read ing

unknow n F orbes  2000

A lism a taceae

Luronium latans (L .) R afn. 1900 E urope , N  
A frica

unknow n local unknow n R ich  e t al. 1995

Juncaceae

Juncus compressus K it. 1968 E urope , N  
A m erica

le isu re  (ang lers 
fo o tw ear)

local unknow n R eyno lds  2002

M agnoliophyta , M agnoliopsida
C era to p h y llaceae
Ceratophyllum submersum  1989 1989 E urope o rnam en ta l, local, sp read ing fou ling S m ith  & W olfe-
L. b ird s M urphy  1991, 

M cN eill 2003, 
R eyno ld s  2006

C nidaria , H ydrozoa
C lav idae
Cordylophora caspia  1979 1979 Ponto - v esse ls local unknow n H ealy  et al. 1982
(P allas  1771) casp ian bird s
Acanthocephala, Palaecanthocephala
P o m phorynch idae
Pomphorhynchus laevis ~1700  ? E urope fish e rie s local fish  p a ras ite K ennedy  et al.
M u lle r 1776* es ta b lish ed 1989, O ’M ahony  

et al. 2004
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D. M inchin

Y ear o f firs t record  and

Species
rec ip ien t zone

N ative K now n or _ Im pact in 
Ireland

R eferencesFresh  B rackish 
w aters w aters 
< lp su  l-3 0 p su

M arine
w aters
>30psu

origin
, , C urren t status 

likely  spread

E ch in o rh y n ch id ae  

A c a n th o cep h a lu s  a ngu illae  
(M ü lle r 1790)*

A c a n th o cep h a lu s  luc ii 
(M ü lle r 1776)* 

P la th e lm in th es , T rem atod a
D ip lo s to m atid ae  
P  o s thod ip lo stom um  
cu tico la  (N ordm ann  1832)*

T e tra co ty le  p e rc a flu v ia til is  
(L in sto w  1 856)*

T ylo d e lp h ys  c lava ta  
(N ordm ann  1832)*

T ylo d e lp h ys  p o d ic ip in a  
(K ozicka  & N iew iadom ska
I9 6 0 )*

D isco co ty lid ae

D ip lo zo o n  p a ra d o xu m  v on  
N ordm an  1832*

D endro co e lid ae

B d e llo c ep h a la  p u n c ta ta  
(P allas  1774)*

C aryophyllaeidae

C a ryo p h y lla e id es  fe n n ic a  
(S ch n e id er 1902)*

C a ryo p h y lla eu s  la ticep s  
(P a llas  1781)*

D ip h y llo b o th riid ae  
L ig u la  in te s tin a lis  
(L in n eau s  1758)*

P la ty h e lm in th es , C estoda
D ip h y llo b o th rid a e  
D ip h y llo b o th r iu m  latum  
(L in n aeu s  1758)*

A n n elid a
H iru d in id ae

E rp o b d e lla  te stacea  
(S av igny  1820)

-1700 ?

1990

-1700?

-1700?

<1945

S erpu lidae

P a ra la e o sp ira  m alard i 
C au lle ry  & M esn il 1897

S p iro rb idae

P ileo la ria  m ilita r is  
C lap arèd e  1 868

M ollu sca: G astrop od a
P lan o rb id ae

P la n o rb a r iu s  cornu ta  
(L in n aeu s  1758)

V iv ip a rid ae

V iv iparus  v iv ip a ru s  
(L in n aeu s  1758)

M ollusca: B ivalvia
M yidae
M y a  a renaria  (L innaeus  
1758)

1990s

< 1977

E urope sto ck in g  local, e s ta b lish ed  fish  p a ra s ite  B lack  1978,
K ennedy  et al.
1989

E urope s tock ing  es ta b lish ed  fish  p a ra s ite  H o llan d  &
K ennedy , 1997

E urope f ish e rie s , b ird s  es ta b lish ed  fish  p a ra s ite  H o llan d  &
K ennedy  2003

E urope f ish e rie s  b ird s  no rece n t reco rd  fish  p a ra s ite  H o lland  &
K ennedy  1998

E urope f ish e rie s , b ird s  es ta b lish ed  fish  p a ra s ite  M cL ough lin  &
Irw in  1991

E urope F ish e rie s , b ird s  local, no rece n t f ish  p a ra s ite  E l-T oum i &
reco rd  M cC arthy  1990

E urope le isu re , u n k now n  fish  p a ra s ite  S tranock  1979,
fish e rie s  H o llan d  &

K ennedy  1998

E urope u n k now n  no rece n t reco rd s  f ish  p a ra s ite  M cC arthy  1973

E urope fish e rie s , local, u n k now n  fish  p a ras ite  K ennedy  1966
le isu re

E urope fish e rie s , local, u n k now n  fish  p a ra s ite  H o lland  &
le isu re  K ennedy  1998

E urope le isu re , b ird s  w idesp read , f ish  p a ra s ite  B ean  & W in fie ld
es ta b lish ed  1989

E urope le isu re  f ish e rie s  loca l f ish  p a ra s ite  H o lland  &
bird s  K ennedy  1998

E urope u n k now n  local, e s ta b lish ed  u n know n  M cC arthy  2002

S. v esse ls
h em isphere?

w arm  and  v esse ls
tro p ica l seas

local, no rece n t u n know n  K n ig h t-Jo n es  &
reco rd  K n ig h t-Jo n es  1977

local, no rece n t u n know n  K n ig h t-Jo n es  &
reco rd  K n ig h t-Jo n es  1977

E urope

E urope

o rnam en ta l

le isu re ,
o rnam en ta l

e s ta b lish ed  unknow n

es ta b lish ed , local unknow n

<1900 <1900 N. A m erica  live  food,
v e sse ls , la rval 
d rif t

A nderson  1977, 
1983

M cM illan  & 
Z e iss le r  1990, 
C o tton  IN J, 
M inch in  et al. 
1998

w id esp read  u n know n  R yan  1993 
e s ta b lish ed
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Y ear o f firs t record  and

Species
rec ip ien t zone

N ative K now n or _ Im pact in 
Ireland

R eferencesFresh  B rackish 
w aters w aters 
< lp su  l-3 0 p su

M arine
w aters
>30psu

origin
, , C urren t status 

likely  spread

P ho lad id ae

M a r te s ia  s tr ia ta  {L innaeus 1871 c ircum - in  tim b e r n o t es ta b lish ed  n one J N u n n p e rs .c o m .
1758) tro p ica l
T ered in idae

T eredo  n a va lis  L innaeus  
1758

A rthropoda: A m phipoda
C o roph iidae
M o n o co ro p h iu m  sextonae  
C raw fo rd  1937
M o n o co ro p h iu m  in s id io sum  2002
C raw fo rd  1937
C oroph ium  m u ltise to su m  1993
Stock  1952
A rthropoda: C opepoda
C alig idae
C alig u s  p a g e ti  R usse l 
1925*

M y tilico lid ae

M y tilic o la  in te s tin a lis  
S teue r 1902*

S ab e llip h ilid ae

H errm a n n e lla  duggan i 
H o lm es & M in ch in  1991*

L ich o m o lg id ae

C rito m o lg u s  a ctinae  D .V .*

C yclo p in id ae

M u ced d in a  m u ltisp in o sa  
Jaum e & B o x sh a ll 1996

T aen iacan th id ae  

T a en ia s tro to s  sp. *

E rg a silid a e

E rg a s ilu s  g ib b u s  
(N ordm ann  1832)*

P o rce llid iid ae

P o rce llid u m  ova tum  H aller 
1879

L ao p h o n tid ae

H ete ro la o p h o n te  ham ondi 
H icks  1975

A rthropoda: Isopoda
L im n o riid ae
L im n o ria  q u a dripunc ta ta  
(H o lth u is  1949 
A rthropoda: C irriped ia
S ca lp e llid ae  
P o llic ip e s  p o llic ip e s  
(G m elin  1769)

A rthropoda: D ecapoda
A stac id ae
A u s tro p o ta m o b iu s  p a llip e s  
(L e re b o u lle t 1858)

A rthropoda: C ladocera
D aph n iid ae
D a p h n ia  a tk in so n i B a ird  1970
1859

1845 SE A sia? sels

2002

1982 S. v esse ls
h em isphere?
N  A tlan tic  unknow n

E urope v esse ls

1986 M ed ite rran ea n  v esse ls

1948 M ed ite rran ea n  v esse ls ,
aqu acu ltu re

1982 unknow n

1973 E urope v esse ls

1982 M ed ite rran ea  v esse ls
n, eastern  
A tlan tic  
is lands

1993 Ind o -P ac ific?  v esse ls

E u rope le isu re ,
fish e rie s

1991 P acific?

1986 unknow n

v esse ls ,
aqu acu ltu re

v esse ls

p ro b ab ly  dam aging  M in ch in  2004
es ta b lish ed , no tim b er p iles  
rec e n t reco rds

w idesp read ,
es ta b lish ed

local

local, e s ta b lish ed  unknow n

co m p etitio n  C oste llo  1993 

u n know n  O live r et a l 2007

D e G rave & 
W ilk in s  1994

local, m ay be  unknow n , H olm es 1998 
e s ta b lish ed

local, e s ta b lish ed  g u t p a ras ite  G rainger 1951, 
o f  m u sse ls  C row ley  1972,

M urray  1972

v esse ls , S ou th  and  w est m ay dam age H olm es & M inch in
aq u a cu ltu re  coasts, no rece n t oy ste r O strea  1991

reco rd s  ed u lis  g ills

e s ta b lish ed  u n know n  B riggs 1973

rare , no rec e n t u n know n  H olm es & G otto
reco rd  2000

local, no rece n t u n know n  H olm es & M inch in
reco rd  1985b

loca l e s ta b lish ed  u n know n  K ennedy  1993

es ta b lish ed , loca l u n know n  H olm es 1991

no rec e n t reco rd  u n know n  M urphy  & H olm es 
1990

1995 unknow n  v e sse ls , d rif t no rec e n t reco rd  u n know n  H olm es 1996 
w ood

1900 e  N  A tlan tic  v e s s e k  in d iv id u a ls , no u n know n  T hom pson  1856
rec e n t reco rd

W  E u ro p e  fish eries , 
s tock ing

es ta b lish ed , n o t s tu d ied  R eyno ld s  1997, 
w id esp read  H o ld ich  et al.

1999, G ouin  et al 
2003

E urope o rnam en ta l, no rece n t reco rd  u n know n  F ryer 1985
birds
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D. M inchin

Species

Y ear o f firs t record  and 
rec ip ien t zone

Fresh  B rackish  M arine 
w aters w aters w aters 
< lp su  l-3 0 p su  >30psu

N ative
origin

K now n or 
likely  spread

C urren t status
Im pact in 

Ireland
R eferences

B ryozoa, P hylactolaem ata
L opho p o d id ae
L o p h o p u s  crys ta llin u s  
(P a llas  1768)
C hordata: A scid iacea
D idem nidae

1856 E urope o rn am en ta l no rece n t reco rd unknow n S m ith  1994

D idem num  sp. 

A sc id iid ae

2005 unknow n v esse ls es ta b lish ed  tw o 
lo c a litie s

overgrow s
ben thos

M inch in  & Sides
2006

P h a llu s ia  m am illa ta  
(C uv ie r 1815) 
C hordata: P isces
C y prin idae

<1979 E urope v esse ls one bay 
e s ta b lish ed

unknow n M in ch in  2000

A b ra m is  bram a  (L innaeus 
1758)

1600s E urope fish e rie s estab lish ed hy b rid ise s M oria rty  1982, 
H ayden  2002

G obio  g o b io  (L innaeus  
1758)

1600s E urope unknow n estab lish ed unknow n H ayden  2002

P h o x in u s  p h o x in u s  
(L innaeus 1758)

1600s E urope o rnam en ta l estab lish ed unknow n H ayden  2002

Sca rd in u s  
eryth ro p h th a lm u s  
(L innaeus 1758)

E soc iidae

1600s E urope fish e rie s estab lish ed hy b rid ise s W en t 1950

E so x  luc iu s  L innaeus  1758 

C ob itidae

<1682 E urope fish e rie s w idely  d is tr ib u ted p red a to r W en t 1957

B a rb a tu la  b a rba tu la  
(L innaeus  1758) 
P erc idae

1600s E urope o rn am en ta l estab lish ed unknow n H ayden  2002

P erca  flu v ia tilis  L innaeus 
1758

G aste ro ste idae

1600s E urope fish e rie s estab lish ed com petito r H ayden  2002

P u n g itiu s  p u n g itiu s  
L innaeus  1758

C hordata , A m phibia
R an idae

1856 E urope unknow n,
o rnam en ta l

e s ta b lish ed unknow n H ayden  2002

R a n a  tem p o ra ria  L innaeus 
1758

S alam andridae

1700s E urope unknow n,
o rnam en ta l

e s ta b lish ed unknow n H ayden  2002, 
M arnell 1998

T ritu ru s  vu lg a ris  (L innaeus 
1758)

n o t know n E urope o rnam en ta l es ta b lish ed , local unknow n H ayden  2002, 
M arnell 1999

N O T E S : * p a ra s ite s  and com m ensals

366


