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1 EXECUTIVE SUMMARY 

 

Project objectives 

The aim of the EU LIFE+ Nature and Biodiversity project ‘Control of Aquatic Invasive 

Species and Restoration of Natural Communities in Ireland’ (CAISIE), was to ‘contribute to 

the halting of biodiversity loss in Ireland by preventing further impacts on native biodiversity 

from high impact aquatic invasive species, through the development and demonstration of 

effective control methods, a programme of stakeholder engagement and awareness raising, 

and policy development and dissemination’.  The project commenced on 1
st
 January 2009 and 

focused on two main geographical areas: (1) Lough Corrib and (2) the Grand Canal and 

Barrow Navigation. The project concluded on 31
st
 January 2013. 

 

Key deliverables and output 

Lough Corrib  

• Over 90 % of the original 92 hectare infestation of Lagarosiphon major (Curly‐leaved 

waterweed) in Lough Corrib has been treated. 

• Native aquatic species have re‐established in treated areas after weed control. 

• Previously infested areas have been re‐opened for angling, boating and other recreational 

activities. 

• A ‘rapid reaction’ capability to quickly respond to new aquatic invasive species (AIS) 

threats in Lough Corrib has been implemented. 

• Weed control operations have prevented the spread of Lagarosiphon major to the large 

2500 ha lower section of Lough Corrib. 

• New control methods have been developed to successfully treat Lagarosiphon major in 

Lough Corrib.  The pioneering use of jute matting and the development of trailing knives 

(V-blades) for the control of submerged aquatic weeds has resulted in it being used in 

other weed infested waters in Ireland and internationally. 

• Considerable progress has been made to identify a suitable biological agent to control 

Lagarosiphon major. 

• New survey methods have been developed to monitor the distribution and extent of 

colonisation by Lagarosiphon major and to assess the efficacy of the control measures 

employed to treat it. 

• A herbarium of indigenous aquatic plant flora for Lough Corrib has been prepared. 

 

Grand Canal and Barrow Navigation 

• The distribution and abundance of AIS throughout the Grand Canal and Barrow 

Navigation have been established. 

• New control methods were successfully developed or adapted to treat the range of AIS in 

the Grand Canal and Barrow Navigation. 

• All sites with Heracleum mantegazzianum (Giant hogweed), Fallopia japonica and 

Fallopia japonica x bohemica (Japanese and hybrid knotweeds), Crassula helmsii (New 

Zealand pigmyweed) and Elodea nuttallii (Nuttall’s pondweed) on the Grand Canal and 

Barrow Navigation have been successfully treated. 

• The upstream spread of Impatiens glandulifera (Himalayan balsam) has been contained in 

the Barrow Navigation to a location circa 8 km downstream of Athy. 
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• Leuciscus leuciscus (Dace) have been removed from the lower reaches of the Grand Canal 

Barrow Line and prevented from spreading through the main Grand Canal channel (and 

into connected water bodies such as the River Shannon). 

• Native aquatic plant and insect species have re‐established in treated areas. 

 

Vectors and pathways 

• A detailed appraisal of AIS vectors and pathways has been produced.  This has increased 

the understanding of how AIS are introduced into and spread within Irish waterways, and 

has led to the development of targeted initiatives to limit their further introduction and 

spread. 

 
Stakeholder engagement and biosecurity 

• CAISIE drove AIS Biosecurity Policy in Ireland and within IFI.  The CAISIE Project has 

been integral to the development of AIS biosecurity initiatives in Ireland and in engaging 

with a wide diversity of stakeholders. 

• A wide range of invasive species education and awareness materials has been produced 

and circulated, including biosecurity guidelines for a diversity of stakeholder groups. 

• Eighty events to promote biosecurity have been attended and the project has successfully 

encouraged the implementation of AIS biosecurity among stakeholders. 

• CAISIE has been integral to the mandatory disinfection of angling gear at local, national 

and international angling competitions. 

• A suite of practical biosecurity tools for stakeholders, including IFI and its sister agencies, 

have been developed to tackle any future invasions of AIS.  This includes guidelines on 

effective measures to control AIS. 
 

As a result of the CAISIE Project, substantial resources are now in place to build upon its 

success and to continue to meet the challenge of tackling invasive species in Ireland.  These 

include specialist field equipment (e.g. weed cutting and harvesting boats, specialist weed 

cutting equipment, appropriate 4 x 4 vehicles and diving equipment), novel and enhanced 

invasive species control and management techniques, a wide range of invasive species 

information resources for stakeholders and increased invasive species management expertise 

among IFI scientific and field personnel. 

 

Preparatory Actions 

The CAISIE project commenced in January 2009.  A Project Advisory Group (PAG) that 

included representatives from key stakeholder groups was established (Action A1).  Extensive 

stakeholder consultations (Action A2) took place and a workshop on control options and 

remediation was convened (Action A3).  Arising from the workshop, specific and targeted 

action plans for Lough Corrib and the Grand Canal and Barrow Navigation were developed 

(Action A4).  

 

Lough Corrib 

The principal focus of the CAISIE Project in Lough Corrib was to undertake an extensive 

programme of measures to control the spread and proliferation of the highly invasive 

Lagarosiphon major  and to elucidate its impacts on the native biodiversity.  This included:  

(a) utilising and upgrading traditional weed control procedures and, where appropriate and 

necessary, developing new weed control methods and practices (Action C1);  
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(b) assessing the efficacy of these control measures on the target weed and the impact on the 

native ecology of the lake (Action C2);  

(c) determining the impacts of this invasive weed on the resident fish, macroinvertebrate and 

plant communities in the lake (Action C2); and  

(d) trialling methods to remediate native communities following successful control of the 

Lagarosiphon major (Action C5). 

 

Summary of work undertaken and results by action codes 

Action C1. Eradication of Lagarosiphon major from Lough Corrib 

In Lough Corrib, Lagarosiphon major exhibited a life cycle that is at variance with that 

displayed in its native range (southern Africa), or in other countries where the weed has been 

introduced.  In this watercourse the weed displayed maximum growth and biomass expansion 

during the colder months of the year (October to April).  Life cycle attributes were studied on 

a monthly basis over a one‐year period to understand the factors that influence the plant’s 

luxuriant growth in Lough Corrib and to try to identify any weak link in this life cycle that 

could be used to better inform control practices.  Two principal morphological phases (erect 

and collapsed) were identified. During the ‘collapsed phase’ the plant stems lost their rigidity 

and the whole plant stand collapsed to the lake floor.  This occurred in April to May.  From 

late summer, the plants regrew towards the water surface, entering their ‘erect phase’ of 

growth, which lasted until March / April.  During the peak of this phase of growth, the 

characteristic and ecologically damaging canopy vegetation layer was formed. 
 

In the initial stages of the weed control programme, a wide range of weed control methods 

were trialled.  These included the use of manual weed removal by scuba divers, herbicides, 

plastic benthic barriers, cutting with traditional reciprocating blades, among others.  Some of 

these methods exhibited limited success and were abandoned.  Others showed potential and 

their use was continued or the techniques themselves were upgraded to suit the specific 

requirements in Lough Corrib.  In addition, new and innovative weed control methodologies 

were developed to tackle the burgeoning problem that Lagarosiphon major posed in this lake.  

 

During the CAISIE Project three principal weed control methods were developed to control 

the growth and spread of Lagarosiphon major in Lough Corrib.  The three main methods 

used were light‐exclusion using jute matting, mechanical cutting using trailing knives or 

V‐blades, and manual removal by scuba divers via hand‐picking.  The morphological growth 

phase of the weed (collapsed or erect) largely determined the principal control method 

employed.  Jute matting was laid by scuba divers during the warmer months (May to 

October) after the tall canopy‐forming vegetation had collapsed, whereas mechanical cutting 

was undertaken during the colder months (November to April) when the plants were erect 

and more amenable to cutting and harvesting.  The cut weed was harvested and removed to 

the adjacent lake shore where it was composted.  Hand‐picking was used to treat low density 

infestations, particularly in newly infested bays or habitats.  Pre‐ and post‐control surveys 

were routinely conducted by scuba divers at each site to monitor the effectiveness of the 

weed control operations.  This also served to identify areas of infestation that had been 

missed during the weed control operation and these were retreated.  Quantitative assessments 

of the overall efficacy achieved at each site were undertaken and these informed subsequent 

control measures at these sites.  

 

The pioneering use of jute matting to control Lagarosiphon major has proven to be both 

practical and highly effective.  Jute (also known as hessian or burlap) is a natural material 
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that biodegrades and, consequently, does not have to be removed from the lake after use.  

This weed control method was developed by the CAISIE team during this LIFE+ project and 

has since been used in other weed infested waters in Ireland and abroad (e.g. Holland, 

Britain, New Zealand and Canada).  Trailing knives or V‐blades were not used to treat 

aquatic vegetation in Ireland prior to the commencement of the CAISIE Project.  The efficacy 

of this weed control method was demonstrated by the CAISIE team and the technique was 

further developed and refined during the term of the project.  The success of mechanical 

cutting using trailing knives or V‐blades in Lough Corrib was such that the method is now 

being used extensively by Waterways Ireland (WI) to manage aquatic weeds in Ireland’s 

navigable waterways. 

 

In 2008, before coordinated weed control operations on Lough Corrib commenced, a total of 

92 hectares of Lough Corrib was infested with Lagarosiphon major.  By the conclusion of the 

project, the weed control team has removed nuisance growths of this highly invasive weed 

from over 90 % of the previously infested lake area, controlled new areas of growth and 

brought the infestation to manageable levels (< 10 hectares).  At the conclusion of the project 

only 9.7 hectares of lake bed that supports stands of this invasive weed remain to be treated.  

 

Control operations conducted during the project have cleared all of the large and dense 

Lagarosiphon major stands that previously infested significant areas of the lake.  This action 

has substantially reduced the biomass of weed that is available to infest the vulnerable lower 

lake and other uninfested lakes in Ireland.  To have stopped this aggressive invasive weed 

from colonising and establishing sustainable populations in lower Lough Corrib is a 

significant achievement as the shallow character of this large 2500 ha water body (mean 

depth of circa 3 m) makes it highly susceptible to invasion.  A large submerged weed 

infestation here could exacerbate future flooding events in the Corrib catchment by restricting 

the normal drainage of water through the system. In addition, it would degrade the current 

high ecological status of the lower lake.  The successful weed control operations undertaken 

during the project have reopened previously overgrown areas of the lake for angling, boating 

and other activities.  The native charophyte‐dominated habitat that is vital to maintain a 

healthy wild Salmo trutta (Brown trout) population has been naturally rehabilitated.  Indeed, 

as the keystone vegetation in Lough Corrib, charophyte species form extensive underwater 

beds throughout the lake, which act as the foundation to uphold the natural ecosystem 

function for a wide variety of aquatic animals.  Indeed, high quality Brown trout angling has 

recently been reported in many of these previously weed-infested areas. 
 

The weed control team has developed a capacity for ‘rapid reaction’ to quickly respond to 

new infestations of Lagarosiphon major or other invasive species, before they become 

established in the lake.  This was demonstrated when the team quickly responded to a threat 

from a localised infestation of Crassula helmsii (New Zealand pigmyweed) at a single 

location in the north-west of the lake.  This was the first recording of this high priority 

invasive species in Lough Corrib and urgent control action was called for.  The team used 

jute matting (a weed control technique developed by the CAISIE team) to successfully 

control the localised infestation before it became established and spread.  The team has been 

further engaged in action to control the highly invasive riparian weed Impatiens glandulifera 

(Himalayan balsam) along the banks of a tributary stream to Lough Corrib. 

 

Action C2. Quantify the impact on native communities in target water bodies 

The impact of Lagarosiphon major on the native plants, macroinvertebrates, fish and water 

quality of Lough Corrib was assessed during the CAISIE Project.  In addition, the impact of 
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the principal control measures implemented on the biological elements was examined. 

Lagarosiphon major has had a serious negative impact on native aquatic plant species.  This 

invasive weed has displaced native macrophytes, changing the diversity and vertical structure 

of the plant community. These changes in plant structure and biomass have affected native 

macroinvertebrate communities by reducing the species richness, increasing the abundance of 

a few dominant species and altering the vertical distribution of species that are known to be 

preyed upon by fish. 

 

The principal fish species resident in the lake are S. trutta (Brown trout), Abramis brama 

(Bream), Perca fluviatilis (Perch), Esox lucius (Pike), Rutilus rutilus (Roach) and 

Roach‐bream hybrids.  Fish stock surveys conducted during the project have shown that the 

lake maintains moderately healthy populations of S. trutta, Esox lucius and Perca fluviatilis, a 

low abundance of Abramis brama, a large stable population of Rutilus rutilus and an ageing 

Roach‐bream stock.  As there are many factors which can affect fish populations in lakes, it is 

difficult to conclusively attribute any single factor to the medium‐term fluctuations observed 

in the resident Lough Corrib fish population.  Nevertheless, it is evident that large stands of 

Lagarosiphon major can displace S. trutta, act as hitherto unavailable nursery habitat for 

juvenile Perca fluviatilis, Rutilus rutilus and roach‐bream hybrids (particularly during the 

winter months) and, as a consequence, provide a novel feeding resource for Esox lucius.  

Lagarosiphon major may impact on Brown trout by restricting open water habitat, affecting 

available food resources or creating a physico-chemical milieu that is not conductive (e.g. 

significant diurnal fluctuations in dissolved oxygen levels).  One finding of note is that Perca 

fluviatilis preferentially used Lagarosiphon major as a spawning medium in mixed 

native‐invasive habitat.  Physico‐chemical analyses showed no measureable impact of 

Lagarosiphon major on water quality.  In general, the lake has a good standard of water 

quality but its Water Framework Directive status remains under threat from the presence of 

other invasive species, such as Rutilus rutilus and Dreissena polymorpha (Zebra mussel). 

 

Action C4. Evaluate biological control of aquatic invasive species in Ireland 

The potential of using biological agents to control Lagarosiphon major was also assessed 

during the project.  A number of candidate insects that were observed to damage the weed in 

its native range were collected in South Africa and studied in an Irish laboratory (in 

University College Dublin (UCD)), under strict quarantine conditions.  Results to date 

indicate that a duckfly larva, new to science, may offer a further solution to enhance 

Lagarosiphon major control and compliment the weed control methods that are currently 

employed.  Due to the rigorous nature of this cutting edge research and the complexity of the 

licencing process that is necessary before releasing such a biocontrol agent in Ireland, further 

detailed assessments must be conducted before the potential control agent can be released. 

 

Action C5. Remediation of native biotic communities 

Studies of native seed reserves in the sediment underlying the invasive Lagarosiphon major 

beds in Lough Corrib, conducted during the project, revealed a dense and viable source of 

seed material that could boost natural aquatic plant recovery following the removal of the 

invasive weed.  Further aquarium studies demonstrated the ability of these seeds to germinate 

in the absence of Lagarosiphon major.  This was particularly important as it meant that there 

was less need to be reliant on extensive (and potentially ecologically disruptive) plant 

transplantation operations in order to rehabilitate treated lake areas.  This natural seed reserve 

rapidly produced abundant and diverse native aquatic plant beds, particularly in areas of the 

lake that were treated with jute matting.  Results from studies in these lake areas revealed that 
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the seeds began to germinate and grow through the jute mat pores within weeks of the 

Lagarosiphon major dying.  By the conclusion of the project, six native Charophyte species, 

as well as two native Milfoil (Myriophyllum spicatum and M. alterniflorum) and two native 

Pondweed species (Potamogeton lucens and Potamogeton pusillus), were recorded growing 

through the matting.  At most sites where the jute matting was laid, natural vegetation 

recovered to pre‐invasion levels within 1 ‐ 2 years of treatment, highlighting this approach as 

a novel and important development in aquatic weed management and habitat rehabilitation. 

 

Native plant transplantation trials were conducted during the project in areas subjected to 

mechanical cutting to ascertain if habitat rehabilitation could be expedited using such 

measures.  While the trials had limited success, it was ultimately deemed impractical by the 

PAG to sustainably transfer the biomass of native plant material required from adjacent 

uninfested locations to adequately rehabilitate treated areas.  Complimentary studies showed 

that native plant species naturally re‐established in areas subjected to mechanical cutting, 

albeit at a relatively slower rate than that observed where jute matting was laid. 

 

 

Grand Canal and Barrow Navigation 

The principal focus of the CAISIE Project in the Grand Canal and Barrow Navigation was to 

control the aquatic invasive species (AIS) present in, or immediately adjacent to the project 

area (Action C3).  This included developing new invasive species control and habitat 

remediation methods and assessing their impacts, and the impacts of AIS on native species. 

This work also informed a detailed appraisal of AIS vectors and pathways, and provided 

recommendations to limit their introduction or further spread. The corridor nature of the canal 

and navigation network, and the recreational usage associated with it, presents a high risk for 

cross‐contamination with invasive species and their spread to unimpacted water systems in 

Ireland. 

 

Summary of work undertaken and results by action codes 

Extensive field surveys were conducted to determine the distribution and abundance of all 

AIS present in the project area (Action E2) and to inform a risk assessment that would 

prioritise high impact AIS for control during the project. The following high priority AIS 

were recorded in this system: 

 

• Corbicula fluminea (Asian clam) was first discovered in Ireland in April 2010 in the lower 

River Barrow. Subsequent studies by the CAISIE team confirmed that it was present in an 

18 km stretch of this river, from New Ross to St. Mullin's, obtaining maximum densities 

of almost 18,000 clams per m
2
. It has since been recorded in the connected lower River 

Nore and in the River Shannon system. 

• Impatiens glandulifera has spread extensively through the Barrow Navigation in recent 

years and was recorded in high abundance at 65 sites along a 56 km-length of the River 

Barrow channel. 

• Heracleum mantegazzianum was recorded at nine sites on the Barrow Navigation, 

generally with low abundance. 

• Fallopia japonica and/or Fallopia japonica x bohemica were recorded, with variable 

abundance levels, at 26 sites in the Grand Canal and Barrow Navigation. 
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• Crassula helmsii was recorded over a 6.5 km section of the Grand Canal, near Lullymore. 

Within this section, the majority of the weed was concentrated in a 2.2 km-long stretch 

between Ticknevin Bridge and the Bord na Móna access bridge. 

• Elodea nuttallii was intermittently extensive in the project area and was recorded in 41 km 

of channel. 

 

The status of the following AIS that were either present or previously reported in the project 

area, but not currently considered to represent a high risk, was also monitored during the 

project (Action E2): 

 

• Azolla filiculoides (Red water fern) was only recorded at isolated locations along the River 

Barrow and is subject to effective control by a naturally occurring biological agent. 

• Chilean rhubarb (Gunnera tinctoria) is a riparian species and was only recorded at two 

isolated locations along the Grand Canal corridor, both in private residences. 

• Leuciscus leuciscus is an invasive fish species, although it is regarded as a valuable 

angling species in sections of the River Barrow and some other isolated waters in which it 

occurs in Ireland.  It is undesirable to have this species in the Grand Canal as it competes 

with native species for food and other resources.  More importantly, the canal corridor 

may act as a conduit for its further spread to the Shannon system.  Small numbers of 

Leuciscus leuciscus were present in the lowermost sections of the Grand Canal‐Barrow 

Line.  The CAISIE team mounted electrofishing operations to remove Leuciscus leuciscus 

from the lower reaches of the Grand Canal. Vigilance was maintained to prevent their 

spread into the Grand Canal system proper. 

•  Hemimysis anomala (Bloody‐red shrimp) and Eriocheir sinensis (Chinese mitten crab) 

have not been recorded in the project area but have been found in connected waterways. 

• Crangonyx pseudogracilis (Northern river crangonyctid) and Dreissena polymorpha are 

considered ubiquitous in the project area and, thus, are not amenable to control.  The latter 

species was generally recorded with low abundance.  Neither appears to be causing any 

adverse effect to native biota or to the functioning of the waterway.  

 

Action C3. Control of high impact invasive species in the Grand Canal and the Barrow 

Navigation. 

Wide‐ranging control trials and operations on target invasive species were undertaken during 

the CAISIE Project, as follows: 

 

• Corbicula fluminea dredging trials using box, hydraulic and electric dredges were 

undertaken in the lower River Barrow Navigation to target the extensive Corbicula 

fluminea populations in this section of the river.  Results from this work indicated that this 

control approach may prove to be an effective means of treating dense Corbicula fluminea 

infestations in future.  Benthic barrier trials (using jute matting and plastic sheets, either 

with or without rock salt) were conducted on the Corbicula fluminea in this watercourse, 

but were adversely impacted by the strong tidal character of the river at the trial site and 

provided no conclusive results.  Trials to assess the impact of physical disturbance to the 

Corbicula fluminea using improvised harrows were also conducted in the late 2012 and 

early 2013.  The results of this are currently being evaluated.  Side scan sonar was tested 

as a high-tech approach to map the distribution and extent of the Corbicula fluminea 

infestation in the river.  

• All Heracleum mantegazzianum and Fallopia japonica / Fallopia japonica x bohemica 

stands present in the project area were treated with herbicide (glyphosate).  In addition, 
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any seed heads of Heracleum mantegazzianum that were present were manually removed 

and disposed of in a biosecure manner. 

• Impatiens glandulifera populations remain extensive along the Barrow Navigation from 

upstream of Carlow town to St. Mullin’s and are beyond effective control using traditional 

methods.  However, extensive community‐based hand‐picking operations (“Himalayan 

balsam bashes”) were conducted at infested sites in its upper range of its distribution, 

upstream of Carlow town, to successfully contain its further upstream spread.  The 

CAISIE team met with scientists from the Centre for Agricultural Bioscience International 

(CABI) who are investigating the use of biocontrol agents to target this plant.  Inland 

Fisheries Ireland (IFI) will continue to work with CABI to evaluate its potential for use in 

Ireland. 

• The CAISIE team led large-scale weed control operations with Waterways Ireland (WI) in 

the Grand Canal to control a major infestation of Crassula helmsii. (The cost for much of 

this work was absorbed by WI.)  Treatment was focused on a densely infested 2.2 km 

section of the canal near Lullymore.  The section was dammed at both ends and 

electrofished to capture and re‐locate over 35,000 resident fish.  It was then fully 

dewatered and all the exposed pigmyweed present was treated with herbicide (glyphosate) 

and a specially formulated adjuvant on three occasions in winter 2011/2012.  

Subsequently, the top layer of infected spoil was removed to eradicate any remaining 

viable plant fragments and disposed of in a biosecure manner. In adjacent canal sections, 

which had a lower abundance of the weed, manual removal of isolated stands using scuba 

divers was employed. 

• Control trials using V‐blades and jute matting were undertaken in the Grand Canal to 

control variable Elodea nuttallii populations.  The use of V‐blades to mechanically cut 

Elodea nuttallii proved highly successful and this weed control technique has been 

adopted by WI as part of its routine weed management programme in the Grand Canal and 

Barrow Navigation.  The results of jute trials were not conclusive, with only limited 

control achieved.  This was impacted by the shallow nature of the canal habitat and the 

passage of cruiser traffic over the trial sites. 

 

During the project the impact of AIS on the native ecology of the Grand Canal and Barrow 

Navigation was assessed (Action C2).  Invasive plants such as Impatiens glandulifera, 

Crassula helmsii and Elodea nuttallii had a serious negative impact on native plant 

communities in infested areas, resulting in a notable decrease in native floral and faunal 

biodiversity. The re‐establishment of native habitat was observed after control measures were 

implemented in areas infested by each of these species (Action C5).  The high density 

infestation of Corbicula fluminea in the River Barrow below St. Mullin’s (up to 18,000 clams 

per m
2
) has substantially altered the structure of the river bed and few macroinvertebrate 

species are now present in infested areas (Action C2).  In general, water quality remains good 

in the project area and coarse fish stocks are healthy (Action C2). 

 

 

Stakeholder engagement, education and awareness, and dissemination 

Stakeholder engagement (Action D1), education and awareness (Action D2) and 

dissemination (Action D3) initiatives formed an integral part of the project throughout its 

duration. 
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Summary of work undertaken and results by action codes 

The CAISIE team has participated in eighty invasive species events and extensive contacts 

have been developed with stakeholder groups including anglers, boaters, water sports 

enthusiasts, landowners, other public agencies, local community groups as well as the 

agricultural and horticultural sectors (Action D1). 

 

A range of invasive species education and awareness materials has been produced including 

biosecurity guidelines for various stakeholders, project bulletins, on‐site biosecurity signage 

for water users, invasive species alerts, invasive species identification cards, a short film and 

other materials (e.g. rulers, pens, ID key rings and badges) (Action D2).  These materials have 

been widely disseminated to stakeholders and the general public. The IFI ‘Something Fishy’ 

programme, which runs nationally as a curriculum item in Irish primary schools, has added 

an AIS module, which was developed in association with the CAISIE Project.  A permanent 

display developed by the project to increase general awareness of AIS among the public has 

been installed in the National Atlantaquarium in Galway City.  Social media (project website, 

AIS iPhone and Android apps, Twitter and Facebook) formed an important part of the 

dissemination programme (Action D3). The Angling Biosecurity Guidelines developed under 

the project have been adopted by national angling federations and implemented at local, 

national and international angling competitions.  The Irish Underwater Council has also 

endorsed the Diving Biosecurity Guidelines (Action E2). 

 

A comprehensive assessment was carried out which identified the principal vectors and 

pathways that facilitate the introduction and spread of AIS in the project areas and throughout 

Ireland (Action C3).  This informed the development of pertinent actions to mitigate for this 

threat, which included targeted biosecurity initiatives for individual stakeholders (e.g. the 

production of biosecurity guidelines and installation of biosecurity signage at water access 

points).  It further involved discussions to promote AIS biosecurity practices among 

stakeholders (e.g. organising biosecurity demonstrations and encouraging the adoption of 

biosecurity at angling competitions and boating events).  As part of this, throughout the 

project, the CAISIE team entered into discussions with numerous stakeholders including 

national angling, boating and diving federations, local clubs, as well as with State agencies 

and the agricultural and horticultural sectors. 

 

The CAISIE international workshop was held in Galway on the 8
th

 - 11
th

 April 2013 and had 

over 160 national and international delegates from 19 countries (Action D3).  In order to draw 

in world-renowned international delegates and produce productive workshop sessions, the 

CAISIE workshop was held in conjunction with Inland Fisheries Ireland (IFI) and the 

European Inland Fisheries and Aquaculture Advisory Commission (EIFAAC), using the 

acronym FINS (Freshwater Invasives – Networking for Strategy).  

 

The extensive work undertaken during the project will continue to inform the management 

and control of AIS throughout Ireland.  The various control methods developed and 

successfully used to treat the range of high impact AIS present in the project areas now 

provide a suite of practical tools for stakeholders, including IFI and its sister agencies, to 

tackle any future invasions of AIS. As part of this, guidelines on effective measures to control 

these species have been produced for stakeholders.  Using the resources and knowledge 

gained through the CAISIE Project, the After-LIFE Conservation Programme (Action E3) 

will continue to tackle the remaining sites infested by Lagarosiphon major in Lough Corrib 

and other priority AIS in the Grand Canal and Barrow Navigation.  Stakeholder engagement, 
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biosecurity and education and awareness initiatives developed during the project will 

continue to form an integral part of IFI’s ongoing invasive species programme.  Based on the 

experiences of the project, guidelines for effective stakeholder engagement have been 

produced which will provide a valuable resource for stakeholders involved in increasing the 

awareness of and implementing measures to tackle AIS in Ireland.  An After-LIFE 

Communication Plan has been developed which outlines how the results of the project will 

continue to be disseminated and communicated (Action D3).  
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2 INTRODUCTION 

Aquatic invasive species (AIS) are animals, plants or other organisms introduced by humans 

into rivers and lakes out of their natural range of distribution, where they become established 

and disperse, generating a negative impact on the local ecosystem and species.  Aquatic 

invasive species are internationally recognised as a principal threat to the biodiversity of 

native inland water ecosystems.  Ireland has been susceptible to historical and modern 

introductions of non-native species through both deliberate and inadvertent means.  Although 

not all non‐native species are problematic, those species that prove to be invasive pose a 

growing threat to Ireland’s unique biodiversity and to economic interests such as agriculture, 

forestry, fisheries and tourism.  The impact of AIS on biodiversity can be mediated by 

competitively excluding or out‐competing the less robust native species, by preying on native 

species or by altering the natural aquatic or riparian habitat in which they reside.  They can 

also adversely impact the recreational and amenity use of infested watercourses. 

 

The aim of the EU LIFE+ Nature and Biodiversity project ‘Control of Aquatic Invasive 

Species and Restoration of Natural Communities in Ireland’ (CAISIE), was to ‘contribute to 

the halting of biodiversity loss in Ireland by preventing further impacts on native biodiversity 

from high impact AIS, through the development and demonstration of effective control 

methods, a programme of stakeholder engagement and awareness raising, and policy 

development and dissemination’.  The CAISIE Project was developed in response to the 

increasing threat from AIS in Ireland’s inland waterways.  This particularly reflected the 

threat posed by Lagarosiphon major (Curly‐leaved waterweed) in Lough Corrib and the 

recognition of the Grand Canal and Barrow Navigation as a significant pathway for the 

spread of such invasive species throughout Ireland. The project commenced in January 2009 

and focused on two main geographical areas: (1) Lough Corrib and (2) the Grand Canal and 

Barrow Navigation (Figure 1).  The project concluded in January 2013. 

 

The principal objective of the CAISIE Project in Lough Corrib was to undertake an extensive 

programme of measures to control the invasive L. major and to elucidate its impacts on the 

native biodiversity. This included:  

(a) utilising and upgrading traditional weed control procedures and, where appropriate and 

necessary, developing new weed control methods and practices;  

(b) assessing the efficacy of the control measures employed on the target weed and the 

impact on the native ecology of the lake;  

(c)  determining the impacts of this invasive weed on the resident fish, macroinvertebrate and 

plant communities in the lake; and  

(d) trialling methods to remediate native communities following successful control of L. 

major. 

 

The principal objective of the CAISIE Project in the Grand Canal and Barrow Navigation 

was to control AIS present in or immediately adjacent to the project area. This included 

establishing their distribution in the project area, developing new invasive species control and 

habitat remediation methods, and assessing their impacts and the impacts of AIS on native 

species. A further objective of this work was to undertake a detailed appraisal of AIS vectors 

and pathways to provide recommendations to limit their introduction or further spread in 

Ireland.  This was also important to inform pertinent actions to mitigate for this threat and 

develop targeted biosecurity initiatives for stakeholders. The project also sought to promote 

and increase the awareness of AIS among stakeholders and the general public in Ireland 

through a wide range of education initiatives. 
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Figure 1 Map of Ireland showing the CAISIE Project areas (Lough Corrib [in blue]; and the Grand 

Canal and Barrow Navigation [in green]). 
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3 LIFE PROJECT FRAMEWORK 

3.1 Project structure and management 

The CAISIE Project was funded with the contribution of the LIFE+ financial instrument of 

the European Community, with co‐financing from the National Parks and Wildlife Service 

(NPWS).  The coordinating project beneficiary was Inland Fisheries Ireland (IFI).  The 

project was supported by a wide range of key stakeholders including Waterways Ireland 

(WI), the Heritage Council (HC), the NPWS, the Office of Public Works (OPW) and Galway 

County Council (GCC).  

 

The project team operated under the direction of the Project Leader (Dr Joe Caffrey) and was 

comprised of a Project Manager, two Research Officers and one Fisheries Assistant (Figure 

2).  The research staff were based in the Lough Corrib area (near Moycullen, Co. Galway), 

where a purpose-built office and on-site laboratory facilities were set-up.  The project team 

worked closely with locally-based IFI staff in the CAISIE project areas, particularly in Lough 

Corrib where a dedicated field team was involved in L. major-related weed control and 

eradication operations.  University College Dublin (UCD) was contracted to undertake the 

macroinvertebrate component of Action C2 (‘Quantify the Impact on Native Communities in 

target water bodies of the removal of invasive species’) and Action C4 (‘Evaluate biological 

control of aquatic invasive species in Ireland’).  

 

A Project Advisory Group (PAG) was established to provide impartial advice on the running 

of the project, on technical issues and on stakeholder engagement.  This was chaired by a 

NPWS Director (Dr Ciaran O’Keeffe). It included members from IFI, Fáilte Ireland (FI), the 

Environmental Protection Agency (EPA), GCC, Carlow County Council (CCC), the HC, the 

Inland Waterways Association of Ireland (IWAI), Invasive Species Ireland (ISI), the National 

Biodiversity Data Centre (NBDC), the National Botanic Gardens (NBG), the NPWS, the 

Northern Ireland Environment Agency (NIEA), the OPW, WI and the Great Britain Non-

native Species Secretariat (GB NNSS). 

 

The following formal meetings were undertaken on a routine basis to organise and co-

ordinate the project:  

 

• Project Team Meeting.  These were chaired by the Project Manager and attended by 

project team members (monthly).  

• CAISIE – IFI Western River Basin District (WRBD) meeting. These were attended by a 

member of the CAISIE team and the relevant IFI WRBD staff and contractors involved in 

the weed control operations in Lough Corrib.  The purpose of this meeting was to manage, 

review and discuss the weed removal works on Lough Corrib (fortnightly).  

• Project Advisory Group (PAG) meetings.  These were chaired by the NPWS and attended 

by members who represented various environmental agencies and key stakeholder groups 

in Ireland (bi-annually). 

• Science team meeting. This was led by the Project Leader and attended by the project 

team (quarterly). 

 

From time to time, various environmental agencies or stakeholder groups invited the CAISIE 

team to give presentations and / or demonstrations on AIS or to work with them at public 

events. The aim of these events was to promote an awareness of invasive species and the 

significant threat that they pose. 
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Figure 2 Organogram of the CAISIE project management structure, project team (green boxes) and associates (IFI personnel, unless stated). 
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3.2 Project actions 

The key project deliverables listed as actions in the CAISIE project proposal were as 

follows: 
 

• Action A.1 Project Initiation  

• Action A.2 Stakeholder consultations  

• Action A.3 Workshop on control options and remediation  

• Action A.4 Action Plans  

• Action C.1 Eradication of Lagarosiphon major in Lough Corrib 

• Action C.2 Quantify the Impact on Native Communities in target water bodies of the 

removal of invasive species. 

• Action C.3 Control of high impact invasive species in the Grand Canal and Barrow 

Navigation. 

• Action C.4 Evaluate biological control of aquatic invasive species in Ireland  

• Action C.5 Remediation of native biotic communities  

• Action D.1 Stakeholder engagement programme 

• Action D.2 Education and awareness programme 

• Action D.3 Dissemination programme 

• Action E.1 Project Management 

• Action E.2 Monitoring of project performance 

• Action E.3 After-LIFE conservation plan 

 

3.3 Partnership agreements 

N/a 
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4 PROGRESS AND RESULTS    

The initial project start date was 1
st
 January 2009.  The recruitment of key project staff was 

delayed until September 2009 due to an Irish Government moratorium on public sector 

recruitment.  This impacted the commencement of each project action.  However, the agreed 

project end date of 31
st
 January 2013 was maintained.  The Gantt chart below displays an 

overview of the proposed versus actual progress of the project by project action (Figure 3).  

Any specific deviations from the planned output or any problems encountered are explained 

under each action in the section below. 

 

Year

Quarter Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2

Proposed o x x xo

Actual xo x x x xo
Proposed 

Actual 

Proposed 

Actual 

Proposed 

Actual 

Proposed 

Actual 

Proposed 

Actual 

Proposed 

Actual 

Proposed 

Actual 

Proposed 

Actual 

Proposed 

Actual 

Proposed 

Actual 

Proposed 

Actual 

Proposed 

Actual 

Proposed 

Actual 

Proposed 

Actual 

Proposed 

Actual 

x Progress / Final Report Proposed 

o Project Start / End Actual 

D3

E1

A2

C2

E2

A1

A3

A4

C1

E3

C4

C5

D1

D2

C3

20132009 2010 2011 2012

Action

 
Figure 3 CAISIE project progress by action. 
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4.1 Preparatory Actions 

4.1.1 Action A.1: Project Initiation  

Action started: January 2009 

Action completed: December 2009 

Key Deliverables: Standard Operating Procedures for field staff (Annexe T-1) and PAG set-up. 

Summary of action: Staff were recruited and trained; project facilities were set-up; project 

equipment was procured; the PAG was set-up; relevant baseline literature was collated and 

reviewed; Standard Operating Procedures (SOPs) were produced; and national and 

international experts were notified. 

 

 

The Irish Government recruitment embargo delayed the recruitment of project staff until 

September 2009.  The full project team commenced work in October 2009.  Upon recruiting 

the team, initial project set-up consisted of procuring equipment and consumables, staff 

induction and training, and the fit-out of the project office and laboratory facilities.  The PAG 

was convened in October and the first meeting was held in November 2009.  The project team 

sourced, collated and reviewed all pertinent data and literature to establish the baseline 

situation in the project areas.  A full project work programme by action, milestones and 

deliverables was set out using Gantt charts and risk assessments were produced for the two 

project areas (Lough Corrib; and Grand Canal and Barrow Navigation).  Notification was sent 

to invasive species experts both nationally and internationally to advise of the commencement 

of the project and to establish ongoing links with these experts. 

 

4.1.2 Action A.2 Preparatory Stakeholder consultations 

Action started: January 2009 

Action completed: April 2010 

Deliverable: Raise awareness of the project. 

Summary of action: Stakeholder fora were held in each project area and a cross sectional 

stakeholder network was established. 

 

 

Two stakeholder fora were held in April 2010 (one in each project area) to raise awareness of 

the existence of the project and also identify any additional issues or threats that were not 

addressed in the original project proposal and work plan. Along with the Workshop on Control 

Options and Remediation (Action A3) and the first PAG group meeting, these events facilitated 

the establishment of a wide-ranging cross-sectoral stakeholder network to develop and target 

the stakeholder engagement programme.  As a result, regular stakeholder interactions with 

State bodies (e.g. with Bord Bia, the regional staff of IFI, the HC, the NPWS, EPA, OPW and 

WI), recreational organisations (e.g. angling federations, Canoe Ireland, IWAI and Irish 

Underwater Council) and the general public were a continuous feature of the project.  This 

action was superseded by Action D.1 (Stakeholder Engagement). 

 

4.1.3 Action A.3 Workshop on control options and remediation  

Action started: April 2010 

Action completed: April 2010  

Deliverable: National workshop (Annex T-2) 
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Summary of action: A ‘Workshop on Control Options and Remediation’ was held and a 

briefing paper for each project area was produced. 

 

 

The Workshop on Control Options and Remediation was held in Athlone in April 2010.  A 

briefing paper on the proposed project actions was prepared as part of this action (Annexe T.2).  

One hundred key national and international stakeholders and scientific experts attended the 

event.  The workshop was held to outline the course of the project, explore any issues arising 

from the preparatory actions and consider the implications of the proposed concrete 

conservation, education and awareness, stakeholder engagement and dissemination actions.  

Workshop sessions facilitated inputs from the participants on the following areas:  

1) stakeholder engagement;  

2) understanding vectors for invasive species spread and the implementation of biosecurity 

plans; and  

3) control of invasive species and restoration of native communities. 

 

The output from the workshop was collated and disseminated to stakeholders via the project 

website. The workshop also informed the development of action plans for each project area 

(Action A4). 

 

4.1.4 Action A.4 Action Plans  

Action started: April 2010 

Action completed: November 2010  

Deliverable: Produce Action plans (Annexe T-3). 

Summary of action: An action plan was produced for each project area. 

 

 

An action plan was produced for each project area (Annexe T-3).  These plans set out the 

concrete conservation actions, stakeholder engagement programmes and the education and 

awareness initiatives that would be taken during the course of the project.  The action plans 

were developed from the briefing papers, the output from the ‘Workshop on Control Options 

and Remediation’, input from the PAG group and from the review all pertinent data and 

literature available on the study sites.  The action plans were posted on the project website for 

download.   

 

 

4.2 Concrete Conservation Actions 

4.2.1 Action C.1 Eradication of Lagarosiphon major in Lough Corrib 

Action started: February 2009 

Action completed: January 2013  

Key deliverable: Reduce the Lagarosiphon major infestation to ‘manageable levels’. 

Summary of action: The revised target of reducing the Lagarosiphon major infestation in the 

lake to < 10 hectares (deemed to be ‘manageable levels’) was achieved.  Weed control 

operations have prevented the spread of L. major to the lower basin of Lough Corrib, a large 

2500 ha water body.  A ‘rapid reaction’ capability to quickly respond to new threats of AIS in 

Lough Corrib was implemented.  As a result, two other high priority invasive species (Crassula 
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helmsii and Impatiens glandulifera), with localised distributions, were effectively controlled.  

New control methods were developed to successfully treat L. major.  

 

 

During the project three principal methods were developed to control the growth and spread of 

L. major in Lough Corrib.  These were light‐exclusion using jute matting, mechanical cutting 

using trailing knives or V‐blades, and manual removal by scuba divers via hand‐picking.  

Chemical control using the active ingredient dichlobenil in a granular formulation was also 

undertaken in limited circumstances where the use of the other control methods was 

impractical.  This practice was terminated in early 2011 after the EU withdrew permission for 

its use in member states and the specific derogation granted by the Department of Agriculture 

for use of the remaining stocks of herbicide expired.  The morphological growth phase of the 

weed (collapsed or erect) largely determined the principal control strategy employed.  Jute 

matting was laid by scuba divers during the warmer months (May to October) after the tall 

canopy‐forming vegetation had collapsed, whereas mechanical cutting was undertaken during 

the colder months (November to April) when the plants were erect and more amenable to 

cutting and harvesting.  The cut weed was harvested and removed to the adjacent lake shore 

where it was composted.  Hand‐picking was used to treat low density infestations, particularly 

in newly infested bays or habitats. 

 

In 2008, before coordinated control operations commenced, a total of 92 hectares of Lough 

Corrib was infested with L. major.  By the conclusion of the project, the weed control team has 

removed nuisance growths of this highly invasive weed from over 90 % of the previously 

infested lake area and brought the infestation to manageable levels (< 10 hectares).  At the 

conclusion of the project in January 2013 only 9.7 hectares of lake bed that supported stands of 

this invasive weed remained to be treated (Table 1 and Figure 4).  These control operations 

have cleared all of the large and dense L. major stands that previously infested significant areas 

of the lake (Annexe T4, Figures 1 -7).   

 
 Table 1 Control of Lagarosiphon major in Lough Corrib. 

Period 2008 2009 2010 2011 2012 2013 

Baseline total area occupied by L. 

major  (ha) † 
92.02 62.52 56.89 35.88 28.3 20.06 

Increase in L. major in period (ha) 0 0 4.283 0.26 2.88 0 

L. major  control via mechanical 

cutting (excluding retreatment) (m
2
) 

291,286 39,475 229,820 56,445 80,231 114,000 

L. major  control via jute matting 

(m
2
) 

1,725 9,550 17,125 20,550 19,914.25 0 

L. major control via aquatic herbicide 

(m2)  
2,050 7,151.5 6,010.5 1,000 0 0 

L. major  control via manual removal 

(m
2
)  

0 75 20 0 580 0 

Net area treated (ha) 29.51 5.63 25.3 7.8 10.07 11.4 

Decrease in L. major  in Lough 

Corrib (ha) 
92 56.9 35.9 28.3 21.1 9.7 

Percentage of total L. major  

controlled† 
32.1 38.2 62.8 70.7 78.8 90.3 

† with consideration to the yearly increase on the original baseline of 92.02 ha. 
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One of the many L. major control initiatives of note utilised during the CAISIE project was the 

installation of a jute matting corridor in Birchall Bay on Lough Corrib. This aimed to minimise 

the risk from the boat-mediated spread of the L. major present in the area to the surrounding 

lake habitat (Annexe T-5).  This was undertaken with support from the Moycullen Angling 

Club.  The inner part of the bay is a mooring and access point for boat anglers in the west of 

Lough Corrib.  The corridor was deemed to be the most effective means to address this issue as 

the rocky, shallow character of the bay precluded the use of mechanical weed cutting and 

harvesting. 

 

The efficacy of the control measures implemented was routinely monitored.  This involved 

undertaking pre‐ and post‐control surveys at each site subjected to control.  A standard survey 

methodology was developed to achieve this (see reports in Annexe T-5).  This employed GIS-

derived transects and used a modification of the DAFOR scale to report the level of infestation.  

(The DAFOR scale assesses the relative abundance of plant taxa present as being Dominant, 

Abundant, Frequent, Occasional or Rare.)  In addition to this, specific scientific studies were 

conducted to further assess the efficacy of jute matting, mechanical cutting and herbicide to 

control L. major.  The efficacy of jute matting to control L. major was assessed in two studies 

(Annexe T-7), one of which was published in the international journal Aquatic Invasions 

(Caffrey et al. 2010).  Both of these studies found that the jute matting was not only highly 

effective in eradicating L. major, but also facilitated the long-term regeneration of the native 

habitat.  Studies on the efficacy of herbicide control (Annexe T-8) and mechanical cutting also 

demonstrated that both methods effectively treated L. major in Lough Corrib (Annexe T-6 [T.1 

- T-6.9]).  The results also demonstrated the capacity for the native habitat to recover after 

being subjected to control.  

 

Figure 4 Total Lagarosiphon major-infested area treated in Lough Corrib since control operations 

commenced (* to 31/01/2013). 
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The morphology and life cycle attributes of L. major were examined on a monthly basis over a 

one‐year period, in 2010, to identify any weak links that could be used to better inform control 

practices (Annexe T-9).  The weed exhibited a life cycle that is at variance with that displayed 

in its native range or in other countries where the weed has been introduced.  It displayed 

maximum growth and biomass expansion during the colder months of the year (October to 

April).  Two principal morphological phases (erect and collapsed) were identified.  During the 

‘collapsed phase’ the plant stems lost their rigidity and the whole plant stand collapsed to the 

lake floor.  This occurred in April to May.  From late summer the plants again regrew towards 

the water surface entering their ‘erect phase’ of growth, which lasted until March / April.  

During the peak of this phase of growth, the characteristic and ecologically damaging canopy 

vegetation layer was formed.  This study increased the understanding of the biology and 

ecology of Lagarosiphon growing under Irish conditions and better informed the scheduling of 

the principal control measures implemented. 

 

Further to the L. major control operations, two other high impact invasive species (Crassula 

helmsii and Impatiens glandulifera) were identified in the Lough Corrib catchment during the 

term of the project.  After consultation with the PAG, it was agreed that these species should 

also be targeted for control as both were found to be localised in their distribution and early 

intervention could prevent their further spread.  Crassula helmsii (New Zealand pigmyweed) 

was found at a single site in the lake (Derrymoyle), in low abundance.  All stands of this weed 

were treated primarily using jute matting.  In limited instances, this was supplemented by 

herbicide control and manual removal, where appropriate (Annexe T-10).  The riparian weed 

Impatiens glandulifera (Himalayan balsam) was recorded along a tributary stream to Lough 

Corrib, near Maam village. This was treated through a combination of manual removal, where 

the level of infestation was low, and glyphosate herbicide treatment where dense stands were 

present (Annexe T-11).  This control operation also facilitated a ‘balsam bashing’ training day 

for the locally-based IFI staff.  The training day gave guidance to the staff on how to identify 

and effectively control areas colonised by I. glandulifera through the manual removal of 

individual balsam plants. 

 

Lagarosiphon major control operations were suspended for six months after the loss of three 

temporary IFI staff in December 2010 due to the recruitment embargo in the Public Sector. 

These staff were primarily responsible for the physical weed control operation on the lake and, 

in their absence, normal weed control practices could not continue.  Weed control only 

recommenced in June 2011 when IFI replaced these staff with external contractors. 

 

Inclement weather and the regular loss of boats to repair intermittently hampered the control 

schedule.  The boats used for control and survey operations during the project were fibre glass-

hulled and suffered increasingly regular damage due to the robust nature of the operations, 

their constant usage over 12 months of each year and the extremely rocky nature of the shore 

surrounding the lake.  In 2012 it was deemed necessary to replace these boats with two 

purpose-modified, durable and large capacity (one 7 m and one 5 m long) aluminium boats.  

These boats significantly increased the efficiency of subsequent weed control operations.  The 

reliability of the solid aluminium hull has substantially decreased the need for untimely and 

ongoing maintenance.  The 7 m boat has a larger capacity to carry cut weed, thus optimising 

harvesting time on the lake by reducing the frequency of journeys to dispose of weed.  The 

solid and more reliable nature of the 7 m boat also allowed for increased operation times 

throughout the year.  The front-mounted retractable ramp on this boat has reduced the time 

needed to manually remove the harvested weed from the boat to the shore for composting.  The 

5 m boat has increased the capacity for carrying jute matting, scuba diving gear and associated 
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equipment.  The larger capacity engines that are fitted to both boats have extended the daily 

working range of operations in the lake.  Indeed, the aluminium boats have aided the project in 

meeting its target of decreasing the area infested by L. major in the lake to below 10 ha.  In 

particular, this enabled the relatively rapid treatment of two sizeable infested areas of the lake, 

which had not been treated previously, in January 2013.  One of these sites (Lazy Bay) was 

originally preserved for scientific macroinvertebrate studies and the other (Carbury Bay) would 

have been difficult to treat using the original boats as it was rocky and was a considerable 

distance from any of the IFI operating bases.  

 

4.2.2 Action C.2 Quantify the Impact on Native Communities in target water bodies of 

the removal of invasive species. 

Action started: December 2009 

Action completed: January 2013  

Key deliverable: An assessment of the impacts of L. major and of the control operations on 

native macroinvertebrates in Lough Corrib (Annex T-13). 

Summary of action: All available baseline data on both project areas were collected, collated 

and analysed (Annexe T-8).  The impact of L. major on the native macrophytes, 

macroinvertebrates, fish and water quality in Lough Corrib was assessed.  Similar assessments 

were made for these biological elements in the Grand Canal and Barrow Navigation.  In 

addition, the impact of the principal control measures implemented on the biological elements 

was examined. 

 

 

Lough Corrib 

Lagarosiphon major has had a serious negative impact on native aquatic macrophyte species 

and communities in Lough Corrib.  The invasive weed has displaced native aquatic plants, 

changing the diversity and vertical structure of the plant community.  The keystone Charophyte 

habitat, essential to supporting a healthy resident wild Salmo trutta (Brown trout) population 

and a diverse macroinvertebrate community, has been extirpated in areas colonised by L. 

major.  Such information was routinely collected and reported in tandem with studies under 

Actions C1 and C5 (Annexes T-6, T-8; Caffrey et al. 2011a; Caffrey et al. 2011b).  An 

assessment of native plant seed reserves present in the underlying sediment that was colonised 

by L. major established that these remained viable and that they could regenerate once the 

invasive weed had been removed (Annexe T-8).  This demonstrated that a source of material 

was available that could boost natural aquatic plant recovery following the removal of L. 

major.  A herbarium collection of native aquatic plant species from Lough Corrib was also 

completed (Annexe T-12).  This has been submitted to the National Botanic Gardens and will 

be made available as a reference resource for researchers and the general public.  

 

Changes in aquatic plant community, structure and abundance induced by the invasion of L. 

major have affected native macroinvertebrate communities by reducing the species richness, 

increasing the abundance of a few dominant species and altering the vertical distribution of 

species known to be preyed upon by fish.  Jute matting that was applied for weed control was 

shown to facilitate the recovery of native macroinvertebrate communities once the native 

Charophyte vegetation had re-established (Annexe T-13).  This assessment of the impacts of L. 

major and of the control operations on native macroinvertebrates in the lake forms part of an 

ongoing PhD study conducted in UCD, which is in the latter stages of completion.  A 

corresponding report has been produced (Annexe T-13) and the PhD thesis will be forwarded 

to the EC upon its completion. 



13 

 

 

 

 

The principal fish species resident in Lough Corrib are S. trutta, Abramis brama (Bream), 

Perca fluviatilis (Perch), Esox lucius (Pike), Rutilus rutilus (Roach) and hybrid A. brama x R. 

rutilus (Roach‐bream).  Fish stock surveys conducted during the project (in winter and spring 

2010, summer 2011, and spring 2012) have shown that the lake maintains moderately healthy 

populations of S. trutta, E. lucius and P. fluviatilis, a low abundance of A. brama, a large stable 

population of R. rutilus and an ageing A. brama x R. rutilus stock (Annexes T-8, T-14.1, T-

14.2 [O’Grady and Delanty 2012] and T14-3 [Kelly et al. 2012]).  As there are many factors 

which can affect fish populations in lakes, it is difficult to conclusively attribute any single 

factor to the medium‐term fluctuations observed in the resident Lough Corrib fish population.  

Nevertheless, it is evident that large stands of L. major can displace S. trutta, act as hitherto 

unavailable nursery habitat for juvenile P. fluviatilis, R. rutilus and A. brama x R. rutilus 

hybrids and, as a consequence, provide a novel feeding resource for E. lucius.  Lagarosiphon 

major may impact on S. trutta by restricting open water habitat, affecting available food 

resources or creating a physico-chemical milieu that is not conductive (e.g. diurnal fluctuations 

in dissolved oxygen).  One finding of note is that P. fluviatilis preferentially used L. major as a 

spawning medium in mixed native‐invasive habitat (Annexe T-14.4).  Two attempts were made 

(in spring 2011 and spring 2012) to investigate the influence of L. major as a preferential 

habitat for E. lucius spawning.  However, these were unsuccessful as it proved difficult to 

locate the E. lucius egg masses in known spawning areas of the lake.  The weed control 

measures implemented had no adverse effect on the fish population, as evidenced by the many 

reports of improved high quality trout angling received by IFI from anglers fishing in areas of 

the lake previously infested by L. major. 

 

Water samples were collected on a monthly basis at seven sites on the lake throughout the 

project.  Physico‐chemical analyses showed no measureable impact of L. major or the control 

operations on water quality.  Additionally, no obvious factor was identified that could account 

for the absence of L. major from the lower lake (Annexe T-8).  In general, the lake has a good 

physico-chemical standard of water quality, although under the Water Framework Directive 

classification it is considered as having only ‘moderate’ ecological status (MEP) due to the 

presence of other invasive species, such as R. rutilus and Dreissena polymorpha. 

 

A detailed physico-chemical analysis of the lake sediment in invaded and L. major-free 

habitats was proposed to further investigate the biology of the weed in the lake.  However, on 

consideration, the PAG advised that this was not necessary as the principal habitat 

characteristics that would inform this and the management of the weed control programme had 

already been satisfactorily elucidated. 

 

Grand Canal and Barrow Navigation 
During the project the impact of the high priority invasive species on the native ecology of the 

Grand Canal and Barrow Navigation was assessed.  This information was also routinely 

collected and reported in tandem with field studies under Actions C3 and C5.   

 

Invasive plants such as Crassula helmsii, Elodea nuttallii and Impatiens glandulifera had a 

negative impact on native aquatic plant communities in infested areas.  In densely infested 

areas this resulted in a significant decrease in native macrophyte abundance and diversity 

(Annexe T-8).  However, the re-establishment of native vegetation was observed after weed 

control operations (Annexes T-15.1, T-15.1 and T-15.3).   

 

Heracleum mantegazzianum and Fallopia japonica / F. japonica x bohemica exhibited a 

relatively localised distribution and a relatively low abundance within the project area and, 
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therefore, had a relatively reduced negative impact on native plant abundance and diversity 

(Annexe T-8).  Weed control operations were designed to avoid unnecessary detrimental 

impacts to indigenous habitats and species and to ensure there was an adjacent source of native 

species to re-colonise the areas treated.  Herbicide treatment (using glyphosate) of C. helmsii, 

F. japonica / F. japonica x bohemica and H. mantegazzianum were carried out in a targeted 

manner to minimise spray drift to any adjacent native vegetation present (Annexe T-15.4).  

Hand-picking was employed for the targeted removal of I. glandulifera plants and so as to 

leave native plant species in these infested areas relatively undisturbed.   

 

In preparation for extensive C. helmsii control operations in the Grand Canal (refer to Action 

C3), over 35,000 resident fish were translocated to an adjacent canal section to mitigate for any 

non-target impacts (T-15.3). 

 

Specific studies were conducted to determine the impact that C. helmsii and E. nuttallii and 

that weed control measures to remove these AIS had on the resident native macroinvertebrate 

community in affected sections of the Grand Canal (Annexe X T-16.1).  These invasive weeds 

caused shifts in macroinvertebrate abundance and community structure.  There was a greater 

abundance but lower diversity of native macroinvertebrate species found in the invaded habitat 

compared to the adjacent native habitat.  The control methods employed (mechanical control 

and light-excluding using jute matting) were also found to have initial negative impacts upon 

the community structure and species richness of native macroinvertebrates, primarily as a 

result of the decrease in habitat complexity from the removal of the invasive weed.  However, 

in the canal corridor the adjacent and contiguous uninfested habitat provided an ample and 

natural source of macrophyte and macroinvertebrate recolonisation for the treated areas. 

 

The high density infestation of Corbicula fluminea (Asian clam) in the River Barrow below St. 

Mullin’s (up to 18,000 clams per m
2
) substantially altered the structure of the river bed and site 

surveys revealed that no native macroinvertebrate or aquatic plant species were present. 

 

The principal fish species resident in the Grand Canal are A. brama, E. lucius, P. fluviatilis, R. 

rutilus, Scardinius erythrophthalmus (Rudd) and A. brama x R. rutilus hybrids.  In addition to 

this, Leuciscus leuciscus and S. trutta are present in the Barrow Navigation. (Leuciscus 

leuciscus is considered a valuable angling species in the Barrow Navigation but is deemed to 

be an invasive species in the Grand Canal.)  Regular fish stock surveys conducted by IFI reveal 

the presence of healthy indigenous fish communities throughout the project area (Annexe T-

16.2 Caffrey and McLoone 2010) and no obvious impact from invasive species has been 

detected to date.  However, it must be noted that it is difficult to conclusively attribute any 

single factor to any medium‐term fluctuations observed in fish populations.  A study on the 

habitat preference of S. erythrophthalmus in a mesocosm environment with C. helmsii, E. 

nuttallii and native macrophytes found a strong preference for the latter (Annexe T-16.1). 

 

Water quality remained good in the Grand Canal and Barrow Navigation throughout the 

duration of the CAISIE Project and there was no obvious impact to water quality from the 

invasive species present or from the control operations undertaken (Annexe T-8).   
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4.2.3 Action C.3 Control of high impact invasive species in the Grand Canal and 

Barrow Navigation. 

Action started: December 2009 

Action completed: January 2013 

Key deliverable: Control a variety of high impact invasive species in this area. 

Summary of action: The distribution of all invasive species in the project area was established 

and a risk assessment identified high priority invasive species to target for control. New control 

methods have been successfully developed or adapted to treat some of these species.  All sites 

with Crassula helmsii, Elodea nuttallii, Fallopia spp. and Heracleum mantegazzianum were 

treated.  The spread of Impatiens glandulifera was contained in the Barrow Navigation to a 

location some 8 km downstream of Athy.  From this point upstream, all I. glandulifera stands 

have been treated.  Leuciscus leuciscus were prevented from entering the main Grand Canal 

corridor and migrating towards any of the connected river channels.  A detailed appraisal of 

AIS vectors and pathways has increased the understanding of how AIS are introduced into and 

spread within Irish waterways.  This has led to the development of targeted initiatives to limit 

their further introduction or spread.  The ‘Development of a mechanism to address recreational 

boating as a vector’ was addressed using a number of complimentary approaches.  A herbarium 

of indigenous macrophyte flora of Lough Corrib was prepared. 

 

 

A risk assessment prioritised the following high impact invasive species for control during the 

project (Table 2): 

 

• Crassula helmsii (New Zealand pigmyweed) 

• Corbicula fluminea (Asian clam) 

• Elodea nuttallii (Nuttall's pondweed) 

• Heracleum mantegazzianum (Giant hogweed) 

• Impatiens glandulifera (Himalayan balsam) 

• Knotweeds: Fallopia japonica (Japanese knotweed) and/or the hybrid Fallopia japonica x 

bohemica (Bohemian knotweed). 

 

The status of the following invasive species that were either present or previously reported in 

the project area, but not considered to represent a high risk, was also monitored during the 

project: 

 

• Azolla filiculoides (Red water fern) 

• Crangonyx pseudogracilis (Northern River crangonyctid) 

• Dreissena polymorpha (Zebra mussel) 

• Eriocheir sinensis (Chinese mitten crab) 

• Gunnera tinctoria (Chilean rhubarb) 

• Hemimysis anomala (Bloody‐red shrimp) 

• Leuciscus leuciscus (Dace) 

 

The following section describes the status and control measures undertaken on each of the 

invasive species present in the Grand Canal and River Barrow during the project.  A 

corresponding summary is provided in Table 2.  All corresponding maps are provided in 

Annexe T-17.  
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Crassula helmsii (New Zealand pigmyweed)  

Crassula helmsii was recorded over a 6.5 km section of the Grand Canal near Lullymore.  

Within this section, the majority of the weed was concentrated in a highly infested 2.2 km 

stretch between Ticknevin Bridge and the Bord na Móna access bridge (Figure 5). 

   

Extensive operations were conducted with Waterways Ireland (WI) in the Grand Canal to 

control this highly invasive weed.  Treatment was focused in the highly infested 2.2 km section 

of the canal near Lullymore.  The section was dammed at both ends and electrofished to 

capture and re‐locate over 35,000 resident fish.  It was then fully dewatered and all the exposed 

pigmyweed present was treated with herbicide (and a new adjuvant formulation) on three 

occasions in winter 2011/2012.  Subsequently, the top layer (to 20 cm deep) of infected spoil 

was removed to eradicate any remaining viable plant fragments and disposed of in a biosecure 

manner (Annexe T-15.3).  In adjacent canal sections that had a low abundance of the weed, 

manual removal of isolated stands by scuba divers was employed.  A 99% eradication of C. 

helmsii has been achieved in the Grand Canal.  Previous to this, in November 2010, jute 

matting control trials were conducted.  Only limited control was achieved using this method, 

probably reflecting the disturbance of the trial habitat caused by the regular boat traffic. 

 

 

 
Figure 5 Distribution of Crassula helmsii in the Grand Canal. Area treated by herbicide and dredged is 

designated in black).  Other infested areas (in red) were hand-picked (Ticknevin Bridge is at the western 

dam and Lullymore bridge is at the eastern dam). 

 

 

Corbicula fluminea (Asian clam)   

Corbicula fluminea was discovered in Ireland in the lower River Barrow estuary in April 2010.  

As such, the presence of the clam was unknown when the CAISIE Project commenced.  

Corbicula fluminea is considered to be one of the most widespread and highly invasive aquatic 
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species in the world.  As the species posed a serious ecological and socio-economic threat to 

Irish waterways and was recorded in the lower reaches of the Barrow Navigation, CAISIE 

submitted a request to the EC to include this species in the CAISIE Project. This request was 

acceded to (EC letter of 27
th

 October 2010).  Subsequent investigations established the 

distribution and abundance of C. fluminea in the region and trials to explore effective control 

methods that could be used to treat it and contain its further spread were initiated.   

 

 
Figure 6 Distribution of the Corbicula fluminea in the Barrow Navigation and River Nore 

(in red). 

 

 

Studies by the CAISIE team confirmed that the C. fluminea was present in an 18 km stretch of 

the River Barrow, from New Ross to St. Mullin's (Figure 6), obtaining maximum densities of 

almost 18,000 clams per m
2
 (Annexe T-15.5).  It was since recorded in the lower reaches of the 

connected River Nore and in the River Shannon system.  A scientific paper (Caffrey et al. 

2011c) was produced that detailed the distribution, abundance and population characteristics of 

C. fluminea in the Barrow and Nore rivers (Appendix T-15.6).  Benthic barrier control trials 
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(using jute matting and plastic sheets, with or without rock salt) were initially conducted on C. 

fluminea in the lower Barrow Navigation in winter 2010. These were repeated, with some 

modification, in summer 2011.  The initial trial was adversely impacted by the strong tidal 

character of the river and ultimately provided no conclusive results (Annexe T-8).  The latter 

trial showed that only a combination of plastic sheeting and rock salt was somewhat effective to 

kill clams recording a progressive increase in mortality up to 71% after a 45 day treatment period 

(Annexe T-15.7).   

 

In spring 2012 dredging trials (using box, hydraulic and electric dredges) employed a cockle 

harvesting trawler to target the extensive C. fluminea populations in this section of the river.  

Results indicated that this control approach may prove to be an effective means of treating 

dense C. fluminea infestations in future as the dredging significantly reduced clam density and 

biomass (Annexe T-15.5).  An examination of the dredged sites following the completion of 

the operation revealed that large numbers of C. fluminea that had not been dredged from the 

river lay dead on the river bed, possibly as a consequence of the disturbance caused during the 

dredging activity.  In order to investigate this further, disturbance trials were initiated in 

December 2012 using heavy-duty harrows and chains.  Preliminary results from this work were 

inconclusive as the field sampling post-treatment was hampered by flood events in the river 

(Annexe T-15.8).  However, the efficacy of this novel approach will be assessed further by IFI 

and Queen’s University Belfast (QUB) staff in 2013. 

 

Side-scan sonar was also trialled in December 2012 as a means of quickly mapping C. fluminea 

beds present on the river bed, but ultimately it proved difficult to distinguish the C. fluminea 

beds from the surrounding substrate with an acceptable degree of resolution (Annexe T-17, 

Figure 3).  The use of hi-tech biobullets (i.e. micro-capsules containing a species-specific 

toxin) was explored with the University of Cambridge but this was not deemed suitable for a 

large water system. 

 

In general, it will be difficult to control this species in the lower River Barrow as it is well 

established and widely dispersed.  However, the site acts as an ideal location to continue to trial 

control methods that may be applied to other, as yet non-infested areas, particularly during 

early stage invasions.  Work to explore new methods to possibly control this highly invasive 

species will continue.  In addition, extensive efforts are being made to make all users of the 

river aware of the presence and threat posed by C. fluminea in order to limit its spread within 

the catchment and country. Appropriate biosecurity measures are being prepared within IFI and 

WI.  

 

As outlined in the After-LIFE Conservation Plan key priorities for C. fluminea are: 

 

• Contain C. fluminea within its current distribution in Ireland’s inland waterways. 

• Continue to fund and engage with third level institutions carrying out C. fluminea research. 

• Continue biosecurity awareness programme with stakeholders. 

• Liaise with key stakeholders to develop biosecurity protocols in affected areas. 

• Keep up to date with international developments in control methods including the potential 

for biocontrol. 
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Table 2 Risk assessment, status and control measures undertaken on invasive species present in the Grand Canal and River Barrow during the CAISIE project. 

Species Name Risk  
Species 

location 

Control Status 

Before Present  Method 

Elodea nuttallii High Widespread 41 km All areas treated 
Mechanical cutting with V-blades / light 

exclusion trials 

Crassula helmsii High Localised 
1km aggregate  

(6.5 km) 
< 50 m 

Top layer dredging / light exclusion trials / 

herbicide / manual 

Impatiens glandulifera High 
Widespread 

(BN) 

2.9 km aggregate  

(56 km) 

2.5 km aggregate (55 

km) 
Manual removal to contain upstream spread 

Fallopia japonica / Fallopia 

japonica x bohemica 
High Localised 18 sites 

26 sites*  

(all treated) 
Herbicide (retreatment where necessary) 

Heracleum mantegazzianum Med Uncommon 1 site 
9 sites*  

(all treated) 
Herbicide (retreatment where necessary) 

Leuciscus leuciscus Med 
Widespread 

(BN) 
16 fish 0  Electrofishing and monitoring 

Azolla filiculoides Low Localised 9 km < 1 km 
Biological (naturally occurring weevil 

controls this AIS) 

Zebra mussel Med Localised 6 sites 6 sites n/a 

Giant rhubarb Med Rare 2 sites 2 sites 
In private residences near canal (monitoring 

canal in case of spread) 

Hemimysis anomala Med 
Not 

 present 
0 0 Monitoring 

Eriocheir sinensis Low 
Not  

present 
0 0 Monitoring 

Corbicula fluminea High 
Recent 

invader 
0 18 km 

Benthic barrier, dredging and disturbance 

trials  

*sites not recorded in initial surveys were subsequently discovered and treated. 
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Elodea nuttallii (Nuttall’s pondweed) 

Elodea nuttallii was intermittently abundant in the project area and was recorded in 41 km of 

channel.  In 2010, E. nuttallii was recorded at 47 sites, varying from single fragments to 

individual stands of c. 300 m
2
 (Figure 7).  The ecology and detailed life history of E. nuttallii 

in Irish watercourses is poorly described.  The species will establish luxurious populations 

that will rapidly overgrow channels in certain areas during defined periods.  These dense and 

apparently sustainable populations can disappear, almost without a trace, in the following 

season, for unknown reasons.  In the Grand Canal, previously dense populations of this 

species have died back following weed cutting using V-blades.  It is unclear, however, if the 

cutting or natural factors (or a combination of both) caused the decline.  

 

Control trials using jute matting were conducted on E. nuttallii in the Grand Canal near 

Lowtown in November 2010.  Only limited control was achieved, probably because of the 

shallow and relatively disturbed nature of the canal. Control trials using V‐blade were 

undertaken in a 2.5 km stretch of Grand Canal at Monasterevin in May and August 2011 

(Annexe T-8).  The trials were highly effective, recording a 92.7 % clearance of E. nuttallii in 

the middle channel of the canal.  As a result, WI have since employed mechanical weed 

cutting using V-blades throughout the project area to control E. nuttallii as part of their 

routine aquatic weed management programme.  Using this method, all known infestations of 

E. nuttallii in the project area have been treated. 

 

 

 

 
Figure 7 Distribution of Elodea nuttallii in the Grand Canal and Barrow Navigation. 
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Heracleum mantegazzianum (Giant hogweed)  

Baseline surveys recorded Heracleum mantegazzianum at a single location in the Barrow 

Navigation at Milford.  A subsequent survey in 2012 recorded H. mantegazzianum at eight 

additional sites on the Barrow Navigation between Athy and Carlow (Figure 8).  Most of 

these sites were off the actual navigation route but on the main river itself, and thus 

represented site foci for further infestation within the waterway. All sites were successfully 

treated with glyphosate herbicide.  In addition, any seed heads of H. mantegazzianum present 

were manually removed and disposed of in a biosecure manner (Annexe T-15.4). 

 

 

 
Figure 8 Distribution of Heracleum mantegazzianum in the Grand Canal and Barrow Navigation. 

 

 

 

Impatiens glandulifera (Himalayan balsam) 

Baseline surveys in 2010 established that Impatiens glandulifera had spread widely 

throughout the lower section of the Barrow Navigation since the CAISIE project proposal 

was originally formulated in 2008 (spreading to 65 sites comprising 2.9 km aggregate over c. 

56 km of channel) (Figure 9).  This affected the timely control of the species during the 

project.   

 

In consultation with the NPWS, herbicidal control was not deemed a suitable method to 

effectively control this species in this waterway as it is part of a Special Area of Conservation 

(SAC) and the infestation was present over a wide area.  Therefore, the use of manual 

removal (hand-picking) to effectively control I. glandulifera was trialled at two locations near 

Carlow Town (Milford and Dolmen Island) in June 2011, in association with volunteers.  The 
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control trials resulted in an infested area of 39,000 m
2
 along a 400 m length of channel being 

cleared of the invasive weed (Annexe T-15.9).  Further to this, in May 2012, an organised 

‘balsam bash’ event took place at Clashganny in association with local angling and 

community groups, Green Community supporters and Carlow County Council in which a 400 

m
2
 infested area was cleared.  Once the success of manual removal was demonstrated to 

control I. glandulifera, a containment plan was put in place to prevent any further upstream 

spread.  As part of this, in June 2012 a further survey to determine the distribution of I. 

glandulifera along the River Barrow channel was conducted.  This confirmed Maganey 

Island as the most upstream site of infestation in the River Barrow system at that time.  This 

site was 8 km upstream of the next infestation.  Manual removal operations were 

subsequently undertaken to remove all weed stands present at this location (area treated = 

2,300 m
2
).  Although a follow-up treatment may be required in mid-2013, it will ultimately 

reduce the upstream range of I. glandulifera in the Barrow system by 8 km and suppress its 

capacity to spread.  IFI and WI will continue to monitor the occurrence of I. glandulifera in 

this area and undertake any further necessary control measures to prevent its re-establishment 

or further spread upstream. 

 

 

 

Figure 9 Distribution of Impatiens glandulifera in the Barrow Navigation (boxes indicate areas where 

control via manual removal was conducted). 
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Biocontrol agents that target I. glandulifera are currently being trialled in the Centre for 

Agricultural Bioscience International (CABI) in England.  If successful, this may prove to be 

an effective tool to control the weed in the project area.  The CAISIE Project Leader initiated 

contact with the research group involved and a meeting with them on the issue was held in 

Dublin in October 2012, in association with the NPWS.  IFI will continue to monitor 

developments in this area and evaluate its potential for use in Ireland. 

 

As outlined in the After-LIFE Conservation Plan key priorities for I. glandulifera are: 

 

• Contain Himalayan balsam within its current distribution on the Barrow Navigation. 

• Continue stakeholder awareness programmes and facilitate “balsam bashes”. 

• Keep up to date with international developments in control methods including potential 

for biocontrol. 

 

Fallopia japonica (Japanese knotweed) and the hybrid Fallopia japonica x bohemica 

(Bohemian knotweed) 

Baseline surveys recorded knotweeds at 18 sites in the project area.  During subsequent 

surveys eight additional sites were identified (Figure 10).  All infested sites were treated with 

glyphosate herbicide in late summer / autumn 2011 and again in autumn 2012.   

 

 

 
Figure 10 Distribution of Fallopia japonica / hybrid Fallopia japonica x bohemica in the Grand Canal and 

Barrow Navigation (all sites were controlled). 
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Relatively low risk invasive species present in the study area 

• Azolla filiculoides was originally present in a 9 km aggregate length of channel in the 

Grand Canal and Barrow Navigation.  A 2010 survey recorded A. filiculoides at only two 

locations on the Barrow Navigation (Annexe T-17, Figure 8).  It is now rated as having a 

low invasive risk due to the presence of a biocontrol agent (the weevil Stenopelmus 

rufinasus) in the environment. 

• Gunnera tinctoria is a riparian species and was only recorded at two isolated locations 

along the Grand Canal corridor, in private residences (Annexe T-17, Figure 9). 

• Leuciscus leuciscus is an invasive fish species, although it is regarded as a valuable 

angling species in sections of the River Barrow and some other isolated waters in which 

they occur in Ireland.  Small numbers of L. leuciscus were present in the lowermost 

sections of the Grand Canal‐Barrow Line.  Vigilance was maintained to prevent their 

spread into the Grand Canal system proper.  The CAISIE team mounted electrofishing 

operations to remove L. leuciscus from the lower reaches of the Grand Canal (Annexe T-

8). 

• Hemimysis anomala and Eriocheir sinensis have not been recorded in the project area but 

have been found in connected waterways.   

• Crangonyx pseudogracilis and Dreissena polymorpha are considered ubiquitous in the 

project area and thus are not amenable to control.  The latter species was generally 

recorded in low abundance at six sites (Annexe T-17, Figure 10) likely due to 

unfavourable habitat.  This AIS was not targeted for control due to its near ubiquitous 

presence in hard water systems in Ireland.  

 

The procurement of a 4 x 4 jeep in 2012 has improved the ease of access to bankside sites in 

the project area.  This has made it easier to launch boats and get heavy sampling and diving 

equipment on site and allowed full access to the tow paths that run along the Grand Canal and 

sections of the Barrow Navigation.  

 

 

AIS Pathways and Vectors  

In order to effectively manage the threats posed by AIS in our waterways, it is essential to 

understand the mechanisms that lead to their introduction and spread.  As such, a 

comprehensive assessment was carried out which identified the principal vectors and 

pathways that facilitate the introduction and spread of AIS in the project areas and throughout 

Ireland (Annexe T-15.10).  This informed the development of pertinent actions to mitigate for 

this threat, which included targeted biosecurity initiatives for individual stakeholders (e.g. the 

production of biosecurity guidelines, installation of biosecurity signage at water access points 

and the production of targeted media articles) and discussions to promote AIS biosecurity 

practices among stakeholders (e.g. organising biosecurity demonstrations and encouraging 

the adoption of appropriate cleaning and disinfection at angling competitions and boating 

events).  As part of this, throughout the project, the CAISIE team have entered into 

discussions in this regard with numerous stakeholders including with national angling, 

boating and diving federations, local clubs, as well as with State agencies and the agricultural 

and horticultural sectors.   
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Development of a mechanism to address recreational boating as a vector  

The biosecurity initiatives listed in the section above were integral to the strategy that was 

developed to address recreational boating as an important invasive species vector.  The 

project participated in three biosecurity demonstration and AIS awareness events specifically 

for boaters: 1) the IWAI Powerboat Meet in Lough Corrib; 2) Shannon Harbour Canal Boat 

Rally; and 3) An Taisce Blue Flag for Marinas.  The erection of notice boards at key access 

points in the project areas provided an ‘on the ground’ means of alerting recreational boaters 

to the threat from invasive species and provided encouragement to implement disinfection 

practices on their boats and equipment.  Biosecurity guidelines were also produced for 

boaters, paddle sports enthusiasts and scuba divers (Action D2).  Further to this, a meeting 

was held with WI and the IWAI in 2012 to explore the installation of biosecurity locks and 

disinfection stations along the Grand Canal and Barrow Navigation.  This is a complex issue 

as it involves legislative considerations and the commitment of extensive financial and 

engineering resources.  Nevertheless, all parties have committed to explore these issues 

further.  A meeting was also held with the Irish Customs service to consider biosecurity 

issues related to the importation of recreational vessels from abroad that may act as a vector.  

The CAISIE sponsored ‘Freshwater Invasives – Networking for Strategy’ (FINS) Conference 

(2013) provided an opportunity to explore these issues further with a broad range of national 

and international stakeholders including scientists, engineers, policy makers and customs.   

 

 

4.2.4 Action C.4 Evaluate biological control of aquatic invasive species in Ireland  

Action started: January 2010 

Action completed: January 2013 

Key deliverable: A full report titled “Investigations into the potential use of biological control 

to manage Lagarosiphon major” is provided in Annexe T-18.1. 

Summary of action: A number of candidate insects that were observed to damage L. major in 

its native range were collected in South Africa and studied in an Irish laboratory (in UCD), 

under strict quarantine conditions.  Results to date indicate that a Chironomid larva, new to 

science, may offer a further solution to enhance and compliment the weed control methods 

that are currently employed to treat L. major.  Due to the rigorous nature of this cutting edge 

research and the complexity of the licencing process that is necessary before releasing such a 

biocontrol agent in Ireland, further detailed assessments must be conducted before the 

potential control agent can be released. 

 

 

An overview of the deliverables is listed in the following sections according to project work 

packages 1 to 9 (as per original contract – see Annexe F-3).   

 

 

Work package 1: Survey natural enemies of Lagarosiphon in its native range 
The key deliverable of this work package was to conduct at least one short-term field survey 

to focus on areas that were poorly sampled in the past and to obtain qualitative and 

quantitative data on the natural enemies associated with L. major in South Africa.  Three 

additional surveys were conducted as part of this project, with the objectives for each survey 

changing as a consequence of the results obtained.  Initially surveys were focused on the 

wetland regions in KwaZulu-Natal Province and areas along the Drakensburg Mountains in 

the east of the country, where sites are subject to low winter temperatures.  Only a few 
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additional natural enemies were discovered during these surveys, and included the discovery 

of the stem-mining midge Polypedilum (Pentapedilum) new sp. near reei (Diptera: 

Chironomidae).  Only a few natural enemies were consistently recorded in these surveys and 

quantitative data on their densities at sites and damage caused to the plant was obtained to 

inform the choice of candidate agents.  During follow-up surveys, repeat samples were taken 

from some sites in different seasons and data loggers were used to obtain water temperature 

data.  Field observations and collections were made of one of two Bagous sp. weevils that 

had been recorded on L. major in past surveys.   

 

It was clear as the project progressed that a leaf-feeding fly Hydrellia lagarosiphon had the 

most promise as a candidate agent.  As a result, one of the objectives during the field surveys 

was to collect samples for DNA analysis, and collect populations from different regions in 

South Africa.  As this fly was a newly described species, DNA samples were collected to 

assess if there were other cryptic species present or if evidence of isolation between 

populations existed.  Fly populations were also collected in the field to compare their 

performance to the laboratory culture to determine if ecotypes existed and if it was important 

to select an ecotype possibly better matched to the Irish climate.  DNA samples were 

collected at over 20 sites that spanned the known distribution in South Africa and three fly 

populations were collected in the field and imported into quarantine. In addition, adults 

collected in the field from various sites were assessed for their thermal tolerance in 

comparison to laboratory reared adults.  

 

 

Work package 2: Prioritise and import live material and assess the need for further 

collections 
The list of plant feeding organisms found feeding on L. major was relatively short, but the 

groups encountered are similar to those previously associated with other submerged aquatic 

weeds. Of particular interest are two Bagous sp. weevils, because small beetles like these 

have been successful in controlling other aquatic weeds.  Despite conducting field surveys to 

collect these beetles, only the larger of the two species was encountered and this was 

prioritised for importation into quarantine. The most widespread and frequently encountered 

candidate agent was the leaf-mining fly, which causes significant damage to shoots, occurs at 

high densities despite the fact that it is parasitised and populations seem to be abundant at all 

times of the year.  

 

The shoot-mining midge was found to cause extensive damage to the shoot and killed most 

shoot-tips where midge populations were high. The damage to the stem tip seemed to cause 

side branches to form.  The midge was found over a wide geographic range but was only 

present at a small number of sites surveyed, and seemed to be present throughout the year.  

The two leaf-feeding moths were frequently encountered at sites and were very damaging, 

leaving large parts of shoots striped of leaves.  Some aquatic moths have been noted to have a 

wide host range so the two species associated with L. major were only prioritised on the basis 

of the extensive damage to shoots.  Where populations were in high abundance, dead larvae 

were often found amongst the plant material with characteristic white spores indicating the 

presence of a pathogen.      

 

Although a large amount of time was spent searching for organisms feeding on the stems and 

roots of L. major, only one species seemed to be feeding on this resource.  A  midge larvae 

was found on damaged sections of older stems but was found to only fed on the decaying 
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material left behind by the shoot-mining midge Polypedilum n. sp., doing no damage to the 

live stems.    

 

 

Work package 3: Biology studies and rearing techniques for the new candidate agent 
As the deliverable of this work package the biology and rearing techniques had to be 

developed for one candidate agent.  This project has led to the intensive study of four 

candidate agents and limited field and laboratory assessments of several other species found 

associated with L. major in the country of origin (like the Bagous sp. weevil).  The biology 

and rearing techniques were developed for two leaf-feeding moths, Parapoynx sp. and 

Synclita sp. (Lepidoptera: Nymphulinae) and a shoot-mining midge Polypedilum 

(Pentapedilum) new sp. near reei (Diptera: Chironomidae) and a leaf-mining fly Hydrellia 

lagarosiphon (Diptera: Ephydridae).  Only the larval stages of all these species feed on the 

plant and consume either the leaves or stems of growing shoots.  The moth larvae feed on 

most leaf material, including older leaves; the midge larvae feed on the crown and meristem 

tissue and then feed on the stems of main and side branches; while the fly larvae feed on the 

small leaflets initially and then feed on the leaves in the top few centimetres of the shoot 

(younger leaves).  All the immature stages of these organisms are aquatic and adults are 

terrestrial or semi-aquatic.  The adults do not require the presence of the host plant and 

distribute the eggs on emergent materials (fly and moths), into the open water (midge) or the 

host plant (all agents) if available.  This means that the growth cycle of the plant in the field 

in Ireland is likely to match the ecology of all the candidate agents under investigation.  

However, it is expected that the mortality of larvae searching for a suitable food source, 

particularly the fly larvae, is likely to increase when the weed is not on the surface of the 

water and as a consequence the larvae may have to exert a greater effort to access submerged 

plant material.    

 

 

Work package 4: Impact studies of new candidate agent 

The deliverable of this work package was to conduct impact studies on one candidate agent. 

Trials were conducted on both the midge and fly to determine how the damage caused by 

these agents affect the growth and viability of plant fragments (representing shoots that break 

off and are capable of establishing new infestations) and the growth and survival of rooted 

plants (representing established infestations). Based on field surveys in the native range, the 

carrying capacity for the midge is likely to be about 2 larvae shoot
-1

, whereas laboratory trials 

indicate that each shoot tip is likely to support about 3 larvae.  It is noteworthy that, under 

field conditions, up to 14 fly larvae of various life stages were recorded in a single shoot, 

indicating that field populations may be supported at higher densities that laboratory trials 

indicate.  Damage trials for both agents demonstrated that feeding damage limits the growth 

potential of both shoot fragments and rooted plants.  The damaged fragments were less likely 

to root and establish as viable plants.  It was noted that, under high midge larval densities, 

plant fragmentation increased.  However, the meristematic tissue in the tip of these shoots 

was heavily damaged and the main stem had significant tunnelling.  These fragments, as with 

fly-damaged shoot fragment, are less likely to establish as new plants by vegetative growth.  

The damage by these two agents is substantial and reduces the growth and viability of the 

target weed.  The levels of damage caused by these agents, even at relatively low densities 

per shoot, supports the biological control potential of these candidate agents. 
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Work package 5: Host specificity studies of new candidate agent 
The deliverable of this work package was to screen one candidate agent.  However, five 

candidate agents were screened during this project.  Despite indications that a large Bagous 

sp. weevil showed potential as a candidate agent, field assessments during this project 

conclusively determined that it was associated with Juncus sp. and is therefore unsuitable as a 

candidate agent of L. major.  Results of host specificity tests showed that the two moth 

species, Parapoynx sp. and Synclita sp. feed extensively on a range of closely and 

taxonomically unrelated species and, therefore, would poses a significant risk to non-target 

plant species if considered for field release. The damage induced, the rate of development, 

the high survival rates and the high fecundity on non-target species all indicate that these 

plants are likely to support these candidate agents under field conditions, even in the absence 

of the target weed.  

 

Host specificity trials on the shoot-mining midge, Polypedilum n. sp. indicates that, under no-

choice conditions, several related plant species are damaged and support larval survival, 

including several native Potamogeton species.  The results suggest that under choice 

conditions the degree of host specificity is much narrower.  Trials on the leaf-feeding fly 

Hydrellia lagarosiphon indicate that this candidate agent has a narrow host range and that it 

is unlikely that non-target species will be at risk of damage.  

 

 

Work package 6: Agent interaction studies 
Trials were conducted on the two most promising agents H. lagarosiphon and Polypedilum 

sp. to assess how they interact on a limited amount of resources and how different densities 

affected these interaction strengths.  Results indicate that these two agents are unlikely to 

have an antagonistic interaction.   

 

 

Work package 7: Preparation of risk assessment document 

A risk assessment has not been completed for any of the biological control candidates 

because the host specificity studies are incomplete.  The decision to prepare a risk assessment 

for each candidate depends on the outcome of the remaining host specificity assessments, 

which particularly include multiple generation trials to determine the suitability of non-target 

species (shown to be accepted under no-choice conditions) to support a viable population of 

the candidate agents over several generations.  Three species have been rejected as candidate 

agents and are not considered suitable as biocontrol agents, and a risk assessment for their 

field release in Ireland is not recommended.  Two candidate agents are still being considered, 

including the leaf-mining fly Hydrellia lagarosiphon and the shoot-mining midge 

Polypedilum (Pentapedilum) n. sp. near reei.  The host specificity results suggest that the 

shoot-mining midge may feed on some native aquatic plants and this requires further study. 

On the other hand, the leaf-mining fly is considered relatively host specific and incidence of 

damage (exploratory type feeding) on a small number of native plants requires further study. 

The results of this study thus far suggest that the ephydrid fly is the most promising candidate 

agent of the natural enemies found associated with the weed in the country of origin.      

 

 

Work package 8: Progress reporting 
Progress reports were provided throughout the project detailing each of the deliverables (June 

2010, January 2011, June 2012).  Presentations were made to the PAG on three occasions 
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(November 2010, April 2012, November 2012) providing updates on the project.  An update 

was also provided to the EC LIFE+ Monitoring team (in IFI Galway, November 2011). 

 

 

Work package 9: Publications and information transfer 
The outputs of the project included published scientific papers (Annexe T-18.2 – T-18.5), 

webpage contributions, presentations, PhD, MSc, BSc Hons. and summer placement research 

projects (Annexe T-18.1). 

 

4.2.5 Action C.5 Remediation of native biotic communities  

Action started: January 2010 

Action completed: January 2013 

Key deliverable: Remediate native biotic communities. 

Summary of action: The presence of sufficient viable seed reserves in areas subjected to 

invasive species control and the subsequent natural recovery of the native biotic communities 

observed negated the requirement for plant transplantation.  Jute matting was very effective 

in facilitating the rapid and complete re-establishment of native macrophytes and 

recolonisation of macroinvertebrates in Lough Corrib. 

 

 
An initial assessment of native macrophyte seed reserves in the sediments from both project 

areas demonstrated that they were present, viable and in sufficient quantity to facilitate the 

natural recovery of the native habitat (Annexe T-8).  Natural recolonisation from this seed 

reserve was most pronounced in infested areas of Lough Corrib that were treated with jute 

matting.  Results from these studies revealed that the seeds began to germinate and grow 

through the jute mat pores within weeks of L. major dying (Annexe T-7).  By the conclusion 

of the project, six native Charophyte species, as well as two native Milfoil species and two 

native Pondweed species, were recorded growing through the matting (Table 3 and Annexe 

T-7).  At most sites where the jute matting was laid, natural vegetation recovered to 

pre‐invasion levels within 1 ‐ 2 years of treatment, highlighting this approach as a novel and 

important development in aquatic weed management and habitat rehabilitation.   

 

 
Table 3 Native plant species establishing in jute matting control areas in Lough Corrib. 

Taxa Species 

Charophyte 

Chara contraria 

Chara denudata 

Chara globularis 

Chara rudis 

Chara virgata 

Nitella flexilis agg. 

Milfoil 
Myriophyllum alterniflorum 

Myriophyllum spicatum 

Pondweed 
Potamogeton lucens 

Potamogeton pusillus 

 

 

As the rate of natural habitat recovery in some sites in Lough Corrib that were previously 

infested with L. major was relatively slow following mechanical cutting, selective 

transplantation trials were initiated in summer 2011 to investigate whether the natural 



30 

 

 

 

 

recovery process could be expedited (Annexe T-19).  Similar trials were not deemed 

necessary for the Grand Canal and Barrow Navigation as natural recovery among native biota 

was rapid following weed control (Annexe T-15 [T-15.1, T-15-2 and T-15.3]).  Native plants 

(Chara spp., Myriophyllum spp. and Potamogeton spp.) that were used in the transplantation 

trials did set root and establish but, after four months, the majority of the species had 

disappeared from the study plots (Table 4).  The PAG has advised that the transplantation 

trials should be discontinued and, instead, a study should be set-up to assess native plant 

regeneration in areas previously mechanically controlled.  This latter work revealed that 

native plant species could effectively recolonise in areas subject to mechanical cutting, 

although the process was often slower than that experienced where jute matting was applied. 

This probably reflects the stability that is afforded for the emerging plants by the jute matting 

(Annexe T-19).  Further to this, natural vegetation was found to re-establish in areas 

previously infested with L. major and which had been previously subjected to herbicide 

control (Annexe T-8).  These findings were particularly important as it meant that there was 

less need to be reliant on extensive, costly and potentially ecologically disruptive plant 

transplantation operations in order to rehabilitate treated lake areas.  High quality Brown trout 

angling has since been reported in many of these previously infested areas. 

 

 
Table 4 Native plant species transplanted during transplantation trials in Lough Corrib. 

Site Species 

Annaghbeg Bay 

Chara virgata 
Myriophyllum spicatum 
Potamogeton perfoliatus 

Barrusheen Bay 

Chara denudata 

Myriophyllum spicatum 

Potamogeton lucens 

Rinnerroon Bay 

Chara rudis 
Myriophyllum spicatum 
Potamogeton perfoliatus 

 

 

Jute matting control was shown to facilitate the recovery of native macroinvertebrate 

communities in Lough Corrib once the native Charophyte vegetation had re-established 

(Annexe T-13).  Although the control methods employed (mechanical and light-excluding 

jute matting) on C. helmsii and E. nuttallii in the Grand Canal had negative impacts upon the 

structure and species richness of the native macroinvertebrate community, the adjacent 

uninfested canal habitat acted as an effective and efficient source of biotic recolonisation into 

the post-treated canal section (Annexe T-16.1).  This reflects the reduction in invasive 

macrophyte cover after control works were undertaken and the ready supply of species 

inoculum in the uninfested and contiguous canal sections. 

 

As reported under Action C2, the re-establishment of native vegetation to pre-infestation 

levels was observed after weed control operations for I. glandulifera in the Barrow 

Navigation (Annexe T-15.1) and for E. nuttallii (Annexe T-15.2) and C. helmsii, (Annexe T-

15.3) in the Grand Canal.  The extensive range over which both C. fluminea and I. 

glandulifera proliferate in the Barrow Navigation precluded the implementation of practical 

measures to effect large-scale habitat remediation.   
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4.3 Stakeholder engagement, education and awareness, and dissemination 

4.3.1 Action D.1 Stakeholder engagement programme 

Action started: October 2009 

Action completed: January 2013 

Deliverable: 20 talks  

Summary of action: The target of conducting 20 talks over the course of the project was 

substantially exceeded.  The project team carried out 48 presentations and participated in 32 

other stakeholder events (32 information kiosks). 

 

 

Stakeholder engagement formed an integral part of the CAISIE Project throughout its 

duration.  The multi-disciplinary make-up of the PAG and the large attendance of a wide 

range of stakeholders at the ‘Workshop on Control Options and Remediation’ held in Athlone 

at the commencement of the project, provided a solid basis to establish an extensive 

stakeholder network to support the implementation of the project and build a greater 

awareness of AIS in Ireland.  The CAISIE team have participated in 80 invasive species 

events (Annexe D-1).  Through these, extensive contacts that have been developed with 

stakeholder groups (including anglers, boaters, water sports enthusiasts, landowners, other 

public agencies, local community groups as well as the agricultural and horticultural sectors).  

Forty-eight presentations on a range of AIS and other project‐related topics were given to 

stakeholders and the project team participated in 32 other stakeholder events.  This greatly 

exceeded the original target of 20 talks set in the project proposal.   

 

4.3.2 Action D.2 Education and awareness programme 

Action started: October 2009 

Action completed: January 2013 

Key deliverables: Various materials (Annex D-1) 

Summary of action: An extensive range of invasive species education and awareness 

materials were produced (Annexe D-1).  Biosecurity guidelines were produced for 

stakeholders.  Project notice boards were erected at 33 locations in the project areas. 

 

 

A range of invasive species education and awareness materials was produced including 

biosecurity guidelines for various stakeholders, project bulletins (Annexe D-2), on‐site 

biosecurity signage for water users (Annexe D-3), invasive species alerts (Annexe D-4), 

invasive species identification sheets (Annexe D-5) and other materials (e.g. rulers, pens, ID 

key rings, USB keys, bags, post-its, pop-up banners, large banner displays and badges) 

(Annexe D-6).  Such materials were widely disseminated to schools, stakeholders and the 

general public (Annexe D-1).  An invasive species smartphone App was developed by IFI, 

with support from the project.  This allows users to photograph and automatically record the 

location of a suspected aquatic or bankside invasive species on‐site. This is then 

automatically uploaded onto a central server in IFI for verification.  If a new species or 

occurrence is reported, IFI can implement its ‘rapid response’ protocol to immediately 

investigate the sighting. 

  

Biosecurity guidelines were produced for anglers, boaters and scuba divers (Annexe D-7 [D-

7.1 - D7.5]).  Disinfection protocols were published for IFI staff (Annexe D-7.6).  The 
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biosecurity signage included the erection of notice boards to create awareness of the project, 

providing information on AIS disinfection procedures and how to report new AIS sightings to 

IFI (Annexe D-3).  These were erected at 13 prominent access locations on Lough Corrib and 

20 such locations on the Grand Canal and Barrow Navigation.  The IFI ‘Something Fishy’ 

programme, which runs nationally as a curriculum item in Ireland’s primary schools, added 

an AIS module, which was developed in association with the CAISIE Project.  A permanent 

display developed by the CAISIE Project to increase general awareness of AIS among the 

public was installed in the National Atlantaquarium in Galway City.  External media outlets 

were actively used to raise awareness of the project and invasive species as well as to 

promote AIS biosecurity.  Thirty-three such items were produced or aired (Table 5 and 

Annexe D-1). 

 

 

 

 
Table 5 Summary of external media output during the CAISIE Project. 

Media format Number of items Annexe 

CAISIE Project DVD 1 D-8.1 

Magazine features 3 D-8.2 

Newspaper articles 12 D-8.2 

Online e-zine features 4 D-8.2 

Press releases 10 D-8.3 

Radio interviews 3 D-8.4* 
*1 in Annexe 

 

 

 

 

4.3.3 Action D.3 Dissemination programme 

Action started: October 2009 

Action completed: January 2013  

Key deliverables: Produce guidelines and hold international conference for stakeholders. 

Summary of action: Extensive dissemination activities were undertaken which targeted a 

wide range of stakeholders.  ‘Guidelines on Effective Stakeholder Engagement’, ‘Effective 

Control Measures for High Impact Aquatic Invasive Species’ and the Layman’s Report were 

produced.  Five papers were published in peer-reviewed scientific journals. A high level 

international conference sponsored by CAISIE (FINS) was held.  

 

 

Dissemination activities formed an integral part of the project and targeted a wide range of 

stakeholders and general public.  The CAISIE Project website (Annexe D-9) hosted a range 

of project material (e.g. biosecurity guidelines, project bulletins and project maps).  It also 

provided stakeholders and the general public with information on invasive species as well as 

providing regular updates on project progress.  It received 27,100 hits in total during the 

project, averaging 24 page views per day.  The project also embraced social media, setting up 

and actively maintaining Facebook and Twitter pages.  These are thought to be the first 

instances of such use by a LIFE+ Project.  The project Facebook page received 300 ‘likes’.  

The project Twitter achieved 650 followers from 24 countries, with 31.1 % of followers from 

Ireland and 28.8 % from other EU countries (CAISIE Project website).  The following 
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stakeholder websites included links to the CAISIE Project on their own websites: Angling 

Council of Ireland, An Taisce, Duhallow LIFE, Heritage Council, Invasive Species Ireland, 

Ireland Tidy Towns, Inland Fisheries Ireland, Inland Waterways Association of Ireland, 

Mulkear LIFE, National Botanic Gardens, the National Parks and Wildlife Service, National 

Biodiversity Data Centre, Irish Angling Development Alliance and Waterways Ireland. 

 

 

 

 
Table 6 Example of some high profile followers of the CAISIE Twitter account (@AISIreland). 

Follower Twitter handle 

Canadian Invasive Species Network @CAISN2 

EU LIFE Programme @LIFE_Programme 

European Environment Agency @EUenvironment 

Inland Fisheries Ireland @AnglingUpdate 

Ireland's Wildlife @WildIreland 

IUCN SSC Invasive Species Specialist Group @IUCN_ISSG 

Ms Maria Damanaki – EU Commissioner for 

Maritime Affairs and Fisheries 
@MariadamanakiEU 

US Department of Agriculture – National Invasive 

Species Information Centre NISIU 
@InvasiveInfo 

US Department of Interior @Interior 

 

 

 

 

The range of AIS education and awareness materials produced during the project was widely 

disseminated to stakeholders and the general public and all 160 delegates that attended the 

FINS Conference (Annexe D-1).  This included 21,000 units of biosecurity literature, 20,000 

units of informative literature (AIS awareness posters and leaflets and alerts) and 12,000 units 

of supplementary items (AIS ID cards, rulers, pens and badges).  This, along with attendance 

at numerous stakeholder events (n= 80), has increased the awareness of the project, of AIS 

and biosecurity among stakeholders and the general public.  ‘Guidelines on Effective 

Stakeholder Engagement’ (Annexe D-10.1), ‘Effective Control Measures for High Impact 

Aquatic Invasive Species’ (Annexe D-10 [D-10.2 to D-10.7]) and the Layman’s Report 

(Annexe D-10.8) have recently been produced, circulated to stakeholders and are available 

for download on the project website.  Invasive species biosecurity protocols have been 

adopted internally within IFI for field staff (Annexe D-7.6).  Biosecurity guidelines for 

anglers were adopted by a range of local, national and international angling competitions and 

supported by a number of angling federations at their events.   
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Further to this, the following papers have been published in peer-reviewed scientific journals: 

 

 
Table 7 Output from the CAISIE Project published in peer-reviewed scientific journals. 

• Baars 2011. Classical biological control for the management of alien invasive species in Ireland. Biology and 

Environment 111B: 1- 10. 

     https://www.ria.ie/getmedia/ffa70557-6dce-4b2f-9853-76ee2e3735dc/BIOE-2011.17.pdf.aspx 

• Caffrey, J.M., Millane, M., Evers, S. and Moran, H. (2011). Management of Lagarosiphon major (Ridley) 

moss in Lough Corrib. Biology and Environment. 111B (3) 1-8. 

      http://tinyurl.com/anw6fm7 

• Caffrey, J.M., Evers, S., Millane, M. and Moran, H. (2011). Current status of Ireland’s newest invasive 

species – the Asian clam Corbicula fluminea (Müller.) Aquatic Invasions 6: 391-399. 

     http://www.aquaticinvasions.net/2011/AI_2011_6_3_Caffrey_etal.pdf 

• Caffrey, J.M., Millane, M., Evers, S., Moran, H. and Butler, M. (2010). A novel approach to aquatic weed 

control and habitat restoration using biodegradable jute matting. Aquatic Invasions 5:123-129. 

     http://www.aquaticinvasions.net/2010/AI_2010_5_2_Caffrey_etal.pdf 

• Deeming, J.C. (2011). A new species of Hydrellia Robineau-Desvoidy (Diptera: Ephydridae) developing in 

Lagarosiphon major (Hydrocharitaceae) in South Africa. African Entomology 20(2): 217-220. 

http://www.journals.co.za 

• Mangan, R. and Baars, J-R. (2013). Use of life table statistics and degree day values to predict the invasion 

success of Hydrellia lagarosiphon Deeming (Diptera: Ephydridae), a leaf mining fly of Lagarosiphon major 

(Ridley) Moss (Hydrocharitaceae), in Ireland and Europe. Biological Control 64:143-151. 

http://www.sciencedirect.com/science/article/pii/S1049964412002307 
 

• Martin, G.D., Coetzee, J.A. and J-R. Baars 2013. Hydrellia lagarosiphon Deeming (Diptera: Ephydridae), a 

potential biological control agent for the submerged aquatic weed, Lagarosiphon major (Ridley) Moss 

(Hydrocharitaceae). African Entomology 21: 151-160. 

      http://www.journals.co.za 
 

 

 

 

With the agreement of the EC, the CAISIE Project ‘European Workshop’ to share and 

encourage the uptake of effective AIS stakeholder engagement and control guidelines among 

stakeholders in other EU member states was expanded and upgraded to an international 

conference (Freshwater Invasives – Networking for Strategy (FINS)). Conference planning 

commenced in spring 2012.  This included the establishment of an organising committee, 

made up of internationally based aquatic invasive species experts.  The FINS Conference was 

held in Galway in mid-April 2013.  The three-day event was opened by the Minister with 

responsibility for Natural Resources in Ireland, Mr Fergus O’Dowd TD.  It was attended by 

160 delegates from 19 countries and comprised IS scientists, policy makers, academics, 

conservation managers and other stakeholders such as anglers, boaters and horticulturalists.  

The major themes addressed at the conference were: AIS Policy, Biosecurity, Management & 

Risk Assessment and Economics.  These issues were the subject of targeted discussion at 

workshop sessions, which were led by the invited speakers (12 in number from as far afield 

as New Zealand, Canada and Kenya).  A synthesis session was subsequently conducted to 

draw firm conclusions from the workshop discussions and to produce concrete 

recommendations to inform invasive species policy development, both nationally and 

internationally.  The synthesis session identified 20 key invasive species issues.  The output 

from the conference will form the basis of a publication in a high profile scientific journal 

and a report which will be forwarded to the Minister with responsibility for Inland Fisheries 
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in Ireland and to the European Parliament, for further consideration.  Links to such output 

will be added to the CAISIE Project website after they are published.  As part of the 

conference, a field visit to Lough Corrib was undertaken where the delegates were given an 

on-site presentation on the CAISIE project as well as a practical demonstration on the control 

methods used to treat L. major in the lake.  A set of proceedings was prepared (Annexe D-

6.4).  Two posters were also exhibited at the conference based on the CAISIE project 

(Annexes T-13.2 and T-18.6). 

 

A video on all aspects of the CAISIE project was filmed throughout the life of the project 

(Annexe D-8.1). This broadcast-quality film is 33 minutes long and can be viewed at 

(http://www.youtube.com/watch?v=r1zQyRijhUU).  This film was shown to the delegates at 

the conference. 
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4.4 Project operation and monitoring 

4.4.1 Action E.1 Project Management 

Action started: January 2009 

Action completed: January 2013 

Summary of action: Despite the change in two key project personnel during the project, there 

were no discernible negative consequences on the deliverables or outcome of the project.  

The project was delivered on time with all the deliverables being met or exceeded. 

 

 

In March 2009, the Irish Government implemented a moratorium on recruitment in the Irish 

Public Sector.  This had a significant impact on the start-up phase of the CAISIE project.  

The Project Leader Dr. Joseph Caffrey was required to assume responsibility for the project 

manager’s role in the interim.  Significant effort was put into the project at this early stage in 

order to ensure that the deliverables of the project were attainable and that the support 

structure was put in place, within IFI and with the other parties involved.  This included 

commencing Actions A.1 Project initiation and A.2 Stakeholder consultations, including the 

establishment of the Project Advisory Group (PAG).  Lagarosiphon major control operations 

(Action C1) also commenced on Lough Corrib during this time. 

 

An exemption to the moratorium was sought by IFI and dedicated CAISIE staff (Figure 2) 

(Project Manager, 2 Research Officers and 1 Field Assistant) were finally recruited in 

September/October 2009.  The Project Leader, Project Manager and the 

administration/finance support for the project were based in IFI headquarters (Swords, Co. 

Dublin).  The Research Officers and Field Assistant were based in an IFI field station near 

Moycullen, on Lough Corrib.  The first official meeting of the PAG took place in November 

2009. 

 

The PAG (Figure 2) comprised of 19 people from a range of stakeholder organisations, State 

Agencies / Semi-State Bodies and universities.  In total, seven PAG meetings were held from 

November 2009 to November 2012.  These meetings were essential to the CAISIE project as 

they provided essential feedback and a forum at which methods, targets and the outputs for 

the project were discussed. 

 

In September 2011 and January 2012, one Research Officer (Dr Stephanie Evers) and the 

Project Manager (Shireen Sayed), respectively, resigned from the project.  This again placed 

additional pressure the Project Leader (Dr Joe Caffrey), who again assumed responsibility for 

managing the CAISIE Project.  The role of the Research Officer was shared by the remaining 

staff and the Project Leader.  As the Irish Government moratorium on staff recruitment was 

still in place when the resignations were submitted, it was necessary to recruit a replacement 

Project Manager and Research Officer from an external consultancy company (MERC 

Consultants) which also required a budget modification (as previously described).  Because 

of tendering and other logistical requirements, these staff were not in place until April 2012.   

 

In order to minimise project delays consequent on the time lost earlier in the project, it was 

decided to move the end-of-project conference (European Workshop) from October 2012 to 

April 2013, where it was combined with an international workshop on invasive species 

(FINS). 
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Despite the significant project management obstacles that were placed in front of the CAISIE 

team, there were no discernible negative consequences on the deliverables or outcome of the 

project.  The project was delivered on time with all the deliverables being met or exceeded. 

 

 

4.4.2 Action E.2 Monitoring of project performance 

Action started: January 2009 

Action completed: January 2013 

Summary of action: Project performance was evaluated through a variety of reporting 

mechanisms. 

 

 

Throughout the project, progress and overall performance were regularly assessed using the 

following mechanisms: the evaluation of progress report submitted to the EC, EC (LIFE+) 

and Astrale monitoring visits and through bi-annual meetings with the PAG.  In addition, the 

internal assessment of project progress and performance were overseen through regular 

reporting, and regular progress and review meetings.  All planning and report documents 

were channelled through the Project Leader before being accepted or released.  The project 

proposal identified that the following data should be collected to enable the measurement of 

the technical performance of the project:  

 

1) Abundance and distribution of target invasive species;  

2) Community structure data in impacted and unimpacted sites;  

3) Number of sites treated and number of sites cleared;  

4) Efficacy of control measures as indicated by removal of L. major and re-establishment of 

natural species and communities; and  

5) Number of stakeholders that have adopted guidelines. 

 

Lough Corrib 

Regular and detailed surveys were carried out in Lough Corrib throughout the project in order 

to monitor the distribution and abundance of L. major in the lake.  These surveys informed 

the planning of weed control operations and facilitated an assessment of the efficacy of the 

control operations (refer to Action C1).  A database record was maintained of the location, 

number and size of L. major-infested sites treated and the number of sites cleared.  The 

surveys also enabled annual distribution maps of the weed in the lake to be produced 

(Annexe T-4, Figures 1 - 7).  This information demonstrated that, although the number of 

sites cumulatively colonised by L. major had increased during the project (from 113 in 2008 

to 192 by January 2013), the control efforts had substantially reduced the biomass and lake 

bed-coverage of weed present from a baseline of 92 ha in 2008 to 9.7 ha by January 2013 

(Table 1).  

 

Extensive surveying of the large lower lake (area = 2500 ha) during the project confirmed 

that L. major had not invaded this section of Lough Corrib, an area that is highly vulnerable 

to L. major invasion due to its shallow nature and favourable habitat characteristics (Annexe 

T-6.11).  A risk assessment established that 48 % of Lough Corrib (8544 ha) was vulnerable 

to infestation by L. major (Annexe T-4, Figure 8).  Community structure data in impacted and 

unimpacted sites and data relating to the re-establishment of natural species and communities 
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was routinely collected, in tandem with work conducted under other Actions (refer to Actions 

C1, C2 and C5).   

 

Grand Canal and Barrow Navigation 

Regular and detailed surveys were carried out in the Grand Canal and Barrow Navigation 

throughout the duration of the project in order to establish the distribution and abundance of 

target invasive species in this waterway.  This included a baseline survey of the complete 

project area, which was conducted in May 2010 (Annexe T-8).  These surveys informed the 

planning of weed control operations and facilitated an assessment of the efficacy of the 

control operations (refer to Action C3).  As with Lough Corrib, a database record was 

maintained of the location, number and size of infested sites treated and the number of sites 

cleared.  The surveys also enabled distribution maps of invasive species in the project area to 

be the produced and updated, as required (Annexe T-17, Figures 1 - 10).  Community 

structure data in impacted and unimpacted sites was routinely collected, in tandem with work 

conducted under other Actions (refer to Action C2 and C5).   

 

Number of Stakeholders that have adopted guidelines 

The Biosecurity Guidelines for Anglers have been adopted by a national angling association, 

the Irish Angling Development Alliance (IADA) and implemented at local, national and 

international angling competitions (e.g. Trout Angling World Cup in Lough Mask, European 

Police Coarse Angling Championships, the cross‐border World Pairs Coarse Angling 

Championships).  In addition, the guidelines have been employed at angling competitions run 

by the National Coarse Fishing Federation of Ireland (NCFFI).  The Galway Weir Salmon 

Fishery, Erriff Fishery and the Moy Fishery, which are managed by IFI, have installed 

disinfection stations that must be used by all anglers fishing these waters.  Waterways Ireland 

has adopted the Boating Biosecurity Guidelines and is espousing their importance as part of 

their endeavour to re-open the Ulster Canal.  Both guidelines have been adopted by IFI for its 

entire field staff.  The Irish Underwater Council has endorsed the Scuba Diving Biosecurity 

Guidelines.  The Minister of State for Natural Resources, with responsibility for Inland 

Fisheries (Fergus O’Dowd TD), has also been very supportive of the invasive species 

biosecurity initiatives developed during the project. 

 

Guidelines on ‘Effective Control Measures for Invasive Species’ have been produced for six 

high impact invasive species (Annexe D-10 [D-10.2 – D-10.7]).  The use of jute matting to 

control L. major has since been used in other weed infested waters in Ireland and abroad (e.g. 

Holland, Britain, New Zealand and Canada) on a variety of invasive species including Elodea 

canadensis, E. nuttallii, C. helmsii and L. major.  A joint operation by IFI and NPWS has 

recently used jute matting to control C. helmsii in a SAC in Co. Kerry, which threated the 

habitat of the protected Epidalea calamita (Natterjack toad).  The matting has also been used 

to control L. major in a high profile infested fishery in Darndale Park, Dublin city, which is 

used by the local community group to teach fishing to disadvantaged youths.  The success of 

mechanical cutting using trailing knives or V‐blades in Lough Corrib was such that the 

method is now being routinely used by WI to manage aquatic vegetation in Ireland’s 

navigable waterways.  It has also been used to control troublesome growths of native 

macrophytes in Glencar Lake in Co. Sligo.  IFI has adopted the I. glandulifera control 

guidelines as part of their annual nationwide Fisheries Awareness Week for ‘balsam bashes’ 



39 

 

 

 

 

organised by local community groups (e.g. An Taisce, angling clubs, Tidy Towns 

associations). 

 

Guidelines on ‘Effective Stakeholder Engagement’ (Annexe D-10.1) have only recently been 

produced and, therefore, have not yet been formally adopted by stakeholders.  The FINS 

Conference provided an ideal opportunity to promote these (and indeed the other guidelines) 

to a wide range of national and international stakeholders.  All the guidelines produced 

during the project will continue to be promoted by IFI, as outlined in the After-LIFE 

Conservation and Communication Plans (Annexe D-10.9 and D-10.10, respectively). 

 

4.4.3 Action E.3 After-LIFE Conservation Plan 

Action started: December 2012 

Action completed: January 2013 

Key deliverable: Produce an After-LIFE Conservation Plan. 

Summary of action: An After-LIFE Conservation Plan was produced 

 

 

An After-LIFE Conservation Plan was produced by the CAISIE team (Annexe D-10.9).  This 

document provides the following information: 1) an assessment on the status of the high 

impact invasive species targeted during the project; 2) an account of how the conservation 

activities implemented during the project will continue and develop after it ends; 3)  details of 

how the longer-term management of the project sites in regard to invasive species will be 

assured; 4) information on what further actions will be carried out and who the partners 

involved will be; and 5) it identifies secured sources of finance to enable this.   
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5 EVALUATION AND CONCLUSIONS 

5.1 Evaluation of the management system 

5.1.1 The Process 

The management system provided a sound framework to address and fulfil the objectives of 

the project.  Regular meetings and continuous informal contacts within the team and with the 

project partners ensured the timely progress of the project and facilitated the fulfilment of the 

project objectives, despite the initial delay in its commencement.  The PAG group provided 

valuable guidance on technical matters and stakeholder issues. The working relationships 

built with numerous stakeholders during the project enhanced its successful delivery.  IFI was 

fully supportive of the project throughout its duration.    

 

5.1.2 The project management, the problems encountered, the partnerships and their 

added value 

The initial project start date of January 2009 was delayed until September 2009 due to the 

Irish Government moratorium on public sector recruitment.  By October 2009, a full project 

team was in place.  In the interim the Project Leader Dr Joe Caffrey instigated the preparatory 

actions, including stakeholder consultations and the setting up of the PAG.  However, despite 

this nine-month delay, the original project end date of January 2013 was maintained.   

 

Following the resignation of the Project Manager (Ms Shireen Sayed) and a Research Officer 

(Dr Stephanie Evers) in September 2011 and January 2012, respectively, Marine and 

Environmental Resource Conservation Consultants Ltd. (MERC Consultants) were awarded a 

contract after an EU tender and evaluation process, to execute these roles.  IFI was obliged to 

seek external assistance for this due to the recruitment embargo in the public sector.  During 

the interim period (September 2011 to April 2012) the added responsibility and workload was 

shared by the Project Leader and the remaining CAISIE staff.    

 

The loss of three temporary IFI staff that were engaged full-time in the practical, day-to-day 

Lagarosiphon control operations in Lough Corrib in December 2010, due to the Government 

embargo, also necessitated the out-sourcing of L. major control operations in this 

watercourse.  Moore Marine was awarded this contract after an EU tender and evaluation 

process and weed control operations recommenced in June 2011.   

 

The regular loss of boats (originally provided by IFI from its existing resources) to repair 

intermittently hampered the control schedule during 2011 and 2012.  To address this issue, 

the project procured two new, purpose-built aluminium boats.  Their availability to the 

project has greatly improved the capacity of the weed control team to effectively operate 

(refer to Action C1 for more details on this).  

 

The macroinvertebrate component of Action C2 ‘Quantify the Impact on Native 

Communities in target water bodies of the removal of invasive species’ was out-sourced on 

the following basis.  The nature of this work required an extensive commitment of time and 

expert resources to process the macroinvertebrate samples and identify specimens, mostly to 

species level. After due consideration, it was decided that the best course of action in order to 

properly fulfil the requirements of the project brief was to contract out this aspect of work.  

UCD was identified as having the specific expert scientific personnel, a strong track record, 
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good knowledge of the study area and the resources to commit in this regard.  Therefore, the 

contract was given, under Force Majeure, to UCD.  This University was also contracted 

under Force Majeure to undertake Action C4 ‘Evaluate biological control of aquatic invasive 

species in Ireland.’ Both undertakings facilitated the initiation of two PhD studies, which 

were supervised by Dr Jan-Robert Baars and supported, in the field, by the CAISIE team.  

Some of the water quality analyses undertaken in Lough Corrib during the project were out-

sourced to Glann Uisce, after a tendering and evaluation process.  The lack of sufficient 

capacity to analyse the samples within IFI, again due to restrictions on internal recruitment, 

necessitated this action. 

 

5.1.3 Comparison against project objectives 

The principal objective of this project was to: 

 

‘contribute to the halting of biodiversity loss in Ireland by preventing further impacts on 

native biodiversity from high impact aquatic invasive species, through the development and 

demonstration of effective control methods, a programme of stakeholder engagement and 

awareness raising, and policy development and dissemination.’ 

 

The management system provided a sound framework to address and fulfil these objectives.   

The concrete conservation actions that were carried out resulted in the control of a range of 

high impact invasive species, the development of novel control methods, enhanced native 

biodiversity and facilitated habitat rehabilitation in the project areas.  As a result of the 

control operations undertaken, further detrimental impacts that would otherwise have 

occurred were prevented.  Moreover, the extensive education and awareness, stakeholder 

engagement and dissemination actions undertaken increased the knowledge of invasive 

species in Ireland among stakeholders and the general public.  As part of this, the importance 

of, and need for,  the adoption of good biosecurity practice was imparted to stakeholder 

groups, resulting in a number of important initiatives being implemented, such as mandatory 

biosecurity (i.e. disinfection of all angling equipment) at national and international angling 

competitions. 

 

Although one of the original objectives in the CAISIE project proposal was to eradicate L. 

major from Lough Corrib, a revised target was agreed with the EC to reduce the infestation to 

manageable levels (i.e. < 10 ha, in a lake measuring 17,800 ha) and remove all major stands 

of the weed by project end.  This amendment was agreed during the EC monitoring visit and 

confirmed via a direct communication from the EC.  With the agreement of the EC, the 

‘European Workshop’ to share and encourage the uptake of effective AIS stakeholder 

engagement and control guidelines among stakeholders in other EU member states was 

expanded to an international conference (FINS) focusing on AIS management, policy 

development, biosecurity and economics, and moved from October 2012 to April 2013.  

 

An overview of the CAISIE Project deliverables, milestone and activity reports, as specified 

in the CAISIE Project Proposal, is provided in Table 8. 
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Table 8 Overview of the key CAISIE Project deliverables, milestone and activity reports completed, as specified in the CAISIE Project Proposal. 

Item Action Date due Date Delivered 

SOPs for field staff A1 June 2009 October to December 2009 

Information leaflets A1 September 2009 December 2009 

Project website D3 September 2009 January 2010 

National workshop on control operations and remediation D2 October 2009 April 2010 

European workshop (modified to the FINS Conference) D3 October 2012 April 2013 

Completion of stakeholder consultations  A2 / D1 September 2009 April 2010 

Recruitment of full project team (delayed due to  recruitment embargo) A1 June 2009 October 2010 

First meeting of Project Advisory Group A1 September 2009 November 2009 

Production of action plans A4 December 2009 August 2010 

Produce 1
st
 project bulletin D1 January 2010 January 2010 

Produce 2
nd

 project bulletin D1 January 2011 January 2011 

Produce 3
rd

 project bulletin D1 January 2013 July 2012 

Production of guidelines on effective stakeholder engagement programmes for invasive species D3 November 2012 December 2013 

Production of guidelines on effective control measures for high impact invasive species D3 November 2012 December 2012 

Eradication of L. major from Lough Corrib (modified to reduce L. major  infestation to manageable levels) C1 December 2012 January 2013 

Development of a mechanism to address recreational boating as a vector C3 December 2012 April 2013 

Successful completion of PhD on biological control C4 December 2012 December 2012 

Inception report A1 September 2009 September 2009 

Progress report no. 1 All January 2011 June 2010 

Progress report no. 2 All January 2011 January 2011 

Mid-term report All January 2012 June 2011 

Progress report no. 3 All June 2012 June 2012 

Layman’s report All April 2013 February 2013 

After-Life Communication Plan E3 April 2013 April 2013 

After-Life Conservation Plan E3 April 2013 April 2013 

Final report with payment request All April 2013 May 2013 
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5.1.4 Effectiveness of dissemination activities 

Dissemination activities formed an integral part of the project and successfully targeted 

thousands of stakeholders and the general public during its duration (Annexe D-1).  The 

project fulfilled each of the deliverables outlined under Action D3 in the project proposal and 

the dissemination actions have contributed to the halting of biodiversity loss within and 

beyond the project areas.  Further details are provided under Action D3 and E2.  Further to 

this, as a result of the success of the project, the CAISIE Project Leader Dr Caffrey has been 

invited to present at two high profile international events later in 2013: 1) the Symposium for 

European Freshwater Sciences in Münster, Germany (Annexe D-11.1); and 2) ‘Issues in West 

Region: Restoration of its Lakes and Water Bodies’ organised by the Western Regional 

Authority (Ireland) as part of their European-wide Interreg IVC ‘LakeAdmin’ project 

(Annexe D-11.2).  The latter invitation was received from the organisers as, “The CAISIE 

Project has been identified as a best practice example to share with our European Partners.”  

One notable independent feedback on the positive impact of our biosecurity initiatives was 

evident from an IWAI internet forum after an on-site boating biosecurity demonstration in 

Lough Corrib in August 2011 (Annexe D-11.3): 
 
“I have to admit to initially having had a slightly sceptical attitude to the planned demonstration.  However the 

demonstration was most informative and interesting as presented by the two gentlemen.  I am since the demo 

much more aware of these bio dangers which I never imagine existed.  I for one will certainly be much more 

aware of the need to clean both boats and trailer in future.” 

 

“I just got 10kgs of the Virkon disinfectant powder they were using at the demo and will have it with me at the 

Lough Allen run. As a matter of course the Powerboat Branch are going to set up an area to disinfect the boats 

with a large bucket of disinfectant and brush purely for this job and no other. So before and after launch we can 

all make sure we are being bio secure.” 

 

5.1.5 The future: continuation of the project and remaining threats  

The CAISIE Project has been the lead mechanism to manage the threat from AIS in Ireland 

during its duration.  The LIFE+ funding has facilitated the development of a wide range of 

invasive species control and stakeholder initiatives, which will form the basis for future work 

in this increasingly important area.  As the LIFE+ project concludes, the most pressing 

challenge has been to secure funding and additional resources to continue to build upon the 

substantial progress already made.  It is particularly important to maintain the progress made 

in controlling L. major in Lough Corrib and the other invasive species successfully treated in 

the Grand Canal and Barrow Navigation.  It is also important to sustain the momentum 

gained to further promote the awareness of AIS and the implementation of biosecurity 

initiatives among stakeholders in Ireland (and farther afield).  Unfortunately, it is highly 

likely that new AIS, not yet present in Ireland, will be introduced in the future.  The expertise 

gained, equipment procured and initiatives developed through the CAISIE Project have 

enabled IFI and stakeholders associated with the project to better prepare for and address 

these incursions as they arise.  IFI is confident that the progress made during the project can 

be maintained and further developed after the CAISIE Project has concluded, and has 

committed to supporting these activities.  Details relating to the continuation of the project 

and remaining threats are addressed in the After-LIFE Conservation and Communication 

Plans (Annexes D-10.9 and D-10.10, respectively). 
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5.2 Evaluation of the methods applied 

The CAISIE project has trialled, developed, adapted and successfully implemented a range of 

invasive species control methods.  Some of these are totally new to the field of aquatic weed 

management and have been commended internationally by those engaged in weed control 

activities. Jute matting has proved to be a new, novel and very successful method developed 

under the CAISIE Project to eradicate L. major and to effect the re-establishment of the 

keystone native Charophyte community in Lough Corrib.  Jute matting was also successfully 

used to control C. helmsii in the lake.  It was less successful in controlling other invasive 

species in the Grand Canal and Barrow Navigation, principally due to the different physical 

and environmental conditions encountered in the man-made canal corridor (e.g. shallow 

water (1.8 m), boat traffic, occasionally turbulent flows through lock gate usage, nutrient rich 

water).  However, further modifications to how the jute is applied (double or triple layer 

applications) may improve its efficacy under these circumstances. 

 

Mechanical cutting using V-blades or trailing knives, a method not hitherto used in Ireland, 

also proved to be a new and highly effective control technique. The operation of this 

technique for large-scale aquatic weed control in lakes and canal systems was developed and 

refined under the CAISIE project, and successfully applied to remove large infestations of L. 

major from Lough Corrib and to treat E. nuttallii in the Grand Canal.  As noted elsewhere, 

both control methods have since been used by stakeholders outside of the project areas and 

have received international attention. 

 

The restricted and localised use of the herbicidal active ingredient dichlobenil (as Casoron G) 

to control L. major in Lough Corrib proved to be effective, but its use was discontinued when  

the EU withdrew the licence for its use in watercourses throughout Europe.   

 

Multi-faceted approaches were used to successfully promote the issue of AIS among 

stakeholders and the general public in Ireland.  Under Action D1 (Stakeholder Engagement) 

and Action D2 (Education and Awareness) the use of social media tools (i.e. Smartphone 

App, Facebook and Twitter) provided an effective, novel and interactive means of 

communication to highlight the threats from AIS, promote biosecurity and communicate the 

progress of the project.  

 

5.3 Analysis of long-term benefits 

The CAISIE Project has been the lead mechanism to manage the threat from AIS in Ireland 

from its inception.  The LIFE+ funding has facilitated the development of a wide range of 

control and stakeholder initiatives, which will provide enduring and long-term benefits within 

the project areas, in Ireland and further afield.  The CAISIE project has allowed IFI staff to 

develop a range of skills that will continue to be used to target AIS, both nationally and 

internationally.  The international FINS Conference, co-sponsored by CAISIE and IFI, 

proved to be highly successful in drawing international policy makers, customs officials, AIS 

managers, State bodies and academics together.  A second FINS Conference has been 

proposed in Croatia in 2016.   

 

5.3.1 Innovation, demonstration and technical application 

The use of jute matting to control L. major (and other aquatic weed species) has proven to be 

both novel and highly effective. It is a natural material that biodegrades and, consequently, 
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does not have to be removed from the lake after use.  This weed control method was 

developed by the CAISIE team during this LIFE+ project and has since been used in other 

weed infested waters in Ireland and abroad (e.g. Holland, Britain, New Zealand and Canada).  

In Ireland, jute matting has been already used to control aquatic weeds in three locations 

outside of the project areas, as follows: 1) to control L. major in a pond in Louisburg Co. 

Mayo; 2) by the NPWS to control C. helmsii in a Natterjack toad pond in an SAC in 

Castlegregory, Co. Kerry; and 3) to control L. major in Darndale Park, Dublin City in a 

fishery used by the local community association to teach disadvantaged youths to fish.  Jute 

matting replaces the need to use traditional benthic barriers, such as plastic sheeting, that are 

cumbersome to deploy, are not biodegradable, impede gas escape from vegetative decay and 

must be eventually removed from the area treated.  Information on the technique has been 

sought by many other national and international groups and interests, and it is expected that 

this will become a widely used weed control methodology in future years. 

 

Trailing knives or V‐blades were not used to treat aquatic vegetation in Ireland prior to the 

commencement of the CAISIE Project.  The efficacy of this weed control method was 

demonstrated by the CAISIE team and the technique was further developed and refined 

during the term of the project.  The success of mechanical cutting using trailing knives or 

V‐blades in Lough Corrib was such that the method is now being used routinely and 

extensively by Waterways Ireland to manage aquatic weeds in Ireland’s navigable 

waterways. 

 

The process to find a suitable biocontrol agent to control L. major is in its latter stage of 

completion.  After thorough methodical research, considerable progress has been made and a 

likely candidate agent (a leaf-mining fly Hydrellia lagarosiphon) has now been identified.  

This is the first instance of exploring the use of biocontrol to control this invasive species.  It 

is also the first instance of such a programme in Ireland and, as such, it is establishing the 

regulatory mechanisms to determine how biocontrol agents can be safely released in this 

country. 

 

A wide range of innovative education and awareness material was produced during the 

project.  This included biosecurity guidelines for various stakeholders, on‐site biosecurity 

signage for water users, invasive species identification cards and other materials (e.g. rulers, 

pens, ID key rings and badges).  Such materials have been widely disseminated to 

stakeholders, the general public and to the 160 delegates that attended the FINS Conference.  

The IFI ‘Something Fishy’ programme, which runs nationally as a curriculum item in 

Ireland’s primary schools, has added an AIS module, which was developed in association 

with the CAISIE Project.  A permanent display developed by the CAISIE Project to increase 

general awareness of AIS among the public was installed in the National Atlantaquarium in 

Galway City.  Invasive species biosecurity protocols have been adopted internally within IFI 

for all field staff and operations.  All consultants engaged in fisheries work in freshwaters in 

Ireland must apply to IFI for a Section 14 licence to allow them to work in these habitats.  No 

Section 14 licence will be issued if IFI is not entirely satisfied that the biosecurity 

arrangements the consultants have put in place are robust and thorough.  Biosecurity 

guidelines for anglers were adopted by a number of international angling competitions and 

supported by most of the angling federations at their events.  Waterways Ireland adopted the 

boating biosecurity guidelines and the Irish Underwater Council endorsed the scuba diving 

biosecurity guidelines.   
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Innovative means were used to interact with and disseminate information to stakeholders.  

These included the release of the free to download invasive species smartphone App, the 

development of online AIS identification videos (currently available on the CAISIE and IFI 

websites and on YouTube) and the use of Twitter and Facebook.  The latter is one of the first 

instances of its use in relation to promoting biodiversity and conservation in Ireland and, 

indeed, for LIFE Projects in general.  Both the project Twitter and Facebook pages continue 

to have a high profile presence, being among the leading online social media outlets in this 

regard on the internet.  It is intended that these technologies will be maintained within IFI and 

will continue to provide a useful interactive resource for stakeholders.   

 

5.3.2 Environmental benefits 

In Lough Corrib, control operations resulted in a > 90% reduction in the level of L. major 

infestation in the lake.  This has reduced the available source of invasive plant material that 

can be spread either within or outside the lake.  The project has also provided a suite of 

scientifically assessed and practical weed control methods that can be employed on 

submerged weeds anywhere in the world.  These methods have not only proved to be 

effective in removing target weeds but have also facilitated the re-establishment of native 

species and keystone plant habitats.  They have also resulted in the opening up of previously 

overgrown bays to recreational angling and boating.  To have stopped this aggressive 

invasive weed from colonising and establishing sustainable populations in lower Lough 

Corrib is a significant achievement, as the shallow character of this large water body makes it 

highly susceptible to invasion.  An uncontrolled and extensive submerged weed infestation 

here could exacerbate future flooding events in the Corrib catchment by restricting the 

normal drainage of water through the system.  In addition, it would degrade the current high 

ecological status of the lower lake.  Moreover, the native Charophyte‐dominated habitat that 

is vital to maintain a healthy wild S. trutta population has been naturally rehabilitated. 

Indeed, high quality wild Brown trout angling has recently been reported in many of these 

previously infested areas. 

 

The weed control team has developed a capacity for ‘rapid reaction’ to quickly respond to 

new infestations of L. major or other invasive species, before they become established in the 

lake.  This was demonstrated when the team quickly responded to treat a localised infestation 

of C. helmsii in the middle portion of the lake.  This was the first recording of this high 

priority invasive species in Lough Corrib and urgent control action was necessary.  The team 

used jute matting to successfully control the localised infestation before it became established 

and spread.  The novel use of jute in submerged weed control developed by the CAISIE 

Project has potential to provide global environmental benefits in the control of AIS in suitable 

habitats.  The team has been further engaged in action to control the highly invasive riparian 

weed I. glandulifera along the banks of a tributary stream to Lough Corrib. 

 

The extensive control operations undertaken in the Grand Canal and Barrow Navigation on a 

range of  invasive species present (e.g. C. helmsii, E. nuttallii, I. glandulifera and Leuciscus 

leuciscus) have reduced their potential for further establishment, thus limited further impacts 

to native species and habitats within and beyond this area. 

 

The promotion and implementation of AIS biosecurity among stakeholders has increased 

their awareness of the issue and reduced the likelihood of further spread and concomitant 

impacts in Ireland.  It is intended that the output from the FINS Conference will inform the 
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development of future policies in Ireland and Europe to enhance the protection of native 

species and habitats from invasive species. 

 

5.3.3 Long-term sustainability 

This is described in detail in the After-LIFE Conservation plan (Annexe D-10.9).  

 

5.3.4 Socio-economic benefits 

The recently published “Economic Cost of Invasive and Non-native Species in Ireland and 

Northern Ireland” report estimated that the current annual cost of invasive species to the Irish 

economy is €202,894,406 (Kelly et al. 2013).  The annual cost to recreational angling was 

estimated at €687,215 and the projected annual cost to recreational boating (based on British 

estimates) was €5,224,419 (direct costs and hull fouling).  The angling sector is estimated to 

contribute in excess of €500 million annually to the national economy and to underpin 

employment and income for around 10,000 people (Oireachtas Joint Sub-Committee on 

Fisheries debate, 21
st
 March 2013).  Therefore, it is clear that invasive species pose a serious 

and quantifiable socio-economic threat to our island.  This highlights the importance of the 

CAISIE Project and related initiatives to develop mechanisms and promote awareness to 

address the threat from invasive species in order to reduce such socio-economic impacts. 

 

The various control methods developed and successfully used to treat the range of high 

impact AIS present in the project areas provide a suite of practical tools for stakeholders, 

including IFI and its sister agencies, to tackle current and future invasions of AIS.  The 

project has facilitated the development of specialist scientific, management and control 

expertise to continue to address the threat posed by AIS in Ireland and implement appropriate 

measures to reduce their future socio-economic impacts.  This provides a number of long-

term benefits including the ability to quickly respond to new instances of AIS before they 

establish and cause negative socio-economic impacts or to effectively manage existing issues 

to limit these impacts.  The project has also increased the awareness of AIS and this can 

ultimately limit the introduction and spread of these species in Ireland and the concomitant 

socio-economic impacts that can occur. 

 

In Lough Corrib, the L. major control measures implemented have opened up previously 

overgrown areas of the lake for angling and boating.  The rehabilitation of native habitat in 

these areas has provided improved Atlantic salmon and wild Brown trout fishing for anglers.  

As L. major was prevented from colonising the large lower lake (area = 2500 ha) during the 

project there is no current potential for it to impede the natural drainage of water and thus 

exacerbate flooding events in the catchment.  In the Grand Canal, sections of channel cleared 

of C. helmsii and E. nuttallii have also improved conditions for angling and boating.  In the 

River Barrow, the areas cleared of I. glandulifera and the containment of its upstream spread 

has improved access to the river bank for anglers. 
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7 ANNEXES 

Annexes are divided into Technical (T-X) and  Dissemination (D-X)) sections.  A complete 

list of the literature provided under each of these sections is given in Table 9 and Table 10, 

respectively.  Copies of each Annexe accompany this report in the following printed 

volumes: 

 

• Technical Annexes A (Annexe T-1 to Annexe T-13) 

• Technical Annexes B (Annexe T-14 to Annexe T-19) 

• Dissemination Annexes (Annexe D-1 to Annexe D-12) 

 

 

Where an individual subsection of an Annexe is substantial, only an electronic copy is 

provided in the accompanying CD. 
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7.1 Administrative annexes  

N/a 

 



51 

7.2 Technical annexes 

 
Table 9 List of technical annexes  

Annexe Title Item Action 

T-1 

 

Standard Operating 

Procedures 

 

T-1.1 CAISIE SOP - Herbicide Application A1 

T-1.2 CAISIE SOP - Jute Matting A1 

T-1.3 CAISIE SOP - Lake fish sampling A1 

T-1.4 CAISIE SOP - Lake Invertebrate Sampling A1 

T-1.5 CAISIE SOP - Lake Plant Sampling A1 

T-1.6 CAISIE SOP - Water Sampling A1 

T-1.7 CAISIE SOP - Weed Cutting and Harvesting A1 

T-1.8 CAISIE SOP - Weed Manual Removal A1 

T-2 
Briefing Papers T-2.1 CAISIE - Lough Corrib Briefing Paper A3 

T-2.2 CAISIE - Grand Canal and Barrow Navigation Briefing Paper A3 

T-3 Action Plans 
T-3.1 CAISIE - Lough Corrib Action Plan A4 

T-3.2 CAISIE - Grand Canal and Barrow Navigation Action Plan A4 

T-4 
Lagarosiphon major in 

Lough Corrib - maps 

Fig. 1 Baseline distribution of Lagarosiphon major and sites controlled  in Lough Corrib (2008)  C1 / E2 

Fig. 2 Cumulative distribution of Lagarosiphon major and cumulative sites controlled  in Lough Corrib (2009) C1 / E2 

Fig. 3 Cumulative distribution of Lagarosiphon major and cumulative sites controlled in Lough Corrib (2010) C1 / E2 

Fig. 4 Cumulative distribution of Lagarosiphon major and cumulative sites controlled in Lough Corrib (2011) C1 / E2 

Fig. 5 Cumulative distribution of Lagarosiphon major and cumulative sites controlled in Lough Corrib (2012) C1 / E2 

Fig. 6 Cumulative distribution of Lagarosiphon major and cumulative sites controlled in Lough Corrib (end of January 

2013). 
C1 / E2 

Fig. 7 Lagarosiphon major sites controlled Lough Corrib by size of infestation (2008 - end of January 2013) C1 / E2 

Fig. 8 Areas of Lough Corrib (in black) deemed vulnerable to colonisation by Lagarosiphon major (48% of lake). C1 

T-5 

Lagarosiphon major in 

Lough Corrib - jute matting 

corridor 

Installation of jute matting corridor to mitigate for the boat-mediated spread of Lagarosiphon major in Birchall Bay, 

Lough Corrib  
C1 

T-6 
Lagarosiphon major control 

surveys  

T-6.1 Annaghbeg Bay pre-control survey January 2011 C1 

T-6.2 Annaghbeg Bay post-control survey June 2011 C1 

T-6.3 Annaghdown Bay pre-control survey  May 2012 C1 

T-6.4 Annaghdown Bay post-control survey September 2012 C1 

T-6.5 Bob’s Island pre-control survey November 2011 C1 

T-6.6 Barrusheen Bay pre-control survey March 2010 C1 

T-6.7 Barrusheen Bay post-cutting survey May 2010 C1 

T-6.8 Barrusheen Bay pre-control November 2012 C1 
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Annexe Title Item Action 

T-6.9 Carbury Bay pre-control survey May 2011 C1 

T-6.10 Rinnerroon Bay post-cutting survey report June 2010 C1 

T-6.11 Current status of Lagarosiphon major in the lower basin of Lough Corrib - July 2010 C1 / E2 

T-6.12 Management of Lagarosiphon major (Ridley) moss in Lough Corrib - Caffrey et al. 2011 
C1 / C5 

/ E2 

T-7 
Efficacy of jute matting to 

control Lagarosiphon major 

T-7.1 A novel approach to aquatic weed control and habitat restoration using biodegradable jute matting - Aquatic 

invasions (Caffrey et al. 2010) 
C1 

T-7.2 Lagarosiphon major control and habitat restoration using biodegradable jute matting April 2012 C1 

T-8 
CAISIE Annual Report 2009 

– 2010 

T-8 Control of Aquatic Invasive Species and Restoration of Natural Communities in Ireland – CAISIE Annual Report 

2009 - 2010 - Caffrey et al. 2011 (electronic copy only provided) 
All 

T-9 
Life Cycle and Morphology 

of Lagarosiphon major 
Life Cycle and morphology of the invasive Lagarosiphon major in Lough Corrib C1 

T-10 
Crassula helmsii in Lough 

Corrib 

T-10.1 Status of Crassula helmsii in Lough Corrib – a review of distribution and control C1 

T-10.2 Crassula helmsii in Derrymoyle Bay pre-control April 2011 C1 

T-11 
Impatiens glandulifera 

Lough Corrib 
Control of Impatiens glandulifera in the Lough Corrib catchment (Maam) in August 2012 C1 

T-12 
Lough Corrib herbarium 

collection 
Lough Corrib herbarium collection species list C2 

T-13 

Lagarosiphon major in 

Lough Corrib – 

macroinvertebrates 

T-13.1 The effect of an aquatic invasive weed and its management on the flora and fauna of shallow littoral habitats in 

Lough Corrib 
C2 / C5 

T-13.2 FINS Poster - The recovery of aquatic life after the control of an invasive weed Lagarosiphon major - Elaine 

Keenan 
C2 / C5 

T-14 
Lagarosiphon major in 

Lough Corrib – fish 

T-14.1 A comparison of fish conditions and diets between native macrophyte and Lagarosiphon-dominated habitats in 

Lough Corrib - Brazier 2010 
C2 

T-14.2  Preliminary observations in relation to an adult fish stock survey of Lough Corrib completed in 2012 - O'Grady 

and Delanty 2012 (electronic copy only provided) 
C2 

T-14.3  Water Framework Directive Fish Stock Survey of Lough Corrib, June 2011 - Kelly et al. 2012 (IFI report; 

electronic copy only provided) 
C2 

T-14.4 Perca fluviatilis spawning preference in lake habitat occupied by native, non-native and invasive plants in 

Lough Corrib 
C2 

T-15 

Control of AIS in the Grand 

Canal and Barrow 

Navigation 

T-15.1 Impatiens glandulifera post-control report - Milford - Barrow 251012 C2 / C3 

T-15-2 Monitoring the efficacy of V-blade weed control on Elodea nuttallii C2 / C3 

T-15.3 Control of Crassula helmsii in the Grand Canal C2 / C3 

T-15.4 Herbicide treatment of riparian invasive species in the Barrow Navigation in September 2012 C3 

T-15.5 A report on the trial of potential control methods for the Invasive clam Corbicula fluminea in the River Barrow 

2012 - Sheehan et al. 2012 
C3 
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Annexe Title Item Action 

T-15.6 Current status of Ireland’s newest invasive species the Asian clam - Caffrey et al. 2011 C3 / E2 

T-15.7 Trials with benthic barriers to control the Asian clam (Corbicula fluminea) in the River Barrow - Menamin et al. 

2011 
C3 

T-15.8 Effect of mechanical disturbance on Corbicula fluminea populations in the River Barrow – Barbour et al. 2013 C3 

T-15.9 Himalayan balsam (Impatiens glandulifera) control via hand picking C3 / E2 

T-15.10 Pathway and Vector Analysis - a national and international perspective C3 

T-16 
Grand Canal - fish and 

macroinvertebrates 

T-16.1 Responses of macroinvertebrates and Rudd to invasive macrophytes and their management in Irish canals - 

Bulfin 2012 
C2 / C5 

T-16.2 Current status of fish stocks in the Irish Canals - Caffrey and McLoone 2010 (IFI report; electronic copy only 

provided) 
C2 

T-17 
Grand Canal and Barrow 

Navigation – maps 

Fig. 1 Distribution of Crassula helmsii in the Grand Canal C3 / E2 

Fig. 2 Distribution of the Corbicula fluminea in the Barrow Navigation and River Nore C3 / E2 

Fig. 3 Side scan sonar of area colonised by Corbicula fluminea in the River Barrow downstream of St Mullin’s C3 / E2 

Fig. 4 Distribution of Elodea nuttallii in the Grand Canal and Barrow Navigation C3 / E2 

Fig. 5 Distribution of Heracleum mantegazzianum in the Grand Canal and Barrow Navigation C3 / E2 

Fig. 6 Distribution of Impatiens glandulifera in the Barrow Navigation C3 / E2 

Fig. 7 Distribution of Fallopia japonica / hybrid Fallopia japonica x bohemica in the Grand Canal and Barrow 

Navigation 
C3 / E2 

Fig. 8 Distribution of Azolla filiculoides in the Grand Canal and Barrow Navigation. C3 / E2 

Fig. 9 Distribution of Gunnera tinctoria in the Grand Canal and Barrow Navigation. C3 / E2 

Fig. 10 Distribution of Dreissena polymorpha in the Grand Canal and Barrow Navigation. C3 / E2 

T-18 Biocontrol 

T-18.1 Investigations into the potential use of biological control to manage Lagarosiphon major C4 

T-18.2 A new species of Hydrellia Robineau-Desvoidy (Diptera Ephydridae) developing in Lagarosiphon major 

(Hydrocharitaceae) in South Africa - African Entomology - Deeming 2012 
C4 

T-18.3 Classical biological control for management of alien invasive – Biology and Environment - Baars 2011 C4 

T-18.4 Hydrellia lagarosiphon Deeming (Diptera: Ephydridae), a Potential Biological Control Agent for the 

Submerged Aquatic Weed, Lagarosiphon major (Ridl.) Moss ex Wager (Hydrocharitaceae) - African Entomology - 

Martin et al. 2013 

C4 

T-18.5 Use of life table statistics and degree day values to predict the colonisation success of Hydrellia lagarosiphon 

Deeming (Diptera: Ephydridae), a leaf mining fly of Lagarosiphon major (Ridley) Moss (Hydrocharitaceae), in Ireland 

and the rest of Europe - Biological Control - Mangan and Baars 2013 

C4 

T-18.6 Targeting the aquatic invasive weed Lagarosiphon major using biological control - Mangan et al. 2013 C4 

T-19 

Lagarosiphon major in 

Lough Corrib – habitat 

rehabilitation 

T-19 An assessment of native aquatic plant transplantation trials and natural recolonisation after mechanical cutting of 

Lagarosiphon major in Lough Corrib – Caffrey et al. 2011 
C5 
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7.3 Dissemination annexes 

 
Table 10 List of dissemination annexes 

Annexe Title Item Action 

D-1 
Stakeholder engagement programme and education and 

awareness initiatives 

 
D1 / D2 

D-2 Project bulletins 

D-2.1 CAISIE Project Bulletin 1 2010 D2 

D-2.2 CAISIE Project Bulletin 2 2011 D2 

D-2.3 CAISIE Project Bulletin 3 2012 D2 

D-3 Biosecurity signage 

D-3.1 Invasive species notice board - Irish D2 

D-3.2 Invasive species notice board - English D2 

D-3.3 Asian clam signage Barrow Navigation - Irish D2 

D-3.4 Asian clam signage Barrow Navigation - English D2 

D-4 Invasive species alerts 

D-4.1 Invasive species alert - Asian clam D2 

D-4.2 Invasive species alert - Killer shrimp D2 

D-4.3 Invasive species alert - Water primrose D2 

D-5 Invasive species identification sheets 

D-5.1Identification sheet - Crassula helmsii D2 

D-5.2 Identification sheet - Elodea nuttallii D2 

D-5.3 Identification sheet - Lagarosiphon major D2 

D-5.4 Identification sheet - Myriophyllum aquaticum D2 

D-6 Invasive species - general items 

D-6.1 CAISIE pens D2 

D-6.2 CAISIE Project and FINS Conference pop-ups D2 / D3 

D-6.3 FINS Conference folder D3 

D-6.4 FINS Conference Proceedings (electronic copy only provided) D3 

D-6.5 Stop the spread of invasive species in Lough Corrib A3 D2 

D-6.6 Stop the spread - ID keyring cards and rulers  D2  

D-6.7 Stop the spread of invasive species - leaflet D2 

D-6.8 Stop the spread of invasive species - long poster D2 

D-7 Biosecurity guidelines 

D-7.1 Biosecurity guidelines for anglers - leaflet D2 

D-7.2 Biosecurity guidelines for anglers - poster D2 

D-7.3 Biosecurity guidelines for boaters - leaflet D2 

D-7.4 Biosecurity guidelines for boaters - poster D2 

D-7.5 Biosecurity guidelines for scuba diving D2 

D-7.6 Inland Fisheries Ireland Biosecurity Protocol for Field Survey Work D2 

D-8 Media output D-8.1 CAISIE Project DVD (electronic copy only provided) D2 
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Annexe Title Item Action 

D-8.2 Magazines D2 

D-8.3 Newspapers  

D-8.4 Press releases D2 

D-9 CAISIE Project website Electronic copy only provided D2 

D-10 End of project deliverables 

D-10.1 CAISIE Guidelines on Effective Stakeholder Engagement D3 

D-10.2 Effective control measures for Curly-leaved waterweed D3 

D-10.3 Effective control measures for Giant hogweed D3 

D-10.4 Effective control measures for Himalayan balsam D3 

D-10.5 Effective control measures for Japanese knotweed D3 

D-10.6 Effective control measures for New Zealand pigmyweed D3 

D-10.7 Effective control measures for Nuttall's pondweed D3 

D-10.8 CAISIE Layman's  Report D3 

D-10.9 CAISIE After-LIFE Conservation Plan E3 

D-10.10 CAISIE After-Life Communication  Plan E3 

D-11 Effectiveness of dissemination activities 

D-11.1 Symposium for European Freshwater Sciences 

D2 / D3 D-11.2 Issues in the West Region - West Regional Authority 

D-11.3 Biosecurity and boat cleaning demonstration - IWAI - Aug 2011 

D-12 CAISIE Project photos  All 

 


