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Preface
A total of over 180 people attended the three-day conference on “The Great Western Lakes:
Ecology, Heritage and Management” held on the Castlebar Campus of the Galway-Mayo
Institute of Technology between 25th and 27th June 2004. The conference was organised
jointly by the Department of Heritage Studies, GMIT@Castlebar and the Centre for the
Environment, Trinity College Dublin.
The Great Western Lakes and their catchments form a major component of our regional
and national heritage and serious concern over their ecological well-being has been
mounting over recent years. The main motivation for this conference was a desire to raise
awareness of the value and importance of the lakes, as well as recognition of the pressures
on them and the need to ensure their protection and sustainable use.
The conference programme was devised so that the first two days would provide
information and background on as great a variety of aspects of the lakes’ status as possible.
A wide range of expert speakers was assembled to this end, with the objective of providing
a broad, up to date picture of the state of knowledge of the lakes and their catchments and
the heritage they represent. The second part of the conference, on the third day, consisted
of open forum discussion sessions. The objective was to provide an opportunity for
everyone to exchange their views and suggest ideas for management and protection options
for the future. It was hoped that the final day’s sessions would lead to some form of broad
consensus as to what needs to be done and how it should be done in order to maximise and
sustain the long-term value of this part of our heritage.
Poster presentations augmented the technical input to the conference and added to the body
of information available to support the decisions of options for the future.
In order to encourage people to think more widely about the issues, and to celebrate the
region’s heritage, an evening arts event was also organised, with an exhibition of relevant
paintings, poetry reading and music.
It was the hope and expectation of the conference organisers that this volume of
proceedings would include the full text of papers summarising the presentations. This has
not been possible, but we have endeavoured to provide an abstract in place of full text when
the latter has not been available. This will, at least, provide a flavour of what was presented.
The final chapter of these proceedings consists of a summary of the implementation of the
Water Framework Directive (WFD) in the region. This has been included as an addendum
in order to provide information on the mechanisms envisaged to be established under the
WFD that are expected to address some of the issues identified during the course of the
Conference.
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After two days of presentations, at the workshop discussions that followed, the Conference
delegates agreed an overall concluding statement. This was:
Ø The Conference underlined the unique nature of the Lakes and their local, national
and international, importance.
Ø The Conference recognised the strong evidence confirming the ongoing
degradation of the Great Western Lakes and expressed grave concern over this
continued deterioration.
Ø The Conference concluded that there was an urgent need to prevent further
deterioration of the lakes and to institute effective measures for their restoration
and protection.
Ø The Conference agreed that there is a high priority to establish a mechanism in
order to ensure that the need for immediate action is pursued as soon as possible.
The concluding statement provides the clear sentiment of a consensus of the value of these
nationally and internationally important water bodies. That sentiment and desire to
implement measures to protect the lakes and their heritage requires two essential
components. The first is that under the new European Water Framework Directive
(2000/60/EC) an effective and immediate programme of measures will be introduced. The
second, and of perhaps much greater importance, is an acceptance at local, regional and
national level that these lakes provide a unique heritage for Ireland. With that acceptance
will come local and national political will and the courage to tackle effectively the threats
to the lakes and their ecosystems.
Without that will, the Conference would have provided a pleasant weekend of science and
culture, but little more.
Chris Huxley
Ken Irvine
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1.

The Great Western Lakes:
Ecology, Heritage and Management

David Cabot

INTRODUCTION
First of all I would like to say a few words about the ecological diversity and the
ecological importance of the Western Great Lakes (GWLs) and associated ecosystems
but I will not go into great detail; this will come from the various experts over the next
few days. We also need to address how we can best manage this complex melange of
biodiversity so I will make a few points concerning this issue. Finally, I would like to
raise a few issues as to how we might best move forward and implement a scheme to
protect and enhance the great biodiversity of this region.
I would like to thank Denis Strong, Regional Manager, National Parks and Wildlife
Service for assistance with the information contained in the various tables that follow.

1. ECOLOGICAL DIVERSITY AND ECOLOGICAL IMPORTANCE OF THE GWLS AND
ASSOCIATED ECOSYSTEMS.
The family of the GWLs – Conn, Cullin, Carra, Mask and Corrib – are of immense
ecological importance. Their value extends much further than their fame as harbouring
some of the best natural wild fish populations in Ireland, possibly in north-western
Europe. Their limestone geological legacy, shallow waters and a historic tradition of
pastoral agriculture in their hinterlands have allowed the development of a remarkable
and diverse system of habitats ranging from hard water lakes, shallow water beds of
stoneworts, large reed swamps, active raised bog, limestone pavement, bog woodland,
orchid rich calcareous grassland, broad-leaved deciduous woodlands, to alkaline fens,
etc., many of which are classified as priority habitats under the EU Habitats Directive.
There are legal obligations under the Directive for the State to protect these habitats as
candidate sites of Special Areas of Conservation (cSACs), proposed to the European
Commission. Under the EU Wild Birds Directive areas of special significance for
migratory or nesting birds - Special Protection Areas (SPAs) - are also required to be
legally designated and notified to the Commission.
The family of the GWLs and their associated ecosystems carry one of the high densities
of these environmental designations, including a Ramsar wetland site, in Ireland. The
designations reflect the great ecological importance of these water bodies and associated
ecosystems (Table 1).
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Table 1
Area

Aprox
Size (ha)

Lough Conn
5,000
Lough Cullin
1,100
Lough Carra
1,500
Lough Mask
8,000
Lough Corrib 17,000

Designations of Lakes: Birds (SPA)1
& Habitats (SAC & Ramsar)2

SPA & cSAC
SPA & cSAC
SPA & cSAC
SPA & cSAC
SPA, cSAC & Ramsar site

1. Sites designated under the European Communities Directive on the Conservation of
Wild Birds (79/409/EEC). 2. Special Area of Conservation: protected under the European
Communities (Natural Habitats) Regulations 1997 [23891/02]. Also Ramsar Convention
on Wetlands 1971.
Ecologically, the sum of the individual components of the GWLs and their hinterlands far
exceeds any of the individual parts. For example, Lough Corrib is renowned as one the
best wild brown trout fisheries in western Europe as well as being listed by the eminent
fishery experts Maitland and Campbell in their book Fresh water Fishes of the British
Isles as one of the only 12 undisturbed freshwater aquatic systems in these islands with
almost full representation of the original stenohaline fish populations. However, since
then the Artic char has become extinct in the Lough, one of thirteen known population
extinctions throughout Ireland according to the Irish Char Conservation Group.
The fish populations of Lough Corrib are only one, but vital, ecological component of the
lake and associated ecosystems. Most of the Corrib ecosystems are biologically interlinked and in some cases inter-dependent. As a consequence any one ecosystem cannot
be considered in isolation to the others.
To emphasise the range of ecological interests of the GWLs I have tabulated (Table 2)
information on Lough Corrib and Loughs Carra/Mask produced by the National Parks
and Wildlife Service and available on their web site. The information concerning the
flora and fauna, especially the bird data, should be treated as provisional as the
information is not complete. More investigations will inevitably throw up more species,
especially invertebrates, that are of national importance.

Table 2: LOUGH CORRIB: Classification of the 12 recorded habitats according to
Annex 1: EU Directive on Habitats
Priority Habitats Annex 1

Annex I Habitats

Petrifying springs
Cladium fen
Active raised bog
Limestone pavement
Bog woodland
Orchid rich calcareous grassland

Hard water lake
Lowland oligotrophic lake
Floating river vegetation
Alkaline fen
Molinia meadows
Old oak woodlands
7

LOUGH CORRIB: Rare flora and fauna. Internationally and nationally significant
waterfowl numbers.
Irish Flora Protection
Order 1999
Najas flexilis
(Slender naiad)
Eriophorum gracile
(Slender cottongrass)
Vicia orobus
(Wood bitter-vetch)
Spiranthes romanzoffiana
(Irish Lady’s tresses)

Irish Red Data Book

Frangula alnus
(Alder buckthorn)
Potentilla fruiticosa
(Shrubby cinquefoil)
Vicia orobus
(Wood bitter-vetch)
Lepus hibernicus
(Irish hare)
Lutra lutra
(Otter)

Annex II species: EU
Habitats Directive
Najas flexilis
(Slender naiad)
Petromyzon marinus
(Sea lamprey)
Salmo salar
(Salmon)
Margaritifera margaritifera
(Freshwater pearl mussel)
Austropotobius
pallipes
(White-clawed crayfish)
Rhinolophus
hipposideros
(Lesser horseshoe bat)

Waterfowl: Int (I)
and Nat (N)
Pochard I
(11,637)

Coot N (6,756)
Tufted duck N
(5,453)
Mute swan N
(186)
Cormorant N
(111)

LOUGHS CARRA/MASK habitats. Classification of the six recorded habitats
according to Annex 1: EU Directive on Habitats
Annex I Priority Habitats
Cladium fen
Limestone pavement

Other Annex I habitats
Lowland oligotrophic lake
Marl lake
Dry heath
Alkaline fen

LOUGHS CARRA/MASK. Rare flora and fauna. Nationally important
waterfowl.
Irish Flora Protection
Order 1999

Irish Red Data Books

Annex II species: EU
Habitats Directive

Spiranthes romanzoffiana
(Irish Lady’s tresses)
Hypericum canadense
(St. Johns-wort)
Allium schoenoprasum
(Chives)
Pilularia globulifera
(Pillwort)
Logfia minima
(Small cudweed)

Frangula alnus
(Alder buckthorn)
Neottia nidus-avis
(Bird’s nest-orchid)
Chara curta
(a stonewort)
Chara rudis
(a stonewort)
Lepus hibernicus
(Irish hare)
Lutra lutra
(Otter)

Austropotobius
pallipes
(White-clawed
crayfish)
Rhinolophus
hipposideros
(Lesser horseshoe bat)
Martes martes
(Pine marten)
Lutra lutra
(Otter)
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Nationally
important
waterfowl (mean
max 1996-2000)
Tufted duck (375)
Gadwall (39)

2. THE CHALLENGE OF BIODIVERSITY MANAGEMENT
Sustainable development and the protection of biodiversity are at the core of the
European Union’s Sixth Environmental Action Programme 2002-2012. The programme’s
ambitious objective is to “protect and where necessary restore the structure and
functioning of natural systems and halt the loss of biodiversity both in the European
Union and on a global scale by 2010.” I would argue that 2010 would be too late for the
GWLs - there are already various harmful and increasing impacts affecting the lakes and
associated ecosystems. Chris Huxley and John Thornton will later describe land uses
changes that have taken place in the Lough Carra catchment over the past 30 years and
highlight some of the adverse impacts such as nutrient loading of the Lough and the
gradual erosion of the Lough’s ecological integrity. Already two populations of Arctic
char in Loughs Conn and Corrib have become extinct, almost certainly as a result of
increasing eutrophication. Arctic char perform a similar function as the canary did for
miners in the old days when miners took them down mine shafts to detect poisonous
carbon monoxide - they were more sensitive than humans – thus providing an early
warning system to the miners. The Arctic char is particularly sensitive to increasing
pollution loading and their demise is symptomatic of the malfunctioning of the aquatic
ecosystem to the detriment not only of its flora and fauna but also to the local and
national economy. There are many other examples of loss and destruction in the GWLs
that I am sure will be raised later in the conference. But it is clear to me that without
continued vigilance, coordinated management and integrated planning the GWLs will
continue to suffer biodiversity loss.
The diversity of the ecological interest underscores the challenges facing any one
organisation attempting to halt further biodiversity loss of the GWLs and associated
ecosystems. No single organisation has the capacity to manage the lakes and associated
ecosystems. But there are outstanding exemplars of organisations managing parts or
elements of the lakes and associated ecosystems. The Western Regional Fisheries Board
is, I believe, amongst the most vigilant and effective fishery managers in Western
Europe. The National Parks and Wildlife Service has excellent wildlife officers
monitoring developments that may affect the designated cSACs and SPAs. The Planning
Departments of the respective County Councils regulate land use through land use
designations and development control procedures. The Department of Agriculture and
Food administers the REPS scheme while implementing the changing EU CAP
payments. The Department also plays a vital role in implementing the EU Nitrates
Directive. The Forest Service encourages sustainable forestry while striving to avoid
environmental conflict and ecosystem damage. The EPA provides a first class monitoring
service of the lakes and their tributaries. University based projects regularly investigate
specific aspects of the GWLs and associated ecosystems.
Thus, there are many local and national bodies engaged in activities affecting the area’s
biodiversity while others carry out important monitoring functions and studies. All the
bodies are committed, in one way or another, to maintaining the ecological diversity of
the lakes and associated ecosystems.
The other key groups of stakeholders in the GWLs management process are the
consumers or users of the biodiversity - the angling federations and associations;
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individual fishermen, farmers, foresters, both State and private developers; State and
private water abstractors; State and private water dischargers; tourism and recreation
interests; ecologists and archaeologists.
The successful management of such complex biodiversity is a multidisciplinary task.
Therefore, the management must be a collaborative action among stakeholders.

3. HOW CAN WE MOVE FORWARD?
During the conference the ecological importance of the area will be established in great
detail; the problems and issues affecting the ecosystems will be discussed. But what
should our aims, goals and objectives be for the protection and maintenance of the area’s
biodiversity? Who will set the standards, who will be responsible for the necessary
selection and monitoring of biodiversity indicators, the promotion of awareness and
involvement of the public and, most important of all, the enforcement of environmental
legislation?
The complexities of these issues argue a case for the establishment of a multidisciplinary
Great Western Lakes Management Commission (GWLMC) with representatives from all
the major stakeholders. Ideally the leadership/secretariat could be provided by a national
or local State organisation or indeed a local University.
Amongst the issues that might be considered by a GWLs Commission might be:
•
•
•
•
•
•
•
•
•

Establishment of biodiversity objectives for the GWLs and associated
ecosystems;
Establishment of a core set of biodiversity indicators for species and habitats;
Setting of biodiversity targets, dates and indicators of achievements;
Coordination of the various biodiversity monitoring programmes;
Stimulating any other necessary monitoring programmes;
Promotion of public awareness and public involvement in biodiversity issues;
Preparation, public consultation and publication of biodiversity management
plans for the various habitats and critical species;
Publication of annual reports on the status on biological diversity, results from the
biodiversity surveys and the actions undertaken or stimulated by the Commission
to maintain and enhance the area’s biodiversity; and
Stimulating the appropriate authorities, especially the newly established Office of
Environmental Enforcement, for assistance with the implementation of the
biodiversity management plans.
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2.

Irish Rural Regions in Transition:
A Review of Current Trends and Future Prospects
for Co Mayo and Co Galway

David Meredith1 and Caroline Crowley2
1 Rural Economy Research Centre, Teagasc, Kinsealy, Malahide Road, Dublin 17.
Tel: +353-1-8459554. Email: dmeredith@hq.teagasc.ie
2 Geography Department, NUI Maynooth, Maynooth, Co Kildare

INTRODUCTION
This paper examines current trends affecting Counties Mayo and Galway before presenting
potential future prospects for rural regions. Commencing with a brief discussion concerning
rural, environmental and heritage concerns within the context of Ireland’s dominant economic
paradigm, the discussion then focuses on population trends and the emergence of opposing
trends, with respect to economic development between and within counties Mayo and Galway.
After tracing and commenting on some of these issues, agriculture and land use are discussed.

Rural, environmental and heritage concerns within the context of Ireland’s
dominant economic paradigm
Though tangential to the broader discussion it is worth considering the dominant philosophical
context that shapes the governance perspective of rural development and heritage /
environmental protection in Ireland. Our contemporary economic development paradigm
shifted from a protectionist model to one in which neoclassical economics is dominant. Simply
put, the prevailing model views the market as the principle means of allocating resources. This
philosophical viewpoint has profound implications for rural development and environmental
protection. Unless there is a demonstrable economic return (benefit) from investing in rural
areas and or environmental protection it is unlikely that sufficient resources will be made
available through either the State or private sector finance. It is therefore a fundamental
necessity for those working in these areas to quantify the economic benefits of investment or,
alternatively, establish the economic costs of inaction. This issue is particularly true of rural
development. Environmental and heritage issues, because of the EU’s concern, will receive
some guidance from this level and thereby necessitate State action. When assessing the cost /
benefit of action or inaction, social and community issues also need to be considered as
frequently it is at this level that environmental and rural economic degradation have most
impact.

Population Change
From 1841 – 1971 the populations of counties Mayo and Galway declined by 66% and 72%,
respectively. However 1936 marked a divergent point when the rate of decrease slowed in
Galway from an average decline of 2,800 (1841 – 1936) to 540 (1936 – 1971) persons per year,
reflecting the stabilising influence of Galway City. The corresponding figures for Mayo were
11

average declines of 2,400 persons per year between 1841 – 1936 and 1,500 persons per year
from 1936 – 1971.
Figure 1 Population of Co. Mayo and Co. Galway 1841 - 2002
Population of M ayo & Galway 1841 - 2002
500,000
450,000
400,000
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41

100,000

Mayo

Mayo continued to struggle to maintain population throughout the 1980s and 1990s, recording
an overall increase of only 2.3% between 1981 – 2002, whereas the figure for Galway shows an
18% increase in population. The corresponding figure for the State is a 14% increase in
population between 1981 and 2002. Spatial analysis of population change over this period
highlights the significance of cities and towns as growth centres whilst rural areas, particularly
those distant from urban centres, in general, lost population. This is particularly true of Co.
Mayo where the population classified as living in rural areas fell by 7% between 1981 and
2002. The trend in Co. Galway is less apparent owing to the distorting influence of Galway
City and the outward growth of its hinterland. However, it is true to say that rural areas outside
the hinterlands of urban centres in Co. Galway also experienced a loss of population.

Economic Restructuring
Underpinning the change in population distribution is the restructuring of the regional
economy. Traditional rural industries, agriculture, fishing and related activities, have
experienced a prolonged decline with a consequent loss of employment. In recent years there
was a rapid increase in construction and manufacturing activities offsetting to a large extent the
fall in rural employment (Figure 2). However, the locations of new employment opportunities
are largely urban based. This in part explains the growth in populations residing in, or close to,
such centres.

12

Figure 2 Percentage Change in Sectoral Employment 1996 - 2002

There has been divergence between employment trends in Galway and Mayo with respect to
agriculture and manufacturing. The decline in agriculture employment that took place in Mayo
was twice that of Galway, reflecting better land resources and farm structures. These factors
mitigated global trends enabling farmers in Galway, particularly those in the eastern part of the
county, to withstand the decline of agriculture better than their counterparts in Co. Mayo. The
changes in manufacturing employment over this period are equally stark. Whilst Galway
recorded growth of 20%, Co. Mayo’s increases were marginal reflecting the preference of the
manufacturing industry to locate in larger towns and cities; in this instance Galway.
With specific reference to agriculture, it is unsurprising to find that, for the period 1991 – 2000,
the number of farms in each county fell by approximately 2,400. Farm sizes increased by 35%
in Mayo and 25% in Galway. The economic size unit, a reflection of farming system and scale,
increased 137% in Mayo and 75% in Galway. The dramatic change in Mayo reflects a low base
rate that grew rapidly corresponding with the increase in farm size and greater intensity of
activity. It is clear that considerable rationalisation is occurring in the beef, mixed grazing,
sheep and dairying sectors. With reference to REPS, a large number of farmers, particularly
those along the west coast, have joined the scheme as a means of increasing farm income.
Overall, the trend is a dramatic reduction in the numbers actively farming, with an increase in
part-time farming; reflecting both reduced earnings from agriculture and increased availability
of off-farm employment opportunities.
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Future Prospects
The policy context in which rural and environment issues are framed is rapidly changing as a
result of the EU enlargement process and agreements with the World Trade Organisation
relating to agricultural products. Enlargement has resulted in moves by the main contributors to
the EU’s annual budget to curtail spending. This has given rise to the recently agreed reform of
the CAP which will see the introduction of direct payments decoupled from production. It is
thought that this will result in large-scale restructuring of the entire agri-food sector with two
distinct types of farming emerging:
1.
Genetically modified / biotech systems. It is not thought that this type of farming will
form a significant element of Irish farming.
2.
Organic-ecological agriculture. This will be the main type of agricultural activity in
Ireland representing, to a significant extent, continuation of current practises.
Presently the EU is negotiating the future structure of the rural development or Pillar II of the
CAP. Under current proposals 15% of the Pillar I budget (Agrifood Production) would be
transferred to Pillar II to support broad based rural development schemes rather than just agrirelated measures. The objective of this proposal is to stimulate rural economic activity. The
15% transfer is part of a re-conceptualisation of the rural economy wherein a living countryside
supports the agri-food sector.
[Data Source: All data taken from the Census of Population 1996 and 2002 available from the
Central Statistics Office.]
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3.

The Biological Diversity of the Great Western
Lakes Region

Julie A. Fossitt
Divisional Ecologist, NPWS Western Division
NPWS, DoEHLG, Third Floor, The Plaza Offices, Headford Road, Galway

INTRODUCTION
Biological diversity – or biodiversity for short – is the extraordinary variety and complexity of
life on earth. It is defined in the 1992 Convention on Biological Diversity as “the variability
among living organisms from all sources including, inter alia, terrestrial, marine and other
aquatic ecosystems and the ecological complexes of which they are part; this includes diversity
within species, between species and of ecosystems”. Biodiversity is considered here in terms of
the ecology or natural heritage of the Great Western Lakes region, i.e. sites, habitats and
species. This is a narrow view of a much broader concept. Taken from a human perspective, our
lives depend on biodiversity, and economic, social and environmental benefits derive from it,
and from healthy, balanced ecosystems. Biodiversity provides a range of fundamental services
that support our needs and activities, including provision of food, oxygen and raw materials (for
industry and research), water purification, flood control, water regulation, soil fertility,
greenhouse gas reduction, pest control and crop pollination. The social values – aesthetic,
recreational, cultural and spiritual – enrich our lives and bring health benefits.
The five main lakes of the Great Western Lakes region have a combined area of about 36,300ha
and fall into two main catchments covering large parts of counties Galway and Mayo, and small
parts of counties Roscommon and Sligo. The Corrib, Mask and Carra catchment (Hydrometric
Area 30) has an area of about 310,000ha. It drains towards the River Corrib in the south and
discharges to the sea in Galway Bay. The Conn and Cullin catchment, together with the River
Moy system (about 85% of Hydrometric Area 34), has an estimated area of about 207,000ha. It
discharges to the sea in Killala Bay in the north.

DESIGNATED SITES
Areas with nature conservation designations such as Special Area of Conservation (SAC),
Special Protection Area (SPA) and Natural Heritage Area (NHA) are generally the most
important sites for biodiversity in Ireland. These designations overlap at many sites. SACs are
sites that contain good examples of habitats of conservation concern in the EU (those listed on
Annex I of the Habitats Directive), and/or significant populations of species, other than birds, of
conservation importance in the EU (those listed on Annex II of the Habitats Directive). SPAs
are sites that support significant populations of birds of conservation importance in the EU
(those listed on Annex I of the Birds Directive). SACs and SPAs are sites of international
importance for biodiversity. In addition to annexed habitats and species, NHAs support habitats
and/or species that are considered important for biodiversity in a national context.
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An estimated 62,769ha, or 20%, of the Corrib, Mask and Carra catchment is covered by nature
conservation designations, if coastal, estuarine and marine areas are excluded. This breaks
down into 21 SACs, three SPAs (Lough Corrib, Lough Mask and Lough Carra), and 33 NHAs
that are not also covered by SAC or SPA designation. An estimated 36,631ha, or 18%, of the
Conn, Cullin and Moy catchment is covered by conservation designations, including 7 SACs,
two SPAs (Lough Conn and Lough Cullin (Mayo)), and 13 NHAs that are not also covered by
SAC or SPA designation. The proportion of both catchments that is designated is considerably
above the national average of about 10% of the land area, including large lakes.

HABITATS
In addition to the five main lakes, the Great Western Lakes region supports a variety of natural
and semi-natural habitats, including many that are of conservation concern at national and
international levels. Annex I (of the Habitats Directive) provides a list of habitats that are
considered to be under threat in the EU, while those that are considered to be in danger of
disappearance are known as Annex I priority habitats. Ireland has examples of 59 Annex I
habitats, and 16 of these are priority types. The Great Western Lakes region supports good
examples of at least 28 of the 36 non-coastal and non-marine Annex I habitats that occur in
Ireland; it is particularly important for the priority Annex I habitats, active raised bog, blanket
bog, turlough and limestone pavement. The region is also important for broadleaved
woodlands. Three Annex I woodland types occur around the lakes. These are old oak
woodland, alluvial woodland and bog woodland: the latter two are priority habitats.

Bogs
Raised bog is one of the most threatened habitats in Ireland, as elsewhere within its range in
north-west Europe. Through centuries of exploitation and drainage, raised bog has undergone
dramatic declines of almost 100% in the Netherlands, 99% in Germany, 95% in Britain and
94% in Ireland (O’Connell, 1998). Ireland now has about 50% of the remaining European
resource and, of this, only about 20% is actively peat forming. Raised bogs have developed
over millennia as raised mounds of peat in former lake basins and, in Ireland, are typically
associated with the midlands, and with commercial harvesting of peat by Bord na Móna. In the
Great Western Lakes region, raised bogs are at their westerly limit in Ireland, and have
characteristics that are intermediate between raised and blanket bogs, largely as a result of the
higher rainfall and the higher number of raindays (i.e. days with rain) in the west.
Blanket bogs, so-called because they blanket the landscape, can be found on gentle slopes and
plateaus of most mountains and uplands around Ireland. In areas of high rainfall in the west,
most notably in counties Galway and Mayo, blanket bogs have also developed in the lowlands
(below 150m). Lowland blanket bogs, when intact, can be extremely wet with small lakes, pool
systems and flushes, and can be important for birds (e.g. Greenland White-fronted Geese and
Golden Plover) and rare plants (e.g. Yellow Marsh Saxifrage (Saxifraga hirculus)). In the Great
Western
Lakes region, lowland blanket bogs are at their easterly limit in Ireland. Accordingly, the region
occupies an important location with regard to bog type and distribution in Ireland, with raised
bogs at their westerly limit, and lowland blanket bogs at their easterly limit.
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Turloughs
Turloughs are ephemeral lakes of karst limestone areas that flood and empty at least once a
year. Their main distribution is in the limestone areas of counties Mayo, Galway, Roscommon
and Clare, and 24 sites in the centre and east of the Great Western Lakes region have been
designated for turloughs. These dynamic wetlands with contrasting wet and dry phases are
important for invertebrate diversity (particularly beetles), and for birds, newts, frogs and some
rare plants. As turloughs flood and empty, there are major shifts in the distributions of mobile
species. The wet phase, for example, suits aquatic invertebrates, while terrestrial invertebrates
must escape to drier land on the margins. Conversely, the dry phase allows terrestrial
invertebrates to expand into the basin as aquatic invertebrates become confined to any
remaining wet areas. Zonation is evident in the vegetation of the turlough basin; the different
vegetation types, usually occurring as concentric bands around the turlough basin, reflect
differences in the extent and duration of flooding.

Limestone pavement
While the best-known and most extensive areas of limestone pavement in Ireland are in the
Burren, the Great Western Lakes region also supports important areas of this habitat. Limestone
pavement is noted for the high diversity of flowering plants and ferns, and for unusual mixes of
Arctic-Alpine and Mediterranean plant species that coexist together. Calcicoles, or lime-loving
plants, also occur in close proximity to calcifuge species where there has been leaching and
peat formation; this increases diversity. Limestone pavement can be important for rare species.
One example, Limestone Fern (Gymnocarpium robertianum), is known from only one location
in Ireland, an area of shattered limestone pavement on the eastern side of Lough Corrib.

SPECIES
The Great Western Lakes region, with its variety of natural and semi-natural habitats, is
important for many common and rare species. No figures are readily available for the numbers
of species in the main groups to quantify the biodiversity, or to compare the biodiversity of the
region with that of other parts of the country. There is much yet to be learned about some
species groups, particularly the more numerous, less conspicuous and less studied lower plants
and animals. For example, recent and ongoing work by researchers from NUIG and elsewhere
is leading to important discoveries of new species of invertebrates. In surveys of rare Irish
mosses and liverworts (being carried out on behalf of the NPWS since 1999), a tiny moss, 2mm
tall and new to science (genus Ephemerum), was discovered on the flood zone of Lough Mask
in 2003. The only other known sites for this moss are in Leitrim and Cavan.
Some of the issues and challenges for biodiversity are illustrated by reference to some key
species below.

Otter
While the Otter, an Annex II species under the Habitats Directive, is under threat throughout
much of its range in Europe, Ireland remains a stronghold for the species (Hayden and
Harrington, 2000). Otters occur widely throughout the rivers and lakes of the Great Western
Lakes region, including in rivers and streams that pass through urban areas. They are dependent
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on good water quality, good food supplies (mainly fish, eels and frogs), and on being able to
move freely throughout their long linear ranges or territories. In addition to protecting water
quality and food supplies, it is also important to prevent barriers to their movement. New
infrastructure projects such as roads (from national roads to town bypasses) pose a threat to
otters and it is important that, in new watercourse crossings, provision is made for their safe
passage. The minor additional costs of installing dry mammal ledges, for example, can bring
long term benefits for biodiversity.

Bats
Bats are the most numerous mammal group in Ireland, and eight of the nine Irish bat species
have been recorded from the Great Western Lakes region: Brown Long-eared, Soprano
Pipistrelle, Common Pipistrelle, Leisler’s, Daubenton’s, Natterer’s, Whiskered and the Lesser
Horseshoe (Hayden and Harrington, 2000). In Ireland, Lesser Horseshoes, the only Annex II
bat species, are found mainly in the west where they are at the north-western limit of their
distribution in Europe. The Great Western Lakes region is important for Lesser Horseshoes and
contains six roost sites (all SACs) with internationally important numbers of bats. Bats are
under decline throughout Europe and this is thought to result from the loss of roost sites. Roosts
with stable temperatures are required for hibernating in winter, and these often differ from the
spring/summer maternity roosts. Suitable roost sites include buildings, old stone bridges, trees,
caves and souterrains or other underground passages. Bats also require a ‘joined-up’ landscape,
with areas of suitable foraging habitat in close proximity to roost sites, or interconnected by
commuting routes such as hedgerows, treelines or woodland edges. Lesser Horseshoes, for
example, are reluctant to fly over open spaces, including roads. In addition to loss of roost sites,
habitat loss and fragmentation, including the removal or severance of field boundaries, are
threats to bats.

Freshwater Pearl Mussel
The Freshwater Pearl Mussel is a large and long-lived mollusc that is endangered throughout
the world. While Ireland is a stronghold for the species in the EU, most populations in Irish
rivers are functionally extinct, as adult numbers are too low to allow ongoing reproduction and
replacement. The only known site for Freshwater Pearl Mussel in the Great Western Lakes
region is the Owenriff River, near Oughterard. The species is seriously threatened in every part
of its range. The Owenriff and 2-3 other Irish rivers have actively breeding mussel populations.
In addition to requiring the highest water quality, higher than for salmonid fish, the Freshwater
Pearl Mussel also has a complex life cycle with an intermediate larval stage that is dependent
on host fish populations (salmonids). One of the main threats is deteriorating water quality.
Siltation causes the mussels to stay shut and the mussels die of starvation if the problem
persists. Juvenile mussels remain buried in sediments for about five years and can be smothered
by growth of filamentous algae. Mussels are also threatened by illegal collection.

BIODIVERSITY IN THE ‘WIDER COUNTRYSIDE’
Biodiversity is not only about protected sites, and listed habitats and species. If 19% of the
Great Western Lakes region is covered by nature conservation designations, what of the
biodiversity of the ‘wider countryside’, i.e. the other 81%? The term ‘wider countryside’ is used
loosely here as biodiversity is also found in abundance in urban areas. Outside the protected
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area network, there are many areas of importance for common and less common elements of
the region’s biodiversity, and as components of ecological networks and wildlife corridors,
including:
•
•
•
•
•
•

Interconnecting hedgerows, treelines, stone walls, watercourses;
Woodland and patches of scrub – for bats, invertebrates, birds;
All wetlands – for frogs, newts, invertebrates;
Bog remnants and cutover bog – with potential for regeneration and recovery as peatlands
and wetlands over time;
Farmland birds – indicators of biodiversity; and
Parks, water bodies and buildings in urban areas.

SOME OF THE ISSUES AND CHALLENGES FOR BIODIVERSITY
In addition to all the factors that influence water quality in the lakes, the following are some of
the issues and challenges for maintaining biodiversity:
•
•
•
•
•
•
•

Habitat loss, fragmentation and degradation;
Insufficient baseline information on habitats and species;
Invasive species, animals and plants;
Climate change/extreme weather events;
Reluctance to look beyond conservation designations to the 81% that is the ‘wider
countryside’;
Short term planning (3-6 years) rather than sustainable development, i.e. for future
generations; and
Insufficient weighting to ecological/biodiversity issues in decision-making processes.
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4.

The Archaeological Heritage (Abstract)

Michael Gibbons
The western lakes of Ireland are a great storehouse of human history stretching back almost
10,000 years to the very beginnings of human settlement in Ireland. For the next 4,000 years
almost all of Connaught except for the very steep peaks and the lake margins would have been
blanketed in a mixed deciduous woodland. The lakes would have had a great ritual and
symbolic value in addition to having been the key communication vehicles and settlement foci.
During the drainage works of the 1950s a vast array of Archaeological Material was uncovered
on Lough Gara and on the Lung river including a great deal of lake edge settlements and
artefacts. Among the numerous finds was evidence of the first hunter-gatherer settlers in
Connaught. Further discoveries including hundreds of arrow heads and stone axes, have been
made in recent years in the Corrib catchment and a number of individual finds of Bann Flakes
from the Castlebar Lakes and close to Urlar Lough in east Mayo. On Lough Cara one of the
most extraordinary Bronze Age sites in Europe has been identified consisting of a series of
massive oak causeways dating back to the late Bronze Age, between 1,000 and 1,500 B.C.
These structures are among the largest found on European lakes and may represent either a
series of ancient bridges across the lake narrows or ritual causeways for the deposition of
prestige metal work artefacts, which is a feature of the late Bronze Age throughout Europe.
Many of the lakes were strategically important in early Iron Age and early Medieval times and
this is reflected in both the quality and scale of the sites represented. The Lakes have thrown up
a whole new site type – the lake promontory fort –good examples on Loughs Feeagh and Lough
Cara, together with dozens of more conventional lake dwellings both in timber and stone.
Among the largest of these are sites on Lough Cullen and Hags Castle on Lough Mask. The
incoming Anglo-Norman Barons were quick to exploit the strategic significant of a number of
these lakes with impressive castles being built on Mannin Lough, Conn and most dramatically
of all Caislean na Circe on Lough Corrib, close to Maam Bridge. A study of these lakes was
pioneered by the great Sligo antiquarian Wood-Martin in the 19th Century and we are currently
in the midst of a renewed surge of interest in lakes and their ongoing contribution to the study
of Irish settlement history.
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5.

Holey Rocks and Holey Ghosts:
The threatened karst of the Great Western Lakes

Michael J. Simms1 and Matthew A Parkes2
1 Department of Geology, Ulster Museum, Botanic Gardens, Belfast BT9 5AB
2 Geological Survey of Ireland, Haddington Road, Beggars Bush, Dublin 4
Limestone is a notoriously leaky rock. In many areas underlain by limestone surface rivers are
few and disjointed, disappearing into sinks to reappear, sometimes many kilometres away, at
springs. It is not an environment in which lakes are typically found. Some 40% of Ireland is
underlain by limestone yet the Irish lowlands are scattered with countless lakes, large and
small. In many the limestone beneath is effectively sealed by a cover of glacial till; others have
formed where hollows descend below a shallow water table. Around the shores of many,
exposed limestone bedrock and boulders supports a range of peculiar etched features that are
virtually confined to this lakeshore environment.
Fig 1: Simplified map showing the geology and approximate catchments surrounding loughs
Carra, Mask and Corrib. Bk = Ballykine.
Grandest of all of the Irish limestoneshored lakes are Loughs Mask and
Corrib (Fig 1), which together are
among the most remarkable lakes in the
world. Corrib and Mask, and their
smaller sister Lough Carra, lie on the
western edge of a vast limestone plain
with uplands of quartzite, sandstone
and schist rising abruptly to the west of
the lakes. Mask and Corrib are
separated by an altitude difference of
~15 metres across a limestone isthmus
several km wide. Water drains
underground from vast sinkholes on the
southeast side of Lough Mask to
enormous springs in the village of
Cong, at the north end of Lough Corrib.
These springs, once among the biggest
in the world with winter flood outflows
of >50 m3/s, were robbed of their peak
flows by excavation of the ill-fated
Cong Canal from Mask to Corrib in the
1840s which captured much of the
flood flows. The canal reduced the
severity of seasonal floods around
Lough Mask, from >6 metres to little
more than half that. Today the Cong
Canal still helps to relieve the severity of winter flooding but in dry summers it it sometimes
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possible to walk the full length of the canal bed, when the abundance of open fissures in the
walls and bed are all too evident (Fig 2).
Fig 2: The Cong Canal above Carrownagower Bridge, Summer 2004.

The lake-shore karst features (formed through dissolution by water), particularly around Lough
Mask, are spectacular in their abundance and scale and are of international importance. Two
main types are seen here, termed ‘eggbox pitting’ (Fig 3) and ‘tube karren’ (Fig 4). Eggbox
pitting comprises small circular depressions no more than a few cm wide and deep. These pits,
which are often abundant on horizontal or gently sloping limestone surfaces within the zone of
seasonal flooding, are thought to be formed by slightly acidic lake water. They are common
around many limestone lakes in Ireland and beyond, but are more abundant around Lough
Mask than anywhere else.
Fig 3: Eggbox pitting and boulders-in-sockets on the south-east shore of Lough Mask at
Ballykine.
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Tube karren are very different and among the most bizarre of all karst features. Although they
have been commented on in various publications for more than a century, such as in Praeger’s
The Way That I Went (Praeger 1939), it was not until 2003 that a scientific explanation for them
was published (Simms 2003). Tube karren, or to give them their full scientific name,
röhrenkarren, extend upwards from the underside of boulders or overhanging limestone beds as
almost perfect cylinders tapering gently to a rounded apex (Fig 5). Where they are abundant
they may coalesce or be separated only by thin downward-projecting pinnacles of limestone.
Measurements of the length and diameter of tube karren show that they have a remarkably
consistent shape at each lake, with those around Lough Mask reaching larger diameters than
those around Loughs Corrib and Carra (Fig 6). Like the eggbox pitting they are found only
within the zone of seasonal flooding. It is believed that they form by condensation corrosion,
whereby the limestone towards the apex is dissolved by water vapour condensing from air
pockets trapped by rising lake level (Simms 2003). The different sizes around the various lakes
reflect slight differences in water chemistry due to differences in the geology of the catchments.
For Loughs Carra and Corrib the catchment is largely on limestone to the east, and so the lake
water is almost always saturated with dissolved limestone and cannot further enlarge the tubes
formed by condensation corrosion. For Lough Mask a significant proportion of the drainage is
from the peat-blanketed sandstone and quartzite hills to the west. Hence lake waters here may
become undersaturated following big floods and can then enlarge the lower parts of the tubes.
Tube karren are better developed and more conspicuous around Lough Mask than at any other
site, and were first described and interpreted here, but they have been recorded around perhaps
a dozen lakes in Ireland and are known from sites in Britain and Canada.
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Fig 4: ‘Tube karren’ on the underside of a limestone block ripped from the shore of Lough
Mask and incorporated into the Ballintubber ‘theme park’.

Fig 5: Diagram showing how 'tube karren' form.
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Fig 6: Graph showing the distinct sizes of ‘tube karren’ at each of the three lakes. The very
large examples from Ballykine formed before the Cong Canal was excavated, when flood levels
for Lough Mask reached significantly higher than today.

A third type of karst feature, ‘boulders in sockets’, is found around Lough Mask but has been
reported from nowhere else in the world. Boulders of sandstone and limestone, left behind by
retreating ice sheets some 14,000 years ago, litter many of the broad limestone ledges around
Lough Mask. On limestone pavements in the Burren and elsewhere such ‘erratic’ boulders
typically form stone ‘umbrellas’. Over thousands of years these boulders come to be perched on
remnant pedestals left as the exposed limestone around them is gradually lowered by countless
days of rain. But within the flood zone of Lough Mask, no such pedestals are seen. Instead the
boulders sit snugly in bespoke sockets which may be as much as 14 cm deep. It seems that here
the boulders act as stone ‘sunshades’. Puddles, left behind as lake level drops after a flood,
evaporate more slowly where they are shaded by boulders and hence have longer to dissolve the
limestone, slowly forming a depression beneath the boulder.

Lake-shore karst: A threatened landscape
Much is written about the threats, from removal or inappropriate development, to typical
limestone pavements in the Burren and elsewhere. But the unique lake-shore karst of Lough
Mask and its sister lakes Corrib and Carra are hardly, if ever, mentioned. Being confined to a
narrow zone inundated by seasonal floods, the area covered by these lake-shore karst features is
tiny compared with that of ‘typical’ limestone pavement, yet the threats are still just as real.
There is a long tradition of using blocks of holey limestone as ornaments in gardens and walls
throughout the surrounding area and far beyond; hundreds of such blocks are built into walls in
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the gardens surrounding the shrine at Knock. Closer to the lakes many small blocks are built
into a holy, or should it be holey, shrine outside the church at Neale. These were clearly
collected as loose boulders from the shores of Lough Mask and there are a number of places
around Lough Mask where scores of ‘sockets’, now sadly bereft of their boulders, cover the
ledges. The boulders may be gone but their ghosts - ‘holey ghosts’ - remain. At the Ballintubber
Abbey ‘theme park’, north of Lough Carra, similarly holey blocks have been incorporated into
a somewhat surrealistic Stations of the Cross. However, these blocks are several tons in weight
and clearly were wrenched from limestone crags on the shores of Lough Mask.
The removal of these holey lake-shore rocks is much to be lamented but perhaps arises more
from ignorance of their unique nature. Grounds for protecting normal limestone pavements are
based, in large part, on the flora they support. The flood zones of these lakes does not support
such rare plants and there are few people to campaign for recognition of the world-class
importance of the lake shore karst here. But it is a finite and non-renewable resource that has
taken more than 10,000 years to reach its present state. As such it deserves to be preserved in as
intact a state as possible. But preservation and protection should not be made just on scientific
grounds, rather on aesthetics too. I have taken many people to see the weird karst of Lough
Mask and all have been amazed by it. It does not require a scientific background to appreciate
that what has formed around the shores of Lough Mask, and to a lesser extent Loughs Corrib
and Carra, is truly bizarre. Carefully managed it represents a potentially significant tourist
resource. At present much of the tourism in the area is based upon fiction, upon a film made
more than 50 years ago, but is nonetheless a laudable attempt to regenerate the region. But the
natural landscape of the region is still more worthy of marketing as a tourist resource. Included
within this might be the giant sinks of Lough Mask, the vast springs at Cong, and the
underground river seen at Pigeon Hole. What would once have been condemned as an
environmental, and economic, disaster - the Cong Canal - today is worthy of far more attention
from the heritage sector than it receives at present. And of course the unique lake-shore karst
represents a truly bizarre landscape found nowhere else in Ireland or, perhaps, in the world. The
current slow attrition may, ultimately, destroy much of this landscape but at present it is still
largely intact and offers considerable potential for an entirely novel tourist attraction to the
region.

The role of the Irish Geological Heritage Programme
The Irish Geological Heritage Programme (IGH), established in 1998, is a partnership between
the Geological Survey of Ireland and the National Parks and Wildlife Service (in the
Department of Environment, Heritage and Local Government) by which geologically or
geomorphologically significant sites are designated and managed as Natural Heritage Areas
(Parkes and Morris 2001). The aim is to afford protection for these sites, through the Wildlife
(Amendment) Act 2000, against potentially damaging activities. The IGH site selection process
is based on 16 geological themes, and for each theme draws on a panel of experts for advice on
sites to be selected. The Karst theme was the first of these to be completed. The Cong isthmus
and southeast shores of Lough Mask were recognised from the outset as being of international
importance, with unanimous agreement among the experts for incorporation within the Karst
theme. Practicalities of land ownership issues prevent designation of the entire Cong isthmus,
but representative localities within it are now recommended for designation and protection, so
that these remarkable lakeshores are preserved for the future for all to see and appreciate.
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6.

An Overview of Water Quality (Abstract)

Trevor Champ
The visual symptoms of eutrophication were first reported in Lough Sheelin in 1971. This
phenomenon became more apparent in Lough Ennell in 1972 and by 1974, following seasonal
deoxygenation of the deep water and total destruction of the submerged weed beds, the trout
stocks were substantially reduced. The sudden and dramatic change in Lough Ennell prompted
the commencement of a monitoring programme in the large Western trout lake fisheries in
1975. This programme focused on monthly monitoring of the principle indicators of trophic
status (total phosphorus, water transparency and planktonic algae (the quantities of microscopic
plant material suspended in the water column)). Over the years, information on fish stocks in
the lakes was compiled in the process of ongoing fisheries management operations.
Intermittent studies were also conducted such as mapping the aquatic plant communities and in
some cases specific studies were conducted on trout stocks.
This presentation considers the results of the 19-year water quality monitoring programme, and
trends in the trophic status of the study lakes. The influence of the water quality on the broad
ecology of these lakes and the contribution of the research towards the shaping of national
legislation is also discussed.

28

7.

Water Quality in the Great Western Lakes
Catchments (Abstract)

Martin McGarrigle, EPA, Castlebar
The EPA and its predecessor organisations have monitored water quality in the western region
since the early 1970s. This paper gives an overview of trends in water quality and outlines the
current water status of the inflowing rivers in the great western lakes catchments. A breakdown
of results for the current ecological and chemical monitoring programmes will be presented for
250 ecological monitoring sites and 145 physico-chemical monitoring sites monitored by the
EPA for the local authorities. Additional research programme datasets are also drawn upon.
Polluted rivers are identified and the causes of this pollution is indicated where it is known.
Finally measures to address the key water quality problems are proposed. These measures are
placed in the context of the work of the local authorities forming the Western River Basin
District for the purpose of implementing the Water Framework Directive. This EU Directive
has an overall aim of achieving good ecological status in all rivers, lakes and estuarine and
costal waters – by the year 2015.
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8.

History, nutrients and water quality:
a study of the lakes and catchments of Loughs
Carra and Mask

Kenneth Irvine, Ian Donohue, Valerie McCarthy, Manel Leira and William Hobbs.
Centre for the Environment, School of Natural Sciences, Trinity College, Dublin 2, Ireland.

INTRODUCTION
It is a statement of the obvious that intensification of human activities puts pressures on the
environment, and can lead to habitat degradation and loss of species. A major impact on
freshwaters arises from increased nutrient loads; typically from point-source industrial outflows
and domestic sewage, or diffuse movement from intensified agriculture. These pressures have
led to a steady decline in the quality of freshwater habitats throughout Europe. In Ireland, point
sources provide a relatively low proportion of nutrient loads compared with agriculture (Allott
et al., 1998). Diffuse sources of nutrients are, however, often difficult to quantify. While this
has led to considerable debate surrounding the actual contribution from agriculture, there is a
large and convincing literature attributing degradation of water quality as a consequence of
diffuse movement of nutrients from agricultural land to water (e.g. McGarrigle et al. 1993;
Sharpley et al., 1994, 2000; Foy et al, 1995; Gibson et al., 1995; Heckrath et al., 1995; Moss et
al., 1996; Pote et al., 1996; Haygarth and Jarvis, 1997; Tunney et al., 1998, 2000; Lucey et al.,
1999; Hooda et al., 2000). This is also reflected in the ongoing vibrant discussions relating to
nitrate action plans, agricultural opposition to the Nitrates Directive (91/676) and the E.U.
pending action against Ireland, E.U. judgement finding against Ireland for failure to establish
controls on phosphorus emissions under the Dangerous Substances Directive (76/464) and
widespread mobilisation of action under the Water Framework Directive (2000/60).
The Great Western Lakes of Counties Mayo and Galway are renowned for their high quality
environment and wild salmonid fisheries, but given the general trend in Ireland of
intensification of land use since the 1950s (Tunney et al., 1997), it is not surprising that these
have also received steady increases in nutrient loads. This was shown very clearly for Lough
Conn in the 1980s (McGarrigle et al., 1993) and suggested for Lough Corrib in the 1990s. The
loss of Arctic Char from Corrib (McCarthy et al., 2001) also hints at nutrient enrichment.
Throughout the 1990s there was anecdotal evidence of increased algal biomass in Loughs Carra
and Mask. However, anecdotal evidence is seldom sufficient to elicit a response from the
responsible agencies. Monitoring of nutrients and algal biomass (measured as the concentration
of the pigment chlorophyll a) in the open water of the western lakes has occurred for two
decades, but, as in Lough Conn (McGarrigle et al., 1993), may not be sensitive to early changes
in lake ecology; or reflect only a low level of change. The Great Western Lakes are, however,
of sufficiently high international status to merit particular attention to their protection. Lough
Carra is one of the few remaining examples of a high quality shallow calcareous lake in Europe.
It is, however, easy to ignore the value of one’s own heritage.
We describe here recent work that has estimated phosphorus loadings to Lough Carra, and the
results obtained from examination of a core of sediment extracted from each of the lake’s
basins.
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METHODS

Study Site
Lough Carra (grid reference: 53º 42’ N, 9º 13’ W, Fig. 1) has an area of just over 16 km2, a
mean depth of about 1.75 m and a maximum depth of 20 m. It is the largest marl lake in
Ireland, a Special Area of Conservation under the EU Habitats Directive (92/43/EEC), and is
one of the few remaining wild brown trout calcareous lakes in Europe. It has a catchment area
of 114 km2, which drains into Lough Mask, and comprises predominantly calcareous bedrock
overlain with mostly grey-brown podzolics and brown earths. Land-use is mainly grassland
used for sheep grazing, with some areas farmed more intensively for cattle, pigs and silage.
Nutrients have been monitored since the 1970s and a recent summary is given in King and
Champ (2000). There are no major point sources of nutrients in the lake catchment. At the
southwestern end of the lake the Keel River is the sole outflow.

Fig.. 1. Lough Carra and surrounding catchment, showing the three sampling sites; Castleburke
= North (1), Castlecarra = Mid (2), Twin Islands basin = South (3)
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Sampling water and sediment cores
Monitoring of the three principal influent rivers to Lough Carra, which comprise approximately
95% of the total surface water inflow to the lake (Donohue, unpublished data), and the open
waters of Lough Carra was done biweekly from July 2001 to July 2002, and monthly thereafter
until July 2003. Vertically integrated water samples were taken using a 5 cm diameter plastic
tube, 6 m in length. Conductivity, pH and temperature were measured on site using WTW
meters. Water was analysed in triplicate for soluble reactive phosphorus (SRP), total dissolved
phosphorus (TDP), total phosphorus (TP), nitrate, total nitrogen (TN), chlorophyll a, total
suspended solids (SS), dissolved organic carbon (DOC), turbidity, colour and alkalinity,
following standard methods (Eisenreich et al. 1975; Grasshoff et al. 1983; Standing committee
of analysts 1980; Mackereth et al. 1978).
Sediment cores were collected in July 2002. One core per basin was taken from an area of
known maximum depth, using a 5 cm diameter modified Livingston core sampler. Each core
was taken ashore following its extraction and segmented into 1 cm intervals. Samples were
stored in individual zip lock polyethylene bags and refrigerated at 4 oC. Dry weight of
sediments was calculated after drying at 105ºC for 24 hours. Quantification of total phosphorus
was done following Murphy and Riley (1962) after nitric acid digestion in a CEM® MDS-2000
microwave. Percent organic matter (OM) was determined by loss-on-ignition following Allen
(1989). Triplicate samples and quality control standards were used in all analyses, and were
within acceptable ranges (± 3%) in each case.
Diatom slides were prepared following Battarbee (1986), with 300-400 valves counted per
slide. Between 8 and 11 subsamples were analysed per core. Results of the diatom analyses
were used to infer historic epilimnetic TP concentrations in Lough Carra using European
Diatom Database software for palaeoenvironmental reconstructions (Juggins, 2001). Match
analogue technique (Birks et al., 1990; Jones & Juggins, 1995) was used to identify the datasets
with the closest matches for the fossil sample. Diatom valves from the Mid Basin core
exhibited a high degree of dissolution and breakage, which affected mainly the small and
weakly silicified diatom frustules (e.g. Cyclotella comensis). This lack of preservation could
have lead to a significant bias in the final counting and a subsequent unreliable estimation of
the diatom inferred TP. Lake water TP concentrations for the period spanned by the core were
reconstructed using locally-weighted weighted averaging (LWWA,) following Birks et al.
(1990) and Juggins (2001).
Historical estimates of livestock and humans within each sub-catchment were obtained from
data provided by the Central Statistics Office of Ireland for the period 1841–2002, with a mean
of eight years between each census (range = 3-15 years), and weighted accordingly to account
for differences in boundaries of District Electoral Division (DED) and Rural District (RD),
following Donohue et al. (submitted). Estimation of historic TP loads were made by the
application of the export coefficient model of Johnes et al. (1996). Previous work (Irvine et al.,
2003) found that the application of export coefficient models to the Lough Carra catchment
overestimated the actual loading to the lake by approximately three times. Further work has,
however, shown that the application of these models to the catchment works extremely well if
only the subcatchments of the three main inflows to the lake, which together contribute about
95% of the total surface hydraulic load to the lake (Irvine et al., 2003), are considered. For
these reasons, the model of Johnes et al. (1996) was applied only to these areas. Dating of
cores was done for the North Basin core using radioactive isotopes 137Cs, 241Am and 210Pb
(Appleby & Oldfield, 1983; Appleby et al., 1986).
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Results
Mean in-lake TP concentration (± 95% C.I., Fig. 2) of Lough Carra measured in the sampling
period was 11.9 ± 1.3 µg l-1; n = 123. The application of the model of Foy (1992) to calculate
average in-lake TP concentrations from weighed mean measurements from inflowing streams
to Lough Carra predicted a mean concentration of 15.8 µg l-1. Mean in-lake Nitrate_N for the
same period was 0.18 ± 0.04 mg l-1, n = 120, but with a strong seasonal pattern, falling to very
low or undetectable concentrations in mid summer and with winter maxima (Fig 3).
Concentration of chlorophyll a (Fig. 4), a measure of open-water phytoplankton biomass, had
maxima in mid summer and winter in all basins, but was always less than 9 µg l-1 and
sometimes (late spring) less than 1 µg l-1. Mean concentrations across all basins was 2.7 ± 0.3
µg l-1, n = 123.
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Fig. 2 Total phosphorus concentration for Lough Carra, July ’01 – June ’03.
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Fig. 3. Nitrate concentration for Lough Carra, July ’01 – June ’03.
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Fig. 4. Chlorophyll a concentration for Lough Carra, July 2001 – June 2003.
Profiles of TP and organic matter in the sediment cores (Fig. 5) showed highest concentrations
towards the top of the profile, with a secondary peak around the mid-nineteenth century.
Highly significant correlations were found between TP and organic matter in each of the three
cores (North Basin: r = 0.95, p <0.001; Mid Basin: r = 0.96, p <0.001; South Basin: r = 0.92, p
<0.001). In addition, significant correlations between diatom-inferred epilimnetic TP (Fig. 5)
and both TP and organic matter were found in the North and South Basin cores (r = 0.88 and
0.82; p <0.001 and <0.01, respectively, in each basin). Data from the Mid Basin was less
reliable, with a lack of significant association between diatom-inferred epilimnetic TP and
either TP or OM.

34

Highly significant Pearson Product-Moment correlations (n = 12 for the North and Mid Basins,
n = 10 for the South Basin) were found between modelled historic TP loads and concentrations
of each of TP (r = 0.81, p <0.01), organic matter (r = 0.784, p <0.01) and diatom-inferred
epilimnetic TP (r = 0.93, p <0.001) in the North Basin are largely explained (56-77%) by
historical changes in the numbers of humans and cattle in the catchment. In 1851, humans
accounted for 52% and cattle 14% of TP loads, while in 2000, it was, respectively, 15% and
54%. During this time, the number of individual farms in the catchment decreased by 62%.
This was accompanied by an increase in individual farm size; in 1851, only 8% of farms were
>20 ha in area. In 2000, 43% of farms exceeded 20 ha. With the exception of the period
preceding and during WW II, the proportion of ploughed land in the catchment has declined
steadily since 1851.
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Fig. 5. Core profiles of TP (a), organic matter (b), and epilimnetic diatom-inferred TP concentrations (c) for the North (thick line),
Mid (thin line) and South (dashed line) basins of Lough Carra (estimated dates refer to the North Basin only). Also shown are
historical changes in populations of humans (thick line) and cattle (dashed line) (d) and modelled loads of TP (after Johnes et al.,
1996) to the lake (thick line), showing the loading attributable to humans (thin line), cattle (thick dashed line) and ploughed land (thin
dashed line) (g).
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Discussion
Monitoring of Lough Carra by the Fisheries Boards and the Environmental Protection
Agency since 1975 suggests a gradual decline in water quality (McGarrigle et al.,
presented at this conference ). Our results support this, showing high inputs of
phosphorus over the winter period, and nitrogen limitation in mid summer. The high
winter phosphorus loads are of particular concern as they can promote high spring
populations of phytoplankton, and nutrients entering the lake can be recycled if not
flushed out over the winter. Additional nitrogen entering during the summer will
stimulate further algal growth. Concentrations of open-water phytoplankton are, however,
still fairly modest and it is likely that binding of P to the surficial sediment provides a
buffer to eutrophication. However, Hobbs et al. (2005) has shown that the buffering
capacity in Carra may be limited because of increasing build up of P in the sediment. The
elimination of such buffering capacity in a shallow lake such as Carra can lead to
dramatic shifts in ecosystem state (Scheffer et al., 1993) resulting in high densities of
phytoplankton, a loss of submerged plants and, very likely, shifts in fish composition and
structure.
The data from the sediment cores provide very convincing evidence of accumulating
phosphorus in the sediment and, through modelling using diatom remains, associated
increases in the water column since the 1950s. This coincides with the agricultural
intensification in Ireland that has occurred over the last half century (Tunney et al., 1997;
Allott et al., 1998). It is not, however, the first time that land use has led to increased
nutrient loading to the lake. The historical record from the sediment, supported with
independent estimates of phosphorus loading from catchment nutrient export models
(Johnes et al., 1996), indicates increased nutrient inputs to the lake in the period prior to
the Irish famine. That period was characterised by high numbers of people in a, mainly,
ploughed landscape. Since the depopulation that accompanied the famine, the extent of
ploughed land has decreased, while cattle numbers and average size of farm has
increased. This shift from a people dominated to a livestock dominated catchment,
coupled with the knowledge of increased fertiliser application since the 1950s, provides
compelling evidence that current nutrient loads to Lough Carra are from diffuse sources
from, what is now, a predominantly grassland catchment.
Measures to restrict nutrient loads to the lake should be a high priority under the new
Water Framework Directive’s Programme of Measures. Failure to implement
appropriate measures will likely result in further action by the E.U. against Ireland’s poor
record of environmental protection. Diffuse run-off of nutrients are, however, not the
only concern. While there are no major sewerage outfalls to the lake, increasing housing
development in the catchment provides an additional potential for nutrient enrichment
and altered hydrology. Lough Carra is an asset of immense ecological and cultural
importance and merits the instigation of measures to keep it from further degradation.
The legal instruments and technical knowledge are there to safeguard the lake.
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9.

Lough Conn – The Fisheries Perspective

Vincent Roche, Chief Executive Officer
The North Western Regional Fisheries Board

INTRODUCTION
This presentation outlines the changes that occurred in the Lough Conn fish population
over the past thirty years. It also outlines a stream enhancement project and reports on the
current trout angling situation. The author wishes to thank Dr. Martin O’Grady, Central
Fisheries Board, for his assistance. The presentation deals with the following issues:
•

A reduction in trout numbers in Lough Conn

•

A reduction in trout catches

•

A significant increase in average trout size

•

The disappearance of Arctic char

•

An explosion in rudd and roach populations

•

Pike and perch stocks

•

Stream enhancement works and results

•

Present Position

BACKGROUND
The Inland Fisheries Trust commenced development of Lough Conn as a trout fishery in
1959. Trout fishing on the lake reached a peak in the 1970s. Approximately 8,500 trout
were recorded in both 1973 and 1974. Traditionally, Lough Conn trout were regarded as
free rising and the average catch per rod day in 1974 was seven trout.
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Annual M ean CP UE Values for Trout Caught P er Rod Day
on Lough Conn 1957 - 1983
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Figure 1 – CPUE values for rod caught trout 1957-1983

Reduction in Trout Catches
Major changes have occurred in the Lough Conn trout fishery. Figure 1 shows the annual
mean Catch Per Unit Effort (CPUE) for trout angling on Lough Conn during the years
1957-1983. A downward trend in catches, from the early 70s, is evident.
Catch Data for the Lough Conn June Weekend Competitions (1987 - 2004)
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Figure 2 – CPUE values for rod caught trout in June weekend competition 1987-2004
Figure 2 illustrates the CPUE of an annual trout angling competition fished on Lough
Conn over the June bank holiday weekend for the years 1987-2004. The downward trend
in catches, from 1989, is very clear.

42

Increase in Trout Size
While numbers of trout caught on Lough Conn were in decline, there was a very
noticeable increase average weight as illustrated in Figure 3.
Average Weight (lbs) of Lough Conn Trout 1982 - 2003
2. 5

2

1. 5

1

0. 5

0
1982

1983

1984

1985

1986

1987 1988

1989

1990

1991

1992

1993

1994

1995

1996

1997 1998

1999

2000

2001

2002

2003

Y ear

Figure 3 – Average weight of trout caught on Lough Conn 1982-2003

1990 – A Turning Point
While the reduction in catches and the increase in trout size did not, of course, occur
suddenly, analysis of the available information illustrates the scale of the change that
occurred around 1990, the year Lough Conn suffered a very severe algal bloom. During
the years 1970-89, the average recorded trout catch on Lough Conn was 4,968 whereas,
during the years 1990-2003, the average catch fell to 2,660, a decrease of 46%. In the
period 1970-89, the average weight of trout caught on the lake was 0·92 lbs (0·42 kgs)
whereas the average weight during the period 1990-2003 had increased to 1.42 lbs (0·64
kgs), an increase of 0·5 lbs (0·23kgs) or 54%. The major changes in numbers and
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average weight of trout are illustrated in Figure 4.
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Figure 4 – Comparison of average, total number of trout and average weight of trout
caught on Lough Conn in periods 1970-1989 and 1990-2003.

Fish Stock Surveys
The reduced trout numbers in the lake were reflected in fish stock surveys which were
carried out regularly from 1978 to 2001. The findings of these surveys are illustrated in
Figure 5. The surveys also confirmed the major changes that were occurring in the
structure of the trout population. These are shown at figure 6 - length frequency
distribution of trout samples taken in surveys during the years 1978-01.
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CPUE Values for Trout in L. Conn Surveys (1978 - 2001)
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Figure 5 – CPUE values for trout in surveys of Lough Conn 1978-2001
Length Frequency Distribution of Trout Samples from L. Conn Surveys 1978 - 2001
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Figure 6 – Length frequency distribution of trout taken in Lough Conn stock surveys

Disappearance of Arctic Char
Lough Conn had contained Arctic char since the Ice Age. Up to 1990, fisheries staff
encountered char on a regular basis. However, following the algal bloom, in 1990, the
char stock collapsed and none have been found in Lough Conn since 1992. The 1990,
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1994 and 2001 surveys failed to find any char even though good numbers had been found
in the earlier surveys, in 1978 and 1984.

Rudd & Roach
No rudd or roach were encountered in Lough Conn up to the late 1990s. The adjoining
Lough Cullin was known to hold some rudd. However, roach were introduced, illegally,
into Derryhick Lough, which flows into Lough Cullin, in the 1990s. In 2001, nets that
were set to survey the fish population of Lough Conn caught 1,121 rudd/roach and just 75
trout, an extraordinary finding as Lough Conn had never been found to hold either rudd
or roach in previous stock surveys.

Pike Stocks
Since development of Lough Conn, as a trout fishery, commenced in 1959, pike stocks
have been controlled by fisheries personnel as pike are known to prey heavily on trout.
The average weight of pike removed from Loughs Conn and Cullin, during the period
1985 to 2003, indicates that there has been little or no change in the structure of the pike
population. This is supported by the findings of the fish stock surveys.

Perch Stocks
Substantial numbers of perch were found in every fish stock survey of Lough Conn from
1978 to 2001. There were considerable fluctuations in stocks of perch found but these are
quite typical of Irish lakes.

Stream Enhancement
Under the Moy Development Plan, published by The North Western Regional Fisheries
Board, in 1992, extensive stream enhancement works were carried out in the Lough Conn
catchment in the mid-90s. A major survey of the catchment, in 1993, found a paucity of
quality nursery water and works were aimed mainly at redressing this. Approximately
€650,000 was invested and all works were carried out under the direction of an
experienced fisheries biologist. Works included restoration and protection of eroding
banks, narrowing of stream channels where these had become excessively braided, the
construction of various types of weirs (Figure 7), the introduction of boulders and the
provision of cover logs to provide protection for young fish.
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Fig. 7 – A selection of techniques used to improve fish habitat

Results of Enhancement Works
The results of the stream enhancement programme were monitored over a 5-year period.
Stocks of juvenile trout and salmon were compared with the same stream sections predevelopment and with control sections. Very significant (up to 7-fold) increases in
numbers of juvenile trout and salmon were found in developed streams. Despite the
success of the improvement works, stocks of trout on the lake continued to decrease.

Current Situation
There was an improvement in trout fishing on Lough Conn in 2003 with a reported catch
of 2,417 trout. While this was a significant increase on 2003, the average, annual catch
in the period up to 1990 was 4,968 trout. It was encouraging to note that the average
weight of trout caught in 2003 was 1.68 lbs compared with 2.02 lbs in 2002. At present
(June, 2004), the situation regarding the current season is still unclear. While some good
fishing has been reported, the general view is that fishing on Lough Conn this season, so
far, has been quite inconsistent. However, it is understood that anglers have been
47

encountering good numbers of small trout and it is hoped that this, together with the
improvement which occurred in 2003, indicates that the trout fishing situation on Lough
Conn is improving. The Board plans to have a further stock survey carried out in 2005.
The results will be awaited with interest.
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10.

The Robe River - A Lowland River Case Study
(Abstract)

Kevin Rogers1, Ruaidhri de Bearra2 and B. Murphy
1 Senior Environmental Officer The Western Regional Fisheries Board
2 Asst Inspector The Western Regional Fisheries Board

The presentation describes the work of the Regional Fisheries Board in relation to the
Robe sub-catchment and in particular outlines the reasons for the establishment of a
catchment management group. The presentation describes the general approach to
consensus building and the projects undertaken in this regard.
The Robe sub-catchment at 315.7 km2 comprises approximately 10% of the area of the
Corrib catchment (3111 km2) and 38.5% of the area of the Lough Mask sub catchment.
The annual mean flow of the river Robe as determined at Ballinrobe is estimated at
3.45m3 /s with a maximum flow of approx 25.5m3 /s. It was once an important salmonid
river which contributed very significantly to the brown trout population of Lough Mask
and was also important as an angling amenity
The Robe catchment management group was launched by the Minister for the Marine and
Natural Resources Mr. Frank Fahey T.D in the year 2000. The reasons it was established
were (a) Increased concerns about the growth of filamentous algae in the spawning and
nursery zones; (b) the fact that 68% of the main channel was classified as moderately or
slightly polluted; (c) the fact that potential recruitment of fish to L. Mask was not being
achieved; (d) visiting anglers were not being placed on the River by the Board’s Angling
Officer; and (e) there was a failure of instream habitat rehabilitation measures to offset
problems.
The main projects undertaken were:
•

Mapping of the angling zones and categorisation by reference to angling rights;

•

Establishment of auto-sampler at 5 Arches Bridge;

•

Geodirectory study of the built environment;

•

Farm surveys in 1997, 1998, and 1999;

•

Follow up farm surveys in 2003 and 2004;

•

Investigation of environmental incidents; and

•

Fencing of stream riparian zones and instream enhancement.
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New developments coming on stream at the time included the new sewage works at
Ballinrobe and Claremorris. The Claremorris Works led to a dramatic improvement in
Mayfield and Clare Lakes with chlorophyll levels now circa 30 mg/m3. Further
investment is needed in sewage treatment for Hollymount and Ballindine and follows
growth in urban areas and one-off housing. There has been increased REPS uptake
scheme on the low intensity farms, but agriculture remains the major source of nutrients
and all farms will be regulated under the Nitrate Regulations. Large scale riparian zone
tree planting and fencing projects are examples of further needs.
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11.

Changing Agricultural Practices - County
Mayo

Peter Leonard, Teagasc, Castlebar
The Mayo countryside is a landscape that for centuries has been shaped mainly by
agriculture. The first evidence of farming in the county can be seen at Céide Fields in the
North of the county where farming was carried on over 5000 years ago. Céide Fields is
an extensive area of stonewalls covered by blanket bog in an area west of Ballycastle.
Farming in this area began around 3600 BC but the famous field system was not laid
down until a thousand years later at the end of the Neolithic. The farming system was
predominantly pastoral with cereals playing a minor role. The field system implies a
structured society, as it was laid out according to an overall plan. Rectangular fields were
typically 100-200m wide and up to 700 m long with the long axis sweeping down
towards the sea. The size of the fields suggests they were paddocks for cattle. The very
definite layout of the field system of Céide Fields is very striking as it is not typical of
Neolithic farming in general.

THE CLACHANS AND RUNDALE
From the 17th century onwards Clachans were a common form of settlement throughout
the county. Clachans developed where a lease on land was taken out by a number of
farmers who agreed to farm the land in common. The system of communal farming
practised by clachan communities was known as rundale and by the early 19th century it
was the dominant form of rural settlement in many parts of Mayo. The houses in which
the people of the community lived were located in the centre of the settlement.
Surrounding the settlement was unenclosed cultivated infield in which each family had a
number of strips of land. This infield was permanently cultivated with oats and potatoes.
Permanent cultivation was made possible by the availability of lime and nutrients from
seaweed. On the edge of the permanent cultivated infield was an area of outfield, parts of
which might on occasions be taken into cultivation. Beyond this again was the common
grazing land. Grazing land was allocated on the basis of collops, the standard measure
for the maintenance of sustainable grazing. The viability of the system was underpinned
by the development of other sources of income; weaving, knitting, turf sales, seasonal
work in Scotland, England etc.

THE CONGESTED DISTRICT BOARD
In 1891 the Congested District Board (CDB) was established. Initially, its remit covered
only a portion of the county. This changed in 1909 with the entire county coming under
the auspices of the board. The CDB promoted the modernisation of agriculture and
widespread infrastructural development. It built new roads, railways, and piers and
initiated a plethora of schemes for the improvement of agriculture. Although a number of
Land Acts had been passed between 1860 and 1885, these had not resulted in the
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widespread ownership of land by tenants. With the enactment of the Land Act of 1891
and the granting of powers to the CDB to compulsory purchase and redistribute land, the
acquisition of estates and the division of land among tenants to create viable holdings
began. The CDB re-arranged the chaotic pattern of land holdings into viable farms,
where each farmer had his entire holding in one plot. Typically each farmer ended up
with 15-20 acres of lowland, with the right to graze a share of commonage also granted in
many cases. Three to four acres of the lowland might be tilled, a quarter under oats, half
under potatoes with the remainder under grass. Regular fields were created, farmhouses
erected on holdings, and the basis of the current land structure of the county created.

EU MEMBERSHIP
Membership of the EU and the Common Agricultural Policy brought market stability and
a major expansion in agricultural output, especially livestock production. Significant
increases in the numbers of suckler cows and sheep were recorded in the years following
membership. Milk production also expanded with dairying replacing dry stock
production on many farms. This was an era in which returns could be increased from
increased output. With the introduction of reforms of the Common Agricultural Policy in
the early nineties, a ceiling was placed on the production of price supported products.
Unlimited output of these products was no longer possible. Quotas were introduced in
order to restrict production and reduce the Food Mountains that had arisen. These
developments had a major impact on the County's agriculture, as the enterprises on which
quotas were placed were among the most important in the County. Parallel with these
restrictions a series of measures were introduced, the most significant of which was the
Rural Environment Protection Scheme (REPS). By participating in this scheme farmers
are compensated for taking care of the landscape and for farming in an environmentally
friendly manner. Since the introduction of the scheme 4,767 farms in the county have
participated in the scheme (Table 1). A land area of 154,748 ha is governed by the
scheme with total payments to-date of €148m.

Table 1: REPS in County Mayo
1994- 2004
Number of
Participants

AAU Area (ha)
In REPS

Total Payments

4767

154,748

€ 148m

Source: Department of Agriculture & Food
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Farming in Mayo – An Overview
The 2001 Census of agriculture states that in that year there were 12,537 farms (Table 2)
in the county with an average size of 21.9 ha Agricultural Area Used (AAU). This
represents about 9% of all farms in the country. Nationally farms are on average 31.4 ha
AAU.

Table 2: Farm Size (AAU)– County Mayo
Farm Size (ha)
<20

No
7681

%
64

20<30
30<50

2,283
1,756

19
15

50< 200+
Total

214
11,934

2
100

Source: CSO Agricultural Statistics 2001

Cattle: Drystock is the main farming enterprise in Mayo. Over 60% of farms are 'cattle
only', excluding dairying, and close to a further 20% are mixed cattle and sheep farms
resulting in drystock being the main enterprise on up to 80% of farms in the County
(Table 3).
Suckling is the main cattle enterprise. On cattle farms, cattle rearing systems
predominate, suckler calves being sold as weanlings or stores. Summer grazing is the
most important cattle system. This is carried out on farms where labour is scarce e.g. by
farmers with off farm employment or by older farmers. There is only a small amount of
winter finishing. Previously, calves were imported into the County from the south of
Ireland but with the increase in suckler cow numbers in recent years, this trade has
practically ceased.
Large numbers of suckler weanlings are offered for sale throughout the County each
autumn, but it appears that most of these animals are bought by drystock farmers within
the County.

Table 3: Number of Cattle in County Mayo
Cattle
Year
1954
1955
1960
1975
1980

Cows and
Heifers
63,932
63,354
67,417
112,625
97,640

Cattle under
1 year
56,093
57,182
60,629
96,962
90,137

1-2
years
59,574
60,226
63,140
101,451
95,725
53

Over
2 years
58,396
59,165
55,465
65,418
74,676

1991
1995
2000

105,399
123,100
104,800

87,546
83,600
90,100

82,132
71,200
70,300

45,040
44,000
44,400

Source: CSO Agricultural Statistics

Dairying: After cattle production, in value terms dairying is the next most important farm
enterprise (Table 4). According to the 2001 Census of agriculture there were 1,031
specialist dairy farmers in the county in 2000. This represents 8% of the farms in the
County. Since 1982 the numbers engaged in dairying has declined substantially. In that
year 19% of farms in the County were producing milk for sale. Compared with the
national position, the percentage of farms with dairying is low. Nationally over one third
of Irish farms have dairying either as the major enterprise or as a substantial contributor
to farm income

Table 4: Trends in Milk Production – County Mayo
Year

No. Suppliers

1982
1991
1998
2000

3,310
1,770
1,360
1,031

Dairying as a percentage
of total farms (%)
19
12
8
8

Source: CSO Agricultural Statistics

Sheep: After drystock production and dairying the next most important farming
enterprise is sheep production (Table 5). There are approximately 335,000 ewes in the
County in 4,900 flocks. The average flock size is 90 ewes. Almost 3,000 flocks get
headage and these are on the mountain, on poor wet soils. The remaining flocks are
lowland flocks. The number of farmers keeping sheep has increased by 1,800 since the
ewe premium was introduced in 1981.

Table 5: Flock numbers and ewe numbers County Mayo
Year

Flocks

Ewes

1982

3,120

189,400

1985

3,710

208,000

1990

5,057

336,000

1995

5,237

448,600

2000

4,920

335,700

Source: CSO Agricultural Statistics
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THE FUTURE
Further reforms of the Common Agricultural Policy are currently taking place under the
Fischler Review. These reforms will lead to the decoupling of direct payments from
production. The proposals involve a switch from supports on animals and crops to an
area based system. From 1st April 2005 direct payment will be paid to eligible farmers
without the need to keep livestock. Predictions are that these reforms will lead to a fall in
livestock numbers.
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12.

Land Use Changes In The Lough Carra
Catchment.

Chris Huxley and John Thornton

INTRODUCTION
Published and unpublished data from the relevant agencies (e.g. King and Champ, 2000;
Lucey et al., 1999; Fisheries Boards; EPA and Local Authorities), from independent
research projects (e.g. Irvine et al., 2003, Hobbs et al., 2005), informed anecdotal reports,
and personal observations all indicate a substantial and significant decline in the quality
of water in Lough Carra, as well as changes in the ecological structure and processes of
the lake and its lakeshore habitats. These changes appear to have been progressive over at
least the last thirty years and the evidence presented in various reports and publications
(including this volume) strongly suggests that the main cause of the decline in water
quality is nutrient enrichment deriving from agriculture in the catchment.
Whilst it is possible to relate nutrient loads to livestock numbers and, thus, gain some
insight into the scale and nature of the problem, no research has been published in
relation to changes in the land use practices in the catchment. The study reported here
attempts to explore this aspect in order to illustrate the way in which land use, primarily
for agriculture, may influence the nutrient loads entering the lake. In particular, the study
was aimed at obtaining some quantification of the changes that have occurred in the
density of livestock, the nutrient inputs and the proportion of the land area used for
intensive farming over a period of around thirty years.

METHODS
The study was undertaken during the winter of 2002/2003 and took the form of surveys
of farms, located within the Carra catchment, through interviews conducted by a local
resident known, and apparently accepted, by all the farmers interviewed. Each interview
followed a structured questionnaire designed to record information on the farmer’s
landholding, livestock numbers, fertiliser, manure and slurry use and general farming
practices, including drainage and the conversion of land from natural or semi-natural
habitats to improved grassland or tillage. Each farmer was asked to provide information
relating to the situation in 1970 and that pertaining in 2002/2003. Anonymity of the
source of information was assured in order to avoid as far as possible any bias from belief
that the information might be used in some negative or personal manner.
A total of 34 farms were covered with a current total landholding of 2,029 acres,
amounting to around 7% of the catchment of Lough Carra. Since some farms had
acquired land since 1970, the corresponding figure for 1970 was 1,723 acres.
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A subset of the sample was “ground-truthed” with respect to acreage subject to intensive
farming and this confirmed the accuracy of the data. There was no suggestion that the
information provided by the farmers was biased in any significant manner, although
clearly that relating to 1970 would be subject to the vagaries of human memory. We have
every confidence in the results and believe that they are a true reflection of the overall
trends in the catchment over the period studied with the single exception of that relating
to pig numbers (see below). In addition, some information was also collected with
respect to the period 1940 to 1970, although this was, necessarily, less accurate and less
reliable.

RESULTS
The average size of the landholdings in the study area in 1970 was 50.7 acres, but this
had increased by 2002 to 59.7 acres, reflecting a trend towards slightly larger individual
farms. We have no data available to support our assumption that the sample is typical of
the Carra catchment in general terms, but local knowledge of the area suggests that this is
the case.

1.

Livestock numbers

Cattle numbers increased from 573 (0.33/acre) in 1970 to 959 (0.47/acre) in 2002/2003.
This represents an overall increase in cattle density of 42% in the catchment. Sheep
numbers increased from 480 (0.28/acre) in 1970 to 1,340 (0.66/acre) in 2002/2003. This
represents an overall increase in sheep density of 136% in the catchment.
The total number of pigs rose from 35 (0.02/acre) to 2,000 (0.99/acre) between 1970 and
2002, an increase of 5,614%. However, this one aspect is clearly atypical of the
catchment as a whole, since the sample included a farm with the only large-scale piggery
in the area. Therefore, this result should not be taken as indicative of the situation in the
rest of the catchment. Nonetheless, the establishment of the large-scale piggery has
increased the overall density of pigs in the catchment (even assuming no pigs in the
remaining 93% of the land area not surveyed). Furthermore, an even larger piggery has
been established just outside the Carra catchment, and it is known that some slurry from
this latter operation is disposed of within the Carra catchment. Thus, it is clear that
nutrient loads derived from pigs will have increased substantially between 1970 and
2002/2003.

2.

Fertiliser application

The 34 farms used a total of approximately 75 tonnes of chemical fertiliser in 1970, an
overall application rate of around 40 kg/acre. In 1970, all of the farms surveyed applied
chemical fertiliser, whereas in 2003 five of the 34 no longer did so. Nonetheless the total
used in 2003 was approximately 200 tonnes. This increase (of around 186%) is a clear
indication of a significant increase in nutrient input in the catchment. Our data are
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insufficiently precise to show the proportions of P,K and N used, but it is unlikely that
this has changed sufficiently to alter the implications of the findings.
It is also noteworthy that the 70 tonnes in 1970 were spread over around 1,000 acres (c.
58% of the total) at a rate of c. 70 kg/acre, whereas in 2003, the 200 tonnes were spread
over around 1,500 acres (c. 74% of the total) at a rate of c. 133 kg/acre. This finding
illustrates further the progressive conversion of land for more intensive agriculture (see
below).
The results with respect to the use of farmyard manure and slurry are complicated by the
fact that measurements of the former are not at all precise and are not directly comparable
with the latter. However, the figures obtained are sufficient to allow some comparison of
the changes occurring over the study period. In 1970, around 228,000 gallons of slurry
and manure were spread, with the corresponding figure for 2003 being 1,071,600 gallons.
The accuracy of these figures is less than satisfactory, but the indicated increase of close
to fourfold is adequate to support the contention that there has been a highly significant
increase in slurry/manure application.

3.

Land conversion and drainage

The natural or semi-natural habitats of the area surveyed, and of the Carra catchment in
general, include mainly woodland, limestone scrub, limestone grassland, fen, bog, marsh
and wet grassland. The farmers interviewed were able to estimate that, during the thirty
years prior to 1970, around 370 acres of land were converted from such natural or seminatural habitats to more intensive agricultural land (some tillage, but mostly grassland).
This represented some 21% of the landholding in 1970. Between 1970 and 2003, a
further 483 acres were converted, i.e. close to 25% of the total of 2,029 acres.
Drainage also took place, although on a much lesser scale: 17 acres (1% of the 1,723
acres) being drained in the thirty years prior to 1970, and a further 44 acres (2% of the
2,029 acres) between 1970 and 2003.
Other changes to land use were recorded, including the decrease in tillage from 50 acres
in 1970 (with crops grown mostly for local consumption) to just 0.5 acres in 2002
(potatoes for personal consumption). Lands previously used for tillage were re-converted
to grassland.

4.

Human habitations

In the thirty or so years covered by the study, 30 new dwellings were added to the area
surveyed. The current human population of the area is in the region of 180 (c. 0.09/acre).
We do not have data to compare this last figure with 1970.
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DISCUSSION
There can be little doubt that the results of this study demonstrate a strong link between
the eutrophication of Lough Carra (and probably some of the other ecological changes
observed in the lake and lakeshore) and changes in agriculture in the lake’s catchment
over the last thirty years or so. Nutrient inputs to the land have risen dramatically over
this period through increased application of artificial fertilisers and slurry to increased
areas of land. Some of the slurry derives from large-scale piggeries which are totally
dependent on “imported” foodstuffs and represents, therefore, a net increase in overall
nutrient levels within the area, as is also the case with respect to the artificial fertilisers
used.
However, what the results also show is that the underlying cause is not just intensification
of existing agricultural land-use, but the conversion of natural and/or semi-natural
habitats into improved grassland. This conversion of land is ongoing and was observed
and recorded in many locations in the catchment in the course of the more general
research project of which this study was a part (see Figures 1. and 2.). A consequence of
this land conversion is the need for the farmer to add fertiliser and/or slurry in order to
maintain an adequate sward for grazing and/or silage (and, occasionally, hay). Thus, the
area of land farmed intensively has increased significantly, accounting in part for the
large rise in application of fertilisers and slurry.
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Figure 1.
Limestone scrubland in the initial stages of clearance for conversion to
improved grassland.

Figure 2.
Peatland drained and ploughed in the initial stages of conversion to
improved grassland.
The implications of this land conversion reach beyond the nutrient enrichment of Lough
Carra, as much of the land that has been and continues to be converted has very poor
agricultural potential, but very high ecological value. It includes much semi-natural
habitat on limestone, with its rich flora, as well as fens and other peatlands. Lough
Carra’s designation as a candidate Special Area of Conservation(cSAC) has done little, if
anything, to prevent, or even slow down, the destruction of these habitats. Conversion of
land outside the cSAC which results in adverse impact on the ecological integrity of the
cSAC is a breach of the existing legislation, unless approved in advance by the
responsible authority. Even more worrying is the fact that some of this conversion has
occurred recently within the cSAC itself.
While the figures for acreage of land drained in the area surveyed are small, it is probable
that over the catchment as a whole the proportion of land drained is much higher. Our
reasons for this assertion include the fact that the study area contained only small areas of
peatland, marsh and wet grassland and was, perhaps, atypical in that respect. Also, major
drainage works were carried out on Annie’s River in another part of the catchment in the
1980s which probably resulted in more widespread land drainage than has occurred in
our study area.
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The increase in domestic dwellings, together with the concomitant increase in the use of
washing powders and other domestic cleaning agents, will have added to the rise in
nutrient loading in the area. All of these dwellings, and those already existing in 1970,
rely on individual septic tanks to dispose of sewage and waste water since there is no
communal sewage treatment plant in the catchment. However, the impact of these
increases is likely to be small in comparison with the agricultural factors.
Overall, it can be concluded that nutrient loading in the Carra catchment has increased
substantially over the last thirty years or so. Our findings show that this increase is related
to a significant increase in the percentage of land used for intensive agriculture, as well as
general intensification of agricultural practices. We believe that these changes are having
a profound adverse impact on the ecological integrity of Lough Carra.
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13.

The Importance of Angling Tourism to the
Great Western Lakes

Lal Faherty, Lakeland Country House and Angling Centre,
Portacarron, Oughterard, Co. Galway and Chairman, The Western Regional Fisheries
Board.
Lough Corrib has long been regarded as one of the most important lakes in Ireland for
wild brown trout fishing. The lake came into its own at the turn of the 20th century.
Around that time, with the construction of the railway line from Galway to Clifden,
Connemara and villages such as Oughterard became much more accessible to the tourist
angler.
The backbone of the tourist angling industry on Lough Corrib was primarily wealthy
anglers from the United Kingdom. In reality, there were two distinct groups of anglers
fishing the lake, the tourist angler and the local fisherman.
Tourist anglers came for a decent length of stay, frequently for periods of between three
and four weeks. Unlike today, angling was done at a very leisurely pace. The visiting
anglers would also be very loyal to both the location of their stay and also to ‘their’
boatman.
Angling was the basis of tourism in key towns and villages around the Great Lakes
including Loughs Conn, Cullen, Carra, Mask and Corrib. In Oughterard it led to
developments such as the Railway Hotel (now Corrib House Hotel) and the Anglers
Hotel, no longer operating as an hotel. There were similar developments associated in
particular with angling in Recess and Ballynahinch.
The trout angling season started in mid February with traditional ‘brickeen’ fishermen.
These were commercial ‘rod and line’ fishermen fishing from traditional clinker built
punts which were 14 feet long and for one person only. Fishing became very important to
the local economy of Oughterard and, in particular, to the townlands such as Portacarron,
Baurisheen, Derrymoyle and Glann.
Very significant amounts of trout were exported from the area. This was transported by
railway to markets in Dublin and Billingsgate. In 1924 alone 4.5 tons of brown trout were
recorded as being exported to these markets.
In the locality the tourist anglers were referred to by the locals as ‘gents’, in turn the gents
called the boatmen ‘gillies’. The fishing was good and the fishing pressure on the lake
considerable less than nowadays.
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One old gillie told me he had a client who came to the anglers hotel from mid-May to
mid-June who sent him out on his own to test the fishing for the first week while he
relaxed in the hotel and drank whiskey! The gillie said the fishing was so good then that
he often came in with a guano bag full of fish.1
I was fortunate to have spent my life in a beautiful environment like the west shore of the
Corrib. From an early age I thought it would have been a great idea to start a tourist
angling business. Little did I realise the hard work it would require. But, nevertheless, it
was very enjoyable working on and beside such a magnificent resource. In the late 1960s
– early 1970s together with my wife Mary we developed the first angling centre with a
complete angling service for fishermen. This was one of the first Bed and Breakfasts in
the area.
We developed our own marketing programme as in those days there was no specific
funding through Bord Fáilte for lake angling. Brown trout were very much the poor
relation of the coveted angling species of salmon and sea trout. Over the years we built
up a very good business; the backbone of which was a very loyal customer base who
became regular repeat visitors to Oughterard.
In the early years very few businesses were involved in the tourist brown trout angling
industry. The season did not pick-up until around the second week of May and the mayfly
was the corner stone of the angling season. Similar to today, the mayfly festival is about
four weeks long. Once the mayfly is over the lake becomes very quiet in June and July.
The fishing improves traditionally in August and September. However, apart from
angling, general tourism in the early years was virtually non-existent and ‘fly-drive’
holidays virtually unheard of. It was the roll-on roll-off ferries from the United Kingdom
that kept the angling business alive. Unfortunately, the on-set of the troubles in Northern
Ireland had a very significant effect on the tourism angling business.
Angling in those days was extremely good by any standards. Lough Corrib was one of
only 12 top wild brown trout limestone lakes in the country and those committed to
coming to Ireland for angling had a wide choice of quality wild brown trout lough fishing
in Ireland. To attract, keep and develop the business you had to offer an excellent service
and, in particular, like all angling business, you had to keep the clients happy about not
catching fish.
Unfortunately, today Loughs Corrib and Mask are now two of the last few remaining top
quality wild brown trout limestone loughs in Ireland. We have now lost either
temporarily or, worse still, permanently such important lakes as Loughs Sheelin, Ennell,
Derravaragh and Derg amongst others. Now there is even greater pressure on the Great
Western Lakes in terms of angling and pressure on the quality of the water.

1

A guano bag – local pronunciations ‘dewanna bag’ - this was a 200 cwt jute bag that carried

fertiliser that came from Peru, these were bird droppings from the caves and rocks on the coastline.
The bird population no longer exists due to over-fishing of the anchovies off the South American
coast.
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The Corrib is nowadays recognised to have a far longer angling season for fly fishing
than previously. Fish are caught on the fly from the opening day on the 15th February
until the last day of the season on the 30th September. The opening weekend is now
becoming a fly-fishing festival in its own right, although there are many traditional
anglers still using brickeens through the first two months. The Duckfly, which is a
chironomid or non-biting midge, has become more prominent in recent years. While it
has always existed on the lake the areas where it is to be found, as well as the extent of it,
is a clear indication that these shallow bays where it is to be found are more enriched than
they were in the past. The olives traditionally hatch in early April and normally continue
right up to the start of the mayfly hatch. After the mayfly there is traditionally a lull in the
fishing. The fly-fishing picks up later with the summer plankton feeding trout that are
caught using specialist plankton flies. Finally towards the end of the autumn the ‘Harry’
and traditional wet flies close the season. However, where Lough Corrib stands out
above all other lakes is the manner in which dapping of Mayflies is both one of the most
successful and unique fishing methods associated with the lake. This in turn had led to a
long tradition of the local national school children selling live mayflies in the ‘Mayfly
market’ in the square in Oughterard.
The most recent study on the financial benefits to the local economy of Loughs Corrib,
Mask and Carra was undertaken by Tourism Development International in 1997. This
study was commissioned by The Western Regional Fisheries Board under the Tourism
Angling Measure 1994 – 1999. The study identified that the nett additional benefit of the
Fisheries Boards £2.4 million (€3.0 million) development programme to the local
economy was £13.7 million (€17.4 million) over five years. In 1996 the estimated
revenue to the region per angler per visit was £424 (€528). In hindsight this was
probably an underestimation and following the completion of the development
programme in the late 90s there were significant improvements in angling catches
between 1999 and 2003.
More recently there has been a major increase in the number of Bed and Breakfast
establishments around the lakes and these are complemented by many new specialist
angling centres and self-catering accommodation. The towns and villages which have
developed most in association with the lake are Oughterard, Clonbur, Ballinrobe,
Headford and Cong. The angling season complements the traditional tourist season by
opening three months earlier.
In addition to the traditional sources of revenue to the locality, the tourist angling
industry also brings significant funds into the economy through boat building and repair,
tackle shops, hire of boats and boatmen, B&Bs and accommodation in hotels, hostels and
self catering.
The tourist anglers’ habits have recently changed, and similar changes have occurred all
over Europe. There is now a shift towards more frequent short breaks including angling
breaks. Fisherfolk now have more disposable income. Anglers can now afford to travel to
good fishing in places as far away as Russia, Alaska and South America at reasonable
cost. Anglers are less loyal to traditional haunts and the quality of the angling product is
now of primary importance. The advent of cheap ‘short’ hop flights has also made it
possible for anglers to respond quickly to an improvement in angling conditions and
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come at short notice for a few days at relatively low cost – provided of course your rod
fits in your bag!
There is now far greater pressure on the resource. There has been a huge increase in the
numbers of anglers fishing Loughs Corrib and Mask in recent years. This has been due,
in part, to their improved success as fisheries but also due to the loss of some of the other
important fisheries in the Country. The boat count on Loughs Corrib, Mask and Carra
was at its peak in 2003, at 1,834, 433 and 158, respectively.
There is, a need for the development of these lakes to be undertaken in a sustainable
manner. This will require the development of properly managed moorings with the
commitment and involvement of the Local Authorities. There is growing pressure from
the extent of development in both urban centres and rural areas around the lakes.
There is without doubt, a lack of adequate sewage treatment facilities in many towns and
villages in the catchment and no development should be permitted that adds to the load
on the environment. It is time to reverse deterioration in these lakes. Certain towns and
villages have had totally outdated sewage works for years and I remain concerned that the
replacement of these facilities with ‘state of the art’ plants will not take place fast enough
to prevent further degradation of the resource. There is also growing evidence that
established forestry plantations on blanket peat bogs are major sources of nutrients
leaching into these lakes.
Lough Corrib has, in recent years, exhibited signs of a slow but definite trend towards
enrichment. Recent dry spells have highlighted this problem, with the occurrence of large
blankets of filamentous algae in shallow parts of the lake as well as the Owenriff river,
amongst others.
The E.U. Water Framework Directive is a welcome development in the battle to save
important water from pollution and the drive to restore polluted waters. While the
Directive was enshrined into Irish law on December 22nd 2003 there is widespread
concern in fisheries circles that the timescale is too long and waters will have deteriorated
further before they show signs of improvement. The Water Framework Directive has led
to the development of River Basin District projects throughout the entire island of
Ireland. The Western River Basin District Project (WRBDP) includes Loughs Conn,
Cullin, Carra, Mask and Corrib. The single most important responsibility of the WRBDP,
as I see it, is to ensure that these Great Lakes are protected. If this is not achieved then
Ireland’s implementation of the Directive in respect of our greatest freshwater aquatic
resources will have failed. There is also a need for a major education programme to be
undertaken to advise all the public of the importance of using phosphate-free detergents,
proper management of septic tanks and the spreading of slurry / silage effluent.
There is now a need for a tighter management system for the Great Western Lakes.
Consideration must be given to the appropriateness of using certain types of craft on the
lakes (speed boats / jet skis). I welcome the new legislation regarding the compulsory
wearing of lifejackets / personal flotation devices.
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The Fisheries Board has proposed a series of public workshops before the new season
begins to consider the pressures on the lake and appropriate management systems to
address these threats. There is a need to put in place the best possible arrangements to try
and prevent the spread of the Zebra Mussel to the Corrib catchment. There is also a need
to consider systems that enable all users of the resource to contribute to its protection and
development and for this to be harnessed and utilised in the locality.
Consideration needs to be given to the possibility of increasing legal size limits, the
possible introduction of bag limits or even the requirement to return some larger fish –
such as a potential spawner. There is without doubt a need for all competitions to be
made ‘catch and release’. It is no longer appropriate for a limited wild resource to be
killed unnecessarily in competitions when there exists methods of recording the fish and
having them released alive. After all, it is a finite resource and is not limitless.
The introduction of local byelaws is also critical – at certain times rivers and streams may
need to be closed to angling sooner than normal if, say, spawning fish run the rivers very
early. It should be possible to introduce these bye-laws locally at short notice.
Lough Corrib is of enormous importance and it must be protected but all parties have to
work together. There is a need for strong management with committed local community
support to ensure success. The protection of the water quality is of primary importance.
All new waste treatment plants must include phosphate removal. Private dwellings close
to the lakes and rivers need proprietary treatment upgrading of their septic tanks and this
should be encouraged through grant aid.
In conclusion, tourist angling is of vital importance to the region and the Great Lakes are
a magnificent aquatic resource. They are under threat and must be protected and restored.
All stakeholders and parties must play their part and avoid the ‘blame game’. It is only
through teamwork that the protection of the resource will be successful.
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14.The Present and Potential Value of the Great
Western Lakes: an Economic Perspective (Abstract)
Brendan Whelan
This paper will examine the different ways in which economists approach the notion of
valuing a resource such as the Western Lakes and the impact they have on the national
and regional economy. In Ireland, more work has been done in relation to the valuing
inland fisheries than on valuing other utilisation options for aquatic resources but the
similar general principles apply. The paper will consider some of the issues raised by the
common property nature of the resource, especially the consequent tendency for the
resource to be utilised in a sub-optimal manner. The importance of taking future as well
as current values into account will be emphasised.
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15. Western Region Zebra Mussel Control
Initiative
Michael J. Hynes
Department of Chemistry, National University of Ireland, Galway
Inland Waterways Association of Ireland (Corrib Branch)

INTRODUCTION

Over the past 200 years the zebra mussel (Dreissena polymorpha) has spread from its
native habitat in the Black Sea and the Aral-Caspian Sea basins across Europe and into
Britain, where it was first recorded in Surrey Docks in 1924 (Coughlan 1998). Zebra
mussels were first recorded in North America in 1989 and are thought to have been
introduced accidentally into Lake St. Clair via ballast water (Herbert et al. 1989). They
spread very rapidly in the US and the navigable waters of the Great Lakes and the whole
of the Mississippi basin are now heavily infected. Despite current strenuous efforts to
prevent their spread, it is suggested that they will eventually spread to all North American
waters. Zebra mussels were first noted in Ireland in Limerick Docks in 1995 and
probably came in sometime earlier (McCarthy et al. 1997). They are now to be found in
the whole of the Shannon catchment and altogether almost sixty Irish lakes are now
infected (Pollux et al. 2003; Maguire and Sykes 2004).

The Zebra Mussel (Dreissena polymorpha)
Zebra mussels are thumbnail-sized shellfish that form dense clusters that attach to hard
surfaces such as underwater rocks, boats and pipes. They live in freshwater and the upper
reaches of tidal estuaries, but they do not survive for extended in seawater. Zebra mussels
are filter feeders. Each can filter up to one litre of water a day and given that they can
attain a density of 70,000 m2. They can filter appreciable volumes of water. They remove
the phytoplankton and plankton and what they do not use they reject as pseudo-faeces,
which covers the bottom of the lake. This depletes the lower end of the food chain and,
thus, depletes the food chain for other larger organisms including possibly game fish. The
increased clarity of the water arising from depletion of these food sources results in
extensive week growth. There is a shift from pelagic to benthic ecosystems. Zebra
mussels have to ability to reject and spit out blue-green algae (Vanderploeg 2002) such
that, in the absence of other algae, this flourishes (Raikow et al. 2004).
Males and females occur in equal numbers and they spawn when the water temperature
reaches about 14oC, usually in May or early June. They are very fertile and spread rapidly
with each female releasing about 1 million eggs while each male provides up to 300
million sperm. They are highly adaptable, can survive in many conditions and have few
known predators.
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Why are Zebra Mussels such a problem?
The impacts of the introduction of the zebra mussel are many. Many waters where they
have been introduced have suffered profound and irreversible ecological change. Zebra
mussels are filter feeders and remove phytoplankton and zooplankton. This affects
nutrient cycling in water-bodies they colonise. They seriously affect biodiversity and
their introduction will result in the elimination of many native species. An example of
this is the native mussel. The weight of zebra mussels prevents them from opening and
closing and they simply suffocate.
In addition, zebra mussels create dangerous substrates in bathing areas. They cause
damage to drinking water intake points for public and private water supplies and, thus,
significantly increase operating costs. They damage boats and engines by blocking
cooling water intake and outlet pipes. The increased clarity of the water results in
excessive weed growth, thus, greatly reducing the amenity value of water-bodies. The
presence of large quantities of decaying zebra mussels following their death cannot be
beneficial to water quality. In particular, if it is to be used for domestic consumption. It
will be possible to measure the impact of this in Lough Gill, the first municipal water
source in Ireland to become contaminated.
Unlike chemical pollution from which lakes can recover once the influx of nitrates and
phosphates is stopped, the ecological changes wrought by zebra mussels are irreversible
and the ecology will be changed forever. Since its introduction to Ireland, probably in
1994, it has spread through the whole of the Shannon catchments and approximately sixty
lakes are currently infected (Maguire and Sykes 2004).
Given the relatively unpolluted nature of the Great Western Lakes, their biodiversity and
their importance to the economic viability and leisure facilities of the region, it is clear
that the introduction of the zebra mussel into these waters would represent an ecological
calamity and an economic disaster.

The Western Region Zebra Mussel Control Initiative
The genesis of the Western Region Zebra Mussel Control Initiative was the Natural
Heritage working group of the Galway Heritage Forum. During the deliberations of the
working group, the importance of the rivers and lakes to the natural heritage of the county
was clearly recognized. While a number of threats were identified, the introduction of the
zebra mussel (Dreissena polymorpha) was seen as the most immediate and the one that
would have lasting and irreversible consequences. The chemistry of the Corrib and
indeed many of the western lakes is ideal for sustaining the zebra mussel and once
introduced there is no reason to believe that it would not colonise the entire system as it
has done in the Shannon and the Great Lakes and Mississippi in the US.
With enthusiastic lobbying by the IWAI Corrib Branch and the Western Regional
Fisheries Board (WRFB) action 3.8 was adopted. This sought to “Investigate the
feasibility of establishing a scheme to protect all vulnerable lakes in the county,
particularly Lough Corrib, from the introduction of the zebra mussel”. The time period
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for delivery of this action was short-term, i.e. definite action should be taken within
twelve months.
An application for funding was made to the Heritage Council and this was successful. Of
the total funding for the project, the Heritage Council supplied 75%, with the remainder
coming from Galway County Council. Following this, a small working group comprising
Maria Mannion (Heritage Officer, Galway Co. Co), Christina O’Sullivan (Environmental
Scientist, Galway Co. Co.), Michael Hynes and Kevin Rogers (WRFB) was established
and a plan of action determined. Greg Forde (WRFB) and Peadar Canavan (IWAI, Corrib
Branch) provided expertise as required. Arising from the deliberations of the working
group, it was decided that a multi-faceted publicity campaign would be mounted
immediately. This would involve distributing brochures, erecting signs at all public
launching sites along the Corrib, sending press releases to all papers in the western region
and along the Shannon, and seeking to get air time on both radio and TV. Campaigns of
this type have been shown to be the most successful in preventing the spread of the zebra
mussel in the US (O'Brien 2004). The Western Region Zebra Mussel Control Initiative
was launched in April 2004 and following this, members of the working group made a
number of radio interviews and TV appearances. Concurrent with this, the design of the
brochure was undertaken. Once the final design was adopted, including an Irish version,
10,000 of the English version and 1,000 of the Irish version were printed. The brochure
was launched by Tim Rabbitt, mayor of Galway at Ower House in Greenfields on the
eastern shores of Lough Corrib on 13th May 2004. This resulted in additional radio and
TV exposure. In addition to the brochures, some 50 signs will be placed at all public
launching sites along the Corrib. The design of these is complete. It is hoped that the
other local authorities will follow up with a similar campaign on Loughs Mask, Carra and
Conn.

Spreading the initiative
While the current funding is strictly earmarked for the Corrib campaign, the need to
involve local authorities and NGOs outside the county is clearly recognised. It is apparent
that if Lough Mask is infected, the zebra mussel will invariably be introduced to the
Corrib via the interconnecting waterways. Subsequent to the official launch, all interested
parties were invited to meetings on 8th and 28th June at the County Buildings in Galway.
At the meeting of 28th June, in addition to the founding members, representatives of the
North Western Regional Fisheries Board, Carra Mask Angling Federation, Corrib
Angling Federation, Carra Mask Corrib Water Protection Group, Waterways Ireland and
Sligo County Council were present. An implementation group was set up with Christina
Sullivan as chairperson and secretary.
Owing to the fact that movement of recreational craft is a major vector in propagating
zebra mussels (Pollux, Minchin et al. 2003), a key element of the initiative is the control
of the movement of boats from infected waters such as the Shannon to the un-infected
waters of the West. Dr. Greg Forde of the WRFB states that “the frenzied boat
movements of recent years associated with mayfly angling on Lough Corrib was of major
concern to the Board and to all stakeholders. The zebra mussel does not respect county
or catchment boundaries”. This sentiment is echoed by Roy Peirce, Chairman of the
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Lough Corrib Anglers Federation, by Lal Faherty, Chairman of the WRFB and by Con
McCole of the Carra Mask Corrib Water Protection Group.
The IWAI (Corrib Branch) is already playing key role in preventing the spread of the
zebra mussel to the Corrib. For many years it has operated a quarantine procedure
whereby all cruisers coming in through the Corrib Club are inspected for the presence of
Zebra Mussels and may not be launched for a period of three weeks. Sean Francis of the
Corrib Club rigidly polices this.

Future strategy
Greater urgency has been given to the initiative by recent reports that Lough Gill in Co.
Sligo has now succumbed to the menace of the zebra mussel (Moran 2004). Over the
coming winter months, an extensive outreach programme will by run in order to alert
people to the menace of the zebra mussel. This will involve presentations to angling
groups, farmers, schools and other stakeholders together with “snappy” advertisements
on radio stations along the Shannon. A priority is for the Government to bring an alien
species bill at an early date such that it will be an offence to spread the zebra mussel to
uninfected waters. This will involve extensive lobbying at both National and EU level
and would seek to prevent the propagation not only of the zebra mussel, but also other
species such as those used by coarse anglers as live bait. Such legislation already exists in
Northern Ireland. In this respect, the European Commission has recently prepared a
discussion paper entitled “The need for binding rules regarding introduction, transfers
and containment of aquatic organisms in aquaculture”. However, given the urgency of
the zebra mussel threat and the need for immediate action, the time-scale involved in
introducing and implementing a subsequent Directive is too long, and interim measures
are required urgently. A boat registration scheme might also be an option. It is hoped that
the other local authorities will come on board and the Galway Co. Co. implementation
group will make their expertise, together with the designs of brochures and signs,
available. Much of the preparatory work is already done for these.

Conclusion
The Great Western Lakes are a central part of our natural heritage and every effort
possible must be made to protect them from the zebra mussel. It is hoped that the
Western Region Zebra Mussel Control Initiative is not too late and that the lakes are not
already infected. If the energies of the Local Authorities, the stakeholders and the
Government can be effectively harnessed, the author believes that it is possible to save
the Great Western Lakes. However, it will require considerable vigilance by a large
number of people and organisations.
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16. Lough Gill: A Case Study In Catchment
Planning
Don C.F. Cotton
Senior Lecturer in Ecology,
Institute of Technology, Sligo

1 INTRODUCTION

1.1 Position
Lough Gill is situated in the north-west of Ireland, just 3km to the south-east of Sligo
town. With an area of 1400 ha, an east-west dimension of 8.5 km and an average northsouth dimension of 2 km, it is the 14th largest lake in Ireland. This means it is smaller in
area than all of the great western lakes because Lough Carra is the 13th, Lough Conn is
the 7th, Lough Mask is the 6th and L. Corrib is the 2nd largest lake in Ireland.

1.2 Geology & geomorphology
Lough Gill lies along a faulted discontinuity which is the junction between the
metamorphic schist, gneiss and quartzite of the Ox Mountains, to the south, and the
younger Carboniferous limestone to the north, which also underlies most of the lake.
Speculation that this is a solution lake which has formed by the action of acid water
flowing from the metamorphic rocks onto the limestone, places L.Gill into a similar
category as several other Irish lakes like L.Corrib, L.Mask and L.Conn. It is likely that
the solution basin of L.Gill was further deepened by glacial action, with the result that the
water surface is about 7 m above sea level, but considerable parts of this lake are deeper
than this, with an average depth of 13 m and with the greatest depth 31m. Thus, most of
the freshwater contained in Lough Gill is below sea level.

1.3 Catchment
The catchment has an area of 400 km2 most of which is on Carboniferous strata of
limestones with lesser amounts of sandstones and shales; but as already mentioned there
are some ancient Pre-Caledonian metamorphic rocks forming a southern boundary to the
catchment. This diverse geological foundation gives rise to a varied ecology that,
broadly, comprises acid-loving and lime-loving botanical communities. 80% of the
catchment is in County Leitrim and 20% in County Sligo whereas the converse is true for
the lake itself, with 30% of Lough Gill lying within Leitrim, and 70% in Co. Sligo. The
major river entering L.Gill is the Bonet, that takes a circuitous route beginning at Glenade
Lough (due north of the eastern end of L.Gill), passing south-east to Manorhamilton, then
curving south-west to Dromahair and finally flowing north-west to pass into the lake at
the south-eastern end. In addition there are two small streams and a number of
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underground streams that are believed to enter through the lake bed. The river leaving
the lake at the western end of L.Gill is the Garavogue which is only 4.5 kilometres long
and passes into the tidal waters of Sligo Harbour in Sligo town. Land use in the
catchment is mainly extensive sheep grazing on the hills with cattle grazing on the valley
floors, but sitka spruce plantations are rapidly increasing in extent in many of Leitrim's
valleys.

2 IMPORTANCE

2.1 Landscape
Lough Gill is famous for its scenery of wooded peninsulas and islets with their backdrop
of hills and mountain sides. On the southern shore are the rounded profiles of Killerry
Mountain and Slieve Daeane composed of ancient metamorphic rocks clothed in blanket
bog and conifer plantations, which contrast with the limestone hills and mountains to the
north of the lake which have cliffs and plateaux created by the dip and strike of this
sedimentary rock. These hills are covered in pastures and hazel scrub and often have
acidic heathery tops. The deciduous woodland around much of the lake shore and on
most of the 21 islands is a great benefit to the overall landscape, making this lake a great
attraction for tourism. It is also famous for its links with the poet W.B. Yeats who wrote
about the wooded lake isle of Inisfree and the fiddler of Dooney.

2.2 Water resource
The water quality of L. Gill is generally quite good, the lake being classified as
mesotrophic but water clarity can be quite poor owing to humic acids from bogs in the
catchment. Lough Gill is the main source of drinking water for Sligo town and is also
used by Leitrim County Council as a water supply for Dromahair, Drumkeeran and
Manorhamilton. There are also several group water schemes abstracting water from the
lake.

2.3 Wildlife
The Lough Gill catchment, and in particular the land immediately adjacent to the lake, is
especially important for wildlife and includes some special habitats and quite a range of
rare species. Special habitats include blanket bog, limestone cliffs with a rare arcticalpine flora, limestone heath grassland (orchid-rich grassland), oak woodland and several
lakes and marshes. There is also quite a selection of uncommon and rare species found in
the vicinity. The following list is far from exhaustive but gives a flavour of the diversity
of interest:
Algae : moor balls (Cladophora aegopinella);
Ferns : Wilson’s filmy-fern, Tonbridge filmy-fern, hay-scented buckler fern,
southern polypody, green spleenwort, holly fern;
Trees and shrubs :
strawberry tree, whitebeam species, yew, bird cherry, wild
cherry, crab apple, spindle, guelder rose;
Herbs : yellow bird’s-nest, ivy broomrape, bird’s-nest orchid, black bryony, small
white orchid, slender naiid;
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Invertebrates : freshwater crayfish, Irish damselfly, marsh fritillary butterfly,
purple hairstreak butterfly, snails (Vertigo geyeri, Zenobiella subrufescens,
Cochlodina laminata and Ena obscura), a slug (Limax cinereoniger);
Fish : sea lamprey, river lamprey, brook lamprey, Atlantic salmon;
Birds : whooper swan, common tern, merlin, peregrine falcon, hen harrier, wood
warbler; and
Mammals : Daubenton's bat, Leisler's bat, otter, pine marten, red squirrel.
Because of the ecological interest in the area, the original National Heritage Inventory
(Goodwillie 1972, Curtis Goodwillie & Young 1978) identified six Areas of Scientific
Interest adjacent to the lake and several more in the catchment in County Leitrim
(Goodwillie 1978).

2.4 Fishing
Lough Gill and its catchment is also a famous salmonid fishery with sea trout, brown
trout and Atlantic salmon populations. A special aspect is that the salmon fishing season
begins on 1st January every year and there is a good run of spring salmon.

3 NEED FOR A MANAGEMENT PLAN
Over the lifetime of many people who were familiar with Lough Gill, such as fishermen
and naturalists, many signs of deterioration in the lake and its catchment were noted.
Most of these changes are common to many other places in Ireland and are especially
relevant to what has also been observed in the Great Western Lakes. With so many
things happening at once it is hard to accurately record change or to link cause and effect
without proper management.

3.1 Water quality
In 1952 a study of phytoplankton was used to classify the water quality of Lough Gill as
mesotrophic (Round & Brooke 1959) but by the 1990s the lake was considered to be
heading towards eutrophic conditions. This deterioration was marked by annual bluegreen bacterial (mistakingly called algal) blooms and an increase in attached filamentous
green algae on the stones of the lake shore (Feeney 1999). It is likely that this loss of
water quality was caused partly by the River Bonet arterial drainage scheme carried out
between 1982 and 1992, when the river was deepened and the banks straightened
resulting in a large quantity of silt entering the lake and faster run-off bringing in
nutrients. A chronic litter problem, that sometimes included cattle and sheep carcases,
was to be observed at the Leitrim end of the lake in the vicinity of the mouth of the Bonet
River.

3.2 Loss of habitat
“Improvements” in agricultural practices stimulated by the European Common
Agricultural Policy (CAP) reforms resulted in the overgrazing of hills by sheep and soil
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erosion; loss of herb-rich (orchid) grassland owing to re-seeding and fertilization;
increasing field sizes with hedgerow removal; and land drainage with the loss of marshes,
bogs and fens. The Rural Environment Protection Scheme (REPS) that was designed to
protect the natural environment actually had a negative effect on wildlife conservation
with a tidying up of hedgerows and loss of weedy corners. At the same time it was found
that sitka spruce trees grew faster in County Leitrim than in any other part of the world
and this has resulted in coniferisation of many sub-catchments feeding into Lough Gill.
With Sligo town so near to the lake there has been a steady increase in the urbanisation of
the catchment with lake shore developments that have resulted in a fragmentation of the
deciduous woodland and of the reed beds as boat moorings were developed.

3.3 Spread of invasive species
In common with other places in the west of Ireland, the evergreen shrub Rhododendron
ponticum began to invade remote areas of acid oak woodland on mountainsides. Wet
woodland areas were being impacted by red osier dogwood and cherry laurel was
perceived as a major problem in woodland on limestone substrates. Escaped mink are
believed to have had a major effect by predating the nests of breeding waterfowl and the
zebra mussel was identified as a new potential threat to the aquatic ecosystem.

3.4 Tourism & recreation
Tourism and recreation offer economic justification for the protection of the environment
but they also bring problems as the number of visitors increases. It had been apparent for
some years that more boat traffic was on the lake, including the appearance of jet skis and
power boats used for water skiing. Increased shooting and fishing activity was causing
disturbance to sensitive areas to the detriment of wildlife. It was also apparent that open
hillsides and forestry plantations were being used by quad bikes and scramble bikes.

3.5 Water abstraction
As Sligo town grows, so the demand for water for domestic and industrial use increases.
This has been solved by reconstructing a medieval weir on the river in town resulting in
slightly higher, but more stable, summer water levels that may affect nesting birds and
fish stocks.

4 DEVELOPMENT OF MANAGEMENT PLAN
In 1995, Sligo County Council in conjunction with the Institute of Technology, Sligo
sought and obtained part-funding to develop a catchment management plan from the EU
Life programme. This project ran from 1995 to 1998 and began with the establishment of
a Technical Committee; the appointment of a Project Manager and of a Scientific
Assistant for 3 years, the establishment of a Catchment Management Committee (CMC);
and the purchase of a boat.
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4.1 Technical Committee
This was the steering group which ensured that the project tasks were met and the work
programme was kept on schedule. It comprised six officials from Sligo County Council
including the County Manager, the County Engineer and the project manager; 2 officials
from Leitrim County Council in the Environmental Services section; and an ecologist
from the Institute of Technology, Sligo.

4.2 Project Manager
The Project Manager coordinated the management project and was based in Sligo County
Council. He liaised with members of the Catchment Management Committee on an ongoing basis.

4.3 Catchment Management Committee (CMC)
Central to the development of a management plan was the belief that "catchment
management would be through partnership and consensus". After a period of public
consultation, over 40 organizations and groups with an interest in the future of the lake
and its environment were invited to participate (Table 1).
Table 1. Membership and invited parties to the Lough Gill Catchment Management
Committee

PROFESSIONAL

AMATEUR

Coillte
Environmental Protection Agency
Forbairt (Sligo)
IDA (Sligo)
Institute of Technology, Sligo
Leitrim County Council
Leitrim County Enterprise Board
National Parks & Wildlife Service
(Northern Region)
North Western Regional Fisheries Board
Sligo Corporation
Sligo County Council
Sligo County Enterprise Board
Sligo LEADER Partnership Company
Sligo and Leitrim Tourist Board
Teagsc (Leitrim & Sligo)

An Taisce (Sligo)
BirdWatch Ireland (Sligo)
County Sligo Gun Club
Dromahair Angler’s Association
Dromahair Development Association
Inland Waterways Association
Irish Farmer’s Association (Sligo)
(Manorhamilton & Dromahair)
Lough Gill Angler’s Association
Lough Gill Water Sports
Macra na Feirme (Sligo)
Manorhamilton Angler’s Association
Manorhamilton Community
Development Association
North Leitrim Glens Association
Sligo Angler’s Association
Sligo Canoe Club
Sligo Chamber of Commerce
Sligo Field Club
Sligo Sub-Aqua Club
Sligo Yacht Club
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For three years there were meetings and workshops every 2-3 months, regularly attended
by representatives from a core group of over 20 organisations. The CMC identified
issues and conflicts that needed to be addressed and resolved; it suggested a management
strategy and actively participated in the formulation of the management plan.

4.4 Data gathering
An important part of the project was to gather together, assimilate and assess historical
data about the environment of the catchment from published and unpublished sources.
Short-comings in these data were identified, so the project manager, with help from a
number of consultants, his scientific assistant and an ecologist, set out to fill the gaps. A
boat was deemed essential for water sampling and ecological surveying.

5 THE MANAGEMENT PLAN
The Management Plan is a 50 page report that was published in September 1998
(Thompson et al. 1998). The first 25 pages are essential background information about
the lake and its catchment. There then follows a page entitled Catchment Vision that is
reproduced here because it is so relevant to other catchments in Ireland. The last 24
pages are a break down of recommendations under the headings of 12 topics of what
needs to be done and a strategy of how to go about the process.

5.1 Catchment vision
The vision for the Lough Gill catchment is that of a healthy and diverse environment
where:
Ø The local community is fully consulted in the development and implementation of
the management plan for the catchment
Ø Water resources are used in an environmentally sustainable way
Ø The abundance and diversity of wildlife and habitats in the catchment, particularly
the deciduous forests are maintained and, where appropriate, restored or enhanced
Ø A sustainable agricultural and forestry system develops which reduces the risk of
direct and diffuse pollution and improves the habitat of the river system and
wetlands for wildlife
Ø The water quality is maintained and where necessary, improved
Ø Existing water discharges continue to improve to meet the most appropriate
environmental quality standards
Ø The continued development and enhancement of the catchment as a prime fishery
is promoted
Ø New development does not detract from the outstanding natural beauty of the area
Ø Features of archaeological and historical interest are conserved
Ø People’s enjoyment and appreciation of the environment is positively encouraged
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The achievement of this vision will require close co-operation between many
organisations and individuals. The importance of establishing and maintaining links with
the local communities and representatives is paramount.

5.2 Recommendations
When laying out the issues and recommendations of the actions to be taken it was found
useful to divide the topics into 12 categories. These were : water quality; nature
conservation; fisheries; tourism, recreation and amenity; landscape and cultural heritage;
planning; agriculture; forestry; waste management; navigation; drainage; and education.
114 issues were identified each of which was given a one- to five-star priority rating
followed by management required, which organisation(s) should take the action, and
positive and negative impacts of the recommendations.

6 IMPLEMENTATION
When the plan was published some of the recommendations were already being
implemented. For example, the National Parks and Wildlife Service designated the
whole lake, all 21 lake islands and parts of the lake shore as one large 'proposed
candidate Special Area of Conservation' (pcSAC) under the EU Habitats Directive. The
two Local Authorities had put in place a monthly water monitoring programme that
included sampling all feeder streams, and they had started to carry out surveys of
farmyards to control pollution at source and identify methods used to dispose of sheep
dip. The North Western Regional Fisheries Board had improved spawning areas for
salmonids. Coillte began managing some areas for biodiversity and conservation and,
with help from the project team, put three nature trails in place. Two islets used by
nesting gulls and common terns have since been artificially built-up to counteract the
effect of raised water levels; a bat survey of the larger lake islands and river bridges has
been completed; protected areas for nature conservation continue to be reviewed. The
County Council planning departments are now imposing more strict controls on housing
development in the catchment. It could be argued that the parts of the management plan
implemented would probably have happened anyway!
It has to be said that with the end of the project to draw up the management plan, the
financial backing fell away, the Project Manager moved on, and the CMC failed to meet
again. Six years later, most recommendations remain paper aspirations and the lake
catchment continues to deteriorate. Blue-green bacterial blooms are getting worse, the
herb-rich orchid grasslands are almost all gone; the few reed beds are badly breached by
boat jetties without planning control; zebra mussels are now established in the lake; onceoff housing developments have been placed in deciduous woods; Rhododendron is
spreading unchecked; and there is no education programme. A number of
recommendations required a legislative approach and nothing has been done. For
example, the catchment has not been designated as a ‘Salmonid Water’; there are no
‘Special Area Amenity Orders’ or ‘Tree Preservation Orders’; there are no ‘By-laws’ for
power boats and jet-skis; there is no Code of Conduct for lake users and no control of
access points for boats. Research projects proposed were that a groundwater
vulnerability map should be produced and that a feasibility study for developing a
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Regional Park should be done, but these actions have not happened. The idea of having a
Lake Management Centre has not progressed, a car-based tourist trail was not developed
and a walking route around the lake not developed, although there is now a walking trail
along part of the southern shore. Unfortunately, the nature trails have not been
maintained and amenities for handicapped people have not been developed.

7 CONCLUSION
The development of a Management Plan is only the start of what must be an on-going
process. The Lough Gill Catchment Management Plan (Thompson et al. 1998) is a fine
piece of work and is worth consulting as a possible model of how other lake catchments
might be planned to be managed. But plans are just plans; if they are not implemented,
then we are little better off than if they had never been drawn up!
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17. Sustainable Forest Management - the Key to
Restoring the Forest Resource (Abstract)
Tom Kavanagh, Forest Service
Ireland, with 10 per cent, has one of the lowest rates of forest cover in Europe. The
Strategic Plan for the Development of Forestry (DAFF, 1996) recommends that, in order
to produce a critical mass of 10 million m3 of timber, this cover needs to expand to 17%
by 2030. However, today there is a far greater public awareness of the interrelationship of
forestry activities with environmental, social and economic factors. As a result, public
acceptance of commercial forestry expansion depends on the industry being able to
demonstrate that it operates on a sustainable basis.
The Earth Summit held in Rio in 1992 created a platform for government and nongovernment organizations to highlight these concerns, which in turn encouraged forestry
interests to reassess their forest policies and management regimes. Following the
development of the concept of sustainable forest management (SFM) during the Helsinki
Process in 1993, Ireland subsequently committed itself to the six Pan European Criteria
for SFM adopted at the third ministerial conference on the protection of forests in
Europe, Lisbon 1998.
The stewardship of our forests is first and foremost the responsibility of the people who
make a living from it. In the past, for mostly social reasons, significant areas of the West
of Ireland that included blanket peatlands and the headwaters of some of our most
important salmonid river systems were afforested. So in those areas of Mayo and
Connemara the adoption of SFM is challenging particularly regarding the maintenance
and enhancement of biodiversity and nature conservation, water and landscape.
It is now well accepted that working closely with all stakeholders is a fundamentally
important component of SFM. This collaborative approach has led to a much greater
awareness within the industry that neighbouring ecosystems must be protected and or
enhanced. So far through good communications and co-operation there has been steady
progress, but there is more to do.
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18. Public Participation In Protecting Heritage
Beatrice Kelly
Heritage Council
Public participation can mean many things to many people and can vary in intensity. It
can be generally defined as allowing people to influence the outcome of strategies and
plans by being based on local knowledge. It should improve decision-making, raise
awareness and increase acceptance and commitment to the agreed plans and strategies.
There are many levels of public participation – the starting point is information supply,
which then moves on to consultation, followed by active participation in development
and implementation of plans, shared decision making and self-determination. In this
country we are used to using information supply and consultation. From the Heritage
Council’s point of view, we would like to move towards the increased levels of
participation by local communities in the protection and enhancement of their heritage.
Local communities are the custodians of our heritage. Without their involvement and
understanding, the long-term security of our heritage is at risk.
In this presentation, three examples of projects carried out by the Council which involved
public participation and conclusions from the experience will be described.
Heritage is defined in the Heritage Act as covering built, natural and cultural heritage
(monuments, archaeological objects, architecture, landscapes and seascapes, wildlife,
flora and fauna, heritage objects including archival material, heritage parks and gardens,
inland waterways, wrecks). The projects have involved all aspects of heritage. The three
projects are the Bere Island Conservation Plan, Waterways Corridor Studies, and a
consultation process carried out recently on water quality and the Water Framework
Directive called “Seeking your views on water quality.” They should demonstrate the
value of public involvement in drawing up plans for the long-term protection of heritage.
The Bere Island Conservation Plan started in 2000 on the foot of a local heritage grant
given to the Bere Island Projects Group for interpretive panels. In the course of
conversation, it became apparent that people on the island were anxious for the future
development of the island; they knew that new opportunities would have to be created on
the island to retain their young people, but also were concerned to protect and maintain
the heritage and unique character of the island. The Heritage Council was at the time
experimenting with the conservation plan methodology transferred from Australia, and so
it was suggested that carrying out this plan could provide a way forward. Conservation
plans contain two important elements: the assessment of the significance of the heritage
elements, and the involvement of all key people in drawing up the policies and actions for
its protection and enhancement. In the case of Bere this involved the entire population of
200 people.
The issues in the Plan were identified by the communities. Consultants (MCOSullivan)
were engaged to carry out the research desk and field work, and to draw up the plan
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along with the islanders. In the meantime, the islanders realised that the consultants
would not have the time to carry out sufficient public involvement, and they organised
themselves into working parties on issues such as agriculture, aquaculture, heritage and
folklife, tourism, and waste disposal. Drafts of the plan were produced, circulated to the
islanders, and to other agencies with an interest in the island, such as the Dept of
Defence. Revisions were made, and new drafts produced. It took about a year to carry
out the entire process. The islanders’ vision is to make Bere Island a viable and vibrant
island community where:
“1. People can live and work to their satisfaction, while being able to fulfil their social
and recreational needs.
2. Traditional skills and ways of life are appreciated and built on.
3. Economic developments go hand-in hand with care for our environment and heritage.
4. The community has influence over what developments take place.”2
The plan offers a good example of active involvement and shared decision making by a
community. The plan is currently being implemented in incremental stages guided by
this vision and main areas of activity are concentrated on an all-island REPS,
aquaculture, waste disposal, heritage and tourism.

Waterway Corridor studies
Since 2001, the Heritage Council has carried out three waterway corridor studies: Pilot
Waterways Corridor Study along the Grand Canal and Shannon Navigation; Roosky to
Lanesborough; and down the Royal Canal from Tarmonbarry to Thomastown, Co
Westmeath, and the Longford Branch of the Royal Canal; and from Lanesborough to
Shannonbridge, including all of Lough Ree, and the River Suck. These studies were been
commissioned in partnership with the relevant county councils and Waterways Ireland.
The overall aims were to:
identify ways to manage the waterways corridor environment to the benefit of all, i.e.
heritage, land and water-based users; and
improve understanding of an area, and by this understanding, ensure retention of the
distinctiveness of a place, while allowing for development and evolution of use for the
future.
The scope of the studies was to ensure that the distinctive aspects of the waterways
corridor were identified, and their significance assessed. Policies and actions for the
retention and enhancement of this significance were drawn up, along with policies and
actions for appropriate waterway regeneration projects.
An important element of the corridor studies was public consultation. The interested
public were included, as well as key players such as landowners. Consultation took the
2

Bere Island Conservation Plan . P 20. Heritage Council 2003.
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form of public meetings in the study area, individual meetings with key players, and
written submissions. These inputs then influenced the areas for which policy was drawn
up and the actions planned. Unlike the Bere Island Plan, local communities were not
involved in decision making. Nevertheless their input has been vital in shaping the
actions and policies in the plans, which we hope will be implemented by the project
partners and local community groups.
The third example is the consultation process carried out on water quality and the Water
Framework Directive. The Heritage Council embarked on a consultation process in 2003
consisting of a consultation document which was sent to 1130 people. 140 responses
were received, and these people were invited to a seminar in October last year in the
Hodson Bay Hotel, Athlone. Over 120 people attended and took part in the workshops
that followed up on issues identified in the written feedback. A detailed report of this
process was published in March 2004.
Three areas of major concern came back – water quality, pollution and habitat loss and
damage. In general, 70% of respondants were favourably disposed to the Water
Framework Directive, see it as important, and long overdue. There is widespread support
for catchment management and the focus on ecosystems. However, there is also an
under-current of cynicism - owing to experience of poor implementation of earlier
directives, and the difficulties of co ordination among agencies, the need for sufficient
resources and, importantly, the political will to implement it fully.
Participants were asked the tricky question - Would you be willing to accept an increased
personal cost for implementation of the Directive? Over 60% were prepared to accept
increased costs in implementation but this acceptance is qualified – that the moneys
raised be well managed, with evidence of benefits gained, and value for money
demonstrated.
When asked about public involvement in drawing up River Basin Plans, the dominant
theme was the need to raise knowledge and understanding of water issues and the
challenges of the WFD. In other words, the need for adequate, understandable,
accessible information, awareness raising, and educational programmes. Also, it was
strongly felt that it was the responsibility of the authorities to motivate the public to take
part, and that involvement in implementation process, not just consultation is required.
Further detail on the feedback is available in the report.
Based on this feedback, the Heritage Council has been writing up recommendations to
government, under three themes,
1.

Public participation

2.

Information and awareness raising

3.

Administrative structure and procedures
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These recommendations will be available from the Heritage Council in due course. The
recommendations could not have been written without the consultation process. With this
process behind them, we hope these recommendations will be taken seriously by the
Minister for Environment, Heritage and Local Government.
Public participation brings benefits, but also has limitations. It is time-consuming for all
concerned. It can appear to slow down the progress of a project at the start. Frustrations
and cynicism can emerge if the input from the interested public is not responded to
adequately. Often there are not enough resources to carry out detailed public consultation
and participation. Nevertheless the benefits weigh more strongly than the limitations.
Through explaining the significance of a place, it can strengthen interest and awareness in
heritage. The information gathered leads to better decision making. As decisions are
better explained, implementation of subsequent actions becomes easier, and results in
improved protection of heritage in the long-term.
Public participation is a vital element in protecting and managing heritage in the longterm. It requires a certain level of resources, but will strengthen the outcome of any plans
or strategies drawn up to protect our heritage.
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19. The Role of NGOs (Abstract)
Paddy Mackey
Since 1998 VOICE (Voice of Irish Concern for the Environment) has been closely
following the development and implementation of Europe’s new water policy, the EU
Water Framework Directive (WFD). VOICE believes that the WFD provides a very
important and holistic ecological objective for all waters and requires the use of
administrative and policy tools, like water pricing and river basin planning, in order to
achieve the objectives. But since the objectives still need to be set in quantitative terms
the WFD remains rather open ended, and thus the transposition and implementation are
decisive for the final protection level.
Under Article 14 of the WFD the Government is required to promote public participation
in the process of implementing the WFD, especially in developing River Basin
Management Plans. VOICE has brought together a coalition of 21 local and national
NGOs in agreement on a joint policy paper on the WFD. These NGOs are committed to
playing a full role in the transposition and implementation of the WFD. In the near future,
a full time NGO co-ordinator funded by the Department of Environment Heritage and
Local Government will be appointed to work on the WFD. This will help to ensure that
NGOs have the capacity to deliver an informed and critical analysis of transposition and
implementation proposals.
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20. The Role of the Angling Community
Tom Byrne
Carra/Mask Angling Federation
When we consider the role of anglers, there is no doubt that it has changed hugely. Not
so very long ago what concerned us was the direction of the wind, cloud cover, the olive
or mayfly hatch. Conversations at lunch time invariably turned to the drifts which were
fishing and the most appropriate choice of fly. The natural environment in which we
plied our craft is well described by Maurice Walsh in the foreword to Richard Haywards
book 'The Corrib Country'.
He describes it as "that romantic and lovely territory of mountain and vale, loch and
island, archaeology and speleology, legend and history that extends fifty miles from Loch
Mask through Corrib to Galway Bay. A strange ancient land that somehow is always
under a light that never was on land and sea".
Although the magical changing of light described by Maurice Walsh has not altered,
there is, unfortunately, much which has – and not for the better.
In angling circles, conversations turned to something new - to drifts where once it was
possible to clearly identify the lake bed that were now a mass of weeds, to feeder streams
which seemed to be clogging, to algal blooms which were becoming more widespread, to
discoloration of water, decreased water clarity and so on. Whilst many of these are
naturally occurring phenomena the scale and extent of this manifestation of change,
particularly in littoral areas, was not. Official classification presented a very healthy
picture of lakes with good water quality. This was clearly at odds with our experience
and observations.
It was generally felt, in retrospect somewhat naively, by the angling clubs that by
relaying our concerns to the relevant Statutory Bodies, particularly those with
responsibility for our Fisheries and Water Quality, alarm bells would ring, triggering a
host of remedial measures which would address what we perceived to be a dramatic
decline in water quality. Unfortunately, the observations of anglers were not scientific
and this did not constitute a sufficiently weighty reason to address anything. In similar
vein, the political establishment was not in the least concerned with anglers voicing
concerns about declining fisheries; quite simply because no political profit would accrue
from it. In fact, the opposite was potentially the case.
Anecdotal evidence required scientific validation. On that basis the Angling Federations
of Carra, Mask and Corrib commissioned independent scientific studies which
demonstrated the accuracy of anglers observations of decline. There was serious cause
for concern particularly in littoral areas of our fisheries, which were exhibiting more
signs of change consistent with ecological changes as a result of enrichment.
Unfortunately, the availability of scientific evidence which gave credence to anglers
observations of deteriorating water quality did not translate into immediate or effective
remedial measures.
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The experience of local angers of the Corrib System was consistent with an identifiable
national pattern. Anglers notice changes for the worse in their local fisheries. Scientific
research establishes that there are serious problems in our fisheries associated with
declining water quality. The response is a regime of monitoring which ensures that
shelves are filled with scientific data whilst the fishery is left to its ruinous fate. Since the
decline of Lough Sheelin beginning in the early 1970s, not a single Irish fishery which
went into decline was subsequently saved.
The weakness of the Regulatory Bodies lay not so much in any lack of desire to deal
effectively with the problems in our lakes, but more so in the fact that at local and
national level there was not genuine political will to do anything.
The role of the angling community was determined by the realization that seeking a
solution to the environmental problems in our fisheries by means of local or national
politics was a futile exercise. In like fashion, the perception of the angling community in
relation to the Statutory Bodies was that their activities were largely curtailed by the
prevailing political reality.
Although anglers continue to pursue local and national political avenues, and have
worked successfully in tandem with Regulatory Bodies on specific issues, a decision was
made to deal directly with the European Commission as it was evident that European
Directives with relevance to environment were not being implemented. The Nitrates
Directive is a case in point.
It has publicly been acknowledged by present and previous administrations that the
pollution of our inland waters is the greatest environmental threat facing this country.
The present Minister i.e. Minister Roche’s predecessor, Martin Cullen stated that the
agriculture industry remains largely unregulated. The Statutory Bodies have identified
the loading of phosphorus to our waters as the key factor advancing adverse change.
The response of the angling community through their representative bodies, the
Federations and Water Protection Group has been to target this key area by way of
written and oral submissions to the relevant Directorates in Brussels. The information
provided has been meticulously researched and based on material which is scientifically
accurate. The guiding principle of the angling organizations has always been based on a
measured, reasonable and justified approach. It is the provision of accurate information
which will fairly reflect the true state of our water bodies. The objective is to achieve the
proper and lawful implementation of environmental regulations – National and European
– to protect and restore the lakes and water bodies to their original pristine condition.
The role of the angling community is the pursuit of this objective. The fulfilment of this
objective will facilitate the return of the angling community to its preferred role – fishing
in an unspoiled environment.
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21. Survey of Common Scoter Populations on
Loughs Conn and Cullin, Co Mayo (Poster
abstract).
Marie Louise Heffernan and Jackie Hunt (Ecologists)
Lough Conn and Lough Cullin are two of the six Irish known breeding sites for Common
Scoter, a bird listed as endangered in the Irish Red Data Book, and on Annex II and III of
the EU Birds Directive.
These lakes were last surveyed for Scoters during 1999. It is important to re-survey these
populations given their apparent decline in recent years. A 2004 pre-breeding survey will
pick up any improvement in species numbers at these sites or will indicate whether the
Common Scoter here are close to extinction.
The survey was carried out by boat and the methodology followed that of previous
surveys in order to allow comparison. Results are presented in the conference poster.
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22. The Biogeography and Conservation Biology of
Spiranthes romanzoffiana(Cham) (Poster
abstract)
Darach Lupton (Department of Botany, TCD)
Spiranthes romanzoffiana is a potentially threatened native Irish orchid. Populations have
recently been recorded on lakeshores in counties Galway, Mayo, Roscommon and
Leitrim. Elsewhere in Europe the species occurs in Northern Ireland and the Hebridean
Islands in Scotland. The species is thus very highly localised in north-west Europe;
despite being widespread throughout much of north America (USA including SW Alaska,
Canada).
This project aims to map the current distribution of Spiranthes romanzoffiana in Ireland
and determine the habitat preferences of the species. Research into the pollination and
reproductive biology is being undertaken to establish whether the restricted distribution
of S. romanzoffiana is associated with a lack of suitable pollinators or a low reproductive
output. A comparison of the genetic diversity within and between Irish, Scottish and
North American populations is also being carried out. These genetic data are being used
to determine the relationships between these geographically disjunct populations.
Results from the research will contribute significantly to a Biodiversity Action Plan for
Spiranthes romanzoffiana in Ireland and will help set a precedent for the management of
threatened plant species in Ireland.
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23. The Response of Lough Conn and Lough
Mask, Two Irish Western Lakes, to Total
Phosphorus Loading, 1995-1999 (Poster abstract)
Donnelly, K. & McGarrigle, M.L., (Environmental Protection Agency, Castlebar),
The phosphorus loading to two Western lakes, Lough Conn (48 km2) and Lough Mask
(87 km2), was quantified over the period 1995-1999 and 1996-1999, respectively. By
employing predictive modelling, the responses of both lakes to the phosphorus loadings
were investigated.
It was concluded that the phosphorus loadings from most of the inflowing rivers to the
lakes increased considerably over the study period. Significant positive correlations were
obtained between total phosphorus concentration (µgL-1) and rainfall (mm) in a number
of the river catchments, indicating the likelihood of wet weather run-off from land. In
addition, the concentration of phosphorus in the northern basin of Lough Conn increased
with elevated wind speeds, indicating the possibility of re-suspended phosphorus from
the lake bottom.

91

24. Ecological Assessment of the Western Lakes Loughs Conn, Cullin, Carra, Mask and Corrib
(Poster abstract)
Donnelly, K.1 3, Bowman, J.2, Free, G.2 4, Little, R.1 5, McGarrigle, M.L.1,Tierney, D.2 4,
Irvine, K.5, Kelly-Quinn, M.4 & McCarthy, T.K.M.3
1
Environmental Protection Agency, John Moore Rd., Castlebar, Co. Mayo, Ireland
2
Environmental Protection Agency, Richview, Clonskeagh Rd., Dublin 14, Ireland
3
Zoology Department, National University of Ireland Galway, Ireland
4
Department of Zoology, University College Dublin, Belfield, Dublin 4, Ireland.
5
Department of Zoology, Trinity College, Dublin 2,
A pilot study to develop ecological assessment protocols for Irish lakes in order to
implement the long-term national lake monitoring required by the Water Framework
Directive 2000/60/EC (WFD) has been in place since 2000. The long-term aim of this
project is to build the capability to undertake routine ecological assessments of lakes as a
service for River Basin District Authorities by the commencement of the official lake
monitoring programme in 2006.
Annex V of the directive details the biological elements of lakes to be assessed, namely
phytoplankton, other aquatic flora and benthic macroinvertebrate fauna and fish fauna.
With the exception of the latter biological element, all of the biological elements have
been assessed within the project remits.
This presentation gives an insight into some biological elements encountered in the
Western Lakes, namely; Loughs Conn, Cullin, Carra, Mask and Corrib.
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25. Wildfowl populations on Lough Carra where have all the mallard gone? (Poster)
Chris Huxley
Data on wildfowl populations on Lough Carra (especially ducks) have been collected
since 1967. Analysis of these counts shows that several species have suffered significant
declines over the last thirty years. Lough Carra was famous for holding very large
numbers of mallard Anas platyrhynchos both as a breeding population and a wintering
population.
The census figures show that the winter population of mallard from 1967 to 1986 was
always above 1,000 birds, with a peak in the winter of 1971-72 of 2,500 (Stronach,
unpublished report). In recent years, the population has never exceeded 500 and has
fallen as low as 53 (Fig1).
In addition, the breeding population on the Lough in the late 1960s and early 1970s was
estimated to consist of up to 150 pairs (Stronach, unpublished report). Recent informal
estimates suggest that this has declined to no more than a few pairs.
The decline in mallard numbers has been paralleled in other dabbling duck species
(notably teal Anas crecca and shoveler Anas clypeata).
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Figure 1. Change in maximum numbers of Mallard (Anas platyrhynchos) on Lough
Carra between 1967 and 2004

Possible causes of this catastrophic decline:
It is likely that this dramatic decline in mallard numbers is a result of several negative
factors:.
•
•
•
•
•

Changes in breeding habitat on the islands and lakeshore;
Loss of breeding habitat in the surrounding areas;
Predation of breeding adults, especially females on the nest, by the alien species
American mink Mustela vison;
Loss of eggs and ducklings to hooded crows Corvus corone (and other predators);
and
Loss of winter feeding habitats

More research is needed to determine which of these are the most important.

Conclusions
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The decline in both breeding and wintering populations of mallard indicates the presence
of significant ecological changes to either the Lough itself or the surrounding habitats, or
both.
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26. Using biodiversity indicators to identify
conservation priorities dragonflies and butterflies in the Lough Carra
cSAC (Poster)
Chris and Lynda Huxley

INTRODUCTION
Fourteen species of dragonfly and damselfly have been recorded on the Lough Carra
shoreline habitats in, or adjacent to, the designated cSAC (candidate Special Area of
Conservation). Since these insects require healthy and appropriate habitats in both the
aquatic environment (for the larval stages) and the terrestrial environment (for the adult
stage), they might be considered as indicators of the overall ecological health and status
of these habitats. Thus, if the distribution and diversity of these species around the lake is
assessed, it should provide an indication of those areas of greatest conservation value and
interest. This method may then be extended by taking other species of fauna and flora
into account.

METHODOLOGY
The distribution of dragonflies and butterflies was recorded as presence or absence in
each of the 38 1 km grid squares around the Lough Carra shoreline during the period May
to September 2003.

RESULTS
The distribution and diversity of dragonflies and butterflies in the lakeshore habitats was
found to be highly variable. The distribution of each species around the Lough is shown
on 34 species maps not reproduced here, but available from the authors.
The diversity of dragonfly species in each grid square is shown in Map A, where the
number in each square represents the number of species recorded in that square. In
addition, those squares in which the “rarest” species were found (i.e. those occurring in
10% or less of the squares) are marked with an “R” for each “rare” species recorded. The
numbers in red denote those squares with both high diversity (at least 50% of the total
number of species recorded) and at least one “rare” species.
Map B highlights eight of the 38 squares which, between them, have the greatest
diversity of dragonfly species, hold populations of all the “rare” dragonfly species
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recorded and populations of two “rare” butterfly species (the grayling Hipparchia semele
and the dingy skipper Erynnis tages). For dragonflies and butterflies, these areas are of
the highest conservation priority.

CONCLUSIONS
Within and adjacent to the Lough Carra cSAC (part of the greater Carra/Mask cSAC),
there is variation in the conservation value of the lakeshore habitats. This variation can be
assessed through the diversity of dragonflies, thus providing a preliminary evaluation of
conservation priorities. Further refinement can be provided by considering the
distribution of some butterfly species which have narrow and specific habitat
requirements.
Finally, a word of caution: this work provided a preliminary indication of those
sites/areas known to be of high conservation value. It does not imply that these are the
only such sites/areas as it is based solely on dragonflies and butterflies. Including other
taxa, such as orchids, is likely to modify the overall evaluation.
ACKNOWLEDGEMENTS
We are grateful to the Heritage Council for providing a grant to support the fieldwork for
this study.
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27. Inland nesting gulls – numbers in serious
decline on Great Western Lakes (Poster
abstract)
Jackie Hunt (Ecologist) and Stephen Newton (Birdwatch Ireland)
Between 1998 and 2000 a census of all inland and coastal Black-headed Gull colonies
was completed in Britain and Ireland as part of Seabird 2000. In the 1970s Lough
Corrib, Lough Mask, Lough Carra and Loughs Conn and Cullin supported a breeding
population of nearly 10,000 Black-headed Gulls. In 2000 only 897 pairs of Blackheaded Gull were found at the inland lakes of Galway and Mayo. A decline of 8090%. Similar declines were recorded for other Gull species at these sites, including
Common Gull and Lesser Black-backed Gull. Why has the once healthy gull
population of the Great Western Lakes suffered such a dramatic decline? Possible
reasons will be presented and the importance of these gull colonies to national and
local biodiversity will be highlighted.

28. Summary Of The Workshop Sessions
The formal presentations of 25th and 26th June were followed on 27th by an initial
plenary meeting, a series of workshop sessions with participants divided into four
groups to discuss key themes and the Conference concluded with a final plenary
meeting at which the outputs from the workshop sessions were discussed. Following
this, a concluding statement was prepared, summarising in general terms the
agreement reached by the participants.

Concluding statement from the Conference on the Ecology, Heritage
and Management of the Great Western Lakes
•

The Conference underlined the unique nature of the Lakes and their local,
national and international importance.

•

The Conference recognised the strong evidence confirming the ongoing
degradation of the Great Western Lakes and expressed grave concern over this
continued deterioration.

•

The Conference concluded that there was an urgent need to prevent further
deterioration of the lakes and to institute effective measures for their restoration
and protection.

•

The Conference agreed that there is a high priority to establish a mechanism in
order to ensure that the need for immediate action is pursued as soon as possible.

At the initial plenary meeting, a series of key issues were identified and
grouped under key themes:
Theme 1:
•
•
•

Land use from farming, housing, forestry and quarries
Alien species
Overuse of resources and the “tragedy of the commons”

Theme 2:
•
•
•
•

Pressures and drivers on the environmental heritage

Policies

Reform of the Common Agricultural Policy
Cross compliance among European Directives and addressing conflict between
policies at both national and international levels
The living countryside should be at the centre of Agriculture, not vice versa
Strategic planning

Theme 3:
•
•
•
•

Identifying synergies among views
Promoting tolerance, communication and listening
Responsibility and ownership
Dissemination of information

Theme 4:
•
•
•
•
•
•
•
•

Education and awareness

Action

Urgency
Marketing heritage as an important resource and tourism product
Securing funding and resources
Learning from successful case studies such as Wise Use of Floodplains project,
mini catchment studies and Lough Gill Management Plan
Enforcement of existing legislation
Motivating political will
Prioritising the approach
Agree protocols for local support

This list was used as the starting point for the four discussion groups, each of which
was composed of a range of interests by mixing of participants. Each group was
asked to address the following questions:
1.
2.
3.
4.
5.

What are the key issues of concern and is there consensus on this?
What are the barriers to progress?
What can be done?
Who is responsible?
What can I/we do?

The response to these questions were summarised by a facilitator from each group
and is detailed below, but with the output from all four groups integrated into a single
account. In addition, individuals were encouraged to add to a list of ideas as to what
they felt they could or should do. This list is also presented below.

Summary of output from the groups
1. What are the key issues of concern and is there consensus on this?
General issues of concern identified were:
Ø Nutrient loads too high
Ø Damaging land use practices, especially agriculture and forestry, but
also quarries, housing and infrastructure development
Ø Lack of awareness
Ø Lack of enforcement
Ø Insufficient resources

Ø Inadequate policies
Ø Lack of recognition of urgency
Ø Invasive alien species
Specific issues of concern were:
Ø Intensive farming practices, including excessive use of chemical
fertilisers and slurry spreading
Ø Use of chemical fertilisers in forestry, and clear felling
Ø Poorly operated and inadequate waste water treatment plants
Ø Poorly built and un-maintained septic tanks
Ø Water abstraction
Ø Dumping litter
Ø Peat extraction
2. What are the barriers to progress?
The main barriers to achieving progress in addressing the problems were:
Ø
Ø
Ø
Ø
Ø

A marked lack of political will
Lack of regulations
Weak and inappropriate legislation
Apathy among the public
Refusal by some sectors to acknowledge the problems

3. What can be done?
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø
Ø

Identify sources of pollution and prioritise action
Introduce incentives to reduce nutrient loads
Adopt agricultural by-laws
Improve REPS and increase its uptake
No re-planting of clear felled areas
Increase the use of the media to promote the messages
Increase cooperation and communication
Target schools and colleges to raise awareness and enthusiasm
Improve strategic planning
Introduce effective “polluter pays” taxation
Establish septic tank inspection and maintenance programme
Control mink
Ensure cross-compliance
Implement the Water Framework Directive fully and effectively
Use the EU Court of Justice where necessary
Develop an integrated programme for a single catchment as a
pilot/demonstration

4. Who is responsible?
Ø Central Government agencies
Ø Local authorities

Ø
Ø
Ø
Ø
Ø

EPA
Fisheries Boards
Teagasc
Coillte
Everybody as individuals

5. What can I/we do?
The points arising from the group sessions are best summarised through the
list of individual ideas presented below:

Summary of individual ideas for “what can I do?”
§
§
§
§
§
§
§
§
§
§
§
§
§
§
§
§
§
§
§
§
§
§

Keep environmentally aware and inform others
Lobby for enforcement of existing legislation
Promote awareness of the value of the lakes – water quality, habitats, heritage
and environment
Ensure regular maintenance of septic tanks
Control American mink
Promote pilot programme on Lough Carra to identify all nutrient sources
Promote reduction of nutrient loading to lakes
Hold local meetings to pass on the messages from this conference
Find out what people really think about the environment and try to change
negative and laissez faire attitudes
Use existing data and information to inform the public of the urgency, and of
the steps that individuals can take to help solve the problems
Initiate cooperative attitude and promote dialogue
Demand strong local enforcement of existing environmental legislation on
diffuse pollution
Lobby local, national and EU politicians
Reduce use of household detergents
Provide information to the news media
Write letters and articles for local papers
Involve schoolchildren
Publicise what local organisations are doing to protect the environment
Raise awareness of the zebra mussel threat
Provide information to and promote the work of the CarraMaskCorrib Water
Protection Group
Provide professional advice and information
Educate local politicians and give them clear action points

Summary points for the final plenary session
It was agreed by the meeting that there is a genuine and serious issue with respect to
the continued and continuing degradation of the Great Western Lakes and the heritage
of their catchments. A key issue for which there was consensus was the need for a
reduction of nutrients and identification of sources and risks. To provide effective
action there needs to be both incentives and regulations.
The issue of the contribution of nutrients from poorly operating waste water
treatment plants and those that did not have tertiary treatment to remove nutrients
was raised, as was the contribution from septic tanks. The need for a programme of
septic tank controls/upgrading was a recurring theme.
Agriculture was identified as an important contributor of nutrients, as was
forestry. The potential damage to water and heritage from clear felling was stated
clearly. The need for cross-compliance of regulations and directives was identified as
important, as were the opportunities that will arise through CAP reform and
“decoupling”.
Education and awareness were of major concern. It was recognised that awareness
was required at a number of levels and there was a need to engage with the media in a
serious and ongoing way. It was clearly important to promote the high quality of the
region for tourism and the economy.
A Pilot Programme on one lake was identified as a valuable approach. Lough Carra
was clearly the best candidate for this.

Conclusions
Overall, there is an opportunity to capitalise on shared interests and a need to identify
and distinguish long-term and short-term actions. There is a need for:
1.
2.
3.
4.

A clear statement about the threats and urgency, including action points.
The initiation of an awareness campaign, perhaps linked to a website.
Promotion of a local “Heritage Area” with a clear identity.
Recognising the importance of dialogue and opportunities for developing
synergies for action.
5. Developing an effective lobby and political “buy-in”.
6. Projects rather than studies, including immediate compliance with “best farming
practice” and working with REPS plans.
7. A next stage that would develop a strategy for protection/awareness of the
region and its lakes.
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1.

WATER FRAMEWORK DIRECTIVE

1.1

Introduction

The Water Framework Directive (WFD) of the European Parliament and Council
(2000/60/EC) is the most important piece of European water legislation ever. It sets
clear environmental objectives and applies to all Europe’s rivers, lakes, estuaries,
coastal waters and groundwater. The directive aims to maintain “high status” of
waters where it exists, prevent any deterioration in the existing status of waters and
achieve at least “good status” of all waters by 2015. Water management will be based
on natural river catchments rather than administrative or legal boundaries, which often
fragment river basins.
Management must be planned and implemented in a way that achieves the best
possible balance between the protection and improvement of the water environment
and the interests of those who depend on it for their prosperity and quality of life. The
key to this is getting all water users and interested parties — the stakeholders —
involved. Important milestones in the implementation of the Directive are shown in
Table 1.
Table 1. Timescale of the Water Framework Directive

Key Dates

Requirement

December 2004

An analysis of pressures and impacts on our waters has
to be completed including an economic analysis –
Characterisation Report

December 2006

Monitoring programmes have to be operational.
Latest date for public participation to begin.

December 2008

River Basin Management plans to be presented to the
public.

December 2009

First River Basin Management Plans to be published.

December 2012

Programme of Measures to be fully operational.

December 2015

Waters to meet ‘good status’.

1.2

European Communities (Water Policy) Regulations 2003, (S.I.
722).

The European Communities (Water Policy) Regulations 2003, S. I. No.722 transposed
the WFD into Irish Law. The EPA is charged with co-ordinating measures by local
authorities, for reporting to the European Commission and for other specified
functions. Relevant local authorities (LA) act jointly, as the “competent authorities”
for the making of river basin management plans, with one LA acting as the coordinating authority in each RBD.
Galway County Council has been designated as the lead Local Authority in the
Western RBD. Other LAs in the RBD with the statutory role in promoting,
establishing and implementing the Directive’s requirements are: Clare County
Council, Galway City Council, Leitrim County Council, Mayo County Council,
Roscommon County Council, and Sligo County Council. The Local Authorities have
overall responsibility for Characterisation, Programme of Measures and establishing
River Basin Management Plans in their basin districts, assisted by river Basin Projects
supported by consultant groups. The Legislation requires that the LAs establish a river
basin district advisory council to consider matters relating to the preparation of the
river basin management plan and other matters relevant to the protection and use of
the aquatic environment and water resources in the district, and to advise and make
recommendations on these matters to the relevant public authorities.
At national level, the Department of Environment, Heritage and Local Government
has established a WFD Co-ordination group (the National Coordination Group –
NCG) to support implementation of the directive (www.wfdireland.ie). The NCG
comprises officials of relevant government departments. Additionally, a National
Technical Coordination Group (NTCG) provides guidance on a coherent approach to
implementation. The Group focusses on delivering the technical requirements of the
Directive, oversees the testing and application of technical guidance from Europe,
and ensures coordination and consistency across Irish RBDs, and with other Member
States, the UK, Scotland and Northern Ireland in particular.

1.3

Western River Basin District Area

The Western River Basin District is one of Ireland’s eight RBDs (Figs 1 and 2). It
stretches from County Clare to County Leitrim, containing parts of Counties Galway,
Galway City, Mayo, Roscommon, and Sligo and extends out beyond the territorial
limit into the Western Atlantic. The area covers over 12,000 km2. It comprises 89
river catchments with over 14,200 km of river, of which about 52% are “first order”
streams, feeding into larger river system. The major catchments include the Corrib,
Moy, Ballysadare, Dunkellin and Bonet rivers.

Fig 1 Ireland’s River Basin Districts

Fig 2 Western River Basin District Area

The WRBD contains 5,638 lakes of which sixty nine are greater than 50 hectares.
These include the Great Western Lakes the Corrib, Mask, Carra, Conn and Cullin.
Four percent are between 50 and 10 hectares, a further four percent between 10 and 5
hectares, fifteen percent between 5 and 1 hectare and seventy six percent are less than
1 hectare in size.
The area east of the Great Western Lakes comprises mainly well drained karst
limestone overlain by grassland, generally used for agriculture. The western part the
RBD is dominated by peatland and forestry. Agriculture comprises 47% of the area.
The RBD is relatively sparsely populated with urban infrastructure comprising about
0.03% of the area.
The Geological Survey of Ireland has identified four main aquifer types in the basin
(Fig 3). Some areas, such as the islands remain to be assigned their aquifer
designation and this work is in progress. The main aquifers are the productive
Karstified, Fractured Bedrock and Sand and Gravel, found mainly in the Eastern part
of the basin and the Poorly Productive Bedrock found mainly in the Western part of
the basin and overlain typically by peat. Groundwater is abstracted from the
productive aquifers for both public and private water supplies.

Fig 3. Main Aquifers in Western RBD Area

The Western RBD Project assists implementing the Water Framework Directive. The
Project comprises a Steering Group, a Management Group, a Project Coordinator and
a core group of consultants ESBI, White Young Green and WRc working together
with State Agencies and the Department of the Environment, Heritage and Local
Government. The Project is charged with delivering:
•
•
•
•
•

Characterisation Report;
Programme of Measures;
Monitoring Programme;
Public Consultation; and
River Basin Management Plan.

2.

CHARACTERISATION OF WATER BODIES

2.1

Introduction

For the purpose of assessment, reporting and management all waters in the basin have
been divided into unique “waterbodies”, a clearly defined area which delineates a
section of any body of water. A section of river can, for example, be classified as a
separate waterbody. It is both the relevant reporting unit and the management unit.

2.2

Groundwater

Physical characteristics of groundwater bodies in Ireland are based on the flow regime
of four different aquifer types: karstic (KA), productive fractured bedrock (FI), gravel
(SG) and poorly productive bedrock (PP) (Table 2).

Table 2 Summary of groundwater body types based on flow regime

RBD
W-RBD

2.3

Groundwater body types
based on flow regime
Gravel
Karstic
Poorly productive bedrock
Productive fissured
bedrock

Number of
% of
Water Bodies number

% area
of RBD

3
45
40

3.2
47.4
42.1

1.0
39.8
56.7

7

7.4

2.5

Surface water bodies

Surface water body type descriptions (rivers, lakes, coastal and transitional waters) are
based on work carried out by the EPA and other organisations. Assigning water
bodies to types that are ecologically meaningful is the first step in assessing the
ecological condition.

River Water Bodies:
The generation of surface water bodies in the Western RBD resulted in a total of nine
hundred and fifty one river waterbodies as part of the RBD characterisation. Surface
water bodies are further subdivided on the basis natural factors which determine
biological communities (e.g. for rivers - geology and river slope, for lakes – size,
altitude, depth, and catchment geology). Such a typology distinguishes between
effects of natural factors compared with man made (anthropogenic) activities.
Geology asserts a strong influence on freshwater ecology and the Western RBD can
be divided into two main geological areas, calcareous and non calcareous. All Irish
rivers have been allocated to one of 12 primary types based primarily on geology
(alkalinity or hardness) and river slope (velocity). All of these are found in the
Western RBD. The predominant river water body types are type 31 (greater than 25%
calcareous, high water hardness and low slope), type 32 (greater than 25% calcareous,
high water hardness and medium slope) and type 12 (100% siliceous, soft water, and
low slope) (Table 3).
Table 3 River Water Body Types in Western RBD Area

River water Body Type

Number

Siliceous Low Slope
34
Siliceous Medium Slope
139
Siliceous High Slope
49
Siliceous Very High Slope 52
Mixed Low slope
43
Mixed Medium Slope
71
Mixed High slope
24
Mixed Very high Slope
24
Calcareous Low Slope
288
Calcareous Medium Slope 168
Calcareous High Slope
32
Calcareous Very High Slope 27

Channel Length
(km)
101.7
338.8
95.
55.8.
206.5
206.0
74.4.
53.7.
1,719.3.
626.9,
106.8,
39.6

Channel Length
%
2.8
9.3
2.6
1.5
5.7
5.7
2.1
1.5
47.4
17.3
2.9
1.1

Lake Water Bodies
Altitude, depth and size of a lake waterbody and its catchment geology are important
factors in differentiating lake type. In Ireland thirteen lake types were identified and,
nationally, only large lakes above 50 hectares were typed. As available data on lake
alkalinity and mean lake depth was limited, only a small proportion of lakes could be
typed nationally. Initially only fifty nine lakes have been typed in the Western RBD
(Table 4).
Table 4 Lake Water Body Types in Western RBD Area

Lake Water Body Type
High alkalinity, deep and large
High alkalinity, shallow and large
Moderate alkalinity, deep and large
Moderate alkalinity, deep and small
Moderate alkalinity, shallow and large
Moderate alkalinity, shallow and small
Low alkalinity, deep and large
Low alkalinity, deep and small
Low alkalinity, shallow and large
Low alkalinity, shallow and small
Not Typed

No of Lakes
7
7
7
1
6
2
17
1
10
1
263

Although over 5,638 lakes are located in the Western RBD, the WFD requires
reporting on:
•
•
•

Lakes greater than 50 hectares in area;
water abstraction lakes (with abstractions greater than 10 m3 per day); and
lakes that are associated with Special Areas of Conservation (SAC)

For SACs it is necessary to report on a representative number of lakes that reflect the
status of waterbodies within the SAC. These are generally lakes of very small size
(less than 1 ha). When the sixty nine lakes greater than 50 ha are added to water
abstraction lakes and lakes associated with SACs, this number increases to 381 that
must be assessed in the Western RBD (Table 5).
Table 5 Lakes in the Western River Basin District required to be assessed under the WFD

Lake Size

Number

≤ 50 Hectares
5 - < 50 Hectares
< 5 Hectares

69
271
41

Water
Abstraction
12
8
2

Associated
with SAC
51
252
38

Transitional and Coastal Water Bodies
Six transitional water body types and twelve coastal water body types were identified
based on tidal range, exposure, and salinity. The Western RBD coastline extends fro
some 2,500 km and is indented by many small estuaries and lagoons. A total of 68
transitional water bodies of two types have been identified. Predominantly these are
small transitional lagoons, such as Furnace Lough, Ballyconneely, Loch and Chara
(Arainn) and Loch Anillaun (Cleggan Bay). The meso or polyhaline, sheltered
transitional water bodies, such as the Corrib Estuary, Kinvarra Bay, Westport Bay,
Moy Estuary and Sruwaddocon Bay comprise the greater area (93.7%).
There are four coastal water body types found in the Western RBD area. These are
euhaline, mesotidal, moderately exposed such as the large Aran Islands-Galway BayConnemara water body; euhaline , mesotidal , moderately exposed such as Blacksod
Bay and Broadhaven Bay; euhaline, mesotidal sheltered such as Sligo Harbour; and
euhaline, sheltered coastal lagoons such as Cartoon Lough (Kilalla Bay) and the
Rincarna Pools .

3.

PROTECTED AREAS

Article 6 of the Water Framework Directive (2000/60/EC), requires a “register or
registers of all areas lying within each river basin district which have been designated
as requiring special protection under specific Community legislation for the protection
of their surface water and groundwater or for the conservation of habitats and species
directly depending on water” . In Ireland, this Register has been compiled on a
national basis by the Environmental Protection Agency (EPA) comprising:
•
•
•
•
•

Areas designated for the abstraction of water intended for human consumption;
Areas designated for the protection of economically significant aquatic species
(fish, shellfish);
Areas designated as recreational and bathing waters;
Nutrient-sensitive areas; and
Areas designated for the protection of habitats (including birds).

There are 304 significant water abstractions in the Western RBD. Abstraction occurs
both from surface water bodies (rivers, lakes) and from groundwater (boreholes and
springs).
Aquaculture is intensive along the Western RBD coastline. However not all areas
have been designated under the Irish Shellfish Regulations (S.I. 200 / 1994). Of the
fourteen areas designated as economically significant shellfish growing waters five
are located in the Western RBD area. These are Aughinish Bay, Inner Galway Bay
South, Kilkieran Bay, Killary Harbour and Newport Bay.
A total of twenty seven protected areas for bathing waters (Bathing Waters
Regulations (S.I. 155 / 1992) and subsequent amendments) are listed within the
Western RBD area.
The nutrient sensitive areas included within the Register are Nitrate Vulnerable Zones
(NVZ) and those waters listed in the Urban Waste Water Treatment (UWWT)

Regulations. The Nitrates Action Programme applies to the whole national territory.
The rivers, lakes and transitional waters that are listed within the UWWT Regulations
(S.I. 254 / 2001) have been included within the Register. The waterbody containing
the sensitive area is used to represent the nutrient sensitive area. Only the Castlebar
river has been designated as nutrient sensitive under the UWWT regulations.
Salmonid waters, Special Areas of Conservation (SACs, cSACs, pcSACs) and Special
Protection Areas (SPAs and pSPAs) are included within the Register as areas
protected for water dependent species and habitats. There are two main areas
designated in the Western RBD as Salmonid waters (Salmonid Regulations (S.I. 293 /
1988), the Moy river and tributaries in County Mayo and Lough Corrib (the only
designated Salmonid lake in the country) and the Corrib river.
The Western RBD supports the highest extent and diversity of water dependent
habitats and species in Ireland. These include a high proportion of Annex 1 habitats
and Annex 2 species listed in the Habitats Directive (92/43/EEC), under which
Special Areas of Conservation (SACs) are designated. Together with Special
Protection Areas (SPAs) which are designated under the Birds Directive
(79/409/EEC), SACs form the Natura 2000 network of European designated sites. In
the Western RBD area there are 122 SACs and 28 SPAs included within the Register.
Most of the sites are large and include a number of different water dependent habitats
and species, depending on different sources of water for their maintenance. They
include coastal areas, transitional water areas, rivers, lakes and groundwater
dependent ecosystems like turloughs.

4. CHARACTERISATION OF PRESSURES AND IMPACTS

4.1

Introduction

The WFD characterisation process requires identification of water bodies that,
because of human activities, are at risk of failing the environmental objectives of the
directive. The pressures and impacts analysis is also referred to as a risk analysis.
Assessment of the risk of failing the environmental objectives can be from existing
monitoring and on the basis of predictive assessment. An analysis of pressures
provides an indication of the likelihood of achieving good/high status. A waterbody,
although not deemed impacted, could become so if no measures are implemented.
Pressures and impacts analysis helps to prioritise issues for establishing programmes
of measures, and in developing suitable monitoring programmes. It also serves to
highlight where pressure and impact data is lacking, leading to uncertainties in the
assessment of some waterbodies (those placed in the probably at risk and probably not
at risk categories) and where additional information is needed. Importantly, it
establishes a baseline for the river basin management planning cycle. Four categories
have been adopted to describe the water body’s degree of risk (Figure 4).

Figure 4 Irish Risk Assessment Categories

The assessment of pressures and impacts is described in the E.U. Common
Implementation Strategy (CIS) Pressures and Impacts Guidance Document
(IMPRESS) guidance. Pressures acting on waterbodies, assessed as part of a National
approach to risk assessment, ranged from point sources from urban wastewater to
industrial discharges, land use such as agricultural activity and afforestation, to
hydromorphological pressures such as water abstraction, impoundment and drainage
networks. Details of the assessment methodologies can be found in the background
documents section of the National Summary Characterisation Report on
www.wfdireland.ie.
The risk assessments, based on readily available information, is seen as a first step in
establishing the risk of achieving status, and provides the basis for subsequent
activities towards developing river basin management plans. Results of the analysis
for the Western RBD are available through a reporting tool at www.wfdireland.ie The
tool allows a user to zoom to the water body of interest and access the pressure and
risk status of that waterbody. The Western River Basin District Summary
Characterisation Report is available on www.westernrbd.ie.

4.2

Pressures acting on water bodies in the Western RBD area.

For groundwaters the main pressures in the Western RBD included water abstractions,
saline intrusion, diffuse sources and point sources (such as landfill sites, mines and
quarries). The main surface water pressures addressed were from water abstractions,
water flow regulations, morphological alterations (drainage and river defence works),

point sources (from industrial and urban wastewater mainly) and diffuse sources
(urbanisation, agriculture, forestry and peat harvesting).
Of primary relevance with respect to abstraction is the objective of preventing
deterioration in the status of water bodies. The WFD also requires the restoration of
impacted water bodies. In some cases, new abstractions could compromise the
restoration of such water bodies. Water abstraction can act as a pressure on aquatic
species which are sensitive to water levels in their ecosystem. Marginal communities
in the shallow parts around lakes and rivers can be heavily impacted upon by reduced
water levels and this effect can increase when influenced by water abstraction. The
same is true for groundwater dependent terrestrial ecosystems such as turloughs and
wetlands, many of which will be classed as National Heritage Area’s (NHA) or
Special Areas of Conservation (SAC). Potential impact increases during dry weather
when water levels are naturally low and abstraction pressure high.
In the Western RBD the main morphological pressures on rivers and lakes arise from
channelisation and dredging for silt and substrate removal. This activity occurs mainly
in the eastern part of the RBD. Impoundments by dams also give rise to some impacts
on lakes but the impact of embankments is low. Land use such as peat extraction,
coniferous forestry and urban impact are also important pressures. Morphological
impact for transitional and coastal waters is low also. Dredging of oysters beds occurs
in a number of locations, particularly in Blaksod Bay but is not so extensive as to put
the water body in the at risk category.
Surface water pollution via deep drainage pathways (i.e. the risk to surface waters
from polluted groundwaters) has been addressed under the groundwater assessments
in which groundwater dependant rivers, lakes and transitional waters are considered
as the receptor. Point source pressures considered in relation to groundwaters include
migration of pollutants from contaminated land, waste disposal sites and oil industry
infrastructure and discharges to groundwaters from mines and soakaways. Point
source pressures identified for surface waters include:
•
•
•
•
•

Waste Water Treatment Plants;
Combined Storm Overflows.
Integrated Pollution Control (IPC) licences;
Section 4 licences; and
Water Treatment Plants;

The potential impacts of a number of other point sources were also considered but,
owing to the absence of detailed records, requires further data.

4.3

Additional Risk factors

Additional risk factors include the effects of fishery activities and the presence of
introduced invasive (or alien) species such as Zebra mussel (Dreissina polymmorpha)
which might jeopardise the survival of native species. Invasive species can establish
themselves and impact native ecological communities. Zebra Mussel has been
identified in Lough Gill and Sargassum muticum (Japanese weed) has been identified
in Bertraghboy Bay and Sligo Bay areas (Table 6).

Table 6 Water bodies impacted by alien species

Reporting
Category

W-RBD

Rivers
Lakes
Transitional
Coastal

Number of
Water Bodies at
risk
(1a + 1b)

% by number
of water
bodies

1
3
1
3

0.1
0.9
1.5
10

% by water
body area

0.1
3.2
2.0
25.3

Certain fishery activities can result in ecological impact due to habitat damage. Risk
assessment, based on the distribution of these activities suggested only the Aran
Islands-Galway Bay-Connemara water body at risk. For coastal waters protected
areas in the Western RBD, only one water body (the Aran Islands-Galway BayConnemara water body) has been classed as being at risk; arising from failure of the
bathing water quality at beaches located near An Spideal in County Galway.

4.4

Overview of Groundwater Risk Assessments

Groundwater objectives are set for quantitative status and good chemical status by the
WFD. The groundwater assessments use a simple pressure, pathway, receptor model
to identify where the impacts on groundwaters are likely to occur. The overall
approach is illustrated in Figure 5.

Figure 5 Groundwater Risk Assessment Approach

The overall risk (Table 7) was obtained by taking the worst case (highest degree) risk
category for the quantitative, diffuse and point assessment for each water body. As
very few water bodies are at risk from over abstraction or saline intrusion and small
water bodies were delineated around point sources, diffuse pressures are the
predominant influence on large, at risk groundwater bodies (Figure 6).
Table 7 Groundwater bodies affected summary

RBD
W-RBD

Total at Risk

Reporting
Category

Number of Water
Bodies

% of number

% area of
RBD

1a at risk

0

0

0

1b probably at risk

38

40

27.9

2a probably not at
risk

43

45

67.4

2b not at risk

14

15

4.7

(1a+1b)

38

40

27.9

No groundwater bodies were categorised as at risk (1a) in the Western RBD area,
however 38 groundwater bodies (27.9% by area) were categorised as probably at risk,
43 (45% by area) were categorised as probably not at risk (2a) and 14 (15% by Area)
were categorised as not at risk (2b).

Figure 6 Overall Groundwater Risk Status

4.5

Overview of Surface Water Risk Assessments

The risk procedures applied to Irish surface waters involve a combination of both
predictive (pressure) and impact assessments. The analysis includes abstraction, flow
regulation, morphological, point and diffuse pressures and incorporates impact data
from national monitoring datasets, including the effects of alien species and
information in relation to compliance with the standards set in other directives to
protect the environment. Figure 7 summarises the Irish surface water risk assessment
approach.

Figure 7 Surface Water Risk Assessments Approach (using river example)

Rivers risk Assessment
All rivers in Ireland are considered as potential salmonid fishery habitats;
consequently high receptor sensitivity thresholds were adopted. Impact data obtained
from the EPA national river biological surveys and the supporting physico-chemical
monitoring database has been used to refine the final risk category of water bodies
where good impact data is available. Good status is assumed to be equal to or better
than an existing biological status of Q4. Environmental quality standards also have
been adopted from existing European and National surface water quality standards for
example the Phosphorus Regulations (S.I. No. 258 of 1998).
The overall river risk status for the Western RBD, obtained by taking the worst case
risk category for the abstraction, flow regulation, morphology, point, diffuse and other

assessments for each water body, is summarised in Table 8 and in Figure 8. Impact
data was allowed to over ride the point and diffuse predictive assessment category,
thus reducing errors in the predictive approach.
Overall a large proportion (50%) of the river water bodies are at risk. This reflects the
precautionary nature of the process whereby a single pressure can cause a water body
to be classified at risk. The dominant influences on the at risk water bodies are impact
data and point and diffuse pollution pressures, with hydromorphological pressures
resulting in identification of a small number of river water bodies at risk but a
significant number in the probably at risk category.

Table 8 River water bodies risk assessment summary for Western RBD

RBD
W-RBD

Total at Risk

Reporting
Category
1a at risk
1b probably at
risk
2a probably not
at risk
2b not at risk
(1a+1b)

Number of
Water Bodies
126
350

% of
number
13.25
36.80

% area of
RBD
36.62
28.37

223

23.45

20.72

252
476

26.50
50.05

14.29
64.99

Figure 8 Rivers Overall Risk Assessment

Lake Risk Assessments
The risk procedure applied to Irish lakes follows that of rivers, involving a
combination of both pressure and impact assessments. The process was applied to
lakes over 50 hectares in size, water abstraction lakes, (greater than 10m3 per day or
50 p.e. equivalent) and protected areas lakes. In the latter case there are a large
number of lakes located in or adjacent to Special Areas of Conservation and Special
Protected Areas and a representative number of these lakes were selected for risk
assessment. Overall, 322 lakes were assessed in the Western RBD area. Impact data
obtained from the national lake survey datasets were reviewed by experts from the
Western RBD Project, the EPA and CFB to determine the impact risk category of
lakes where good impact data was available. Environmental quality standards have
been determined based on lake typology.
Overall assessment results for the summary pressures and impacts acting on the
Western RBD lakes are provided in Table 9. The overall risk category was obtained,
as for rivers, by taking the worst case risk category. The process is precautionary in
that a single pressure can cause a water body to be classified at risk. The dominant
influences on the at risk water bodies are impact data arising principally from
increased nutrient input and hydromorphological pressures. Although the overall
assessment indicated 25% of lakes to be at risk the relatively high % area of lakes at
risk indicates that these are the larger lakes in the basin (Figures 9 and 10). The
overall lake risk assessment for the Western RBD area is shown on Fig 11. This
includes the rivers risk assessment in the form of categorised river segments.
Table 9 Lake water bodies affected summary

RBD
W-RBD

Total at Risk

Reporting
Category
1a at risk
1b probably at
risk
2a probably not
at risk
2b not at risk
(1a+1b)

Number of
Water Bodies
47
33

% of
number
14.6
10.2

% area of
Lakes
78.6
5.7

50

15.5

8.7

192
80

59.6
24.8

7
84.3

Summary Risk Assessment Lakes by Size
120
98

100

No. of Lakes

82

80

at risk (1a)
probably at risk (1b)

60

probably not at risk (2a)
not at risk (2b)

40
21

19

20

7

0

1 0 0 0

< 1 ha

11
3

1 - 10ha

26
16 18

8

10 to 50 ha

12

>50 ha

Lake Size range
Figure 9 Summary of Lake Water Risk assessment Bodies by Size

Lake Water Bodies Pressures and Impacts
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Figure 10 Summary of Lake Water Bodies Overall Risk Assessment by Pressure
and Impact

Figure 11 Overall Lake Risk Assessment

Overview of Transitional and Coastal Risk Assessments
The risk procedures applied to Irish marine (transitional and coastal) water bodies are
similar to the river and lake risk assessment procedures, and incorporates impact data
from national marine monitoring datasets, although this data was very limited, and
effects of alien species, fishery activities and information in relation to compliance
with the existing standards.
The results of the assessment are summarised in Tables 10 and 11 for transitional and
coastal water bodies, respectively. The overall risk category was obtained by taking
the worst case risk category for the abstraction and flow regulation (for transitional
waters only), morphology, impact and other assessments for each water body. The
process is precautionary in that a single pressure can cause a water body to be
classified at risk. The dominant influences on the at risk water bodies are
hydromorphological pressures and impact data resulting in identification of a small
number of at risk transitional and coastal water bodies.
Table 10 Transitional water bodies affected summary

RBD
W-RBD

Total at Risk

Reporting
Category
1a at risk
1b probably at
risk
2a probably not
at risk
2b not at risk
(1a+1b)

Number of
Water Bodies
8
10

% of
number
11.8
14.7

% area of
RBD
19.8
61.5

6

8.8

16.0

44
18

64.7
26.5

2.7
81.3

Number of
Water Bodies
2
2

% of
number
6.7
6.7

% area of
RBD
0.4
4.0

19

63.3

95.3

7
4

23.3
13.4

0.3
4.4

Table 11 Coastal water bodies affected summary

RBD
W-RBD

Total at Risk

Reporting
Category
1a at risk
1b probably at
risk
2a probably not
at risk
2b not at risk
(1a+1b)

5.

IDENTIFICATION OF AWB AND PHMWB

5.1

Introduction

The WFD recognises that some surface water bodies, which have been physically
altered for human usage, may not be able to achieve all the elements that comprise
good ecological status. Typical examples are canals used for navigation. The WFD
permits identification and designation of such bodies for which special targets must be
set to ensure compliance with the WFD objectives whilst retaining their beneficial
use. Two types of waterbody may be so designated, Artificial Water Bodies (AWB)
and Heavily Modified Water Bodies (HMWB). An AWB is a surface water body
created by human activity in a location where no water body existed before and which
has not been created by the direct physical alteration, movement or realignment of any
existing water body (e.g. dry-cut canal). A HMWB is a body of water which, as a
result of significant physical alterations by human activity, is substantially changed in
character and cannot, therefore, meet good ecological status (e.g. dammed river).
The environmental objective for AWB and HMWB is good ecological potential
(GEP) instead of “good ecological status”. Designated water bodies must also achieve
the objective of good chemical status by 2015. A stepwise approach to the
identification of AWB and HMWB has been developed nationally (background
documents to the National Summary Characterisation Report).
In the Western RBD, surface water bodies identified by the hydrological and
morphological risk assessments as being in the 1a “at risk” category, were taken
forward as a short list for the pHMWB designation exercise. Water bodies judged to
be capable of achieving GES, despite significant hydromorphological pressures, were
not designated as provisional HMWB. These included all river and lake water
abstraction water bodies. EPA experts reviewed each case presented by the RBD
Projects to finalise the schedules of provisional AWB and provisional HMWB. Two
provisional artificial waterbodies (Eglinton Canal and Cong Canal) were identified in
the Western RBD. No proposed provisional heavily modified water bodies were
selected by the expert group.

6.

SUMMARY OF RECOMMENDATIONS – FUTURE WORK

6.1

Characterisation Overview

All groundwaters, rivers, lakes transitional and coastal waters in the Western RBD
area have been divided into distinct water bodies which are the basic management
units required by the WFD. The first pressures and impacts analysis (risk
assessments) is an initial characterisation and each water body has been assigned to
one of four risk categories. The process helps to identify the key pressures acting on
waterbodies in the area and the key data gaps where further information is required.
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These gaps and uncertainties will be addressed under further characterisation,
monitoring and measures developed through a targeted series of studies (fieldwork,
modelling) designed to verify the linkage between pressure and impacts, allow
environmental objectives to be set and provide a rigorous approach to development of
a programme of measures. The objective of this further work is to provide decision
support for the implementation of the WFD.

6.2

Further Characterisation

National Co-ordination Groups and related Working Groups and the RBD projects
established to drive the implementation of the WFD will continue to collaborate
during the preparation of the first river basin management plan. The GSI have
prepared a detailed plan for implementation of further characterisation of groundwater
bodies identified as at risk.
For groundwater, most of the initial risk assessment results were in the probably not at
risk (2a) and probably at risk (1b) categories. These uncertain results need to be recategorised as either “at risk” or “not at risk”. In some cases this will involve
verifying data that has been used in the risk assessment process, but in other cases
further data will be collected. Monitoring locations in current use by the EPA will be
assessed to determine if they are suitable and representative, and new monitoring
locations suggested during the further characterisation process
The pressure layer dataset used to assess the quantitative risk from abstraction only
included public abstractions. Further detail on unregulated abstractions such as
agricultural and industrial will be collected as part of further characterisation process.
For the groundwater quality risk assessments, work is ongoing at a national level to
improve the input data for the different point sources. For example, a registry of
disused and illegal landfill sites is being compiled by the EPA. The individual point
source risk assessments are also being improved. For diffuse sources, the thresholds
used to put groundwater bodies into the different risk categories are being reviewed,
and an improved risk assessment methodology is being developed for mobile organic
contaminants.
The quality of data comprising the pathway layers varies considerably throughout the
country. Teagasc soil and subsoil maps were not completed for all counties in time
for the initial characterisation, and risk assessments for these counties will be re-run
when the maps are completed. Similarly, the vulnerability mapping has only been
carried out by the GSI in counties that have a groundwater protection plan. In the
Western RBD this is only Clare and Roscommon, which constitute only a very small
area of the RBD. Detailed groundwater protection plans are required for Galway,
Mayo and Sligo. As part of further characterisation, the Western RBD Project is
undertaking fieldwork to improve the extreme vulnerability mapping using resistivity
measurements and window sampling for verification. Future detailed vulnerability
mapping. This work will be coordinated with the GSI.
Initial characterisation of groundwater dependent terrestrial habitats (GWDTE) were
delineated based on topography, although groundwater flow cannot be assumed to
follow topography, particularly in karst areas. The areas of impact for GWDTE will
be improved during further characterisation. The actual groundwater dependent areas
in each GWDTE will be identified by the National Parks and Wildlife Service. In
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addition, studies will be carried out on turloughs to delineate more accurately the
areas contributing groundwater flow to them.

6.3

Monitoring Proposals

Monitoring Programmes are required to be established by 2006 for surface waters,
groundwaters and protected areas. These programmes are required to determine status
of water bodies, to provide for trend analysis in future and to demonstrate the
effectiveness of the programmes of measures in the long term. Further
characterisation will feed into the design of the monitoring.
The issue of dangerous substances is a significant, data gap/area of uncertainty in
Ireland. A National Substances Screening Monitoring Programme commenced in
early 2005. This includes monitoring for the full lists of over 200 dangerous
substances identified. This will test for the relevance of all candidate parameters and
will provide data towards the further requirement to establish EQS levels for Irish
waters. The programme will initially include 23 sites, which incorporates sites
downstream of major towns, sites associated with agriculture, mining, forestry
activities and rural households and four groundwater sites. A site in the Corrib
Estuary transitional waterbody has been included in this network.
Work has been ongoing in relation to the development of a comprehensive national
monitoring system which will incorporate all monitoring requirements including those
of the WFD (Surveillance, Operational, Investigative and other). The Western RBD
has already undertaken a review of the groundwater monitoring locations as to their
suitability to meet future groundwater monitoring needs. The draft rivers, lakes,
transitional and coastal waters WFD surveillance and Operational monitoring sites
have also been identified. These proposed monitoring programmes will be integrated
to derive the maximum benefit in terms of data and information and will ensure
compliance with the requirements of the WFD and national monitoring programmes
under other Directives and Legislation. This work will be completed by end of 2005.
A large number of river water bodies have been categorised in the uncertainty areas of
probably at risk and probably not at risk. To help refine the risk assessments the
Western RBD Project has developed a small stream risk score based on field
monitoring of biological communities. Although the first order streams are not
included in the WFD risk assessment the extent of river length in this category is
substantial (as high as 52% in the Western RBD), These small streams are
characterised by low banks and narrow channels and provide the main conduit for
pollution to access the main river channels. An assessment of these small streams will
provide an indication of their risk status. On average, river waterbodies would contain
up to 12 small streams. It is proposed to assess these streams, initially for waterbodies
in the probably at risk and probably not at risk categories, and assign a risk status
based on the small streams score. If one small stream fails then the waterbody would
be re-categorised as at risk of not achieving the WFD status requirement. The
assessment would be continued for river water bodies at risk. This process would help
focus on smaller areas within at risk river waterbodies and help target the measures to
these areas.
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6.4

Programme of Measures

A major challenge for implementation of the WFD is the design of the programme of
measures in response to the significant water management issues identified by the risk
assessment and further characterisation work. Measures will include both basic
measures, required to fulfil obligations under existing EC legislation, and
supplementary measures targeted at specific pressures. Such measures may require
changes in legislation and in practices which would have potential economic impacts
for the sectors concerned. It is essential that the programme of measures is fully
justified and the implications fully considered and understood. Stakeholder
involvement is a key to this process.

6.5

Next Milestone

Public consultation and participation is enshrined in the WFD process and these
aspects will become more dominant in the next phase of the project. The next major
milestone under the WFD is the publication of the timescale and work programme in
2006 for the production of the river basin management plan. This will initiate the
formal consultation requirements of the WFD. This is followed by a reporting
deadline in 2007 for the Significant Water Management Issues establishing the
priorities in terms of water management in the Western RBD. The first River Basin
Management plan will be drafted in 2008 for the Western RBD area for public
consultation and finalised in 2009.

7.

WRBD PROJECT OFFICE

A Project Office has been established in Galway by the lead Local Authority, Galway
County Council and a Project Steering group and a Project Management Group have
also been established to develop the management plan for the Western River Basin
District.
The coordinates of the WRBD Project Office are:
WRBD Project Office
Unit 2, Floor 2
Lisbaun Industrial
Estate,
Tuam Road,
Galway

7.1

Pat Canney
Project Co-ordinator
Tel: 091 746814
Mob: 087 2909378
Email:
pcanney@galwaycoco.ie

Paddy Kavanagh (ESBI)
Project Manager,
Tel: 091 746804
Mob: 087 22 84 327
Email:
paddy.kavanagh@esbi.ie
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