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Generic rock types in Ireland 
(Collins & Cummins, 1996)
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Percentage frequency of occurrence with fitted smoothed line for Isoetes lacustris (××××,��) 
and Chara (�,� �) against alkalinity in lakes with summer TP < 20 µµµµg l-1 (n = 100). Trewness

smoothed line was fitted (Velleman, 1997). 



• Keystone species in that they are essential in 

maintaining ecosystem structure and functioning.

• Functional component of many soft-water lake 

ecosystems: 

� oxygenation of sediments -helps maintain 
oligotrophic conditions (through sediment 
phosphorus retention and coupled nitrification–
denitrification)

� Habitat for associated invertebrates

• Umbrella species

• ISOETIDS: Isoetes lacustris, Littorella uniflora, 

Lobelia dortmanna and Eriocaulon aquaticum



Eutrophication
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How did IE set boundaries? 
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Selection of TP bands (- - -) based on the lowess smoothed relationship (��) between 

Simpson’s diversity index and transformed (Log x+1) TP. Smoothed relationship of 

chlorophyll a with transformed (Log x+1) TP is overlain (green line). Graph refers to lakes > 

20 mg l-1 CaCO3 only, TP values were mostly measured in Spring.

Diversity starts to decrease, 

therefore resulting in an 

‘undesirable disturbance to the 

balance of organisms’ which 

corresponded to a TP 

concentration of 25 µµµµg l-1. 

The increase in diversity between 

10 and 25 µµµµg l-1 TP may 

correspond to normative 

definitions of good status in that 

the change in not an ‘undesirable’ 

one.







How we classify lakes



Many organisations inputting to status

� Environmental Protection Agency Ireland

� Inland Fisheries Ireland

� Local Authorities

� Marine Institute

� Waterways Ireland

� Office of Public Works

� National Parks and Wildlife Service

� NIEA



For lakes WFD focused BQE assessment 
systems development began in 1995
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Relationship between the macrophyte index and transformed (Log x + 1) TP µg l-1

in lakes with alkalinity > 20 mg l-1 CaCO3. � = reference lakes (n = 22) � = (non 

reference lakes (n = 71). Outliers (×) are Loughs Cloonagh and Salt.



DPSIR FRAMEWORK

� Source eea (http://ia2dec.ew.eea.europa.eu/knowledge_base/Frameworks/doc101182/)



PRESSURES
• Eutrophication
• Acidification 
• Alkalinization,
• Water level changes / Abstraction 
• Habitat destruction
• Sedimentation 
• Peat erosion
• Invasive alien species
• Priority substances
• Climate change

Drivers and Pressures on softwater

lakes – some examples

DRIVERS
• Agriculture
• Forestry
• Industry
• Urban/Residential
• Mining
• Waste disposal
• Water supply
• Flood control
• Tourism
• Power generation
• Economic situation





� The Eastern River Basin 

District – 524 natural lakes

� Wicklow – Located mainly 

within hydrometric areas 09: 

Liffey and 10: Vartry–Avoca.

� http://www.erbd.ie



Monitored lakes

Criteria for lake 

selection:

• > 50 ha

• Protected 

areas

Bray Lower

Dan

Pollaphuca

Tay

Glendalough

Varty



Rock types



Corine

Bray Lower Dan Pollaphuca Tay Glendalough Varty

Peat Bog 80 70 40 81 58 10

Pastures 1 21 49

Coniferous Forests 9 10 3 19 8

Transitional scrub 12 12 8 4 15

Water Bodies 20 3 6 3 2 5

Natural Grassland 4 0 2 15

Other 0 1 9 3 3 14







Drinking water abstraction



IPPC facilities



Point sources



Historic mines



Status for Wicklow lakes BQEs

LAKE
Bray 

Lower Dan Pollaphuca Tay
Upper

Glendalough Vartry

OM/SM OM SM OM SM OM OM

Area ha 26 102 1946 50 35 156

Average of Alkalinity 
(CaCO3) mg/L 5 3 36 3 5 17

Min of pH 5.6 4.9 6.9 4.8 6.4 6.8

Chlorophyll ug/L 0.6 2.4 2.1 2.1 0.7 2.5

Total Phosphorus mg/L 0.023 0.009 0.023 0.010 0.006 0.011

Macrophyte Status Moderate Good Moderate Moderate Good Moderate

Phytobenthos Status Good Good

Phytoplankton Status High High

Fish Status Good High

Overall Status for BQE Moderate Good Moderate Moderate Good Moderate



Status for Chemistry

LAKE
Bray 

Lower Dan Pollaphuca Tay
Upper

Glendalough Vartry

Oxygenation Status High/Good High/Good High/Good High/Good High/Good High/Good

Ammonia Status High High High High High High

TP Status Good High Good High High Good

Nutrient Conditions Status Good High Good High High Good

Acidification Status High High Moderate High High High

Thermal Status Pass Pass Pass Pass Pass Pass

Specific Pollutants Fail Fail

GPC Status Good Moderate Moderate Moderate High Good



Status summary

LAKE
Bray 

Lower Dan Pollaphuca Tay
Upper

Glendalough Vartry

Alien Invasive Species

HMWB GEP GEP

Hydromorphology Status High High

Ecological Status  Moderate Moderate Moderate Moderate Good Good

Chemical Status

Failing to 

achieve 
good

Failing to 

achieve 
good

Surface Water Status Moderate Moderate Moderate Moderate Good Moderate

Drivers of Status 
BQE/GPC/HM/AL BQE GPC (SP) BQE, GPC, 

BQE, GPC 
(SP), BQE BQE



Main Pressures at play

� Agriculture

� Eutrophication – Fertilizer additions

� Eutrophication – Stocking density / access



Main Drivers and Pressures at play

� Reservoirs – habitat disturbance in littoral zone

� Point sources 

� Forestry

� Acidification

� Eutrophication - Plantation and Clear-felling

�
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Lugduff River Glenealo River

Bedrock Geology Schists Granite

Landuse 90% afforested (SS) Heather (0% forest)
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Brown Trout (0+) 15 15

pH (mean) 4.48 5.55

Ca (mean) mg l-1 1.05 2.40

Al (labile) µg l-1 238 9

Surviving Trout (168 hrs) 3 15

Mortality rate (%) 80 0




