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Introduction

European and national legislation places a collective obligation on Ireland and its citizens 
to maintain habitats and species in the Natura 2000 network at favourable conservation 
condition. The Government and its agencies are responsible for the implementation and 
enforcement of regulations that will ensure the ecological integrity of these sites.

A site-specific conservation objective aims to define favourable conservation condition for 
a particular habitat or species at that site.

Favourable conservation status of a habitat is achieved when:
  • its natural range, and area it covers within that range, are stable or increasing, and
  • the specific structure and functions which are necessary for its long-term maintenance 
exist and are likely to continue to exist for the foreseeable future, and 
  • the conservation status of its typical species is favourable.

The favourable conservation status of a species is achieved when:
  • population dynamics data on the species concerned indicate that it is maintaining itself 
on a long-term basis as a viable component of its natural habitats, and
  • the natural range of the species is neither being reduced nor is likely to be reduced for 
the foreseeable future, and 
  • there is, and will probably continue to be, a sufficiently large habitat to maintain its 
populations on a long-term basis.

The overall aim of the Habitats Directive is to maintain or restore the favourable 
conservation status of habitats and species of community interest. These habitats and 
species are listed in the Habitats and Birds Directives and Special Areas of Conservation 
and Special Protection Areas are designated to afford protection to the most vulnerable 
of them. These two designations are collectively known as the Natura 2000 network.

The maintenance of habitats and species within Natura 2000 sites at favourable 
conservation condition will contribute to the overall maintenance of favourable 
conservation status of those habitats and species at a national level.

1.  The targets given in these conservation objectives are based on best available 
information at the time of writing. As more information becomes available, targets for 
attributes may change. These will be updated periodically, as necessary.
2.  An appropriate assessment based on these conservation objectives will remain valid 
even if the targets are subsequently updated, providing they were the most recent 
objectives available when the assessment was carried out. It is essential that the date and 
version are included when objectives are cited.
3.  Assessments cannot consider an attribute in isolation from the others listed for that 
habitat or species, or for other habitats and species listed for that site. A plan or project 
with an apparently small impact on one attribute may have a significant impact on 
another.
4.  Please note that the maps included in this document do not necessarily show the 
entire extent of the habitats and species for which the site is listed. This should be borne 
in mind when appropriate assessments are being carried out.
5.  When using these objectives, it is essential that the relevant backing/supporting 
documents are consulted, particularly where instructed in the targets or notes for a 
particular attribute.

Notes/Guidelines:

24 Jul 2017 Page 3 of 35 Version 1



Qualifying Interests

Owenduff/Nephin Complex SAC

* indicates a priority habitat under the Habitats Directive

000534

1106 Salmon Salmo salar

1355 Otter Lutra lutra

1393 Slender Green Feather-moss Drepanocladus vernicosus

1528 Marsh Saxifrage Saxifraga hirculus

3110 Oligotrophic waters containing very few minerals of sandy plains (Littorelletalia 
uniflorae) 

3130 Oligotrophic to mesotrophic standing waters with vegetation of the Littorelletea 
uniflorae and/or Isoeto-Nanojuncetea 

3160 Natural dystrophic lakes and ponds 

3260 Water courses of plain to montane levels with the Ranunculion fluitantis and 
Callitricho-Batrachion vegetation 

4010 Northern Atlantic wet heaths with Erica tetralix 

4060 Alpine and Boreal heaths 

5130 Juniperus communis formations on heaths or calcareous grasslands 

7130 Blanket bogs (* if active bog) 

7140 Transition mires and quaking bogs 

Please note that this SAC overlaps with Owenduff/Nephin Complex 
SPA (004098) and is adjacent to Carrowmore Lake Complex SAC 
(000476), Corraun Plateau SAC (000485), Clew Bay Complex SAC 
(001482) and Blacksod Bay/Broad Haven SPA (004037). See map 2. 
The conservation objectives for this site should be used in 
conjunction with those for the overlapping and adjacent sites as 
appropriate.

24 Jul 2017 Page 4 of 35 Version 1



Supporting documents, relevant reports & publications
Supporting documents, NPWS reports and publications are available for download from: www.npws.ie/Publications

Year : 1987

Title : The vegetation of Irish rivers

Author : Heuff, H. 

Series : Unpublished report to NPWS

Year : 1987

Title : A survey to locate blanket bogs of scientific interest in County Mayo. Part I

Author : Foss, P.; McGee, E.

Series : A report commissioned by the Wildlife Service

Year : 1989

Title : Survey to locate blanket bogs of scientific interest in Mayo. Part II

Author : Douglas, C.; Garvey, L.; Kelly, L.; O'Sullivan, A.; Van Doorsleer, L.

Series : A report commissioned by the Wildlife Service

Year : 1999

Title : A survey of the rare and protected flora of County Mayo

Author : McKee, A-M.

Series : Unpublished report to Duchas

Year : 2006

Title : Otter survey of Ireland 2004/2005

Author : Bailey, M.; Rochford, J.

Series : Irish Wildlife Manual No. 23

Year : 2006

Title : Conservation Plan for 2006-2011. Owenduff/Nephin Complex cSAC and SPA Site Codes 
000534 and 004098 Co. Mayo

Author : NPWS

Series : Conservation Plan

Year : 2007

Title : Supporting documentation for the Habitats Directive Conservation Status Assessment - 
backing documents. Article 17 forms and supporting maps

Author : NPWS

Series : Unpublished report to NPWS

Year : 2012

Title : The conservation status of juniper formations in Ireland

Author : Cooper, F.; Stone, R.E.; McEvoy, P.; Wilkins, T.; Reid, N.

Series : Irish Wildlife Manual No. 63

Year : 2012

Title : Ireland Red List No. 8: Bryophytes

Author : Lockhart, N.; Hodgetts, N.; Holyoak, D.

Series : Ireland Red List series, NPWS

Year : 2013

Title : National otter survey of Ireland 2010/12

Author : Reid, N.; Hayden, B.; Lundy, M.G.; Pietravalle, S.; McDonald, R.A.; Montgomery, W.I.

Series : Irish Wildlife Manual No. 76

NPWS Documents
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Year : 1982

Title : Otter survey of Ireland

Author : Chapman, P.J.; Chapman, L.L.

Series : Unpublished report to Vincent Wildlife Trust

Year : 1982

Title : Eutrophication of waters. Monitoring assessment and control 

Author : OECD

Series : OECD, Paris

Year : 2013

Title : A survey of red grouse (Lagopus lagopus scoticus) in the Owenduff/Nephin Complex Special 
Protection Area, County Mayo

Author : Murray, T.; Clotworthy, C.; Bleasdale, A. 

Series : Irish Wildlife Manual No. 77

Year : 2013

Title : The status of EU protected habitats and species in Ireland. Volume 2. Habitats assessments

Author : NPWS

Series : Conservation assessments

Year : 2014

Title : Guidelines for a national survey and conservation assessment of upland vegetation and 
habitats in Ireland, Version 2.0

Author : Perrin, P.M.; Barron, S.J.; Roche, J.R.; O’Hanrahan, B.

Series : Irish Wildlife Manual No. 79

Year : 2015

Title : Monitoring recommendations for Marsh Saxifrage (Saxifraga hirculus L.) in the Republic of 
Ireland

Author : Muldoon, C.S.; Waldren, S.; Lynn, D.

Series : Irish Wildlife Manual No. 88

Year : 2015

Title : Habitats Directive Annex I lake habitats: a working interpretation for the purposes of site-
specific conservation objectives and Article 17 reporting

Author : O Connor, Á.

Series : Unpublished document by NPWS

Year : 2015

Title : Monitoring methods for Hamatocaulis vernicosus (Mitt.) Hedenäs (Slender green feather-moss) 
in the Republic of Ireland

Author : Campbell, C.; Hodgetts, N.; Lockhart, N.

Series : Irish Wildlife Manual No. 91

Year : 2016

Title : Ireland Red List No. 10: Vascular Plants

Author : Wyse Jackson, M.; FitzPatrick, Ú.; Cole, E.; Jebb, M.; McFerran, D.; Sheehy Skeffington, M.; 
Wright, M.

Series : Ireland Red Lists series, NPWS

Year : 2017

Title : Owenduff/Nephin Complex SAC (site code: 534) Conservation objectives supporting 
document- blanket bogs and associated habitats V1

Author : NPWS

Series : Conservation objectives supporting document

Other References
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Year : 1989

Title : The genera Scorpidium and Hamatocaulis, gen. nov., in northern Europe

Author : Hedenäs, L. 

Series : Lindbergia, 15: 8-36

Year : 1989

Title : Three new localities for Saxifraga hirculus L. in Ireland

Author : Lockhart, N.

Series : Irish Naturalists' Journal, 23(2): 65-69

Year : 1991

Title : The spatial organization of otters (Lutra lutra) in Shetland

Author : Kruuk, H.; Moorhouse, A.

Series : Journal of Zoology, 224: 41-57

Year : 1998

Title : Studies in Irish Limnology

Author : Giller, P.S. (ed.)

Series : Marine Institute, Dublin

Year : 1998

Title : Studies of Irish Rivers and Lakes

Author : Moriarty, C. (ed.)

Series : Marine Institute, Dublin

Year : 2000

Title : Colour in Irish lakes 

Author : Free, G.; Allott, N.; Mills, P.; Kennelly, C.; Day, S.

Series : Verhandlungen Internationale Vereinigung für theoretische und angewandte Limnologie, 27: 
2620-2623

Year : 2002

Title : Deterioration of Atlantic soft water macrophyte communities by acidification, eutrophication and 
alkalinisation

Author : Arts, G.H.P.

Series : Aquatic Botany, 73: 373-393

Year : 2003

Title : Ecology of watercourses characterised by Ranunculion fluitantis and Callitricho-Batrachion 
vegetation

Author : Hatton-Ellis, T.W.; Grieve, N.

Series : Conserving Natura 2000 Rivers Ecology Series No. 11. English Nature, Peterborough

Year : 2005

Title : Lichens. An illustrated guide to the British and Irish species

Author : Dobson, F.S. 

Series : The Richmond Publishing Co. Ltd., Slough

Year : 2006

Title : Otters - ecology, behaviour and conservation

Author : Kruuk, H.

Series : Oxford University Press
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Year : 2006

Title : A reference-based typology and ecological assessment system for Irish lakes. Preliminary 
investigations. Final report. Project 2000-FS-1-M1 Ecological assessment of lakes pilot study 
to establish monitoring methodologies EU (WFD)

Author : Free, G.; Little, R.; Tierney, D.; Donnelly, K.; Coroni, R.

Series : EPA, Wexford

Year : 2008

Title : Water Quality in Ireland 2004-2006

Author : Clabby, K.J.; Bradley, C.; Craig, M.; Daly, D.; Lucey, J.; McGarrigle, M.; O’Boyle, S.; Tierney, 
D.; Bowman, J. 

Series : EPA, Wexford

Year : 2009

Title : The identification, characterization and conservation value of isoetid lakes in Ireland

Author : Free, G.; Bowman, J.; McGarrigle, M.; Little, R.; Coroni, R.; Donnelly, K.; Tierney, D.; Trodd, 
W. 

Series : Aquatic Conservation: Marine and Freshwater Ecosystems, 19(3): 264–273

Year : 2010

Title : Otter tracking study of Roaringwater Bay

Author : De Jongh, A.; O'Neill, L.

Series : Unpublished draft report to NPWS

Year : 2010

Title : Water quality in Ireland 2007-2009

Author : McGarrigle, M.; Lucey, J.; Ó Cinnéide, M.

Series : EPA, Wexford

Year : 2011

Title : Conservation biology of Saxifraga hirculus L. in Ireland

Author : Muldoon, C.S.

Series : Unpublished Ph.D. Thesis, Trinity College Dublin

Year : 2012

Title : Rare and threatened bryophytes of Ireland

Author : Lockhart, N.; Hodgetts, N.; Holyoak, D.

Series : National Museums Northern Ireland

Year : 2012

Title : The impact of conifer plantation forestry on the ecology of peatland lakes

Author : Drinan, T.J.

Series : Unpublished Ph.D. thesis, University College Cork

Year : 2012

Title : Lichens of Ireland. An illustrated introduction to over 250 species

Author : Whelan, P. 

Series : The Collins Press, Wilton, Cork

Year : 2013

Title : Conservation of selected legally protected and Red Listed bryophytes in Ireland

Author : Campbell, C.

Series : Unpublished Ph.D. Thesis, Trinity College Dublin

Year : 2013

Title : Management strategies for the protection of high status water bodies

Author : Ní Chatháin, B.; Moorkens, E.; Irvine, K.

Series : Strive Report Series No. 99. EPA, Wexford
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Year : 2013

Title : Interpretation manual of European Union habitats- Eur 28

Author : European Commission- DG Environment

Series : European Commission

Year : 2014

Title : The impact of rural land management changes on soil hydraulic properties and runoff 
processes: results from experimental plots in upland UK

Author : Marshall, M.R.; Ballard, C.E.; Frogbrook, Z.L.; Solloway, I.; McIntyre, N.; Reynolds, B.; 
Wheater, H.S.

Series : Hydrological Processes, 28: 2617–2629

Year : 2014

Title : Identifying the role of environmental drivers in organic carbon export from a forested peat 
catchment

Author : Ryder, E.; de Eyto, E.; Dillane, M.; Poole, R.; Jennings, E.

Series : Science of the Total Environment, 490: 28–36.

Year : 2015

Title : Water quality in Ireland 2010-2012

Author : Bradley, C.; Byrne, C.; Craig, M.; Free, G.; Gallagher, T.; Kennedy, B.; Little, R.; Lucey, J.; 
Mannix, A.; McCreesh, P.; McDermott, G.; McGarrigle, M.; Ní Longphuirt, S.; O'Boyle, S.; 
Plant, C.; Tierney, D.; Trodd, W.; Webster, P.; Wilkes, R.; Wynne, C.

Series : EPA, Wexford

Year : 2015

Title : The fecundity of wild Irish Atlantic salmon Salmo salar L. and its application for stock 
assessment purposes

Author : de Eyto, E.; White, J.; Boylan, P.; Clarke, B.; Cotter, D.; Doherty, D.; Gargan, P.; Kennedy, R.; 
McGinnity, P.; O’Maoiléidigh, N.; O’Higgins, K.

Series : Fisheries Research, 164: 159–169.

Year : 2016

Title : A narrative for conserving freshwater and wetland habitats in England

Author : Mainstone, C.; Hall, R.; Diack, I.

Series : Natural England Research Reports Number 064

Year : 2016

Title : The Status of Irish Salmon Stocks in 2015 with Precautionary Catch Advice for 2016

Author : SSCS (Standing Scientific Committee on Salmon)

Series : Independent Scientific Report to Inland Fisheries Ireland
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Spatial data sources
Year : 2008

Title : OSi 1:5000 IG vector dataset

GIS Operations : WaterPolygons feature class clipped to the SAC boundary. Expert opinion used to identify Annex 
I habitats and to resolve any issues arising

Used For : 3110, 3160 (map 3)

Year : 2017

Title : NPWS rare and threatened species database

GIS Operations : Dataset created from spatial references in database records. Expert opinion used as necessary 
to resolve any issues arising 

Used For : 1393, 1528 (maps 4 and 5)

Year : 2005

Title : OSi Discovery series vector data

GIS Operations : Creation of 10m buffer on the terrestrial side of river banks data; creation of 20m buffer applied to 
canal centreline data. Creation of 20m buffer applied to river and stream centreline data; These 
datasets combined with the derived OSI 1:5000 vector lake buffer data. Overlapping regions 
investigated and resolved; resulting dataset clipped to SAC boundary. Expert opinion used as 
necessary to resolve any issues arising 

Used For : 1355 (no map)

Year : 2010

Title : OSi 1:5000 IG vector dataset

GIS Operations : Creation of 80m buffer on the aquatic side of lake data; creation of 10m buffer on the terrestrial 
side of lake data. These datasets combined with the derived OSi Discovery Series river and 
canal datasets. Overlapping regions investigated and resolved; resulting dataset clipped to SAC 
boundary. Expert opinion used as necessary to resolve any issues arising 

Used For : 1355 (no map)
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Conservation Objectives for : Owenduff/Nephin Complex SAC [000534]

3110 Oligotrophic waters containing very few minerals of sandy plains 
(Littorelletalia uniflorae)

To maintain the favourable conservation condition of Oligotrophic waters containing very 
few minerals of sandy plains (Littorelletalia uniflorae) in Owenduff/Nephin Complex SAC, 
which is defined by the following list of attributes and targets:

Attribute Measure Target Notes
Habitat area Hectares Area stable or increasing, 

subject to natural 
processes

Lake habitat 3110 is considered likely to occur in 
Lough Feeagh and other larger lakes (e.g. 
Bunaveela, Anaffrin) in Owenduff/Nephin Complex 
SAC (see map 3). The SAC was formerly selected for 
lake habitat 3130, based on an older interpretation 
of that habitat where it was associated with uplands 
(see O Connor, 2015). In line with Article 17 
reporting (NPWS, 2013), all lakes larger than 1ha 
were mapped as potential 3110. Lake habitat 3160 
is likely to co-occur with this habitat in many lakes in 
the SAC, particularly at higher altitude (above 
200m), owing to the base-poor geology (quartzite 
and schist) and blanket peats. Two measures of 
extent should be used: 1. the area of the lake itself 
and; 2. the extent of the vegetation 
communities/zones that typify the habitat. Further 
information relating to all attributes is provided in 
the lake habitats supporting document for the 
purposes of site-specific conservation objectives and 
Article 17 reporting (O Connor, 2015)

Habitat 
distribution

Occurrence No decline, subject to 
natural processes

As noted above, all lakes larger than 1ha have been 
mapped as potential 3110 (see map 3)

Typical species Occurrence Typical species present, in 
good condition, and 
demonstrating typical 
abundances and 
distribution

For lists of typical plant species, see the Article 17 
habitat assessment for 3110 (NPWS, 2013) and the 
lake habitats supporting document (O Connor, 
2015). Douglas et al. (1989) provide some records 
for lake macrophytes from the SAC. Lough Feeagh is 
a Water Framework Directive (WFD) monitoring lake 
and regular macrophyte surveys are conducted by 
the Environmental Protection Agency (EPA). EPA 
data indicate Lough Feeagh has limited submerged 
vegetation: quillwort (Isoetes lacustris), shoreweed 
(Littorella uniflora) and bulbous rush (Juncus 
bulbosus). There has been extensive study of the 
Burrishoole catchment, including Lough Feeagh, by 
the Marine Institute (formerly the Salmon Research 
Agency). This had concentrated particularly on fish 
and water quality, but also acidification, climate 
change, organic carbon, etc. (e.g. Cross et al., 1998 
in Giller, 1998; Whelan et al., 1998 in Moriarty, 
1998; Ryder et al., 2014; de Eyto et al., 2015)

Vegetation 
composition: 
characteristic 
zonation

Occurrence All characteristic zones 
should be present, 
correctly distributed and in 
good condition

Further work is necessary to describe the 
characteristic zonation and other spatial patterns in 
lake habitat 3110 (see O Connor, 2015)

Vegetation 
distribution: 
maximum depth

Metres Maintain maximum depth 
of vegetation, subject to 
natural processes

The maximum depth of vegetation is likely to be 
specific to the lake shoreline in question. Further 
work is necessary to develop indicative targets for 
lake habitat 3110. Maximum depth should be large 
in lakes in the SAC within undisturbed peatland and 
uplands; however, pressures such as overgrazing, 
forestry and peat-cutting may have reduced 
vegetation depth in some lakes. Data on macrophyte 
depth in Lough Feeagh will be available from EPA 
monitoring
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Hydrological 
regime: water 
level fluctuations

Metres Maintain/restore 
appropriate natural 
hydrological regime 
necessary to support the 
habitat

Fluctuations in lake water level are typical in Ireland, 
but can be amplified by activities such as 
abstraction, drainage and overgrazing. Increased 
water level fluctuations can increase wave action, 
up-root vegetation, increase turbidity, alter the 
substratum and lead to release of nutrients from the 
sediment. The hydrological regime of the lakes must 
be maintained so that the area, distribution and 
depth of the lake habitat and its 
constituent/characteristic vegetation zones and 
communities are not reduced. It is likely that the 
hydrological regimes of many of the lakes are still 
altered owing to historic overgrazing (faster run-off, 
higher flood peaks, lower base flows, etc.; see 
Marshall et al., 2014)

Lake substratum 
quality

Various Maintain appropriate 
substratum type, extent 
and chemistry to support 
the vegetation

Research is required to further characterise the 
substratum types (particle size and origin) and 
substratum quality (notably pH, calcium, iron and 
nutrient concentrations) favoured by each of the five 
Annex I lake habitats in Ireland. It is likely that lake 
habitat 3110 is associated with a range of nutrient-
poor substrates, from stones, cobble and gravel, 
through sands, silt, clay and peat. Substratum 
particle size is likely to vary with depth and along 
the shoreline within a single lake

Water quality: 
transparency

Metres Maintain appropriate 
Secchi transparency. There 
should be no decline in 
Secchi depth/transparency 

Transparency relates to light penetration and, 
hence, to the depth of colonisation of vegetation. It 
can be affected by phytoplankton blooms, water 
colour and turbidity. Specific targets have yet to be 
established for lake habitat 3110 (O Connor, 2015). 
Habitat 3110 is associated with very clear water. 
The OECD fixed boundary system set transparency 
targets for oligotrophic lakes of ≥6m annual mean 
Secchi disk depth, and ≥3m annual minimum Secchi 
disk depth. Free et al. (2009) found high isoetid 
abundance in lakes with Secchi depths of more than 
3m

Water quality: 
nutrients

μg/l P; mg/l N Maintain the concentration 
of nutrients in the water 
column at sufficiently low 
levels to support the 
habitat and its typical 
species

As a nutrient poor-habitat, oligotrophic and WFD 
'high' status targets apply. Where a lake has nutrient 
concentrations that are lower than these targets, 
there should be no decline within class, i.e. no 
upward trend in nutrient concentrations. For lake 
habitat 3110, annual average total phosphorus (TP) 
concentration should be ≤10μg/l TP, average annual 
total ammonia concentration should be ≤0.040mg/l 
N and annual 95th percentile for total ammonia 
should be ≤0.090mg/l N. See also The European 
Communities Environmental Objectives (Surface 
Waters) Regulations 2009. Lough Feeagh passed the 
nutrient conditions target in 2007-09 and 2010-12 
(McGarrigle et al., 2010; Bradley et al., 2015)

Water quality: 
phytoplankton 
biomass

μg/l Chlorophyll a Maintain appropriate water 
quality to support the 
habitat, including high 
chlorophyll a status

Oligotrophic and WFD 'high' status targets apply to 
lake habitat 3110. Where a lake has a chlorophyll a 
concentration that is lower than this target, there 
should be no decline within class, i.e. no upward 
trend in phytoplankton biomass. The average 
growing season (March-October) chlorophyll a 
concentration must be <5.8μg/l. The annual 
average chlorophyll a concentration should be 
<2.5μg/l and the annual peak chlorophyll a 
concentration should be ≤8.0μg/l. See also The 
European Communities Environmental Objectives 
(Surface Waters) Regulations 2009. Lough Feeagh 
passed the target and had high chlorophyll a status 
in 2007-09 and 2010-12 (McGarrigle et al., 2010; 
Bradley et al., 2015)

Water quality: 
phytoplankton 
composition

EPA phytoplankton 
composition metric

Maintain appropriate water 
quality to support the 
habitat, including high 
phytoplankton composition 
status

The EPA has developed a phytoplankton composition 
metric for nutrient enrichment of Irish lakes. As for 
other water quality indicators, lake habitat 3110 
requires WFD high status
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Water quality: 
attached algal 
biomass

Algal cover and EPA 
phytobenthos metric

Maintain trace/absent 
attached algal biomass 
(<5% cover) and high 
phytobenthos status

Nutrient enrichment can favour epiphytic and 
epipelic algae that can out-compete the submerged 
vegetation. The cover abundance of attached algae 
in lake habitat 3110 should, therefore, be 
trace/absent (<5% cover). EPA phytobenthos can 
be used as an indicator of changes in attached algal 
biomass. As for other water quality indicators, 
habitat 3110 requires high phytobenthos status

Water quality: 
macrophyte status

EPA macrophyte metric 
(The Free Index)

Restore high macrophyte 
status

Nutrient enrichment can favour more competitive 
submerged macrophyte species that out-compete 
the typical and characteristic species for the lake 
habitat. The EPA monitors macrophyte status for 
WFD purposes using the ‘Free Index’. The target for 
lake habitat 3110 is high status or an Ecological 
Quality Ratio (EQR) for lake macrophytes of ≥0.90, 
as defined in Schedule Five of the European 
Communities Environmental Objectives (Surface 
Waters) Regulations 2009. Lough Feeagh failed the 
target in 2010-12, having good macrophyte status 
(Bradley et al., 2015)

Acidification 
status

pH units; mg/l Maintain appropriate water 
and sediment pH, alkalinity 
and cation concentrations 
to support the habitat, 
subject to natural 
processes

Acidification can impact on species abundance and 
composition in soft water lake habitats. In Europe, 
acidification of isoetid lakes can lead to loss of 
isoetids and dominance by submerged Sphagnum 
mosses and Juncus bulbosus (Arts, 2002). The 
specific requirements of lake habitat 3110, in terms 
of water and sediment pH, alkalinity and cation 
concentration, have not been determined. For lake 
habitat 3110, and adopting a precautionary 
approach based on Arts (2002), minimum pH should 
not be <5.5 pH units. Maximum pH should be <9.0 
pH units, in line with the surface water standards 
established for soft waters (where water hardness is 
≤100mg/l calcium carbonate). See Schedule Five of 
the European Communities Environmental 
Objectives (Surface Waters) Regulations 2009. See 
McGarrigle et al. (2010) and Bradley et al. (2015) for 
WFD acidification status in the 2007-09 and 2010-12 
periods

Water colour mg/l PtCo Maintain/restore 
appropriate water colour to 
support the habitat

Increased water colour and turbidity decrease light 
penetration and can reduce the area of available 
habitat for lake macrophytes, particularly at the 
lower euphotic depths. The primary source of 
increased water colour in Ireland is disturbance to 
peatland. No habitat-specific or national standards 
for water colour currently exist. Studies have shown 
median colour concentrations in Irish lakes of 
38mg/l PtCo (Free et al., 2000) and 33mg/l PtCo 
(Free et al., 2006). It is likely that the water colour 
in all Irish lake habitats would naturally be <50mg/l 
PtCo. Water colour can be very low (<20mg/l PtCo 
or even <10mg/l PtCo) in lakes with habitat 3110, 
where the peatland in the lake’s catchment is intact. 
Free et al. (2006) reported colour of 80mg/l PtCo in 
Lough Feeagh. Overgrazing and other peatland 
degradation is likely to have increased colour in 
some lakes in Owenduff/Nephin Complex SAC
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Dissolved organic 
carbon (DOC)

mg/l Maintain/restore 
appropriate organic carbon 
levels to support the 
habitat

Dissolved (and particulate) organic carbon (OC) in 
the water column is linked to water colour and 
acidification (organic acids). Increasing DOC in 
water has been documented across the Northern 
Hemisphere, including afforested peatland 
catchments in Ireland. Damage and degradation of 
peatland, leading to decomposition of peat is likely 
to be the predominant source of OC in Ireland. OC 
in water promotes decomposition by fungi and 
bacteria that, in turn, releases dissolved nutrients. 
The increased biomass of decomposers can also 
impact directly on the characteristic lake 
communities through shading, competition, etc. 
Ryder et al. (2014) investigated OC losses from 
forestry in the Burrishoole. Overgrazing and other 
peatland degradation is also likely to have increased 
DOC in some lakes in Owenduff/Nephin Complex 
SAC

Turbidity Nephelometric turbidity 
units/ mg/l SS/ other 
appropriate units

Maintain/restore 
appropriate turbidity to 
support the habitat

Turbidity can significantly affect the quantity and 
quality of light reaching rooted and attached 
vegetation and can, therefore, impact on lake 
habitats. The settlement of higher loads of inorganic 
or organic material on lake vegetation communities 
may also have impacts on sensitive, delicate species. 
Turbidity can increase as a result of re-suspension of 
material within the lake, higher loads entering the 
lake, or eutrophication. Turbidity measurement and 
interpretation is challenging. As a result, it is likely to 
be difficult to set habitat-specific targets for turbidity 
in lakes. Increased loads of fine organic and 
inorganic particles from overgrazing may have 
increased turbidity in lakes in Owenduff/Nephin 
Complex SAC

Fringing habitat: 
area and condition

Hectares Maintain the area and 
condition of fringing 
habitats necessary to 
support the natural 
structure and functioning 
of habitat 3110

Most lake shorelines have fringing habitats of 
reedswamp, other swamp, fen, marsh or wet 
woodland that intergrade with and support the 
structure and functions of the lake habitat. In this 
SAC, lake shorelines are likely to have acid 
grassland, swamp, heath, blanket bog and rock 
communities. Fringing habitats are dependent on the 
lake, particularly its water levels, and support 
wetland communities and species of conservation 
concern. Many of the fringing wetland habitats 
support higher invertebrate and plant species 
richness than the lake habitats themselves
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Conservation Objectives for : Owenduff/Nephin Complex SAC [000534]

3160 Natural dystrophic lakes and ponds

To maintain the favourable conservation condition of Natural dystrophic lakes and ponds in 
Owenduff/Nephin Complex SAC, which is defined by the following list of attributes and 
targets:

Attribute Measure Target Notes
Habitat area Hectares Area stable or increasing, 

subject to natural 
processes

Owenduff/Nephin Complex SAC has both lowland 
blanket bog pool systems and upland lakes with 
habitat 3160. The habitat is likely to be found in 
many lakes in the SAC, where it may co-occur with 
lake habitat 3110, and all lakes, with the exception 
of Lough Feeagh, have been mapped as potential 
3160 (see map 3). Many of the bog pools are not 
mapped in the 1:5,000 OSi data (map 3). Lake 
habitat 3160 is of high conservation value in the 
SAC. For further information on the distribution, 
vegetation and morphology of the habitat in the 
SAC, see Foss and McGee (1987) and Douglas et al. 
(1989). Two measures of extent should be used: 1. 
the area of the lake itself and; 2. the extent of the 
vegetation communities/zones that typify the 
habitat. Further information relating to all attributes 
is provided in the lake habitats supporting document 
for the purposes of site-specific conservation 
objectives and Article 17 reporting (O Connor, 2015)

Habitat 
distribution

Occurrence No decline, subject to 
natural processes

As noted above, all lakes and ponds in the SAC, with 
the exception of Lough Feeagh, have been mapped 
as potential 3160 (see map 3). Atlantic blanket bog 
pools, including interconnecting pool systems, were 
recorded at Uggool, Sheeanmore and Altnabrocky, 
Owenglass West and East, Bellagaravaun, and other 
areas of the SAC (Foss and McGee, 1987; Douglas 
et al., 1989)

Typical species Occurrence Typical species present, in 
good condition, and 
demonstrating typical 
abundances and 
distribution

For lists of typical plant and invertebrate species, 
see the Article 17 habitat assessment for 3160 
(NPWS, 2013) and O Connor (2015). Douglas et al. 
(1989) recorded many-stalked spike-rush 
(Eleocharis multicaulis), bogbean (Menyanthes 
trifoliata) and the bog mosses Sphagnum 
auriculatum and S. cuspidatum in pools, and some 
water lobelia (Lobelia dortmanna) and pipewort 
(Eriocaulon aquaticum), the latter of which is Near 
Threatened in Ireland (Wyse Jackson et al., 2016). 
Great sundew (Drosera anglica) and round-leaved 
sundew (D. rotundifolia) were abundant in 
shallower interconnecting pools. Bulbous rush 
(Juncus bulbosus) was recorded in lakes with rock 
basins

Vegetation 
composition: 
characteristic 
zonation

Occurrence All characteristic zones 
should be present, 
correctly distributed and in 
good condition

Further work is necessary to describe the 
characteristic zonation and other spatial patterns in 
lake habitat 3160 (see O Connor, 2015). Spatial 
patterns are likely to be relatively simple in 3160 
lakes and ponds, with limited zonation

Vegetation 
distribution: 
maximum depth

Metres Maintain maximum depth 
of vegetation, subject to 
natural processes

The maximum depth of vegetation is likely to be 
specific to the lake shoreline in question. Further 
work is necessary to develop indicative targets for 
lake habitat 3160. 3160 lakes and pools naturally 
have very clear water and, therefore, maximum 
depth can be large within undisturbed peatland and 
uplands. Pressures such as overgrazing, forestry and 
peat-cutting may have reduced vegetation depth in 
some lakes in Owenduff/Nephin Complex SAC
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Hydrological 
regime: water 
level fluctuations

Metres Maintain/restore 
appropriate natural 
hydrological regime 
necessary to support the 
habitat

Natural water level fluctuations can be amplified by 
activities such as abstraction, drainage and 
overgrazing. Increased fluctuations can increase 
wave action, up-root vegetation, increase turbidity, 
alter the substratum and lead to release of nutrients 
from the sediment. The hydrological regime of the 
lakes and pools must be maintained so that the 
area, distribution and depth of the lake habitat and 
its constituent/characteristic vegetation zones and 
communities are not reduced. The hydrological 
regime of 3160 lakes and pools is integrally linked to 
that of the surrounding blanket bog, transition 
mire/quaking bog and other peatland habitats. 
Owing to their size and the sensitivity of peatland, 
3160 lakes and pools can easily be damaged or 
destroyed by drainage. It is likely that the 
hydrological regimes of lakes and pools may still be 
altered owing to historic overgrazing (faster run-off, 
higher flood peaks, lower base flows, etc.; see 
Marshall et al., 2014)

Lake substratum 
quality

Various Maintain appropriate 
substratum type, extent 
and chemistry to support 
the vegetation

Research is required to further characterise the 
substratum types (particle size and origin) and 
substratum quality (notably pH, calcium, iron and 
nutrient concentrations) favoured by each of the five 
Annex I lake habitats in Ireland. It is likely that lake 
habitat 3160 is associated with nutrient-poor peat 
and silt substrates

Water quality: 
transparency

Metres Maintain appropriate 
Secchi transparency. There 
should be no decline in 
Secchi depth/transparency 

Transparency relates to light penetration and, 
hence, to the depth of colonisation of vegetation. It 
can be affected by phytoplankton blooms, water 
colour and turbidity. Specific targets have yet to be 
established for lake habitat 3160. Lake habitat 3160 
is associated with very clear water. The OECD fixed 
boundary system set transparency targets for ultra-
oligotrophic lakes of ≥12m annual mean Secchi disk 
depth, and ≥6m annual minimum Secchi disk depth

Water quality: 
nutrients

μg/l P; mg/l N Maintain the concentration 
of nutrients in the water 
column at sufficiently low 
levels to support the 
habitat and its typical 
species

As a nutrient-poor habitat, oligotrophic and Water 
Framework Directive (WFD) 'high' status targets 
apply. Where a lake has nutrient concentrations that 
are lower than these targets, there should be no 
decline within class, i.e. no upward trend in nutrient 
concentrations. For 3160 lakes and pools, annual 
average total phosphorus (TP) concentration should 
be ≤5μg/l TP, average annual total ammonia 
concentration should be ≤0.040mg/l N and annual 
95th percentile for total ammonia should be 
≤0.090mg/l N. See also The European Communities 
Environmental Objectives (Surface Waters) 
Regulations 2009

Water quality: 
phytoplankton 
biomass

μg/l Chlorophyll a Maintain appropriate water 
quality to support the 
habitat, including high 
chlorophyll a status

Oligotrophic and WFD 'high' status targets apply to 
lake habitat 3160. The average growing season 
(March-October) chlorophyll a concentration must 
be <5.8μg/l (The European Communities 
Environmental Objectives (Surface Waters) 
Regulations 2009). Where a lake has a chlorophyll a
 concentration that is lower than this target, there 
should be no decline within class, i.e. no upward 
trend in phytoplankton biomass. The OECD targets 
may be more appropriate for habitat 3160: annual 
average chlorophyll a concentration <1μg/l and 
annual peak chlorophyll a concentration ≤2.5μg/l. 
See also The European Communities Environmental 
Objectives (Surface Waters) Regulations 2009 

Water quality: 
phytoplankton 
composition

EPA phytoplankton 
composition metric

Maintain appropriate water 
quality to support the 
habitat, including high 
phytoplankton composition 
status

The Environmental Protection Agency (EPA) has 
developed a phytoplankton composition metric for 
nutrient enrichment of Irish lakes. As for other water 
quality indicators, lake habitat 3160 requires WFD 
high status
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Water quality: 
attached algal 
biomass

Algal cover and EPA 
phytobenthos metric

Maintain trace/absent 
attached algal biomass 
(<5% cover) and high 
phytobenthos status

Nutrient enrichment can favour epiphytic and 
epipelic algae that can out-compete the submerged 
vegetation. The cover abundance of attached algae 
in 3160 lakes and ponds should, therefore, be 
trace/absent (<5% cover). EPA phytobenthos can 
be used as an indicator of changes in attached algal 
biomass. As for other water quality indicators, lake 
habitat 3160 requires high phytobenthos status

Water quality: 
macrophyte status

EPA macrophyte metric 
(The Free Index)

Maintain high macrophyte 
status

Nutrient enrichment can favour more competitive 
submerged macrophyte species that out-compete 
the typical and characteristic species for the lake 
habitat. The EPA monitors macrophyte status for 
WFD purposes using the ‘Free Index’. The target for 
3160 lakes and pools is high status or an Ecological 
Quality Ratio (EQR) for lake macrophytes of ≥0.90, 
as defined in Schedule Five of the European 
Communities Environmental Objectives (Surface 
Waters) Regulations 2009

Acidification 
status

pH units; mg/l Maintain appropriate water 
and sediment pH, alkalinity 
and cation concentrations 
to support the habitat, 
subject to natural 
processes

Acidification can impact on species abundance and 
composition in soft water lake habitats. Although 
European Commission (2013) describes lake habitat 
3160 as having pH 3-6, Drinan (2012) found mean 
pH values of 5.16 and 5.62 in upland and lowland 
3160 lakes, respectively. The target for lake habitat 
3160 is pH >4.5 and <9.0, in line with the surface 
water standards for soft waters (where water 
hardness is ≤100mg/l calcium carbonate). See 
Schedule Five of the European Communities 
Environmental Objectives (Surface Waters) 
Regulations 2009. The specific requirements of 
habitat 3160, in terms of water and sediment pH, 
alkalinity and cation concentration, have not been 
determined

Water colour mg/l PtCo Maintain/restore 
appropriate water colour to 
support the habitat

Increased water colour and turbidity decrease light 
penetration and can reduce the area of available 
habitat for lake macrophytes, particularly at the 
lower euphotic depths. The primary source of 
increased water colour in Ireland is disturbance to 
peatland. No habitat-specific or national standards 
for water colour currently exist. Studies have shown 
median colour concentrations in Irish lakes of 
38mg/l PtCo (Free et al., 2000) and 33mgl PtCo 
(Free et al., 2006). It is likely that the water colour 
in all Irish lake habitats would naturally be <50mg/l 
PtCo. Water colour can be very low (<20mg/l PtCo 
or even <10mg/l PtCo) in 3160 lakes and pools 
where the peatland in the lake's catchment is intact. 
Overgrazing and other peatland degradation is likely 
to have increased colour in some lakes and pools in 
Owenduff/Nephin Complex SAC

Dissolved organic 
carbon (DOC)

mg/l Maintain/restore 
appropriate organic carbon 
levels to support the 
habitat

Dissolved (and particulate) organic carbon (OC) in 
the water column is linked to water colour and 
acidification (organic acids). Increasing DOC in 
water has been documented across the Northern 
Hemisphere, including afforested peatland 
catchments in Ireland. Damage and degradation of 
peatland, leading to decomposition of peat is likely 
to be the predominant source of OC in Ireland. OC 
in water promotes decomposition by fungi and 
bacteria that, in turn, releases dissolved nutrients. 
The increased biomass of decomposers can also 
impact directly on the characteristic lake 
communities through shading, competition, etc. 
Overgrazing and other peatland degradation is likely 
to have increased DOC in some lakes and pools in 
the SAC
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Turbidity Nephelometric turbidity 
units/ mg/l SS/ other 
appropriate units

Maintain/restore 
appropriate turbidity to 
support the habitat

Turbidity can significantly affect the quantity and 
quality of light reaching rooted and attached 
vegetation and can, therefore, impact on lake 
habitats. The settlement of higher loads of inorganic 
or organic material on lake vegetation communities 
may also have impacts on sensitive, delicate species. 
Turbidity can increase as a result of re-suspension of 
material within the lake, higher loads entering the 
lake, or eutrophication. Turbidity measurement and 
interpretation is challenging. As a result, it is likely to 
be difficult to set habitat-specific targets for turbidity 
in lakes. Increased loads of fine organic and 
inorganic particles from overgrazing may have 
increased turbidity in lakes in Owenduff/Nephin 
Complex SAC

Fringing habitat: 
area and condition

Hectares Maintain the area and 
condition of fringing 
habitats necessary to 
support the natural 
structure and functioning 
of habitat 3160

Lakes with 3160, particularly in uplands, are likely to 
be fringed by acid grassland, heath and rock 
communities. 3160 pools intergrade with blanket 
bog communities in Owenduff/Nephin Complex SAC. 
Spring-fed flushes are also a feature of the SAC. 
Quaking bog is also associated with pool systems in 
the SAC. Fringing habitats support the structure and 
functions of the lake/pool habitat. They are also 
dependent on the lake/pool, particularly its water 
levels, and can support wetland communities and 
species of conservation concern
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Conservation Objectives for : Owenduff/Nephin Complex SAC [000534]

3260 Water courses of plain to montane levels with the Ranunculion fluitantis 
and Callitricho-Batrachion vegetation

To maintain the favourable conservation condition of Water courses of plain to montane 
levels with the Ranunculion fluitantis and Callitricho-Batrachion vegetation in 
Owenduff/Nephin Complex SAC, which is defined by the following list of attributes and 
targets:

Attribute Measure Target Notes
Habitat area Kilometres Area stable or increasing, 

subject to natural 
processes

The description of habitat 3260 covers from upland 
rivers with bryophytes and macroalgae to lowland 
depositing rivers with pondweeds and starworts. 
Owenduff/Nephin Complex SAC was selected for 
highly oligotrophic, base-poor rivers, with limited 
aquatic vegetation. The main rivers in the SAC are 
the Owenduff and its tributaries to the south, and 
parts of the Owenmore and tributaries to the north-
east. The Owenduff system was rated as of unique 
conservation importance and had communities 
dominated by mosses, liverworts and algae (Heuff, 
1987). It is likely that most streams and rivers in the 
SAC have been negatively impacted by overgrazing 
in the Nephins and Nephin Begs (see NPWS, 2006; 
Murray et al., 2013)

Habitat 
distribution

Occurrence No decline, subject to 
natural processes

Further study is needed of Irish sub-types and their 
conservation value to interpret the broad description 
of 3260 (European Commission, 2013). As noted 
above, the SAC was selected for a species-poor sub-
type dominated by bryophytes and algae and with 
limited vascular plants. The uncommon river lichens 
Ephebe lanata and Porpidia hydrophila are known 
from the Altaconey and Srahmore rivers in the SAC 
(see Dobson (2005) and Whelan (2012) for notes on 
ecology). Bryum riparium, an endangered bryophyte 
of damp rock near streams and waterfalls occurs in 
the SAC (Lockhart et al., 2012). Ivy-leaved 
bellflower (Wahlenbergia hederacea) occurs at a 
number of sites along the Owenduff (including near 
Lagduff and Srahduggan) and on the 
Tarsaghaunmore tributary (see McKee, 1999). This 
is an important outlying population of a Near 
Threatened species (Wyse Jackson et al., 2016) 
otherwise concentrated in the south-west and east

Hydrological 
regime: river flow

Metres per second Maintain appropriate 
hydrological regimes

High conservation value sub-types are associated 
with natural hydrology. A natural flow regime is 
required for both plant communities and channel 
geomorphology to be in favourable condition, 
exhibiting typical dynamics for the river type 
(Hatton-Ellis and Grieve, 2003). For many sub-types, 
high flows are required to maintain the substratum 
necessary for the characteristic species. Flow 
variation can be particularly important, with high 
and flood flows being critical to the 
hydromorphology. Peatlands also have slow-flowing 
or ponded streams and rivers, with biotic 
communities likely to resemble those in associated 
lakes. Many of the rivers and streams in the SAC are 
naturally very flashy, although some more ponded 
and slow-flowing stretches occur in areas of 
relatively flat bog. It is likely that the hydrological 
regimes of many of the rivers are still altered owing 
to historic overgrazing (faster run-off, higher flood 
peaks, lower base flows, etc.; see Marshall et al., 
2014)
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Hydrological 
regime: 
groundwater 
discharge

Metres per second Maintain appropriate 
hydrological regime

The groundwater contribution to rivers in the SAC is 
likely to be small, owing to the geology and 
dominance of blanket peat soils. Even small 
groundwater contributions, however, can 
significantly alter the hydrochemistry, particularly 
where there is basic bedrock and/or subsoils

Substratum 
composition: 
particle size range

Millimetres Maintain appropriate 
substratum particle size 
range, quantity and 
quality, subject to natural 
processes

Many of the high conservation value sub-types are 
dominated by coarse substrata, and it is likely that 
bedrock, boulders, cobbles and coarse gravels were 
naturally abundant in many rivers in this SAC. The 
size and distribution of particles is largely 
determined by the river flow. The chemical 
composition (particularly minerals and nutrients) of 
the substratum is also important. The quality of finer 
sediment particles is a notable driver for rooted 
plant communities. The geomorphology, including 
channel shape and substratum, of many streams 
and rivers in the SAC are likely to be significantly 
altered as a result of overgrazing

Water quality Various Maintain appropriate water 
quality to support the 
natural structure and 
functioning of the habitat

The specific targets may vary among sub-types. The 
rivers within Owenduff/Nephin Complex SAC are 
naturally very nutrient-poor and, therefore, typically 
require Water Framework Directive high status, in 
terms of nutrient and oxygenation standards, and 
EQRs (Ecological Quality Ratios) for 
macroinvertebrates and phytobenthos. The 
occurrence of high status river sites downstream of 
areas of previously severe overgrazing damage is 
unexpected and suggests the metrics may not be 
sensitive to such impacts. See also The European 
Communities Environmental Objectives (Surface 
Waters) Regulations 2009, Environmental Protection 
Agency (EPA) river water quality reports (e.g. 
Bradley et al., 2015) and Ní Chatháin et al. (2013)

Typical species Occurrence Typical species of the 
relevant habitat sub-types 
should be present and in 
good condition

The sub-types of this habitat are poorly understood 
and their typical species have not yet been fully 
defined. The typical species may include higher 
plants, bryophytes, macroalgae and microalgae, and 
invertebrates. As noted above, rare lichens, 
bryophytes and the vascular plant species ivy-leaved 
bellflower (Wahlenbergia hederacea) are associated 
with rivers, streams and riparian areas in 
Owenduff/Nephin Complex SAC

Floodplain 
connectivity: area

Hectares The area of active 
floodplain at, and upstream 
of, the habitat, necessary 
to support all sub-types of 
the habitat, should be 
maintained

River connectivity with the floodplain is important for 
the functioning of this habitat. Channels with a 
naturally functioning floodplain are better able to 
maintain habitat and water quality (Hatton-Ellis and 
Grieve, 2003). Floodplain connectivity is particularly 
important in terms of sediment sorting and nutrient 
deposition. High conservation value rivers are 
intimately connected to floodplain habitats and 
function as important wildlife corridors, connecting 
otherwise isolated or fragmented habitats in the 
wider countryside (Hatton-Ellis and Grieve, 2003; 
Mainstone et al., 2016). The hydro-morphological 
impacts associated with overgrazing may have 
impacted on floodplain connectivity in 
Owenduff/Nephin Complex SAC
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Fringing habitats: 
area and condition

Hectares Maintain the area and 
condition of fringing 
habitats necessary to 
support the habitat and its 
sub-types

Riparian habitats (including those along lake 
shores), particularly natural/semi-natural woodlands 
and wetlands, are an integral part of the structure 
and functioning of river systems, even where they 
do not form part of a natural floodplain. Fringing 
habitats can contribute to the aquatic food web (e.g. 
allochthonous matter such as leaf fall), provide 
habitat (refuge and resources) for certain life-stages 
of fish, birds and aquatic invertebrates, assist in the 
settlement of fine suspended material, protect banks 
from erosion and contribute to nutrient cycling. 
Shade may also be important in suppressing algal 
growth in enriched rivers and moderating 
temperatures. Equally, fringing habitats are 
dependent on rivers/lakes, particularly their water 
levels, and support wetland communities and 
species of conservation concern. See Mainstone et 
al. (2016). Rivers and streams in Owenduff/Nephin 
Complex SAC are often fringed by acid wet 
grassland, and also blanket bog, heath and 
flush/poor fen
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Conservation Objectives for : Owenduff/Nephin Complex SAC [000534]

4010 Northern Atlantic wet heaths with Erica tetralix

To restore the favourable conservation condition of Northern Atlantic wet heaths with 
Erica tetralix in Owenduff/Nephin Complex SAC, which is defined by the following list of 
attributes and targets:

Attribute Measure Target Notes
Habitat area Hectares Area stable or increasing, 

subject to natural 
processes

Northern Atlantic wet heaths with Erica tetralix has 
not been mapped in detail for Owenduff/Nephin 
Complex SAC, but from current available data the 
total area of the qualifying habitat is estimated to be 
approximately 4,524ha, covering 17% of the SAC 
(NPWS internal files). Further details on this and the 
following attributes can be found in the 
Owenduff/Nephin Complex SAC conservation 
objectives supporting document for blanket bogs 
and associated habitats

Habitat 
distribution

Occurrence No decline, subject to 
natural processes

The habitat is documented to occur in mosaic with 
blanket bog within the SAC and is present on the 
lower slopes of mountains (NPWS, 2006). Further 
information can be found within NPWS (2006) and 
the blanket bogs and associated habitats supporting 
document

Ecosystem 
function: soil 
nutrients

Soil pH and appropriate 
nutrient levels at a 
representative number 
of monitoring stops

Maintain soil nutrient 
status within natural range

See the blanket bogs and associated habitats 
supporting document for further details

Community 
diversity

Abundance of variety of 
vegetation communities

Maintain variety of 
vegetation communities, 
subject to natural 
processes

A variety of wet heath vegetation communities have 
been noted within the SAC (NPWS, 2006), two of 
which correspond to communities recorded in the 
National Survey of Upland Habitats and listed in the 
provisional list of vegetation communities described 
in Perrin et al. (2014). Further information on 
vegetation communities associated with this habitat 
is presented in Perrin et al. (2014)

Vegetation 
composition: 
cross-leaved 
heath

Occurrence within 20m 
of a representative 
number of monitoring 
stops

Cross-leaved heath (Erica 
tetralix) present within a 
20m radius of each 
monitoring stop

Attribute and target based on Perrin et al. (2014)

Vegetation 
composition: 
positive indicator 
species

Percentage cover at a 
representative number 
of 2m x 2m monitoring 
stops

Cover of positive indicator 
species at least 50%

Attribute and target based on Perrin et al. (2014), 
where the list of positive indicator species for this 
habitat is also presented

Vegetation 
composition: 
lichens and 
bryophytes

Percentage cover at a 
representative number 
of 2m x 2m monitoring 
stops

Total cover of Cladonia 
and Sphagnum species, 
Racomitrium lanuginosum 
and pleurocarpous mosses 
at least 10%

Attribute and target based on Perrin et al. (2014)

Vegetation 
composition: 
ericoid species 
and crowberry

Percentage cover at a 
representative number 
of 2m x 2m monitoring 
stops

Cover of ericoid species 
and crowberry (Empetrum 
nigrum) at least 15%

Attribute and target based on Perrin et al. (2014)

Vegetation 
composition: 
dwarf shrub 
species

Percentage cover at a 
representative number 
of 2m x 2m monitoring 
stops

Cover of dwarf shrubs less 
than 75%

Attribute and target based on Perrin et al. (2014)

Vegetation 
composition: 
negative indicator 
species

Percentage cover at a 
representative number 
of 2m x 2m monitoring 
stops

Total cover of negative 
indicator species less than 
1%

Attribute and target based on Perrin et al. (2014), 
where the list of negative indicator species for this 
habitat is also presented

Vegetation 
composition: non-
native species

Percentage cover at, 
and in local vicinity of, a 
representative number 
of 2m x 2m monitoring 
stops

Cover of non-native 
species less than 1%

Attribute and target based on Perrin et al. (2014). 
Rhododendron (Rhododendron ponticum) was 
recorded from wet heaths in the SAC (NPWS internal 
files)
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Vegetation 
composition: 
native trees and 
shrubs

Percentage cover in 
local vicinity of a 
representative number 
of monitoring stops

Cover of scattered native 
trees and shrubs less than 
20%

Attribute and target based on Perrin et al. (2014)

Vegetation 
composition: 
bracken

Percentage cover in 
local vicinity of a 
representative number 
of monitoring stops

Cover of bracken 
(Pteridium aquilinum) less 
than 10%

Attribute and target based on Perrin et al. (2014)

Vegetation 
composition: soft 
rush

Percentage cover in 
local vicinity of a 
representative number 
of monitoring stops

Cover of soft rush (Juncus 
effusus) less than 10%

Attribute and target based on Perrin et al. (2014)

Vegetation 
structure: 
Sphagnum 
condition

Condition at a 
representative number 
of 2m x 2m monitoring 
stops

Less than 10% of the 
Sphagnum cover is 
crushed, broken and/or 
pulled up

Attribute and target based on Perrin et al. (2014)

Vegetation 
structure: signs of 
browsing

Percentage of shoots 
browsed at a 
representative number 
of 2m x 2m monitoring 
stops

Less than 33% collectively 
of the last complete 
growing season's shoots of 
ericoids, crowberry 
(Empetrum nigrum) and 
bog-myrtle (Myrica gale) 
showing signs of browsing

Attribute and target based on Perrin et al. (2014)

Vegetation 
structure: burning

Occurrence in local 
vicinity of a 
representative number 
of monitoring stops

No signs of burning in 
sensitive areas, into the 
moss, liverwort or lichen 
layer or exposure of peat 
surface due to burning

Attribute and target based on Perrin et al. (2014), 
where the list of sensitive areas for this habitat is 
also presented

Physical structure: 
disturbed bare 
ground

Percentage cover at, 
and in local vicinity of, a 
representative number 
of 2m x 2m monitoring 
stops

Cover of disturbed bare 
ground less than 10%

Attribute and target based on Perrin et al. (2014)

Physical structure: 
drainage

Percentage area in local 
vicinity of a 
representative number 
of monitoring stops

Area showing signs of 
drainage from heavy 
trampling, tracking or 
ditches less than 10%

Attribute and target based on Perrin et al. (2014)

Indicators of local 
distinctiveness

Occurrence and 
population size

No decline in distribution or 
population sizes of rare, 
threatened or scarce 
species associated with the 
habitat

This includes species listed in the Flora (Protection) 
Order, 2015 (FPO) and/or the red data lists 
(Lockhart et al., 2012; Wyse Jackson et al., 2016). 
The FPO listed and Vulnerable marsh clubmoss 
(Lycopodiella inundata) (Wyse Jackson et al., 2016) 
is present within the SAC (NPWS, 2006), but cannot 
be assigned specifically to wet heath
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Conservation Objectives for : Owenduff/Nephin Complex SAC [000534]

4060 Alpine and Boreal heaths

To restore the favourable conservation condition of Alpine and Boreal heaths in 
Owenduff/Nephin Complex SAC, which is defined by the following list of attributes and 
targets:

Attribute Measure Target Notes
Habitat area Hectares Area stable or increasing, 

subject to natural 
processes

Alpine and Boreal heaths have not been mapped in 
detail for Owenduff/Nephin Complex SAC, but from 
current available data the total area of the qualifying 
habitat is estimated to be approximately 1,150ha, 
covering 4% of the SAC (NPWS internal files). 
Further details on this and the following attributes 
can be found in the Owenduff/Nephin Complex SAC 
conservation objectives supporting document for 
blanket bogs and associated habitats

Habitat 
distribution

Occurrence No decline, subject to 
natural processes

The habitat occurs on summits and ridges above 
400-500m where it forms a mosaic with bare rock 
(NPWS internal files). Further information can be 
found within NPWS internal files and the blanket 
bogs and associated habitats supporting document

Ecosystem 
function: soil 
nutrients

Soil pH and appropriate 
nutrient levels at a 
representative number 
of monitoring stops

Maintain soil nutrient 
status within natural range

See the blanket bogs and associated habitats 
supporting document for further details

Community 
diversity

Abundance of variety of 
vegetation communities

Maintain variety of 
vegetation communities, 
subject to natural 
processes

The diversity of Alpine and Boreal heath 
communities within this SAC is unknown. Further 
information on vegetation communities associated 
with this habitat is presented in Perrin et al. (2014)

Vegetation 
composition: 
lichens and 
bryophytes

Number of species at a 
representative number 
of 2m x 2m monitoring 
stops

Number of bryophyte or 
non-crustose lichen species 
present at each monitoring 
stop is at least three

Attribute and target based on Perrin et al. (2014)

Vegetation 
composition: 
positive indicator 
species

Percentage cover at a 
representative number 
of 2m x 2m monitoring 
stops

Cover of positive indicator 
species at least 66%

Attribute and target based on Perrin et al. (2014), 
where the list of positive indicator species for this 
habitat is also presented

Vegetation 
composition: 
dwarf shrub 
species

Percentage cover at a 
representative number 
of 2m x 2m monitoring 
stops

Cover of dwarf shrub 
species at least 10%

Attribute and target based on Perrin et al. (2014)

Vegetation 
composition: 
negative indicator 
species

Percentage cover at a 
representative number 
of 2m x 2m monitoring 
stops

Total cover of negative 
indicator species less than 
10%

Attribute and target based on Perrin et al. (2014), 
where the list of negative indicator species for this 
habitat is also presented

Vegetation 
composition: non-
native species

Percentage cover at a 
representative number 
of 2m x 2m monitoring 
stops

Cover of non-native 
species less than 1%

Attribute and target based on Perrin et al. (2014)

Vegetation 
structure: signs of 
grazing

Percentage of leaves 
grazed at a 
representative number 
of 2m x 2m monitoring 
stops

Less than 10% collectively 
of the live leaves of specific 
graminoids showing signs 
of grazing

Attribute and target based on Perrin et al. (2014). 
See the blanket bogs and associated habitats 
supporting document for the list of specific 
graminoids

Vegetation 
structure: signs of 
browsing

Percentage of shoots 
browsed at a 
representative number 
of 2m x 2m monitoring 
stops

Less than 33% collectively 
of the last complete 
growing season's shoots of 
ericoids and crowberry 
(Empetrum nigrum) 
showing signs of browsing 

Attribute and target based on Perrin et al. (2014)

Vegetation 
structure: burning

Occurrence in local 
vicinity of a 
representative number 
of monitoring stops

No signs of burning within 
the habitat

Attribute and target based on Perrin et al. (2014)
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Physical structure: 
disturbed bare 
ground

Percentage cover at, 
and in local vicinity of, a 
representative number 
of 2m x 2m monitoring 
stops

Cover of disturbed bare 
ground less than 10%

Attribute and target based on Perrin et al. (2014)

Indicators of local 
distinctiveness

Occurrence and 
population size

No decline in distribution or 
population sizes of rare, 
threatened or scarce 
species associated with the 
habitat

This includes species listed in the Flora (Protection) 
Order, 2015 and/or the red data lists (Lockhart et 
al., 2012; Wyse Jackson et al., 2016). The Near 
Threatened Alpine clubmoss (Diphasiastrum 
alpinum) (Wyse Jackson et al., 2016) was recorded 
from the Nephin Beg Range by Praeger (NPWS, 
2006). This species is known to be associated with 
this habitat type
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Conservation Objectives for : Owenduff/Nephin Complex SAC [000534]

5130 Juniperus communis formations on heaths or calcareous grasslands

To maintain the favourable conservation condition of Juniperus communis formations on 
heaths or calcareous grasslands in Owenduff/Nephin Complex SAC, which is defined by the 
following list of attributes and targets:

Attribute Measure Target Notes
Habitat area Hectares Area stable or increasing, 

subject to natural 
processes

Juniperus communis formations on heaths or 
calcareous grasslands habitat has not been mapped 
in detail for Owenduff/Nephin Complex SAC and 
thus the total area of the qualifying habitat is 
unknown. It has been noted that the habitat is rare 
within the SAC (Foss and McGee, 1987; Douglas et 
al., 1990) and is largely confined to ungrazed islands 
within larger dystophic and oligotrophic lakes, and 
may also occur near well-drained areas of bog 
surrounding rock outcrops in the SAC, and often 
occurs in a mosaic with wet heath (NPWS, 2006; 
NPWS internal files)

Habitat 
distribution

Occurrence No decline, subject to 
natural processes

See notes on habitat area above

Juniper population 
size

Number per formation At least 50 plants per 
formation

To classify as a juniper (Juniperus communis) 
formation, at least 50 plants should be present 
(Cooper et al., 2012)

Vegetation 
composition: 
typical species

Number per formation At least 50% of the listed 
positive indicator species 
for the relevant vegetation 
group present

Attribute and target based on Cooper et al. (2012), 
where positive indicator species for five vegetation 
groups are listed

Vegetation 
composition: 
negative indicator 
species

Occurrence per 
formation

Negative indicator species, 
particularly non-native 
invasive species, absent or 
under control

Attribute and target based on Cooper et al. (2012), 
where the list of negative indicator species is 
presented. Rhododendron (Rhododendron 
ponticum) has been reported from some of the lake 
islands that support juniper (Juniperus communis) 
scrub in the SAC (NPWS internal files)

Vegetation 
structure: cone-
bearing plants

Percentage per 
formation

At least 10% of juniper 
plants are bearing cones

Attribute and target based on Cooper et al. (2012)

Vegetation 
structure: 
seedling 
recruitment

Percentage per 
formation

At least 10% of juniper 
plants are seedlings

Attribute and target based on Cooper et al. (2012)

Vegetation 
structure: dead 
juniper

Percentage per 
formation

Mean percentage of each 
juniper plant dead less 
than 10%

Attribute and target based on Cooper et al. (2012)
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Conservation Objectives for : Owenduff/Nephin Complex SAC [000534]

7130 Blanket bogs (* if active bog)

To restore the favourable conservation condition of Blanket bogs in Owenduff/Nephin 
Complex SAC, which is defined by the following list of attributes and targets:

Attribute Measure Target Notes
Habitat area Hectares Area stable or increasing, 

subject to natural 
processes

Blanket bog has not been mapped in detail for 
Owenduff/Nephin Complex SAC, but from current 
available data the total area of the qualifying habitat 
is estimated to be approximately 18,393ha, covering 
68% of the SAC (NPWS internal files). Further 
details on this and the following attributes can be 
found in the Owenduff/Nephin Complex SAC 
conservation objectives supporting document for 
blanket bogs and associated habitats

Habitat 
distribution

Occurrence No decline, subject to 
natural processes

The habitat covers most of the western and 
northern parts of the SAC, as well as much of the 
upland areas in the east and south. Large areas of 
intact blanket bog are also present in the centre of 
the SAC. Further information can be found within 
Foss and McGee (1987), Douglas et al. (1989), 
NPWS internal files and the blanket bogs and 
associated habitats supporting document

Ecosystem 
function: soil 
nutrients

Soil pH and appropriate 
nutrient levels at a 
representative number 
of monitoring stops

Maintain soil nutrient 
status within natural range

See the blanket bogs and associated habitats 
supporting document for further details

Ecosystem 
function: peat 
formation

Active blanket bog as a 
proportion of the total 
area of Annex I blanket 
bog habitat

At least 99% of the total 
Annex I blanket bog area 
is active

See the blanket bogs and associated habitats 
supporting document for further details

Ecosystem 
function: 
hydrology

Flow direction, water 
levels, occurrence of 
drains and erosion 
gullies

Natural hydrology 
unaffected by drains and 
erosion

Further details and a brief discussion of restoration 
potential is presented in the blanket bogs and 
associated habitats supporting document

Community 
diversity

Abundance of variety of 
vegetation communities

Maintain variety of 
vegetation communities, 
subject to natural 
processes

A variety of blanket bog vegetation communities 
have been recorded in this SAC (Foss and McGee, 
1987; Douglas et al., 1989; NPWS internal files), five 
of which correspond to communities recorded in the 
National Survey of Upland Habitats and listed in the 
provisional list of vegetation communities described 
in Perrin et al. (2014). Further information on 
vegetation communities associated with this habitat 
is presented in Perrin et al. (2014)

Vegetation 
composition: 
positive indicator 
species

Number of species at a 
representative number 
of 2m x 2m monitoring 
stops

Number of positive 
indicator species present at 
each monitoring stop is at 
least seven

Attribute and target based on Perrin et al. (2014), 
where the list of positive indicator species for this 
habitat is also presented

Vegetation 
composition: 
lichens and 
bryophytes

Percentage cover at a 
representative number 
of 2m x 2m monitoring 
stops

Cover of bryophytes or 
lichens, excluding 
Sphagnum fallax, at least 
10%

Attribute and target based on Perrin et al. (2014)

Vegetation 
composition: 
potential 
dominant species

Percentage cover at a 
representative number 
of 2m x 2m monitoring 
stops

Cover of each of the 
potential dominant species 
less than 75%

Attribute and target based on Perrin et al. (2014). 
See the blanket bogs and associated habitats 
supporting document for the list of potential 
dominant species

Vegetation 
composition: 
negative indicator 
species

Percentage cover at a 
representative number 
of 2m x 2m monitoring 
stops

Total cover of negative 
indicator species less than 
1%

Attribute and target based on Perrin et al. (2014), 
where the list of negative indicator species for this 
habitat is also presented

Vegetation 
composition: non-
native species

Percentage cover at, 
and in local vicinity of, a 
representative number 
of 2m x 2m monitoring 
stops

Cover of non-native 
species less than 1%

Attribute and target based on Perrin et al. (2014). 
Rhododendron (Rhododendron ponticum) and the 
non-native moss Campylopus introflexus are 
present within blanket bog in the SAC (NPWS, 2006; 
NPWS internal files)
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Vegetation 
composition: 
native trees and 
shrubs

Percentage cover in 
local vicinity of a 
representative number 
of monitoring stops

Cover of scattered native 
trees and shrubs less than 
10%

Attribute and target based on Perrin et al. (2014) 

Vegetation 
structure: 
Sphagnum 
condition

Condition at a 
representative number 
of 2m x 2m monitoring 
stops

Less than 10% of the 
Sphagnum cover is 
crushed, broken and/or 
pulled up

Attribute and target based on Perrin et al. (2014)

Vegetation 
structure: signs of 
browsing

Percentage of shoots 
browsed at a 
representative number 
of 2m x 2m monitoring 
stops

Last complete growing 
season's shoots of ericoids, 
crowberry (Empetrum 
nigrum) and bog-myrtle 
(Myrica gale) showing 
signs of browsing 
collectively less than 33%

Attribute and target based on Perrin et al. (2014)

Vegetation 
structure: burning

Occurrence in local 
vicinity of a 
representative number 
of monitoring stops

No signs of burning in 
sensitive areas, into the 
moss, liverwort or lichen 
layer or exposure of peat 
surface due to burning

Attribute and target based on Perrin et al. (2014), 
where the list of sensitive areas for this habitat is 
also presented

Physical structure: 
disturbed bare 
ground

Percentage cover at, 
and in local vicinity of, a 
representative number 
of 2m x 2m monitoring 
stops

Cover of disturbed bare 
ground less than 10%

Attribute and target based on Perrin et al. (2014)

Physical structure: 
drainage

Percentage area in local 
vicinity of a 
representative number 
of monitoring stops

Area showing signs of 
drainage from heavy 
trampling, tracking or 
ditches less than 10%

Attribute and target based on Perrin et al. (2014)

Physical structure: 
erosion

Percentage area in local 
vicinity of a 
representative number 
of monitoring stops

Less than 5% of the 
greater bog mosaic 
comprises erosion gullies 
and eroded areas

Attribute and target based on Perrin et al. (2014)

Indicators of local 
distinctiveness

Occurrence and 
population size

No decline in distribution or 
population sizes of rare, 
threatened or scarce 
species associated with the 
habitat

Several rare and threatened species are present in 
blanket bog flushes in the SAC including the Annex 
II and Annex IV listed, Flora (Protection) Order, 
2015 (FPO) and Near Threatened (NT) marsh 
saxifrage (Saxifraga hirculus), the FPO and 
Vulnerable (VU) marsh clubmoss (Lycopodiella 
inundata), the FPO and NT bog orchid (Hammarbya 
paludosa), the Annex II listed, FPO and NT slender 
green feather-moss (Hamatocaulis (Drepanocladus) 
vernicosus) and the VU moss Tomentypnum nitens 
(NPWS, 2006; Lockhart et al., 2012; Campbell et al., 
2015; Muldoon et al., 2015; Wyse Jackson et al., 
2016; NPWS internal files). Although some of these 
species cannot be assigned specifically to blanket 
bog habitat (i.e. they are flush/fen species) they do 
occur in association with the habitat. The NT brown 
beak-sedge (Rhynchospora fusca) (Wyse Jackson et 
al., 2016) is also present within the SAC (NPWS, 
2006), but cannot be assigned specifically to blanket 
bog
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Conservation Objectives for : Owenduff/Nephin Complex SAC [000534]

7140 Transition mires and quaking bogs

To restore the favourable conservation condition of Transition mires and quaking bogs in 
Owenduff/Nephin Complex SAC, which is defined by the following list of attributes and 
targets:

Attribute Measure Target Notes
Habitat area Hectares Area stable or increasing, 

subject to natural 
processes

Transition mires and quaking bogs have not been 
mapped in detail for Owenduff/Nephin Complex SAC 
and thus the total area of the qualifying habitat is 
unknown. Further details on this and the following 
attributes can be found in the Owenduff/Nephin 
Complex SAC conservation objectives supporting 
document for blanket bogs and associated habitats

Habitat 
distribution

Occurrence No decline, subject to 
natural processes

The habitat occurs in locations where bog vegetation 
merges with base-rich flushes, and at the interface 
between water bodies and adjacent bog. Examples 
can be found at Owenglass West, Uggool, 
Sheeanmore and Lagduff. Further information can 
be found within Foss and McGee (1987), Douglas et 
al. (1989), NPWS (2006) and the blanket bogs and 
associated habitats supporting document

Ecosystem 
function: soil 
nutrients

Soil pH and appropriate 
nutrient levels at a 
representative number 
of monitoring stops

Maintain soil nutrient 
status within natural range

See the blanket bogs and associated habitats 
supporting document for further details

Community 
diversity

Abundance of variety of 
vegetation communities

Maintain variety of 
vegetation communities, 
subject to natural 
processes

Douglas et al. (1989) recorded one transition mire 
vegetation community that corresponds to a 
community recorded in the National Survey of 
Upland Habitats and listed in the provisional list of 
vegetation communities described in Perrin et al. 
(2014). Further information on vegetation 
communities associated with this habitat is 
presented in Perrin et al. (2014)

Vegetation 
composition: 
number of 
positive indicator 
species

Number of species at a 
representative number 
of 2m x 2m monitoring 
stops

Number of positive 
indicator species at each 
monitoring stop is at least 
three for infilling pools and 
flushes and at least six for 
fens

Attribute and target based on Perrin et al. (2014), 
where the list of positive indicator species for this 
habitat is also presented

Vegetation 
composition: 
number of core 
positive indicator 
species

Number of species at a 
representative number 
of 2m x 2m monitoring 
stops

At least one core positive 
indicator species present

Attribute and target based on Perrin et al. (2014), 
where the list of positive indicator species for this 
habitat is also presented

Vegetation 
composition: 
cover of positive 
indicator species

Percentage cover at a 
representative number 
of 2m x 2m monitoring 
stops

Total cover of positive 
indicator species is at least 
25%

Attribute and target based on Perrin et al. (2014), 
where the list of positive indicator species for this 
habitat is also presented

Vegetation 
composition: 
negative indicator 
species

Percentage cover at a 
representative number 
of 2m x 2m monitoring 
stops

Total cover of negative 
indicator species less than 
1%

Attribute and target based on Perrin et al. (2014), 
where the list of negative indicator species for this 
habitat is also presented

Vegetation 
composition: non-
native species

Percentage cover at, 
and in local vicinity of, a 
representative number 
of 2m x 2m monitoring 
stops

Cover of non-native 
species less than 1%

Attribute and target based on Perrin et al. (2014)

Vegetation 
structure: height

Percentage of 
leaves/shoots at a 
representative number 
of 2m x 2m monitoring 
stops

Proportion of live leaves 
and/or flowering shoots of 
vascular plants that are 
more than 15cm above the 
ground surface should be 
at least 50%

Attribute and target based on Perrin et al. (2014). 
This attribute is only applicable to fen and flush 
examples of the habitat, not to infilling pool 
examples
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Physical structure: 
disturbed bare 
ground

Percentage cover at, 
and in local vicinity of, a 
representative number 
of 2m x 2m monitoring 
stops

Cover of disturbed bare 
ground less than 10%

Attribute and target based on Perrin et al. (2014)

Physical structure: 
drainage

Percentage area in local 
vicinity of a 
representative number 
of monitoring stops

Area showing signs of 
drainage from heavy 
trampling, tracking or 
ditches less than 10%

Attribute and target based on Perrin et al. (2014)

Indicators of local 
distinctiveness

Occurrence and 
population size

No decline in distribution or 
population sizes of rare, 
threatened or scarce 
species associated with the 
habitat

This includes species listed in the Flora (Protection) 
Order, 2015 (FPO) and/or the red data lists 
(Lockhart et al., 2012; Wyse Jackson et al., 2016). 
The FPO listed and Vulnerable marsh clubmoss 
(Lycopodiella inundata), the FPO listed and Near 
Threatened bog orchid (Hammarbya paludosa), the 
Near Threatened brown beak-sedge (Rhynchospora 
fusca) (Wyse Jackson et al., 2016) and the 
Vulnerable moss Tomentypnum nitens (Lockhart et 
al., 2012) are present within the SAC (NPWS, 2006; 
NPWS internal files), but cannot be assigned 
specifically to transition mires. The Annex II and 
FPO listed and Near Threatened slender green 
feather-moss (Hamatocaulis (Drepanocladus) 
vernicosus) (Lockhart et al., 2012) occurs in the 
habitat in the SAC (Campbell et al., 2015). See also 
the conservation objective for slender green feather-
moss (1393)
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Conservation Objectives for : Owenduff/Nephin Complex SAC [000534]

1106 Salmon Salmo salar

To restore the favourable conservation condition of Atlantic Salmon in Owenduff/Nephin 
Complex SAC, which is defined by the following list of attributes and targets:

Attribute Measure Target Notes
Distribution: 
extent of 
anadromy

Percentage of river 
accessible

100% of river channels 
down to second order 
accessible from estuary

Artificial barriers block salmons’ upstream migration, 
thereby limiting species to lower stretches and 
restricting access to spawning areas

Adult spawning 
fish

Number Conservation limit (CL) for 
each system consistently 
exceeded

A conservation limit (CL) is defined by the North 
Atlantic Salmon Conservation Organisation (NASCO) 
as “the spawning stock level that produces long-
term average maximum sustainable yield as derived 
from the adult to adult stock and recruitment 
relationship”. The target is based on the Standing 
Scientific Committee on Salmon (SSCS) annual 
model output of CL attainment levels. See SSCS 
(2016). Attainment of CL estimates are derived from 
direct counts of adults (rod catch, fish counter) or 
indirectly by fry abundance counts. The Owenmore 
River is currently below CL

Salmon fry 
abundance

Number of fry/5 
minutes electrofishing

Maintain or exceed 0+ fry 
mean catchment-wide 
abundance threshold 
value. Currently set at 17 
salmon fry/5 minutes 
sampling

The target is the threshold value for rivers currently 
exceeding their conservation limit (CL)

Out-migrating 
smolt abundance

Number No significant decline Smolt abundance can be negatively affected by a 
number of impacts such as estuarine pollution, 
predation and sea lice (Lepeophtheirus salmonis)

Number and 
distribution of 
redds

Number and occurrence No decline in number and 
distribution of spawning 
redds due to 
anthropogenic causes

Salmon spawn in clean gravels

Water quality EPA Q value At least Q4 at all sites 
sampled by EPA

Q values based on triennial water quality surveys 
carried out by the Environmental Protection Agency 
(EPA)
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Conservation Objectives for : Owenduff/Nephin Complex SAC [000534]

1355 Otter Lutra lutra

To maintain the favourable conservation condition of Otter in Owenduff/Nephin Complex 
SAC, which is defined by the following list of attributes and targets:

Attribute Measure Target Notes
Distribution Percentage positive 

survey sites
No significant decline Measure based on standard otter survey technique. 

Favourable Conservation Status (FCS) target, based 
on 1980/81 survey findings, is 88% in SACs. Current 
range is estimated at 93.6% (Reid et al., 2013)

Extent of 
terrestrial habitat

Hectares No significant decline. Area 
mapped and calculated as 
840.63ha along river 
banks/lake shoreline/ 
around pools

No field survey. Areas mapped to include 10m 
terrestrial buffer along shorelines and river banks 
identified as critical for otters (NPWS, 2007)

Extent of 
freshwater (river) 
habitat

Kilometres No significant decline. 
Length mapped and 
calculated as 382.65km

No field survey. River length calculated on the basis 
that otters will utilise freshwater habitats from 
estuary to headwaters (Chapman and Chapman, 
1982)

Extent of 
freshwater (lake) 
habitat

Hectares No significant decline. Area 
mapped and calculated as 
540.66ha

No field survey. Area mapped based on evidence 
that otters tend to forage within 80m of the 
shoreline (NPWS, 2007)

Couching sites 
and holts

Number No significant decline Otters need lying up areas throughout their territory 
where they are secure from disturbance (Kruuk and 
Moorhouse, 1991; Kruuk, 2006)

Fish biomass 
available

Kilograms No significant decline Broad diet that varies locally and seasonally, but 
dominated by fish, in particular salmonids, eels and 
sticklebacks in freshwater (Bailey and Rochford, 
2006; Reid et al., 2013)

Barriers to 
connectivity

Number No significant increase Otters will regularly commute across stretches of 
open water up to 500m e.g. between the mainland 
and an island; between two islands; across an 
estuary (De Jongh and O'Neill, 2010). It is important 
that such commuting routes are not obstructed
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Conservation Objectives for : Owenduff/Nephin Complex SAC [000534]

1393 Slender Green Feather-moss Drepanocladus vernicosus

To maintain the favourable conservation condition of Slender Green Feather-moss (Shining 
Sickle-moss) in Owenduff/Nephin Complex SAC, which is defined by the following list of 
attributes and targets:

Attribute Measure Target Notes
Distribution Number and 

geographical spread of 
populations

No decline, subject to 
natural processes. See 
map 4 for known location 
at Uggool

(Please note that Drepanocladus vernicosus was 
reclassified as Hamatocaulis vernicosus by Hedenäs 
(1989)). The known population of slender green 
feather-moss (Hamatocaulis vernicosus) in 
Owenduff/Nephin Complex SAC occurs in a flush 
within the blanket bog at Uggool, in the vicinity of 
marsh saxifrage (Saxifraga hirculus). Data from 
NPWS survey by N. Lockhart in 1999 (NPWS internal 
files). See also Campbell et al. (2015)

Population size Number of individuals No decline, subject to 
natural processes

Lockhart estimated the population to be c.320 
shoots (NPWS internal files). This is likely to be an 
underestimate. See Campbell et al. (2015) for futher 
details

Area of suitable 
habitat

Hectares No decline, subject to 
natural processes 

The extent of occupancy for the species at Uggool 
was estimated by Lockhart to be one square metre; 
however, only about 4% of this area was suitable 
i.e. 0.04m² (c.0.000004ha) (NPWS internal files). 
This is likely to be an underestimate. See Campbell 
et al. (2015) for further details

Hydrological 
conditions: water 
table level

Metres Maintain suitable 
hydrological conditions

Slender green feather-moss (Hamatocaulis 
vernicosus) is mostly confined to mesotrophic fens, 
a transitional habitat between acid bog and base-
rich fen. This appears to occur in at least two forms 
in Ireland: upland transitional flushes, where the 
plants can occur in lawns that rise and fall with 
fluctuating water table levels, such as at Uggool; 
and wet lowland sedge meadows, where plants can 
be inundated in winter, but may be subject to some 
desiccation in the summer. Based on Campbell 
(2013) and Campbell et al. (2015)

Vegetation 
composition: tree 
cover

Percentage cover in a 
representative number 
of 2m x 2m monitoring 
plots

Mean percentage tree 
cover should be less than 
15%

Slender green feather-moss (Hamatocaulis 
vernicosus) grows in moss-dominated, open 
communities, generally with a low cover of trees and 
shrubs. See Campbell et al. (2015) for further details

Vegetation 
composition: 
shrub cover

Percentage cover in a 
representative number 
of 2m x 2m monitoring 
plots

Mean percentage shrub 
cover should be less than 
20%

Slender green feather-moss (Hamatocaulis 
vernicosus) grows in moss-dominated, open 
communities, generally with a low cover of trees and 
shrubs. See Campbell et al. (2015) for further details

Vegetation 
composition: 
grass cover

Percentage cover in a 
representative number 
of 2m x 2m monitoring 
plots

Mean percentage grass 
species cover should be 
less than 25%

Slender green feather-moss (Hamatocaulis 
vernicosus) grows in moss-dominated, open 
communities, generally with a low cover of grasses, 
maintained by a low grazing intensity by sheep at 
Uggool. See Campbell et al. (2015) for further 
details

Vegetation 
composition: 
bryophyte cover

Percentage cover in a 
representative number 
of 2m x 2m monitoring 
plots

Mean percentage 
bryophyte cover should be 
more than 50%

In 1999, Lockhart recorded slender green feather-
moss (Hamatocaulis vernicosus) at the edge of 
spring-dominated vegetation, which occurs at the 
edge of a swelling lawn of mosses, with Aneura 
pinguis, Cratoneuron filicinum, Palustriella 
commutata, Philonotis fontana, Scorpidium 
revolvens and Warnstorfia exannulata (NPWS 
internal files). See Campbell et al. (2015) for further 
details

Vegetation 
composition: 
cover of 
Calliergonella 
cuspidata

Percentage cover in a 
representative number 
of 2m x 2m monitoring 
plots

Mean percentage cover of 
Calliergonella cuspidata 
should be less than 15%

Calliergonella cuspidata, a moss species often 
associated with high nutrient conditions, is usually 
present, but with low cover and never dominant. 
See also Campbell et al. (2015)
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Vegetation 
structure: 
vegetation height

Centimetres in a 
representative number 
2m x 2m monitoring 
plots

Mean vegetation height 
should not exceed 40cm

See Campbell et al. (2015) for further details
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Conservation Objectives for : Owenduff/Nephin Complex SAC [000534]

1528 Marsh Saxifrage Saxifraga hirculus

To maintain the favourable conservation condition of Marsh Saxifrage in Owenduff/Nephin 
Complex SAC, which is defined by the following list of attributes and targets:

Attribute Measure Target Notes
Distribution Number and 

geographical spread of 
populations

No loss in geographical 
spread and number of 
populations, subject to 
natural processes. See 
map 5 for 1km grid square 
locations

Marsh saxifrage (Saxifraga hirculus) is known to 
occur in the Owenduff/Nephin Complex SAC in five 
flushes at Sheean A, Sheean B, Sheean, C, Sheean 
D and Uggool. See Lockhart (1989), Muldoon (2011) 
and Muldoon et al. (2015) for further details

Population size: 
number of 
rosettes

Number Maintain the size of each 
known population, subject 
to natural processes. The 
target numbers of rosettes 
are: at least 151,200 
rosettes at Sheean A, at 
least 36,000 rosettes at 
Sheean B, at least 104,000 
rosettes at Sheean C, at 
least 19,200 rosettes at 
Sheean D and at least 
24,000 rosettes at Uggool

The number of rosettes recorded by Muldoon (2011) 
were: 189,000 at Sheean A, 45,000 at Sheean B, 
130,000 at Sheean C, 24,000 at Sheean D and 
30,000 at Uggool. The target figures are a 20% 
reduction of the recorded number to allow for a 
margin of error and variability over monitoring 
seasons. See Muldoon et al. (2015) for further 
details

Population size: 
area of occupancy

Hectares Maintain the area of 
occupancy of each known 
population, subject to 
natural processes. The 
target areas of occupancy 
are: at least 0.162ha at 
Sheean A, at least 0.042ha 
at Sheean B, at least 
0.078ha at Sheean C, at 
least 0.051ha at Sheean D 
and at least 0.029ha at 
Uggool

The areas of occupancy for the species estimated by 
Muldoon (2011) were: 1,800m² (0.1800ha) at 
Sheean A, 470m² (0.047ha) at Sheean B, 870m² 
(0.087ha) at Sheean C, 570m² (0.057ha) at Sheean 
D and 315m² (0.032ha) at Uggool. The target area 
figures are a 10% reduction of the recorded areas to 
allow for a margin of error. See Muldoon et al. 
(2015) for further details

Hydrological 
conditions: water 
level

Occurrence of high or 
fluctuating water levels

Maintain the appropriate 
natural hydrological regime 
necessary to support the 
habitat for the species

In Ireland, marsh saxifrage (Saxifraga hirculus) is 
now restricted to mineral flushes in blanket bog 
where rising groundwater forms small streams and 
seepage areas suitable for the species. Based on 
Muldoon (2011) and Muldoon et al. (2015)

Vegetation 
composition: 
positive indicator 
species

Occurrence in a number 
of 1m x 1m monitoring 
stops

Knotted pearlwort (Sagina 
nodosa) should be present 
in at least two of five 1m x 
1m monitoring stops

The presence of the positive indicator species 
knotted pearlwort (Sagina nodosa) should be 
maintained (Muldoon, 2011; Muldoon et al., 2015)

Vegetation 
composition: 
negative indicator 
species

Mean percentage cover 
in five 1m x 1m 
monitoring stops

Mean percentage cover of 
purple moor-grass (Molinia 
caerulea) should not 
exceed 5%; mean 
percentage cover of 
Yorkshire fog (Holcus 
lanatus) should not 
exceed 15%

Low cover of the negative indicator species purple 
moor-grass (Molinia caerulea) and Yorkshire fog 
(Holcus lanatus) should be maintained. Cover of 
Yorkshire fog was greater than 15% at Uggool 
(Muldoon, 2011). See Muldoon et al. (2015) for 
further details

Vegetation 
structure: sward 
structure

Centimetres in five 1m x 
1m monitoring stops

Maintain a mean 
vegetation height of less 
than 15cm

See Muldoon (2011) and Muldoon et al. (2015) for 
further details

Vegetation 
structure: grazing 
level

Evidence of grazing Maintain grazing at light to 
moderate levels to ensure 
an open vegetation 
structure and to allow 
flowering to occur

See Muldoon (2011) and Muldoon et al. (2015) for 
further details

24 Jul 2017 Page 35 of 35 Version 1



© Ordnance Survey Ireland

Map Version 1
Date: March 2017

MAP 1:
OWENDUFF/NEPHIN COMPLEX SAC

CONSERVATION OBJECTIVES
SAC DESIGNATION

Map to be read in conjunction with the NPWS Conservation Objectives Document.

SITE CODE:
SAC 000534; version 1.09. CO. MAYO

The mapped boundaries are of an indicative and general nature only. 
Boundaries of designated areas are subject to revision.
Ordnance Survey of Ireland Licence No EN 0059216. 
© Ordnance Survey of Ireland Government of Ireland.

Níl sna teorainneacha ar na léarscáileanna ach nod garshuiomhach ginearálta. 
Féadfar athbhreithnithe a déanamh ar theorainneacha na gceantar comharthaithe. 

Suirbhéarachta Ordonáis na hÉireann Ceadúnas Uimh EN 0059216. 
© Suirbhéarachta Ordonáis na hÉireann Rialtas na hÉireann.

Legend
Owenduff/Nephin Complex SAC 000534

0 1 2 3 4 km
±

Newport

SAC 000534

Westport

Ballycroy

Bellacorick

Castlebar

CO. MAYO

Mallaranny



SAC 000534

SAC 000476

SAC 000476

SPA 004037

SPA 004037

SPA 004037

SPA 004037

SPA 004037

SPA 004037

SPA 004037

SPA 004098

SPA 004098

SAC 001482

SAC 000485

© Ordnance Survey Ireland

Map Version 1
Date: March 2017

MAP 2:
OWENDUFF/NEPHIN COMPLEX SAC

CONSERVATION OBJECTIVES
ADJACENT / ADJOINING AND

OVERLAPPING DESIGNATIONS
Map to be read in conjunction with the NPWS Conservation Objectives Document.

SITE CODE:
SAC 000534; version 1.09. SAC 000476; version 1.02.

SPA 004098; version 2. SPA 004037; version 2.02.
SAC 001482; version 1.05. SAC 000485; version 3.02. 

CO. MAYO

The mapped boundaries are of an indicative and general nature only. 
Boundaries of designated areas are subject to revision.
Ordnance Survey of Ireland Licence No EN 0059216. 
© Ordnance Survey of Ireland Government of Ireland.

Níl sna teorainneacha ar na léarscáileanna ach nod garshuiomhach ginearálta. 
Féadfar athbhreithnithe a déanamh ar theorainneacha na gceantar comharthaithe. 

Suirbhéarachta Ordonáis na hÉireann Ceadúnas Uimh EN 0059216. 
© Suirbhéarachta Ordonáis na hÉireann Rialtas na hÉireann.

Legend
Owenduff/Nephin Complex SAC 000534
Carrowmore Lake Complex SAC 000476
Corraun Plateau SAC 000485
Clew Bay Complex SAC 001482
Owenduff/Nephin Complex SPA 004098
Blacksod Bay/Broad Haven SPA 004037

0 2 4 6 8 km ±



Lough Nambrackkeagh

Lough Adanacleveen

Lough Kilnabinnia

Scardaun Lough

Bunaveela Lough

Corryloughaphuill Lough

Lough Anaffrin

Corranabinna Lough

Lough Glennamaddoo

Lough Drumderg

Lough Nalaghan

Lough Feeagh

Map Version 1
Date: March 2017

MAP 3:
OWENDUFF/NEPHIN COMPLEX SAC

CONSERVATION OBJECTIVES
INDICATIVE LAKE HABITATS

Map to be read in conjunction with the NPWS Conservation Objectives Document.

SITE CODE:
SAC 000534; version 1.09. CO. MAYO

The mapped boundaries are of an indicative and general nature only. 
Boundaries of designated areas are subject to revision.
Ordnance Survey of Ireland Licence No EN 0059216. 
© Ordnance Survey of Ireland Government of Ireland.

Níl sna teorainneacha ar na léarscáileanna ach nod garshuiomhach ginearálta. 
Féadfar athbhreithnithe a déanamh ar theorainneacha na gceantar comharthaithe. 

Suirbhéarachta Ordonáis na hÉireann Ceadúnas Uimh EN 0059216. 
© Suirbhéarachta Ordonáis na hÉireann Rialtas na hÉireann.

Legend
Owenduff/Nephin Complex SAC 000534
OSi Discovery Series County Boundary

Indicative Lake Habitats
Potential 3110 Potential oligotrophic waters containing very few minerals of sandy plains: Littorelletalia uniflorae
Potential 3110 / Potential 3160  Potential oligotrophic waters containing very few minerals of sandy plains:
Littorelletalia uniflorae / Potential natural dystrophic lakes and ponds
Potential 3160 Potential natural dystrophic lakes and ponds

0 1 2 3 4 km ±



_̂

Map Version 1
Date: March 2017

MAP 4:
OWENDUFF/NEPHIN COMPLEX SAC

CONSERVATION OBJECTIVES
SLENDER GREEN FEATHER-MOSS
Map to be read in conjunction with the NPWS Conservation Objectives Document.

SITE CODE:
SAC 000534; version 1.09. CO. MAYO

The mapped boundaries are of an indicative and general nature only. 
Boundaries of designated areas are subject to revision.
Ordnance Survey of Ireland Licence No EN 0059216. 
© Ordnance Survey of Ireland Government of Ireland.

Níl sna teorainneacha ar na léarscáileanna ach nod garshuiomhach ginearálta. 
Féadfar athbhreithnithe a déanamh ar theorainneacha na gceantar comharthaithe. 

Suirbhéarachta Ordonáis na hÉireann Ceadúnas Uimh EN 0059216. 
© Suirbhéarachta Ordonáis na hÉireann Rialtas na hÉireann.

Legend
_̂ 1393 Slender Green Feather-moss Hamatocaulis vernicosus

Owenduff/Nephin Complex SAC 000534
OSi Discovery Series County Boundary

0 1 2 3 4 km ±

_̂



Map Version 1
Date: March 2017

MAP 5:
OWENDUFF/NEPHIN COMPLEX SAC

CONSERVATION OBJECTIVES
MARSH SAXIFRAGE

Map to be read in conjunction with the NPWS Conservation Objectives Document.

SITE CODE:
SAC 000534; version 1.09. CO. MAYO

The mapped boundaries are of an indicative and general nature only. 
Boundaries of designated areas are subject to revision.
Ordnance Survey of Ireland Licence No EN 0059216. 
© Ordnance Survey of Ireland Government of Ireland.

Níl sna teorainneacha ar na léarscáileanna ach nod garshuiomhach ginearálta. 
Féadfar athbhreithnithe a déanamh ar theorainneacha na gceantar comharthaithe. 

Suirbhéarachta Ordonáis na hÉireann Ceadúnas Uimh EN 0059216. 
© Suirbhéarachta Ordonáis na hÉireann Rialtas na hÉireann.

Legend
1538 Marsh Saxifrage Saxifraga hirculus
Owenduff/Nephin Complex SAC 000534
OSi Discovery Series County Boundary

0 1 2 3 4 km ±


