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Executive summary  

Of the 310,000 hectares of raised bog estimated to have originally occurred in Ireland, only 50,000 

hectares now remains, and much of this is in poor ecological condition. This guidance document has 

been produced to provide a scientific basis for restoration of raised bog habitats in Ireland and to 

compile the current best practice techniques for raised bog restoration. 

Raised bogs formed in shallow lake basins or topographic depressions at the end of the last glaciation, 

approximately 10,000 years ago. They are made up of deep peat, which is an accumulation of partially 

decayed vegetation that forms in certain wetland conditions.  

Active raised bog (ARB) comprises the wettest and least damaged vegetation on a raised bog. It is a 

habitat that is severely threatened and in danger of extinction, due to the rate and extent of loss over 

the past number of decades. ARB is a priority habitat as listed on Annex I of the EU Habitats 

Directive. Ireland has a particular responsibility for the conservation and restoration of ARB, as it is 

ÌÚÛÐÔÈÛÌËɯÛÖɯÏÖÓËɯÈ××ÙÖßÐÔÈÛÌÓàɯÏÈÓÍɯÖÍɯÛÏÌɯ ÛÓÈÕÛÐÊɯÉÐÖÎÌÖÎÙÈ×ÏÐÊɯÙÌÎÐÖÕɀs resource of the habitat. 

There are other habitats listed on Annex I of the Habitats Directive that are closely associated with 

 1!ȭɯ3ÏÌÚÌɯÈÙÌɯȿbÖÎɯÞÖÖËÓÈÕËɀɯ(also a priority habitat) ÈÕËɯȿ1ÏàÕÊÏÖÚ×ÖÙÐÖÕɯËÌ×ÙÌÚÚÐÖÕÚɀȭɯ(ÕÈÊÛÐÝÌɯ

parts of high bog with the p otential to be restored to ARB within a reasonable timeframe, are 

ÊÖÕÚÐËÌÙÌËɯÛÖɯÉÌɯȿdÌÎÙÈËÌËɯÙÈÐÚÌËɯÉÖÎɀɯȹ#1!Ⱥȭɯ3ÏÐÚɯÏÈÉÐÛÈÛɯÐÚɯÈÓÚÖɯÓÐÚÛÌËɯÖÕɯ ÕÕÌßɯ(ɯÖÍɯÛÏÌɯ'ÈÉÐÛÈÛÚɯ

Directive. Raised bog habitat that is classified as neither ARB nor DRB is, in the majority of cases, still 

of great importance as it is an essential part of the raised bog hydrological unit.  

Using detailed topographic survey data, it is now possible to determine the area of each bog that has 

suitable conditions for the development or maintena nce of ARB. This eco-hydrological modelling 

×ÙÖÊÌÚÚɯÈÐÔÚɯÛÖɯØÜÈÕÛÐÍàɯÌÈÊÏɯÙÈÐÚÌËɯÉÖÎɀÚɯÙÌÚÛÖÙÈÛÐÖÕɯ×ÖÛÌÕÛÐÈÓɯÉàɯËÌÍÐÕÐÕÎɯÈÙÌÈÚɯÖÍɯ#1!ȭ 

The main threats to raised bogs arise from activities that drain water from the peat, thus resulting in 

drying out. Land drainage, peat harvesting/turf -cutting, afforestation, burning and other activities that 

lower the regional groundwater table all pose threats to the eco-hydrolog ical integrity of a raised bog.  

Between 1997 and 2002, Ireland nominated a total of 53 raised bog sites for designation as SACs. These 

SACs contain most of the functioning remnants of the Irish raised bog network and encompass 

significant areas of ARB (c. 75% of the national resource). 

The most recent report outlining national conservation status o f Annex I habitats in Ireland stated that 

the national conservation status of ARB was Unfavourable Bad-Declining, the worst possible rating 

under the reporting system. Restoration measures are essential to halt and reverse this decline in 

conservation status.  
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National and site -specific conservation objectives for ARB define how much, where and what 

conditions are necessary to restore the habitat to favourable conservation status/condition at national 

and site level respectively. Restoration planning should  be focused on achieving conservation 

objective targets set for each site. 

The main restoration measures for restoration of peat-forming conditions are:  

Ɉ drain blocking  

Ɉ removal of trees/scrub 

Ɉ installation of marginal bunds  

Ɉ inoculation with Spaghnum 

Ɉ excavation/reprofiling  

Ɉ bunding on high bog  

Monitoring is an essential element of any restoration process. For designated sites, monitoring 

facilitates an assessment as to whether site-specific conservation objective targets are being met. Both 

ecological and hydrological monitoring are recommended to gauge both short and long -term 

assessment of the response to restoration works. Monitoring also provides a means of demonstrating 

the actual impact of restoration measures and thus can help allay fears that flooding will result on 

adjacent land. 

It is necessary to undertake detailed site-specific characterisation, prior to the implementation of any 

restoration programme. Therefore, it is important that a restoration plan is developed before 

restoration works  ÈÙÌɯÐÕÐÛÐÈÛÌËȭɯ%ÖÙɯ(ÙÌÓÈÕËɀÚɯÙÈÐÚÌËɯÉÖÎɯ2 "ÚȮɯËÙÈÍÛɯÙÌÚÛÖÙÈÛÐÖÕɯ×ÓÈÕÚɯÏÈÝÌɯÉÌÌÕɯ

developed for the entire hydrological unit of each bog.  

These guidelines focus on the practical aspects of restoration measures and while other requirements 

are mentioned, it  is important to note that the document is not intended to be a comprehensive guide 

to other essential obligations such as appropriate assessment, licensing requirements and health and 

safety considerations. 

Guidance notes have been prepared that outline current best practice in the application of the 

following measures in Ireland:  

1. Peat dams on high bog and cutover bog. 

2. Plastic dams on high bog and cutover bog. 

3. Complete infilling of drains . 

4. Partial blocking of drains . 

5. Conifer removal (on high bog and cutover bog). 

6. Marginal bunds . 

7. Inoculation with Sphagnum. 
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1. Introduction  

It is estimated that there was originally some 310,000 hectares of raised bog throughout the midlands 

of Ireland, an area equating to nearly 5% of the land surface (Cross, 1990). Today, there are only 

approximately 50,000 hectares ÖÍɯɁÐÕÛÈÊÛɂɯÏÐÎÏɯÉÖÎɯÙÌÔÈÐÕÐÕÎȮɯÞÐÛÏɯlosses due mainly to exploitation 

and reclamation. Much of the surviving raised bog is considered to be of poor ecological quality and 

less than half of this is of high nature conservation value. The scientific importance of raised bogs in 

Ireland began to be properly recognised in the early part of the twentieth century but it was really 

ÖÕÓàɯÐÕɯÛÏÌɯƕƝƜƔɀÚ that their conservation value came to the fore and efforts were made to protect and 

restore them. 

Restoration of individual raised bogs in Ireland has tended to be somewhat piecemeal, focusing on 

particular section s of high bog, and constrained by issues such as land ownership and available 

funding.  This guidance document has been produced to outline the current best practice in restoration 

of raised bogs in Ireland and has been prepared as part of the Scientific Basis for Raised Bog Conservation 

in Ireland, a project led by RPS and funded by the National Parks and Wildlife Service (NPWS) of the  

Department of Culture, Heritage and the Gaeltacht  (DCHG). This project highlights the importance of 

considering the entire hydrological unit  of a raised bog, including high bog and sur rounding 

margins/cutover bog, when planning restoration measures . 

This best practice guidance has been informed by consultation with several groups and individuals 

that have been involved in carryin g out restoration on raised bogs including NPWS, Bord na Móna, 

Coillte and the Irish Peatland Conservation Council (IPC C). It is intended that this document will 

guide any person or group interested in the restoration and management of raised bogs, such as 

landowners, community groups and  environmental non -governmental organisations. In particular, 

the guidance aims to provide assistance to personnel involved in undertak ing restoration measures to 

ensure a consistent approach is applied and common pitfalls are avoided. Application of standard 

approaches will assist with maximising successful rehabi litation of damaged raised bogs and reduce 

the number of simple errors that can prevent the full potential of restoration measures being realised.  

In order to plan and undertake management measures in any ecosystem, it is useful to have some 

understanding of how habitats function within that  system. The sections of this document (1 to 4), 

preceding the practical measures section, provide some context and understanding of how raised bogs 

function, including how they form, how their vegetation is classified and their hydrological 

requirements. Further information can be obtained from the sources listed in the bibliography . 

To aid successful implementation, simple step-by-step best practice guidance notes have been 

included for key restoration measures (Appendix A ). There may be cases where additional, bespoke 
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restoration measures are required. Guidance for such measures has not been included in this 

document, as detailed site-specific hydrological studies are likely  to be required in order to inform a 

suitable restoration strategy. In the majority of cases however, restoration measures will involve  

modified version s of some of the key measures outlined within this guidance .  

It is intended that as more comprehensive restoration of entire hydrological units is carried out, 

further lessons will be learned and best practice will develop further. Therefore, it is intended that this 

guidance document will continue to be updated and published on an ongoing basis.  

It is important to note that these guidelines focus on the practical aspects of restoration measures and 

the document is not intended to be a comprehensive guide to other essential requirements such as 

appropriate assessment, licensing requirements, risk assessments and health and safety 

considerations. All practitioners must ensure that statutory obligations are met before embarking on 

any works.  
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2. Raised bog habitats  

Peat is an accumulation of partially decayed vegetation which forms in wetland conditions, where 

water logging prevents contact with oxygen from the atmosphere. This leads to the development of 

anaerobic conditions that slow down the decomposition of plant material and , in turn , lead to an 

accumulation of peat over time.  Natural peatlands ( i.e. those with l ittle human impact) are considered 

one of the most important ecosystems world wide, owing to their  biodiversity  value, ecosystem 

functions (water filtration and su pply;  potentia l for climate regulation via atmospheric carbon  

sequestration and storage), and impor tant support for human welfare ( cultural services associated 

ÞÐÛÏɯÛÏÌɯÈÔÌÕÐÛàɯÈÕËɯÙÌÊÙÌÈÛÐÖÕɯÝÈÓÜÌɯÖÍɯÛÏÐÚɯȿÞÐÓËɯÓÈÕËɀȮɯ×ÙÖÝÐËÐÕÎɯÈɯÚÖÜÙÊÌɯÖÍɯÞÌÓÓ-being as well as 

knowledge ). Bogs are a type of peatland that develop in which the only source of water to maintain  

waterlogged conditions comes from precipitation (Schouten, 2002). Two broad categories of bogs 

occur in Ireland, namely blanket bogs and raised bogs. Blanket bogs are associated with areas that 

receive high levels of rainfall, typically in excess of 1,250mm/year, where the distribution of rainfall 

throughout the year is relatively even. These types of bogs are most commonly found in areas along 

the western seaboard of Ireland, as well as upland areas further inland.   

In contrast, raised bogs are peatland ecosystems found in areas that receive lower levels of rainfall 

(<1,250mm/year). These bogs are formed by accumulations of deep peat that originated in shallow 

lake basins or topographic depressions at the end of the last glaciation, approximately 10,000 years 

ago. During development of raised bogs, the vegetation grows upward until it eventually loses contact 

with the groundwater beneath , so that the bog wetland receives water solely from precipitation.  

The name raised bog is derived from the elevated surface that develops as raised bogs grow upwards 

creating a slight dome-shaped surface above that of their immediate surrounding (illustrated in Figure 

2.1). This high bog is fed solely by precipitation , and is generally considered to be isolated from the 

local groundwater table. The surface of a relatively intact raised bog is typically wet, acidic and 

deficient in plant nutrients (as bogs receive any nutrients through rainfall), an d supports specialised 

plant communities that are not generally found in other ecosystems. One of the most abundant plant 

components is Sphagnum moss, which is the most important contributor to peat accumulation, 

although many other species can contribute. Herbs and sedges are abundant in damp places, while 

small shrubs in the heather family grow in drier areas.   
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Figure 2.1 Sheheree Bog SAC, Co Kerry © Patrick Crushell  

 

Irish raised bogs are classified into two sub-types (Schouten, 1984): ȿWestern or intermediate raised 

bogsɀ, and ȿTrue midland or eastern raised bogsɀ. The distinction is based on vegetation and 

morphological characteristics. In terms of overall morphology, the main difference b etween these two 

raised bog types is that while eastern raised bogs tend to stay more confined to the depressions in 

which they were fo rmed, western raised bogs tend to grow out beyond their original basin, 

presumably a result of the greater depth of effective rainfall (Cross, 1990). In terms of vegetation, the 

most obvious difference between the two bog types is the presence of a number of oceanic plant 

species on western raised bogs which are absent from the true midland raised bogs. In this way, bogs 

towards the western extreme of the range have some characteristics that are typical of blanket bogs.  

Figure 2.2 outlines the original extent of raised bogs in the Republic of Ireland , highlighting the spatial 

distribution  of the bogs, which occur predominately throughout the Irish Midlands  and extend west 

mainly into parts of Counties Mayo, Galway, Clare and Kerry.   
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Figure 2.2 Original extent of raised bogs in the Republic of Ireland highl ighting spatial distribution  
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2.1 Active Raised Bog 

Active raised bog (ARB) comprises the wettest and least damaged vegetation on a raised bog. It is an 

extremely important habitat as it is severely threatened and  in danger of disappearance, owing to the 

rate and extent of loss over the past number of decades. ARB is a priority habitat as listed on Annex I 

of the EU Habitats Directive . Ireland has a particular responsibility for the conservation and 

restoration of ARB, as it is estimated to hold approximately 50% of the Atlantic ARB resource. 

ARB is the area of a raised bog that still supports a significant area of ombrotrophic (rainwater -fed) 

peat-forming vegetation. It  is characterised by the presence of a surface (10-30cm deep) vegetation 

layer or acrotelm, which is defined as the living, actively growing upper layer of  a raised bog within 

which the water table fluctuates. Vegetation in the acrotelm  is composed mainly of living bog mosses 

(Sphagnum species). The presence of the acrotelm is vital t o a raised bog as it is the peat-forming layer , 

and strongly influences the rate of water run -off from the bog. Below the living acrotelm lies the 

catotelm which comprises layer after layer of partially decomposed vegetation (peat) , which is 

protected from  further signi ficant breakdown by permanently  waterlogged conditions. The catotelm 

grows at a much slower rate than the acrotelm (typically 1mm per year), owing  to the very slow rates 

of decomposition and compaction , and typically ranges from 3m to 10m deep for most Irish raised 

bogs. 

The surface of a relatively intact raised bog, containing areas of ARB, is typically wet, acidic, deficient 

in plant nutrients, and supports specialised plant communities that are  relatively species-poor, yet 

include  unique species that are adapted to the biologically harsh conditions. The vegetation is open, 

treeless and dominated by Sphagnum species on the ground layer. Small -scale mosaics of plant 

communities are characteristic and reflect the complex microtopography of hummocks and hollows 

on the bog surface. This microtopographic variation is formed by the differing rates of g rowth and 

decay of the various bog species. 

2.1.1 Microtopography of ARB 

The following terms that describe microtopography are generally accepte d in the study of bog  ecology 

(Gore, 1983):  

¶ Pools: Depressions in the bog surface where the water table remains above the surface level 

throughout the year/ below the surface level for just a very short period. They are 

characterised by the presence of aquatic plant species such as Sphagnum cuspidatum, S. 

denticulatum, and Cladopodiella fluitans. In more degraded scenarios, or where high seasonal 

water fluctuation occurs, the pools contain open water and/or algae. Tear pools are found on 

bogs where internal tensions, due to mass movement of peat, has taken place within the high 
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bog causing the surface layers to crack open and leading to development of elongated pools. 

These are frequently found on western bogs and may be natural or anthropogenic in origin.  

¶ Hollows:  Shallow depressions (less than 5cm deep) on the bog surface where surface water 

collects, or where the water table reaches or lies just above ground level, depending on 

seasonal conditions. They are often filled with Sphagnum species such as S. papillosum and S. 

cuspidatum. They take many forms but are often eye shaped. Marginal hollows tend to be 

elongated as they are focused points for surface water run-off. They are often dominated by 

Narthecium ossifragum when dried out.  

¶ Lawns: Shallow hollows or flat areas where one sp ecies dominates to form a lawn. This is 

frequently a Sphagnum species, such as Sphagnum magellanicum, or S. papillosum which can 

completely fill in a hollow to form a small lawn.  

¶ Flats: Relatively flat areas which are intermediate between hollow and hummo ck 

communities. These tend to be drier than the above situations. 

¶ Hummocks : Mounds on the bog surface which can range from a few centimetres to more than 

one metre in height. They are usually composed mainly of Sphagnum species, such as 

Sphagnum magellanicum, S. capillifolium, S. austinii and S. fuscum, but other bryophyte species 

such as Hypnum jutlandicum and Leucobryum glaucum are also important, especially as the 

hummock grows taller and becomes drier. Calluna vulgaris is another important element, as it 

flourishes where the water table is not at surface level (Kelly & Schouten, 2002). 

A schematic diagram showing the typical microtopographical divisions is presented in Figure 2.3. 

 

Figure 2.3 Raised bog microtopographical divisions on the high bog surface (reproduc ed from Kelly & Schouten 

2002) 
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2.1.2 ARB vegetation  

In Ireland, the identification of ARB is made at ecotope level based on the vegetation classification 

developed by Kelly (1993) and Kelly & Schouten (2002). Raised bog vegetation communities are 

grouped into a series of community complexes, which  are then amalgamated into a series of ecotopes 

characterised by different physical characteristics. Community complexes  of vegetation are grouped 

into the following key ecotopes: 

¶ Central ecotope 

¶ SubȤcentral ecotope 

¶ Active flushes and soaks 

¶ SubȤmarginal ecotope 

¶ Marginal ecotope 

¶ Inactive flushes 

¶ FaceȤbank ecotope 

Actively accumulating peat conditions occur within the central and sub-central ecotopes. Active 

flushes and soaks, which are areas of focused surface water flow, typically have very wet conditions 

and are dominated by Sphagnum mosses. These features are also considered to be ARB and contribute 

significantly to the overall diversity of the habitat.  Examples of good quality ARB are shown in Figure 

2.4. 

2.1.3 Associated Annex I habitats 

Two other habitats listed on Annex I of the Habitats Directive are closely associated with ARB. The 

priority Anne ßɯ(ɯÏÈÉÐÛÈÛɯȿbog wÖÖËÓÈÕËɀɯÐÚ actively peat-forming and , as such, can also be considered a 

component of ARB. Such woodlands are usually dominat ed by Betula pubescens with a characteristic 

ground cover dominated by  Sphagnum moss species, which often form deep carpets, and other mosses 

including species of Polytrichum. Woodland areas are occasionally found on raised bogs that have an 

absence of the characteristic moss layer and are not regarded as peat forming. Such areas do not 

correspond to the Annex I habitat . 

The Annex I habitat ȿRhynchosporion  depressionsɀ typically occurs along pool edges and on lawns 

underlain by deep, wet, and quaking peat. Typical plant species include Rhynchospora alba, Drosera 

anglica, Narthecium ossifragum, Sphagnum cuspidatum, S. denticulatum, S. magellanicum, S. papillosum, 

Menyanthes trifoliata, and Eriophorum angustifolium. 
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Figure 2.4 Two examples of Active Raised Bog in Ireland  showing the highest quality vegetation (central ecotope) 

© Fernando Fernandez 

  




























































































