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Abstract

In Ireland, hedgerows are estimated to cover an area roughly 2-3 times that of deciduous 

woodland on an island-wide basis (Webb 1985); however, to date, the processes involved 

in the formation of hedgerow plant communities remains poorly understood. It is generally 

assumed that hedgerows are linear strips of woodland and they have been advocated as 

potential surrogate habitat for forest species in other fragmented agricultural landscapes, 

especially in North America (Corbitt et al. 1999) and elsewhere in western and central 

Europe (Baudry et al. 2000, Wehling & Diekmann 2(X)9).

Using the northern part of county Dublin (Fingal) as a case study, we investigated the 

suitability of hedgerows as habitat for woodland species in this thesis, and explored the 

relationship between the vascular plant communities of hedgerows and those of existing 

woodlands within the region. The objective of the study was to examine the species 

richness of both woodland interiors and margins for comparision with hedgerows. We also 

discuss the structure and composition of each community type and its suitability for 

vascular plants that are known woodland specialists, as described in the literature.

Despite their origin as an artifact of agriculture, the hedgerows in Fingal exhibited strong 

affinities with woodland and wood-margin habitats in the county, and with scrub 

communities elsewhere in Europe. With nearly 180 vascular plant species recorded from 

sample releves across Fingal, hedgerows also had, on average, more species and greater 

diversity than woodland or wood-margins did. Hedgerows also had a lower proportion of 

alien exotic species than woodlands in the county. However, they exhibited considerable 

variation in species richness from hedge to hedge, possibly due to the wide variety of 

environmental, historical, management and land-use factors that are difficult to quantify.
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Explanation of some terms used in the text

Geographic & historic terms
In the text of this thesis, the terms ‘Fingal’ and ‘North County Dublin’ are used 

interchangeably, and both refer to the administrative ‘county’ of Fingal as it now exists, and 

to the lands that are under the jurisdiction of Fingal County Council.

The term ‘Ireland’ is used when describing the entire geographic island of Ireland while 

‘Republic of Ireland’ and ‘Northern Ireland’ refer to the individual geo-political entities 

that make up the island.

The use of B.C.E. (Before the Common Era) and C.E. (Common Era) were deemed socio- 

politically neutral alternatives to the more common B.C. (“Before Christ”) and A.D. (“After 

Death of Christ”) when referring to prehistoric and historic events.

Computer software used in this thesis
1. ArcGIS is a suite of geographic information system (GIS) software products produced 

by Environmental Systems Research Institute (ESRI), a land-use consulting firm based in 

Redlands, California. At the desktop level, ArcGIS software includes;

ArcReader- allows one to view and query maps created with the other ArcGIS products;

ArcView- allows one to view spatial data, create layered maps, and perform basic spatial 

analysis;

ArcEditor- has all the same capabilities as ArcView, but includes advanced tools for the 

manipulation of shapefiles and geodatabases;

Arclnfo- has capabilities for data manipulation, editing, and spatial analysis.

2. PC-ORD 5 is the most recent version of the PC-ORD software, which includes a variety 

of multivariate statistical procedures and options best suited for the analysis of community 

ecology data. Designed by MjM Software Design, PO Box 129, Gleneden Beach, 

OR 97388-0129, United States. The website is: http://www.pcord.com

3. SPSS is a data mining and statistical analysis software package designed initially for use 

in the social sciences, hence the name SPSS (Statistical Package for the Social Sciences). It
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offers a wide range of statistical procedures for the analysis o f any kinds of data. The 

program can be acquired from the company, Predictive Analytics S oftw are (PASW), now 

an IBM company. Their website is: http://www.spss.com

4. T U R B O V E G  is a com puter software package for M icrosoft W indows® was developed 

in the Netherlands as a standardized database management system for the storage, selection, 

and export o f vegetation data. The easy-to-use system is especially useful for the 

management o f large datasets, and each database within the program may hold data from 

up to 100,000 releves. The program has been used as the standard data management 

package of the European Vegetation Survey since 1994 (Hennekens & Schaminee 2001). 

Designed by A lterra Green W orld Research, W ageningen University & Research Centre, 

The Netherlands.

The website is: http://www.svnbiosvs.alterra.nl/turbovei>/
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List of acronyms

1. F C C : Fingal County Council (County Hall, Swords, Co. Dublin)

2. B IO F O R E S T : The BIOFOREST project was a large-scale, 5-year project (2001-2006) 

gathering information on biodiversity in Irish plantation forests. The research team was 

com prised of the following organisations:

Department o f  Zoology, Ecology and Plant Sciences (ZEPS),

Environment Research Institute (ERI), University C ollege, Cork (UCC)

Department o f Botany, Trinity C ollege, Dublin (TCD)

Coillte Teoranta; The Irish Forestry Board (Coillte)

It was funded by the National Development Plan through the Environmental Protection 

Agency (EPA) and the National Council for Forest Research and Development (COFORD) 

as part of the Environmental RTDI Programme 2(KX)-2006. (http://bioforest.ucc.ie/)

3. P L A N forB IO : is a COFORD-funded offshoot of the BIOFOREST project running 

between 2007 and 2012, with the aim o f addressing the issues of forest diversity and 

management in Irish plantation forests (httD://www.ucc.ie/en/planforbio).

4. E E C : European Economic Council

5. LPB - Local Biodiversity Plan (Fingal County Council Parks Division)

6. FB P- Fingal Biodiversity Programme

(more details at: http://www.fingalbiodiversitv.ie)

7. O SI: Ordnance Survey Ireland (http://w w w .osi.ie)

8. SA A O  -  Special Amenity Area Order

9. A W I - Ancient woodland indicators- any bio-indicator (plant, animal, arthropods, fungi, 

etc) associated with ancient and long-established woodlands within a particular geographic 

region; it refers specifically to vascular plant indicators in the context of the current study
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10. All woodland & hedgerow sites covered in this study were given a 2-4 letter code as 

follows:

W oodland  Sites H edgerow  Sites

Site
code: Demesne

Site
code: Primary Townland

1 ARD Ardgillan 1 ARD Ardgillan/Strifeland

2 B R A C Brackenstown/River Valley 2 CAUS Causestown

3 G O R M Gormanston College 3 C H A R Charstown

4 H A M Hampton 4 C U R E Curragh East

5 H O W T Howth 5 C U R W Curragh W est

6 M A L M alahide 6 D O L L Dollards

7 N EW Newbridge 7 G O R M G orm anston/T obersool

8 ITA St. Ita’s Hospital (Portrane) 8 H IL L Hilltown

9 RUS Rush (Kenure Park) 9 H O L L Hollystown/Hollywood

10 STA Stamullin (M ilestown) 10 H O W T Howth

11 LU T R Luttrellstown 11 M A L M alahide demesne

12 K M Knockmaroon House 12 N EW New bridge/T urvey

13 SC A T St. C atherine’s Park 13 N W PK Newpark

(Lucan demesne) 14 FLU Pluckhimin

15 RUS Rush

16 SC A T St. C atherine’s Park

17 M A R G St. M argaret’s

18 W IM W imbletown

19 W YA W yanstown
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"No matter how intently one studies the hundred little dramas o f the woods 

and meadows, one can never learn all the salient facts about any one o f

them."

—  Aldo Leopold
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Chapter 1: Introduction



1.1. Background
In the early post-glacial period, more than 80% of Ireland was covered in forests of oak, 

elm and hazel; with alder along watercourses and pine and birch largely confined to higher 

elevations (Mitchell 1995, Birks 1989). The majority of the Irish landscape should therefore 

be temperate broadleaved woodland (Cross 1998, 2006); however, millennia of human 

activity have removed most of the original forest cover and drastically altered the 

remaining landscapes. So diminished are the native Irish forests that less than 2% remain in 

the country (Perrin et al. 2(X)8a), with an estimated 100, (XX) ha of this being ‘ancient 

woodland’ or woodland that predates the year 1700 (Rackham 1995a, Kelly & Fuller 1988, 

Peterken & Game 1981). Despite the wholesale destruction of the natural woodland cover, 

an estimated 20% of Ireland’s indigenous plants {excluding algae) are woodland species 

dependent on the existence of broadleaved woodland for their survival (Cross 1987). Since 

native woodland in Ireland is exceptionally rare today, and was rarer still at the end of the 

19’*’ century (Forest Service 2007, Perrin et al. 2008a), many of these woodland species 

must have had to utilise other habitats in the landscape for their continued existence. 

Potential ‘surrogate’ habitats for woodland plants that have been examined elsewhere 

include hedgerows (Wehling & Diekmann 2008, 2(X)9, McCollin et al. 2000) and more 

recently, forestry plantations (French et al. 2008, Kerr 1999, Quine & Humphrey 2010). 

Existing broadleaved woodlands in Ireland, while highly fragmented and scattered in 

distribution, have typically been modified by centuries of planting and ‘improving’ 

schemes on the part of landowners desirous to develop either the economic or amenity 

value of the woods on their properties. The enhancement of private woods often went hand- 

in-hand with other property improvements, including the enclosure of fields and pasture 

with living fences of thorny shrubs. Like the present afforestation trend, the enclosure and 

hedging of the Irish countryside, which began in the 17"’ century, was a large-scale 

reorganisation of a formerly open landscape that was driven chiefly by economic policy. 

However, unlike modern forestry, in which plantations of exotic conifer species are 

typically established on marginal land with low economic value, hedgerows were planted in 

agricultural districts on good soils, using local native species. In fact, almost all of Ireland’s 

native tree and shrub species can be found in hedgerows, and it may be that hedgerows 

currently reflect the natural forest vegetation of Ireland better than either the remaining 

broadleaved woods or modern forestry plantations do. To examine this possibility, we 

investigate the history, management, structure and species composition of 13 broadleaved 

woodlands and 25 hedgerow sites across Fingal, a small administrative county in eastern 

Ireland. (Figure 1.1.)-
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Atlantic Ocean

Figure 1.1. The location of county Fingal in Ireland (scale 1:1,877,966).

1.2. Objectives
The initial purpose of this research project was to obtain basic floristic data for woodland 

and hedgerow habitats in Fingal, and to determ ine the extent and quality o f the habitats. 

This was done in order to provide a baseline for future m onitoring, conservation, 

management and biodiversity enhancem ent schem es produced by the local authority (FCC). 

Based on observations in the field and prior research, it was postulated that present-day, 

mature broadleaved woodlands and hedgerows still constitute important refugia for many 

species, especially in districts with low woodland cover, as in Fingal. It is also proposed
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that a higher proportion of woodland specialist plant species are more likely to be found in 

those woods and hedgerows that have the longest history. The methods in this study 

involve standard releve sampling of vegetation plots within both the woody and herbaceous 

components of a variety of woodlands and hedgerows across the county. During the course 

of fieldwork it was also observed that the species composition and arrangement of 

hedgerows was similar to that of the exterior margins of woodlands. Finding little in the 

literature that dealt with wood margins either in comparison with hedgerows or as 

significant habitats in their own right, a small pilot study of wood margins was carried out 

using sampling methods similar to those used for hedgerows.

In summary, four interlinked hypotheses will be examined here:

(1) Woodlands with the longest history will contain the greatest number of woodland 

species, including rare woodland specialists;

(2) Roadside and townland boundary hedgerows, due to their antiquity, are richer in overall 

vascular species than non-townland boundary (‘inter-field’) hedges, and provide important 

habitats for woodland specialists and other uncommon native species;

(3) Hedgerows within the vicinity of, and adjacent to, woodlands potentially contain a 

higher percentage of woodland species;

(4) Hedgerows resemble wood margins in community structure and ecology.

It was also expected that small woodlots and inter-field hedges, if not poorer in overall 

species diversity, would be the poorest in woodland flora and therefore, the least likely to 

be effective refugia for woodland specialists in a largely agricultural landscape.

In order to account for differences in floristic diversity and composition, a wide range of 

administrative, historical and environmental data were collected and evaluated from each 

study site. Using current methods of rigorous multivariate statistics, the vegetation 

communities of all three habitat types were analysed and compared to each other and to 

existing woodland and hedgerow data from within Ireland and beyond. A summary of the 

methods used is given in Chapter 2, and they are described in greater detail in the methods 

sections of subsequent chapters. Brief histories of the development of woodland and 

hedgerows in Ireland are given in Chapters 3 and 5, respectively. The community 

structure of woodlands and hedgerows in Fingal are examined in Chapters 4 and 6, and 

comparisons between the two habitats are made in Chapter 7; with recommendations made 

for the future conservation of these habitats in Fingal.
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1.3. Introduction to the study area (Fingal)
County Fingal is located on a relatively flat Carboniferous limestone plain in eastern 

Ireland and encompasses an area of approximately 453.09 km^ (173 square miles). Its 

highest point, Knockbrack, is 176 m above sea level. The area is drained by the Delvin 

River along its northern boundary, by the Broadmeadow and Ward Rivers in the centre and 

by the rivers Tolka and Liffey to the south. It has three large, sheltered estuaries and 88 km 

of coastline, which includes the promontory of Howth, an area of Outstanding Natural 

Beauty (Tubridy 1997). Fingal also possesses several islands in the Irish Sea, including 

Lambay Island, Ireland’s Eye and Skerries. Of only three Special Amenity Areas in the 

country, two are located in Fingal and include parts of Howth and the western Liffey Valley 

(Figure 1.2., Fingal County Council). The county is predominantly agricultural and 

provides much of Dublin vegetable and glasshouse crops (Central Statistics Office 2006). 

Despite its traditionally rural character, the recent population boom in the city of Dublin 

has resulted in an explosion of housing in the countryside of Fingal, with rapid, large-scale 

development of rural towns to accommodate the commuter population. This change in land 

use has altered the traditional character of Fingal and is likely to be a major factor 

contributing to the loss of natural biodiversity in the county.
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Figure 1.2. Location of Fingal’s two Special Amenity Areas (SAAs)

1.3.1. Origin o f  Fingal

As a geographic entity, Fingal has its origins in the early medieval period, when the area 

was occupied by Norse and Danish Vikings in the 9th-l 1th centuries. Since many of the 

Norse settled in the region north of the river Liffey, the district came to be called by the 

native Irish, Fionn Gall, meaning “fair(-haired) strangers” to distinguish them from the 

Danes, who were the Dubh Gall, or “black foreigners.” The term Fionn Gall has been 

transmuted by time and the evolution of local phonetics into Fine Gall or “territory of the 

strangers”, which is the name currently in use (Duchas 2002, Walsh 1888, 1997-2008). The



area was traditionally held to extend from the river Tolka in the south to the river Delvin to 

the north (D'AIton 1845, Walsh 1888, Joyce 1920). However, more recently, scholars 

believe that the southern boundary stretched to the Liffey (as it does today) and included 

north Dublin City (Bradley 1988).

As an administrative area, Fingal began its life just after the arrival of the Anglo-Normans 

in the 12*’’ century, when the lordship of Fingal was granted to Walter de Lacy and his heirs 

forever by King John in 1208 CE. The district was first raised to a Barony and then in 1210, 

it was included in County Dublin as one of the first 12 counties created by King John 

during the shiring of Ireland (Walsh 1888). The lordship of Fingal eventually acquired 

viscountcy status, the first in Ireland, and in 1478 the title of Viscount Gormanston was 

granted to Robert Preston, a direct descendent of Walter de Lacy (National Library of 

Ireland 2007-08, Mills & McEnery 1916). The modern county of Fingal was established on 

the 1*' of January, 1994 with the division of the historic County Dublin under the Local 

Government Act, (1993, 2001) into four administrative units, including Dublin City 

(Dublin Corporation Area), South Dublin, Dun Laoghaire/Rathdown and Fingal.

1.3.2. Climate o f  Fingal

Despite Ireland’s northerly position in the North Atlantic (53°N / 80°W), the ameliorating 

effects of the prevailing westerly winds and the Gulf Stream make its climate a relatively 

mild and damp one with moderate to high rainfall and fewer fluctuations of temperature 

than occur on the European mainland. The average annual temperature is approximately 

9°C, and in Fingal, the summer mean daily maximum is about 19 °C; while the winter’s 

mean daily minimum is 2.5 °C (Figure 1.3., MetEireann 2009). As in Britain, there is an 

east-west pattern to precipitation and evaporation in Ireland, with the damp and humid 

Atlantic west standing in contrast to the drier eastern regions. Fingal, located on the eastern 

coast, is one of the driest districts of Ireland, with a mean annual precipitation of 

approximately 770 mm recorded at Dublin Airport, mostly in the form of rainfall, as snow 

seldom lies for long in lowland regions of Ireland (Doogue et al. 1998, Central Statistics 

Office 2005, Met Eireann 2008). The mild climate consequently supports an indigenous 

flora of oceanic or sub-oceanic distribution, as well as many frost-sensitive exotic plants 

which would be unlikely to survive in more Continental regions (Preston & Hill 1997).

7



20-

*E 15-

10-

0-

feb decjan apr may jun
Month

Figure 1.3. Thirty-year average temperatures in centigrade, from 1971-2000, recorded in 
Fingal at Dublin Airport, near Swords (MetEireann 2009). Bars indicate +/- standard error.

1.3.2. Geology

Fingal, along with much of lowland county Dublin and the adjacent counties of Meath, 

Louth and Kildare, forms one of the most agriculturally productive areas o f Ireland. The 

underlying geology of the district is made up of rock laid down in succession between the 

Cambrian and Carboniferous periods o f  the Palaeozoic era (between 590 and 250 million 

years ago). In most parts o f the district, the Carboniferous limestone is covered with a 

superficial layer of glacial ‘till’ o f more recent origin, laid down in the M unsterian and 

M idlandian glacial epochs (between 300,000 and 10,000 years ago). This till is comprised 

of a calcareous blend of undifferentiated boulder clay and gravel o f Irish Sea origin 

intermixed with the occasional stray boulder, as well as local limestone and shale, and 

deposited directly on the bedrock by the activities of past glaciers (Stillman & Sevastopulo 

2005, Holland 1981a). Exceptions to the limestone nature of the bedrock geology of Fingal 

are the older volcanic porphyrys (andesites) and Ordovician/Silurian mudstones in the 

coastal areas of Balbriggan, Skerries and Lambay Island, as well as nearby Portrane, where 

the porphyry also includes red sandstones and conglom erates exposed by the weathering of 

the overlying Carboniferous limestone. O ther notable exceptions include mudstones and 

conglom erates at Rush and the resistant Cambrian quartzites which form the hills of the 

Howth peninsula. All o f these bedrock types are also overlain by superficial calcareous 

glacial till, except the uplands of Howth, where the exposed quartzites give rise to shallow, 

acidic soils unsuitable for cultivation and support a calcifuge vegetation unlike that o f the 

surrounding district (Holland 1981b, Holland 1981a, Stillman & Sevastopulo 2005).



1.3.3. Soils o f Fingal

The varying thicicnesses of the calcareous glacial debris ( ‘boulder clay’) overlying the 

bedrock give Fingal its slightly hilly terrain, described by the National Soil Survey of 

Ireland as ‘undulating lowland’; defined by elevations in the 30 to 90 metre range and 

consisting mainly of soils of association 38 of the National Soil Survey classification 

(Gardiner & Radford 1980). In this association, the soils are made up of approximately 

75% grey-brown podsolics and 25% poorly-drained gleys. The abundance of grey-brown 

podsolics means that nearly 70% of the greater Dublin region is suitable for tillage, while of 

the remainder, 20% is occupied by the city of Dublin and its urban surroundings and just 

10% consists of ‘marginal’ land such as the Howth uplands and the Dublin mountains to 

the south (Gardiner & Radford 1980).

Grey-brown podsolics

Grey-brown podsolics are fertile, calcareous to circum-neutral soils that are derived from 

limestone and are highly suitable for agriculture. Most soils of this type are now found 

under grasslands and pasturage, but Cross (1998) suggests that they may have once 

supported oak-ash woods of the Blechno-Quercetum coryletosum type (Braun-Blanquet & 

Tiixen 1952, Higgins et al. 2004).

Gleys

In contrast to grey-brown podsolics, gleys are formed from calcareous parent material 

under waterlogged conditions, and their dense structure and poor drainage generally makes 

them unsuitable for cultivation.
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Chapter 2: Research Design

Measuring a 30 metre length o f hedgerow in Malahide demesne

1 1



2.0. Introduction
In this study, thirteen representative broadleaved woodlands and twenty-five 1 km^ 

hedgerow sample sites from across Fingal are assessed in terms of fioristic diversity, 

community structure, management and other ecological, edaphic and human factors. In 

total, 144 sample plots were inventoried between April and October, in 2005, 2006 and 

2007. The ecological and statistical tools used to describe the vascular plant communities of 

these habitats are briefly described in the context of this chapter. All plant nomenclature 

follows Stace (2010) for vascular plants and Smith (2004) for bryophytes.

2.1. Site selection
The woodland and hedgerow sites in this study were initially selected as part of a three-year 

biodiversity assessment contracted and overseen by the local authority, Fingal County 

Council (FCC). One of the main goals of the investigation of these plant communities in the 

county was to produce a standard dataset that would be useful for future conservation and 

monitoring efforts. This makes it necessary to generate an overall picture of the condition 

of the woods and hedges at this point in time, with an understanding of the variety of past 

and present factors involved. The goal of the assessment was to produce baseline fioristic 

and habitat data with a view to produce guidelines for the sustainable management of the 

landscape and its biodiversity, in accordance with Ireland’s responsibilities under the 

National Biodiversity Plan, the EU Habitats Directive and the 1992 Convention of 

Biological Diversity (Anon. 2002a).

2.1.1. Location o f  study sites

For the purpose of this study, access to the county council’s GIS database was permitted to 

facilitate the location of all woodland and hedgerow study areas within the area and obtain 

detailed spatial and environmental data for each. The basic database, running in ArcGIS 

Desktop 9.1/9.2 (ESRI) contained at the county level, raster layers of digitised aerial 

orthostat photographs taken in 2005, early edition Ordnance Survey Ireland maps (6 inch 

mapping series (1:10,560), 1837-1842), and more recent OSI maps (25 inch mapping series 

(1:2,500) 1888-1913). To locate areas of broadleaved woodland cover. Forest Inventory 

Planning System 1998 data (Gallagher et al. 2001) were also used, in the form of a GIS 

database and raster layer superimposed onto existing digital county maps in ArcMap 

(ESRI, ArcGIS 9.2). For each site, factors such as elevation, ownership, bedrock geology, 

area, and land use were derived from OSI Discovery Series maps (digital 1:10,560, paper 

1:50,000), the aerial orthostat photographs. Geological Survey Ireland data and other 

publicly-owned data added as layers to the GIS database. Townland and parish boundaries
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were located within the selected study areas on early edition OSI maps and a superimposed 

GIS boundary raster file obtained from Fingal County Council’s own database. The GIS 

interface was used to locate natural and artificial features such as rivers, streams, quarries, 

farms, boundaries, residential areas and anything nearby that might influence the species 

composition of the habitats of interest. Additional layers were created to represent 

ecological and geographical parameters such as hedgerow extent, boundaries and other 

linear features and habitat types. The information gleaned from the digitised OSI maps was 

also supplemented with estate maps and other early written sources to determine the 

antiquity of woods or hedges and the history of their management, if possible. All 

woodland and hedgerow sites chosen for this study are listed in table 2.1, along with their 

ownership status and basic geographical and environmental characteristics.

2.1.2. Criteria fo r site selection

Initially, sixteen woodland sites were pre-selected for study by the local authority (Fingal 

County Council) and 26 hedgerow sites were selected using the stratified sampling method 

detailed in section 2.5. After determining site location and suitability on maps and aerial 

photos in the GIS interface, the selected sites were visited several times to verify suitable 

sampling units within each. Hedgerow sites were usually visited only once or twice, due to 

the logistics of getting permissions from landowners. The only requirements established 

prior to floristic sampling for each of the selected woodland or hedgerow sites were (1), it 

has at least 75% broadleaved cover, and (2) it has been established for at least 50 years. 

Excluded from the surveys were conifer plantations and single-species residential hedges of 

evergreen conifer or broadleaved species (such as Chamaecyparis spp. or Lonicera nitida). 

Woodland areas dominated by alien species such as Prunus laurocerasus; Symphoricarpos 

albus and Rhododendron ponticum  were also excluded from the survey. After determining 

their suitability, floristic and environmental data could then be obtained for each site using 

the appropriate methods of vegetation sampling detailed in section 2.2 below.

2.2. Vegetation sampling strategy
Releve sampling is a powerful and versatile tool for detecting patterns in vegetation, and 

has a long history of development and use among European plant ecologists engaged in 

phytosociological studies (van der Maarel 2(X)5, Mueller-Dombois & Ellenberg 1974, 

Barbour et al. 1999). Releve sampling involves describing or characterising recognizable 

units in the vegetation of a region by using a single representative standard plot -a releve- 

within each unit. The releves from many units are then analysed to develop an accurate 

description of the vegetation in the study region. Methods of plot placement in releve 

sampling can be separated into two general types, subjective and objective. Objective
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releve studies involve the random selection of plots; while in subjective studies, the 

surveyor divides the study area into sample stands based on plant community units 

identified prior to sampling. A single releve plot is then placed at a carefully chosen site 

within each sample stand so that the data from the plot represent the attributes of the stand 

as a whole. Subjective plot-based vegetation sampling is ideal for quantifying information 

on species richness and cover, for describing plant communities, and for developing plant 

community classifications. While plot sizes generally depend on the vegetation type that is 

being sampled and the researcher’s objectives, standard releves typically use the ‘minimal’ 

plot area needed to capture most of “the normal characteristic species combination of a 

community” (von Glahn & Tuxen 1963).

2.2.1. Plot size selection

Chytry & Otypkova (2003) recommend 200 m  ̂as the ideal minimum plot size for sampling 

all types of boreal, temperate and Mediterranean woodlands; however, due to the small 

general size of the trees and woodland, and the relative species poverty of most woodland 

areas in Ireland compared to Continental forests, 100 m  ̂ is the preferred plot size for 

sampling Irish semi-natural woodlands (Kelly & Irernonger 1997). Increasing the size of 

the sampling area from 100 m  ̂ to 200 m^ plots has rather little effect on the number of 

species recorded (Kelly 1975). Plots of 100 m  ̂ were also used in the National Survey of 

Native Woodland (Higgins et al. 2004, Perrin et al. 2008a) and in ongoing surveys being 

conducted in conifer plantations across the State e.g. the PLANforBIO Project, which 

includes BIOFOREST and its complement, ForestBIO (French et al. 2(X)8, Smith et al. 

2008, O’Halloran et al. 2008).

Due to their shape, the 100-200 m  ̂ plots used for sampling woodlands cannot be used for 

field margins, hedgerows, or woodland edges; therefore a standard linear plot size is used 

regardless of the width of the linear feature. In the UK and Ireland, the woody plant 

communities of hedgerows are typically sampled using 30 metre plots along the length of 

the hedge (Murray & Foulkes 2006, Doogue 1994, Rodwell et al. 1991). To sample the 

herbaceous communities of hedgerows Rodwell et al. (1991) used 10 metre strips within 

each 30 m woody vegetation sample strip. At present, hedgerow herb communities are not 

typically regarded as part of the entire hedgerow community in Ireland, and consequently 

have not been sampled during the majority of county hedgerow surveys. Reasons for this 

are spelled out in the methodology that is currently employed (Murray & Foulkes 2006). 

Unfortunately, this deficiency means that a comprehensive assessment of hedgerow 

communities in Ireland cannot be made. In addition, hedgerow herbs, due to their shorter 

life spans and sensitivity to disturbance, may reflect the history of the hedge, its 

management and adjacent land uses better than the woody component does.
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2.3. Floristic data
While it was possible to identify the majority of vascular plants in the field, some 

taxonomic groups are particularly difficult to identify. This is especially true of the 

following several families among higher plants in the Irish flora: willows (Salicaceae), 

roses (Rosaceae), elms (Ulmaceae), mustards (Cruciferae) and graminoids such as grasses 

(Poaceae) and sedges (Cyperaceae). In addition, a small number of vernal species. 

Ranunculus ficaria  in particular, may have been under-recorded in the datasets due to the 

disappearance of leaves and stems early in the growing season. This was especially the case 

during hedgerow sampling, as it required mid- to late-summer fieldwork to facilitate the 

identification of graminoids and members of the Rosa taxa. All vascular plant species 

recorded are listed in Appendices 1 and 2.

2.3.1. Treatment o f difficult-to-identify species

For the puipose of this study, difficult-to-identify species or those with micro-species 

occupying similar ecological niches, such as the non-native suckering elms {Ulmus minor, 

U. procera & U. x hollandica), were combined into one taxonomic group and labeled 

Ulmus spp. Despite the diversity of Rosa and Rubus taxa in Dublin (Doogue 1994), the 

difficulty in identifying them to micro-species level meant that most roses were grouped as 

either Rosa canina agg. or Rosa arvensis, while all Rubi except Rubus idaeus and non

natives R. spectabilis and R. tricolor were grouped as Rubus fruticosus agg. Prunus spinosa 

is known to hybridise with the archaeophyte P. domestica, producing vigorous shrubs with 

intermediate characteristics {P. x  fruticans) and fruit larger than the average P. spinosa. 

Shrubs with these characteristics were observed in the field, but could not be distinguished 

consistently and so are grouped here under P. spinosa. The clearest examples of the alien P. 

domestica are treated as a separate taxon.

2.4. Woodland sampling methods
2.4.1. Site selection

Woodland sites in Fingal were selected from aerial orthostat photos and OSI maps, also 

taking into account the conservation targets of the local authority. All woodland sites were 

required to have been at least partially wooded at the time of the first Ordnance Survey 

(1829-1842) and most have existed since at least the 18“' century. Recent woodlands 

established since 1900 were rejected on the grounds that they have had insufficient time to 

develop a woodland flora. In this manner, 13 wooded demesnes were selected for study in 

Fingal (Figure 2.1) and a unique 2-4 letter code assigned to each will be used throughout 

this study. Any hedgerow sample squares that coincide with these woodland sites also 

received the same code (Table 2.1).
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2.4.2. Sampling o f woody vegetation

For each of the 13 woodland sites chosen in this study, 2-5 plots 100 (10 m x 10 m) in

size were systematically placed in representative areas of each wood. The sample plots 

were located away from edges, rides, tracks and other factors that might influence typical 

forest vegetation composition. Within each 100 m  ̂ plot, all vascular plant species were 

recorded and the total cover in percentages of each species was estimated for all layers of 

the forest, including the canopy, shrub layer, field layer and the ground layer. All woody 

species were recorded and their height and percent cover estimated. Seedling and sapling 

trees were also counted and their species noted.

N

1 0 '
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Site
No.

Site Name
Site
Code

1 Ardgillan ARD

2 Bracltenstown BRAG

3 Gorrnanston GORM

4 Hampton HAM

5 Howth HOW

6 Knockmaroon KMR

7 Luttrellstown LUTR

8 Malahide MALA

9 Newbridge NEWB

10
Rush
Demesne

RUS

11
St.
Catherine's

SCAT

12 St. Ita 's ITA

13 Stamullin STAM

I ~l Kilometers

Figure 2.1. Location of the 13 woodland sites in Fingal

2.4.3. Sampling o f ground flora communities

‘Ground flora’ is a generic term used to define the lowest layer of a plant community, often 

also called the ‘ground layer’ or ‘field layer’ and typically comprised “o f mosses, lichens, 

and fungi, together with low-growing herb species which often have trailing stems or 

rosette fo rm s” (Allaby 2006). The importance of the herbaceous ground flora of woodlands

16



is well-known; indeed, ground flora com m unities are one of the most important 

com ponents o f woodlands. In fact, it is ground flora com m unities that give woodland their 

character, making woodlands more structurally and biologically diverse than just a simple 

stand of trees would be (Peterken 1996). Ground flora com m unities typically influence 

regeneration and the distribution patterns of forest trees and shrubs; they also provide food 

and shelter for a variety of organisms, including birds (Draycott et al. 2008, Kirby & 

Thom as 2000), mammals (Kirby 2001) and arthropods (Oxbrough et al. 2005). Very often, 

woodland conservation schemes are aimed at prom oting herbaceous plant biodiversity or 

protecting rare woodland herbs (M cEvoy & M cAdam  2002, Peterken 1993).

In addition to trees and shrubs, all vascular plant species o f the field and ground layers were 

recorded within each 100 m^ plot and the cover of each species within the plot estim ated in 

percentages. Fungi and lichens were excluded from the survey and non-vascular plants 

(bryophytes) were only recorded if cover was significant on the forest floor (>6 cm^) 

however, they were not included in the final species analyses. W oodland areas with greater 

than 25% conifers or other non-native, evergreen canopy cover and areas in which the 

understory was dominated by laurel-leaved evergreens were avoided as they bear less 

relation to natural conditions and almost no herbaceous vegetation is to be found under 

them. Further details regarding woodland survey methods are provided in C h a p te r  4.
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Table 2.1. All woodland and hedgerow sites used in the present study. Also included is information regarding the ownership, as well as the basic geographical and 
environmental characteristics of each site. Two additional woodland sites and 6 hedgerow sites were not surveyed and are excluded from the dataset. * Ail habitat codes 
are derived from Fossitt (2000).

Site
No.

WOODLAND Site Location Site
Code

Ownership Elevation (m) Habitat Code* Soil type Geology Grid Reference

1 Ardgillan Demesne ARD Local Authority 50-90 W D l, WD2, WS3 Grey-Brown Podsolics Mudstones, greywackes & 
conglomerates

O 218 610

2 Brackenstown (River Valley Park) BRAC Mixed 30-50 WD1,WD2, 
WN5, W Sl

WN2, Grey-Brown Podsolics Carboniferous Limestone 0 165 467

3 Gormanston College GORM Private 20 WD1,WD2,
WN5

WD4, Grey-Brown Podsolics, 
Gleys

Mudstones, greywackes & 
conglomerates

0 168 663

4 Hampton Demesne HAM Private 30-40 WD1.WD2,
WN6

WD3, Grey-Brown Podsolics, 
Gleys

Mudstones, greywackes & 
conglomerates

o 213 618

5 Howth Demesne HOWT Private 50-100 WD1,WD2,
WS2

W N l, Grey-Brown Podsolics, 
Acid Brown Earths

Cambrian quartzites, 
greywacke, sandstone, 
limestone & shale, till on NW 
slopes

0 277 382

6 Knockmaroon House KMR Private 20-60 WD1,WD2,
W Sl

WN2, Grey-Brown Podsolics limestone & shale 0 085 360

7 Luttrellstown Demesne LUTR Private 20-60 W DLW D2,
WS3

WN2, Grey-Brown Podsolics, 
Acid Brown Earths

limestone & shale, 
mudstones, till

0 053 366

8 Malahide Demesne MAL Local Authority 10-20 W D l, WD2, WS3 Grey-Brown Podsolics limestone & shale 0 215 454

9 Newbridge Demesne NEWB Local Authority 10 WD1,WD2,
WD3,WD4,
WN4

WN2,
Grey-Brown Podsolics, 
Gleys

limestone & shale 0 218 500

10 Rush Demesne RUS Private-Housing
Estate

10-20 W D l, WD2 Grey-Brown Podsolics limestone & shale 0 265 558

11 St. Catherine’s (Lucan Demesne) SCAT Local Authority 20-30 WD1,WN2, WD4 Grey-Brown Podsolics, 
Gleys

limestone & shale o 022 357

12 St. Ita’s Hospital (Portrane Dmsne) ITA Private- Hospital 10-20 W D l, WD2 Grey-Brown Podsolics limestone & shale 0 245 505

13 Stamullin/Milestown Demesne STAM Private 30-50 W D l, WN2 Grey-Brown Podsolics Mudstones, greywackes & 
conglomerates

0 147 645
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Site
No.

H E D G E R O W  Site L ocation Site
C ode

O w nersh ip E levation (m) H ab ita t Code* Soil type Geology G rid  R eference

1 Ardgillan/ Strifeland ARD Local Authority, 
Private

50-90 W Ll, WD Grey-Brown Podsolics Mudstones, greywackes & 
conglomerates

0 21 60

2 Causestown CAUS Private 30-40 W Ll Grey-Brown Podsolics, 
Gleys

limestone & shale 0 21 55

3 Charstown CHAR Private 90-100 W Ll Gleys limestone & shale 0 06 55

4 Curragh East CURE Private 40-50 W Ll Gleys limestone & shale, sandstone, 
siltstone

0 16 60

5 Curragh West CURW Private 70-100 WLl Grey-Brown Podsolics, 
Gleys

limestone & shale, sandstone, 
siltstone

0 11 59

6 Dollards DOLL Private 20 W Ll Grey-Brown Podsolics, 
Gleys

limestone & shale o 16 50

7 Gorman ston / Tobersool GORM School 20-40 W Ll, WD Grey-Brown Podsolics, 
Gleys

M udstones, greywackes & 
conglomerates

o 16 65

8 Hilltown HILL Private 50-70 W L l, WL2 Grey-Brown Podsolics limestone & shale 0 16 45

9 Hollywood HOLL Private 60 W Ll Grey-Brown Podsolics, 
Gleys

limestone & shale 0 07 43

10 Howth HOW Private 50-100 W Ll, W SI, WD Grey-Brown Podsolics Cambrian quartzites, 
limestone & shale, till

0 27 38

II Malahide Demesne MAL Local Authority 10-20 W L l, WL2, WD Grey-Brown Podsolics limestone & shale 0 21 45

12 Newbridge/ Turvey NEWB Local Authority, 
Private

10-15 W L l, WD Grey-Brown Podsolics, 
Gleys

limestone & shale o 21 50

13 Newpark NWPK Private 70-80 W Ll Grey-Brown Podsolics, 
Gleys

limestone & shale 0 11 45

14 Pluckhimin PLUC Private 80 W Ll Gleys limestone & shale, sandstone, 
siltstone

0 06 60

15 Rush RUS Private 10-20 W L l, WD Grey-Brown Podsolics limestone & shale 0 26 55
16 St. Catherine's Park SCAT Private 30-40 W L l. W N 1,W D Grey-Brown Podsolics limestone & shale o 02 35

17 St. Margaret's MARG Private 70-80 W Ll Grey-Brown Podsolics limestone & shale 0 12 43

18 Wimbletown WIM Private 40 W Ll Grey-Brown Podsolics, 
Gleys

limestone & shale 0 16 55

19 W yanstown WAY Private 70 W Ll Gleys limestone & shale o II 55
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2.5. Hedgerow sampling methods
2.5.1. Site selection

The methodology used in the hedgerow survey follows that used by Doogue (1994), based 

on earlier studies in Britain (Pollard et al. 1974, Moore et al. 1967), further developed by 

Murray & Foulkes (2006) and used in subsequent surveys of 15 Irish counties. In the 

sampling method, which follows the earlier Badger and Habitat Survey of Ireland (Smal 

1995), a Ikm^ grid in the bottom left-hand comer of each 1(X) km^ (10 km x 10 km) OSI 

grid square is selected and, where possible, 10 hedges subjectively sampled throughout the 

kilometre square. Applying this method, only 5 sites were originally produced for study in 

Fingal. The bottom left-hand Ikm^ of each 100 km grid square is often not possible to 

sample in Fingal due to the crossing of county boundaries, the presence of urban 

development, or the absence of sufficient vegetation cover. The .square immediately to the 

right (east) of the initial selection was selected instead. Due to the difficulty in finding 10 

hedges per square kilometre in the county, the number of sample sites was increased to 4 

per 10 km^ (one site every 5km) instead of 1 site per 10 km^, and the number of hedges 

sampled per site was reduced from 10 to 5. With the aid of aerial photos and maps the 

hedges were selected in advance and were based on pre-established criteria (Section 2.5.3). 

Where feasible, permission from the landowners was also obtained beforehand. In this 

manner, 26 Ikm^ sites were produced for study in Fingal, with a potential of 130 hedges for 

study (Figure 2.2). The actual number of hedges surveyed (84) was significantly less than 

the potential, owing chiefly to factors such as urbanisation (5 sites), the paucity of hedges 

in coastal areas of the county (3 sites), and being turned away from sites by landholders (3 

sites).

2.5.2. Criterion fo r selection o f hedges fo r study

The criterion for the selection of hedgerows for sampling in the field closely follows that of 

Doogue and Kelly (2006) in which hedges are “defined as linear, free-standing shrub and 

tree assemblages, usually functioning as field boundaries.” Field boundary types excluded 

from both studies were (1) field margins or tree-iines comprised of mature shrubs/trees 

(usually Fagus sylvatica) that had been planted as avenues or windbreaks; (2) Hedges 

where trimming was so severe that reliable species counts were not possible; (3) self-sown 

linear scrub features adjoining old walls, and (4) ornamental hedges associated with 

present-day dwellings, mainly comprised of Ligustrum ovalifolium, Lonicera nitida or 

cypresses, i.e., Chamaecyparis and xCupressocyparis cultivars (Doogue & Kelly 2(X)6).

20



Legend
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Sites_unsufveyed

Sites_sufveyed

Kilometres

Figure 2.2. All sample 1 km  ̂hedgerow sites selected for study in Fingal.

2.5.3. Location of hedgerow sample plots
Along with roadside hedges, townland boundary hedges were sampled for comparison with 

the inter-field hedgerows that divide the interior of townlands. Where possible, one 

townland boundary hedge, one roadside hedge, one inter-field hedge, 1 streamside hedge (if
I

present) and one “other” were selected from aerial photos and maps prior to ground 

sampling for a total of five sampled hedges per km* (Table 2.2, Figure 2.3). For the “other” 

category, one hedge adjacent to other features such as a track, woodland, park, quarry etc. 

was to be selected, if present in the kilometre square. Where streamside hedges and “other” 

hedges were absent or inaccessible, another inter-field or townland boundary hedge was 

chosen at random for sampling.
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Table 2.2. The criteria for pre-selection of hedges prior to the ground survey.

Hedge Type Townland
Boundary Roadside Inter-field Streamside Other TOTAL

Number per km^ to be
sampled

Total number to be 
sampled in all

25 25 25 25 25 125

Hedgerow plots 
 ̂ 11km’ sample site
I I Townland boundaries

wxn^ms^ t MMBaaiMB— w----- t "

Figure 2.3. Sampling of Ikm^ hedgerow sites using 2005 aerial photos. Here, five hedges 
(yellow rectangles) at GORM have been selected prior to fieldwork; two coincide with 
townland boundaries (blue lines). Black squares indicate 10m sample areas of herbaceous flora 
within each 30m hedge.
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2.5.4. Field survey methods fo r hedgerows

For each hedgerow, single 30-metre samples were produced from pre-selected points along 

the hedgerow, provided that the points were at least 15 meters from the nearest major 

change in the hedge (i.e., another bisecting hedge, adjacent woodland, gate, drive, house, 

etc) (Doogue 1994). GPS coordinates were logged for these points to be later added to a 

GIS database/overlay to map the hedges. All tree, shrub and sapling species were recorded 

and their cover estimated using percentages. The location of and distance to the nearest 

woodland was likewise noted. Herbaceous communities of hedgerows were sampled using 

10 m linear strips within each 30 m hedgerow sample sensu Rodwell et a/.(199l). Species 

and percent cover were recorded for all vascular herbs; bryophytes were only recorded if 

cover was significant (>6 cm^). Further details on the hedgerow sampling methods used are 

given in Chapter 6.

2.6. Collection of environmental data for woodland & hedgerow 

communities
2.6.1. Geographic features

Grid coordinates and the altitude (m) of each site were determined from the relevant OSI 

Discovery Series maps (Nos. 43 & 50 for Fingal, scale 1:50,(XX)). The character of the 

surrounding landscape and nearby topographical features such as hills, valleys, slopes, 

cliffs, rivers, streams, quarries and caves were also noted and confirmed in the field. 

Geological features such as glacial erratics, cliffs, and caves were noted in the field, while 

bedrock geology and broad soil types were obtained from digital Geological Survey raster 

layers opened in ArcGIS. General slope of the site (in degrees) was estimated by eye. The 

aspect (N, NE, E, SE, S, SW, W, or NW) was recorded for the site as a whole and 

converted to numerical form (1-360 degrees). Flat sites {i.e. with no aspect) were recorded 

as ‘1’. Local historical features and earthworks such as wood-banks and ditches were also 

noted. Drainage was assessed subjectively at all sites and classed as either (1) poor, (2) fair, 

(3) moderate, (4) good, or (5) freely-drained.

2.6.2. Boundaries

The type of boundary was recorded for all sites. Hedgerows were recorded as (1) roadside, 

(2) townland boundary; (3) parish boundary, (4) streamside or (5) inter-field hedges (i.e., 

hedges separating two or more fields), and many hedges were a combination of one or more 

boundary types. For woodlands and wood-margins, where a definite boundary such as a 

wall or fence was lacking, the transition form woodland to non-woodland was described as
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either (1) abrupt (i.e. beside mowed or tilled fields), or (2) diffuse (i.e. with shrubs, saplings 

etc at the margin, indicating potential woodland expansion).

2.6.3. Adjacent land-use

The land-use and habitats adjacent to woodland sites and hedgerow strips were observed 

during fieldwork and recorded for all sites using the habitat categories defined by Fossitt 

(2000). The most common land use in the county was expected to be improved grassland 

(G Sl).

2.6.4. Grazing levels

Grazing is a natural part o f all ecosystems, both natural and agricultural; however, 

excessive grazing may have negative impacts on many plants, especially slow growing 

woodland herbs. It also may prevent regeneration of woody growth through the continued 

browsing down o f tree/shrub seedlings. Likewise, no grazing can also be detrimental, since 

it allows fast growing, com petitor species to dom inate plant communities, thereby reducing 

overall site diversity. During the general site survey, grazing levels were assessed using the 

criteria listed in Table 2.3, after Higgins et al.(2004). If possible, the culprits were also 

recorded as cattle, dairy, horses, mixed stock, sheep, goats, deer or rabbits/hares.

Table 2.3. G razing level scoring for each site, a fter H iggins et al. (2004)

Score D escription

1 None apparent

2 Low: regeneration abundant, shrub, herb layer dense

3
Moderate: Saplings localised, shrub layer patchy, field layer >30cm in 

general

4

High: Shrub layer severely checked/lacking, ground vegetation 

generally <20 cm, tree regeneration rare/confined to safe sites, some 

bare soil/poaching visible

5

Severe: Shrub layer and regeneration almost completely absent. Definite 

browse line apparent, extensive bare soil present, ground flora confined 

to well bitten herbs grasses and bryophytes.

Bark stripping at least occasional

24



2.6.5. Invasive species

Given the negative effects many introduced species have on ecosystems and the distribution 

of plant communities, the presence of invasive shrub species was noted for every site 

surveyed and a 1 to 5 scoring given to each site based on the abundance of invasives 

(Higgins et al. 2004). An explanation of the scale used is given in Table 2.4 below.

Table 2.4. Invasive species scoring for each site, after Higgins et al. (2004)

Score Description

1 No alien species present

2 Plants scattered to rare, not dominating any area

3 Plants dominating small areas, <1/5 site area

4 Plants dominating larger areas, 1/5 -  Vz site area

5 Plants forming dense thickets over more than half the site area

2.6.6. Management

Any evidence of both previous and current management practices was also recorded, and 

included planting, trimming, felling, amenity use and coppicing in both woods and 

hedgerows. The type of tool used to trim hedgerows was also recorded if evident. 

Potentially negative factors such as dumping and burning were also recorded.

2.6.7. Soil properties

Studies have shown that the distribution and composition of herbaceous plant communities 

(and bryophytes) in woodlands tend to be affected by underlying soil properties, especially 

pH and soil nutrient levels (Kirby & Thomas 2000, Pigott & Taylor 1964, Kennedy & 

Pitman 2004). Soil edaphics and nutrient supply therefore can strongly influence patterns of 

woodland vegetation, with high nutrient availability to plants in particular tending to 

restrict the distributions of characteristic woodland species (Hipps et al. 2005). While many 

studies have found nutrient drift from farming systems has a negative impact on the species 

richness and composition of woody field margins within agricultural landscapes by 

promoting the growth of competitive nitrophilous species (Kleijn & Snoeijing 1997, Boutin 

& Jobin 1998, Bassa et al., Tsiouris & Marshall 1998); few studies have examined the
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impact o f nutrient drift on the vegetation of adjacent woodland habitats. Like field margins, 

w oodlands occurring within an agricultural context are subject to nutrient run-off from the 

adjacent farmland, with edge com m unities and small patches experiencing greater nutrient 

deposition than interior com m unities or larger woodland patches (Willi et al. 2(X)5). This 

should m anifest itself in higher soil nutrient values (especially N and P) and an abundance 

o f com petitive, nitrophilous species in woodland edges with fertility levels and competitive 

species num bers dropping o ff as one progresses toward the interior of the woodland patch. 

To test this, and to relate soil chem istry to the plant assemblages o f both community types, 

we collected representative soil samples from within each of the woodland and hedgerow 

plots. Sam pling involved taking a core from the centre o f each quadrat to a standard depth 

o f 5 cm, for laboratory analysis. Ideally, the method should have involved composite 

sam ples (n > 4) for each reieve (Boone et al. 1999, French et al. 2(X)8), but time constraints 

and the need to limit disturbance to small woodland habitats meant only one ‘snapshot’ 

sample per plot was taken. All collected soil samples (n = 144) were analysed for pH the 

same day before being air dried, sieved and stored at ambient air temperature until further 

analyses could be carried out. Laboratory analyses involved determ ining percent organic 

m atter (OM ) through loss-on-ignition, available nitrogen (N) and organic carbon (C) by 

flash com bustion, and available Phosphorus (Pm) using M organ’s P-test. Soil bulk density 

was also estim ated from OM  derived from loss-on-ignition, using David Jeffrey’s 

regression equation (Jeffrey 1970).

2 .6 .7 .1 . p H testing and soil preparation for laboratory analyses

Single, 5 cm  core samples take from each plot were deemed suitable representation o f the 

overall soil properties o f each wood or hedgerow community. Replication is usually 

encouraged when sampling soils; however, time and resource availability restricted 

analyses. W ith 144 samples to be tested, it was not feasible to repeat sampling procedures 

m ore than once, unless there was some uncertainty regarding the procedure being used 

(Kulm atiski & Beard 2004, Boone et al. 1999) The pH of collected, field-moist samples 

was m easured within 2-3 days o f collection using a glass electrode on a 1:2 suspension of 

well-m ixed soil to distilled water. Samples were then air-dried overnight and later, oven- 

dried at 35 degrees C for 24 hours to remove all moisture (Boone et al. 1999). Large roots, 

wood, leaves, stones and other debris were removed and the samples ground with a m ortar 

and pestle before being passed through a 2mm sieve. All samples were stored at ambient air 

tem perature and then oven dried at 105°C overnight before further analyses of nutrient 

availabilities.
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2 .6 .1 .2 . Organic matter (OM )

Loss on ignition was determined by heating w eighed sam ples in crucibles to 550°C over a 

period o f 5 hours (Donkin 1991).

2 .6.7.3. A vailable nitrogen (N) and organic carbon (C) in soils

Total available nitrogen (N) and organic carbon (C) were analysed by flash com bustion, 

using an Elementar Cube Vario EL. During this process, the soil sam ples are heated to a 

high temperature in a stream o f  purified oxygen , causing com bustion. W ithin the 

instrument, the gases produced (CO 2 , NO3 and H 2O ) are separated and measured, and 

readings given in percentages (Harris & Paul 1989, R ussow  & Goetz 1998).

2 .6.7.4. A vailable soil phosphorus (P)

Phosphorus (P) exists in soils either in the dissolved  (i.e. solution) or solid form, with the 

solid form being more com m on and inaccessib le for uptake by plants, as it must be in 

solution form before it can be absorbed through the roots. D issolved  P is typically less than 

0.1 percent o f  the total soil P and usually exists as ortho-phosphate ions, inorganic 

polyphosphates and organic P (M agette and Carton, 1996). In Ireland, M organ’s P test is 

typically used as a method to estim ate the quantity o f  P available to crops. Phosphorus is 

present in the soil solution in ionic form and is generally believed to be taken up by plants 

as H 2P 04-. T o determine the level o f  soil phosphorus available to plants in the sample soils 

collected from all 144 plots in this study, M organ’s reagent was used (Morgan 1941). In 

this method, soil samples were diluted with an acetate solution buffered to a pH o f 4 .8  and 

the extract filtered before being analysed with a m olybdenum  blue com plex (M organ’s 

reagent) in a colorim etric spectrophotometer (Morgan 1941). In the spectrophotometer, 

absorbance o f  m onochromatic light at 882 nm was used to quantify P concentration in the 

extract.

2.7. Software used in this study
A growing awareness o f  the accelerating decline in global biodiversity has prompted a 

renewed interest in a variety o f  standard mathematical and statistical m ethods typically  

used by ecolog ists to describe and quantify com m unity data. N ew  software packages, 

including PC-ORD (M cCune & Grace 2002) and ecological m odeling and computational 

packages for R (Bolker 2008), com bined with digitised spatial information derived from  

ArcGIS software®  (ESRI) enable greater interpretative powers than traditional methods. 

Add-ins for w idely-used M icrosoft programs like E xcel®  also allow s for easier 

computation o f  lengthy and difficult equations such as diversity indices. In addition to 

standard programs like M S E xcel ® , ecological database software such as TU RBO VEG
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(Hennekens 1995), are built on traditional Microsoft programs like Access® and designed 

for easier storage, retrieval and harmonisation of community data with existing ecological 

analytical packages such as PC-ORD, as well as ArcGIS and phytosociological programs 

such as JUICE (Tichy 2002) . Please see beginning pages of this thesis for more details on 

computer programs used in this study.

2.8. Other datasets
Due to the small size of Fingal, the relative paucity of woodland, and the homogeneity of 

most of the woodland vegetation, it was vital that the research design should undertake to 

describe the plant communities of Fingal in the context of the Republic of Ireland as a 

whole, and this was possible using data collected in an earlier country-wide survey of 

native woodland (Perrin et at. 2008a).

In contrast to woodland, there are few studies on the ecology of hedgerows in Ireland. A 

national hedgerow dataset does not yet exist, but full or partial surveys of the woody flora 

and structure of hedgerows have been completed for 16 counties in the Republic at the time 

of writing (Foulkes 2006 a-c, 2007, 2008a-b, Foulkes & Murray 2005 a-d). In addition, 

Doogue & Kelly (2006) examined the woody flora of hedgerows in the province of 

Leinster, which includes the survey area covered in this study. None of these hedgerow 

surveys examined the herbaceous ground flora of hedges; and in this study, the aim was to 

examine the plant communities of woods and hedgerows in Fingal with particular attention 

paid to the ground flora.

2.9. Measuring the diversity of woodland flora in Fingal habitats
Biological diversity is defined in Article 2 of the UN Convention on Biological Diversity 

(Rio de Janeiro) as being the '"the variability among living organisms from  all sources 

including, inter alia, terrestrial, marine and other aquatic ecosystems and the ecological 

complexes o f  which they are part; this includes diversity within species, between species 

and o f ecosystems" (Heywood & Watts 1995, CBD 1992). Hubbell defines it simply as 

being “synonymous with species richness and relative species abundance in space and 

time” (2001). Although the purpose of biodiversity measurement is usually to compare or 

rank communities based on their species richness and distribution throughout the 

community, Iremonger et al. (2007) assert that biological diversity (in plantation forests) is 

a strictly ecological concept which is not synonymous with conservation value, since 

species diversity is not always a qualitative measure of the habitat or ecosystem. For 

example, species diversity may be greater in degraded habitats or those with abundant alien
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species, but the conservation value may be higher in a sim ilar habitat w'ith poorer diversity 

but more native species. For the purpose of this study then, biodiversity is defined in its 

broadest sense as the variability of species, habitats and ecosystems, with conservation 

values considered to be independent of overall diversity.

2.9.1. Species richness

Species richness is the oldest and simplest concept o f species diversity (Peet 1974, 

M agurran 1988). In its basic form, species richness is a count o f the number o f species in a 

given com m unity or biogeographic region, providing an indication o f the biological wealth 

o f the com m unity or region. As most com m unities and regions are too large for complete 

surveys targeting specific classes o f organisms, species richness is generally expressed as 

the num ber of species in a sample unit, and usually expressed in terms o f area, individuals 

or biomass (M cCune & Grace 2002, Peet 1974). A count of species in a defined sampling 

area is generally favoured by plant ecologists (M agurran 2004, 1988) Such species counts 

may be derived from plots placed randomly (quadrats) or subjectively (releves) within in a 

sample area (Braun-Blanquet 1932, Pound & Clem ents 1898, Gleason 1920). As discussed 

earlier in section 2.4.4., species richness is highly dependent on the size of the sampling 

area, thus generating a need for the standardization of the sampling methods and the size of 

the sample plot used by ecologists in the com m unities or ecosystem s being com pared (Peet 

1974, Gleason 1922, Chytry & Otypkova 2003, Podani 2006).

Plant species richness is generally a reliable indicator of biodiversity, both at the local and 

regional scale, and its maximization is often a target of conservation efforts (Brudvig et al. 

2009, May 1988). Plants are used as indicators for whole system diversity because they are 

sensitive to environmental factors and are often the primary target o f most land-use 

pressures. In addition, as primary producers, plants form the foundation of most 

ecosystem s, whether as food or as habitat for many species, and their abundance and spatial 

distribution generally determines the diversity of other species (Ferris & Hum phrey 1999, 

Landsberg & Crowley 2004).

2.9.2. Diversity indices

Quantifying the diversity o f species and their assemblages is not a straightforward task 

since, according to M agurran (2004), “ biodiversity is not reducible to a single index.” 

Instead, a combination of factors must be exam ined, most notably species richness and 

evenness. Species richness refers to the total num ber of species in a sample while evenness 

is how abundant each species is relative to other species. Traditional diversity indices 

attem pt to  combine these two components, but are generally difficult to interpret because 

they com bine, and therefore confound, a num ber o f variables (Ludwig and Reynolds 

1988).W hittaker (1972, I960) described three types o f species diversity:
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1) alpha diversity (a-diversity)- the measure of species richness within a sample unit;

2) beta diversity (P-diversity)- the measure of change in diversity between samples 

(temporal or spatial); and

3) gam m a diversity (y-diversity)- the measure of species diversity in a num ber of 

com m unity samples or the landscape as a whole.

A fourth, epsilon diversity (£-diversity), refers to the diversity o f a biogeographic province. 

N either y-diversity nor e-diversity will be dealt with here as they refer to scales beyond the 

scope of this study.

The diversity o f woodlands and hedgerows was calculated at two different spatial scales, 

(1) a-diversity, recorded as species richness from the lOOm^ sample plots within each wood 

and the 30m hedgerow sample strips; and (2) p-diversity, m easured as species richness 

from each of the woodland and hedgerow sites across Fingal.

2.9.2.1. g-diversitv

Although species richness, m easured as the num ber of species per sample unit, is 

com m only used as a measure o f a-diversity, species richness alone is not an adequate 

measure o f  community assemblages (M cCune & Grace 2(X)2). As species richness assumes 

that all species within a sampling area are o f equal importance, which is seldom the case in 

natural com m unities, a com bined measure of both richness and the ‘evenness’ in which 

species are distributed throughout the community is needed (M agurran 1988). In addition, 

com paring species richness of tw o or more populations must address the differences in the 

sample sizes representing the populations; use of diversity indices allow for such 

com parisons (Podani 2006). However, a number o f diversity indices have been proposed 

which com bine species richness and evenness into one single figure, generating com parable 

values that are independent of sample size. Diversity Indices are divided into two major 

types: (I)  those biased towards species richness which are sensitive to the presence o f rare 

species; and (2) those biased towards species abundance which are sensitive to the presence 

o f common species (Peet 1974, M agurran 2004). O f the form er type, the most commonly 

used is the Shannon Diversity Index (Shannon & W eaver 1949), while the latter type is 

represented in one o f three variations o f  the Sim pson’s Diversity Index (Simpson 1949). 

The Shannon Diversity Index, despite underlying problem s with interpretation and the 

over-em phasis of the importance of rare species, is widely used in ecological studies in 

North America, while several variations of the Sim pson’s Diversity Index are more popular 

in Europe (M cCune & Grace 2002).
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The Shannon Diversity Index (H’) is defined as follows (Shannon & Weaver 1949):

5

“ Z  Pi Pi Equation 2.1
I

where H  is the diversity index, is species richness and is the relative abundance or 

proportion of species * in the sample.

Despite its popularity, the Shannon Diversity Index produces a closely confined range of 

values, most of which fall between 1.5 and 3.5, and this limits interpretation of calculated 

diversity values since it becomes difficult to identify substantial differences in species 

diversity between sites with such closely similar values (Magurran 2004).

One of the simplest measures of a-diversity is the Simpson’s Index (D), defined as follows 

(Simpson 1949):

Equation 2.2

In this equation, pi is the proportion of individuals belonging to species i, S  is the number of 

species in each sample, and D  is the diversity index. Simpson’s Index, in its original form, 

is a basic measure of diversity within a given sample and represents the probability that two 

individuals randomly chosen from an infinite population will belong to the same species 

(McCune & Grace 2002). As with the Shannon Index, the values derived for D have a 

restricted range (from 0 to 1), and the larger the value of D (or H ’ in the case of the 

Shannon Index), the lower the diversity of the sample population. As this is illogical in 

studies attempting to quantify diversity, one of two alternative equations is used. In the first 

equation (equation 2.3), D is subtracted from 1 to produce a range of values that also lie 

between 0 and I ; only now the greater the value, the greater the a-diversity of the sample. 

This is Simpson’s Index of Diversity (SI), written thus:

SID = I -  D, where 2

d = Z p Equation 2.3.

The reciprocal of the original index is also a direct measure of a-diversity, in which the 

higher the index value, the greater the diversity of the sample plot (Magurran 1988, 2004), 

as follows:

5 2

SRI = I/D, where D —  p  Equation 2.4.
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As the Reciprocal Index (1/D) is the most widely used form of the Sim pson’s Index and 

enables diversity to be expressed on a uniform scale, SR is used for the purpose of this 

study (Peet 1974, W hittaker 1972, Hill 1973). It is not without drawbacks however, as 

French (2005) and M oore (2007) discovered in measuring the diversity of the ground flora 

com m unities o f conifer forests in Ireland. Illogically, some of the most species-poor sites in 

the study had the highest 1/D values, suggesting high species evenness, despite the poverty 

o f the ground flora com m unities in the conifer sites. Therefore, caution must be exercised 

when applying Sim pson’s Reciprocal to communities in which no species are able to 

dominate due to a highly limiting environmental factor. French (2(X)5) did however, find a 

positive correlation between species richness and 1/D in ash plantations, suggesting that the 

measure is appropriate for more complex com m unities than conifer plantations, where light 

is a strongly limiting factor.

2.9.2.2. p-diversitv

Unlike a- diversity, which is a measurement of the diversity o f defined sampling units, 

species assemblages or habitats, P- diversity is a measure o f the extent to which species 

composition and abundance differ from one place to another or from one sampling unit to 

another. W hittaker (1960) originally gives this as:

p  = yl(cc) Equation 2.5.

where y is the num ber of species resulting from merging a number of individual samples 

and a  is the num ber of species in a sample.

For the purpose of this study, we use a variation of W hittaker’s original formula, defined 

as:

B =  — - 1g Equation 2.6.

in which Sc  is the species richness for the entire dataset and S  is the average species 

richness in the sample units (M cCune & Grace 2002, W hittaker 1970). In other words, beta 

diversity is the amount of compositional change represented in a set o f sampling units and 

is used as a simple measure of diversity between different locations or habitats across space 

or a period o f time, without reference to any specific underlying gradients (M cCune & 

Grace 2002, M agurran 2(XM).
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2.9.3. Limitations o f using diversity indices as conservation tools

To measure alpha diversity, community ecologists have implemented many methods that 

incorporate not only the number of species but also their abundance, including those 

described above (Magurran 1988). Diversity indices, such as the Simpson’s Index, merge 

two unrelated factors: species richness and species abundance. The species composition and 

richness of a given area is generally explained by geographical factors such as distribution 

and isolation, as well as historical factors including extinction due to past climatic, 

geological, and anthropogenic events. To a lesser extent, richness is also influenced by 

ecological factors such as competition, predation and disease. The abundance or density of 

individuals per species in a given area results from the combination of each species’ life 

history traits, as well as reproductive potential and competitive ability. Although widely 

used to variable effectiveness, diversity measures all share one common flaw, as Hill 

pointed out, it is easy to define indices of diversity for individual samples but such indices 

typically have no meaning when applied to the community as a whole (Hill 1973). In other 

words, diversity indices describe the purely numerical parameters of species datasets, but 

do not effectively describe the composition and assemblages of ecological communities 

(Innes et al. 1998, Ricotta 2005). They do not take into account species variation or the 

functional and taxonomic differences between individual species within a community, such 

as life traits, reproductive strategies, competitive abilities or morphology (Barrantes & 

Sandoval 2009, Ricotta 2005). Nevertheless, diversity indices, especially the Simpson’s 

index have been effectively used to describe diversity in Irish woodland habitats and 

forestry plantations (French 2005). Simpson’s index, expressed in this thesis as the 

reciprocal index (1/D) is especially useful for small sample sizes (Magurran 1988)

2.9.4. Ellenberg Indicator Values (EIV)

To bridge the gap between simple indicators of numerical diversity and evenness in plant 

communities and their known ecological traits, including function, morphology and life 

strategy, several researchers have proposed measures of bio-indication, in which species 

serve as indicators of distinct community types and the prevailing environmental 

conditions, based on their observed ecological traits or life strategies. One commonly used 

system is that of Ellenberg et al. (1992) in which indicator values are produced from simple 

ordinal classes divided along an ecological gradient. Ellenberg assigned these scores to 

over 2500 vascular plants across Europe, in order to determine proxy environmental factors 

based on vegetation patterns (Ellenberg 1986, Ellenberg et al. 1992). The seven 

environmental variables upon which plant species indicators were developed include: 

moisture levels, soil nitrogen status, soil reaction (acidity/ lime content), soil chloride 

concentration, light regime, temperature and continentality. The values were developed
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mainly on the basis of field experience and reflect the ecological behaviour of species, not 

their physiological preferences (Ellenberg et al. 1992).

As the original scores are based on data from Central Europe, they have been re-calibrated 

for Britain and Ireland using five of the seven original classes: light (L), soil acidity or 

reaction (R), soil fertility (N), soil humidity (F), and soil salt content (S) (Hill et al. 2004, 

Hill et al. 1999). Using this recalibration, the mean Ellenberg score for each of the five 

classes was calculated for every releve in Fingal, weighting the scores by the cover 

abundance determined for each species recorded within the plots. The sodium chloride 

category (S) was excluded, as coastal/maritime plant communities were beyond the scope 

of this study. A summary of the four categories derived from Hill (2004), and used in this 

study, is given in Table 2.4. The formula for calculating mean Ellenberg scores is as 

follows;

where mEV is the mean cover-weighted Ellenberg value for a plot, Ci is the estimated 

percentage cover of species i and EVi is the Ellenberg value for species i. Means were 

based on the Ellenberg values recently re-estimated for the British situation by Hill et al. 

(1999). Plot means were used to infer environmental conditions, and thus habitat quality, 

within each woodland and hedgerow plot.

2.9.5. Calculating CSR values

A second system of bio-indication developed on the basis of functional plant species traits 

is Grime’s CSR model. The model is a triangle of three possible life-strategies (Figure 2.4) 

which a plant species may adopt: Competitive (C), Stress-tolerant (S), or Ruderal (R) 

(Grime et al. 2007, Hodgson et al. 1999). Competitive plants are those with rapid growth 

rates, dense canopies, short life spans and low seed production. Stress-tolerant plants have 

low growth rates, low seed production, long life spans and are generally evergreen, while 

Ruderals are small, rapidly growing plants with a typically annual or short-lived perennial 

life span devoted to seed production. As a plant theoretically cannot be good at all three 

strategies at a time, the CSR model is a useful predictor of community types (Grime et al. 

2007, Krebs 2008). In this study, CSR scores were allocated to each species, weighted by 

their cover abundance, and then averaged for each releve, as with the Ellenberg values.

n n

m E V  =  ^  Ci * E V i / ' ^
Equation 2.7.
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2.9.6. Using multivariate statistics

For each dataset (woodland, hedgerow) data transform ation, screening and a set of 

complementary multivariate statistical analyses were carried out using PC-ORD 5, a 

statistical software package designed specifically for analysis of ecological communities 

(MJM Software, Oregon).

Stress-tolerator when S is 
high but D is low

\  Ruderal when S is 
R \ ^  low but D is highCompetitor

when both S &
D are low Disturbance

Figure 2.4. Grime’s C-S-R Model, cf. Wilson & Lee (2000)

2.9.6.1. Cluster analysis

A hierarchical, agglomerative cluster analysis and a two-way cluster analysis were first 

carried out on the datasets to determine patterns in the vegetation, if any. A non-Euclidean 

distance measure, S0renson’s (Bray-Curtis) was used in conjunction with the flexible beta 

linkage method, with parameters set at p = -0.25 (Lance & W illiams 1967, Legendre & 

Legendre 1998). Ordinations were then carried out using either non-metric 

multidimensional scaling (NMS).

2.9.6.2. Non-metric multidimensional scaling (NMS)

Non-metric Multidimensional Scaling (NMS) is a non-parametric ordination method that is 

well suited to data that are arbitrary, discontinuous, or use otherwise questionable scales 

and do not exhibit a pattern o f normal distribution. NM S is generally considered the best 

ordination method for plant community data.
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2.9.6.3. Indicator species analysis

For the purpose of conservation and management, there is clearly a need for the 

identification of characteristic or indicator species in order to rapidly identify sites of 

ecological importance. Dufrene & Legendre (1997) proposed an Indicator Species Analysis 

method (ISA) which establishes percentage indictor values (IndVals) for species based on 

relative abundance between groups and relative frequency within a group. ISA was carried 

out in PC-ORD 5 on the Fingal dataset.
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Table 2.4. Explanation of Ellenberg indicator values adapted for Britain & Ireland, with examples, from Hill (1999, 2004). Ellenberg values for salt-tolerance (S) are 
excluded. *Moisture values 10-12 were also excluded, as they are indicators of submerged and marginal aquatic plants, which were also not covered in this study.

L Explanation F * Explanation R Explanation N Explanation

1 Plant in deep shade (no exam ples for 
Britain or Ireland)

1 Extrem e dryness, restricted to soils that 
dry out for some time

1 Indicator o f  extrem e acidity, never found on 
weakly acid or basic soils (i.e., Ulex m inor)

1 Extrem ely infertile sites (i.e.. Agrostis  
curtisii, Drosera rotundifolia.)

2 Between 1 and 3

(i.e., Trichom anes speciosum )
2 Between 1 and 3 (i.e.. Saxifraga 

tridactylites, Sedum acre)
2 Between 1 and 3 (i.e., Calluna vulgaris, 

Drosera rotundifolia. Polygala serpyllifolia)
2 Between 1 and 3 (Aira praecox. Carex 

panicea, Linum catharticum , Scabiosa  
colum baria)

3 Shade plant, < 5%  relative illum ination; 
seldom  > 30%  when trees in full leaf (i.e., 
G alium  odoratum )

3 Dry-site indicator, more often found on 
dry ground than in moist places (i.e.. 
A splenium  trichomanes)

3 M ainly on acid soils, but rarely also on nearly 
neutral soils (i.e., Galium saxatile, P teridium  
aquilinum )

3 M ore or less infertile sites (Centaurea  
scabiosa, G alium  saxatile, P impinella  
saxifraga, Teucrium scorodonia)

4 Between 3 and 5 (i.e. Circaea lutetiana, 
iM m iastnim  galeohdolon, Poa nem oratis)

4 Between 3 and 5 (i.e., Arctium  minus, 
Helictotrichon pratense)

4 Between 3 and 5 (i.e., A grostis capillaris, 
Carex panicea, Juncus effusus, Teucrium  
scorodonia)

4 Between 3 and 5 (Agrostis capillaris, 
Cirsium palustre, Plantago lanceolata, 
Primula vulgaris)

5 vSemi-shade plant, rarely in full light, but 
generally with > 10% relative illum ination 
when trees are in leaf (i.e.. Primula  
vulgaris)

5 M oist-site indicator, on fresh soils of 
average dam pness (i.e., Anthriscus 
sylvestris, Hyacinthoides non-scripta)

5 M oderately acid soils, may be found on very 
acid or on neutral to basic soils (i.e., 
C ardam ine pratensis, C irsium palustre, Ruhus 
idaeus, Ulex europaeus)

5 Sites o f interm ediate fertility (Angelica  
sylvestris. D igitalis purpurea. Trifolium  
pratense)

6 Between 5 and 7 A nthriscus sylvestris. 
Digitalis purpurea, Teucrium scorodonia)

6 Between 5 and 6 (i.e., Agrostis 
stolonifera, Runiex crispus)

6 Between 5 and 7 (Carex sylvatica, Lolium  
perenne. Ranunculus ficaria )

6 Between 5 and 7 (Cirsium  a n ’ense, 
Glyceria flu itans, Poa trivialis, Rumex  
crispus)

7 G enerally  in well lit places, but also partial 
shade (i.e., A rrhenatherum  elatius, Carex  
flacca, Poa Irivialis, V id a  cracca)

7 D am pness indicator, constantly moist 
or dam p, but not wet soils (i.e.. 
D actylorhiza maculata. Ranunculus 
repens)

7 Indicator o f weakly acid to weakly basic 
conditions; never found on very acid soils 
(Agrim onia eupatoria, Phleum pratense)

7 Plant often found in richly fertile places 
(i.e., Epilobium  hirsutum, Stellaria nwdia, 
Typha latifolia)

8 Light-loving plant rarely found where 
relative illum ination in sum m er is < 40%  
(i.e. Orchis morio)

8 Between 7 and 9 (i.e., Cardamine 
pratensis, Equisetum  telmuteia, 
Phalaris arundinacea)

8 Between 7 and 9 (Artem isia vulgaris, Carduus 
nutans, Viola hirsuta)

8 Between 7 and 9 (i.e., Galium aparine, 
Lam ium  album, Urtica dioica)

9 Plant in full light, found m ostly in full sun 9 W et-site indicator, water-.saturated, 
badly aerated soils (i.e., Drosera 
rotundifolia, M yosotis scorpioides)

9 Indicator o f basic reaction, always found on 
calcareous or other high-pH soils (i.e.. Ononis 
repens)

9 Indicator o f extrem ely rich situations, such 
as cattle resting places or near polluted 
rivers (i.e. R um ex obtusifolius)
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Chapter 3: 

A history of woodland development in Fingal

m

f I

m

1609 Map o f  Ireland by Boazio. Reprinted with permission o f  Trinity College Dublin Map Library
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3.0. Executive summary
In this chapter, a desk-based study of the literature and existing cartographic sources 

provide a summary overview of the history of woodlands in Fingal, within the Irish context. 

The potential antiquity of some existing woods in the county, including those at St. 

Catherine’s Park and Luttrellstown, is also discussed.

3.1. Development of woodland in Fingal
Millennia of human exploitation have reduced the original forest cover of Ireland, and by 

the end of the 19* century, c.1% (69,000 ha) of the land surface remained forested in the 

Republic (Forest Service 2(X)7, Kelly & Fuller 1988). While State and private planting 

since then have reversed the deforestation trend, most of this has been in the form of exotic 

conifer plantations (Forest Service 2007). Native broadleaved woodland still remains one of 

the rarest habitats, occupying just 1-2% of the Irish landscape (Perrin et al. 2008a).

3.1.1. Prehistory

One of the many ancient names for Ireland is Inis na fidhadh, meaning “the Island of 

woods”, indicating a land dominated by trees (Keating 1657). Humans arriving in Ireland 

as early as 70(X) BCE would have found a land almost entirely covered in forest (Mitchell 

& Ryan 2007, Mitchell 1995). From pollen cores and charcoal preserved in bogs and lake- 

muds across the country, it has been determined that the first forests of the post-glacial 

period were dominated by birch {Betula pubescens, B. pendula), Scots pine {Pinus 

sylvestris) and hazel {Corylus avellana). The millennia that followed saw the rise of alder 

(Alnus glutinosa), then oak {Quercus robur & Q. petraea), and Wych elm {Ulmus glabra). 

Oak and elm came to dominate the richer lowland soils leaving birch (Betula pubescens, B. 

pendula) and Scots pine (Pinus sylvestris) to poorer, acidic soils and upland districts 

(Mitchell & Ryan 2007, Weir 1993, Birks 1989). During this time, hazel remained 

widespread, though much reduced in pollen output, while ash (Fraxinus excelsior) and yew 

(Taxus baccata) were also present in small numbers. These primary forests had probably 

reached their greatest extent between 7000 and 59(X) years ago, after which the pollen 

record shows a drastic reduction in elm populations, coincident with the rise of Neolithic 

farmers in Ireland (c3900 BCE). While the cause of the elm decline is still debated, the 

reduction in elm, as manifested by the decreased pollen count from sites all across Ireland 

and Europe, is believed to be the result of a combination of disease and human activity. The 

spread of the disease, which may have been similar to the Dutch elm disease that plagues 

elms today, was probably accelerated by humans making inroads into formerly undisturbed 

woodlands. The decline in elm may also have been caused by farmers clearing woodland
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over the more fertile soils on which it grew; the use of elm boughs and leaves for fodder, or 

a combination of these factors (Mitchell & Ryan 2007, Kelly & Kirby 1982). Later climatic 

deterioration (about 4,000-5,000 years ago), in which Ireland became wetter and more 

oceanic, caused more changes in woodland communities, including an increase in alder and 

the expansion of open peat lands, as demonstrated in fossil pollen counts and peat core 

depths (Mitchell & Ryan 2007, Watts 1985). Indigenous populations of Scots pine, once 

widespread in marginal and upland habitats to an altitude of 3,000 feet, are considered to 

have become extinct in Ireland by the 3‘̂‘* or 4'*’ century of our era, before later re- 

introduction from Scotland in the 18'*’ century (McAulay & Watts 1961, Roche et al. 2009, 

McCracken 1947).

3.1.2. First humans and the beginning o f woodland clearances

The earliest evidence for humans in north County Dublin dates to the Mesolithic (c. 5500 

BCE) and is confined primarily to coastal sites (Liversage 1968, Macalister 1929), and 

along the river Liffey, where Mesolithic fish-traps have recently been discovered 

(McQuade & O'Donnell 2007). As elsewhere in the British Isles, these prehistoric people 

lived mainly along the coast and supplemented their diet of fish and shellfish with hunted 

game and wild food gathered from the wooded interior. The best evidence of the early 

Mesolithic people in Fingal is the shell middens and worked stone tools that have been 

excavated along the coast, mainly at Rogerstown and Malahide estuaries. These early 

people left little evidence of permanent settlement, yet one midden excavated at Sutton 

contained the remains of fish, shellfish and wild boar accumulated over a long period of 

time, indicating frequent use, if not a permanent settlement (Mitchell 1956, Mitchell 1972). 

The impact of these coastal communities on the primeval forest of the hinterland was 

probably minimal and this is supported by pollen analyses which indicate little change in 

the pollen rain throughout the period (Mitchell & Ryan 2007). Any minor fluctuations in 

stratified pollen counts may indicate disruption through small scale clearances, either to 

attract game, collect wood for fuel and building, or for the establishment of temporary 

settlements. A range of wood types found in a charcoal deposit on Lambay Island, just off 

the coast of Fingal, suggest that mixed woodland was probably even present on some of the 

county’s now bare coastal islands some 6000 BCE (Dolan & Cooney 2010).

3.1.3. The Neolithic period

The first major changes to the landscape of Fingal, as elsewhere in Ireland, came in the 

Neolithic, c.4000-2400 BCE (Caulfield 1981). Pollen evidence suggests that with the 

advent of farming in the Neolithic, the scale of woodland clearance increased as farmers 

cleared wood and scrub to produce fields for crops and livestock (Weir 1993). The early 

farmers in Ireland are likely to have first produced small, temporary clearances in the
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dominant forest habitat using a transitional form of agriculture, possibly similar to the 

‘slash-and-bum’ techniques practiced in tropical forest countries today. With the increasing 

population that settled agrarian societies produce, the clearances would have become larger 

and more enduring over time. During this period, the human impact on the landscape 

became more lasting, not only with the clearance of the primeval forest, but also with the 

building of permanent settlements and field systems, and the construction of megalithic 

tombs and passage graves (Caulfield 1978 , 1981). Several examples of Neolithic tombs 

occur in Fingal, including the earth mounds and stone cairns on Howth Head, as well as 

‘Aideen’s Grave’, a portal tomb located in the woods of Howth demesne (6  Nuallain 

1983). Other burial sites occur near Rush (Newenham 1838-40), and at the mouth of the 

river Delvin, near Gormanston (Corcoran 2009). Worked tools and earthenware of the 

Neolithic are also abundant; stone tools have been found at Malahide and Rogerstown 

estuaries (Keeling & Keeley 1994, Stacpoole 1963), Balbriggan and Bamageeragh (Guinan 

1992, Corcoran 2009, Bolger 2009); Feltrim Hill (Hartnett & Eogan 1964); and Lambay 

Island (Dolan & Cooney 2010, Macalister 1929).

For thousands of years, the forests dominated the Irish landscape before gradually 

diminishing through felling, disease and changing land-use patterns. From Neolithic times 

through to recent centuries; however, the overall decline in woodland cover is marked by 

apparent periods of recovery and regeneration in the pollen data, the result of reduced 

human disturbance due to factors such as climate change, war, famine, changing 

technologies and the migration of peoples (Mitchell & Ryan 2001). Possibly due to the 

abundance of peat bogs from which to derive samples, most palynological investigations of 

post-glacial vegetation change in Ireland have concentrated on the north and west (Hall 

1990, 1993, 2003, McVicker & Hall 1997, Pilcher et al. 1996, Mitchell 1988, Molloy & 

O'Connell 2004, Fossitt 1994, Plunkett 2009). There are few sources of peat deposits from 

which to produce a pollen record in Fingal, and a reconstruction of past vegetation of the 

county is difficult. Nevertheless, pollen studies from some midland bogs (van der Molen 

1988, O'Connell 1980) and the adjacent counties of Louth (Weir 1993), Meath (Mitchell 

1940) and Kildare (Geel & Middeldorp 1988) combined with local historical records may 

help to reconstruct an image of the prehistoric vegetation of Fingal. Pollen diagrams from 

three bogs in County Louth have been radiocarbon-dated to ±130 years and indicate that 

before the Neolithic, the area was dominated by forests of hazel and elm, with oak gaining 

ascendancy only after Neolithic disturbances and the elm decline, although it appears to 

have dominated base-poor soils at some sites prior (Weir 1993). Similar results have been 

obtained elsewhere: an analysis of pollen samples from Derrycunihy wood in Killamey, 

County Kerry revealed the wood was formerly more diverse, with oak being less common 

there c 5000 years ago than it is today (Mitchell 1988). Pine was also common in the early
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forests of eastern Ireland, as were alder and birch, possibly growing on the surface of the 

bogs. Around 2300 BCE, the woodlands show a steady decline and herbs and grasses 

increase, along with some tree species such as ash, yew, holly, elder, and rosaceous plants 

such as blackthorn, hawthorn and whitebeam/rowan, all light-demanding species (Weir 

1993). Arable weeds and cereals also make an appearance in the pollen record at this time, 

but were not as significant as they would become by the Late Bronze Age (approx. 1200- 

1000 BCE). This suggests that arable agriculture was only practiced on a small scale in the 

late Neolithic and the clearances were mainly for providing pasturage for stock and wild 

game, or for creating permanent settlements. Between 2300 BCE and 700-800 CE, the 

woodlands appear to have been at their most structurally diverse, and the continued rise in 

herbs associated with arable land and pastures, the decreased tree-pollen and the increase in 

light-demanding species all reflect the scale of human disturbance (Weir 1993).

3.1.4 The Bronze Age to the early historic period

Despite the paucity of evidence from the Bronze and Iron Ages and the ambiguity of early 

written and oral sources, it is through those sources that remain that historians may 

reconstruct an image of the landscape of the distant past, especially when combined with 

evidence from palynology (Hall 1990, Plunkett 2009). For example, manuscripts from the 

early Christian period, such as the Leahhar Gabhdla Eireann (T h e  Book of the Taking of 

Ireland’), preserve an older record from the oral tradition, of the clearing and naming of 

many plains {Mag in Old Irish) by successive waves of invading peoples in prehistory 

(Macalister 1938-1956) (Macalister 1938-1956). Of five plains described in the conquest of 

Partholon, an early Bronze Age colonizer (2-3,000 years BCE), one was located where 

much of the present-day Dublin region now stands. Partholon and his people were also 

claimed to have been the first to have altered the Irish landscape (Macalister 1938-1956, 

Keating 1657).

“Four plains were cleared by Partholon in Ireland: Mag Itha in Laigen (Leinster), Mag 

Tuired in Connachta (Connaught), Mag Li in Ui mac Uais (Brega/Meath), Mag Ladrand in 

Dal nAraide (Ulster). For Partholon found not more than one plain in Ireland before him 

[except] the Old Plain [o f Elta] o f Edar; this is why it is called the "Old Plain" fo r  never 

did branch or twig o f a wood grow through it. ”

The “old plain of Edar” lay between the rivers Liffey and Boyne and to the west of Howth, 

and therefore included most of present-day Fingal, making it a region with the oldest record 

of woodland clearance in the country (Keating 1657, Walsh 2003). Incidentally, the dates 

associated with Partholon and his people coincide with the steady decline in tree pollen 

counts Weir noted from several bogs in County Louth and other sites across Ireland from
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2300 BCE onwards (1993). In this manner, historical, and even mythical, claims may be 

supported by the available pollen evidence. Other documents, such as The Annals o f  Ulster 

have preserved a record of mast years of oak in ancient times, such as that of 576 CE which 

had “an unheard of abundance of nuts” and of 835 CE, which was so great that the number 

of fallen acorns “temporarily altered the courses of streams” (Mac Airt & Mac Niocaill 

1983). This suggests a landscape dominated by oak forest; however, care must be taken 

when interpreting early chronicles, as the same source also mentions other improbable 

things such as the “dragons seen in the sky” in the entry for the year 746 CE (Mac Airt & 

Mac Niocaill 1983)! Nevertheless, the events recorded in many ancient documents give the 

impression o f Ireland as being a well-wooded island in the distant past, and this is now 

supported by more recent palynological and climatic studies.

3.1.5. Early historic times to the 17th century

A long period of woodland recovery apparent in the pollen record between 200 BCE and 

200 CE was followed by an increase in arable agriculture, as indicated by the proliferation 

of cereals and associated weed pollens, as well as the appearance of crops not previously 

found in the pollen record (W eir 1993, Mitchell & Ryan 2007). The increase in arable 

agriculture at this time may have been the result of a warm and dry period that occurred 

between the T' and 6* centuries CE. A similar warming period, and associated increase in 

cultivation, also occurred in the 12* century and Irish woodlands at the time were again 

drastically reduced by the expansion of agriculture, the introduction of new technologies 

and the emergence of an increasingly settled population, especially within the Dublin Pale 

and other areas under Viking and Anglo-Norman control. Despite of having been cleared in 

prehistory, later sources do give tantalizing hints of a time when north County Dublin had 

more extensive woodland cover. Early sources dealing with the battle of C lontarf in 1014 

mention a wood just north of the city of Dublin, called Tom ar’s Wood, where Brian Boru 

met his tragic end at the hands of a Dane retreating from the battle (Cosgrave 2(X)5, Chart 

1907). Another wood, called the ‘Great W ood of the P iets’ was the campsite of Robert the 

Bruce in the 14'*' century, and stood near the hill of Tara in County Meath, approximately 

lOkm northwest o f Fingal. Other scattered patches of woodland stretched from what is now 

Fingal westward across the northern reaches of the Bog of Allen towards the Shannon. 

W oodlands surrounding County Dublin, including those that were located at the headwaters 

of the Boyne, just to the west o f Leixlip, had supplied fuel in the form of charcoal wood to 

the ironworks at Clonard since antiquity (McCracken 1971). These woodlands probably 

extended into Fingal until historic times; Doctor Meredith Hanmer may even have been 

describing them in his 1571 Chronicle o f  Ireland, where he speaks of a great oak-wood that 

once stretched from Oxmanstown west across much of what is today the Phoenix Park, 

stating that:
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“thefaire greene or Commune, now called Ostmontown-greene, was all wood, and hee that 

diggeth at this day to any depth, shall fin d  the ground fu ll o f great roots. From thence, 

Anno 1098, King Willian Rufus, by licence o f  Murchard, had that fram e which made up the 

roofe o f Westminster Hall, where no English spider webbeth or breedeth to this day” 

(Morrison 1809).

The ‘great wood’ had vanished before his time.

Outside of the Pale, much of Ireland remained heavily forested as late as the seventeenth 

century; however, reliable accounts and maps of the extent of these woods are very rare 

prior to the middle of the century. Most of the existing records from this period deal with 

military excursions against the Irish and threats to the fledgling English colony. 

Nevertheless, from some of these writings the wooded nature of large parts of the landscape 

around the Pale in the past may be discerned. An example can be found in older church 

records which preserved an account of the parliament held in Dublin in 1297, in the reign 

of Edward I. A passage in these records indicates that the woods and bogs around the 

Dublin Pale were a hazard, making it too easy for the Irish to attack settlements near the 

margins of the Pale. It states, in Betham’s translation (1834):

"The Irish also, by the density o f the woods, and the depths o f the adjacent morasses 

(bogs), assume a confident boldness in sudden delinquency, chiefly on the king's high-way, 

in places so overgrown with wood, and so thick and difficult, that scarcely even a foot 

passenger is able to pass.... Upon which it is ordained and granted that the lord o f  the 

woods, with his tenants, through which the highway was anciently, shall sufficiently clear 

the passage where the king’s high-way ought to be, and at their expense, shall cut and 

shorten the wood, so as to make the way wide enough and quite clear from  underwood and 

trees, as well as standing timber as laying down. ”

This was still an ongoing issue more than two centuries later, when Chief Justice Finglas 

wrote his Breviate o f the Getting o f  Ireland and o f the Decay o f the Same (TCD Ms. 581). 

Written at about 1529, when the English settlement had contracted to its narrowest limits, 

he complains that the districts in which English common law was enforced were 

everywhere enclosed by impenetrable forests, and recommended, as a remedy, “that the 

deputy be eight days in every summer cutting passes o f the woods adjoining next to the 

king's subjects, which shall be thought most needful.” (Harris 1747).

Maps of Ireland prior to the 17th century are even scarcer than records, and the best 

surviving early map showing extensive woodland cover anywhere in Ireland comes from 

the very detailed Elizabethan Map of Laois and Offaly (Figure 3.1). The woodlands 

depicted in these maps have been used as evidence to support the antiquity of some existing
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woodlands in these two counties, most notably at Charleville and Abbeyleix (Fuller 1990, 

Kelly & Fuller 1988, Rackham 1995a).
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Figure 3.1. Elizabethan map of Counties Laois and Offaly 1563-65 (TCD MS 1209/9) showing 

extensive woodland cover.

One of the often cited reasons for the destruction of woodland between the 15th and the 17'*’ 

centuries was to deprive the rebel Irish of their woodland shelter. In their woody 

‘fastnesses’, the Irish cethem e coille or ‘w ood-kem e’ were able to resist the invaders using 

guerrilla tactics (Hore 1857-8). The English found the woods and bogs treacherous for both 

cavalry and infantry, as stated in a memorandum in the Calendar o f  State Papers fo r  

Ireland  in 1601 (pg. 253):

“The woods and bogs are a great hindrance to us and help to the rebels, who can, with a 

few  men, kill as many o f  ours in a wood through which they can pass only at certain paces 

[passes]. The rebels can then remain hid the woods till they recruit their strength”.

In the same memorandum, the speaker makes suggestions for the wholesale destruction of 

these woodland fastnesses in order to suppress rebellion:

“I f  the country is quieted by cutting o ff  the principal rebels much good could be done to the 

bogs by our labour and by the Irish churls felling, dressing and burning the trees in heaps. 

This could be done whilst leaving sufficient timber fo r  the use o f  the country, i f  a tree is left 

every twenty yards and the shrubs, &c. either stocked up at the fir s t or continually cut up.” 
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Evidently, this advice was taken immediately after the Tudor conquests, for just ninety 

years later, Laurence Echard in his 1691 treatise, would write of Ireland that:

‘‘{t]his Country, in many places, is incumbered with vast Bogs and unwholesome Marshes, 

being fu ll o f great Lakes and Sands, and is also overgrown with many large Woods: But o f  

late Years these inconveniences have been very much corrected by drying and draining up 

many o f the Marshes, and by cutting down several o f the Woods. ”

Notwithstanding these extensive woodland ‘fastnesses’ and Giraldus Cambrensis’ 12th 

century claim that the woods of Ireland surpassed the plains (Seward 1795, Falkiner 1906), 

it is apparent from the literature that woodland was becoming scarce within the Dublin 

region by the 16* century. One of the earliest injunctions to plant trees is found in the 

Ordinances fo r  the Government o f Ireland (1534) in which it was commanded “that every 

husbande having a plough within the Englishe Pale shall sette by the year 12 ashes in the 

ditches and closes o f his farme upon payne o f 2d to be forfyte to the Deputy.”

Despite the increasing scarcity of wood, the western part of north county Dublin appears to 

have been well-wooded late into the n"* century. There are references to a great ‘Scald- 

wood’ at Blanchardstown, in the barony of Castleknock, for the years 1635 and 1687 

{Inquisitions Charles I, 39). Indeed, this wood was so extensive that measures were taken in 

1652 to eradicate the wolves that haunted it, just 6 miles from the capital (Hickey 2000, 

Dunlop 1913). Yet, from Civil Survey returns in 1655, this extensive wood would appear to 

have been mainly scrub or ‘shrub-wood’ rather than high forest (Table 3.2 of this chapter). 

Another reference from 1687 mentions the existence of 208 plantation acres of forest (337 

statute acres) held by Thomas Luttrell in the same barony {Inquisitions James II, 34). This 

quite possibly includes the wood that is still in existence at Luttrellstown, in the parish of 

Clonsilla. According to the Civil Survey, this parish had “44 acres of wood” in the 1650s 

(Simmington 1945).

Eileen McCracken estimated that one-eighth or 12.5% of Ireland remained forested in 

1600 CE with this figure being reduced to one-fiftieth (2%) by 1800 as a result of the 

spread of English industries and influence into formerly inaccessible areas held by the 

native Irish (1971, 1959). The Tudor plantations, the Cromwellian re-conquests, and 

improved mapping of conquered lands by surveyors like William Petty all served as a 

means to consolidate English control over Irish land and resources, including timber. Oliver 

Rackham (2006) suggests a lower figure, and states that by the middle of the seventeenth 

century, a potential 3.5% of the land surface of Ireland remained forested. This figure is 

much lower than McCracken’s earlier estimate, but higher than Rackham’s original 

estimate of 2.7% or 170,000 ha (Rackham 1986, 1995a).
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3.1.6. The 18th and 19th centuries

By 1700, so depleted were the Irish forests that wood and fuel had to be imported 

(McCracken 1971). Between the late 17* and early 19"' centuries, politicians, surveyors 

and foreign visitors to the country all commented on the general lack of trees in the 

landscape. William Petty, author of the Down Survey and owner of extensive lands in 

southwest Ireland, in his Political Anatomy o f Ireland advocated the planting of "3 millions 

o f Timber-Trees upon the Bounds and Meers o f every Denomination o f Land" and of 

“Inclosures and Quicksets, one Million o f Perches” (Hull 1899). As a perch was a unit of 

measurement that was standardised in Ireland at approximately 21 feet, or 6.4 metres, Petty 

was essentially advocating the planting of 6,400 km of hedgerows, along with new 

woodlands, in 1671. The planting was a long time in coming however, since Arthur Young, 

in his 1780 Tour o f  Ireland (Hutton & Ruane 1970) would write of Ireland that “the 

greatest part o f the country continues to exhibit a naked, bleak, dreary view fo r  want o f  

wood, which has been destroyed fo r  a century past with the most thoughtless prodigality, 

and still continues to be cut and wasted as i f  it was not worth the cultivation. ”

As a result of the denuded landscape, 17 parliamentary acts dealing with the planting of 

trees in Ireland were passed between 1698 and 1791 (McCracken 1971). Disputes over land 

rights and grazing commons that were the consequence of unfenced land also forced 

Parliament to pass so-called 'Enclosure Acts’ mandating the consolidation and fencing of 

landholdings and the privatisation of common land. The 1721 Enclosure Act in particular, 

obligated all landowners and tenants to produce fences between neighbouring landholdings, 

through the digging of ditches and planting of trees and shrubs in the form of the 

hedgerows and field boundaries (Aalen 1978).In spite of the overall general poverty of 

woodland in the county, there are indications that some woodland survived the destruction 

of earlier centuries or were planted in the 17th century, especially in the western Liffey 

valley (cf. section 3.1.5.). For other parts of Fingal, John Rocque’s 1756-7 map of Dublin 

County shows some scattered patches of woodland, including a ‘West-Forest’ at 

Brackenstown, near Swords, as well as woodlots at Abbottstown and Santry demesnes, 

Turvey House (Donabate) and at Ballyruddery (Balruddery), in the barony of Balrothery, 

near where Ardgillan and Hampton demesnes now stand.

3.1.7. Estate and demesne plantings

Timber and woodland have long been associated with the land-owning elite in Britain and 

Ireland. In England during the early Middle Ages, Forests (whether or not they were 

wooded) and Deer Parks were status symbols, and thus the province of kings, nobles and 

elite clergymen. They were governed by Forest Law and provided timber, meat, resources, 

as well as hunting and other pastimes for the choice few (Rackham 2006). The only
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example of a Royal Forest in Ireland appears to have been the “King’s Park” at Glencree, 

Co. Wicklow (Le Fanu 1893). Deer parks were more common and appear to have been 

associated the castles of many, if not all, of the Anglo-Norman lords (Murphy & O'Conor 

2006). The first edition OSI maps show deer parks associated with many of the great estates 

in north Dublin, including disused parks at Portrane demesne and Howth Castle, and one at 

the Phoenix Park which still contains direct descendants of the original herd of fallow deer 

(Hayden et al. 1992). A deer park has also been re-instated at Newbridge demesne, 

modelled after one that existed on site in the 18* century (Murphy, P. pers.comm.).

Since medieval times, the majority of managed woodlands have been on private manorial 

property, planted as an extension of the concept of eminence and wealth first established 

with the Royal Forests. While a small landowner might put a few trees in his hedges, only 

the larger landlord could afford to establish tens or hundreds of acres of woodland and 

gardens, as Lord Kenmare did extensively at Killamey, Co. Kerry between 1801-12 

(Forbes 1933, Malins & The Knight of Glin 1976). The association of woods and trees with 

the landed classes also had a negative effect: there was little incentive for the ordinary 

person to safeguard or plant trees. Lord Kenmare himself contemplated closing down his 

productive nursery, as he found in his tenantry “a strong, but determined aversion either to 

the planting or protection o f  trees" (Forbes 1933). Arthur Young had noted the same 

problem three decades earlier and recommended that either obligations to plant be imposed 

or premiums be paid to tenants for the planting and protection of trees, so that “instead o f  

being the destroyers o f trees, they may be made preserx’ers o f them” (Young 1780). The 

apathy of the ordinary people towards trees might help to explain why so little woodland 

was established or conserved in Ireland outside of the estates, since the majority of the 

population were tenants or “tenants-at-will” between the 17* and 19* centuries. Tree- 

planting is a sign of security and confidence in the future; the landless Irish tenantry lacked 

this security, and it manifested itself in the treeless landscape so lamented by Arthur Young 

and other visitors to Ireland at the time.

Only the landowning classes had any sense of wellbeing and the relatively pacified 

landscape of Ireland at the close of the 17* century saw them shift from their castles and 

fortified towers to large manorial estates and demesnes. In keeping with 18* and 19"' 

century landscape aesthetics developing in England and America, the owners of these new 

demesnes planted trees as shelterbelts, both for economic purposes and for the 

ornamentation of their landholdings. The American statesman, Thomas Jefferson, was a 

prodigious landscape designer of his estate at Monticello, in colonial Virginia, and often 

advised others on planting. In a statement to a fellow gardener, he evokes the spirit of this 

age of fashionable tree-planting: "Under the beaming constant and almost vertical sun o f  

Virginia shade is our Elysium... Let your ground be covered with trees o f the loftiest 

stature. Trim up their bodies as high as the constitution and form  o f the tree will bear, but
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so as that their tops shall still unite and yield dense shade. A wood, so open below, will 

have nearly the appearance o f open grounds” (Betts 1944).

As elsewhere, the elite of Ireland retreated behind their walled estates, which they had 

contrived as leafy Brownian refuges from the commonplace landscape and its ordinary 

inhabitants that lived beyond the walls. They retreated to the seclusion of designed woods, 

mansions, gardens and follies and “lived within their demesnes, making a world o f their 

own, with Ireland outside the gates" (Fingall 1937).

The Royal Dublin Society, initiated in 1731, took the culture of tree-planting to new heights 

in Ireland, even offering annual awards to proficient planters and paying out monetary 

premiums and apprenticeship fees to productive nurserymen (McCracken 1971, Forrest 

2010). These yearly premiums continued until being repealed after 1807, due to widespread 

abuse of the system of premium payments (Forbes 1933). In addition, between 1721 and 

1765, a series of parliamentary acts improved the tenant's position so that he was entitled to 

all the trees he had planted or their value, upon the expiration of his lease (Forrest 2010). 

This increased the national rate of tree-planting, as previously there was little incentive for 

a tenant to plant on his leased land since the trees would become, legally, the property of 

the landlord. Tenants were required to register all planted trees with the clerk of the peace 

for the county; so as to give any disputed claims to the trees a solid legal basis. The 

registrations were published and eventually entered into ledgers entitled “A Register of 

Trees”, which are still in existence for 13 counties (McCracken & McCracken 1976). From 

the registers and records kept by nurserymen, it can be seen that in addition to native trees, 

many exotics were extensively planted from about 1700 onwards; some from Europe and 

others from places further afield that were still being discovered (Forrest 2010, Forbes 

1933). Some examples of tree species introduced in the 18''’ century included the North 

American species Eastern White Pine {Pinus strobus). Red Oak {Quercus rohur). Tulip 

Tree (Liriodendron tulipifera)\ continental European species included Silver Fir (Abies 

alba), Horse-Chestnut (Aesculus hippocastanum), evergreen oak (probably Quercus ilex) 

Turkey Oak (Quercus cerris) and Maritime Pine (Pinus pinaster). The rise of commercial 

forestry in Ireland in the 19* century resulted in the introduction of additional species, 

mainly American and Eurasian conifers, including Thuja spp. Larix spp, Tsuga spp., Abies 

spp., and Picea spp. (especially Picea sitchensis). Also introduced at this time were the 

long-lived forest giants from the newly explored western North America, including 

Douglas Fir (Pseudotsuga menziesii). Coast Redwood (Sequoia sempervirens) and 

Wellingtonia (Sequoiodendron giganteum) (Forbes 1933). Many of the original plantings of 

these 18* and 19* century introductions still adorn old estate woods in Fingal to this day.
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3.1.8. The 20th century to the present

The decline of the landed estates at the end of the 19* century and the outbreak of two 

World Wars in Europe during the first half of the 20'*’ century rapidly undid much of the 

planting that had gone on in the previous two centuries. Timber from their estates was sold 

to pay off the rising debts of landholders and to meet the wars’ demand for raw materials. 

At the close of the 19* century, woodland cover had reached a critical low, with 

approximately 0.5% (or 130,000 acres) of Ireland being forested (McCracken 1971, Kelly 

& Fuller 1988). Since 1920, successive State planting programs and private afforestation 

have increased the total forest cover in the country to its present figure of about 10% or 

700,000 ha of land (Figure 3.2). Hedgerows, scrub and other types of wooded habitat an 

additional 5.8% to this figure, bringing the entire area under trees to c.16% (see Table 3.1) 

and Ireland now has more forest than it has had in the past three centuries. Private planting 

has also accelerated since the 1980s due to State and EU grant schemes (such as REPS) and 

is likely to continue to do so in the near future (Forest Service 2007).

Nearly 440,100 ha or 70% of all forest planting has involved the use of non-native species. 

This has been mainly in the form of plantations of commercially valuable conifer species 

from western North America, especially Sitka Spruce {Picea sitchensis), which now makes 

up nearly 53% of the entire forest estate in the Republic of Ireland (Forest Service 2007). 

Commercial forestry has helped to counteract the deforestation trend across Ireland, 

however, the use of alien species poses many problems from both ecological and landscape 

planning perspectives (see Chapter 7). Of broadleaved species, many are also aliens, 

including the Fagus sylvatica and Acer pseudoplatanus that form the canopy of many 

woods, or laurel-leaved evergreens found in the understory, including the highly invasive 

Rhododendron ponticum and Prunus laurocerasus. Despite the increasing importance of 

forestry plantations in recent years, Ireland remains one of the least forested countries in 

Europe and semi-natural broadleaved woodlands are still among its rarest habitats. A 

conservative estimate of the cover of native woodland in the Republic of Ireland is just 132, 

990 ha and represents somewhere between 1.2 and 2.2% of the entire land area (O'Donovan 

2007, Higgins et al. 2004, Perrin et al. 2008a). Every existing broadleaved wood, from the 

smallest urban woodlot to the larger upland oakwoods, is therefore a potentially valuable 

reservoir of woodland biodiversity.
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3.2. Present state of woodland in Fingal
In the agricultural and suburban districts of north County Dublin, only c.390 ha of 

broadleaved woodland exist, and at just 0.9% of Fingal and 0.006% of the country, this 

makes it perhaps one of the most thoroughly deforested regions in the State (Table 3.1, 

Figure 3.3.). Early county records had indicated a scarcity of woodland in the Dublin 

region by medieval times, possibly even more so than at the present day; and of the 

numerous laws imposed upon landowners in later centuries, many dealt with the necessity 

of planting trees (Petty 1651-9, Eachard 1691, M cCracken 1971).

Table 3.1. Extent of woodland area and woodland types at the local, regional and national 
levels. Data are derived from the Forest Service dataset (2007) and FIPS 1998 (Gallagher et al. 
2001), unless otherwise stated.

Area (ha) Fingal County Dublin Republic of Ireland

Broadleaved & mixed 
woodland

386.20 1,200 151,950

Conifer 17.54 2,810 462,580

Native broadleaved 
woodland

no data 430 132,990%)r 140,330

Hedgerows no data no data 272,360

Scrub & other woodland - - 8,8120

Total Forest 422.29 4,410 697,730

Total Land Area 45,460 92,570 6,976,110

“data from Perrin et al.(2008a)

In North County Dublin, as elsewhere in Ireland, tracts of wooded land were generally 

retained or planted within the large estates of wealthy landholders, where they served as 

shelterbelts, sources of wood products, provided coverts for game, or simply added to the 

attractiveness of demesne grounds (Kelly & Norton 1998). The decline of these large 

estate-holdings since the m id-19“'’ century in Ireland has resulted in their breakup into 

sm aller portions for farming or residential housing, and the elimination of many of their 

original woodlands. The largest of those woods that now survive in the county occur where 

estate lands have been acquired by the State or retained for conversion to public parks. 

Others occur over difficult terrain, including some upland areas and along the steep slopes 

of river valleys. Smaller woodlots also occur on farms, game reserves and other 

undeveloped landholdings. Public access, changing management practices and the re

organisation of the Irish landscape in modem times all pose new challenges to the 

conservation of woodland in the county.
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Figure 3.2. C urrent extent of all forest cover (including conifer plantations) in the Republic of 
Ireland. Forest cover in Fingal is noted in red. Data used with permission from the Forest 
Service (2007).
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Figure 3.3. C urrent extent of all woodland cover > 0.2 ha in size, in Fingal. Derived with 
permission from FIPS 98 and Forest Service 2007 data).
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3.3. Classification of woodland habitats in Ireland
Fossitt (2000) divided all native woodland and scrub habitats in Ireland into four broad 

categories including (WN) Semi-natural woodland, (WD) Highly modified/non-native 

woodland, (WS) Scruh/transitional woodland, and (WL) Linear woodland/scrub. As no 

natural woodlands remain in Ireland, ‘semi-natural woodlands’ (WN) describe those Irish 

woods that are potentially closest to their natural state and are dominated by native species. 

‘Highly modified/non-native woodland’ (WD) describes all woodland in which alien 

species dominate, and also includes forestry plantations in which even-aged stands of either 

native or non-native species are intensively cultivated under unnatural conditions. 

‘Scrub/transitional woodland’ (WS) includes all areas dominated by woody growth less 

than 4-5 m in height, but does not include young woodlands dominated by sapling trees, 

while ‘linear woodlands’ (WL) are linear strips of shrubs and/or trees that define field or 

property boundaries, and this includes hedgerows and tree-lines. With the exception of the 

WL category, each of these categories is further divided into several habitat sub-groups 

based on their environmental characteristics and floristic communities. Because of the 

highly modified nature of all woodlands in Fingal and the abundance of alien species in 

most, the majority fall into the WD class of highly modified woodlands, mainly W DI, 

Mixed broadleaved woodland and WD2, Mixed broadleaved/conifer woodland. Some 

pockets of semi-natural woodlands do exist, and most modified woodlands in the county 

may still have affinities with the native woodlands of the area, which on the limestone plain 

of Fingal would be mainly oak-ash-hazel wood, or WN2 in the classification. This 

woodland type in Ireland was first described by Braun-Blanquet & Tiixen (1952) as a 

Corylo-Fraxinetum association of the Querco-Fagatea class of European broadleaved 

woodland. Kelly & Kirby (1982) further divided this into three sub-associations based on 

floristic and environmental factors observed in 40 releves sampled within the Corylo- 

Fraxinetum across Ireland:

(1) nekeretosum - Corylus scrub on shallow soils over exposed limestone bedrock, as in 

much of the Burren, Co. Clare;

(2) veronicetosum - woodland on deep mull soils and with Hyacinthoides non-scripta 

abundant in the field layer;

(3) typicum - woodland similar to previous, but poorer in species and lacking many 

moisture-demanding species, e.g. bryophytes.

The recent National Survey of Native Woodlands (Perrin et al. 2008b, Perrin et al. 2008a), 

w'hich covers 1,217 woodland sites across all 26 counties of the Republic, classifies native 

Irish semi-natural woodland into four major groups based on key indicator species and the 

strongest environmental variables, in this case, pH and moisture. The four groupings
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include the (1) Quercus petraea-Luzula sylvatica and (2) Betula pubescens-Molinia 

caemlea types over acid soils; (3) Fraxinus excelsior-Hedera helix type of circum-neutral 

to calcareous soils; and (4) the Alnus glutinosa-Filipendula ulmaria type of moist soils 

(Perrin et al. 2008b).

In Fingal, the majority of semi-natural woodlands may be expected to fall within the 

Fraxinus excelsior-Hedera helix type of the NSNW, with potentially some Alnus glutinosa- 

Filipendula ulmaria woods found along river valleys (Perrin et al. 2008b). The Quercus 

petraea-Luzula sylvatica woods have affinities with the Blechno-Quercetum described by 

Kelly & Moore (1975) and are common in upland regions of the south and west of Ireland. 

This woodland type is likely to be exceptionally rare in Fingal, with the nearest examples 

occurring in the Dublin and Wicklow mountains to the south or the Moumes to the north.

3.3.1. Irish woodland parallels in the British National Vegetation Classification

Since its development in the 1980s, the National Vegetation Classification (NVC) has 

become the standard classification system used for describing vegetation in Britain 

(Rodwell et al. 1991). It is a system based on the science of phytosociology, which 

organises vegetation into communities solely on the basis of the plant species of which they 

are composed (Hall et al. 2004). These communities can then be correlated to other factors, 

including abiotic factors such as geology and soils, as well as age, structure and 

management. Eighteen woodland communities and seven scrub communities are defined by 

the NVC for Britain (Rodwell et al. 1991, Hall et al. 2004, Goldberg 2003). Of the 18 

woodland types described in the NVC, all but one, the Pinus sylvestris-Hylocomium 

splendens woodland (W18), occur in Ireland. Rodwell (1991) however, classified semi

natural woods and forestry plantations located in the natural range of Pinus sylvestris as 

being of the W 18 woodland type; and even though the character species are absent (French 

2005), it may be that examples also occur in Ireland, where Scots Pine was native prior to 

its apparent extinction in the early historic period (Mitchell & Ryan 2007, Roche et al. 

2009).

3.4. Ancient woodland in Fingal
The long history of woodland destruction, human exploitation and the rarity of native 

woodland in Ireland have inevitably produced the question of whether or not any ancient 

woodland remains in Fingal. The answer is “yes.” While there are neither primeval woods 

anywhere in Ireland, nor ‘virgin’ stands in the American sense of unexploited woodlands, 

there are a few small tracts of woodland remaining that have never been entirely cleared of 

trees. These sites are unique in that they may harbour relict, pre-cultivation soils and rare 

woodland species not typically found in younger woods. Documentary and other evidence 

exist to indicate that at least one woodland site in Fingal is ancient (Bohan 1998).
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3.4.1. Definition o f  ancient woodland

Ancient woodland in Britain and Ireland is typically defined as woodland that has existed 

continuously since the 17th century, with the generally accepted cut-off dates being 1600 or 

1700 for England and Wales (Spencer & Kirby 1992, Rackham 1980), 1750 for Scotland 

(Goldberg et al. 2007) and 1660 for Ireland (Perrin & Daly 2010). The cut-off dates are 

typically chosen based on the earliest reliable cartographic or documentary records 

available and thus, the accepted dates also vary widely between continental European 

countries (Goldberg et al. 2007).

Unlike the New World concept of ‘virgin’ or natural-state forests in the sense of woodland 

that has never been felled by humans, ancient woodland may exist on either primary or 

secondary sites (Rackham 2006, 1980, Peterken & Game 1981, 1977). Primary ancient 

woodland is woodland that has never been cleared from the site, though it may have been 

felled repeatedly; while secondary ancient woodland is woodland that has developed on a 

site that was formerly open land, with woodland having become (re-)established before 

planting and forestry became commonplace sometime after 1700 CE in the British Isles 

(Rackham 1980). The trees and shrubs in primary ancient woodlands may have been felled 

or cut at various limes since 1600, but as long as the area has not been used for other 

purposes than woodland and the trees and shrubs have re-grown or been re-planted after 

felling, then it is considered primary. Such woodlands are equivalent to ‘old-growth forests’ 

in North America and are of immense scientific and conservation value. One of the most 

widely-known examples of primary ancient woodland in Ireland is to be found in Killamey 

National Park in County Kerry (O'Sullivan & Kelly 2006, Watts 1984). There are many 

additional examples, and some have yet to be recognised (Perrin & Daly 2010). Kelly & 

Fuller (1988) examined an additional three candidates for potential ancient woodland status 

in central Ireland, including St. John’s Wood on Lough Ree in County Roscommon, 

Charleville Wood in County Offaly and a medieval wood-pasture at Abbeyleix in County 

Laois (Rackham 1995a, Kelly & Fuller 1988). In his PhD thesis, Bohan (1998) also 

furnishes supporting documentary and physical proofs of the antiquity of several woods in 

Ireland, including St. Catherine’s Park in the Liffey valley region of Fingal. It is one of the 

sites included in the present study, and the only woodland with sufficient documentary 

proof of ancient woodland status (AW) in the county. In a recent survey of ancient 

woodlands, Perrin and Daly (2010) have established a set of criteria for defining ancient 

woodland in Ireland based upon the existing evidence (Table 3.2.). Without sufficient 

documentary proof of existence prior to 1660 CE, woodlands are either considered to be 

potentially ancient (pAW) or long-established woodlands (LEW) (Perrin & Daly 2010); 

and three examples of LEW sites in Fingal from this study include Luttrellstown, Howth 

demesne, and part of Newbridge demesne. They were examined and found to meet the 

criteria for LEW (I) status (Perrin & Daly 2010). Two additional LEW woodlands from

57



Fingal that were not included in the present study are Abbottstown and Santry Woods, and 

reasons for their exclusion are given in Chapter 4.

Table 3.2. Definition of ancicnt and long-established woodland in Ireland (from Perrin & Daly 

2010 )

Woodland category Code Description

Ancient woodland AW

Areas o f woodland that have been continuously wooded 
since 1660 CE in Ireland, with strong documentary and other 
evidence, i.e. Down Survey maps o f 1650. woodland 
toponyms

Possible ancient woodland pAW Areas o f woodland that have potentially been continuously 
wooded since 1660 CE in Ireland, but with poor evidence

Long-established woodland LEW (I)
W oodland that has been in continuous existence since the 
first Ordnance Survey (1830-44) but with no earlier evidence 
even though it may have ancient origins

Long-established woodland LEW (II)
W oodland that has been in continuous exi.stence since the 
first Ordnance Survey (1830-44) but with evidence that it 
does not have ancient origins

Recent woodland RW
W oodland that is not shown on the early Ordnance Survey 
maps (1830-44) and thus is likely to have become 
established since then.

Woodlands existing today in Fingal are mostly secondary woods that have been planted, or 

have grown up spontaneously on open or previously cleared sites. Very few remain on 

primary sites that have been continuously wooded since 1660 CE or earlier. In attempting 

to identify ancient woodland in Ireland, Rackham (1995b) has provided a list of factors to 

look for, and they are discussed here in the context of Fingal.

3.4.1.1. Place-names

Place-names, particularly Irish language place-names, tend to be very old and often allude 

to trees or woodland including more often than not, places that no longer have either. Some 

examples of arboreal place-names in Fingal include Lucan, from the Irish Leamhcdn, “the 

place of elms” or Rush, from Ros Eo, ‘the promontory, headland, or woodland of the yew” 

(Joyce 1995, Delahunty 2009, Flanagan & Flanagan 1994) It has been suggested that 

Howth derives its Irish name, Binn Eadair, not from a mythological hero but from the 

former presence of oak-woods (Binn na dair), since dair is the Irish word for oak 

(McBrierty 1981). Despite the abundance of oak place-names in Ireland, this interpretation 

of Howth’s name has been discredited by Fergus Kelly as being unlikely, on historical and 

etymological grounds (Kelly, F. pers. comm. 2008). Other place-names may indicate the
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former presence of woodland, but not the specific type of woodland. A good example of 

this can be found at Ardgillan demesne near Skerries, where the current name is derived 

from one of the three townlands the demesne sits on, and is an anglicized form of Ard 

Choill or “High Wood.” The name is probably derived from the Middle or Old Irish words 

Ard gCoillm  or "Height of the (Little) Wood." "Ard" was formerly a neuter noun, rather 

than an adjective as it is in modem Irish, and so would have produced eclipsis in Old or 

Middle Irish (and thus, the -g  sound of the English name). In modem Irish it would have 

simply been named Ard Choillm, nothing at all like the English name, and this suggests that 

the area was wooded in antiquity. It has also been suggested that the abundance of Irish 

place-names containing the anglicised root word kil or kill, actually represent coill, a 

‘wood’ rather than cill, a ‘church’ and in many cases, may indicate woods that are no 

longer in existence (Joyce 1995, Falkiner 1906). Although kil is rare in place-names in 

Fingal, some potential examples include the townlands Kildonan, Kilcrea, Kilamonan, 

Kilalane, Kilmainham, Kiloughter, Killossory, Killeek, Kilmore, Kilsallaghan, Kilreesk and 

Kilsough.

For historical reasons, English-language place-names are more common in Fingal than Irish 

or Irish-derived names, and some of these may also indicate the presence of woodland or 

trees at the time of naming. Some good examples include Luttrellstown demesne, which 

was formerly called ‘Woodlands’ (D'Alton 1838) and the townland of Forrest Great. Used 

alone, place-names are not evidence of the continuity of woodland, but when used with 

other supporting proofs, they may produce a strong case for the antiquity of existing 

woodland on the site.

3.4.1.2. Old documents

Ancient manuscripts, estate records, cartography and other documentary evidence have 

been used to identify ancient woodland in Britain (Peterken 1979, Rackham 1980, Darby 

1950) and Europe (Szabo 2010). Documentary evidence identifying existing woodlands as 

occurring prior to the 1600s in Ireland is paltry, and the Civil Survey of 1654 is the most 

reliable early source (McCracken 1971, Rackham 1995a). The Civil Survey gives the areas 

of thousands of woodlands at the barony and civil parish scale and distinguishes between 

woodland (high forest), underwood (scrub, coppice and shrubbery), and other land-use 

classes such as arable, pasture, furze meadow and heath, as well as ‘unprofitable lands’ 

(Simmington 1945, Rackham 1995a). In North County Dublin, the extent of land under 

cultivation and the paucity of woodland in the 17* century are evident from the Civil 

Survey measures for its baronial divisions (given in Table 3.3. below). The Survey figures 

give a total of 156 acres of ‘woodland’ along with 17 acres of 'underwood’ (probably hazel 

or willow coppice) and 286 acres of ‘shrubwood, rock and jfurr’ for the four baronies that 

make up Fingal. Together, this covers just 0.8% of the lands surveyed. It is not known what
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‘unprofitable lands’ are, but it can be assumed that it was probably wetland, bog and other 

flooded ground which had not yet been reclaimed by the improving measures of the late 

17'*’ and 18* centuries. The majority of the lands of Fingal (76%) were apparently under 

cultivation or pasturage in 1655, and woodland habitats appear to have been rarer then than 

they are today (Tables 3.1. and 3.3.).

3.4.1.3. Palvnological records

Palynology, or the analysis of fossil pollen in stratified sediments accumulated over long 

periods of time, and which are extracted from peat bogs, lakes and peaty hollows, can 

produce a reconstructed image of the changing vegetation patterns throughout the history of 

a site (Mitchell 1995, Moore et al. 1991). While pollen records have been obtained for 

many sites across Ireland, few studies have been carried out in Fingal, due to the paucity of 

bogs, lakes and marls from which to obtain sample cores (see section 3.1, this chapter). 

Nevertheless, one small unpublished study carried out in a peaty hollow on Howth provides 

a truncated portrait of vegetation patterns as they have occurred at a site called the ‘Bog of 

the Frogs’ since the 15* century CE (Cooney 1994). This will be discussed further in the 

discussion section of Chapter 4.

3.4.1.4. Earthworks, boundaries & other archaeological features

A characteristic feature of ancient woodland in Britain and parts of Europe is the presence 

of medieval wood-banks and ditches within woodlands (Szabo 2010, Rackham 1980). 

These may sometimes also be found in older Irish woods, especially old coppice woods like 

St. John’s Wood in County Roscommon and St. Catherine’s Wood in Fingal (Bohan 1998, 

Rackham 2006). In contrast to medieval earthworks, the presence of archaeological ruins, 

the foundations of houses and field boundaries within woodland, and the presence of crop 

marks in the ground layer of the wood generally indicate that the area was formerly open or 

cleared, and the present woodland on the site is secondary and not ancient (Rackham 1980, 

1995a, 2006). Wood banks occur in several woodlands in this study, including Stamullin 

(STA), as seen in Plate 3.
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Table 3.3. Civil Survey 1655 land-use figures for the four Baronies that m ake up Fingal (in 
acres), derived from  Sim m ington (1945).

1655 Civil Survey 
Totals (in acres)

All
Lands Wood Under

-wood

Shrub- 
wood, 
rock & 
ffurr

Arable
Meadow 
Pasture 
& Furze

Unprofit
able

Baronies in Fingal

Balrothery 21607.5 0 0 0 14503.5 3983 3121

Castleknock 9084.5 0 0 286 7319 1479.25 0

Coolock 14989 156 0 0 11029 3632 172

Nethercross 11113 0 17 0 10348.5 490.75 257

Total in Fingal: 56, 794 156 17 286 43, 200 9, 585 3, 550

3.4.1.5. W oodland structure

The arrangement of trees within a wood and the growth forms o f individual trees are often 

reflective of past silvicultural practices, including coppicing, under-planting, swiping, 

grazing, pollarding, and replacement of canopy trees with more desirable species (or in the 

case of oak, strains with more desirable timber qualities such as straight trunks, narrow 

crowns, etc). Large coppice stools and pollards in particular are associated with ancient 

woodland and ancient coppice-stools have been recorded from St. Catherine’s wood 

(Bohan 1998, Rackham 1980).

3.4.1.6. Ancient woodland indicator species (AWIs)

Organisms which act as qualitative defining markers for the habitat in which they are found 

are a popular subject of ecological study in recent times (Norden et al. 2007, Dufrene & 

Legendre 1997). The presence or absence of these species, usually plants or invertebrates, 

within their habitats is used to define the community, as well as other factors such as 

habitat quality, continuity and type. W oodland ‘indicator’ plants have been studied 

extensively in Britain, producing lists of species that are potentially indicative of specific 

habitats, including ancient or long-established woodland (Rackham 1980, Peterken & 

Game 1981, 1974, Ferris & Humphrey 1999, Hill et al. 1999). Some of the indicator 

species data may be extrapolated to Ireland and are potentially useful in defining long

standing Irish woods. Britain however, has many species that are absent from Ireland as 

well as soil, light, moisture and microclimate factors for which there are no parallels in 

Ireland. As a result, many species that the two countries share in common may behave 

differently in the same habitats. Ireland therefore needs to generate its own lists of indicator 

species based on the unique conditions found here. A handful o f species are known to exist
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only in ancient or long-standing woods in Ireland, and may qualify as ancient woodland 

indicator species (AWI). Praeger (1934) for example, listed eight ‘old forest species’ in his 

treatise on Irish botany. A project currently being carried out by the W oodland Trust to 

record and classify all ancient woodlands in Northern Ireland has produced a pilot list of 63 

flowering plants and bryophytes which are potential AWIs (2008) while a more recent 

survey of ancient woodlands in the Republic has generated a list of 29 AWI vascular plants 

species (Perrin & Daly 2010). Both o f these lists may be applicable when searching for 

ancient woodland in Fingal.

Plate 1. Ancient wood-bank earthwork in the woods at Stamullin, in NW Fingal.
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Chapter 4:

Investigating the flora of north County Dublin’s

woodlands

Bluebells and Wild G arlic in Luttrellstown woods.
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4.0. Executive summary
Chapter 4 is a discussion of the composition, structure and diversity of woodland plant 

communities in north County Dublin, as well as an examination of some of the historical 

and environmental factors that have affected their current status and distribution in woods 

across the county. Due to having so little woodland as a result of its long history of 

landscape alteration, it was expected that the diversity of woodland species in Fingal would 

be poor when compared to other counties or Ireland as a whole. To test this, two to five 100 

m  ̂ quadrats were investigated in each of the 13 wooded demesnes pre-selected for this 

purpose (cf. Chapter 2), producing a total of 48 releves for the county and it was found 

that despite a high non-native element to the woods, most of the sites in Fingal show strong 

affinities with native woodlands, especially native lowland oak-ash-hazel woodlands. 

Overall species richness and diversity were found to be highest at the largest and small sites 

respectively, and further investigation of these woods may provide models for further 

enhancing woodland biodiversity elsewhere in Fingal.

4.1 Introduction
Ireland has long been one of the least forested countries in Europe, and the Republic 

currently has c. 698, 000 ha of forest cover, representing 10% of its total land area (Forest 

Service 2007). Of this, Fingal accounts for just 422.29 ha, or 0.6% of the entire forest 

estate. This figure also represents just 0.9% of the county, making Fingal one of the least 

forested areas in the State (Table 4.1.). Nearly 15% of Ireland’s forests are composed of 

plantations of non-native conifers established within the last century, primarily for 

economic gain (Forest Service 2007, Peter Bacon & Associates 2004). Only 24% of the 

estate is made up of deciduous broadleaves, many of which are also exotic species. The 

proportion of broadleaved woods to conifers in Fingal is c. 90% of the forest cover in the 

county, much higher than the national figure.

Despite an afforestation trend of nearly 14,000 ha per year (Peter Bacon & Associates 

2004), it is estimated that just approximately 1-2% of Ireland remains covered by semi

natural woodland in which native tree species dominate (Perrin et al. 2008a). The extent of 

native woodland in Fingal is not known as the degree of planting, felling and ornamentation 

with exotic species that have gone on in the demesne woods over the last three centuries 

have dramatically altered their structure and composition and slowed or eliminated many 

natural ecological processes, including succession. As the tree and shrub assemblages of 

most demesne woods are the result intensive management, it was hypothesised that the 

ground flora communities of these woods would better reflect the local environmental
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conditions and putative natural woodland vegetation of the area than the woody component. 

To test this hypothesis, data from the 48 releves of the current study were compared with 

1009 releves from the recent survey of native woodlands in Ireland (Perrin et al. 2006, 

2008a).

Table 4.1. Extent of woodland area in Fingal compared to the Dublin region and the Republic 
of Ireland as a whole. Data are derived from the Forest Service dataset (2007) and FIPS 1998 
(Gallagher aZ. 2001).

Area (ha) Fingal County Dublin Republic of Ireland
Broadleaved & mixed 
woodland

386.20 1,200 151,950

Conifer 17.54 2,810 462,580

Total Forest 422.29 4,410 697,730

Total Land Area 45,460 92,570 6,976,110

4.2. Sampling strategy & objectives
Site ecological inventories of each of the selected woodland areas were carried out between 

April and October of 2005 and 2007, generating species listings as well as structural and 

environmental data for all sites (cf. Chapter 2). Vascular plants were identified using 

W ebb el a/.(1996). Rose & O ’Reilly (2(X)6), and Scannell and Synnott (1987). Although 

bryophytes with significant ground cover were identified using Smith (2004), due to time 

restrictions, they were not included in the species richness calculations or classifications. 

All vascular plant species found are listed in Appendix 1. The purpose of the site 

assessment is to provide source data on the species composition and the general character 

o f each woodland area, including the extent of the wood, disturbance factors, and current 

and past management methods.

4.2.1. Objectives

The primary objective of this chapter was to investigate and describe the floristic 

composition of woodland communities at the county scale in terms o f their structure, 

species richness, diversity, and to identify any existing threats to the woodlands. Fingal was 

an ideal location to study the effects of urbanization and habitat fragmentation and isolation 

on the distribution of woodland flora because of its small size, relative geologic uniformity, 

and the relative seclusion of its woodland habitats from each other and from other types of 

natural habitat. W hile also underpinning future in situ conservation efforts, the data 

collected from the woods of Fingal may serve as a model for discovering the means to 

increase woodland biodiversity in the wider landscape.
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4.2.2. Criteria fo r  site selection

Unlike the NSNW, woodland sites were not rejected based on size or the extent of non

native, broadleaved species in the canopy (Higgins et al. 2004). However, conifer

plantations, where they existed, were deemed unsuitable for study due to their recent origin 

and poor ground flora. Additional factors considered in the selection process include:

• Antiquity of woodland

• Sites within Special Amenity Areas (SAAs), Natural Heritage Areas (NHAs), or

other areas of special ecological interest

• Threat levels

• Sites known or predicted to contain rare species

• Amenity status

From the GIS base data, it was determined that the largest woodlands were to be found in 

two of the county’s proposed Natural Heritage Areas (pNHAs), located in the western 

Liffey Valley (Natura 2000 Site code: 000128) and at Howth head (Site code: 000202). 

Both are also Special Amenity Areas (SAAOs), and have been the subject of earlier 

floristic surveys (McCourt & Kelly 2005, Tubridy 1997). Other tracts of broadleaved 

woodland are located within old demesnes. Six of these woodland sites are publicly-owned, 

including Abbottstown (ABB), Ardgillan (ARD), Malahide demesne (MALA), Newbridge 

demesne (NEWB), Santry demesne (SAN, pNHA site code: 000178) and St. Catherine’s 

Park (SCAT). Two privately-owned woods with unrestricted public access are at Howth 

demesne (HOWT) and the remnants of the former Kenure Park demesne at Rush (RUS). 

Seven sites are privately owned with restricted public access, including Gormanstown 

(GORM), Stamullin (STA), Hampton demesne (HAM), Luttrellstown demesne (LUTR), 

Knockmaroon (KMR), Milverton demesne (MIL) & St. Ita’s Psychiatric Hospital in the 

former Portrane demesne (ITA). Finally, the Brackenstown site (BRAC) contained a mix of 

private (restricted) and public lands. Survey work was carried out at all but three sites 

which were overlooked due to time constraints (Milverton) and factors such as the 

development of large parts of the woodland site into other land-uses, including residential 

housing (Santry) and motorways (Abbottstown).
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Site
No.

Site Name
Site
Code

1 Ardgillan ARD

2 Bracl<enstown BRAG

3 Gormanston GORM

4 Hampton HAM

5 Howth HOW

6 Knocl<maroon KMR

7 Luttrellstown LUTR

8 Maiahide MALA

9 Newbridge NEWB

10
Rush
Demesne

RUS

11
St.
Catherine's

SCAT

12 St. Ita 's ITA

13 Stamuliin STAM

N

10
] Kilometers

Figure 4.1. Location of the 13 woodland sites in Fingal.

4.2.3. Floristic survey

To investigate the vascular plant flora and its community structure, releve sampling was 

carried out at 13 woodland sites which together make up c. 59% of the total woodland 

cover within the county (Table 4.2.).

Fieldwork was initially carried out in the Liffey Valley Special Amenity Area (SAA) 

during the growing season (April-October) 2005, and this included three woodlands, 

located at St. Catherine’s Park (SCAT), Luttrellstown demesne (LUTR) and Knockmaroon 

(KMR). The remaining 10 woodland sites were surveyed during the growing season in 

2006-7, and the releves established during the earlier survey of the Liffey Valley were also 

revisited at this time. A checklist of vascular plants was compiled for each of the 13 sites, 

recording all the vascular plant species (and some bryophytes) present on-site. W hile by no 

means comprehensive, this provides a source of information additional to the lists from the 

sample plots established within each site.
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Table 4.2. Woodland types found at each of the study sites, based on FIPS 98 data. All 
woodland areas are given in hectares (ha). * Other woodland includes recent woodlands and 
difflcult-to-define categories. Habitat codes cf. Fossitt (2000) are also given. (+) indicates 
presence of category, but not of a significant size to be recorded (<0.1 ha).

Site

No.

Site

Location

Broadleaved

(WDl)

Mixed

(WD2)

Other* Exotic

Conifers

(WD4)

Totals

1 ARD 20.99 - - + 20.99

2 BRAC 15.13 1.69 0.82 + 17.64

3 GORM 0.41 - - + 0.41

4 HAM 14.13 - - + 14.13

5 HOWT 17.33 2.28 - + 19.61

6 KM 11.24 13.07 - 0.61 24.92

7 LUTR 43.12 8.61 0.42 + 52.15

8 MALA 9.73 17.46 - + 27.19

9 NEWB 12.03 17.22 0.35 + 29.60

10 RUS 3.72 - - + 3.72

11 SCAT 10.35 3.77 - 0.8 14.92

12 ITA 1.01 11.02 - 7.68 19.71

13 STAM 4.73 - - - 4.73

Total study areas: 163.92 75.12 1.59 9.09 249.72

Total Fingal: 253.78 132.42 18.56 17.54 422.29

4.2.4. Ancient woodland indicator species

One of the m ajor obstacles to any attempt at identifying and classifying ancient woodland 

species in Ireland is the scarcity of the habitat (Rackham 1995a). W hile no comprehensive 

studies of ancient woodland have yet been carried out in Ireland, provisional inventories 

have recently been completed by the W oodland Trust for Northern Ireland (Anon. 2008) 

and by Perrin and Daly (2010) for the Republic. Species lists from these inventories were 

used, together with established records for England (Kirby 2004) to produce three different 

lists of potential AW I species for Fingal, using vascular plants only (Table 4.3). The Flora 

o f  County Dublin  was also consulted to confirm species presence in the county (Doogue et 

al. 1998). A full listing of the putative AW I species derived from the three lists is provided 

in Appendix 3.
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Table 4.3. Number of putative AWI species in Fingal, based on published lists for Ireland 
(Perrin & Daly 2010), N. Ireland (Woodland Trust) and England & Wales (Kirby 2004).

Ireland N. Ireland England &

Wales

No. of putative AWI vascular spp. in Fingal 27 (31)* 47 60

Total no. o f putative AW I vascular species 29 49 189

*  When 4  sp e c ie s  a re  in clu ded  fro m  P ra e g e r ’s lis t (1 9 3 4 ) th is n u m ber in crea ses to  31

4.2.5. Other essential site data

Other factors recorded for each site included altitude, area of woodland, adjacent land use, 

and vegetation community types based on Fossitt (2000). The size of the area (km^) under 

woodland at each site was determined using map measuring tools in ArcM ap (ESRI, 

ArcGIS 9.2) and confirmed with existing records at Fingal County Council, in Swords. 

Historical features such as wood-banks, stone walls, megaliths (Plate 3), earthworks and 

ruins were also recorded for each site as potential clues indicating longevity o f a wood. 

O ther built features such as roads, walls, bridges, tracks and fences were also noted. 

Adjacent land uses and habitats were recorded for each site on 6-inch OSI maps and later 

used to produce a raster overlay in ArcGIS. Some indication of the age structure of the 

woodland was also provided for in recording the presence of dead wood (standing and 

fallen) and trees in seedling (<200 cm tall, <7cm dbh), sapling (201 -  400 cm tall, <7cm 

dbh) and pole  stages of growth (>401 cm tall, <7cm dbh). The frequency of dead wood was 

recorded using the AFOR scale (abundant, frequent, occasional, rare), as in the national 

survey of native woodlands (Higgins et al. 2004).

Plate 2. Megalithic tomb known locally as ‘Aideen’s Grave’ in Howth woods indicating a site 

that was cleared of woodland in the distant past, in the Neolithic (McBrierty 1981).



4.3. Fieldwork procedure
Within each woodland site, two to five 10m x 10m quadrats were randomly chosen from 

larger, relatively homogenous areas of broadleaved vegetation, away from edges, walls, 

tracks, roads and other disturbance factors that m.ight influence vegetation composition and 

render it different from that contained within the forest interior. Woodland areas with 

greater than 25% cover of conifers or other evergreen in the canopy and areas dominated by 

laurel-leaved shrubs were avoided, as these types of communities bear little relation to 

natural conditions and contain almost no herbaceous vegetation. For each quadrat, grid 

references were obtained from the centre, using a hand-held Garmin GPS 12, and altitude 

and aspect were recorded on prepared field sheets (Appendix 6). The slope of each quadrat 

and the height of the vegetation stands were estimated by eye.

4.3.1. Vegetation sampling

All plant species within each 100 m  ̂ quadrat were recorded and cover values visually 

estimated in percentages. Total vegetation cover was also recorded for each layer (canopy, 

understory, field layer). Difficult-to-identify species were photographed for later 

identification or collected, pressed and dried for comparison with herbarium specimens at 

the Botany Department of Trinity College, Dublin. All species were identified using 

standard manuals, including Webb, et al. (1996), Rose (1996), and Stace (1997). Data for 

the three Liffey Valley woods had been collected earlier in the 2005 growing season, but 

the sites were also revisited in 2007 and 2008. Although not included in the species 

richness calculations, common bryophytes were also identified using Smith (2004, 1990) 

and were only recorded if cover was significant (>6 cm^).

4.3.2. Structural data

Within each 100 m  ̂ quadrat, the diameter at breast height (dbh) of all canopy trees was 

measured and the height and percent cover estimated. The girth of understory trees and 

woody shrubs was also measured if greater than 5 cm dbh, otherwise only the species 

names were recorded, and height and cover estimated. Seedling and sapling trees were 

counted, their species noted and percent cover estimated.

4.3.3. Environmental data

For each releve, environmental data including slope, hydrology, evidence of fire, and 

evidence of trampling were all recorded in the field. To describe the terrain further, the 

percent cover of leaf litter, inorganic matter (stone), coarse woody debris (dead wood 

greater than 7cm diameter) and fine woody debris (deadwood less than 5cm diameter) were 

also recorded. Historical factors such as felling and planting, earthworks and buildings, and
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evidence of former cultivation were likewise noted. Soil data was also collected and 

analysed in the lab including pH, organic matter content and nutrient availability (nitrogen 

and phosphorus). Soil bulk density was also estimated using Jeffrey’s method (1970).

4.3.4. Analyzing Fingal woodland communities in an Irish context

To date, the National Survey of Native Woodland (NSNW) database contains information 

collected from 1667 releves in 1320 sites across the Republic, including 10 from Fingal 

(Perrin et al. 2008a). Only 1009 releves from the NSNW were available for use and they 

were combined with the 48 releves from the present study, bringing the total number of 

releves for analysis to 1057. It was felt that this was ideal for the purpose of classification, 

due to the small size of the sample set and the relative homogeneity of woodland 

communities in Fingal.

As species data within releves in Fingal were recorded using percentages, while the NSNW 

used the Domin-Krajina scale (Mueller-Dombois & Ellenberg 1974), this necessitated a 

simple conversion of all percentage recordings to the Domin scale for the purpose of 

analysis. To reduce noise in the data, all species that occurred in <3 releves were removed 

and the remaining data were screened using outlier analysis (McCune & Grace 2002).

A hierarchical, agglomerative polythetic cluster analysis was carried out on the combined 

dataset using the flexible beta linkage method (6 = -0.25) and ordination of the dataset 

involved the use of Non-metric multidimensional scaUng (NMS). The NMS ordination was 

run using autopilot mode from a random starting configuration using seed supplied by the 

program. In keeping with the classification methods, S0renson’s (Bray-Curtis) was selected 

as the distance measure. A Monte Carlo test of the data was carried out with 250 

randomized runs. Patterns in the ordination were compared with the groupings in the cluster 

dendrogram obtained by classification.
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4.4. Description of woodland communities in Fingal: Results

4.4.1. Species recordings and size o f  the woodlands: site data

In the 13 study sites in Fingal, a total of 216 vascular plant species were recorded. The 

number of species recorded at each site (SRaii) appeared to be closely correlated (r  ̂ = 

0.792) to the size of the woodland (Figure 4.2.). Luttrellstown (LUTR), as the largest 

woodland, also had the largest number of vascular plant species, with 143 species recorded 

(Table 4.4.). Only the woodlands at St. Catherine’s, Stamullen and Rush have species 

richness out of proportion to their size. Reasons why this may be are discussed in section 

4.5.

Table 4.4. Size of each of the 13 woodlands in Fingal and the total number of vascular plant 
species (SRan) recorded for each site.

Site Location Site ID
Size o f Wooded Area 
(km^) SRall

Luttrellstown LUTR 0.405 143

St. Catherine’s Park SCAT 0.138 118

Newbridge Demesne NEWB 0.267 107

Howth Demesne HOWT 0.334 99

Argillan Demesne ARD 0.201 93

Maiahide Demesne MALA 0.183 84

Brackenstown BRACK 0.199 83

Stamullen STA 0.047 81

Knockmaroon Estate KMR 0.115 70

Gormanston College GORM 0.134 68

Hampton Demesne HAM 0.081 64

St. Ita’s Hospital/ Portrane ITA 0.131 61

Rush/Kenure Park RUS 0.029 52

Totals: 2.264 km^ 216 spp.

Mean (± standard 
error):

0.174 ± 0.03 86.38 ± 7.08

Range: 0.047 -  0.405 50 - 1 4 3
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Since complete species listings from each of the woodlands are time-consuming and leave 

considerable room for error in the form of potentially overlooked species, combined data 

from sample releves from each site were the preferred method of presenting statistically 

sound datasets to represent the sites as a whole. Despite the correlation between woodland 

size and simple species counts for each site (Figure 4.2. Table 4.4), the species richness 

(SR) data obtained from sample releves presents a different picture, and illustrates the fact 

that richness and diversity at the plot level are not always a function of the size of the 

woodland area.

0.45 160

0.4 143 140
r=  0.792399

0.35 120107
0.3 99 100
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0.2
600.15
40
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1
Size of Wood (km )̂|Woodland Location

No. of Species

Figure 4.2. Size of woodland sites and total number of vascular species (SRaii) recorded from 
each site.

4.4.2. Species richness and abundance

A total of 48 releves were sampled from each of the 13 woodland sites in Fingal, with an 

overall of 104 vascular plant species recorded. On average, 15.8 species were recorded in 

the lOOm  ̂ plots (n= 48, s.e. = 0.8) and the range of species recorded from all plots was 

between 4 and 28 species. Although the largest woodland site, Luttrellstown (LUTR) had 

the most species (Table 4.4), Stamullin (STA) had the greatest richness at the plot level, 

with a mean SRrOf 23.3 (n = 4, s.e. = 1.3) per 100 m  ̂ sample plot (Figure 4.3). The only 

site located over a siliceous substrate in Fingal is the second largest site, Howth (HOWT), 

which also had the lowest observed species richness with an average of just 10.3 (n = 3, s.e. 

= 3.8) species per 100 m^ (Table 4.5).
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Figure 4.3. Mean richness (SR ) per 100 for ail 13 woodland sites, based on releve data. 
Error bars indicate ± SE.

4.4.3 Species diversity o f the woodland sites 

4.4.3.I. g-diversity

Calculation of Simpson’s Reciprocal Index (1/D) suggests that diversity was greatest at 

Gormanstown (GORM), followed by Stamullin (STA), with reciprocal indices of 8.8 and 

8.4, respectively. Howth (HOWT), being poorest in species richness also had a low 

reciprocal index of 4.2, however, St. Catherine’s (SCAT), despite its status as ancient 

woodland (Perrin & Daly 2010, Bohan 1998), had the lowest mean reciprocal diversity 

with a value of 4.1 (Figure 4.4.).

Woodland site

Figure 4.4. Mean reciprocal diversity (1/D) per 100 plot for all 13 woodland sites. Error 
bars indicate ± SE.
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Table 4.5. Mean richness (SR) and Simpson’s reciprocal diversity (1/D) of vascular plant 
species surveyed in the 100 m̂  woodland plots (± standard error). Range of the number of 
vascular plant species (SR) observed in the 100 plots is also presented.

Site n sample plots 
(lOOm )̂

Mean SR SR range Vascular species 
diversity (1/D)

STA 4 23.3 ± 1.3 21 -26 8.4 ± 0.2

LUTR 4 21.0 ±3.4 13-28 7.2 ± 1.2

GORM 3 18.3 ± 0.7 17-19 8.8 ± 0.5

RUS 4 18.0 ±1.5 15-21 6.2 ± 0.6

ARD 4 17.8 ± 1.5 15-22 4.7 ± 0.3

BRAC 2 17.5 ± 1.5 16-19 6.6 ± 1.4

HAMP 3 16.0 ± 0.6 15-17 6.5 ± 0.6

ITA 4 13.5 ± 4.0 7 -2 5 4.6 ± 1J

NEWB 4 13.0 ± 2.8 18-21 5.4 ± 1.5

MAL 4 12.8 ± 1.2 11 - 16 5.2 ± 03

KM 4 12.8 ± 1.3 10-16 5.1 ± 0.8

SCAT 5 12.6 ±2.7 8 -2 3 4.1 ±0.5

HOWT 3 10.3 ± 3.8 4 -1 7 4.2 ± 1.0

Total: 48 15.8 ± 0.8 4 - 2 8 5.8 ± 0J

STA had the highest average richness per plot, but it did not have the highest diversity as 

measured by the reciprocal index. Instead, GORM, with moderately high richness (18.3), 

was the most diverse, with an index value of 8.8 + 0.5 (Table 4.5). As Sim pson’s reciprocal 

reflects the dominance or evenness o f species as well as richness within the samples, 

GORM (8.8, s.e. 0.5) had the highest compositional diversity, followed by STA (8.4 ± 0.2) 

and LUTR (7.2 + 1.2). Nevertheless, there is a strong correlation between species richness 

and Sim pson’s reciprocal diversity in the woodland sample plots in Fingal, as shown in 

Figure 4.5.
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Figure 4.5. Correlation between vascular species richness (SR) and diversity (1/D) in the 48 
woodland plots sampled from 13 sites in Fingal.

4.4.3.2. p-diversitv

It is suggested that as a general rule, calculated W hittaker’s p-diversity (Pw) index values of 

greater than five are considered high, while values of less than one are low (McCune & 

Grace 2002). For the 13 woodland sites, W hittaker’s index revealed the overall P-diversity 

to be moderate to low, with a mean value of 1.08 and a range of 0.37 (BRAC) to 2.06 

(KM). Six of the thirteen sites had P-diversity values of less than one, while three sites, 

KM, HOW T and ITA had values of 1.5 or greater, suggesting greater structural diversity, 

possibly reflecting geological, edaphic or management variation within the sites (F igure 

4.6).

W D Site

Figure 4.6. Beta diversity of the 13 woodland sites, as calculated from all releves using 
W hittaker’s index (Pw).
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4.4.4. Ground flora species richness

As with the overall species richness, the richness of vascular plants of the field layer was 

highest at STA (14.3, s.e. 0.1) and LUTR (12.0, s.e. 0.2), respectively (Figure 4.7.). ARD 

also had high ground flora richness (10.8, s.e. 0.1), despite a low reciprocal index (Table 

4.6.), corresponding with observations there being very little variation in woody species of 

the canopy and shrub layers at Ardgillan. As expected, MAL had the poorest herbaceous 

species richness (4.0) and a low diversity index value (5.2 s.e. 0.3), most likely a function 

of the dominance of Hedera helix in the ground layer which was observed at Malahide 

demesne.

Figure 4.7. Mean species richness (± standard error) of ground flora vascular plants in the 13 
woodland sites.
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Table 4.6. Mean richness (SR), range, and Simpson’s reciprocal diversity (1/D) of the 
herbaceous ground flora of the 100 m̂  woodland plots at each site is presented for comparison 
with overall SR and 1/D for each site (± standard error).

Site

n
sample
plots
(lOOm̂ )

Mean 
ground 
flora SR

Range
Mean 
ground 
flora 1/D

Mean all 
vascular 
plant SR

Mean all 
vascular 
plant 1/D

STA 4 14.3 + 0.1 12-16 3.5 +0.2 23.3 ± 1.3 8.4 ±0.2
LUTR 4 12.0 + 0.2 5-18 3.1 +0.5 21.0 ±3.4 7.2 ± 1.2
ARD 4 10.8 + 0.1 7-16 2.6 +0.4 17.8 ± 1.5 4.7 ±0.3
RUS 4 9.0 ±0.1 6-12 2.8 +0.2 18.0± 1.5 6.2+  0.6
HAMP 3 8.7+  0.2 8-9 2.8 +0.3 16.0 ±0 .6 6.5 ±0 .6
GORM 3 7 .7 + 0 .2 6-10 2.9 ±0.4 18.3 + 0.7 8.8 ±0.5
BRAC 2 7.5 +0.3 7-8 3.3 ±0.5 17.5 + 1.5 6.6 ± 1.4
KM 4 5.8+  0.2 3-8 2.6 ±0.3 12.8 ± 1.3 5.1 ±0.8
HOWT 3 5.7 +0.2 2-11 2.8 ±0.7 10,3 + 3.8 4.2 ± 1.0
SCAT 5 5 .6+  0.1 2-14 1.6 ±0.2 12.6 ±2.7 4.1 +0.5
ITA 4 5 .3+  0.1 0-15 1.9 +0.6 13.5 ±4.0 4.6 ± 1.3
NEW 4 5.3+ 0.1 2-13 1.7 ±0.5 13.0 ±2.8 5.4 ± 1.5
MAL 4 4.0 + 0.0 1-6 1.4+ 0.1 12.8 ± 1.2 5.2 ±0.3

48

4.4.5. Description o f woodland communities in Fingal 

4.4.5.I. Community structure

All species recorded from the lOOm  ̂sample plots were grouped into one of five categories: 

(i) ‘trees’, including all canopy and understory trees; (ii) ‘shrubs’, including both large 

shrubs such as Crataegus monogyna and low shrubs like Ribes rubrum or Daphne 

laureola; (iii) ‘climbers’ including Hedera helix\ (iv) ‘herbs’ including broadleaved 

flowering plants and pteridophytes, and (v) ‘graminoids’, including all sedges, rushes and 

grasses. The mean number of species in each category (Figure 4.8.) and their overall 

average cover (Figure 4.9., a-f) are examined here.

The overall cover of tree, shrub and climber species recorded from each woodland plot did 

not differ markedly across all 13 sites (Figure 4.8). However, the average number of 

herbaceous species recorded was patently higher at STA, LUTR and ARD, and 

significantly contributed to the overall a-diversity at these three sites. HOW had the fewest 

recorded species in four of the five categories, reflecting its low overall species richness (cf. 

Section 4.5.3). A one-way analysis of variance (ANOVA) revealed the significance of the 

variation across the 13 sites (d.f. = 12) in the average cover of climbers (F = 3.23, p = 

0.003), herbs (F = 3.40, p = 0.002) and graminoids (F =2.92, p = 0.007). There was no 

significant difference in tree cover (F = 1.77, p =0.93) or shrub cover (F = 1.42, p = 0.204). 

Tukey’s post-hoc tests were used to examine significance between sites for each category 

(where p <0.05), and the results are presented in Figure 4.9 a-f.

78



■ trees

■  shrubs 

□ climbers 

B herbs

■ graminoids

Site Location

Figure 4.8. Breakdown of the mean number of species recorded from each 100 m̂  woodland 
plot by vegetation layer

Trees:

Although the total average species cover did not differ markedly across the 13 sites (Figure 

4.9.a), there were clear differences within each of the five categories between sites. LUTR 

had the greatest tree coverage with a mean value of 141.5% (s.e. 19.5). This figure is in 

excess of 100%, reflecting the fact that tree species were recorded in more than one layer 

(canopy, sub-canopy, understory) and indicating a varied and un-even aged forest structure 

at the site (Figure 4.9.b).

Shrubs:

The average shrub cover did not appear to differ significantly at most sites; however, 

coverage was less than 20% for ARD, HAMP, & RUS, and less than 10% at HOW, 

reflecting the poorly developed shrub layer at these four sites (Figure 4.9.c). The low value 

at HOW may reflect the subjective placement of plots to avoid both Rhododendron 

ponticum  and Prunus laurocerasus, alien shrub species which dominate large areas of the 

wood at HOW. Other reasons for the low observed values at these four sites are examined 

further in section 4.6.

79



Climbers:

The average percent cover of climbing plants was highest at MAL (147.3, s.e.12.4) LUTR 

(108.5, s.e. 29.3), and RUS (100.8, s.e. 4.8); and for the most part reflects the dominance of 

Hedera helix at these sites (Figure 4.9.d, Plate 3).

Herbs & pteridophytes:

While ground flora species richness was highest at STA, LUTR and ARD (cf. section 4.5., 

Figure 4.8), the average cover of herbaceous flowering plants, ferns and horsetails within 

the sample plots was highest at BRAC (103, s.e. 2.0), followed by STA (79.8, s.e. 6.5) and 

GORM (79, s.e. 11) (Figure 4.9.e).

Graminoids:

As most grasses, sedges and rushes are light-demanding species, a woodland site with high 

coverage of these species would be expected to be rather open in character, with an open 

canopy and a poorly developed shrub layer. There are exceptions to the general rule; and 

some species, among sedges in particular, are shade-tolerant, yet their distribution and 

coverage in woodland is typically low. One site, KMR had a mean of greater than 60% 

graminoid cover (66.5, s.e. 25), reflecting the open character and high light levels observed 

in parts of the wood at this site. Two other sites, HAMP and HOW also had more than 20% 

coverage of gramnoids; the former due to a sample plot located in a wet woodland area 

dominated by Carex pendula, and the latter, a plot located in a birch stand dominated by the 

calcifuge Deschampsia flexuosa  (Plate 4).
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Plate 3. Location of a single woodland plot a t Malahide Demesne (MAL). Note the abundance 
of Hedera helix, both in the ground layer and as a climber.

Plate 4. Location of a single woodland plot a t Howth demesne, an example of an early 
successional birch stand (comprised mainly of Betula puhescens) with a ground flora 
dominated by Deschampsia flexuosa. Seedlings of oak (Quercus petraea) were also found in this 
stand.
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difference between sites if designated with the same letter.
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4.4.5.2. Most common species

Of the 104 vascular species recorded in the 48 woodland releves (Table 4.7), many have 

strong affinities with Irish native woodlands over limestone, as described by Kelly & Kirby 

(1982). As also seen in the floristic table below (Table 4.7), five are constant species 

occurring in more than 60% of the plots, including: Hedera helix, Fraxinus excelsior, Rubus 

fruticosus agg., Acer pseudoplatanus, and the fern, Polystichum setiferum. General 

associates, or species occurring in 41-60% of the plots include the alien tree, Fagus 

sylvatica; native shrubs Sambucus nigra. Ilex aquifolium, and Crataegus monogyna; the 

fern Asplenium scolopendrium; and the herbs Geum urbanum and Viola riviniana. Among 

occasional species (occurring in 20-40% of plots), Ulmus glabra, Corylus avellana, 

Dryopteris filix-mas. Primula vulgaris, Brachypodium sylvaticum, Geranium robertianum 

and Allium ursinum are characteristic of calcareous Irish woodlands (Kelly & Kirby 1982). 

See Appendix 1 for a full listing of recorded species from the woodland plots and their 

environmental affinities (e.g. pH, moisture, light, nutrient availability).

The species with the greatest percent cover in the woodland plots are listed in Table 4.8. 

From their high mean cover values it would appear that Fraxinus excelsior is not only the 

most frequent tree species, but it also makes up most of the canopy cover in Fingal 

woodlands. Also abundant and co-dominant in the canopies are the alien Acer 

pseudoplatanus and Fagus sylvatica. With the exception of Fraxinus excelsior, native 

canopy species associated with semi-natural woodlands elsewhere in Ireland are less 

common in the demesne woods of Fingal. Pedunculate Oak (mainly planted Quercus robur 

and the hybrid, Q. x rosacea) are occasional species in nearly all woods, whilst Quercus 

petraea, a canopy dominant typically associated with native woodlands over acidic soils in 

Ireland (Kelly & Moore 1975) is extremely rare in Fingal, occurring in appreciable 

numbers only in Howth woods (HOW). The understory of woods in Fingal is dominated by 

four common native shrubs, including: Ilex aquifolium, Ulmus glabra, Corylus avellana 

and Sambucus nigra. Ivy {Hedera helix) had the greatest cover both as a climber and in the 

field layer of all woodlands, followed by Rubus fruticosus agg. in the field layer. 

Herbaceous species that dominate the field layer include calcicoles Polystichum setiferum, 

Allium ursinum and Brachypodium sylvaticum', while Asplenium scolopendrium, Geum 

urbanum and Viola riviniana occur frequently at lower densities.
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Table 4.7. Floristic table of woodland communities in Fingal. Here species frequencies are 
given as (1) absolute values, (2) percentage values of the entire dataset, and (3) conventional 
phytosociological classes, denoted by Roman numerals; in which I = 1-20% frequency, II = 21- 
40%, III = 41-60%, IV = 61-80%, & V = 81-100% (Rodwell 1991). Species abundances (4) are 
given as a bracketed range of Domin-Krajina values.

(1)

Frequency

(n=48

releves)

(2)

% Frequency 

in total 

dataset

(3) (4) 

Class A bundance

Constant species Hedera helix (ground cover) 44 92 V ( 3 - 1 0 )

Fraxinus excelsior 39 81 V ( 4 - 9 )

Riibus fruticosus ag. 36 75 IV ( 3 - 1 0 )

Acer pseiidoplataniis* 35 73 IV ( 3 - 1 0 )

Polystichum setiferum 31 65 IV ( 1 - 7 )

General associates Asplenium scolopendriurn 26 54 III ( 1 - 4 )

Fagus sylvatica* 25 52 III ( 2 - 1 0 )

Sambucus nigra 24 50 III ( 2 - 5 )

Ilex aquifolium 23 48 III ( 2 - 9 )

Crataegus monogyna 22 46 III ( 1 - 5 )

Geiim urbanum 2] 44 III ( 2 - 4 )

Viola riviniana 20 42 III ( 1 - 4 )

Occasional sp. Heracleum sphondylium 19 40 II ( 2 - 5 )

Ulmus glabra 18 38 II ( 1 - 8 )

Hedera helix (climber) 16 33 II ( 3 - 7 )

Dryopteris dilatata 16 33 II ( 1 - 7 )

Dryopteris filix-mas 16 33 n  ( 1 - 4 )

Primula vulgaris 15 31 II ( 1 - 4 )

Corylus avellana 14 29 11 ( 1 - 7 )

Urtica dioica 12 25 II ( 3 - 5 )

Brachypodium sylvaticum 11 23 II ( 2 - 9 )

Quercus robur 10 21 II ( 1 - 5 )

Ranunculus ficaria 10 21 II ( 3 - 6 )

Geranium robertianum 10 21 II (3 -  5)

Allium ursinum 10 21 II (4 -  8)

Uncommon sp. Circaea lutetiaiui 9 19 I ( 2 - 4 )

Rumex sanguineus 9 19 I ( 2 - 4 )

Sanicula europaea 8 17 I ( 2 - 4 )

Dryopteris affinis 8 17 I ( 1 - 4 )

Lonicera periclymenum 8 17 I ( 2 - 8 )

Galium aparine 8 17 I ( 3 - 5 )

Arum maculatum 8 17 I ( 1 - 1 )

Anthriscus sylvestris 8 17 I ( 3 - 6 )

Veronica montana 7 15 I ( 1 - 4 )

Carex pendula 7 15 I ( 2 - 8 )

Taxus baccata 7 15 I ( 1 - 8 )

Veronica chamaedrys 7 15 I ( 1 - 4 )

Chrysosplenium oppositifolium 7 15 I ( 2 - 4 )

85



(1) (2) (3) (4)

Frequency %

(n=48 Frequency in

releves) total dataset Class Abundance

Uncommon sp. Pinus sylvestris* 6 13 1 ( 4 - 9 )

(continued) Primus laurocerasus* 6 13 1 ( 3 - 4 )

Ribes rubrum* 5 10 I (1 - 4 )

Carex sylvatica 5 10 I ( 2 - 4 )

Symphoricarpos albus* 5 10 1 ( 3 - 5 )

Daphne laureola* 4 8 ! (1 - 4 )

Betiila pendula 4 8 I (1 - 4 )

Rosa canina 4 8 I (1 - 5 )

Aesculus hippocasianum* 4 8 I (1 - 7 )

Dryopteris aemula 3 6 1 (1 - 4 )

Holcus mollis 3 6 I ( 2 - 4 )

Filipendula ulmaria 3 6 I ( 2 - 5 )

P run us avium 3 6 I ( 2 - 5 )

Rosa arvensis 3 6 I (1 - 4 )

Viola reichenbachiana 3 6 1 ( 1 - 2 )

Picea spp. * 3 6 1 ( 1 - 5 )

Poa trivialis 3 6 I (2)

Alnus ghitinosa 3 6 I ( 5 - 6 )

Betula pubescens 3 6 I ( 5 - 1 0 )

Petasi les frag rans* 3 6 I (5)

Ajuga replans 2 4 1 (1)

Liguslnim vulgare 2 4 I ( 4 - 5 )

Pnm us spinosa 2 4 1 ( 3 - 5 )

Carex remota 2 4 I (1 - 4 )

Glechoma hederacea 2 4 1 (2)

Potentilla sterilis 2 4 1 (1 - 2 )

A thyrium filix-femina 2 4 1 (1 - 4 )

Hyacinthoides x massartiana* 2 4 I (2)

Abies alba* 2 4 I (1 - 4 )

Quercus x  rosacea 2 4 I ( 5 - 9 )

Allium triquetrum* 2 4 I (4)

Oxalis acetosella 2 4 I (1)

Carpinus betulus* 2 4 I ( 4 - 6 )

Rubus idaeus 1 2 I (2)

Hyacinthoides non-scripta 1 2 I (2)

Orobanche hederae 1 2 I (1)

Vicia sepium I 2 I (2)

Ulex europaeus 1 2 I (7)

Carex strigosa 1 2 I (1)

Carex flacca 1 2 I (5)

Galium odoratum 1 2 I (2)

Agrostis capillaris 1 2 1 ( 2 - 3 )
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(1)

Frequency

(n=48

releves)

(2)

%

Frequency in 

total dataset

(3)

Class

(4)

A bundance

Uncommon

species Bromopsis ramosa 1 2 I (5)

(continued) Hypericum androsaemum 1 2 I (1)

Plantago lanceolata 1 2 1 (1)

Dactylis glomerata ! 2 1 ( 4 - 5 )

Galium verum 1 2 1 ( 2 - 3 )

Deschampsia flexuosa 1 2 I (9)

Rubus spectabilis* 1 2 I (2)

Pteridium aquilinum 1 2 1 (4)

Angelica sylvestris 1 2 1 (4)

Rhododendron ponticum * 1 2 1 (4)

Galium palustre 1 2 1 (1)

Calystegia sepium 1 2 1 (4)

Populus canescens* 1 2 I (5)

Salix cinerea 1 2 1 (4)

Sm ym ium  olusatrum 1 2 1 (2)

Aegopodium podagraria* 1 2 1 (5)

Ranunculus acris 1 2 1 ( 1 - 2 )

Castanea sativa * 1 2 I (5)

Taraxacum ojficinale ag. 1 2 I (1)

Veronica serpyllifolia 1 2 1 (1)

Iris pseudacorus 1 2 I (4)

Griselinia littoralis* 1 2 I (4)

Salix alba* 1 2 I (5)

Scrophularia nodosa 1 2 I (1)

* denotes alien species
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Table 4.8. The dominant species recorded in the canopy, understory & field layers of the 48 
woodland plots in Fingal. Total percent cover & mean percent cover (± standard error) for 
each species is presented. Note that H. helix is recorded twice, both as a climber & a 
groundcover.

Species Name Woodland No. Plots Total % Cover, Mean % Cover
* indicates alien species Layer (n =  48) all plots
Woodv soecies

CanopyFraxinus excelsior 39 1330 27 .7+ 3 .5

Fagus sylvatica* Canopy 25 1226 25 .5+ 4 .8

Acer pseiidoplalanus* Canopy 35 1131 23.6 + 4.3
Quercus robur Canopy 10 169 3.5 + 1.2

Finns sylvestris* Canopy 6 140 2 .9+  2.0

Aesculus hippocastanum* Canopy 4 67 1.4+ 1.1

Betiila pendiila Small tree 4 26 0.5 ±0.3

Ilex aquifolium Shrub 23 400 8 .3+  2.2

Ulmiis glabra Shrub 18 269 5.6 ± 1.7
Corylits avellana Shrub 14 207 4.3 + 1.4

Sambiicus nigra Shrub 24 194 4.0 ±0.8
Crataegus monogyna Shrub 22 163 3 .4+  0.9

Taxus baccata Shrub/small tree 7 136 2.8 ±1.6

Symphoricarpos albus* Shrub 5 81 1.7+0.8

Prunus laiirocerasiis* Shrub 6 24 0.5 ± 0.2

Hedera helix (climber) Climber 16 168 3.5 + 1.1
Lonicera periclymenum Field /climber 8 118 2.5 ± 1.3

Rosa canina agg. Field/climber 4 32 0 .7+ 0 .5

Daphne laureola * small shrub 4 18 0.4 + 0.2

Ribes riibnim small shrub 5 11 0.2 +0.1
Hedera helix (groundcover) Field 44 2527 52.6 ± 5 ,6
Rubus fruticosus agg. Field 36 785 16.4 + 3.5

Herbaceous soecies
Polystichum setiferum Field 31 505 10.5 ±2.1
Allium ursinnm Field 10 400 8 .3 +  2.7
Brachypodium sylvalicum Field 11 259.5 5.4 ±2 .4

Carex pendula Field 7 162 3 .4+  1.9

Ranunculus ficaria Field 10 130 2.7 ±1.0
Heracleum sphondylium Field 19 128 2.7 + 0.7

Dryopleris dilatata Field 16 108 2.3 + 1.0
Urtica dioica Field 12 94 2.0 ±0.8

Geum urbanum Field 21 86 1.8 ± 0.4

Asplenium scolopendrium Field 26 74 1.5 ±0.3

Anthriscus sylvestris Field 8 57 1.2 ±0.7

Dryopteris filix-m as Field 16 52 1.1 ±0.3

Geranium robertianum Field 10 47 1.0 ±0.5

Viola riviniana Field 20 40.5 0.8 ±0 .2

Galium aparine Field 8 40 0.8 ±0 .4

Primula vulgaris Field 15 38 0 .8 + 0 .2

Circaea lutetiana Field 9 35 0.7 ± 0.3

Sanicula europaea Field 8 23.5 0 .5 + 0 .2

Dryopteris ajfinis Field 8 21 0.4 ± 0.2

Chrysosplenium oppositifolium Field 7 20 0.4 ± 0.2

Carex sylvatica Field 5 19 0.4 + 0.2

Rumex sanguineus Field 9 18 0.4 ±0,1

Veronica montana Field 7 17 0.4 ±0.1

Veronica chamaedrys Field 7 13 0.3 ±0,1
Arum maculatum Field 8 8 0.2 ±0.1



4.4.5.3. Community interactions

A three-dimensional NMS ordination showing the relationship between the 48 releves from 

all 13 woodland sites and the five different vegetation layers is presented in Figure 4.10. 

The data used in the second matrix for the ordination in PC-ORD were the total cover of 

each vegetation layer (tree, shrub, climber, herb and graminoid). As expected, there was a 

strong relationship between graminoid cover and the cover of shrubs, climbers and trees, 

with graminoid cover being highest when the cover of the other three is low. Overall 

species richness (and diversity) exhibited an inverse relationship with climber cover, shrub 

cover, graminoid cover and the number of alien species present in the plots, suggesting that 

an abundance of shrubs and climbers tends to reduce overall species richness and diversity 

in woodlands. This is not the case for trees, which appear to have some correlation with 

overall diversity.
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Figure 4.10. NMS ordination of all 48 sample plots by (1) species richness & diversity and (2) the total 
cover of each vegetation layer (tree, shrub, climber, herb & graminoid). The final stress for a 3- 
dimensional solution = 8.73 and final instability = 0.00044.
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4.4.5.4. Regeneration

Natural regeneration and the species that are regenerating are important indicators of the 

future status and structural composition of a wood. Regeneration can also point towards any 

conservation measures that will need to be established in order to produce a desired end 

result, whether it is biodiversity enhancement, amenity value or economic gain. A failure of 

regeneration, especially of oak, is reported for many woodlands in Britain (Rackham 2006), 

therefore an assessment of regenerating species in Fingal woods was deemed necessary. 

The principal canopy and sub-canopy species were scored for regeneration during releve 

sampling, counted and cover given in percentages. The classes used were: seedling, all 

juvenile trees up to 200 cm tall and <7 cm dbh; sapling, juvenile trees between 201 -  400 

cm tall and dbh <7 cm; and pole, all juvenile trees >401 cm and dbh <7 cm. Only seedling 

and sapling trees are presented in Table 4.9, percent cover of the pole classes contributed to 

the overall percent cover for the species within the plot. Species counts revealed A cer  

pseudoplatanus to be the most abundant in the seedling and sapling classes (0.90, s.e. 0.20; 

1.58, s.e. 0.52) (and the pole stage), suggesting that without intervention, this species will 

dom inate the woodlands of Fingal in the near future. In the seedling class, A cer 

pseudoplatanus is followed by Fraxinus excelsior (0.88, s.e. 0.21) in frequency; however, 

Fraxinus ranked fifth in the sapling class, signifying high seedling mortality in the species.

Table 4.9. Mean number (± standard error) of seedlings and saplings of all regenerating 
species recorded in the lOOm̂  releves.

Species mean no. 
seedlings

Species mean no. 
saplings

Acer pseudoplatanus* 0.90 + 0.20 Acer pseudoplatanus* 1.58 + 0.52
Fraxinus excelsior 0.88 + 0.21 Fagus sylvatica * 1.13 + 0.39
Ilex aquifolium 0.46 + 0.22 Ulmus glabra 1.06 + 0.57
Crataegus monogyna 0.25 + 0.08 Crataegus monogyna 0.33 + 0.12
Fagus sylvatica* 0.19 + 0.09 Fraxinus excelsior 0.31 +0.16
Ulmus glabra 0.13+0.06 Betula pubescens 0.21 +0.21
Aesculus hippocastanum * 0.10 + 0.05 Corylus avellana 0.21 +0.12
Griselinia littoralis* 0.10 + 0.10 Ilex aquifolium 0.19±0.10
Taxus baccata 0.09 + 0.04 Aesculus hippocastanum* 0.10±0.10
Quercus robur 0.07 + 0.05 Salix cinerea 0.10 + 0.10
Abies alba* 0.06 ± 0.06 Sambucus nigra 0.04 + 0.04
Salix cinerea 0.04 + 0.04 Taxus baccata 0.04 ± 0.03
Sambucus nigra 0.04 + 0.03 Picea spp. * 0.02 + 0.02
Betula pendula 0.02 ± 0.02
Ligustrum vulgare 0.02 + 0.02
Prunus avium 0.02 + 0.02
Quercus petraea 0.02 + 0.02
Euonymus europaeus 0.01 +0.01

* indicates alien species
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Ulmus glabra, Ilex aquifolium, Taxus baccata and Crataegus monogyna were found at all 

stages of growth, albeit in low frequencies, as might be expected of gap colonisers and 

shade-tolerant understory shrubs. Another understory shrub, Corylus avellana, occurred 

occasionally in the sapling stage but few seedlings were found, suggesting poor recruitment 

in this species, perhaps because of competition by evergreen shrubs or insufficient fruiting 

due to heavy shading and low light levels in the woods. Seedlings of Fagus sylvatica were 

only occasionally found, but this species was common in the sapling (and pole) stage, 

indicating that like Acer pseudoplatanus, it too will eventually dominate most woods in 

Fingal. A third alien species, Aesculus hippocastanum, also appears to be naturalising in 

Fingal, with a mean of 0.10 seedlings per lOOm  ̂ (s.e. 0.10) and the same number of 

saplings.

The failure of oak seedlings to thrive under woodland canopies is well known in Ireland 

(Kelly 2002, 1975, Kelly & Kirby 1982) and similar observations have been made in 

Britain (Rackham 2006). Although Pedunculate Oak {Quercus robur), was occasionally 

recorded as a seedling in woodland releves in Fingal (0.07, s.e. 0.05), it was not 

encountered as a sapling (or pole) in any of the releves, reflecting the poor recruitment 

ability of oak in heavily shaded woods. Sessile Oak (Quercus petraea) was recorded in the 

seedling stage (mean 0.02, s.e 0.02) from secondary birch woodland on Howth (HOW), and 

although saplings of Q. petraea did not occur in the sample plots, they were observed 

elsewhere in the wood along with a few individuals in the pole stage, indicating that natural 

regeneration of the species is taking place in the birch wood that is colonising the 

heathlands on Howth.

4.4.6. Classification o f woodland communities

4.4.6.1 ■ Grime’s C-S-R strategy

The ecological strategy used by the vascular plants surveyed was classified using the C-S-R 

model of Grime et al. (2007). In the C-S-R model, species are classified as competitors, 

stress-tolerators, ruderals or intermediates between any two or all three of these categories. 

Competitors and stress-tolerators both exploit habitats where disturbance is rare. However, 

while competitors are found in habitats where resources are abundant, stress-tolerators are 

associated with habitats where resources are scarce and/or conditions harsh. Ruderals are 

characteristically found in habitats where disturbance is common and resources plentiful; 

they are often weeds which have high demands for nutrients and/or are intolerant of 

competition (Grime et al. 2007, Campbell & Grime 1992). As illustrated in Table 4.10. and 

Figure 4.11., competitor (C) and stress-tolerant (S) vascular plants are the most common 

species recorded from all 13 sites in Fingal (see section 2.9.5 for more information on
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Grime’s C-S-R classification). Ruderal species (R) are less com m on, but occurred most 

frequently at Stamullin (STA) and Ardgillan (A R D ), where they make up more than 20% 

of the vascular flora, possibly indicating recent disturbance.

Figure 4.11. M ean p roportion  (e rro r bars indicate ± stan d ard  e rro r)  of the 105 recorded vascular p lan t 
species th a t utilise one o r m ore of G rim e’s C-S-R life strategies.

Table 4.10. Life strategj' utilised by vascular plants at each of the 13 woodland sites. The data 
are presented as the mean (± standard error) number of species which follow C (Competitor), 
S (Stress-tolerant) or R (Ruderal) life strategies. Mean values are calculated from the 2-5 
woodland plots at each site and the range of species richness (SR) is also presented.

Woodland Site Range of SR Competitor Stress-tolerant Ruderal

STA
2 1 - 2 6 17.0+1.2 17.0 ±0.0 5.5 +0.6

RUS
1 5 - 2 1 15.5 ±0.9 13.5 +1.0 3.3 ±0.6

ARD
1 5 - 2 2 15.3+1.4 12.3 ±1.5 4.5 ±1.0

HAM P
15-17 15.0+1.0 10.3 ±0.3 3.0 ±0.6

LUTR
1 3 - 2 8 14.5 ±2.5 17.3 +2.9 2.8 +1.2

G O RM 1 7 -  19 14.3 +0.7 14.0 ±1.5 1.7 ±0.3

BRAC
1 6 -  19 12.5 +1.5 15.0 ±0.0 2.0 ±1.0

ITA 7 - 2 5 11.3 ±2.5 9.3 ±2.9 1.5 ±1.0

NEW 1 8 - 2 1 10.8 +2.5 9.8 ±2.1 1.3 ±0.6

M AL 11-16 10.5 +1.0 8.0 ±0.4 1.8 ±0.5

SCAT 8 - 2 3 10.2 ±2.1 9.0 ±2.0 2.2 +0.9

KM 1 0 - 1 6 9.8 ±1.1 10.5 ±1.6 1.5+0.6

H OW
4 - 1 7 9.0 ±2.6 6.3 ±2.6 1.0+1.0
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4A.6.2. Ellenberg Indicators

Mean Ellenberg indicator values were not found to vary considerably from site to site 

(Table 4.11), reflecting the fairly uniform nature of the physical environment of woodland 

habitats in Fingal. The lower values for nitrogen at HOW (4.9, s..e 0.7) reflect the nutrient- 

poor character of the shallow soils that lie over the acidic Cambrian rock at two of the 

three sites in Howth woods. The base-poor character of these soils is also indicated by the 

low mean Ellenberg value for reaction (4.8, s.e. 0.8). KM also had slightly lower values for 

nitrogen (5.2, s.e. 0.4), reflecting a somewhat lower soil fertility over the former quarry 

site. Mean values for light were also highest at these two sites, as a result of the abundance 

of early successional species and relict populations of open-area species that have survived 

recent canopy closure at one of the HOW plots (Plate 2) and the open, grassy character of 

the part of the woods at Knockmaroon, where one of the KM plots was located (Plate 5). 

There was little difference in mean values for moisture, indicating most species’ preference 

for mesic soils; the highest value occurred at HAMP (5.7, s.e 0.5) as a result of a single plot 

located in a wetland wood.

Table 4.11. M ean E llenberg indicator values fo r the 13 woodland sites, weighted by the % 
cover of each species present.

Site Light (L) M oisture (F) Reaction (R) Nitrogen (N)

ARD 4.4 ± 0.4 5.3 ±0.2 6.2 ±0.6 5.9 ±0.7

BRAC 4.5 ± 0.4 5.5 ±0.1 6.3 ±0.2 6.0 ±0.0

GORM 4.7+0.2 5.6 ±0.0 6.3 ± 0.0 5.9±0.1

HAMP 4.9 ±0.4 5.7 ±0.5 6.4 ±0.1 5.9 ±0.1

HOW 5.6+ 0.6 5.4+0.2 4.8 ±0.8 4.9+ 0.7

MAL 4.6 ±0.2 5.4 ±0.1 6.3 ±0.1 5.8 ±0.1

NEW 4.6+ 0.3 5.3 ±0.2 6.2 ±0.3 5.7 ±0.2

ITA 4.3 ±0.4 5.1 ±0.2 6.0 ±0.4 5.7 ±0.2

RUS 4.4 ±0.1 5.2 ±0.0 6.4 ±0.1 5.9 ±0.1

STA 4.7 ±0.0 5.4 ±0.1 6.3 ±0.1 5.9 ±0.0

LUTR 4.6 ±0.1 5.3 ±0.1 5.9±0.1 5.5 ±0.1

KMR 5.2 ±0.4 5.4 ±0.1 5.9 ±0.3 5.2 ±0.4

SCAT 4.2 ±0.2 5.2 ±0.0 6.3 ±0.2 5.8 ±0.1
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4.4.6.3. Fingal woodlands in context

Presented in Figure 4.12 is an NMS ordination of the combined 48 woodland plots of this 

study and 991 of the 1667 plots that were sampled across Ireland during the National 

Survey of Native Woodlands (Perrin et al. 2008a) The data used in the main matrix were 

the percent covers of all species found within each plot, and two of the strongest variables 

to emerge in the second matrix were soil pH and % organic matter content derived from 

loss-on-ignition (LOI). There is also a wet-dry gradient across the ordination space, and 

two outliers, HAMP_W03 and NEW_W02 are plots within wetland woods at Hampton and 

Newbridge demesnes, respectively. The majority of the woodlands in Fingal lie over well- 

drained calcareous substrate and their soils are neutral to basic in nature. These are 

clustered in the top left-hand comer of the ordination space, along with a group of similar 

communities sampled during the NSNW. The majority of Howth demesne sits on a slope 

of calcareous till overlying acidic Cambrian quartzites which become more exposed the 

further up the slope one goes. This gradient in pH and the resultant vegetation communities 

are reflected in the distribution of the three Howth plots in the ordination space, with 

HOW_W03 being the sample plot located in the birch stand supporting a calcifuge 

community, at the upper end of the sloping wood.
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Plate 5. Open, grassy character of part of Knockmaroon woods (KM). Note the abundance of Crataegus 
monogyna and Ulex europaeus in this stand of oak, ash, pine and sycamore. All trees here are apparently 
self-sown from nearby m ature trees.
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4.4.7. Invasive and naturalised species in FingaVs woodlands

4.4.7.1. Alien species -site data

Some 44 alien species were recorded from all 13 woodland sites with a mean of 15.4 (s.e. 

1.56) alien species at each site. Stamullin (STA) with just 7 exotic species had the fewest, 

while Malahide (MAL), with 26 species, had the most (Figure 4.13). The most frequently 

recorded woody species included Acer pseudoplatanus (100% of sites), Fagus sylvatica 

(100%), Aesculus hippocastanum (100%), Prunus laurocerasus (92%), and 

Symphoricarpos albus (77%) (Table 4.14), Alien herbaceous species were less common, 

but commonly recorded species include Petasites fragrans (92%), Allium triquetrum 

(69%), Aegopodium podagraria (62%) and the hybrid bluebell, Hyacinthoides x  

massartiana (46%). Other less common alien species which are spreading by seed or 

vegetative growth and may potentially become troublesome invasives include: Heracleum 

mantegazzianum (2 sites), Rubus tricolor (2 sites), Crocosmia x  crocosmiflora (1 site), 

Griselina littoralis (1 site), Populus x  canescens (1 site), Quercus ilex (1 site), Rubus 

spectabilis (1 site), Salix fragilis (1 site), Symphytum officinale (1 site) and Smymium  

olusatrum (1 site). Please see Appendix 4 for full listing of alien and naturalised species 

recorded at all sites.

4.4.7.2. Alien species -plot data

Out of the 105 vascular plant species recorded in the 48 releves, a total of 23 were alien or 

naturalised species. An average of 2.4 (s.e. 0.16) alien and naturalised species were 

recorded from each 100 m  ̂ sample plot (Table 4.13). Of these, Acer pseudoplatanus and 

Fagus sylvatica were the most common, having been recorded from 73% and 52% of all 48 

sample plots, respectively (Table 4.14). At 26.1% (s.e. 4.8), Fagus sylvatica also had the 

highest mean estimated percentage cover within all the sample plots, representing nearly 

10% of the total cover of all species. Acer pseudoplatanus was a close second with a mean 

estimated percent coverage of 24.3% (s.e. 4.3). Although Aesculus hippocastanum 

occurred at all 13 sites, it was recorded in just 4 of the 48 plots and had a mean estimated 

percent cover of 1.48 (s.e. 1.1). Among shrub species, Prunus laurocerasus was the most 

abundant; however, the low average percent coverage for the species (0.63, s.e. 0.21) 

reflects the subjective placing of plots in areas of the wood that were not dominated by 

evergreen alien shrubs (Table 4.14).
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Table 4.13. Cover and abundance of alien species a t the lOOm^ plot level within the 13 
woodland sites (± stan d ard  erro r). The species with the greatest total cover for each site is also 
presented.

site

n. plots 

(lOOm^)

n. alien

species

m ean n. 

aliens / 

lOOm^

mean % 

cover 

aliens

most abundan t alien 

species/ lOOm^

ITA 4 9 3.5+0.3 85.5±21,7

Acer pseudoplatanus, Fagus 

sylvatica, Symphoricarpos 

albus

GORM 3 7 2.7+1.2 31.7±23.1 Acer pseudoplatanus

ARD 4 6 2.5+0.6 104.3+10.6 Acer pseudoplatanus

RUS 4 6 2.8+0.3 57.0+8.7

Acer pseudoplatanus, Fagus 

sylvatica

NEW 4 5 2.0±0.4 61.5±25.3

Acer pseudoplatanus, Fagus 

sylvatica, Symphoricarpos 

albus

LUTR 4 5 2.5+0.5 92.0±13.6

Fagus sylvatica, Acer 

pseudoplatanus, Pinus 

sylvestris

SCAT 5 5 2.0+0.6 56.8+20.7

Fagus sylvatica, Acer 

pseudoplatanus

BRAC 2 4 2.0+0.9 43.0+15.0 Fagus sylvatica

HOW 3 4 1.7±0.3 34.0+23.0

Acer pseudoplatanus. Allium 

triquetrum, Aesculus 

hippocastanum

MAL 4 4 2.0+0.4 53.8+17.7

Acer pseudoplatanus, Fagus 

sylvatica

STA 4 4 2.8+0.8 47.5+15.3

Acer pseudoplatanus, Fagus 

sylvatica

KM 4 4 2.5+0.6 59.3±19.3

Fagus sylvatica, Pinus 

sylvestris

HAM P 3 3 1.3+0.3 38.3+16.9 Acer pseudoplatanus

all sites 48 37 2.4+0.2 60.9+5.6
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Figure 4.13. Total number of alien species recorded at all 13 woodland sites.

Table 4.14. Mean cover (+ standard error) of 23 alien species recorded in the lOOm̂  woodland 
sample plots (n = 48). The range of estimated % cover for each species is also presented along 
with the proportion of the total cover for all recorded species, in percentages.

Alien & naturalised spp.
Site
freq.
(n =13)

Freq. in
plots
(n=48)

mean % 
cover in 
plots

Range
proportion of 
total species 
cover (%)

A cer pseudoplalanus 13 35 24.29 ±4.30 0 -  100 9.24
Fagus sylvatica 13 25 26.06 ±4.80 0 -  100 9.91
Pinus sylvestris 7 6 3.04 ±1.96 0- 90 1.16
Prunus laurocerasus 12 6 0.63 ±0.21 0 - 5 0.24
Symphoricarpos alhus 10 5 1.79 ±0.83 0 - 2 5 0.68
Ribes rubrum 5 5 0.33 ±0.12 0 - 5 0.13
Aesculus hippocastanum 13 4 1.48 ±1.06 0 - 5 0 0.56
Daphne laureola 3 4 0.46 ±0.23 0 -  10 0.17
Petasites fragrans 12 3 0.79 ±0.42 0 -  15 0.30
Picea spp. 5 3 0.54 ±0.42 0 - 2 0 0.21

Carpinus betulus 7 2 0.88 ±0.65 0 - 3 0 0.33
Allium triquetrum 9 2 0.46 ±0.29 0 - 1 0 0.17
Abies alba 3 2 0.17 ±0.11 0 - 5 0.06
Hyacinthoides x 
massarliana

6 2 0.08 ±0.06 0 - 2 0.03

Salix alba 1 1 0.54 ±0.52 0 - 2 5 0.21
Castanea sativa 6 1 0.33 ±0.31 0 -  15 0.13
Populus X  canescens 1 1 0.33 ±0.3] 0 -  15 0.13
Aegopodium podagraria 8 1 0.33 ±0.31 0 -  15 0.13
Griselina littoralis 1 1 0.23 ±0.21 0 -  10 0.09
Rhododendron ponticum 1 1 0.23 ±0.21 0 -  10 0.09
Cupressus macrocarpa 2 1 0.13 ±0.10 0 - 5 0.05
Rubus spectabilis 1 1 0.06 ±0.04 0 - 2 0.02
Smyrnium olusatrum 1 1 0.06 ±0.04 0 - 2 0.02
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4.4.7.3. Means of spread

In order to facilitate appropriate management techniques for the control of alien species in 

the woodland sites investigated, the method by which the 20 most common alien species 

appear to be spreading is presented in Figure 4.14. Acer pseudoplatanus, Fagus sylvatica, 

Leycestria formosa and the herbs Allium triquetrum and Hyacinthoides x tnassartiana 

appear to be fully naturalised, with natural recruitment occurring at >50% sites. Although it 

only occurred at one site (HOW), Rhododendron ponticum  is a well-known invasive 

species in Ireland (Cross 1981, Cross 1975). In contrast. Primus laurocerasus, 

Symphoricarpos albus and the non-native elms (Ulmus spp.) appear to be spreading mainly 

by vegetative means, potentially facilitating effective control measures. Other species with 

the potential to naturalise include the shrubs Ribes rubrum and Daphne laureola as well as 

the trees Aesculus hippocastanum, Quercus ilex and Abies alba, which had frequent 

seedlings at the sites where they were present. Saplings however, were rare, suggesting that 

local conditions are not currently suitable for naturalisation to occur in these species. The 

species will merit further study to investigate their potential to become invasive, especially 

with regards to climate change.

■  (a) seedling

■  (b) sapling

■  (c) v egeta tive

Alien species

Figure 4.14. Method of spread for the 20 most common alien species found in the 13 woodland sites. The 
number of sites at which (a) seedlings, (b) saplings and (c) vegetative shoots were observed is presented 
here. Note that only 3 are herbaceous species: Allium triquetrum, Aegopodium podagraria and the hybrid 
bluebell, Hyacinthoides x  massartiana.
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4.4.8. Potential ancient and long-established woods in Fingal

4.4.8.1. Documentary and structural evidence

There is very little surviving documentary evidence o f woodland in Fingal prior to the Civil 

& Down Surveys (1654-1657). Only St. C atherine’s (SCAT) has a well-documented 

woodland history going back to the 12* century. The seizure and re-distribution of Irish 

lands by King Henry II and his followers enabled W arris de Peche, later Lord of Lucan, to 

acquire the lands of Lucan, in the barony o f Newcastle and Uppercross. In 1219, de Peche 

granted the part of his demesne on the north side of the river Liffey to the Canons of the 

Order of St. V ictor for the establishment of the Priory of St. Catherine’s, as the site was 

already an important pilgrimage destination. Along with grazing rights, the monks were 

granted the right to maintain a mill and weir on the river Liffey, and the nght to harvest 

wood from the adjacent woodland, which is likely the same wood that stands beside the 

Liffey today in St. Catherine’s (Bohan 1998). Another potentially ancient wood is located 

at the Luttrellstown site (LUTR), which the Civil Survey (1654) indicates as having been 

inherited by “Symon Luttrell of Luttrellstown,” and being comprised o f “Luttrellstown, 

Kellystown, Ballystrowan, Skirmullin and Vi a plowland,” and including 40 ‘plantation 

acres’ of woodland (Simmington 1945). The parish of Swords in which the Brackenstown 

site (BRAC) is located was recorded in the Civil Survey as having just 17 acres of wood, 

while Castleknock parish to which Knockmaroon (KM ) belongs had 78 acres of ‘shrub- 

wood, rock and ffurr (probably Ulex europaeus).' There are no Civil Survey records of 

woodland in the parishes of Balrothery, Howth, Portraine, Donabate, Lusk or Balscadden, 

which includes most of the woodland sites covered in this study (Table 4.15). In addition, 

the records from the Lucan/Leixlip parishes to which St. Catherine’s belongs are missing, 

having been destroyed in a fire in 1711 (Simms 1955).

4.4.8.2. Wood-banks

Six woodland sites had wood-banks surrounding parts of the wood, but only the large 

wood-bank at St. Catherine’s (SCAT) is known to be medieval (Bohan 1998). Wood-banks 

were also observed at STA (Plate 1), BRAC, GORM , LUTR, RUS and an ancient stone 

wall marks the boundary of Howth demesne (HOW ), running through part of the wood.

4.4.8.3. Evidence of past wood management

Rackham suggest that the presence of coppice stools in woodlands may be indicators of 

ancient woods; however, such evidence is often destroyed by re-planting (Rackham 1995a). 

Five woodland sites in Fingal had some evidence of potentially having been coppiced in the
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past (Table 4.15); and one site appears to be still in use (STA). The LUTR site had a small 

hazel copse (across the street from Shackleton Mills), but the majority of the wood appears 

to have been re-planted with standard oak and beech, using Scots pine as a nurse tree. Care 

must be taken when interpreting coppicing evidence as a sign of woodland continuity, as 

there is little historical tradition of coppicing in Ireland to match that of England (Rackham 

2006, M cCracken 1971).

4.4.8.4. Place-names

The use of place-names as evidence of woodland continuity was discussed at length in 

Chapter 3, and four of the 13 woodland sites are associated with Irish or English language 

toponyms containing references to woods or trees (Table 4.15).

Table 4.15. Evidence o f potential ancient woodland at the 13 sites in Fingal. Civil Survey 
records o f  woodland in the county are given in plantation acres for the parish as a whole.

Site Parish

Woodland 
during Civil 

Survey (1654- 
1657) in acres

Woods
pre-

1821?

Wood-
banks

Evidence of 
coppicing/ 
pollarding

Relevant
place-names

ARD Balrolhery 0 yes no no Ard Choill - 
‘High W ood’

BRAC Swords 17 yes yes yes -
GORM Balscadden 0 yes yes yes -
HAMP Balrothery 0 yes no yes -

HOW Hoath (Howth) 0 no
yes, stone 

wall
no -

MAL Swords 0 yes no no -

NEW Donabate 0 yes no no -

ITA Portraine 0 yes no no
Ros Eo-

RUS Lusk 0 yes yes yes
‘Wood or 

Headland of 
the Yew’

STA Balscadden 0 yes yes yes -

LUTR Clonsilla
44 (40 acres at 
Luttrellstown) yes yes no/some

Formerly
called

‘W oodlands’
KMR Castleknock 78 (shrub-wood) some no no

Lucan =

SCAT Lucan/Leixlip Missing yes yes yes
Leamhcdn- 
‘Place of the 

Elms’
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4.4.8.5. Ancient woodland indicator species (AWIs)

Many plant species are associated with ancient woodland in Britain, and the presence of 

such species serve as indicators of the continuity of woodland on the site as they typically 

do not survive the conversion of woodland sites to other land uses. They are also slow to re- 

colonise more recent woodlands, a fact compounded by the fragmentary nature o f the 

modem wooded landscape (Rackham 2006, 1980, Peterken & Game 1984). To examine the 

presence of putative AW I species in Fingal woodlands, three lists of AW I species of 

vascular plants were derived from existing lists for England and Wales (Kirby 2004, 

Rackham 1980); Northern Ireland (Anon. 2008), and a recent survey of ancient woodlands 

in the Republic of Ireland (Perrin & Daly 2010). For each site in Fingal, the mean and 

range of the number of potential AWIs derived from the three lists are presented in Table 

4.16. Altogether 18 of the 105 species recorded from the 48 woodland releves are 

considered AW I species in England & Wales, 20 are putative AW I species in Ireland, and 

31 are associated with ancient and long-established woodland in Northern Ireland. For 

more details, all potential AWI species found at each site during this study are listed in 

Appendix 3.

Despite the tendency for larger areas to support more species, there was no significant 

correlation between the number of AWI species from each of the 48 releves and the size of 

the woodland site, regardless of which of the three lists o f AWI species was used (Figure 

4.15). This is in contrast to findings in Britain, where woodland patch size tends to be 

strongly correlated with the number of AW Is present (Petit et al. 2004, Peterken & Game 

1984). LUTR, the largest site, and STA, one of the smallest sites, both had the greatest 

number of species from all three lists. SCAT, despite its known status as ancient woodland, 

did not have many AWI species (Table 4.16).
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Figure 4.15. Correlation between woodland size and the number of AWI species in Fingal. AWI species 
are derived from existing lists for Northern Ireland (NI), the Republic (IRE) and England & Wales 
(ENG).

From the graph in Figure 4.16, it would also appear that the number of ancient woodland 

species from each of the 3 AWI lists and the overall species richness at the plot level are 

positively correlated, with the strongest association being for the AWIs derived from the 

Northern Ireland list (r  ̂=0.70).
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Figure 4.16. Relationship between overall species richness of the woodland sample plots and 
the number of ancient woodland species derived from lists for (IRE) Ireland, (NI) Northern 
Ireland and (ENG) England & Wales.
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Table 4.16. Woodland size, mean species richness (SR) and the mean number (± standard error) of AWI vascular plant species recorded in sample plots for each site 
using lists compiled for the Republic of Ireland (IRE), England (ENG) and Northern Ireland (N.I.). Superscripts indicate the results of Tukey’s HSD test; and for values 
with identical superscripts there is no significant difference between sites when p<0.05.

Site Size of

woodland

(ha)

n. lOOm̂  

plots

Mean SR mean no. AWI spp. 

(IRE)

Range mean no. AWI spp.

(ENG)

Range mean no. AWI spp. 

(N.I.)

Range

LUTR 405 4 21.0 + 3.4“ 5.8 ±1.9'’ 2-9 3.0 ±1.1“” 1-6 9.0±2.5“” 3-13

STA 47 4 23.3 ± 1 .3 “ 3.8 ±0.3“*’ 3-4 4.3±0.3” 4-5 10.0±0.8“” 8-12

GORM 134 4 1 8 .3 + 0 .7 “ 3.0 ±0.6“” 2-4 1.7±0.3“” 1-2 5.3±0 .9“”" 4-7

HOW T 334 3 10.3 ± 3 .8 “ 1.7+1.7“” 0-5 1 + 1.0“” 0-3 3.0±1.5”" 1-6

BRAC 199 4 17.5 ± 1 .5 “ 1.5 ±0.5“” 1-2 1.5±0 .5“” 1-2 8.0+1.0“”" 7-9

ITA 131 3 13.5 ± 4 .0 “ 1.3 ±1.0“ 0-4 0.5±().5“ 0-3 3.3±1.6”" 1-8

SCAT 138 5 12.6 ± 2 .7 “ 1.2 ±0.6“ 0-3 0.6±0.6“ 0-3 3.4±1,2‘̂ 2-8

RUS 29 4 18.0± 1.5“ 1.5 ±0.7“ 0-3 I.8±0.6“ 0-3 4.3+0.6“”" 3-6

ARD 201 4 17.8± 1.5“ 1.0 ±0.4“ 0-2 2.3± 0.5 1-3 3.5±1.0”" 2-6

HAM P 81 4 16.0 ± 0 .6 “ 1.3 ±0.3“ 1-2 1.7±0.3“” 1-2 3.7±0.3”" 3-4

KM 115 4 12.8 ± 1.3“ 0.5 ±0.3“ 0-1 1.3±0.5“ 0-2 4.0±0.0”" 4

NEW 267 2 1 3 .0 ± 2 .8 “ 0.8 ±0.5“ 0-2 0.3±0.3“ 0-1 4.3±0.6“”" 3-6

M AL 183 3 12.8 ± 1.2“ 1.3 ±0.3“ 1-2 0 .3 ± 0 .3 “ 0-1 3.5±1.0”" 1-5

48
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Table 4.17. Species richness and environmental data, showing the means for each site (± standard error). As pH is on a log scale, only median values (with the range in 
brackets) are presented. Note the high N and C values and low pH and bulk density values for Howth (HOWT), reflecting the peaty nature of the soils at this site.

Site Soil pH

Soil % 
LOI 

(Organic 
C)

Soil Bulk 
Density 

(estimated) % c % N N (mg kg)-i C:N ratio Altitude
(m)

Slope
(degrees)

Species
Richness

ARD 5.24 (4.3-6.2) 10.6+1.1 0 .8+0.0 5.6 ±0.7 0.5 ±0.0 4775 ± 350.7 11.6 ±0.5 41 ± 14.3 2.5 ± 1.4 18,3 ±1,8
BRAC 6.75 (6.5-7.0) 17.3+0.3 0.6 ±0.0 8.5 ±0.2 0.8 ±0.1 7905 ± 635.0 11.7 ±0.3 62 ± 0.0 22.5 ± 22.5 17,0 ± 1,0
GORM 5.92 (5.8-6.0) 13.2 + 2.7 0.7 ±0.1 6.4+  1.5 0.7 ±0.1 6507 ± 1445.7 9.8 ±0.2 20 + 0.0 0.0 20,7 + 0,7
HAMP 5.07 (4.9-5.9) 17.0 + 4.8 0.7+0.1 8.1 ± 1.8 0.7 ±0.1 7427 + 1446.7 10.8 ±0.3 49 ± 1.0 2.0 ± 1.5 16,0 ±0,6
HOWT 4.07 (3.9-4.2) 55.9 ± 18.6 0.3 ±0.1 21.5 ± 10.2 1.4+ 0.5 14397 + 5246.7 13.3 ±2.6 27 ± 0.0 6.7 ±4.4 12,3 ±3,5
MAL 6.68.(6.1-6.8) 13.7+0.7 0.7 ± 0.0 6.9+  0.3 0.7 ± 0.0 6545 ±211.8 10.6 + 0.4 21 ±0.5 0.50 ±0.5 13,3 + 1,3
NEWB 6.07 (5.5-6.4) 14.7 ±2.1 0.7 ±0.1 7.7 + 1.1 0.7 ±0.1 6600 ±910.7 11.7+0.1 10 ±0.0 1.0 ±0.6 14,3 ±4,0
ITA 6.22 (5.8-6.9) 14.9 ±2.3 0.7 ±0.1 7.4+  1.1 0.6 ±0.1 5603 ± 959.5 13.4 ±0.4 10 ±0.0 1.3 + 1.3 13,5 ±4,6

RUS 6.00 (5.5-6.9) 11.1 +0.2 0.8 ±0.0 5.4+ 0.3 0.4 ± 0.0 4353 +94.2 12.4 ±0.6 10 ±0,0 8,5 ±3.8 18,5± 1.5
STA 5.45 (4.9-6.5) 13.4 ±0.7 0.7 ±0.0 6.9+0.2 0.6 ± 0.0 5840 ±216.7 11.8±0.2 35 ± 0.0 30.5 ± 6,0 25.3 ±0.9
LUTR 6.26 (4.3-7.6) 13.0 ± 1.9 0.7 ± 0.0 6.5 ±0.0 0.6 ± 0.0 5714 ±0.0 11.2 + 0.0 39 ±4.3 28,8 ±4.3 22.3 ±3.7
KMR 7.75 (6.4-7.9) 9.7 ±0.3 0.8 ±0.0 6.5 ±0.0 0.6 ± 0.0 5714 ±0.0 11.2 ±0.0 46 ± 1.3 28.8 ±5.5 14.3 ± 1.7

SCAT 7.26 (6.9-7.5) 12.8 ±0.8 0.7 + 0.0 6.0 ±0.6 0.5 ±0.1 4978 ± 568.7 12.1 ±0.2 39 ±2.1 8.0 ±3.3 13.8 ±2.9



4.4.9. Environmental data

W ith the singular exception o f Howth (HOW T), there is very little difference in the soils of 

the 13 woodland sites in Fingal (Table 4.17). Because of the peaty nature of the soils that 

developed over the Cam brian quartzites at Howth, the three HOW T plots had soils with 

low pH and low bulk density values, but high values for organic matter content, as well as 

nitrogen (N) and carbon (C), possibly reflecting the high organic matter content. Species 

richness at this site is also correspondingly low, with a mean of just 12.3 (s.e. 3.5) vascular 

plants per 100 m^. The other 12 sites did not appear to exhibit any significant correlation 

between soil characteristics and species richness at the lOOm^ scale.

4.5. Discussions

The results of this study indicate that although size of the woodland patch is a major factor 

in determining overall species richness at the site level, there are additional environmental 

and management factors involved which determine the number of species found at the 

lOOm^ scale. There is also very little significant variation in the nature of the underlying 

soils or in the cover and species composition of woody vascular plants across the 13 study 

sites; however, there is considerable variation in ground flora species richness and 

diversity. The potential factors affecting richness and diversity are explored in this section. 

In addition, alien species are successfully established in Fingal, and without further 

intervention, they will dom inate the canopy and shrub layers of most of the woodlands in 

the near future.

4.5.1. Woodland size and species richness

When applied to highly fragmented and isolated ecosystems, the principles of island 

biogeography theory indicate that the number of species that can successfully exploit an 

isolated habitat should be a function o f the size of the habitat (Higgs 1981, Quinn & 

Harrison 1988, Pickett & Thompson 1978). As individual species tend to have minimum 

area requirements, sm aller patches of habitat can be expected to have fewer species than 

larger habitats (Debinski & Holt 2000). Many Irish broadleaved woodlands, due to their 

scarcity and relative isolation from each other in the prevailing matrix o f agriculture and 

urbanised areas that make up much of the landscape, can be considered habitat ‘islands’ 

governed by the principles of immigration and extinction which form the core of 

biogeography theory. As with larger islands, the larger a wood, the more diverse it is likely 

to be, since there exists a greater variety of habitat which can be utilised (Dzwonko & 

Loster 1992). Habitat heterogeneity increases the num ber of species a site can support by
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providing a wide variety of exploitable niches; while a larger habitat size also reduces the 

probability of extinction due to chance events. In addition, large habitats may also reduce 

the instability caused by genetic isolation, by reducing the ‘bottleneck effect’; and the 

presence of more individuals and a larger seedbank within large sites are more effective at 

supporting the continued existence of a species. In addition, ‘edge effects’ may prevail in 

smaller woods, effectively exterminating species of the interior (Murcia 1995). In 

ecological terms then, patch area becomes a sufficient replacement for habitat diversity and 

as a result, larger habitat patches tend to be deemed more worthy of conservation efforts 

than smaller ones. This concept lies behind the setting aside of large, non-intervention 

areas, such as national and state parks, for the purpose of biodiversity conservation. For the 

conservation of northern European woodlands, a minimum dynamic area of 50-100 ha is 

considered necessary to reduce the effects of large-scale natural disturbance and maintain a 

variety of species (Peterken 1996, Korpel 1989).

In principle, the large versus small ‘island effect’ holds true for the 13 woodlands sites in 

Fingal, and there was a strong correlation between woodland size and the number of 

species recorded from each site. Luttrellstown (LUTR), the largest woodland site in this 

study (405 ha), also had the greatest number of species recorded (143 spp.), and Rush 

demesne (RUS), the smallest wood in the study (29 ha) had the fewest species. At the 

lOOm  ̂ scale however, the picture changes (cf. sections 4.4.2 and 4.4.3) and LUTR is only 

the 2"‘' richest site with a mean SR of 21 vascular plant species (s.e, 1.3), having been 

displaced by the second smallest wood, the 47 ha Stamullin (STA) as the most species-rich 

at the 100 m  ̂ plot level (STA had a mean richness of 23 species (s.e. 1.3). STA had not 

only the highest species richness and diversity, but it was also the richest in herbaceous 

species and putative ancient woodland indicator species (cf. sections 4.44 and 4.48). 

Evidently, factors other than woodland size are involved, as the high richness of the small 

site and the presence of so many woodland specialist species would seem to contradict the 

island biogeographic principle of positive correlation between area and species richness. 

Several additional cultural, spatial and temporal factors may therefore be involved, and they 

are examined here.

4.5.2. Cultural factors

1. Luttrellstown (LUTR) and Stamullin (STA), like Knockmaroon (KMR) and Hampton 

(HAM), are private woods and closed to public access. The other 9 woods are open-access 

and experience visitors on a daily basis throughout the year due to their close proximity to 

Dublin city. It is possible that the higher species richness associated with LUTR and STA is 

due in large part to their isolation from the public. The negative effects of amenity use, 

especially trampling, on woodland herbs is well-known (Cole 1993, 1995).
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At the sites with the lowest species richness, there are several possible factors involved. 

Malahide demesne (MAL) was the poorest in species, due to a dense tree and shrub cover 

and the abundance of Hedera helix, both in the field layer and climbing into the canopy. 

The site has also been heavily planted in exotic and evergreen shrubs, including Prunus 

laurocerasus, Aucuba spp. and Symphoricarpos albus while large areas of the wood have 

been coniferised, with Sika Spruce (Picea sitchensis) and Douglas Fir (Pseudotsuga 

menziesii). All of these factors have apparently suppressed the development of an 

herbaceous woodland flora, with the exception of a few shade-tolerant ferns and vernal 

geophytes. At Knockmaroon (KM), another site with low species richness, there was no 

woodland cover in the southwestern part of the wood in 1821 and the first edition OSI map 

indicates a quarry (Figure 4.17a) on the site where much of the present wood stands 

(Figure 4.17b). The colonisation of this recent wood with many typical woodland species 

was probably facilitated by the proximity of relict woodland patches which escaped 

quarrying, as well as established woodlands at Luttrellstown and the nearby Phoenix Park; 

however the frequency of woodland species remains low and the number of AWl species 

present is also low compared to other woods in the same locality (LUTR, SCAT).

Jlf:

Figure 4.17a. 1842 First edition OSI map of the southern end of Knockmaroon Estate (KM ). Note the 
grave! pit and quarry to the SW of the main house.
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Figure 4.17b. 2005 aerial photograph o f the southern end of Knockmaroon Estate (KM). Note woodland 
cover to the SW of the main house, in the area that was a gravel pit/quarry in 1842. The river Liffey 
traverses the bottom of the picture.

4.5.3. Historical factors

When comparing the three Fingal woodland sites with the greatest number of AWIs 

(LUTR, STA, GORM) to the documentary and structural evidence (cf. Table 4.15), it 

becomes clear that these three sites are ancient or long-established woods. The site with the 

most AWIs, Luttrellstown (LUTR), also has documentary evidence of woodland going 

back to the I7‘*’ century, when some 40 acres of woodland were recorded for ‘Luttrellstown 

and Kellystown in the parish of Clonsilla’ during the the Civil Survey. From the 

cartography (OSI maps) and aerial photographs, it can be seen that the current wood is in 

the same place and has nearly the same shape as it did on the first edition OSI maps from 

the mid-19‘'’ century. As it takes time to establish forests, it is likely that the woods were 

also just as well-established in the late 17* century and early 18* century, providing the 

“rich” and “dark” woodland setting Arthur Young enjoyed on his visit of Luttrellstown 

estate in 1778 (Young 1780). In addition to the documentary evidence, Luttrellstown woods 

also contains structural features associated with ancient woodland in Britain, including 

wood-banks and some old coppice stools, especially in the hazel thicket just to the north of 

Shackleton Mills.

The other two sites rich in AWI species, Stamullin (STA) and Gormanston (GORM) are 

both located in northern Fingal on the border with County Meath. Neither STA nor GORM 

has much documentary evidence of woodland continuity, and both sites are set in a 

landscape with a history of farming activity going back to the Neolithic (Ni Lionain 2007, 

King et al. 1999, Hartnett 1956). Both woodlands are less than a mile from each other and
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a small rivulet (the river Delvin) frames part of each wood. GORM is located on the 

grounds of a boy’s college, and formerly made up the grounds of Gormanston Estate, the 

seat of the Preston family from the 15* century to the 1950s. The Gormanston Papers, a 

collection of papers relating to the estate between 1605 and 1932, preserve a record of 

timber felling and sales from the estate since 1775, suggesting extensive woodland cover on 

lands owned by the Preston family, if not on the current grounds (Tieman 2007-2008). The 

grounds also contain earthworks and wood-banks as well as some old coppice stools, 

primarily of the archaeophyte, Castanea sativa. The small, sloping wood at Stamullin 

(STA), now part of the St. Clare’s Nursing Home grounds, appears to have been preserved 

for use by the local farming communities, and continues to be used today for small timber 

renewables, as evidenced by the recent felling observed in the wood. There are also older 

coppice stools as well as wood-banks on site.

Coppicing is also known to have been practiced in the past at St Catherine’s Park (SCAT) 

in the SW part of Fingal (Bohan 1998) and even though the AWI scores from sample 

releves within the wood are relatively poor (Table 4.16), SCAT is a documented ancient 

woodland (AW) (Perrin & Daly 2010, Bohan 1998). Both SCAT and STA are abundant in 

plants associated with coppicing in England (Rackham 2(X)6, 1980) and many of these 

plants are also considered AWI species. SCAT also has several rare woodland specialists, 

including Lathraea squamaria, Lamiastrum galeobdelon spp. montanum, Melica uniflora, 

Carex strigosa and the Red List species, Hypericum hirsutum (Curtis & McGough 1988). 

Another rarity, Monotropu hypopitys was recorded from SCAT but was not re-found in this 

survey (Doogue et al. 1998). It is likely that coppicing provides habitat heterogeneity in 

smaller woods, while also reducing the shading effect of understory shrubs, thereby 

increasing habitat suitability for many woodland herb species. The effects of coppicing is 

one of the most likely reasons for the richness of woodland herbs observed at STA at the 

lOOm  ̂scale, despite the small size of the woodland.

4.5.4. Spatial and temporal factors

In addition to habitat size, population dynamics, dispersal rates and habitat availability all 

affect the success of woodland plants and their distribution in woodland habitats (Harrison 

1994, Harrison & Bruna 1999). Some authors suggest that isolation has a profound impact 

on species diversity in woodland patches. The isolation of many woodlands from each other 

in Fingal, especially NEW, MAL, RUS, ITA and HOW may explain their relative poverty 

in woodland species, especially AWI species.

Other authors have also suggested that present-day studies of species distributions and 

richness may be misleading, as they do not take into account possible time lags between 

former landscape connectivity and present-day plant richness and distribution. In one study.
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time lags of 50-100 years were discovered in the response of plant species to changes in the 

landscape in semi-natural grasslands in Sweden (Lindborg & Eriksson 2004). In the study, 

species diversity was found not to be related to present-day connectivity of the investigated 

sites, irrespective of spatial scale; however, there was a strong correlation between present 

diversity and connectivity of the habitat patch in the landscape of the past. Thus, future 

species loss may be expected from many habitats, even if the present landscape is 

maintained. If this idea is applied to Fingal, we may see that species richness in the 

woodland sites possibly reflects the past connectivity of woodland in the county, rather than 

present habitat quality and that any effort to maintain woodland species richness may 

require the restoration of similar connectivity in the landscape. For example, from older 

maps of the Dublin region, such as William Duncan’s 1821 maps of Dublin, it would 

appear that woodlands and wooded demesnes were well established along river and stream 

corridors, especially along the Liffey and Delvin rivers (Figure 4.18a & b). These may be 

survivors of more extensive woodlands that had become confined to the river corridors by 

human activity. The connectivity of these riverine woods in turn, may explain the greater 

species richness of the woodlands and the higher numbers of AWI species found at the 

Liffey valley sites (LUTR, SCAT) and the Delvin sites (GORM, STA).

Figure 4.18a. Woodland connectivity along the western part of the river Liffey and tributaries in 1821 
(Duncan, W.)
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Figure 4.18b. Woodland connectivity along the Delvin river in northern Fingal in 1821 (Duncan, W.) Note 
the grid-like layout of hedgerows between Gormanston and Stamullin.

4.5.S. Ground flora communities o f woodlands

Woodland herbs account for most of the vascular plant species diversity in temperate 

deciduous forests around the world (Whigham 2004). Many woodland herbs are specialists, 

and are therefore dependent on the persistence of forest cover for their survival and the 

conversion of forest cover to non-forest use at any time in history will see the decline and 

local extinction of species. Invasive species, especially those that are evergreen, also pose a 

threat to native woodland herbs. Due to the narrow range of suitable habitat for them, many 

woodland specialists are ideal bio-indicators of local environmental or ecosystem factors. 

The results from this study suggest that the size of the wood is not directly related to 

woodland herb diversity, but rather to localised factors such as soil pH, anthropogenic 

disturbance, litter, shading, the presence of broadleaved evergreens, edge effects and other 

unknown factors.

4.5.5.1. As a function of woodland size

Despite larger habitat patches typically having more species, in accord with the principles 

of island biogeography, both the largest (LUTR) and the second smallest woodland (STA) 

in the study area demonstrated the highest average species richness and the highest mean 

number of AWI species at plot levels. The diversity of woodland herbs in Fingal therefore 

appears to be independent of woodland patch size (cf. section 4 .5.1).
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4.5.5.2. The effect of tree canopies on herb species richness

There was Httle variation in the richness of woody species within the 48 releves; however 

with the exception of STA, the richness of herbs varied widely with a range of 0 to 18 

species per lOOm^. W hile Fraxinus excelsior is the most frequent canopy dominant, where 

tree cover is high or where alien broadleaves such as A cer pseudoplatanus and Fagus 

sylvatica are also dominant, there is no significant decrease in woodland herb diversity. 

This is not surprising, given the contrast between the heavier shade and heavy, nitrogen- 

poor litter produced by Fagus sylvatica  and A cer pseudoplatanus and the lighter shade, 

small leaf segments and nitrogen-rich litter produced by Fraxinus excelsior (Grime et al. 

2007, Thomsen et al. 2005).

4.5.5.3. As a function of soil edaphics

Hipps et al. (Peterken 1981, Rackham 1980) found that increasing soil phosphorous levels 

encouraged the growth of several woodland herbs, including ancient woodland species 

Anemone nemorosa, Lamiastrum galeohdolon and Veronica montana, but it especially 

favoured the growth of competitive species such as Urtica dioica which in turn, restricted 

the growth of the others. They also found that lowering the pH of the soil favoured the test 

species but reduced nutrient uptake, suggesting that while manipulation of soil pH may 

have little impact on com petitor species in the short term, the reduced nutrient uptake 

would eventually favour the slower-growing and longer lived woodland species over 

nutrient loving species like Urtica dioica. This suggests that long-established woodlands 

are more likely to favour slower-growing herb species over nutrient-loving competitors due 

to the continued sequestration of nutrients in tree wood and the development of more acidic 

soils under centuries o f leaf mold. This has implications for projects that attempt to restore 

a ‘natural’ woodland flora in newly developed woods. In Fingal.

4.5.5.4. As ancient woodland indicator species

Several authors in Britain, including Rackham (1980) and Peterken (1993), have noted that 

sites which have been continuously wooded for centuries tend to be richer in native plant 

species, and contain more uncommon species than recent, secondary woodlands. W oodland 

ecologists have worked to identify ancient woodland sites for conservation purposes using 

these characteristic floral (and sometimes faunal) species which are strongly associated 

with woodland continuity (Hermy et al. 1999, Peterken 1974). As many typical plant 

species of woodland field layers are restricted to woodland habitats by environmental 

factors such as light, humidity or soil characteristics, or ecological strategy (W ulf 2003, 

Dzwonko 2001), they tend to be slow colonizers which require long-lasting woodland
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cover, reduced competition and minimum levels of disturbance (Peterken & Game 1981, 

Rackham 1980). These traits make them ideal for use as bio-indicators of ancient and long- 

established woodland since they are uncommon and slow to colonise newer woodlands.

Ancient woodland indicators (AW Is) are extensively used to assess the conservation value 

of woodlands in Britain (Kirby 2004, Day 1993, Peterken 1974). Despite observations 

made by early botanical writers such as Praeger (1934), published inventories of ancient 

woodland indicator species are essentially non-existent for the island of Ireland. In answer 

to a visiting expert’s challenge (Rackham 1995a), some attempts to redress the lack of a 

comprehensive study of ancient woodlands in Ireland have been made, both in the Republic 

of Ireland (Perrin & Daly 2010) and Northern Ireland (Anon. 2008). These lists are shorter 

than standard lists for the UK, largely due to the depauperate nature of the Irish flora and 

the scarcity of native woodland, much less ancient native woodland. Of the 190 ancient 

woodland plants listed by Kirby (2004), 31% do not occur in the Republic as natives, and 

another 10% are exceptionally rare (Perrin & Daly 2010).

O f Praeger’s early list of 9 herbs and grasses he associated with ancient and long- 

established woodland in Ireland, only two, the grass M ilium effusum  and the saprophyte 

Monotropa hypopitys have very localised stations in Fingal. Milium effusum  is found in 

Luttrellstown (LUTR) and Santry demesnes and at a few stations along the river Tolka. 

M onotropa hypopitys was last recorded in the woods at St. Catherine’s Park (SCAT) in 

1836 (MacKay 1836). Many other woodland specialists are also relatively uncommon, 

including Galium odoratum  (3 sites), Melica uniflora (2 sites), Carex strigosa (2 sites), 

Luzula sylvatica (1 site), and Ajuga reptans (3 sites). One protected Irish Red Data Book 

species, Hairy St John’s W ort (Hypericum hirsutum) occurs along woodland rides only at 

St. Catherine’s Park and Luttrellstown (1998). Other rare and endangered species 

encountered in the Liffey Valley woodlands of St Catherine’s and Luttrellstown include 

Yellow Archangel {Lamiastrum galeobdelon ssp. montanum), which is found only under 

formerly coppiced Ash in the woods at St. Catherine’s; Green Figwort (Scrophularia 

umbrosa) at the margin of damp woods and in tall-herb com m unities along river banks, 

including the Liffey at St. Catherine’s Park and a tributary stream of the Liffey that runs 

through Luttrellstown demesne. Also frequently found only in the Liffey Valley demesnes 

is the parasitic Ivy Broomrape (Orobanche hederae), a protected species in Northern 

Ireland (Curtis & McGough 1988).

4.5.5.6. Brvophvtes

Although not included in the analyses, bryophytes were relatively uncommon in this study, 

with Thamnobryum alopecurum  being the most abundant, often forming dense, ‘floating’
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carpets on the forest floor of neutral to base-rich stands in parts of Howth, Knockmaroon, 

St. Ita’s and Newbridge demesne. Other occasional woodland bryophyte species observed 

included Kindbergia praelonga, Mniiim hom um  and Thuidium tamariscinum.
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Chapter 5:

The historical development of hedgerows in Fingal
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5.0. Executive summary
The modem enclosed landscape of Ireland is the result of a cum ulative series of social and 

historical processes involving the demarcation o f land since prehistoric times. Although the 

majority of hedgerows date from the period of agricultural reform and enclosure in the 18* 

and 19* centuries, there is evidence that older systems of enclosure are fossilised among the 

later hedges, and this in turn, may affect the num ber and distributions of plant species in 

Irish hedgerows, especially woodland plants. In this chapter, a desk-based study of the 

literature and existing cartographic sources provide a summary overview of the history of 

hedgerow development in Ireland is discussed and the potential antiquity of some hedges is 

discussed in the context of earlier patterns of enclosure.

5.1. Deflnition and description of hedgerows
M erriam-W ebster (2008) gives the definition o f a hedgerow as “a row of trees or shrubs 

separating or enclosing fields.” For the purpose of this study, the definition of a hedgerow 

is a planted or naturally arising linear strip of shrubs or trees which forms a field-boundary 

and is, or was once, managed in such a way as to provide a barrier (Barnes & Williamson 

2006, Baudry et al. 2000). Julius Caesar knew o f the function o f hedges as barriers when he 

wrote how the Nervii (a Belgic tribe):

"from early times... in order that they might the more easily obstruct the cavalry’ o f  their 

neighbours i f  they came upon them fo r  the purpose o f  plundering, having cut young trees, 

and bent them, by means o f  their numerous branches [extending] on to the sides, and the 

quick-briars and thorns springing up between them, had made these hedges present a 

fortification like a wall, through which it was not only impossible to enter, but even to 

penetrate with the eye. ”

De Bello Gallico 2.17 (M acDevitt 1915)

Coincidentally, his comment, written sometime between 58-47 BC, may also be one of the 

earliest records of planted hedges in W estern Europe. A hedgerow, whether planted or 

spontaneous, is distinguished from linear woodland in that it always has an anthropic 

element to it, and has been managed in some way, for some utilitarian purpose, usually to 

produce a barrier. Hedges are often planted as living fences or screens; most of the time 

they are field boundaries and their management forms part of the normal duties of a farmer. 

Hedgerows come in a wide variety of shapes, sizes, forms and com position; from tall, semi

natural hedges com prised of mostly native species of local provenance, to short, square- 

clipped hedges enclosing tillage fields and gardens. They may contain a single species, 

such as the exotic evergreen cypress hedges {Chamaecyparis spp., Cupressus spp.) that are
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widely planted as screens around gardens in Dublin or the fuchsia hedges of the western 

seaboard, or they may consist of many species, through deliberate planting or natural 

recruitment over time.

5.2. Importance of hedgerows as habitat
In addition to serving their original purpose as fencing, hedgerows also serve as windbreaks 

and shelter for crops and livestock, act as filters for nutrient runoff from agriculture, reduce 

soil erosion, and play a critical role in the hydrology o f local watersheds by slowing the rate 

of run-off. Hedgerows also provide a home for beneficial destroyers of crop pests, such as 

songbirds (Parish et al. 1994, M uir & M uir 1987, Arnold 1983) and predatory insects 

(Pollard 1968, 1971). The autumn fruiting of various hedgerow shrubs coincides with the 

migration movements of many birds, supplying them with much-needed energy; and the 

dense woody growth provides effective cover and nesting sites for resident birds. The 

hedge bottom is home to animals of field and forest such as foxes, badgers, hares, rabbits, 

hedgehogs, stoats, rats and mice, all of which may burrow in the hedge-bank. W hile few 

statistics exist for Irish hedgerow associates beyond the local scale, over 600 plant species, 

64 birds, 20 mammals and 1500 insect species have been linked with hedgerows in Britain 

(Anon. 1994), In deforested landscapes and in agricultural regions especially, hedgerows 

and other linear features are often the only reservoirs o f species complexity and diversity in 

an otherwise simplified landscape (W alker et al. 2006); and provide habitat corridors for 

woodland flora and fauna (Petit el al. 2004, Bennett et al. 1994, Buddie el al. 2004). 

Studies have also found hedges and other linear habitats to be refugia for woodland 

specialist plants in Britain (M cCollin et al. 2000, Smart et al. 2001) and elsewhere 

(W ehling & Diekmann 2008) Hedgerows are clearly important habitat for many native 

plant and animal species and Irish hedges need to be better understood and managed in a 

way that promotes biodiversity.

5.3. History of hedgerow development in Ireland
In Ireland, as in many regions along the northern Atlantic fringe o f Europe, hedgerows are 

so abundant as to form a distinctive element in the landscape, producing most of the 

‘checkerboard’ or ‘quilt’ pattern that springs to mind when one thinks of this part of the 

world. Unlike in Britain, where the history of field enclosure is well-documented, the 

history of hedgerows in Ireland is less understood. British hedges may date from any period 

between the beginning of written records in early medieval times to the present, with 

archaeological evidence for hedgerow planting existing for the Iron Age or earlier
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(Rackham 1986). Caesar, as previously mentioned, encountered hedges in Gaul in 47 B.C. 

(section 5.1), but little is known of the existence of hedgerows in early Ireland. 

Nevertheless, a broad chronology of the development of agricultural enclosure in Ireland 

has been made, based on existing archaeological and historical evidence (Aalen 1978, 

Aalen et al. 1997). From the evidence it is accepted that while enclosure may have begun in 

early times, most Irish hedges extant today are of relatively recent origin, dating from the 

agricultural reforms of the 18‘'̂  and early 19* centuries (Aalen 1970).

The modem hedged landscape of Ireland, although a relatively recent imposition on a 

formerly more open landscape, may still contain older field divisions and townland 

boundaries fossilized among the later enclosures. Documentary evidence exists to suggest 

that many field margins, if not the hedges they contain, survive from an earlier date 

(Feehan 1983, Simmington 1945). These older boundaries may support relic woodland 

species, slow-to-establish species and species of old grasslands that have escaped the 

plowing and other farming activities in adjacent fields, and therefore may be of greatest 

importance in schemes aimed at the conservation of hedgerow and woodland biodiversity.

5.3.1. Early enclosures

The earliest hedge-like boundaries may have emerged during the first re-organisation of the 

Irish landscape, which probably occurred in much the same way in which European 

colonists of North America hewed their fields and farms out of the primeval wood, but 

using less sophisticated tools of stone and bronze. These early boundaries may have 

consisted of the margins of woodland, scrubland or other uncultivated habitats that lay just 

outside of the newly cleared fields. The discovery of a prehistoric countryside of 

rectangular field systems of stone beneath blanket bog at Behy, in County Mayo indicates 

that as early as 3,000 BC, Irish farmers also practiced an organised form of farming and 

livestock rearing, including the separation of fields with linear boundaries (Caulfield 1978, 

Mitchell & Ryan 2003). Similar field systems from the Bronze Age have been excavated at 

Prospect Hill and at Cush, both in County Limerick (Doody 1992, 6  Riordain 1940). 

Groenman-van Waateringe (1975) suggested that hedgerows have probably been used 

since Neolithic times as natural fencing to keep livestock out of cultivated fields. This may 

have been especially true in areas of Ireland where good arable and pasture land were 

scarce, as in the mountainous West.

Sometime between 700 BCE and 300 BCE, new technologies such as the wooden plough 

and iron-smelting were introduced to Ireland, and they enabled greater ease in the clearing 

and breaking up of uncultivated land. The pollen record indicates that by 300 CE there was 

an increase in grass and cereal pollen, indicating a rise in agriculture associated with a 

phase of woodland destruction and road-building (Mitchell & Ryan 2007, Kelly 1997).
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Kelly also notes that the Irish word for road, slige means a ‘hacking’ or ‘clearing,’ 

suggesting that many of the first roads com pleted at this time were made in a landscape 

largely comprised of forest or scrub (Kelly 1997). Some may still be in existence, such as 

the Slighe Cualann, one of five ancient roads that originated at the royal seat o f Tara, in 

County Meath. This road passed through Garristown, Hollywood, Feltrim and Artane in 

Fingal, coinciding with the modem Naul Road and the M alahide Road before crossing the 

Liffey at Dublin (M orris 1938). Gradually, with repeated clearances by successive 

generations, scrub (mostly Corylus avellana  and probably Crataegus monogyna), and 

permanent grasslands would have replaced high forest as the Irish landscape began to take 

on its open character (M itchell & Ryan 2007). Early chronicles suggest that after the 

clearance of woodland in prehistory, the countryside was relatively open and unbounded, as 

indicated in this translation o f a passage from “The Birth of Cuchulainn” recorded in the 

12* century Book o f  the Dun Cow (Lebor na hUidre):

"There was neither trench, nor fence, nor stone wall round the land in those days, until 

there came the time o f  the sons o f  A ed  Sldine, but only smooth fields. Because o f  the 

abundance o f  households in their time, therefore, it came to pass that they made boundaries 

in Ireland." (Joyce 1913, Best & Bergin 1929)

If correct, this would put the beginning of systematic enclosure in Ireland somewhere 

between the 7"' and 8* centuries CE, when the sons of Aed Slaine ruled (Irwin 2004). 

However, Mac lomhair (1962) quotes a passage from the Gaelic Life o f  St. Benen, which 

indicates that some form of enclosure may have begun earlier in the 5‘'’ century in the Crich 

Roiss, an area encompassing parts of the present-day Counties Monaghan, Meath and 

Louth:

“He [Benen] baptized the Fir Rois, and men and youths and children bent the knee to him; 

the sam e also bounded their fields. ”

The Fir Rois had, until the coming o f Benen, lived in an unenclosed landscape for the same 

passage also goes on to quote the contemporary St. Patrick’s blessing on the Fir Culi 

. .and on the Fir Rois w ithout separation ” (emphasis mine).
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5.3.2. Enclosure in the late Iron Age and early Christian period

In pre-Christian and early Christian Ireland, most functional agricultural land was broken 

up into tuatha, clan-holdings or tribal territories based on kin-groupings. The size of the 

territory controlled reflected the size and power of the tribe and its chieftain, or rig-tuatha. 

The territorial boundaries of ancient tuatha are often fossilised as the parish boundaries of 

the Christian period, since early ecclesiastical centres were generally established within the 

existing tribal framework. The lands within a tiiath were divided among a collection of 

hereditary kin-groups, called derbfme. As all lands within the derbfine were held in 

common, there would have been little need for fencing beyond the yards and gardens of 

individual homesteads. The lands of a derbfine were generally marked with pillar-stones or 

other readily identified features of the local landscape (Gibson 2008, Charles-Edwards 

1976). In his treatise on the Fir Rois or ‘Men of the W oods’, Mac lomhair (1962) suggests 

that the Irish word crich describes the territory or line of pillar-stones which were used to 

denote the territory held in common by a group. The term also came to be used to describe 

a people as well as their territory, and in this manner the Crich Rois become synonymous 

with the Fir Rois who held it.

Other territorial markers might have consisted of natural features that lent themselves well 

to identification, such as lakes, rivers, streams, hills, cliffs, mountains, striking geological 

formations and vegetation or artificial features such as raths, cairns, roadways, etc. The 

wealth of both natural and artificial landscape features fossilized in Irish language 

toponyms reflects their importance as territorial markers in the past.

The increase in population in 7* and S'*" century Ireland (when Aed Slaine and his sons 

ruled) made property delineations necessary (Charles-Edwards 2000). The population 

increase may be associated with the introduction of improved farming techniques from 

mainland Europe by early monastic orders or the movement of tribes. The older Gaelic 

pastoral system of communal land ownership would have had little need for property 

boundaries, yet provisions must have still been made for the control of wandering livestock 

and the protection of homes and crops from depredation by animals, both wild and 

domestic. Many of the rdths or ringforts still visible in the Irish landscape may represent 

enduring examples of enclosure from the late Celtic and early Christian periods.
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5.3.3. Raths

A rath is a fortified settlement, generally circular in shape, dating from the late Iron Age or 

early Christian period, and they are found all over northern Europe. They are most common 

in Ireland however, where over 45,000 have been identified to date. Many more have since 

disappeared from the landscape, due to successive periods of changing land use, intensive 

farming, development and the expansion of towns and urban centres.

Raths vary in size between 20 and 60 metres in diameter and like modem field boundaries, 

they are enclosed by a ditch and bank (Figure 5.1a). The simplest and smallest raths may 

have been livestock pens, yards or the homesteads of the lowest classes of free farmers in 

an economy largely based on cattle; while the bigger raths enclosed the homes or livestock 

of noble families or entire settlements (Stout 2000). A rath was traditionally made of earth 

and may have been topped with a living hedge, stockade fence, stone faced bank, or a 

retaining wall of wattle and daub, enclosing the homestead, village, settlement or pen in a 

method similar to the boma or kraal used to this day by savannah tribes in Africa (Figure 

5.1b). If enclosing a homestead, the embankment and its fencing would have prevented 

cattle and other unwelcome visitors from straying in; or if serving as a pen for livestock, it 

would have prevented them from straying out or being carried off during the night by 

predators such as wolves or the cattle raiders that are so common in early Irish tales 

(Kinsella 1969). In addition to the enclosure of livestock, homes or settlements, another 

purpose of such forts is likely have been defensive, especially in the case of cashels 

{caiseal) or cahers (cathair), both of which are essentially raths fortified with stone. The 

areas north of Dublin city have a number of raths, some of which are indicated by 

placenames; examples include Raheny (Rath Eanna) and the townlands of Rathmooney 

{Rath Maonaigh) and Hollywoodrath {Rath an Alabhdidigh). Most other raths in the county 

are unnamed, but can be found on older OSI maps and on walks in rural areas, where they 

may been seen in the landscape as circular embankments, often crowned with trees or 

shrubs.

While raths constituted an important element in the Irish landscape in the early Christian 

period, the increasing population, the importance of com (wheat) and other cereals in the 

diet of the early monks and new technologies such as the introduction of the coulter (300 

CE) and mouldboard (c.600 CE) to the plough led to an increase in the use of land for 

tillage (Mitchell 1978). With perhaps the exception of the poorest farms, most cultivation 

occurred outside of the protective raths, thereby making it necessary to create further 

enclosures for tillage fields and/or livestock. Early Irish law-texts give detailed descriptions 

of the proper layout of areas under cultivation and pasturage, and these include fences 

{noctaile) and field boundaries which, like those of today, consisted of a ditch {clas) and 

bank (mur). The dimensions of both ditch and bank are given in the Bretha Comaithchesa,
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an early law text dealing with farming, as being three feet in height, three feet in depth and 

three feet wide at the top of the ditch. The bank may have been intentionally planted with 

shrubs and trees, or these could have sprung up on their own through natural colonisation 

where grazing pressure was low (Kelly 1997, Binchy 1978). On rocky terrain, stone walls 

(corae) were undoubtedly favoured, as a ditch-and-bank boundary would have been 

difficult to dig. Seven kinds of fences are also specified in the early law texts including:

(1) a ditch with the earth piled up on one side as a high embankment and the 

commonest form of fencing in Ireland;

(2) a stone wall of dry masonry, which is more common in the stony districts of the 

western seaboard;

(3) a fence of logs laid horizontally and securely fastened; and

(4) pointed stakes standing six feet above ground, and six or eight inches asunder, 

bound securely by three bands of interwoven osiers, and having a ci'r draighin or crest 

of blackthorn on top, as an early precursor to barbed wire (Kelly 1997, Gibson 2008).

The laws of trespass set out in the eighth-century Irish text, Bretha Comaithchesa indicate 

that pasturage was fenced, and arable land was not, and that members of the derbfine 

constituted a group which herded its cattle jointly. This was done in a manner not unlike 

‘booleying’, an ancient system of transhumance based on the needs of livestock (cattle) 

which survived into the 20* century in some remote parts of Ireland (Charles-Edwards 

1993, Moghrain & Duilearga 1943). The practice requires the presence of open lands or 

commons and suggests that in the eighth-century (and even as late as the 20* century), 

settlements were scattered and large parts of the Irish landscape were unenclosed.
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Figure 5.1. Aerial views of (a) a rath  (Rath Grainne) and other early enclosure earthworks in 
County Meath, Ireland (w w w.knowth.coni); and (b) a present-day traditional Masai village or 
kraal in the Serengeti, Africa (Isselee 2010).
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5.3.4. Medieval enclosures: townlands, baronies & parishes

The Anglo-Norman invasion of Ireland late in the 12'*' century brought about a transition 

from the Gaelic system of communal land ownership to a feudal system of land tenure, with 

the townland as its fundamental unit.

Townlands

The initial development of enclosure in Ireland was a gradual, piecemeal process by the 

arable and habitable portions of formerly natural landscape were divided and set aside from 

the remainder of the landscape. Livestock continued to be grazed on lands held in common, 

in a process of pastoral transhumance that was the hallmark of early Irish agriculture 

(Charles-Edwards 2000, Kelly 1997). The Anglo-Norman introduction of the feudal system 

in the 12'*’ century resulted in the decline of the Gaelic communal system and the 

consolidation of private land ownership in Ireland, especially on profitable land in the 

newly-created eastern shires. The Anglo-Norman idea of private ownership of property 

would alter the organisation of landholdings and farms in Ireland into a hierachical, socio

economic system which often followed patterns of land division that were established in the 

early Christian period or earlier (Hughes 1970, Frame 1981). W ith the institution of the 

feudal system in Ireland, enclosure of the countryside became more organised and the 

townland {baile fearainn) became the basic unit of land transaction and tenure, making it 

one o f the earliest and smallest divisions of land still in existence. There are over 62,000 

townlands in Ireland, many of which may date back to clearances in the Middle Ages or 

earlier (Shamhrain 1991). Because townlands are not based on any set unit of 

measurement, but rather on a variety of historical, social, economic and environmental 

factors, they range in size from just under an acre to thousands of acres. According to 

Keating (1657), the sub-divisions of each of the five historic provinces {cuigeadh or 

“fifths”) of Ireland were, in descending order of size:

(1) The triocha cet or "thirty-hundred [men]," which roughly corresponded in size to a 

barony and contained thirty bailebetaghs\

(2) The bailebetagh  itself contained twelve seisreachs or ‘plow-lands;’

(3) The seisreach, “quarter” or “plow-land” was the smallest unit and precursor to the 

modem townland, and contained approximately 120 Irish acres. The Irish measure was 

inexact because the chain used in English measurements was not used in Ireland and a 

rough estimation was made instead. A seisreach or plow-land therefore was defined as the 

area a team o f six horses (or oxen) could plough in a year.
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The size of enclosures in the Irish system, from early raths to townlands varied widely 

depending on land use, the quality of the land, historical and economic factors, the size of 

the population, and the power and wealth of the local ruling classes. As principal units of 

land ownership, townlands were named, and may have been delineated using natural 

features such as standing stones, trees, woodland, rivers and stream-courses, or artificial 

features such as banks, roads, lanes, hedges and ditches (Otway-Ruthven 1951). Land- 

grants were made simply by naming the townlands to be awarded; and a single townland 

was generally held by a leaseholder and his family, for whom it was frequently named. The 

Irish word baile (anglicized to Bal or Bally and meaning ‘town’ or ‘homestead’) is 

widespread in place-names, and was often affixed to tenant names or family and clan 

names. In the Dublin Pale and other areas which were firmly under Anglo-Norman control, 

the use of baile in the naming of townlands was largely replaced by its English equivalent, 

town. North County Dublin in particular, has many townlands bearing the word town as 

either a prefix or suffix, generally in conjunction with an English or Irish personal name or 

family name (Hughes 1970). Some examples in Fingal include Causestown, Dermotstown, 

Lanestown, Fieldstown, Hilltown, Wimbletown, Wyanstown, etc...

In addition to personal and family names, local topographical, mythical or environmental 

features and used to indicate individual townland divisions (Otway-Ruthven 1951). Most 

townlands then were firmly established as territorial divisions in medieval times and used 

in land seizure and re-allocation programs by foreign colonists over the succeeding 

centuries. Others are later inventions produced by the enclosure of common land and the 

efforts of early surveyors to establish a uniform “network of small administrative divisions 

for the entire country”(Hughes 1970). By the time of the 19* century Ordnance Survey of 

Ireland, the geographical hierarchy defined by Keating had changed somewhat; and 

according to Thomas Larcom (1847), the first Director of the OSI, the measurements used 

to delineated property were as follows:

(1) 10 acres = 1 Gneeve;

(2) 2 Gneeves = I Sessiagh\

(3) 3 Sessiaghs = 1 Tate or Ballyboe;

(4) 2 Ballyboes = 1 Ploughland, Seisreagh or Carrow;

(5) 4 Ploughlands = 1 Ballybetagh, or Townland;

(6) 30 Ballybetaghs = Triocha Get or Barony.

The size of a townland therefore could theoretically have been anything between 120 and 

480 acres. But in fact, Irish townland sizes vary more widely than this, with the smallest 

being 0.25 of an acre (.001 km^) at Mill Tenement in Camlough, Co. Antrim and the largest

127



being 6,997 acres (28.32 km^) in Shesicin, northwest Co. Mayo (Kiric-Smith 1993, Reeves 

1857). The variation in townland sizes may reflect both the quality of the land for 

agriculture and the fossilisation of the pre-Anglo-Norman use of townlands as territorial or 

economic units, and as clanholdings, rather than as discrete geographic units of 

measurement. For example, landholding size and value under the Gaelic system may have 

reflected the number of cattle that an area of pasture could support, the amount time it 

required to plough a stretch of arable land, or the size of the local community or kin-group.

In the compilation of the Ordnance Survey maps (1824-1846) all of the older subdivisions 

of the Barony (tnocha cet) were discarded and the term townland  applied to every such 

denomination, regardless of size. Eugene O 'Curry and John O'Donovan were commissioned 

to provide the Survey with the anglicised forms o f the Irish townlands and place-names, 

and it is these anglicised forms that have been in general use ever since. For example, the 

term for plow-Iand, seisreach, still survives in a few Irish townland names including 

Shesheraghscanlan {Seisreach Scanldin), M iddleplough (An tSeisreach Lair) and 

Shesheraghkeale {An tSeisreach Chaol), all in County Tipperary. W here large estates 

encompassed more than one townland, the surveyors tended to merge them to produce a 

new townland which, to indicate the change, they then renamed, generally with the name of 

the estate house. Ardgillan demesne in Fingal for example, is a modem townland made up 

of the convergence of three older townlands of Kilmainham, Baltray and Ardgillan.

Counties & Baronies

According to Thomas Larcom, twelve of the thirty-two counties now existing were created 

by King John in 1210 AD out of the existing townland matrix, and these were mostly in the 

eastern half of the country (1847). The W est was not divided into counties until the late 16* 

century, and W icklow was the last to be raised to county status, having been separated from 

Dublin and established as a county in 1605 (Mac Mahon 2000). County boundaries in 

regions that were under Norman control therefore may follow the boundaries of townlands 

or parishes that were already in existence prior to King John’s reign.

Baronies, like counties, were an Anglo-Norman invention; however, their size and layout 

were largely based on the older Gaelic triocha cets, making many o f them, like townlands, 

amongst the oldest topographical divisions o f Ireland. Although most corresponded to the 

tuath or triocha cet of the Gaelic system; sometimes baronies combined sm aller territories, 

split a larger one, or were created without regard for the earlier boundaries (Nicholls 1996). 

In addition, some baronies themselves were split into smaller units and renamed, especially 

during the land reform of the 1830s, which saw the alteration of the boundaries o f many 

baronies. The baronies of Uppercross and Nethercross in Dublin, for example were so
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altered that they no longer resembled their historic character (Nicholls 1996) From the 

sixteenth to the nineteenth centuries, baronies were important units of reference for census 

purposes, including land surveys, plantations, population, etc, and they were used in the 

Down and Civil Surveys of 1654-1657 (Figure 5.2).

Parishes

A parish is a collection of any number of townlands, generally serving as a territorial unit 

for ecclesiastical purposes. In Ireland, three types of parishes are recognised: Catholic 

parishes, Protestant parishes and the now obsolete civil parishes (Ghabhlain 1996). The first 

parishes date to the re-organisation of the Irish Church that took place after the synod held 

at Kells in the 12th century. The reforms were aimed at replacing wayward insular 

monasticism with a more rigid hierarchical system based on a network of standardised 

administrative divisions in line with the Roman Church. The parish was the smallest 

ecclesiastical unit; and since early Irish society was tribal, the parish and its church and 

priests were often associated with the local ruling tribe. Parish size therefore, tended to 

reflect the size and power of the local ruling clans or tiiath. After the Norman invasion 

however, parishes came to be associated with the Anglo-Norman elite, especially in within 

the Pale. There is evidence that many were created out of land grants made by the Norman 

ruling class (Otway-Ruthven 1964).
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Figure 5.2. A copy of a 1655 Down Survey map of the parishes which made up the Barony of 
Coolock in Fingal; made by William Wright at a scale of 16 perches to an inch.

After the Reformation, the power of the Catholic parishes in Ireland waned and the number 

of available priests declined. Parish boundaries were merged or diminished for practical or 

forced reasons. Some churches and their parishes were given over entirely to the newly 

established Church of Ireland. Others were destroyed, and new Protestant churches rose 

within the existing parish boundaries. Each Protestant parish rector had a pre-determined 

source of income in the form of a fixed tithe based on the size and membership of the 

parish. Because of this, it was important to keep the parish boundaries intact, and this was 

maintained rigidly. Hence, civil parishes may actually be the best examples of the original 

pre-Reformation parishes and their boundaries are older than modem Catholic parishes, 

which had adopted a new system based on population centres after Penal times. Parishes, 

not townlands, are delineated in the Down Survey maps (Figure 5.2) and like some 

townland boundaries, they may preserve the relics of older systems of enclosure including 

banks, ditches and hedgerow plants.



5.3.5. Parliamentary Enclosures (14‘̂  -  IS''' centuries)

The Tudor and Stuart plantations of the 16''’ and 17“' centuries, the Cromwellian re

conquests, and the agricultural improvements of the 18th century saw extensive land reform 

and some agricultural improvements in Ireland, mainly on larger farm estates. These 

enhancements included land-clearing, field enclosure and tree planting, which were also 

enshrined in some of the parliamentary laws of the period.

The Tudor Period

The Norman conquest of Ireland had been incomplete and from the late 13* century 

onwards, the Anglo-Norman centre of Dublin and the surrounding Pale found itself often at 

the mercy of Irish resurgences aimed at reclaiming native lands from the conquerors. In the 

14* and 15* centuries, chronic skirmishing between Irish dynastic chieftains, rebel Norman 

families and English settlers newly arrived in Ireland must have made a settled way of life 

difficult, and the primary function of hedges, ditches and banks at this time would have 

been defensive. Beginning in the late 15* century, several acts passed by Parliament dealt 

with the construction and maintenance of defensive banks and ditches in areas under 

Anglo-Norman influence, including an act passed by Poyning’s Parliament at Drogheda in 

1494. Poyning’s Act called for a defensive ditch to be constructed around the entire Dublin 

Pale, enclosing and protecting the colonists of the four ‘obedient’ shires (counties), which 

included Dublin and the better parts of Meath, Louth and Kildare, from the Irish and rebel 

Norman families who lived beyond the Pale. The boundary was to consist of a double ditch 

with a high earthen wall, which at some places, was also topped with a palisade fence. Of 

the Pale boundary, Ball and Hamilton (1895) state:

“This barrier consisted o f a ditch, raised some ten or twelve fee t from  the ground, with a 

hedge of thorn on the outer side (emphasis mine). It was constructed, not so much to keep 

out the Irish, as to form  an obstacle in their way in their raids on the cattle o f the settlers, 

and thus give time fo r  a rescue... A portion o f the Pale (boundary) is still to be seen in 

Kildare between Clane and Clongowes Wood College at Sallins. ”

Parts of the boundary can also be seen at Graiguepottle, just north of Rathcoffey, in County 

Kildare.

The Pale was surrounded by dense, impenetrable forests, which, according to the 

propaganda of the time, were the haven of highwaymen and the wild Irish, ever ready to 

attack the fragile colony. Roads and passes through the woods needed to be created or 

maintained for the protection of the Pale, yet during the reign of Henry VIII, the Pale had 

shrunk and the Irish had regained most of the territory initially lost to the colonists (Finglas 

1747). English law only held sway within the Pale, and the lack of trees or enclosure
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within the areas under English control caused Henry VIII to decree in his ‘Ordinances fo r  

the Government o f Ireland’ in 1534 (Falkiner 1904, Anon. 1834):

“...that every husbande havyng a ploughe within the Inglishe Pale, shall sette, by the yere, 

12 ashes in the ditches and closes o f his ferme, upon peyne o f 2' to be forfayte to the 

Deputie."

Within the Pale, ‘all the common folk ... for the most part were of Irish birth, Irish habit 

and of [the] Irish language’ (Jefferies 2001). This fact was listed by Lord Chancellor Sir 

Wiliam Gerrarde in 1580 as being, along with the 'hard setting o f lands, increasing cottiers 

[and] want o f inclosures, [among] the evils which annoy the English Pale.” This “want of 

inclosures” suggests that open-field pastures and cultivation in association with the large 

land-holdings of the manorial system must have been commonplace within the Pale. In fact, 

many land-holdings were not enclosed until centuries later, and this is best illustrated by 

maps of the Manors of Castledermot and Graney which were mapped by Rocque and Scale 

for the Geraldine Earls of Kildare in 1756. In the original Rocque and Scale maps, the 

manor lands were shown as being unfenced, with the only hedgerows occurring along 

townland boundaries. By the time of the first Ordnance Survey, carried out between 1829- 

1842, the lands had been broken up into smaller fields of 15 acres or less and enclosed with 

hedges (Doogue 1994). Many visitors to Ireland in the between the 15* and early 17* 

centuries have commented on the extent of woods and bogs and the relative paucity of 

ordered fields and enclosures, nevertheless Fynes Morrison, accompanying Lord Mountjoy 

on a military excursion into modem day County Laois in 1600, found it “incredible that by 

so barbarous inhabitants the ground should be so manured, the fields so orderly fenced, the 

townes so frequently inhabited, and the high waies and paths so well beaten as the Lord 

Deputy here found them. The reason whereof was that the Queens forces during these 

warrs never till then came among them" (Moryson 1735).

The first enclosures of Co. Laois are believed to date from between 1460 and 1600, when 

Fynes Moryson noted their existence, and these hedges were generally mixed hedges 

planted with more than one species, probably obtained from local woods (Feehan 1983). 

Laois and Offaly are depicted as well-wooded counties on a 1565 map of the two counties 

(Figure 3.1); Gerard Boate commented on the extent of these woods in the middle of the 

17* century (Boate 1755) and as late as the 18* century, tenants acquiring lands in Queen’s 

County (Laois) were required to cut, bum and destroy areas of woodland to clear the way 

for the plough (O'Hanlon & O'Leary 1907). Despite the observations of Fynes Moryson, 

little is known regarding the manner of agriculture practiced in unconquered lands prior to 

the 18* century, save that the rearing of livestock remained the primary means of livelihood
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for the dispossessed Gaelic clans. Unlike crops, livestock could be moved to safer areas out 

of reach of marauding armies. Indeed, a seventeenth century observer in Ulster noted that 

“the Irish... doe not dwell together in any orderly form e, but wander with thyr cattle all the 

sommer in the mountaynes, and all the winter in the woods” (Gilbert 1879).

The 16'^ and  7/^' Centuries

The Tudor conquest of Ireland was com pleted under James I, and the Stuart plantation of 

seized Irish lands with loyal Protestant settlers would shape Irish domestic policy for 

centuries. A brief Gaelic revival occurred in the wake of civil unrest in England and 

Scotland, and the Catholic gentry of Ireland regained power until Cromwell would re

conquer it for the English Commonwealth in 1649. In a bloody program of land seizures. 

Catholics lost all rights and lands in Ireland, and with over a third of the population dead or 

in exile by the close of 1653, re-distribution of nearly 2.5 million acres o f Irish lands could 

begin in earnest. W illiam Petty was com m issioned in 1654 to create a map of Irish lands to 

be re-distributed to loyal Protestant followers and soldiers of Cromwell. The Down Survey, 

also called the Civil Survey, was the first com plete map of all baronies and parishes within 

the areas confiscated during the Cromwellian wars (except counties Roscommon, Galway, 

Mayo and Clare, which were not part of re-distribution). It was the most complete survey of 

Ireland ever made at the time and it firmly defined the limits of parish (and townland) 

boundaries, giving them the validity they retain to this day. Many of the boundaries mapped 

in the Down Survey therefore, may be of particular ecological interest due to their long 

period of continuity. W illiam Petty him self acquired a vast estate of approximately 30, 000 

acres (120 km^) in Kenmare, County Kerry, as a reward for his services. In his Political 

Anatom y o f  Ireland, he also advocated the planting of trees to delineate the boundaries of 

the newly acquired lands as well as establishing “one million perches [of] inclosures and 

quicksets." As a perch was standardised in Ireland at 21 feet or 6.4 metres. Petty was 

esssentially advocating the establishment of 6,400 km of hedgerows on the confiscated 

lands in 1671.

The end of the 17“’ century was a time in which systematic enclosure began in Ireland, 

facilitated by the passing of the Cattle Act of 1667, which prohibited the export o f cattle to 

England, as well as traditional practices of livestock rearing, including common grazing 

and the practice of booleying (Feehan 2003). Some areas in Fingal may have acquired their 

hedgerows at this time or later, especially around the Bog of the Ring (Ring Commons) and 

in the townlands of Pluckhimin, Curragh East and Curragh West. The field patterns in these 

areas possibly reflect the late enclosure of common areas, as they are long and narrow, and 

located over former bogs or wetlands, unlike the square and rectangular fields found on 

better soils elsewhere in the county.
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With the aid of a large, ‘unfree’ Catholic tenantry made available by penal laws passed in 

1685 and 1695, a newly ascendant landlord class also set about improving their 

landholdings by clearing wood and scrub, digging ditches, banks and drains, and 

establishing ornamental plantings and enclosures. The pattern of fencing and enclosure 

varied from region to region and depended largely on the landholder. In addition, to 

redress the general lack of timber in the Irish landscape, 17 parliamentary acts were passed 

between 1698 and 1791 dealing with the planting trees (McCracken 1971). In addition, 

disputes over land rights and common grazing, the result of unfenced lands, forced the 

passage of a series of ‘Enclosure Acts’ mandating the fencing of landholdings and the 

privatisation and enclosure of common lands. In 1721, One such measure was a 1721 

Boundaries Act passed by the Irish parliament advocating the planting of fences on ditches 

constructed “...to  oblige proprietors and tenants o f neighbouring lands to make fences 

between their several lands and holdings ... at equal expense in making between such 

several lands and holdings good and sufficient ditches o f  six foo t wide and five foo t deep at 

least, where the same is practicable, well and sufficiently quicked in good husband-like 

manner with whitethorn, crab and other quicksets, where the same will grow, and, in 

ground where such quicksets will not grow, with furze” (Lucas 1958).

After the passage of this Act, enclosure rapidly began apace and most of the formerly open 

Irish landscape was enclosed in the period between 1740 and 1830 (Aalen 1970). The 

planting of hedgerows was needed to delineate the boundaries of a new class of landholders 

and tenants, resolve property disputes, protect livestock and arable crops and provide much- 

needed timber in a landscape in which woodland had become scarce. In their exceptionally 

detailed and colourful maps for the Earls of Kildare between the years 1756-7, John 

Rocque and Bernard Scale have beautiful captured the 18*'’ century transition from an open 

landscape to an enclosed one. While the estate lands at Castledermot and Graney were 

portrayed as Irgely unenclosed, those at Athy were being newly enclosed at the time of 

mapping, as seen by the discrepancy between the size and thickness of the hedges 

separating fields and those along townland boundaries, which are likely to have been older 

and better established. Others fields within the estate appear not to have been planted with 

hedgerows at the time of mapping, and their borders are denoted with simple grey lines 

(Figure 5.3), By the time of the first Ordnance Survey (1829-1842), this entire landscape 

and nearly all fields greater than 15 acres in size would be enclosed.

As with fashionable tree-planting, enclosure was bolstered by the establishment in 1740 of 

a yearly system of planting grants and awards by the fledgling Dublin Society (now the 

Royal Dublin Society). Whether arising by accident or design, trees and shrubs became
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associated with property boundaries and were further managed in such a way as to also 

provide fencing or barriers, in the form o f hedgerows.

The early 19* century also saw further enclosures up until the Famine period. The modem 

hedged landscape of Ireland may therefore be a relatively recent imposition on a formerly 

more open landscape. Older field divisions and townland boundaries are often “fossilized” 

am ong the later enclosures, and documentary evidence exists to suggest that many field 

margins, if not the hedges they contain, survive from an earlier date (Simmington 1945, 

Feehan 1983). These older boundaries may support relic woodland species, slow-to- 

establish species and species of old grasslands that have escaped the ploughing and other 

farm ing activities within the adjacent fields, and therefore would be of particular 

im portance in schemes aimed at the conservation of hedgerow biodiversity.
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Figure 5.3. 1756 maps of sections of tiie M anor of Athy by Rocque and Scale illustrating the gradual 
enclosure of Estate lands (TCD MS 4278, maps 5 & 11). Note that fields bounded with grey lines are 
enclosed, but probably not yet hedged.
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Chapter 6:

Ecology & Structure of Hedgerow Communities in Eastern

Ireland: Fingal as a Case Study



6.0. Executive Summary
An ecological assessment was carried out in north County Dublin (Fingal) to generate basic 

information on the diversity, structure and community composition of hedgerows in the 

district. A m ajor objective was to identify any threats to these habitats and to produce 

recommendations for their sustainable management. The survey revealed most of the 

hedgerows in Fingal to be in poor condition, being over- or under-managed or neglected 

altogether. Adjacent land use, management, nutrient availability, history, and proximity to 

woodland all appear to play a role in governing the species richness of hedgerows in Fingal, 

with hedgerow size, coincidence with townland boundaries and the presence o f nearby 

woodlands being positively associated with the presence of woodland species in 

hedgerows. M anagement also has a profound impact, with under-managed and infrequently 

managed hedges in areas of lower intensity land use exhibiting the greatest diversity of 

woodland species. The results indicate the need to reduce fertilizer drift and run-off, 

maintain wider margins between hedgerow shrubs and the adjacent field, and alter current 

management practices to a regime of infrequent cutting, if the objective is to promote 

native species diversity in the longer term.

6.1. General Introduction
Besides their original function as property markers and livestock barriers, hedgerows also 

have additional practical and economic uses. They are a potential source of renewable 

wood products; and in the past, hedgerow trees have provided large timber for building, 

posts and firewood, while coppice rods from hedgerow shrubs were exploited for basketry 

{Salix spp.), hurdles and fencing (Coryltis avellana & Prunus spinosa), walking canes 

(Prunus spinosa) and other small timber crafts. Many common rosaceous hedgerow tree 

and shrub genera including Crataegus, Malus, Prunus, Rosa, Rubus and Sorhus also 

provide edible fruits and berries, while others, such as hazel (Corylus) produce edible nuts. 

Hedges planted around dwellings function as privacy screens and are generally single 

species or cultivar plantings of dense broadleaves like beech, hornbeam, privet or needled 

evergreens like yews and cypresses. Some hedges have a largely aesthetic function, such as 

the laburnum hedges so popular in Britain (Nelson & W alsh 1993) and the fuchsia hedges 

of western Ireland. The list of the potential human uses of hedgerows is exhaustive.

6.1.1. Hedgerows as refuges fo r  woodland species

The importance of hedgerows as refugia for woodland herbs has been the subject of 

ongoing study, and research on the woodland flora and their ability to colonise hedgerows 

has been carried out in Britain (Smart et al. 2001, M cCollin et al. 2000, Boatman et al.
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1994, Helliwell 1975, Pollard 1973), Continental Europe (Endels 2003, Wehling & 

Diekmann 2008) and North America (Roy & de Blois 2006, Corbitt et al. 1999). While 

hedgerows contain woodland flora and fauna, many woodland specialists may not be 

present and the causes determining their presence or absence are not yet clear. Possible 

factors include the history and origin of the hedge, size, structure, management, adjacent 

land uses and environmental variables such as aspect, soil moisture, nutrient content and 

pH, or a combination of these. Archival sources and old maps may assist in providing a 

glimpse of past management practices and land uses from which inferences can be made 

that assist in explaining present-day species distributions in hedgerows (McCollin et al. 

2000b, Hegarty & Cooper 1994). The necessity of understanding the role of Irish hedges as 

refuges for woodland biodiversity is augmented by the fact that Ireland, even more than 

Britain, is lacking in much of the broadleaved woodland that is its potential natural 

vegetation (Cross 1998, Cross 2006).

6.1.2. Hedgerows in Britain

Hedgerows have a long and well-documented history in Britain, with hedges even being 

recorded in the Domesday Book of 1086 (Rackham 1995b, Rackham 2006). Pollard et.al 

(1974) have indicated that many British hedgerows delimiting parish boundaries date back 

nearly a thousand years, to the Saxon era; while Rackham (2006) points to the 

archaeological evidence for hedgerows from the Iron Age and earlier. Attempts to date 

existing hedges in Britain have been made, and Hooper (1970) calculated that British 

hedges acquire “one new plant species per century,” per 30 metre section of hedgerow. 

While crudely effective in parts of Britain, this dating method is neither universal nor 

applicable to Ireland, where most hedges are typically less than 2(X3-300 years old (Aalen 

1978, Kelly & Norton 1998).

6.1.3. Hedgerow research in Ireland

The abundance of hedgerows in Ireland gives to the casual observer the deceptive 

appearance of the island being a well-wooded place despite having one of the lowest 

percentages of forest cover in Europe (Perrin et al. 2008a). Hedgerows are a fundamental 

element of the Irish landscape, benefiting people and wildlife alike, yet very little is known 

in terms of their history and ecology despite the fact that they have been the subject of 

intensive study in neighbouring Britain for nearly a century (Bates 1937, Cameron 1984, 

Pollard et al. 1974, Rackham 1986, Evans 1994, Bames & Williamson 2006). Prior to 

1994, very little research had been carried out on Irish hedgerows, and most of this 

involved local or site-specific studies (Doogue 1994) A national framework for evaluating 

hedgerows has been developed to correct this deficiency (Murray & Foulkes 2006, Murray 

2003) and ongoing research continues on a county-by-county basis. The first published
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study of hedgerows on a national scale was O ’Sullivan & M oore’s (1979) map, which 

charted the distribution of six types of Irish field boundaries in relation to geology and soil 

edaphics (1:250,000), four of which are still used in hedgerow classification today. In his 

survey of badgers {Meles meles) and their habitats, Smal (1995) estimated that there are 

approximately 382,000 km of hedgerows in the Republic of Ireland, while Murray et al. 

(1992) stated that there are 170,000 km of hedgerows in Northern Ireland, collectively 

producing a general estimate of over half a million kilometers of hedgerows, nearly three 

times the extent of the island’s 171,038 km road network (OSI, OSNI). Hedgerows are 

also estim ated to cover an area roughly three times that of deciduous woodland on an 

island-wide basis (W ebb 1985), and therefore may play a critical role as habitat to ensure 

the viability of many woodland species.

6.1.4. Plant communities o f  Irish hedges

Recent work in eastern and midland counties bear out the earlier observations of O ’Sullivan 

and M oore (1979) that the hedgerows in these areas are generally mixed tall hedges 

comprised o f a standard foundation of fruiting shrubs, predominantly whitethorn 

{Crataegus monogyna), but also blackthorn (Prunus spinosa) and elder {Sambucus nigra) 

with willows {Salix spp.) replacing them in wetter areas. Holly (Ilex aquifolium), hazel 

{Corylus avellana), crab (Malus sylvestris), damsons {Prunus domestica) and sorbs (5. aria, 

S. hibem ica) are also frequently occasional hedgerow shrubs. These shrubs in turn, tend to 

support other climbing fruiting shrubs or vines such as dog rose {Rosa canina agg.), 

brambles {Rubus fruticosus  agg.), honeysuckle {Lonicera periclymens), bittersweet 

nightshade {Solarium dulcamara) and the evergreen ivy {Hedera helix). On poorer soils or 

in acid districts, gorse {Ulex europaeus) is the more common hedgerow shrub and may be 

found growing together with rowan {Sorbus aucuparia) and other calcifuge species.

Ash {Fraxinus excelsior) is the most common hedgerow tree in Ireland, but it is just as 

often kept in a shrubby form by repeated trimmings. Other trees that may be found in Irish 

hedges include oak {Quercus robur, Quercus petraea), the native wych elm {Ulmus glabra) 

and other non-native elm species {Ulmus procera, U. minor, U. x  hollandica), birch 

(usually Betula pubescens) and the non-natives beech, {Fagus sylvatica) and sycamore 

{Acer pseudoplatanus) (Doogue & Kelly 2006, Doogue 1994, Murray & Foulkes 2005a, 

2005b, 2005c, 2005d, Murray 2001).

6.1.5. The need fo r hedgerow research in Ireland

Doogue’s (1994) pioneering study on the woody species of the hedges of Leinster was the 

first large-scale survey of the flora of hedgerows in Ireland; and also included sites within 

the area covered by this study, as did H ickie’s (1985) unpublished thesis. In 2003, a 

National Hedgerow Survey M ethodology was proposed by Murray (2003) and, with the
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support of the National Heritage Council, local authorities began to commission hedgerow 

surveys using the proposed methodology. This was done with the goal of fulfilling the 

biodiversity protection requirements of the local authorities, as established in Action 34 of 

the National Heritage Plan (NHP) (Anon. 2002b), Actions 32/33 of the National 

Biodiversity Plan (NBP) (Anon. 2002a), and Article 10 of the 1992 EU Habitats Directive 

(M urray & Foulkes 2006). Thus, beginning with counties Roscommon and W estmeath 

(Foulkes & Murray 2005a, 2005b), systematic surveys of hedgerows in 15 of the 26 

counties of the Republic have been com pleted to-date, including the present study in 

Fingal. It was recognised that a county-by-county survey of hedgerow extent, structure and 

flora is needed to supplement existing local surveys in order to provide the context for 

understanding the natural, historical, cultural and local factors involved in the unique 

development of Irish hedgerows; and to answer questions of how their biodiversity can be 

maintained and enhanced in the context o f Ireland’s rapidly changing landscape.

6.4. Methods of surveying hedgerows in Fingal
As part of an overall biodiversity assessment established by the local authority, this study 

evaluated the character and plant communities of hedgerows in Fingal, using the currently 

established methodology for hedgerow survey in Ireland.

6.4.1. Site selection

In an adaptation of a general hedgerow survey methodology first developed by Murray 

(2003, Murray & Foulkes 2006), four I km squares (one site every 5 km) were selected 

from each ten kilometre Ordnance Survey grid squares of the county. Where development 

excluded all possible hedgerow habitats from a sample square, the closest available square 

was chosen. The original methodology had called for selection of the bottom left hand 1 

kilometre grid square of each OSI ten kilometre grid square (Irish National Grid) and the 

sampling of 10 hedgerows within each kilometre square. The small size of the county and 

the proximity of the southern parts o f Fingal to Dublin City (where the grid squares 

selected under the original method occurred) meant it was necessary to increase the number 

of squares sampled per 10 kilometre grid square. Likewise, the difficulty in finding a 

sufficient number of hedges per kilometre square in Fingal made it necessary to reduce the 

original sampling method to 5 hedges per kilometre square in order to produce a qualitative 

assessment of the county. In this manner, twenty-six Ikm^ sites were initially selected for 

study in Fingal, with a potential of 130 sample hedges (Table 6.1 and Figure 6.1).
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6.4.2. Historical and geographical assessments

As historical and geographical factors can contribute to variation in plant communities, 

hedges within each kilometre square were assessed in ArcGIS using ortho photos, OSI 

Discovery maps (scale 1:50,000), and early edition OSI maps (scale 6 inches: mile) for 

coincidence with the following four feature classes:

(1) Townland, county or parish boundary

(2) road, lane or track

(3) large permanent drains, streams, rivers and other watercourses

(4) internal farm and field boundaries, hereafter called inter-field hedges

Townland boundary hedges were determined from aerial orthographic photos in ArcGIS 

9.2 using raster overlays of townlands derived from second edition OSI maps (1942-1960, 

6 inch: 1 mile). The boundaries were also compared with digitised historic OSI maps 

(1842) at the same scale, to ensure that none had been altered or removed since 1842 or 

earlier. Hedges bordering watercourses, roads and trackways were also pre-selected on the 

aerial photos, and confirmed during the field survey. For each site, 1 townland boundary 

hedge, 1 roadside hedge (non-townland boundary), 1 inter-field hedge, 1 streamside hedge 

and 1 random pick from the previous four categories were selected for sampling on the 

ground, for a total o f 5 samples per square kilometre. If one hedgerow category type was 

absent, a hedge from the remaining categories was chosen at random. In reality, most sites 

did not have examples of all four feature classes, and some hedges also belonged to more 

than one category (i.e., roadsides tend to coincide with townland boundaries). Other sites 

had so few hedgerows, that fewer than five samples were obtained.
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Site Name G rid Sq.

References

Abbeyville O 20 43

Ardgillan/Strifeland o 21 60

Causestown o 21 55

Charstown o 06 55

C urragh East o 16 60

C urragh West 0 11 59

Do 1 lards 0 16 50

Fieldstown o 11 51

Gorm anston o 16 50

Hilltown o 16 45

Hollywood o 07 43

Howth 0 27 38

Kildonan o 11 40

Lam bay Island o 31 50

Vlalahide Demesne o 21 45

Vlulhuddart 0 06 40

Newbridge/rurvey 0 21 50

Newpark o 11 45

Pluckhimin 0 06 60

Portrane Quay 0 26 50

Rush Demesne 0 26 55

St. C atherine’s Prk 0 02 35

St. M argaret’s 0 12 43

Santry Demesne 0 16 40

Wimbletown o 16 55

Wyanstown 0 11 55

Table 6.1. Location and grid references of the survey sites 
adapted from (Murray & Foulkes 2006, 2003).

N

Kilometres

Figure 6.1. The 26 pre-selected hedgerow sites in Fingal
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6.4.3. Fieldwork criteria

Once the sites were selected, the extent of hedgerows in each one icilometre square was 

determined using 2005 aerial orthographic photos provided by the local authority (Fingal 

County Council) and digitised in ArcGIS 9.2. Altitude and grid references were also 

determined from OSI Discovery Series maps of the county (map numbers 43 & 50). This 

was followed up with inspection on the ground and an ecological evaluation of the hedges 

selected. Squares with no hedgerows were eliminated from further assessments. The 

criterion for selecting hedgerows for sampling in the field closely follows that of Doogue 

and Kelly’s (2006) pioneering study of hedgerows in Leinster, in which hedges were 

loosely defined as “linear, free-standing shrub and tree assemblages, usually functioning as 

field boundaries.” Field boundary types excluded from both studies were:

(1) field margins or tree-lines comprised of mature shrubs/trees (usually Fagus sylvatica 

but also Tilia spp.) that were planted as avenues or windbreaks;

(2) Hedges where trimming was so severe that reliable species counts were not possible;

(3) self-sown linear scrub features adjoining old walls, and

(4) ornamental hedges associated with present-day dwellings, mainly comprised of aliens 

such as Japanese privet {Ligustrum ovalifolium) or cypresses {Chamaecyparis and x 

Cupressocyparis cultivars) (Doogue & Kelly 2006). Non-ornamental hedges bordering 

residential or built-up areas were only included if one side of the hedge also bordered 

agricultural land or other open spaces.

For each hedgerow, single 30-metre linear transects were obtained from randomly selected 

points along the hedge, provided that the points were at least 15 meters from the nearest 

major change in the hedge (if possible); changes include another bisecting hedge, woodland 

links, gates, drives, houses, trackways, etc. Some variation in the width of the sampling size 

occurred due to the variability in the size of individual hedgerows and in the extent of the 

hedge-bottom vegetation due to adjacent land use factors such as grazing, mowing, shade, 

and the presence of an adjoining road, track-way, wall, stream or drain. Due to the disparity 

in size, the width of each transect ranged between 1 and 12 metres, with the majority being 

6 metres wide. For mapping purposes, the end points of each hedge strip were marked on 

field copies of OSI 6 inch to 1 mile maps (1942) and Global Positioning Satellite (GPS) 

coordinates were logged at each end for projection in a GIS database. Where fields were 

very small, transects were laid as close to the centre of the hedge as possible (and away 

from intersections).
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6.4.4. Data Collection

Floristic, structural, management and environmental data were recorded from each of the 

84 thirty metre hedgerow sample strips and their surroundings. All fieldwork was carried 

out between June and October of 2007. Pre-made, standardised field sheets based on 

Foulkes & M urray (2006) were used for recording purposes (Appendix 6b) and vascular 

plant nom enclature follows Stace (2010) All site and transect data obtained from field and 

desk studies were stored in TURBOVEG, an inclusive, standardised MS W indows®- 

compatible software package designed for the storage and management of vegetation data 

(Hennekens & Schaminee 2001, Hennekens 1995). This database was chosen for its 

compatibility with other software packages widely used for m ultivariate statistical analyses 

of ecological data.

6.4.4.1. Trees, shrubs and climbers

Within each 30-metre hedge sample, all tree, shrub and sapling species were recorded and 

percent cover estim ated visually. The shrub layer was defined as all woody thorns, climbers 

and tree species less than 5 metres in height. The height and girth of large standard trees 

(typically Fraxinus excelsior or more rarely, Quercus spp.) was recorded if  they occurred 

along the 30-nietre sample. Reference material was collected from some difficult-to- 

identify species, particularly of the genera Ulmus, Quercus, and the troublesome Rosaceae, 

namely Malus, Prunus, Rosa and Sorhus. The brambles (Ruhus spp.) were initially divided 

into two categories in the field; (1) the distinctive Rubus ‘ulm ifolius’ and (2) all others, 

typified as ‘non-ulm ifolius’ after Doogue (1994). As no ecological distinction could be 

made between the two (possibly due to the small sample pool), for the purpose of statistical 

analyses, the two categories and their recorded cover values were later combined into one, 

Rubus fru ticosus  agg.

6.4.4.2. Hedge bottom flora

All hedgerow surveys completed to date in Ireland have generally ignored what may be the 

most natural feature of hedgerows: the herbaceous ground flora. As the woody component 

of hedgerows is generally anthropogenic in origin, an assessment of the ground flora of the 

hedge bottom was deemed a necessary qualification for the purpose of this study. A 

thorough appraisal of the hedge bottom flora is essential to understanding the ecological 

and environmental factors involved in hedgerow development and for an adequate 

assessment o f hedge plant diversity. Previous surveys have tended to disregard the hedge- 

bottom flora as too time consuming and arbitrary to sample, yet they may be the only 

communities within hedgerows that adequately reflect the local historical, edaphic and 

climatic conditions. The hedge bottom flora may also share affinities with the ground flora 

of local woodlands and thus contain key indicator species for ecological evaluation, as well
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as conservation value assessments of the landscape .For each of the 30-metre transects, 

individual 1 x 1 0  metre plots were sampled from both sides and the interior of the hedge in 

a nested sample design (Figure 6.2). W ithin these three plots, all vascular herbaceous 

species were recorded and percent cover values estimated for each. Percent cover values 

were also given for low woody shrubs and climbers such as Hedera helix if they occurred 

within the plots. Bryophytes were only recorded if cover values exceeded 5% of the plot 

and nomenclature follows Smith (2004).

D itch/D rain/S tream

V erge/Field Margin

10 X 1 m 
sampte pkit

30 metre strip
H edge
Bank

Road, Track 
o r  A no ther Field

T iilage/P astu re

Field m argin o r
I ' ' Track

Figure 6.2. Hedgerow sampling method adapted from Marshall & Moonen (2002)

6.4.4.3. Structural Data

As the structure of a hedgerow may affect its suitability as habitat for many species, the 

physical aspects of each 30 m sample hedgerow strip were recorded in the context of the 

entire hedgerow. These included the average height, width and shape of the hedge, as well 

as the percentage of gaps along the length. The width of the hedge also included the 

adjoining herbaceous field margin in tillage areas, but extended only out to the drip-line, or 

the area directly beneath the outer circumference of hedgerow shrubs, in areas where no 

distinct margin was observed. Hedgerow density was ranked on a percent scale with (1 )0 -  

10% gaps in the hedge being excellent; (2) 11-25%, fair; (3) 26-50%, poor and (4) >50%, 

derelict. Also recorded were the height of the associated earth banks and the depth of
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adjoining drains, if present. Bank heigiit and ditch depth were recorded in metres as (1) 

none, (2) <0.5 m height/depth, (3) 0.5-1 m, or (4) >1 m. The presence of stone walls or 

stone-faced earth banks within the hedge was also noted. The condition o f the hedge was 

determined by its profile, as well as the quantity of fruiting/flowering in dominant 

hedgerow shrubs (mainly Crataegus monogyna, but also Prunus spinosa  in hedges in 

which blackthorn dominates). Fruiting was recorded on a subjective scale of 1 to 5, as 

follows: (1) no fruiting, (2) some few fruits, (3) average (4) fairly good and (5) abundant. 

Hedge profile was recorded as either (a) fragment/remnant; (b) relict/overgrown/neglected; 

(c) over-managed; (d) box-cut; or (e) normal/ vigorous.

6.4.4.4. M anagement data

The management o f hedgerows and the surrounding landscape has been found to have an 

impact upon species content and richness (Hegarty & Cooper 1994, Peterken & Game 

1984); the structure and condition of hedgerows also tends to reflect management practices 

on the part of farmers, landowners and local authorities. M anagement regimes and adjacent 

land-uses therefore were observed and recorded for each side o f the sampled hedges. 

W henever possible, this information was also supplemented from the landowner, through 

the medium of conversation. For the purpose of this study, hedgerow management 

practices including flailing, cutting, laying and coppicing were all recorded for both sides 

of each hedge. How the hedgerow was managed was recorded in terms of its shape or 

condition. Thus, hedgerows were recorded as being managed by (A) cutting on one side 

only; (B) cutting on both sides; (C) being topped only (D) past or present laying techniques; 

(E) having only the standard trees trimmed or (F) coppicing. The length of time since the 

last management period was also noted, with a hedge being unmanaged for either the (G) 

short-term or (H) long-term. The tools used for management purposes are often made 

obvious by the condition of the hedge and the type of cut, and were logged accordingly as 

(I)  flail; (2) circular saw; (3) bar cutter; (4) hand tools; and (5) excavator. Sometimes the 

type of tool used is not so obvious, especially in the case of long unmanaged hedges, and 

the method was either determined by interrogation of the landowner or simply recorded as 

(6) “unsure/not applicable.” The structural integrity o f hedgerows often reflects their 

usefulness as barriers; therefore additional fencing along a hedge makes it redundant. 

W here present, fencing was recorded as follows: (01) none, stock-proof; (02) wire fencing 

fixed to hedgerow shrubs; (03) electric wire fencing; (04) post and wire fencing; (05) 

wood/split rail fencing; (06) walls; (07) other; and (08) none, gappy hedge. The use of 

herbicides in the hedge-bottom or adjacent fields was also recorded if observed.
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6.4.4.5. Adjacent land use

Land use often has a profound impact on adjoining natural and semi-natural habitats. 

Previous studies have investigated the effects of land use chiefly in terms of hydrology and 

agricultural nutrient flow and its effects on the population dynamics, species diversity and 

composition of herbaceous plant communities in field margins (Sheridan et al. 2003, 

Marshall & M oonen 2002, M arrs 1993).

Adjacent land uses (pasturage, tillage, road, paved track, grassy track, wood, lawn) were 

assessed and recorded since these factors all may influence the structure and vegetation 

composition o f the hedgerow, as well as the hedge-bottom flora (Hegarty & Cooper 1994).

6.4.4.6. Other environmental data

For each releve, environmental data including altitude, aspect, slope, hydrology, evidence 

of fire, and evidence of trampling were all recorded in the field. Aspect and slope were 

determined by visual estimation, while altitude was obtained from OSI Discovery Series 

maps (scale 1:50,(X)0).To describe the terrain further, the percent cover of leaf litter, plastic 

litter, inorganic m atter (stone), were also recorded. Drainage was assessed subjectively at 

all sites and classed as either (I )  poor, (2) fair, (3) moderate, (4) good, or (5) freely-drained. 

Adjacent land uses and links to other habitats were recorded for each sample hedgerow on 

6-inch OSI maps and later used to produce a raster overlay in ArcGIS. Soil samples were 

also collected from each 30m hedgerow strip and analysed using the methods detailed in 

Chapter 2.

6.4.5. Vegetation Analyses

The dataset consisted of 84 hedgerow samples from Fingal containing an additional 252 

ground flora plots (three 10m x Im plots per hedge sample). Multivariate analysis of these 

datasets was carried out using PC-ORD 5 software (McCune & Grace 2002), with the aim 

of identifying patterns in hedgerow communities in Fingal.

Outlier analysis had indicated that a small number (3) o f the 84 samples could be regarded 

as marginal oudiers (where cutoff is >2 standard deviations from the mean); only one 

however, was removed from the final dataset because of its distinctiveness, a hedgerow in 

Rush (RUS03) with 100% Elder (Sambucus nigra) in the shrub layer with a non-existent 

ground flora. The final dataset therefore consisted of 83 samples, containing 249 nested 

plots. Rarely occurring species, or those that only occurred once in the entire sample (n >2) 

were deleted to reduce noise in the dataset, reducing the original count from 178 species to 

147.
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6.4.5.1. Ordination and Classification

Classification of the dataset involved the use of a hierarchical agglomerative cluster 

analysis, using S0rensen’s (Bray-Curtis) distance measure and the flexible beta method, 

with parameters set at -0.25.

The main method for identifying patterns in this rather homogeneous dataset was non

metric multidimensional scaling (NMS). NMS was used to illustrate the relationships 

between sample releves and the environmental variables. NMS ordination was run in 

autopilot mode in PCORD-5 from a random starting point, using S0rensen’s distance 

measure.

H edgerow beside a cornfield a t St. Catherine’s Park (SCAT)
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6.5. Results

Out of the 26 pre-selected sites, a total of 20 sites representing 4.4% of Fingal were 

surveyed, producing 84 sample hedgerow releves for recording (Table 6.2). The actual 

number hedges surveyed was significantly less than the potential (130), owing chiefly to 

factors such as urbanisation (5 sites), the paucity of hedges in coastal areas of the county (4 

sites) and the surveyors being refused access to sites by landholders (4 sites, hatched 

squares in Figure 6.3).

Site

No.

Site Name Site

Code

No.

Hedges

Surveyed

1 Abbeyville ABB 0

2 Ardgillan/Strifeland ARD 5

3 Causestown CAUS 5

4 Charstown CHAR 5

5 C urragh East CURE 5

6 C urragh West CURW 5

7 Dollards DOLL 5

8 Fieldstown FIEL 0

9 Gorman.ston GORM 5

10 Hilltown HILL 5

11 Hollywood HOLL 4

12 Howth HOW 3

13 Kildonan KILD 0

14 Lambay Island LAMB 0

15 Malahide Demesne MALA 2

16 M ulhuddart MULH 0

17 Newbridge/T urvey NEWB 5

18 Newpark NPRK 5

19 Pluckhimin PLU 5

20 Portrane Quay PORT 0

21 Rush Demesne RUS 3

22 St. Catherine’s P rk SCAT 2

23 St. M argaret’s MARG 5

24 Santry Demesne SANT 0

25 Wimbletown WIM 5

26 Wyanstown WYA 5

Total: 84

Table 6.2. Location of the 26 survey sites in Fingal and 
their estimated hedgerow density.

Legend
No hedges present 

S4e»_unsurveyed 

I I Siles turveyed

0  0

B 10
Kilometres

F ig u re  6.3. L o ca tio n  o f th e  26 sites in  F ingal
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6.5.1. Density o f hedgerows

The amount or density of hedgerow resource contained within each of the 26 pre-selected 

1km grid squares was calculated using the distance measuring tool in the ArcGIS 9.2 

interface. When geodesic buffering is enabled, this tool provides a fairly accurate 

calculation of distance between two points on the ground. Aerial orthostat photos of the 

county taken in 2005 were used to determ ine the end points of hedgerows and all points 

were drawn over the base photos as an independent raster layer in ArcM ap. This was done 

for all 26 initially selected sites, regardless o f whether or not permission was secured to 

carry out a ground survey of the site. From this desk-based task, the average figure for 

hedgerow density in Fingal was estimated to be 6.64 km per km^ (s.e. 0.9). This figure 

compares favourably to hedgerow densities found during survey work elsewhere in Ireland 

(Table 6.3). See Table 6.4 for a site by site breakdown o f the figure.

Table 6.3. Mean density of hedgerows in Fingal in comparison to other Irish counties

No. County/Region No. of 
1 km  ̂
sites

Year
Est. Avg. 

Hedge 
Density 

(km/km^)

Author(s)

Finsal 26 2007 6.64 (M cCourt & Kelly 2007)

1 Roscommon 29 2005 5.43 (Foulkes & Murray 2005a)

2 Laois 19 2005 7.28 (Foulkes & Murray 2005d)

3 Offaly 22 2005 5.81 (Foulkes & Murray 2005c)

4 Westmeath 20 2005 5.82 (Foulkes & Murray 2005b)

5 Dublin City - 2006 0.14 (Lyons & Tubridy 2006)

6 Kildare 18 2006 5.92 (Foulkes 2006a)

7 Cavan 19 2006 11.01 (Giorria 2006)

8 Leitrim 16 2006 7.31 (Foulkes 2006b)

9 Longford 12 2006 8.23 (Foulkes 2006c)

11 East Galway 41 2006 5.82 (Fuller 2006)

10 West Galway 20 2007 0.64 (Giorra 2007)

12 Mayo 63 2007 2.24 (Foulkes 2007)

13 West Kerry 12 2008 4.97 (Foulkes 2008a)

14 Sligo 18 2008 5.33 (Foulkes 2008b)

15 Donegal 55 2009 1.96 (Wann & Associates 2009)

16 North Kerry 15 2009 3.7 (Foulkes 2009)
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Table 6.4. Estimated density of hedgerows at all 26 pre-selected sites. Grid references for each 
1 km grid square are also presented.

Site Location Code No.
plots

Density of 
hedgerows 
(km/km^)

Grid
Reference

permissions
secured?

Abbeyville ABB 0 7.2 O 20 43 no

Ardgillan/Strifeland ARD 5 13.3 0  21 60 yes

Causestown CAUS 5 11.1 0  21 55 yes

Charstown CHAR 5 7.9 0  06 55 yes

Curragh East CURE 5 14.1 0  16 60 yes

Curragh West CURW 5 5.2 O 11 59 yes

Dollards DOLL 5 9.8 O 16 50 yes

Fieldstown FIEL 0 8,6 O 11 51 no

Gormanston GORM 5 10.5 O 16 65 yes

Hilltown HILL 5 4.1 O 16 45 yes

Hollywood HOLL 4 8 O 07 43 partial

Howth HOW 3 0.7 O 27 38 yes

Kildonan KILD 0 6.3 0  11 40 no

Lambay Island LAMB 0 0 0  31 50 no

Malahide Demesne MALA 2 1.6 O 21 45 yes

Mulhuddart MULH 0 3.7 O 06 40 partial

Newbridge/Turvey NEWB 5 4.6 O 21 50 yes

Newpark NPRK 5 6.7 O 11 45 yes

Pluckhimin PLU 5 12.5 O 06 60 yes

Portrane Quay PORT 0 0 O 26 50 yes

Rush Demesne RUS 3 2.4 O 26 55 yes

St. Catherine’s Park SCAT 2 2.4 O 02 35 yes

St. Margaret’s MARG 5 9.3 O 12 43 yes

Santry Demesne SANT 0 0 0  16 40 yes

Wimbletown WIM 5 13.3 O 16 55 yes

Wyanstown WYA 5 9.2 0  11 55 yes

Total:
84

Mean:
6.64 + 0.9
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6.5.2. Species richness  <fe diversity

A total of 84 releves were sampled from each of the 19 one-kilometre hedgerow squares in 

Fingal, with an overall of 182 vascular plant species found in the sample plots. Of these 17 

species are alien while 160 are native species or naturalised archaeophytes; 42 are woody 

shrubs, trees or climbers and 140 are herbs. On average, 28.4 (s.e. 0.9) species were found 

in each plot and of these, an average of just 0.59 (s.e. 0.07) are alien species (usually 

represented by Acer pseudoplatanus or Ulmus sp.).

On average, SCAT had the most species in all and RUS had the fewest (Table 6.5). The 

median SR value was found to be 28 and the range of values at the plot level was between 

13 species in a 30 m hedge sample at BRA and 57 species in a sample at NEWB. Although 

mean species richness did not differ greatly from site to site (Figure 6.4), the a-diversity of 

hedgerow communities was found to be widely ranging, with a Simpson’s reciprocal index 

range between 14.6 (s.e. 1.3) at WYA and 6.4 (s.e. 0.5) at RUS (Figure 6.5). The majority 

of sites had 1/D index values that fell in the 8.5 to 11.5 range. The weak correlation 

between species richness and diversity is illustrated in the graph in Figure 6.6.

n = 84, mean p lot size =  174

A

HR Site

Figure 6.4. Mean species richness of all 19 hedgerow sites in Fingal. Error bars indicate + S.E.

Species frequency

The most frequent species were woody climbers, including Hedera helix, which occurred in 

all plots (100%), Rubus fruticosus (97.6%), and Rosa canina agg. (89.3%). Lonicera 

periclymens (20.2%) and Solanum dulcamara (30%) are also frequent. Among free

standing shrubs, Crataegus monogyna was the most frequent (94%), followed by Sambucus 

nigra (46.4%) and Prunus spinosa (36.9%). The commonest trees were Fraxinus excelsior 

(66.7%) and Acer pseudoplatanus (30.95%), both of which occurred in either shrub or 

standard form, depending on hedgerow management techniques (Table 6.6).

153



Species abundance

The most abundant hedgerow shrub species (with the highest mean percent cover) are 

Crataegus monogyna  with a mean % cover o f  45 (s.e.3 .3), follow ed by Rubus fruticosus  

with a mean cover o f 38% (s.e. 2.7). Ash (Fraxinus excelsior) is the most abundant tree 

with a mean cover o f 21% (s.e. 3.3). Ivy dominates the field layer o f hedgerows with a 

mean cover o f  27.8% (s.e. 3). Other species that also dominate the field layer o f most 

hedgerows are the nitrophilous herbs Urtica dioica  (19.7% , s.e.2.6), Galium aparine  

(16.9% , s.e. 2.5) and Heracleum  sphondylium  (10.7% , s.e. 1.7).

Table 6.5. Mean (± standard error) species richness (SR) and Simpson’s reciprocal index of 
diversity (1/D)

Site No. HR site No.
plots SR SR range 1/D

22 SCAT 2 35.0+13.0 2 2 - 4 8 13.0 ±6.1
26 WYA 5 34.4+ 1.9 32 -  42 I4 .6±  1.3
9 GORM 5 33.4 + 3.0 3 0 - 4 5 12.8 ± 1.6
23 MARG 5 32.8 + 3.1 2 5 - 4 1 8.7 ± 1.3
17 NEWB 5 31.8 ±6.8 1 6 -5 7 11.5+1.7
5 CURE 5 31.4 ±2.7 25- 40 13.2+ 1.9
10 HILL 5 31.2 ±3.5 2 5 - 4 2 10.9+ 1.1
19 PLU 5 30.0 ± 2.4 2 5 - 3 9 12.3 ±0.8
11 ROLL 4 29.3 ± 2.3 25 -  35 10.8+1.5
3 CAUS 5 28.4 ±2.3 21 - 3 3 9.8 ± 1.2
7 DOLL 5 27.4 ± 1.7 21 -30 11.9 ± 1.5
25 WIM 5 27.0 ± 3.3 1 9 - 3 5 11.3 ±2.0
2 ARD 5 26.8 ± 3.9 2 0 - 4 0 9.6 ± 1.7
15 MAL 2 25.0+ 10.0 15 -35 9.3 ±2.1
7 CHAR 5 24.4 ± 3.2 17-36 9.3 ±0.6
18 NWPK 5 24.4 ± 3.7 1 9 - 3 9 10.9 ± 1.7
6 CURW 5 22.8 ±2.1 1 7 - 2 8 9.9 ± 1.3
12 HOW 3 21.7 ±6.2 1 5 - 3 4 9.6 ±2.8
21 RUS 3 18.3 ±2.2 1 4 -2 1 6.4 ±0.5

A ll sites 84 28.4 + 0.9 1 4 - 5 7 10.9 ± 0.4
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Table 6.6. Species occurring in more than  25%  of sam pled hedges. M ean percentage cover (± 
standard  e rro r) is also presented.

Species No H R  plots 
(out o f 84) % frequency

M ean % cover all 
hedgerow plots

Hedera helix (ground layer only) 
Trees

84 100.0 27.8 +3.0

Fraxinus excelsior 56 66.7 21.1 +3.3
Acer pseudoplatanus* 26 31.0 2.8 ±0.7
Quercus x rosacea 10 11.9 1.3 ±0.9
Prunus avium 
L aree shrubs

11 13.1 2.6 ±1.1

Crataegus monogyna 79 94.0 45.0 +3.3
Sambucus nigra 39 46.4 7.0 + 1.6
Prunus spinasa 31 36.9 10.8 +2.4
Ulex europaeus 19 22.6 3.5 ±1.3
Ilex aquifolium 17 20.2 1.9 ±0.6
Salix cinerea
Low shrubs/ clim bers

12 14.3 0.8 ±0.4

Rubus fruticosus agg. 82 97.6 38.3 ±2.7
Rosa canina agg. 75 89.3 9.9 ±1.0
Hedera helix (climber) 73 86.9 15.3 ±1.6
Solanum dulcamara 26 31.0 1.6 ±0.7
Lonicera periclymenum  
G ram inoids

17 20.2 1.2 ±0.4

Arrhenatherum elatius 65 77.4 22.1 ±2.8
Holcus lanatus 48 57.1 13.2 ±1.9
Agrostis stolonifera 43 51.2 11.4 ±2.4
Elytrigia repens 43 51.2 14.9 ±2.4
Brachypodium sylvaticum 42 50.0 5.5 ±1.1
Festuca ovina agg. 41 48.8 6.9 + 1.4
Lolium perenne 38 45.2 13.8 ±2.6
Dactylis glomerata 32 38.1 4.6 ±1.0
Agrostis capillaris 
H erbs & Ferns

24 28.6 6.5 + 1.7

Urtica dioica 69 82.1 19.7 +2.6
Galium aparine 63 75.0 16.9 ±2.5
Asplenium scolopendrium 60 71.4 3.4 ±0.5
Heracleum sphondylium 59 70.2 10.7 + 1.7
Cirsium arvense 58 69.0 6.3 ±1.1
Polystichum setiferum 54 64.3 6.8 ±1.2
Vicia sepium 49 58.3 3.1 +0.6
Ranunculus repens 43 51.2 3.4 ±0.6
Veronica chamaedrys 37 44.0 1.8 ±0.4
Taraxacum officinale agg. 36 42.9 1.1 ±0.2
Anthriscus sylvestris 33 39.3 6.0 ±1.2
Geranium robertianum 31 36.9 1.0 ±0.2
Geum urbanum 31 36.9 1.1 ±0.2
Filipendula ulmaria 30 35.7 4.9 + 1.3
Rumex sanguineus 28 33.3 1.5 +0.4
Potentilla reptans 24 28.6 0.8 ±0.2
Viola riviniana 24 28.6 1.8 ±0.6
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6.5.3. Description o f  hedgerows in Fingal

In order to describe each of the hedgerows of Fingal in the context of the surrounding 

landscape and its history, a variety of structural, historical, landscape and management 

factors were also recorded during this survey. These are presented in Table 6.7 as a 

percentage of the total number of hedgerows surveyed. From these data, it would appear 

that single boundary hedges were the most common (72.6%); the adjacent land use was 

typically improved grassland (54.7%) used for amenity or dairying purposes despite the 

fact that the most common farm type was arable farmland (41.7%). Tilled fields for arable 

crops (usually wheat or oats) were the land use beside 27.4% of the surveyed hedges with 

fallow ground adding another 10.7%.

In a farming matrix, hedgerow connectivity to other habitats may increase the biodiversity 

of the landscape by providing a corridor effect facilitating the spread of flora and fauna 

along the margins of an otherwise hostile landscape (Boutin & Jobin 1998). In Fingal, the 

most common habitats hedgerows are linked to include streams and rivers (39%), treelines 

(19%), broadleaved woodland (15.5%) and a variety of ‘other’ semi-natural habitats, 

usually grassland or wetland (23.8%).

Although many hedges appeared to be structurally sound (40.5%) or with less that iO% 

gappiness ( 35.7%), most appeared to have been unmanaged in the long-term ( 41.7%) and 

more than 30% are relict hedges which are becoming increasingly dysfunctional, and 

therefore requiring additional fencing, often in the form of wire fixed directly to living 

hedgerow shrubs (15.5%).

More than 40% of the surveyed hedges coincided with townland boundaries, which are 

often suggested to be richer in species. Some of these also coincided with roads, which 

made up an additional 40% of the surveyed hedges.
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Table 6.7. Some characteristics of hedges in Fingal and the percentage of the total sampled 
hedges with these characteristics

Hedgerow Characteristic n=84 Percent of total

ADJACENT LAND-USE
Im proved grassland 46 54.7
Tillage /  crops 23 27.4
Broadleaved or mixed woodland 20 23.8
Unim proved grassland 11 13.1
Fallow fields 9 10.7
Conifer plantation 1 1.2

LINKS TO OTHER HABITATS
Link to stream /river 33 39.3
Link to other semi-natural habitats (grassland, bog, 
wetland, etc) 20 23.8
Link to tree-line 16 19.1
Link to broadleaved or mixed woodland 13 15.5
Link to gardens 7 8.3
Link to conifer plantation 3 3.6
Link to scrub 2 2.4
Link to pond 1 1.2

FARM TYPE
Arable cropland 35 41.7
Dem esne (amenity) 14 16.7
Dairy 18 21.4
Neglected land 14 16.7
Horses 10 11.9
Cattle 6 7.1
Residential property 6 7.1
Mixed livestock 3 .04
Sheep 3 .04

MANAGEMENT FACTORS
OtherAJncertain management 36 42.9
Long-term  unmanaged 35 41.7
Short-term  unmanaged 10 11.9

No gaps 34 40.5
1-10% gappiness 30 35.7
11-20% gappiness 16 19.1
21-49%  gappiness 3 3.6

Box cut hedge 14 16.7
One side cut 11 13.1
Both sides cut 11 13.1
Topped hedge 1 1.2
Coppiced hedge 1 1.2
Laid in the past 1 1.2

Herbicide use? 6 7.1
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Table 6.7. continued

M A N A G E M E N T  T E C H N IQ U E

Flailing 27 32.1
Circular saw 16 19.1
Hand cut 3 3.6

Fencing- none, stockproof 50 59.5
Fencing- post and wire 14 16.7
Fencing- wire fixed to hedgerow shrubs 13 15.5
Fencing- electric 3 3.6
Fencing- wooden rail 1 1.2

S T R U C T U R A L  F A C T O R S

Unmanaged 37 44.1

Relict hedge 27 32.1
Vigorous/Normal 25 29.8
Overmanaged 13 15.5
Fragmented profile 10 11.9

Single boundary 61 72.6
Double boundary 22 26.2

No earth-bank 1 1.2
Bank- 0 - 0.49m high 38 45.2
Bank- 0.5 - 1 m high 38 45.2
Bank >1 m high 0 -

No ditch 7 8.3
Ditch 0 -0.49 metres deep 14 16.7
Ditch 0.5- 1 metres deep 24 28.6
Ditch > lm  deep 37 44.1

H IS T O R IC A L  F A C T O R S

W oodland assart (former wood margin) 10 11.9
Stone wall in hedge 1 1.19

Townland boundary 34 40.5
Roadside 32 38.1
Inter-field 28 33.3
Streamside 19 22.6
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6.5.4. Ground flora species richness and diversity

Due to the planted nature of most hedgerow trees and shrubs, the ground flora may be the 

most natural component of a hedgerow. For this reason, the species richness and diversity 

of the ground flora communities of hedgerows in Fingal were examined independently of 

their woody component. The results are presented in Table 6.8. WYA was the richest in 

ground flora species (26.2, s.e. 2), but the most diverse site was PLU, with a mean 

Simpson’s reciprocal index of 7.0 (s.e 0.8). The poorest sites were Howth (HOW) and Rush 

(RUS) with mean species richnesses of 12.7 (s.e. 6.2) and 14 (s.e. 0.6), respectively.

A cluster analysis of the ground flora dataset (Figure 6.7 ) revealed 3 natural groups 

delineated by the variables in the second matrix, and these correspond reasonably well with 

the defined areas in ordination space produced by non-metrical multidimensional scaling 

(NMS) using the PC-ORD software (MjM Designs, Oregon). Axis 2, which represented the 

second largest proportion of variance in the data (r 2= 0.190; Figure 6.8b), exhibited a 

significant correlation with ivy cover (r =0.628; Table 6.9) and a negative correlation with 

species richness (r =- 0.110) and diversity (r= -0.62) (Table 6.9). This axis separated Group 

2, so that it is somewhat defined by higher species diversity and richness. Increased ivy 

cover therefore is associated with decreased species diversity and increased proximity to 

woodland. Axis 3, which represented the largest proportion of variance in the data (r  ̂ = 

0.287; Figure 6.8a), revealed a positive correlation with increasing hedgerow distance from 

woodland, especially woodland that was in existence on the first edition OSI maps that 

were produced beginning in 1821 (r = 0.708; Table 6.9). This axis separated Group 3 

which contained plots that are extremely distant from woodland (more than 1km), and 

bisects Groups 1 and 2, suggesting that species richness and diversity are not correlated 

with distance from woodland. Axis I had the smallest proportion of variance in the data (r  ̂

= 0.121; Fig. 6.8a), and exhibited only a weak correlation with the environmental variables 

presented in Table 6.9. A synoptic table of the frequency and abundance of the 140 

hedgerow ground flora species is presented in Table 6.10.
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Table 6.8. Species richness (SR) and diversity (1/D) of the ground flora of hedgerows in Fingal 
(± standard error).

Site No. plots Ground flora SR Ground flora 1/D

WYA 5 26.2 +2.0 5.9 ±0.8

MARG 5 24.6 ±3.7 3.8 +0.5

PLU 5 23.4 +2.2 7.0 ±0.8

CURE 5 23.0 +2.6 6.0 ±1.5

NEW 5 22.4 +5.3 4.0 ±0,5

SCAT 2 22.0 +9.0 5.6 ±1,1

CAUS 5 21.0 ±2.0 6.2 ±0,7

GORM 5 21.8 ±1.4 5.7 +0,2

HILL 5 20.6 ±3.1 3.9 ±0,5

DOLL 5 20.2 ±1.9 5.9 + 1,0

HOLL 4 19.3 ±1.7 5.2 ±0.6

ARD 5 18.6 ±2.5 4.6 +0.5

WIM 5 17.8 ±2.8 5.1 ±1.0

CHAR 5 17.6 ±2.4 4.9 ±0.2

CURW 5 16.6 + 1.2 4,3 ±0,5

MAL 2 16.5 ±7.5 4.5 ±0,6

NWPK 5 16.2 ±3,2 4,3 ±0,6

RUS 3 14.0 + 1.5 5,0 ±0,5

HOW 3 12.7 ±6.2 2,0 ±0,6

48
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Table 6.9. Pearson correlations with ordination axes (N= 81, 3outliers removed) for ground 
flora richness of hedgerows in Fingal.

Environmental variables: Axis 1 Axis 2 Axis 3

Soil pH -.146* -.200* .209*

Soil % Organic matter (LOI) -.004 -.025*** -.006

Soil bulk density -.004 .010*** -.011

% Carbon -.252* .066** .198*

% Nitrogen -.224 .038*** .170*

Historical factors:

Distance to extant woodland -.218* -.245 - 104**

Distance to woodland c. 1820
*o00 -.393

**oo1

Vegetation cover:

Sum % cover, all vegetation .095 ** .202* -.191*

% cover ivy (climbing) .217* .442 .163*

% cover ivy (ground layer) .293 .628 .025**

Structural factors:

Height of hedge (m) ,163* .129* .179*

Width of hedge (m) .118** ,202* -.059**

Species richness .148* -.110** -.386

Diversity (1/D) .041** -.062** -.419

No. trees .149* .083** -.263

No. shrubs .131* -.035*** -.237

No. herbs .155* -.097* -.281

No. graminoids .044** -.179* -.372

No. climbers -.051** -.119* -041**

No. alien species .204* .117* - 107**

No. woody species .210* -.100** -.290

No. herb species .122* -.135** -.370

* p  <  0.05; * *  p  <  0.01; * * *  p  <  0.001
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Table 6.10. Synoptic table illustrating the affinity of 140 vascular ground flora species for 
hedgerows in Fingal. Here species frequencies are given as percentage values of the entire 
dataset, and conventional phytosociological classes, denoted by Roman numerals; in which I = 
1-20% frequency, II = 21-40%, III = 41-60%, IV = 61-80%, & V = 81-100% (Rodwell 1991). 
Species abundances are given as a bracketed range of Domin-Krajina values.

G ro u n d  f lo ra  species

F req u en cy

(% )

C ateg o rica l freq u en cy  

(D om in values)

Constant species 1 Hedera helix (ground layer) 98 V (1-10)

2 Urtica dioica 81 V (1-10)

3 Galium aparine 75 IV (1-10)

4 Arrhenatheriim elatius 74 IV (1-10)

5 Asplenium scolopendrium 71 IV (1-5)

6 Cirsium arvense 69 IV (1-7)

7 Heracleiim sphondylium 69 IV (1-8)

8 Polystichum setiferum 64 IV (1-8)

General associates 9 Vicia sepiitm 58 III (1-6)

10 Holcus lanatus 56 III (1-9)

11 Elyirigia repens 51 III (1-9)

12 Ranunculus repens 50 III (1-6)

13 Brachypodium sylvaticum 50 III (1-8)

14 Agrostis stolonifera 49 III (1-10)

15 Fesluca ovina 48 III (1-9)

16 Lolium perenne 44 III (1-10)

17 Veronica chamaedrys 42 III (1-5)

18 Taraxacum officinale agg. 42 111 (1-4)

19 Anthriscus sylvestris 39 II (1-7)

20 Dactylis glomerata 38 II (1-7)

21 Geranium robertianum 36 II (1-4)

22 Geiim urbanum 36 II (2-4)

23 Rumex sanguineus 33 II (1-5)

24 Viola riviniana 28 II (1-7)

D ifferential species 25 Filipendula ulmaria 35 II (1-8)

(damp/wet) 26 Solanum dulcamara 27 II (1-8)

27 Senecio jacobaea 24 II (1-4)

28 Cirsium vulgare 24 II (1-6)

29 Rumex obtusifolius 23 II (1-4)

30 Angelica sylvestris 19 I (1-6)

31 Poa annua 19 I (1-7)

32 Epilobium hirsutum 18 I (1-5)

33 Carex remota 13 I (1-6)

34 Juncus effusus 11 1 (1-4)

35 Epilobium palustre 11 1 (1-2)

36 Nasturtium officinale agg. 10 1 (1-6)

37 Calystegia sepium 10 I (1-7)

38 Epilobium par\’iflorum 8 I (1-4)

39 Phleum pratense 8 I (2-5)
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T able  6.10 con tinued

40 Equisetum telmateia 6 I (4-9)

41 Cirsium palm tre 6 1 (1-4)

42 Apiitm nodiflorum 6 I (1-4)

43 Senecio vulgaris 5 I (1-4)

44 Glyceria maxima 5 1 (1-4)

45 Beilis perennis 5 I (1-4)

D ifferential species 46 Potentilla replans 28 II (1-4)

(dry) 47 Agrostis capillaris 27 II (1-9)

48 Cerastiiim fontamim 23 II (1-4)

49 iMthyrus pratensis 19 I (1-6)

50 Trifolium repens 16 I (2-5)

51 Bromopsis ramosa 15 I (1-7)

52 Rumex conglomeratus 14 I (1-4)

53 Poa pratensis 14 1 (2-5)

54 Plantago lanceolata 14 I (1-4)

55 Equisetum ar\>ense 13 I (1-5)

56 Stellaria graminea 9 I (1-4)

57 Avena strigosa 9 1 (1-5)

58 Sonchus asper 7 I (1-4)

59 Trisetum flavescens 7 I (1-2)

60 Lapsana communis 7 I (1-6)

61 Potentilla anserina 7 I (2-4)

62 Galium verum 6 I (1-6)

63 Vicia cracca 5 I (2-5)

Differential species 64 Primula vulgaris 20 1 (1-5)

(woodland) 65 Arum macula turn 8 1 (1-4)

66 Polypodium vulgare 8 I (1-4)

67 Carex sylvatica 5 I (1-4)

68 Sanicula europaea 5 I (1)

Occasional species 69 Trifolium pratense 5 I (1-2)

70 Achillea millefolium 5 I (1-4)

71 Brassica napus 5 I (1-5)

72 Carex flacca 5 1 (2-5)

73 Veronica beccabunga 5 I (1-5)

74 Glechoma hederacea 5 1 (2-5)

75 Torilis japonica 4 1 (1-4)

76 Stellaria media 4 I (1-5)

77 Ranunculus acris 4 I (2-4)

78 Galium palustre 4 1 (1)
79 Cynosurus cristatus 4 I (1-4)

80 Scrophularia auriculata 4 1 (1-4)

81 Sonchus oleraceus 4 I (1-4)

82 Prunella vulgaris 4 1 (1-2)

83 Aegopodium podagraria 4 I (1-8)

166



T a b l e  6 . 1 0  c o n t i n u e d

Occasional species 84 Cenlaurea nigra 4 I (1-2)

85 Festuca pratensis 4 1 (1-4)

86 Lotus corniculatus 4 I (1)

87 Anisantha sterilis 3 1 (5-10)

88 Hypericum tetrapterum 2 I (1)

89 Daucus carota 2 I (1-2)

90 Pteridium aquilinum 2 1 (1-4)

91 Carex pendula 2 I (2-4)

92 Hypericum perforatum 2 I (1-1)

93 Stachys palustris 2 I (1-2)

94 Rumex acetosa 2 I (1)

95 Stachys sylvatica 2 I (1-4)

96 Rumex crispus 2 I (2-5)

97 Eupatorium cannabinum 2 I (1-6)

98 Dryopteris filix-mas 2 I (4-5)

99 Triticum aestivum 2 1 (1-4)

100 Festuca arundinacea 2 I (1-2)

101 Dryopteris dilatata 2 1 (4-4)

102 Vicia sativa 2 1 (1)

103 Myosotis ar\>ensis 2 I (1-2)

104 Ranunculus ficaria 2 1 (1-2)

105 Iris pseudacorus 2 I (1-7)

106 Plantago major 2 1 (1-4)

107 Poa trivialis 2 I (1-2)

108 Melica uniflora 2 I (1)

109 iMmium purpureum 2 1 (1)

110 Carex hirta 2 1 (1)

111 Fragaria vesca 2 1 (1)

112 Equisetum palustre 2 I (1-8)

113 Phalaris arundinacea 2 I (2-4)

114 Convolvulus arvensis 2 I (1-4)

115 Stellaria palustris 2 I (1)

R a re  species  116 Senecio erucifolius 1 I (1)

117 Helicotrichton pubescens 1 1 (2-4)

118 Medicago lupulina 1 I (2)

119 Galium odoratum 1 I (5)

120 Potentilla sterilis 1 I (1)

121 Sonchus arvensis 1 I (2)

122 Circaea lutetiana 1 I (1)

123 Hypericum androsaemum 1 I (1-2)

124 Symphytum x  uplandicum 1 1 (1-4)

125 Lythrum salicaria 1 1 (1-4)

126 Chenopodium album 1 I (1)

127 Arctium minus 1 I (5)

128 Knautia arvensis 1 1 (1)
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Table 6.10. continued

Rare species 129 Petasites hybridits 1 1 (5 )

13 0 Viola arvensis 1 1 (1 )

131 Sisymbrium officinale  1 I (1 )

132 Brassica rapa 1 I (1 - 2 )

133 Festuca rubra 1 1 (2)
134 H ypochaeris radicata  1 1 (1 -4 )

135 Mentha aquatica  1 I (1 - 4 )

136 M yosotis scorpio ides  1 I (1 -2 )

137 Veronica catenata  1 1 (1 )

138 O dontites verna  1 I (2 )

139 Leontodon autumnalis 1 1 (4)

1 40 Anthoxanthum odoratum  1 I (1 - 6 )

6.5.5 A WI Indicators

Despite its usefulness as a measure of overall biodiversity, species richness alone is not an 

adequate measure of the suitability of hedgerows for woodland ground tlora since richness 

measures include all the species found, whether they are grassland species, woodland 

specialists or ruderal species of disturbed ground. To further assess the suitability of hedges 

for woodland species, we utilised the three lists of ancient woodland indicator species 

(AWIs) introduced in Chapter 4 to produce three mean AWI species richness values for 

each 1 km^ hedgerow grid site based on existing AWI lists for Northern Ireland (NI), the 

Republic of Ireland (IRE) and England & Wales (Eng) (Perrin & Daly 2010). The results of 

this assessment are presented in Table 6.11. The St. Catherine’s site (SCAT) was found to 

have the highest number of AWI species from all three lists, closely followed by 

Gormanston (GORM). The number of AWI species found in each hedgerow plot is only 

weakly correlated with the overall species richness of each 30m sample plot (Figure 6.9), 

with the AWI list for Northern Ireland exhibiting the strongest correlation (r  ̂ = 0.45). 

Possible reasons for this are discussed below.
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Figure 6.9. Correlations for each 30m sample hedgerow plot between overall species richness 
and the number of AWI species derived from lists for Northern Ireland (NI) (Anon. 2008), the 
Republic of Ireland (IRE) (Perrin & Daly 2010), and EnglandAVales (Eng) (Kirby 2004).

Table 6.11. Average number of ancient woodland indicator species (AWIs) of vascular plants 
present in hedgerows in Fingal, derived from AWI listings for Northern Ireland (NI), Ireland 
(IRE) and England and Wales (ENG) (Perrin & Daly 2010). Data shown include ± standard 
error.

Site: AWI _NI Range AWI _IRE Range AWI_ ENG Range

SCAT 8.5 ±3.5 ( 5 - 1 2 ) 3.5 ±1.5 ( 2 - 5 ) 3.0 ±2.0 ( 1 - 5 )

GORM 8.4 + 1.5 ( 5 - 1 3 ) 1.4 ±0.5 ( 1 - 3 ) 0.8 ±0.5 ( 0 - 2 )

NEW 6.4 ±1.5 ( 4 - 1 2 ) 1.4 ±0.9 ( 0 - 5 ) 0.8 ±0.6 ( 0 - 3 )

MARG 5.6 +0.7 ( 5 - 8 ) 1.4 ±0.2 ( 1 - 2 ) 0.2 ±0.2 ( 0 - 1 )

HOW 5.0 ±1.2 ( 3 - 7 ) 1.3 ±0.7 ( 0 - 2 ) 0.7 ±0.3 ( 0 - 1 )

HOLL 6.5 ±1.0 ( 5 - 9 ) 1.3 ±0.5 ( 0 - 2 ) 0.5 ±0.3 ( 0 - 1 )

WYA 6.6 ±1.2 (3 -1 0 ) 1.0 ±0.0 1 1.0 ±0.4 ( 0 - 2 )

HILL 7.0 ±0.6 ( 5 - 8 ) 0.8 ±0.2 ( 0 - 1 ) 0.2 ±0.2 ( 0 - 1 )

NWPK 5.0 ±1.1 ( 2 - 9 ) 0.8 ±0.4 ( 0 - 1 ) 0.2 ±0.2 ( 0 - 1 )

WIM 6.6 ±0.4 ( 6 - 8 ) 0.6 ±0.2 ( 0 - 1 ) 0.0 ±0.0 ( 0 - 1 )

MAL 6.0 ±3.0 ( 3 - 9 ) 0.5 ±0.5 ( 0 - 1 ) 0.5 ±0.5 ( 0 - 1 )

ARD 4.2 ±0.4 ( 3 - 5 ) 0.4 ±0.2 ( 0 - 1 ) 0.6 ±0.2 ( 0 - 1 )

CAUS 4.0 ±0.3 ( 3 - 5 ) 0.2 ±0.2 ( 0 - 1 ) 0.4 ±0.2 ( 0 - 1 )

CURE 6.2 ±0.6 ( 4 - 7 ) 0.2 ±0.2 ( 0 - 1 ) 0.0 ±0.0 0

CURW 4.0 ±0.4 ( 3 - 5 ) 0.2 ±0.2 ( 0 - 1 ) 0.6 ±0.4 ( 0 - 2 )

DOLL 5.0 ±0.5 ( 4 - 7 ) 0.2 ±0.2 ( 0 - 1 ) 0.0 ±0.0 0

PLU 4.2 ±0.2 ( 4 - 5 ) 0.2 ±0.2 ( 0 - 1 ) 0.0 ±0.0 0

CHAR 4.4 +0.7 ( 3 - 7 ) 0.0 ±0.0 0 0.2 ±0.2 ( 0 - 1 )

RUS 2.3 +0.9 (1 - 4 ) 0.0 ±0.0 0 0.0 ±0.0 0
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6.5.6. Species richness o f  townland boundary and roadside hedges

A number of observers have suggested that older townland boundary and roadside hedges 

in Ireland are richer in plant species than the hedges o f farm and field interiors (Doogue 

1994, M urray & Foulkes 2006); however, Condon & Jarvis (1989) found no correlation 

between the age of a hedgerow and species richness in their survey of 31 hedges in Knock, 

Co. Mayo. In the present study, the mean overall species richness was only slightly higher 

for townland boundary hedges, especially townland boundary hedges that were also 

associated with roads (Table 6.12.) There was no significant difference in woody species 

richness; however, the richness of herbaceous species was slightly higher for townland 

boundaries associated with both roads and the interior fields. The hedges with the lowest 

mean species richness across all classes was consistently found to be non-townland 

boundary hedges which did not also coincide with roads.

Table 6.12. Mean species richness of townland boundary versus non-townland boundary 
hedgerows

Roadside Hedges Inter-Field Hedges

Boundary type
Townland
Boundary

Non-Townland
Boundary

Townland
Boundary

Non-Townland
Boundary

Number of hedges 14 18 20 28

Mean woody SR 
(native spp. only) 4 .2 +  0.5 4.5  +  0.4 4 .9 +  0.5 3 .8 +  0.4

mean woody SR 
{including exotics) 4 .6 +  0.6 5.2  +  0.4 5 .8 +  0.7 4 .3+ 0.4

mean herbaceous 
SR 21 .9 +  1.9 19.9±  1.6 20 .5 +  1.1 18.6 +  1.1

Combined mean
SR (woody + 
herbaceous) 27.2+ 2.3 24 .6+  1.7 25 .8 +  1.5 22 .6+  1.4
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6.6. Discussion

6.6.1. Hedgerow density

The density of hedgerows in Fingal (6.64 ± 0.9 icnn/km^) compares favourably with other 

Irish county surveys (Foulkes 2010, 2009, 2008a, 2008b, 2007, 2006a, 2006b, 2006c, 

Foulkes & Murray 2005a, 2005b, 2005c, 2005d) (Table 6.4) Overall, these figures are 

much higher than average densities found in Britain where the general density of hedges in 

lowland England is estimated to be 2.91 km/km^ (Barr 1993). Likewise, in continental 

Europe, studies at the local level have assessed hedgerow densities of 4.0 km/km^ (40 

m/ha) for northeast Belgium (Deckers et al. 2005) and 3.9 km/km^ (39 m/ha) for parts of 

Denmark (Levin, G. et al. 2006). Clearly, the pastoral nature of much of the Irish landscape 

has favored the retention of much of its hedgerow network. This network is not without 

threats however, as a changing agricultural paradigm from traditional small fields to larger 

fields for modem industrial farming and the expansion of housing development into rural 

areas have resulted in extensive hedgerow removal since the 1950s. Hickie (1985) 

estimated that the average hedgerow density in 1937 in north County Dublin (Fingal) was 

10.06 km/km^ (with a standard deviation of 2.35); by 1974, it was an estimated 9.02 

km/km^ (s.d. 2.68), and in 1985 it was 8.60 km/km^ (s.d. 2.75). The current estimated figure 

of 6.64 (s.e. 0.9) km/km^ from our study suggests that the decline is ongoing. The results of 

the present study have also found more than half of the existing hedgerow resource in 

Fingal to be unmanaged, with 38% being unmanaged in the long term. Only 24% of the 

hedges were found to be in good condition, 13% were overmanaged (cut too severely), 8% 

were fragmented, remnant hedges, and 18% are old, relict hedges (McCourt & Kelly 2007). 

The current poor state of hedges in the county will see the rate of loss accelerate in the near 

future unless conservation measures are implemented to counteract the decline (e.g. 

planting new hedges and rejuvenating old hedges).

6.6.2. Species composition o f  hedgerows in Fingal

The results from the floristic survey of hedgerows in Fingal indicate that hedgerows in the 

county support a wide diversity of vascular plant species, representing nearly 20% of the 

native Irish vascular flora of 893 species (Anon. 2011). Unsurprisingly, as it has historically 

been the foundation of most hedgerow planting stock (Aalen 1970), Crataegus monogyna 

is the most common hedgerow shrub with 94% frequency in Fingal. The majority of other 

common woody species found in hedges are self-sown, with most being distributed by birds 

(Hedera helix, Rubus fruticosus, Rosa canina agg., Sambucus nigra) or wind {Fraxinus 

excelsior, Acer pseudoplatanus). Long-lived, nut-bearing trees and shrubs such as oak
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{Quercus robur, Q. petraea) and hazel {Coryius avellana) are uncommon in hedges in 

Fingal. This is unlike Britain, where oak is a common hedgerow tree (Rackham 1986, 

Rackham 2006). This limitation may be explained by the relative scarcity of oak and hazel 

woodlands in the county and poor dispersal from woodland where these species are 

established, despite some hedges being directly linked to woodland patches. Where oak and 

hazel do occur in hedges in Fingal, they may be found along stream corridors or the ‘ghost’ 

edges of past woodland that have since been removed leaving only the edge as a field 

boundary; or they have been actively planted.

Alien species

Unlike most woodlands in the county, hedgerows typically support plant assemblages of 

predominantly native species, with less than 10% of all the recorded species being non

native. The most frequently occurring alien species in Fingal’s hedges were the 

archaeophyte Acer pseudoplatanus (31% of hedges) and the suckering Ulmus sp. (19.5%). 

The low numbers of alien species (17) found in the hedges of Fingal would also seem to 

counter the idea that hedgerows serve as corridors for plants to spread between habitat 

islands; in this case, between woodland patches, since woodlands in the county were found 

to contain at least 44 alien species (Chapter 4, section 4.4.7, this thesis). However, the 

most common alien, Acer pseudoplatanus, occurred in both habitats, including 31% of 

hedges and 100% of the woodlands surveyed in the county. Fagus sylvatica and Aesculus 

hippocastanum, which occurred in 100% of the woodlands examined in Chapter 4, were 

rarely found in hedgerows (7.3% and 1.2% of hedges, respectively). Symphoricarpos albus, 

a troublesome exotic suckering shrub occurring in 77% of Fingal’s woods was also rarely 

found in the hedges (1.2%). Additional problematic aliens of woodland habitats in the 

county, such as Prunus laurocerasus and Rhododendron ponticum  did not occur in 

hedgerows beyond the ornamental foundation plantings around some residential homes.

6.6.3. Species richness and the presence o f  woodland indicators

Of the 19 one km grid square sites, St. Catherine’s Park (SCAT) had on average, the most 

species-rich hedgerows (35 species + 13 standard error) despite the small sample size (just 

two hedges in the grid square). However, a single hedgerow containing the most species 

found per 30 m sample strip (57) occurred at Newbridge demesne (NEWB03). The hedges 

at St Catherine’s have also scored the highest mean number of ancient woodland indicator 

species (AWIs) from the three lists introduced in Chapter 4 (Table 6.11). This is 

unsurprising, as the grid square overlapped a known ancient woodland site (Bohan 1998, 

Perrin & Daly 2010) and one of the sampled hedges was a species-rich woodland assart 

hedge containing 48 species and still connected at one end to the wood. Newbridge 

demesne and the adjacent Turvey demesne contain old woodland predating the first
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Ordnance Survey (1840s); therefore the proximity of woodland may be a factor influencing 

the species richness of some of the hedges at this site since Newbridge (NEW) also scored 

the third highest mean richness of AWI species among the 19 grid sites (Table 6.11). 

Wyanstown (WYA), located in central Fingal, had the second highest mean species 

richness of all sites (34.4 +1.9, Table 6.5). This site has had no woodland in the vicinity 

for 200 years or more and yet it ranked just 3'̂ '* in mean number of AWI species from the 

Northern Ireland list (6.6 + 1.2) and 2"“* in mean AWIs from the EnglandAVales list (1.0 ± 

0.4). However, it ranked 7'*’ in mean number of AWIs from the Irish list (1.0 ± 0) compiled 

by Perrin & Daly (2010). Of the six sites preceding Wyanstown (WYA) in the Irish AWI 

category in Table 6.5, only one site has also has not had woodland nearby within the last 

200 years, and that is the St. Margaret’s site (MARG). Doogue (1994) found the woody 

component of hedgerows at St Margaret’s to be exceptionally high compared to other 

hedges around Leinster and suggested that factors such as history, connectivity, past 

management techniques and the low intensity and traditional nature of the agriculture in 

this district’s small fields may play a role in maintaining the high species diversity observed 

in the hedges of St Margaret’s. Doogue however, did not examine the ground flora during 

his survey. Our findings nevertheless corroborate his observation of high woody species 

richness since St Margaret’s was the 4* mean richest site in overall species and the 2"  ̂

richest in ground flora species of the 19 sites examined in the present survey (Table 6.8). 

However, MARG had the 2"“̂ lowest average Simpson’s reciprocal index (8.7 ± 1.3, Table 

6.5), suggesting that despite the high species count, evenness was low and the site was not 

exceptionally diverse. Instead, Wyanstown (WYA) was the most diverse, with a mean I/D 

of 14.6 (s.e. 1.3, Table 6.5).

On average, the most species-poor hedges in Fingal were those at a coastal site near Rush 

(RUS). Not only was the density of hedges poor at this site (2.4 km/km^ Table 6.3), but the 

hedgerows contained few AWI species (mean 18.3 ± 2.2. s.e.), despite the proximity of 

woodland at nearby Rush demesne. A number of factors could be involved, including the 

limiting effect of salt spray from the adjoining coast, nutrient runoff effects of the 

surrounding intensive agriculture (mainly vegetable crops), the lack of hedgerow shrub 

management (e.g. trimming, rejuvenation) and the excessive use of herbicides at the base of 

the hedges. One hedge at this site (RUS03) completely lacked an herbaceous ground flora 

and the shrub component consisted entirely of Sambucus nigra and nothing else. Sambucus 

nigra is a known nitrophilous species, and its abundance at this site is a likely indicator of 

the ongoing nutrient enrichment of field margins through drift from the adjacent fields. 

Analysis of a soil sample from this hedge revealed a moderately high carbon: nitrogen ratio 

of 13.95 (the average for all 84 hedgerow plots was 11.21, range: 7.82-18.16). This site was 

also excluded from the statistical analyses in PC-ORD as an outlier.
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Other species-poor sites include Howth (HOW ) (mean richness 21.7, s.e. 6.2) and Curragh 

W est (CURW ) (mean richness 22.8, s.e. 2.1) (Table 6.5.). Reasons for the low species 

diversity at these sites are environmental; the Curragh W est (CURW) site is part of the low- 

lying Bog of the Ring complex (now largely reclaimed) and dominated by perpetually wet 

ground and moisture-loving species; while Howth (HOW) is an isolated area of largely 

acidic Cambrian quartzites giving rise to a species-poor calcifuge plant community 

(lowland heath) where the bedrock is exposed or near the surface. The conditions at each of 

these sites limit a number o f plant species from colonizing the site, thereby reducing the 

overall diversity that more generalist species bring to other sites.

6.6.4. Ground flora communities

French & Cummins (2001) recognised the need to evaluate both the woody component of 

hedges and the hedge-bottom flora (ground flora), as well as the associations between the 

two com m unities in order to provide an adequate assessment of the ecology and 

conservation value of the hedgerows in light of their history, management and local 

environments. In Ireland, hedges are still generally assessed on the basis of the woody 

component alone due to the logistics o f completing large-scale county surveys in a 

relatively limited time frame (Murray & Foulkes 2006). The results from the cluster 

analysis of the combined ground flora plots for each o f the 84 sampled hedgerows did not 

produce clearly delineated plant community groups (Figures 6.7), possibly due to the small 

size and relative uniformity o f the sample area. However, three loosely defined groups were 

produced and the further evaluation of the NMS results (Figure 6.8) revealed these to be 

based upon species composition, the percent cover of some key species, and to a lesser 

degree, overall species richness. Group 1 (n =30) is composed of somewhat species-poor 

hedge-bottoms (> 24 species) that have a high percentage of Hedera helix, Urtica dioica or 

Galium aparine in the ground layer (> 20% cover) to the exclusion o f many other species. 

Group 3 (n =34) is made up of hedges with a relatively species-rich herbaceous component 

(> 25 species) and a low cover of Hedera helix/Galium aparine/Urtica dioica (<20% 

cover). Group 2 (n =17) is intermediate in richness between Groups 1 & 3 but has high 

graminoid cover, especially Agrostis stolonifera (> 50%  cover), Lolium perenne (> 40%  

cover) or Holcus lanatus (> 50% cover). This group also tends to be associated with gappy, 

thin, and fragmented or relict hedges as increased light reaching the hedge-bottom 

promotes the growth of grasses and other species of open, unshaded ground.

Also, from the NMS results in Figure 6.8 it would appear that ivy cover {Hedera helix) is a 

strong indicator of hedgerow affinity with woodland, as increasing distance from woodland 

is marked by decreased ivy cover in both the ground layer and as a climber. Although 

increased ivy cover is usually associated with decreased species richness in woodland
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habitats (Marrs et al. 2010) and in the hedgerows of the present study, this did not appear to 

be the case for all hedgerows with high proportions of ivy, as there was no clear association 

between ivy cover and species richness in the NMS ordination (Figure 6.8). More research 

into the role of ivy and its impact on species richness in both woodland and hedgerow 

habitats in Ireland are therefore urgently needed.

As it is exceedingly difficult to list all the biological species found during assessments of 

small areas like Fingal (bryophytes were excluded from the present surveys), much less in 

larger, more complex habitats (e.g. tropic forests), small groups of species that characterize 

local conditions and community types are becoming popular as ‘indictors’ of habitat type 

and quality. While species richness and a-diversity (as measured by diversity indices such 

as Simpson’s reciprocal) are one measure of habitat biodiversity and it’s suitability for 

organisms, they fail to illustrate the quality of the habitat for certain groups of species (i.e., 

forest specialists and rare and uncommon species). For example, a weedy urban lot may 

have more plant species and higher a-diversity than an equivalent sized area of ancient 

woodland or grassland, yet from a conservation perspective, the latter habitats are more 

desirable than the former for preserving natural biodiversity. Yet, if we were to go by 

richness and diversity measures alone as indicators of habitat quality, the urban lot would 

get preference over the woodland or grassland in schemes targeted at protecting 

biodiversity. What is needed then is a list of species that typify both habitat quality and the 

community assemblages it contains. The development of a list of ‘indicator species’ for 

natural and semi-natural habitats in Ireland would assist in the rapid evaluation of the 

abundant hedgerow network (and indeed, of other plant communities) for conservation 

purposes. The Woodlands of Ireland (WOI) steering group has produced such a list for 

hedges based on expert opinion (Foulkes et al. 2010) however, it has yet to be rigorously 

tested in the field. For the purpose of this study, the existence of lists of ancient woodland 

indicator species (AWIs) in the UK and Ireland (Perrin & Daly 2010, Anon. 2008, Kirby 

2004) presented the unique opportunity to examine the possibility of using these species as 

a qualitative measure of the suitability of hedgerow habitats for woodland species. This in 

turn, could rapidly inform the relevant authorities and stakeholders involved in producing 

conservation measures designed to protect woodland and hedgerow species and their 

habitats.

Of the 19 hedgerow sites, only one site consistently scored the highest number of AWI 

vascular plant species from all three lists, and that was St. Catherine’s Park (SCAT), as 

illustrated in Table 6.11, As discussed in Chapter 4, the St. Catherine’s Park site contains 

documented ancient woodland (Bohan 1998, Perrin & Daly 2010); therefore it is

175



unsurprising that the hedges surrounding the woodland are also rich in ancient woodland 

species.

Two other sites also scored slightly higher than the rest on the Irish and English listings of 

AWI species and these were Gormanston/Tobersool (GORM) and Newbridge/Turvey 

(NEW) (Table 6.11). The Gormanston site is less than 0.2 km from the existing long 

established woodland at Gormanston College (called ‘the Old Wood’ on early edition 

maps; cf. Figure 6.10) and was once part of a network of woodland that was in existence at 

the time of the 1*‘ Ordnance Survey (1840s) but has since been grubbed out, leaving only 

the margins as hedgerows. This explains the richness of woody shrubs and trees in the 

hedges at Gormanston, with two hedges (GORM02 and GORM03) having 12 and 18 

woody species, respectively. These two hedges were part of woodland that was still in 

existence in the 19'*’ century but has since been converted to agriculture.
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Figure 6.10. The ‘Old W ood’ a t G orm anston demesne in c. 1820 (top), the 1940s (middle), and 
in an aerial o rthosta t photograph from  2005 (bottom). Note tha t the shape of the wood has not 
changed much in nearly three centuries. Reprinted with permission from  OSI Ireland.
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The third site rich in AWI species is the square that spans Newbridge demesne and the 

adjoining Turvey demesne and golf course. Both sites have been wooded since at least the 

19* century and there is evidence that planting occurred at Newbridge demesne in the IS*̂  

century (Murphy, P. pers. comm). These three sites were also among the five richest in 

vascular species of the 19 1km grid squares (Table 6.3, Figure 6.4.); therefore despite the 

poor correlation between the mean number of AWI species and total average species 

richness for each site, higher species richness does appear to be strongly correlated with the 

number of AWIs found at these three sites.

6.6.5. Problems with using established AWI lists in analyses

Several issues were encountered in using established lists of AWI species, including the 

fact that many plants which are indicators of ancient woodland in Britain due not exist in 

Ireland due to the poverty of the Irish flora and the scarcity of native woodland when 

compared to Britain and Continental Europe. The scarcity of any native woodland (less 

than 2% of the Republic), much less ancient native woodland, makes the task of identifying 

potential AWI species difficult. Because of this, British lists may necessary to lend weight 

to the use of potential indicator species in Ireland, especially where conditions may be 

similar between the two countries. However, Britain too, has a relatively impoverished 

flora and is one of the least forested countries in Europe after Ireland (Rackham 1980), 

therefore care must also be taken when extrapolating British ancient woodland indicators 

elsewhere, since these species have experienced continuous human disturbance of their 

habitat there as in Ireland.

And finally, it must be considered if ‘Ancient Woodland Indicator species’ (AWIs) 

shouldn’t be simply re-name ‘Woodland Indicator species’ (WIs) since the presence of 

many of these species in the hedgerows of Fingal would seem to preclude their use as 

indicators of ancient woodland habitat in Ireland. Perhaps instead, such ‘indicator species’ 

should be used as a qualitative gauge of the suitability of any habitat for woodland plant 

species, whether the habitat is forestry plantations, hedgerows, recent woodland/scrub, or 

long established and ancient native woodlands. In addition, the Northern Ireland list may 

have been the most strongly correlated with overall species richness in Fingal’s hedges (r  ̂= 

0.45), not because the hedges are ancient but because it appears to be a simply a list of 

species that were found in ancient and long established woodland in Northern Ireland, 

instead of specialists which are typically confined to ancient and long-establish woodland. 

The strong correlation of the NI list with overall species richness in the sampled hedges in 

this study, unike the Irish and British lists, would suggest that the NI list needs further
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refining to separate generalist species from the ancient woodland specialists which serve 

better as indicators of long-established woodland and ancient hedgerows.

6.7. Conclusions
From the examination of hedgerow habitats in Fingal, it can be concluded that due to 

undermanagement and removals, the hedgerow network in the county is declining, and 

conservation measures are urgently needed to preserve landscape connectivity and natural 

biodiversity within an increasingly humanized landscape. W hile authorities and 

stakeholders in conservation and mitigation efforts are often looking for a ‘silver bullet’ 

that enables them to make rapid, qualitative judgem ents regarding habitats, the results of 

this study have revealed the fact that such an approach cannot be used in hedgerow 

conservation. There are too many environmental, historical and anthropogenic factors 

involved in determining the species richness and habitat quality of hedgerows that only 

detailed studies of the vegetation, history and the local environment will provide qualitative 

assessments of the habitat. Nevertheless, the use of woodland indicator species presents the 

opportunity to rapidly assess hedgerows based on their suitability for woodland species, but 

only on the condition that hedgerows are deemed linear woodland habitats. In truth, hedges 

and field margins tend to consist of a mosaic of habitats that include woodland, grassland 

and sometimes, wetland species that have been excluded from the surrounding agricultural 

matrix. This adds to the complexity of the habitat and the difficulty in producing value 

judgements when it comes to their conservation. Future assessments of hedges therefore 

also need to include the hedge-bottom flora in order to provide an adequate picture of the 

condition of the habitat and the plant communities therein.
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Chapter 7:

Are hedgerows linear woodland? Exploring the 

relationship between woodlands & hedgerows using Fingal

as a case study
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7.0 Executive Summary
In this chapter, we discuss to what extent hedgerows are unique habitats in their own right, 

and how far they are suitable for maintaining woodland plant diversity in highly modified, 

cultural landscapes.

7.1. Introduction
Nearly all terrestrial landscapes have been modified to some degree by human activity, and 

continued habitat fragmentation is a leading cause of local and global species extinctions 

(Fahrig 2003, Ehrlich 1995). The varying degrees of landscape modification have led 

ecologists, conservationists and landscape planners to approach conservation from a 

qualitative perspective in an attempt to determine habitat suitability for species and to 

maximize biodiversity. This has produced a disjointed, dichotomous view of the landscape, 

in which it is broken down into “habitat” and “non-habitat” (Fischer & Lindenmayer 2007, 

McIntyre & Hobbs 1999), and the resulting over-emphasis on the role of reserves for the 

maintenance of species diversity has prevailed in conservation policies to this day. 

However, growing awareness of the limitations of reserves for species conservation, as 

explained by island biogeography factors, has led to the recent development of habitat 

corridors as a conservation tool to increase connectivity between habitat islands (Gilbert et 

al. 1998, Wiens 1995); and this has begun to attract considerable attention among 

conservationists and policy-makers (Schippers et al. 2009, Falcy & Estades 2007, Burel 

1992). Since we live in an era of declining ecosystems and increasingly disconnected 

natural landscapes, habitat corridors can potentially facilitate the movement and survival of 

viable plant and animal populations between parks/reserves and other habitat patches 

despite external pressures such as development or climate change (Brudvig et al. 2009).

Natural landscapes are characterised by local abiotic factors such as climate, geology, 

topography and hydrology as well as biotic factors such as grazing and natural succession, 

and the frequency and types of natural disturbances. This results in a heterogeneous mosaic 

of habitats, with varying degrees of suitability at the species level. In agricultural systems, 

human agents replace natural agents in the disturbance of the landscape to produce 

environmental conditions suitable for crops or livestock. This is done generally through 

practices such as clearing land and tilling ground for crops and pasture seeding, irrigation, 

crop management (i.e. fertilizer and pesticide applications), and pasture management. 

These practices generally result in the homogenisation and simplification of the landscape, 

reducing habitat suitability for many species. In addition, management practices such as the 

application of fertilisers and pesticides are often detrimental to wild species. In agricultural
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landscapes then, the effectiveness of habitats as reservoirs or corridors for native species 

diversity depends strongly on the spatial and temporal patterns of disturbance caused by 

farming practices. Linear features such as hedgerows have been touted as the solution 

needed to maintain and protect woodland plant diversity in the face of increasing 

fragmentation of forest habitats (Roy & de Blois 2007, Smart et al. 2001, Corbitt et al. 

1999, Tewksbury et al. 2002). This is due to the long-held notion that hedgerows are 

essentially “linear strips of woodland” and are used by woodland organisms in much the 

same way as more extensive woodland patches are.

While hedgerows are comprised of many woodland plant species and share traits in 

common with woodlands, especially wood-margins, there are many plant species of 

woodlands that are seldom found in hedges and vice versa, and the factors involved remain 

poorly understood (McCollin et al. 2000). In Chapters 3-6 we examined woodland and 

hedgerow habitats in Fingal, respectively. It was observed during the course of fieldwork in 

both habitats that hedgerows and broadleaved wood margins share many species in 

common, although the relationships between the biotic communities of hedgerows and 

woodlands are poorly understood. Typical woodland surveys tend to avoid the margins of 

woods as being the source of “edge effects” which may add noise to datasets (French 2005, 

French et al. 2008) and hedgerow surveys generally overlook linear features greater than a 

standard width (i.e., 4m in Murray & Foulkes (2006)). In this chapter, we investigate the 

relationship between hedgerow and woodland communities in Fingal (north County 

Dublin). The objective is to compare and describe the plant species arrangement of 

hedgerows and the margins that exist around remaining woodland patches, in the context of 

the the woodland species they contain. Both of these habitats are the product of a long 

history of agricultural disturbance in a previously forested landscape and they share many 

of the same natural and anthropogenic disturbance factors which tend to be absent or 

reduced within the interior of woodlands. Spatial and disturbance factors such as woodland 

patch size, connectivity, nutrient availability and alien species invasions are all examined 

here in light of their effects on species diversity and the suitability of the habitats for native 

forest species.

7.1.1. Hedgerows

Hedgerows are often described as “linear woodland” and have been promoted as surrogate 

habitat for forest species, especially in North America (Corbitt et al. 1999) and Western 

Europe (Baudry et al. 20(X)), where the conservation role of corridors holds considerable 

attractiveness to landscape planners. Many studies have examined the suitability of 

hedgerows and similar habitats as corridors for the movement of woodland flora and fauna 

across agricultural landscapes, including woodland herbs (Roy & de Blois 2006, Wehling
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& Diekmann 2009, Corbitt et al. 1999, Campagne et al. 2009), arthropods (Martin et al. 

2001), and small mammal and bird species (W egner & Merriam 1979, Bennett et al. 1994, 

Schippers et al. 2009). The effectiveness of hedgerows and field margins as surrogate 

habitat for forest species remains ambiguous; however, and they have been found to vary 

widely in their effectiveness as surrogate habitat, and the efficacy of the linear habitat 

depends on the species using it, the structural complexity and size of the linking habitats, 

the extent of the corridor network and the local environmental and land use factors (Davies 

& Pullin 2007).

7.1.2. Wood Margins

Although many studies have examined the relationship between forest edges and specific 

organisms such as birds (Reino et al. 2009, McCollin 1998), mammals (W olf & Batzli 

2004, Salek et al.), arthropods (M agura 2002, Burel 1989, Urbas et al. 2007, Buddie et al. 

2004), and lichens (Kivisto & Kuusinen 2(M)0, Boudreault et al. 2008), few have examined 

the plant species composition of edge communities in depth. The first notable -albeit brief- 

study of wood margin communities in Ireland was by W ilmanns & Brun-Hool (1982), in 

which they described Irish woodland edges as examples of “M antel” and “Saum” 

communities. The “M antel” refers to the zone of woody shrub and sapling vegetation 

which, under normal conditions, surrounds a woodland; v/hile “Saum” (literally, a “hem”) 

is used to describe the narrow zone of vegetation, usually comprised of tall herbs, which 

lies between the woodland or scrub and the adjacent grassland or cropland.

7.1.3. Development o f  Irish woodland habitats

In Ireland, as in most parts o f western Europe, temperate broadleaved forests would have 

been the natural climax vegetation (Cross 2006) but, over centuries of human use, they 

have been reduced to small, scattered patches in a largely agricultural landscape, beginning 

some 4,000 years ago (Duignan 1944). Up until the 1950s then, Ireland was a 

predominantly agricultural economy, with the agricultural sector making the largest 

contribution to the nation’s GNP. This has declined in recent years with economic 

expansion, and by 2001, agriculture accounted for only 4% of the total GNP of the country. 

Nevertheless, agricultural land still makes up the majority of the landmass of Ireland, with 

approximately 61% of the Republic being used for farming. The majority of this is 

grassland, with over 90% of the agricultural area consisting of pasture, grass silage or hay, 

and rough grazing. Consequendy, there is very little left in the way of natural habitats, and 

what remains is highly influenced by the surrounding agriculture.

Approximately 1% or 69,000 ha native woodland remained at the end of the 19'*' century 

(Forest Service 2007). Even today, native broadleaved woodland still comprises only ca.
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2% of the land surface of Ireland (Perrin et al. 2008a). State afforestation programs had 

increased forest cover to approximately 420,000 ha by 1985, mostly through plantations of 

exotic conifers (Figure 7.1). Until the mid-1980s, the majority of forestry was managed by 

the State, and Coillte Teoranta, the Irish Forestry Board, formed in 1989, continues to 

manage nearly 60% of Irish forests. The mid-1980s onwards saw an increase in private 

forestry, encouraged by State funding and EU grant schemes. The current area under forest 

in Ireland is now approximately 700,000 ha, or c.10% of the land area. Conifers comprise 

nearly 95% of Coillte Teoranta’s forests (2004) and the extent of native broadleaved forests 

still remains very small. The role of habitat corridors and reserves of natural woodland 

biodiversity in this man-made landscape of pasture, cropland and conifer plantations may 

therefore be extremely significant, and the extensive hedgerow network in Ireland may be 

responsible for the continued persistence of many woodland species.

20,000

15,000 State

10,000

5,000

1920 1930 1940 1950 1960 1970 1980 1990

Year

Figure 7.1. Afforestation in Ireland from 1920 to 1998 (Gillmor 1998)

7.2. Study area
Fingal is one of four administrative counties formed out of the historic County Dublin 

under the Local Government Act (Oireachtas 2001). It covers an area of approximately 450 

square kilometres (173 square miles) and stretches from the River Liffey and Dublin City in 

the south to County Meath in the north, and from the Irish Sea coast in the east to counties 

Meath and Kildare in the west. Although traditionally rural and agricultural, the expansion 

of Dublin City in recent decades has also seen rapid population growth in neighbouring 

Fingal. The population of Fingal at the last Census (2006) was 239,992, representing nearly
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5.7% of the total population of the State and making it the fourth most populous county in 

the nation (Central Statistics Office 2006). The 2006 census also indicated that Fingal had 

the fastest-growing population in the State, presenting an urgent need for careful and 

sustainable development in order to preserve the rich natural and cultural heritage within 

the county.

7.2.1. Woodland & Hedgerow Habitats in Fingal

As a small Irish county with a relatively uniform geology and soils, as well as a long 

history o f agriculture and settlement, Fingal may not be an ideal unit on which to base a 

study of woodland vegetation. There are no natural woodlands remaining in the county and 

existing woodlands are sparsely distributed and fragm ented into small lots (maximum size 

is 41.35 ha, at Luttrellstown). However, Fingal is well-positioned to provide information 

regarding the suitability of surrogate habitats for woodland species precisely because of the 

long absence of natural woodland and the anthropogenic nature of the landscape. In 

addition, the proximity of urban centres such as Swords and Dublin provide an opportunity 

to examine the effects of both agriculture and urbanization on woodland plant species 

diversity.

7.2.2. Woodland area in Fingal- FIPS 1998

The sizes of existing woodland areas in Fingal were determined using data from the Forest 

Inventory Planning Survey (FIPS). Between 1993 and 1997, a forest classification project 

was carried out with the objective o f categorising Ireland's forests into general species and 

development classes. It was developed using an assortment o f satellite imagery (Landsat 

Thematic Mapper) and ortho-aerial photographs taken in 1995. The result was FIPS95, a 

GIS platform running in ESRI ArcView that digitally mapped all forested areas in Ireland > 

0.2 ha in size (Gallagher et al. 2001). In 1998, the platform was renamed FIPS98 and 

updated to include private afforestation records for those plantations in receipt of grant/ 

premium aid at the end of 1998. The dataset has been updated again in 2007, to include the 

additional 99,520 hectares of lands in Ireland that have been afforested between 1999 and 

2007, but since very little of this recent planting has occurred in Fingal, the FLPS98 dataset 

is sufficient for use in estimating woodland area in the county.

From the FIPS98 dataset it can be determined that Fingal has a total forest cover of 422.29 

ha (or 4.2 km^), or just less than 1% of the county. Nearly 60% (252.55 ha) of this is 

broadleaved woodland, consisting of both alien and native species, whilst an additional 

31% (132.42 ha) are classified as ‘mixed woods’ of broadleaf and conifer species. FIPS 

also gives nearly 5% (17. 54 ha) of the total woodland area as dominated by alien conifers, 

although these may be under-recorded. The remaining 4%  (18.55 ha) include ‘other w oods’ 

such as arboretums and new woods of unknown type that have received recent planting
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grant permissions (Figure 7.2). The national survey of native woodlands (NSNW ) 

examined II FIPS broadleaved woodland sites in Fingal, giving a total of 100.1 ha of 

woodland comprised of mostly native species within the county (Perrin et al. 2008a, Perrin 

et al. 2006). This figure represents 24% of all woodland in Fingal and nearly 40% of the 

FIPS broadleaved/mixed woodland categories. However, as the study did not examine sites 

smaller than 0.98 ha in size and nearly 47%  of the FIPS data for Fingal fell below this 

threshold (94 out of 200 sites), native woodland may be severely under-represented in the 

county. Fingal as a whole has a mean woodlot size of 2.11 ha.

Legend

WOODLAND TYPE
Broadleaf forest 

m u  Conifer forest 

Mixed forest

O ther forest

Planting G rant App.

10 >

1 W ,

K ilom eters

Figure 7.2. FIPS (1998) map showing the extent of woodland cover in Fingal and the location 
of the 13 woodland sites examined in this study.
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7.3. Woodland margins and hedgerows compared
Due to the observed similarities between woodland margins and hedgerows and the paucity 

of studies on wood margins, a pilot survey of wood margins was carried out in the 13 

representative woodland sites in Fingal examined in Chapter 4 (cf. Figure 7.2). However, 

many woodlands in Fingal are walled and/or fenced, virtually eliminating the development 

of any margin communities. The wood margins found to be suitable for study were 

generally located along tracks or rides, or adjoining field systems and other areas where the 

overhanging woody vegetation is continuously being cut back. Woodland areas adjoining 

long abandoned or fallow fields often lacked defined margins, making the application of 

survey methods more difficult, not least because of the thorny problem of over-vigorous 

brambles.

7.3.1. Location o f Study Sites

As in the hedgerow survey discussed in Chapter 6, the methods of surveying wood 

margins are based on an adaptation of the general hedgerow survey methodology first 

developed by Murray (2003, Murray & Foulkes 2006). In this method, 30m samples are 

pre-selected (randomly, if possible) using second edition Ordnance Survey maps from the 

early 1900s and the most recent aerial photographs (2005), all set at the same scale 

(1:6000). Potential sampling areas are identified on the maps, and random starting and 

ending points for each linear plot are marked on printed copies for identification in the 

field. Random selection of both sites and sample plots reduces subjective bias in the 

datasets; however, the paucity of suitable sites in Fingal meant that all wood margin plots 

had to be chosen subjectively during the course of fieldwork. Random sampling would be 

more suitable for larger areas or those with more abundant woodland cover.

7.3.2. Sampling strategy

Out of the 13 original surveyed woodland sites, only 10 were found to have sufficient 

margins for sampling. These were Ardgillan (ARD), Brackenstown (BRAC), Gormanston 

(GORM), Howth (HOW), Luttrellstown (LUTR), Malahide (MAL), Newbridge (NEWB), 

Rush (RUS), St. Ita’s Hospital (ITA) and Stamullen (STA). Despite having suitable 

margins, permission could not be obtained to re-visit Luttrellstown or St. Ita’s Hospital in 

Portrane, and time constraints meant the exclusion of Ardgillan from the survey. The goal 

was to sample 4-5 margins per woodland site, however, the existence of walls, fences, 

roads and other built structures severely curtailed the number of samples from each of the 7 

remaining study sites. Finally, only those margins that contained more than 75% 

broadleaved shrubs and/or trees were sampled. In all, twelve plots were sampled at 7 of the
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original 13 woodland sites. Details of the wood margin sample plots are presented in in 

Table 7.1.

7.3.3. Field Survey Methods

Within the stratified woodland edges, sampling of the vascular plant communities was 

carried out using 30-metre strips. Each of these strips was 6 m wide, as measured from the 

outer drip-line of the canopy to the interior of the wood. Within each 180m^ sample plot, all 

woody species were recorded and their height and percent cover of each species visually 

estimated to the nearest 5%. As in the sampling method developed for hedges in Chapter 

6, three 10m x Im sample plots were also set in the middle of the 30m x 6 m strip in a 

nested design in order to sample the herbaceous vegetation within each linear plot. These 

were later combined with the woody vegetation data from each strip. The fieldwork was 

conducted between June and September 2008, and nomenclature for all recorded vascular 

plants generally follows Stace (2010). Bryophytes and lichens were excluded from 

recording unless extensive in cover, and they were not included in the quantitative analyses. 

These data were then combined with the data from the woodland and hedgerow surveys for 

comparative analyses.

Table 7.1. Location of wood margin plots in 7 of 13 representative woodlands

Site Location Site Code No. of Plots Plot size (m̂ )
Grid Square 
References

1 Braciienstown BRAC 3 180 O 165 467

2 Gormanston GORM I 180 0 168 663

3 Howth HOW 2 180 o 277 382

4 Malahide MAL 1 180 o 215 454

5 Newbridge NEWB 2 180 0 218 500

6 Rush Demesne RUS 2 180 0 265 558

7 Stamullen STA 1 180 0 147 645
TOTAL: 12
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7.3.5. Analysis methods

One-way ANOVAs were used to compare single factors, such as species diversity between 

the datasets for woodlands (W D), hedgerows (HR), and wood-margins (WM), while the 

differences in mean percent cover of species shared by all three habitat types were 

examined using two-way ANOVAs. All ANOVAs were calculated using the statistical 

software package SPSS (SPSS Inc. 2009) and post-hoc multiple means comparisons were 

performed using Tukey's honestly significant difference (HSD) test.

Data screening, transformations and multivariate analyses were carried out using PC-ORD 

5 (McCune & M efford 2005). In screening the dataset for outliers, five plots were identified 

as potential outliers (S.D. >2.0) but only two extreme outliers, HOW _W 03, (S.D. = 4.8) 

and ITA_W03 (S.D = 3.26), were removed from further analyses. To reduce noise in the 

dataset, all species that occurred in two or fewer sample plots (1.4%) were removed 

(McCune & Grace 2002). A hierarchical, agglomerative, polythetic method of cluster 

analysis was selected for classification, using S0rensen’s (Bray-Curtis) distance measure 

and a flexible beta group linkage method with param eter p set at -  0.25 (Lance & Williams 

1967). Ordination was carried out with Non-metric multidimensional Scaling (NMS), 

using S0rensen’s distance measure. The program was run in a “slow and thorough” mode 

from a randomly selected starting configuration and the parameters were set as follows: two 

axes, no step down in dimensionality, 200 iterations, and 50 runs using real data. The 

stability criterion was set at 0.00001 and the number of iterations to evaluate stability set at 

15.

In order to examine the floristic composition of all three habitats, the Fingal dataset has 

been sorted in a synoptic table in which frequency and abundance values for each species 

within each group are presented (See A ppendix  6). Constant species are those with an 

overall frequency greater than 50% (IV or V), while preferential species are less frequent 

but illustrate a strong affiliation with specific groups. General associates are species with a 

frequency of III or less, and do not demonstrate an affinity with any particular group 

(Rodwell ef a/. 1991).
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7.4. Description of woodland & hedgerow habitats: results 

7.4.1. Overall species richness

From a total of 144 sample releves in 25 sites across Fingal, 216 vascular plant species 

were recorded from woodland (WD), hedgerow (HR), & wood-margin (WM) habitats. 108 

species were recorded from 48 x lOOm  ̂ WD plots; 81 species were recorded from 12 x 

180m^ WM plots; and 178 species were recorded from 84 HR plots with a mean size of 

174m2.

On average, 16 species (n = 48, s.e. = 0.8) were found in the lOOm  ̂ WD plots. The most 

species-rich plots were HR plots; however, the range of species richness is much greater for 

hedgerow plots than for woodland or wood-margin plots, suggesting that hedgerows are 

both the most species-rich and the most species-poor of all the sample releves (Figure 

7.2).The most floristically-rich hedgerow plot was NEWB03, at Newbridge Demesne (57 

spp./210m^), while the richest woodland plot was LUTR_W04, at Luttrellstown (28 

spp./IOOm^).

Like the most species-poor hedgerow plots (HOW02, 15 spp./480m^; HOW03, 16 

spp./270m^), the most species-poor woodland plot (HOW_W03, 4 spp./lOOm^), occurred at 

Howth. Yet Howth also had the richest WM plot with 27 spp/180 m  ̂ (HOW_WMOI). 

Possible reasons for this are discussed in section 7.5.

Dog Rose (Rosa canina) in a ypical hedgerow landscape in Fingal
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Figure 7.2. Mean number of vascular plant species per site (SR + standard error) recorded in 
woodland (WD), hedgerow (HR) and wood-margin (WM) habitats.
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7.4.2. Overall Species Diversity

a-diversity

Calculation of Sim pson’s Reciprocal Diversity (1 /Z > r ) revealed vascular plant diversity to 

be highest in hedgerow plots, with a mean figure of 10.9 (n = 84, s.e. = 0.4). This was 

followed by wood margins, with a mean reciprocal figure of 7.5 (n = 12, s.e. = 0.7) and 

finally woodland plots with a figure of 5.8 (n = 48, s.e. = 0.3) (Table 7.2).

Table 7.2. Mean number of vascular plant species per releve (SR* ± standard error) and mean 
Simpson’s Reciprocal Index of diversity (1/Dr ± standard error) recorded in woodland (WD), 
hedgerow (HR) and wood-margin (WM) habitats.

Code Habitat No. Plots
(n)

Plot Size 
(m̂ ) Mean SRr SRs Range Mean 1/Dr

WD Woodland 48 100 15.8 ±0 .8 4 - 2 8 5 .8+ 0 .3

HR Hedgerow 84 174* 28.4 + 0.9 1 4 -5 7 10.9 ± 0 .4

WM Wood Margin 12 180 20.3 + 1.3 1 3 -2 7 7.5 ±0.7

Total: 144

A one-way ANOVA revealed significant differences in species diversity ( F =  44.95, 

d.f. = 2, P < 0.0001) between woodlands and hedgerows and hedgerows and wood-margins, 

but not between woodlands and wood-margins (Figure 7.3).

Q

cn

p < 0.05

Habitat

Figure 7.3. Mean Simpson’s Reciprocal diversity (1/D) values for woodland (WD), hedgerow 
(HR) and wood-margin (WM) plots in Fingal (+ 1 standard error). Different letters indicate 
significant differences in diversity between WD plots, HR plots and WM plots (a, b), using 
Tukey’s post-hoc tests, where p < 0.05.
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In spite of the variation in releve sizes there is a strong correlation (r^ = 0.682935) between 

overall species richness (SRaii) and the Simpson’s Reciprocal (I/D-m) for all 144 plots, 

supporting the use of Simpson’s Reciprocal Index as a measure of a-diversity between 

unequally-sized sample plots (Figure 7.4.)-

n =  144, = 0.6S2935
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Figure 7.4. Relationship between mean species richness (SR) and mean species diversity 
(Simpson’s Reciprocal, 1/D) of all vascular species recorded from woodland (WD), hedgerow 
(HR) and wood margin (WM) plots.

P-diversity

As P-diversity (Pw) is essentially a measure of the species variation between sample areas, 

or the rate of change in species compostion across habitats, a higher P-diversity value 

occurs when there is greater difference between samples and a low value occurs when 

samples are similar in species composition. McCune & Grace (2002) indicate that a Pw 

value of 5 is high, therefore the 19 hedgerow sites had the greatest variation, with a mean p- 

diversity of 5.26 and ranging between 3.94 for St Catherine’s Park (SCAT) and 8.21 for 

Rush (RUS) (Table 7.3). Woodlands had the lowest P-diversity with a mean of just 0.95 for 

the 13 sites and a range between 0.3 for Brackenstown (BRAC) and 1.84 for Knockmaroon 

(KM) (Table 7,3). This corroborates field observations of close similarities in the 

vegetation between the releves placed in woodland sites across Fingal. Although the sample 

pool is too small to offer any statistically valid proof, preliminary results suggest that 

wood-margins may be intermediate in p-diversity between woodlands and hedgerows; with 

a mean Pw of 2.81 for the 7 sites (Table 7.3) and a range between 1.95 for Howth (HOW) 

and 3.50 for the Brackenstown (BRAC) and Gormanston (GORM) sites.
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7.4.3. Common species composition o f the three study habitats

The most frequently encountered species in all three datasets are Hedera helix, Fraxinus 

excelsior, Rubus fruticosus, Crataegus monogyna, Urtica dioica, Aspleniurn scolopendrium  

and Sambucus nigra (Tables 7.4, 7.5). Most of these common species also had high mean 

estimated percent cover, the exceptions being Aspleniurn scolopendrium  and Ilex 

aquifolium, which although frequent, did not typically make up a large percentage of the 

overall plant cover in each habitat.

Despite these shared common species, the structure and composition of hedgerow habitats 

was found to differ greatly from woodland habitats. Hedgerows are richer overall in 

species; however, many of these are grassland and ruderal species of open areas which are 

rare in closed woodland. Indeed, graminoids alone made up 23% of all the species records 

from hedgerow plots in this study. Among woody species, only Rosa canina agg 

demonstrated a stronger affinity for hedgerows, with 75 out of 82, or 92%, of all records of 

this species occurring in hedges.

Only four abundant species were most often recorded from woodland plots, and these were 

A cer pseudoplatanus, Fagus sylvatica. Ilex aquifolium  and Quercus robur (Figure 7.5, 

Table 4.4.5). W oodland specialist herbs, which have a scattered distribution and seldom 

occur at high frequencies, are dealt with in section 7.4.7 of this chapter.
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Figure 7.5. Frequency (%) of the 25 most common vascular plant species in woodland (WD), 
hedgerow (HR) and wood-margin (WM) plots.
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Table 7.3. Site species richness (SR) and beta diversity ((Iw) for woodland (WD), hedgerow 
(HR) and wood-margin (WM) habitats in Fingal.

Site Name Code SR M ean SR
(±s.e.)

Bw

W oodland (WD)

Ardgillan demesne ARD 33 19.0 ± 1.6 0.73

Brackenstown BRAC 24 18.5 ±1.5 0.30

Gormanston estate GORM 31 19.3 ±0.7 0.60

Hampton demesne HAM 30 17.0 + 0.6 0.76

Howth demesne HOW T 30 11.3 ±3.8 1.65

Malahide demesne M AL 25 13.8 ± 1.2 0.82

Newbridge demesne NEW 28 14.0 ±2.8 1.00

St. Ita’s Hospital (Portrane) ITA 35 15.0 + 4.0 1.33

Rush demesne RUS 37 19.0+1.5 0.95

Stamullin STA 34 24.3 + 1.3 0.40

Luttrellstown demesne LUTR 39 22.0 ± 3 .4 0.77

Knockmaroon estate KM 39 13.8 ± 1.3 1.84

St. Catherine’s Park SCAT 29 13.6 + 2.5 1.13

Total no. species 
all WD sites: 105 M ean Pw: 0.95

H edgerow (HR)

Ardgillan/Strifeland ARD 65 27.8 ±3.9 5.40

Causestown CAU 64 29.4 + 2.3 5.05

Charstown CHAR 55 25.4 ±3.2 6.01
Curragh East CURE 75 32.4 ±2.7 4.49
Curragh West CURW 56 23.8 ±2.1 6.48

Dollards DOLL 56 28.4 ± 1.7 5.27
Gormanston/T obersool G ORM 71 34.4 + 3.0 4.17
Hilltown H ILL 69 32.2 ± 3.5 4.53

Hollywood H OLL 61 30.3 + 2.3 4.88

Howth demesne HOW 42 22 .7+ 6 .2 6.85

Malahide demesne M AL 40 26.0 ± 10.0 5.85

Newbridge demesne/Turvey NEWB 78 32.8 ±6.8 4.43

Newpark NW PK 55 25.4 ±3.7 6.01

Pluckhimin PLU 64 31 .0± 2 .5 4.74

Rush RUS 72 19.3+2.2 8.21

St. Catherine’s Park SCAT 57 36 .0+ 13 .0 3.94

St. Margaret’s M ARG 80 33.8 ±3.1 4.27

Wimbletown W IM 56 28.0 ±3.3 5.36

Wyanstown WYA 70 35.4 ± 1.9 4.03

Total no. spp. 
all HR sites: 178 M ean Pw: 5.26

W ood M argins (WTVI)

Brackenstown BRA 38 18.0 ±3 .2 3.50

Gormanston estate GOR 18 18.0 ± 0 .0 3.50

Howth demesne HOW 45 27.5 ±0.5 1.95

Malahide demesne M AL 23 23.0 ± 0 .0 2.52

Newbridge demesne NEWB 29 20.5 ±0.5 2.95

Rush demesne RUS 25 19.5 ± 1 .0 3.15

Stamullin STA 26 26.0 ± 0 .0 2.12

Total no spp. 
all WM sites: 81 M ean fiw: 2.81
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Table 7.4. A com parison of native, alien & naturalised tree and shrub percent cover between  
woodland (W D), hedgerow (HR) and w ood-m argins (W M ); includes all species with a m ean % 
cover > 0.1 % (+/- standard error). Significance (p-value) is derived from  Tukey's H SD  post- 
hoc test following M ANOVA. Values <0.001 indicate strong affinity for one or m ore o f  the 
three habitats in Fingal (n.s. = not s ig n if ic a n t).d e n o te s  naturalised alien species

Woody Species WD HR WM p-values

No. plots 48 84 12 p  WD vs. 
HR

p  HR vs 
WM

p  WD vs 
WM

Crataegus monogyna 3.40 + 0.9 44.96 ±3.3 6.67 ±2.8 <0.001 <0.001 n.s.
Rubus fruticosus agg. 16.35 + 3.5 38.26 ±2.7 29.17 ±11.0 n.s. n.s. n.s
Acer pseiidoplatanus* 23.56 +4.3 2.77 +0.7 28.54 ±5.8 n.s n.s n.s
Fraxinus excelsior 27.71 +3.5 21.13 ±3.3 18.58 ±6.8 n.s. n.s. n.s.
Fagus sylvatica* 25.54 + 4.8 1.44 ±0.7 7.71 ±6.6 <0.001 n.s n.s.
Hedera helix (climber) 3.50+1.1 15.35 +1.6 7.92 ±2.8 <0.001 n.s. n.s.
Sambiicus nigra 4.04+0.8 6.96 ±1.6 13.75 ±4.1 n.s. n.s. .041
Primus spinosa 0.56 +0.5 10.79 ±2.4 0.83 ±0.8 n.s. n.s. n.s.
Ilex aquifolium 8.33 + 2.2 1.89 ±0.6 6.67 ±4.7 .003 n.s n.s.
Rosa canina agg. 0.67 ± 0.5 9.87+1.0 0.21 +0.1 <0.001 <0.001 n.s.
Quercus robur 3.52+ 1.2 0.42 +0.4 9.25 +4.8 .041 <0.001 .033
Symphoricarpos albus* 1.69 + 0.8 0.05 +0.0 7.08 ±6.2 n.s. .003 .043
Ulmus glabra 5.60+17 0.51 +0.3 5.00 ±2.9 .001 n.s. n.s.
Corylus avellana 4.31 ±1.4 1.27 +0.7 1.67 ±1.1 .085 n.s. n.s.
Beiula pubescens 3.85+2.4 - 0.04 +0.0 .072 n.s. n.s.
Ulex europaeus 1.04+1.0 3.55+1.3 - n.s. n.s. n.s.
Quercus ilex* - - 3.33 ±3.3 n.s. .003 .005
Pinus sylveslris* 2.92+2.0 - 2.92 +2.2 n.s. n.s. n.s.
Ulmus X hollandica* - 2.35 +1.3 2.92 ±2.9 n.s. n.s. n.s.
Taxus baccata 2.83±1.6 0.12 ±0.1 - .046 n.s. n.s.
Prunus avium 0.67±0.5 2.64+1.1 0.42 ±0.4 n.s. n.s. n.s.
Ulmus procera * -- 2.63 ±1.2 - n.s. n.s. n.s.
Lonicera periclymenum 2.46+1.3 1.18 +0.4 0.17+0.2 n.s. n.s. n.s.
Rhododendron ponticum* 0.21 +0.2 - 2.08 ±2.1 n.s. .007 .023
Quercus x rosacea 1.98+1.7 1.35 ±0.9 - n.s. n.s. n.s.
Ulmus minor* - 1.24+0.8 1.75 +1.7 n.s. n.s. n.s.
Aesculus hippocastanum* 1.40+1.1 0.01 ±0.0 1.25 ±1.3 n.s. n.s. n.s.
Alnus glutinosa 1.35 +0.8 - - .053 n.s. n.s.
Belula pendula 0.54 +0.3 0.06 +0.1 1.25 ±1.3 n.s. .076 n.s.
Carpinus betiilus* 0.83 +0.7 0.13 +0.1 - n.s. n.s. n.s.
Salix cinerea 0.21 +0.2 0.79 +0.4 - n.s. n.s. n.s.
Malus domestica * - 0.73 +0.4 - n.s. n.s. n.s.
Liguslrum vulgare 0.52 +0.4 0.37 +0.2 -- n.s. n.s. n.s.
Salix alba * 0.52 ±0.5 - - n.s. n.s. n.s.
Prunus laurocerasus* 0.50 ±0.2 - - .003 n.s. n.s.
Euonymus europaeus -- 0.50 +0.3 - n.s. n.s. n.s.
Prunus domestica * - 0.49 +0.3 - n.s. n.s. n.s.
P. X canescens* 0.31 ±0.3 0.48 +0.5 - n.s. n.s. n.s.
Picea spp. * 0.48 ±0.4 - - n.s. n.s. n.s.
Salix caprea - 0.39 +0.4 - n.s. n.s. n.s.
Daphne laureola* 0.38 ±0.2 - 0.08 +0.1 .073 n.s. n.s.
Castanea sativa * 0.31 ±0.3 - - n.s. n.s. n.s.
Rosa arvensis 0.17 ±0.1 0.26 ±0.1 - n.s. n.s. n.s.
Sorbus hibernica - 0.24 ±0.2 - n.s. n.s. n.s.
Ribes rubriim * 0.23 ± .l 0.01 +0.0 - .039 n.s. n.s.
Griselinia littoralis* 0.21 +0.2 - - n.s. n.s. n.s.
Malus sylvestris - 0.18+0.1 - n.s. n.s. n.s.
Alnus incana* - - 0.17 ±0.2 n.s. .003 .005
Abies alba* 0.13 ±0.11 - - n.s. n.s. n.s.
Syringa vulgaris* - 0.12+0.1 - n.s. n.s. n.s.
Cupressus macrocarpa * 0.10 + 0.10 - -- n.s. n.s. n.s.
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Table 7.5. A com parison of herbaceous species percent cover between woodland (W D), 
hedgerow (HR) and wood-m argins (W M ); includes all species with a mean % cover > 0.1 %
(+/- standard error). Significance (p-vaiue) is derived from  Tukey's HSD post-hoc test 
following M ANOVA. Values <.001 indicate strong affinity for one or more o f the three habitats 
in Fingal (n.s. = not significant).* denotes naturalised alien species.

Herbaceous Species W D HR WM /j-values

48 84 12 p  WD vs. p  HR vs p  WD vs
No. plots HR WM WM
Hedera helix (field layer) 52.65 +5.6 27.76 + 3.0 59.58 ±9.4 <.001 .005 n.s.
Arrhenathenim elatius - 22.14+2.8 3.00±1.4 <.001 ,006 n.s.
Urtica dioica 1.96 + 0.8 19.71 +2.6 13.92 ±5.5 <.001 n.s. n.s.
Galium aparine 0.83±0.4 16.92 ±2.5 2.83 ±1.3 <.001 m i n.s.
Elytrigia repens - 14.89 ±2.4 7.50 ±3.2 <0.001 n.s. n.s.
Loliiim perenne - 13.82 ±2.6 0.83 ±0.6 <.001 .058 n.s.
Holcits lanatiis - 13.17±1.9 2.25 ±1.4 <.001 .021 n.s.
Agrostis stolonifera -- 11.44 ±2.4 1.08 +0.8 .001 n.s. n.s.
Heraclewn sphondylium 2.67 ±0.7 10.71 ±1.7 3.58 +1.2 .001 n.s. n.s.
Polystichum setiferum 10.52+2.1 6.82+1.2 1.50 +0.5 n.s. n.s. .048
Allium ursimim 8.33 + 2.7 - 3.33 ±2.3 <0.001 n.s. n.s.
Festuca riihra/ovina agg. - 6.87 ±1.4 0.92 +0.8 .001 n.s. n.s.
Agrostis capillaris 0.02±0.0 6.52 ±1.7 0.83 +0.8 .009 n.s. n.s.
Cirsium arvense - 6.32+1.1 0.58 ±0.2 <.001 .046 n.s.
Angelica sylvestris 1.19+0.7 5.96+1.2 0.83 ±0.8 n.s. n.s. n.s.
Brachypodium sylvaticum 5.41 ±2.4 5.46+1.1 1.67 ±0.9 n.s. n.s. n.s.
Filipendula ulmaria 0.85+0.6 4.88 +1.3 1.67 ±1.7 0.051 n.s. n.s.
Dactylis glomerata 0.10+0.1 4.57 ±1.0 1.67+1.7 .003 n.s. n.s.
Carex pendida 3.38+1.9 0.08 ±0.1 - .043 n.s. n.s.
Aspleniitm scolopendrium 1.54+0.3 3.37 ±0.5 0.83 +0.4 .019 n.s. n.s.
Ranunculus repens - 3.37 ±0.6 2.25 ±0.9 <.001 n.s. n.s.
Vicia sepium 0.02±0.0 3.10+0.6 0.17 +0.1 .001 .096 n.s.
Ranunculus ficaria 2.71+i.O 0.02 ±0.0 - .001 n.s. .092
Equisetum telmateia - 2.38 +1.3 - n.s. n.s. n.s.
Dryopteris dilatata 2.25 ±1.0 0.12±0.1 0.17 +0.2 .008 n.s. n.s.
Bromopsis ramosa 0.52 ±0.5 1.95 ±0.9 - n.s. n.s. n.s.
Veronica chamaedrys 0.27 +0.1 1.85 +0.4 0.17+0.1 .002 .084 n.s.
Calystegia sepium 0.10+0.1 1.83 +0.9 - n.s. n.s. n.s.
Viola riviniana 0.84 ±0.2 1.82 ±0.6 0.25 ±0.1 n.s. n.s. n.s.
Geum urbanum 1.79 ±0.4 1.08 ±0.2 1.00 ±0.6 n.s. n.s. n.s.
Triticum aestivum* - 0.13 +0.1 1.67 ±1.7 n.s. .019 .014
Deschampsia flexuosa 1.67 ±1.7 -- - n.s. n.s. n.s.
Solamim dulcamara - 1.62 ±0.7 - n.s. n.s. n.s.
Rumex sanguineus 0.38 ±0.1 1.55 ±0.4 0.50 ±0.2 .048 n.s. n.s.
Anisantha sterilis - 1.55 ±1.2 - n.s. n.s. n.s.
Poa annua - 1.55 ±0.7 - n.s. n.s. n.s.
Epilobium hirsutum - 1.37 +0.5 - .060 n.s. n.s.
Aegopodium podagraria* 0.31 ±0.3 1.26 ±1.0 - n.s. n.s. n.s.
Angelica sylvestris 0.21 ±0.2 1.19±0.5 - n.s. n.s. n.s.
Cirsium vulgare - 1.19 ±0.5 - n.s. n.s. n.s.
Nasturtium spp. - 1.14 ±0.5 - n.s. n.s. n.s.
Taraxacum officinale agg. 0.02 +0.0 1.11 ±0.2 0.25 ±0.1 <0.001 .087 n.s.
Dryopteris filix-mas 1.08 +0.3 0.30 +0.2 - .063 n.s. n.s.
Geranium robertianurn 0.98 +0.5 0.95 ±0.2 0.42 ±0.2 n.s. n.s. n.s.
Lathyrus pratensis - 0.92 +0.4 0.08 ±0.1 n.s. n.s. n.s.
Rumex obtusifolius - 0.92 ±0.2 0.25 +0.2 .006 n.s. n.s.
Galium verum 0.04 ±0.0 0.86 ±0.5 - n.s. n.s. n.s.
Equisetum arvense - 0.85 ±0.3 - n.s. n.s. n.s.
Epilobium palustre - 0.85 ±0.8 - .033 n.s. n.s.
Torilis japonica - 0.10 ±0.1 0.83 +0.8 n.s. .029 .017
Allium triquetrum* 0.42 +0.3 - 0.83 ±0.8 n.s. n.s. n.s.
Carex remota 0.15 ±0.1 0.82 ±0.4 - n.s. n.s. n.s.
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Herbaceous Species W D H R W M p-values

p  WD vs. 
HR

p HR vs 
WM

p  WD vs 
WM

Primula vulgaris 0.79 ±0.2 0.74 ±0.2 0.08 +0.1 n.s. n.s. n.s.
Phleum pratense - 0.76 ±0.4 - n.s. n.s. n.s.
Potenlilla reptans - 0.75 ±0.2 - .001 .068 n.s.
Malus domestica * - 0.73 ±0.4 - n.s. n.s. n.s.
Circaea luletiana 0.73 ±0.3 0.01 +0.0 - .002 n.s. n.s.
Petasites fragrans 0.73 +0.4 - - .047 n.s. n.s.
Planlago lanceolata 0.02 ±0.0 0.63 ±0.2 - .081 n.s. n.s.
Carex flacca 0.42 ±0.4 0.62 ±0.3 - n.s. n.s. n.s.
Senecio jacobaea - 0.62 +0.2 - .008 n.s. n.s.
Poa pratensis - 0.58 ±0.2 0.42 ±0.4 n.s. n.s. n.s.
Avena strigosa - 0.57 ±0.3 - n.s. n.s. n.s.
Cerastium fontanum - 0,55 ±0.1 0.08 +0.1 .010 n.s. n.s.
Euonymus europaeus - 0.50 +0.3 - n.s. n.s. n.s.
Sanicula europaea 0.49 ±0.2 0.05 +0.0 0.08 ±0.1 .010 n.s. n.s.
Iris pseudaconis 0.10 ±0.1 0.49 ±0.5 - n.s. n,s. n.s.
Trifolium repens - 0.48 ±0.1 - .014 n,s. n,s.
Dryopteris aemula 0.46 ±0.3 - - .082 n,s. n,s.
Glechoma hederacea 0.04 ±0.0 0.46 ±0.3 0.42 +0.4 n.s. n,s. n,s.
Dryopteris affinis 0.44 ±0.2 - - ,001 n.s. n,s.
Chrysosplenium
oppositifoUum 0.42 +0.2 - -

,005 n.s. n,s.

Rumex acetosa - 0.02 ±0.0 0.42 ± 0.4 n.s. .007 ,008
Pteridium aquiUnum 0.21 ±0.2 0.01 ±0.0 0.42 ±0.4 n.s. n.s. n.s.
Deschampsia caespitosa - - 0.42 ±0.4 n,s. .003 .005
Carex sylvatica 0.40 ±0.2 0.21 ±0.1 0.08 +0.1 n.s. n.s. n.s.
Vicia cracca - 0.38 ±0.2 - n.s. n.s. n.s.
Eupatorium cannabinum - 0.37 +0.4 - n,s. n,s. n.s.
Rumex conglomeratus - 0.37 ±0.1 - ,036 n.s. n.s.
Juncus effusus - 0.35 ±0.2 - n.s. n.s. n.s.
Veronica montana 0.35 ±0.1 - - .003 n.s. n.s.
Lapsana communis - 0.32 ±0.2 - n.s. n,s. n.s.
Polypodium spp. - 0.32 ±0.1 - n.s. n.s. n,s.
Veronica heccabunga - 0.32 ±0.2 - n.s. n.s. n.s.
Siellaria media - 0.31 ±0.2 - n.s. n.s. n.s.
Galium odoratum 0.02 +0.0 0.30 ±0.3 - n.s. n.s. n.s.
Festuca pratensis - 0.30 +0.2 - n.s. n.s. n,s.
Potentilla anserina — 0.27 ±0.1 — n.s. n.s. n.s.
Epilobium pan’iflorum - 0.26 ±0.1 0.08 ±0.1 n.s. n.s. n.s.
Cynosurus cristatus - 0.25 ±0.2 - n,s. n.s. n.s.
Poa trivialis 0.10+0.1 0.04 ±0.0 0.25 ±0.2 n.s. n.s. n.s.
Arctium minus - 0.24 ±0.2 - n.s. n.s. n.s.
Petasites hybridus - 0.24 ±0.2 - n,s. n.s. n.s.
Beilis perennis - 0.24 +0.1 0.17+0.1 n.s. n.s. n.s.
Sonchus asper - 0.23 ±0.1 - n,s. n.s. n.s.
Glyceria maxima - 0.20 ±0.1 - n,s. n.s. n.s.
Rumex crispus - 0.20 ±0.2 - n,s. n.s. n,s.
Apium nodiflorum - 0.18 ±0.1 - n,s. n.s. n.s.
Brassica napus* - 0.18 ±0.1 - n,s. n.s. n.s.
Cirsium palustre - 0.18 ±0.1 - n,s. n.s. n.s.
Stellaria graminea - 0.18 ±0.1 - n,s. n.s. n.s.
Ranunculus acris 0.04 ±0 .0 0.10+0.1 0.17 + 0.1 n.s. n.s. n.s.
Conopodium majus - - 0 .17±0.2 n.s. .003 .005
Oxalis acetosella 0.04 ±0.0 - 0.17 ±0.2 n.s. .020 n.s.
Arum maculatum 0.17 +0.1 0.15 ±0.1 0.08 ±0.1 n,s. n.s. n.s.
Holcus mollis 0.17 +0.1 - — n,s. n.s. n.s.
Achillea millefolium - 0.17 ±0.1 — n.s. n.s. n.s.
A thyrium fdix-femina 0.15+0.11 - 0.04 ±0.04 n.s. n.s. n.s.
Phalaris arundinacea - 0.14 ±0.1 — n.s. n.s. n.s.
Convolvulus arvensis — 0.13 ±0.1 - n,s. n.s. n.s.
Epilobium palustre - 0.13 ±0.0 - .033 n,s. n.s.
Plantago major - 0.13 ±0.1 0.08 ±0.1 n.s. n,s. n.s.
Senecio vulgaris - 0.12+0.1 - n,s. n,s. n.s.
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Table 7.6. Sum mary floristic overview: species with >40% frequency in woodland (W D), 
hedgerow (HR) and wood-m argin (W M ) releves.

Woodland (WD) Hedgerow
(HR)

Wood Margin 
(WM)

Total no. of releves 

Releve size

48 

100 m2

84

174 (mean)

12 

180 m2

Soecies found mainlv in No. of % No. of % No. of %
woodland and wood-marsins plots Freq. plots Freq. plots Freq.
Acer pseudoplatanus* 35 73 26 31 12 100

Fagiis sylvatica * 25 52 6 7 5 42

Hex aquifoliiim 23 48 17 20 2 17

Quercus robur 10 21 2 2 5 42
Soecies found in both woodland 
& hedges
Hedera helix (as a creeper) 44 92 84 100 12 100

Fraxinus excelsior 39 81 56 67 9 75

Rubiis fruticosus 36 75 82 98 12 100

Crataegus monogyna 22 46 79 94 8 67

Uriica dioica 12 25 69 82 7 58

Asplenium scolopendrium 26 54 60 71 6 50

Heracleum sphondyliiim 19 40 59 70 7 58

Sambuciis nigra 24 50 39 46 7 58
Soecies mainlv found in 
hedeerows
Rosa canina 4 8 75 89 3 25

Cirsium arvense 0 0 58 69 5 42

V ida sepium 1 2 49 58 2 17

Holcus lanatus 0 0 48 57 3 25

Agrostis stolonifera 0 0 43 51 3 25

Festuca riibra/ovina 0 0 42 50 2 17

Loliiim perenne 0 0 38 45 2 17

Veronica chamaedrys 7 15 37 44 2 17

Taraxacum officinale 1 2 36 43 3 25
Soecies in both hedeerows & 
wood-mareins
Hedera helix (as a climber) 16 33 73 87 11 92

Arrhenatherum elatius 0 0 65 77 6 50

Galium aparine 8 17 63 75 6 50

Ranunculus repens 0 0 43 51 6 50

Brachypodium sylvaticum 11 23 42 50 6 50

* Alien species
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7.4.4. Classification o f woodland and hedgerow habitats in Fingal

The results of flexible beta clustering are shown in Figure 7.6. Based on differences in 

species richness and diversity (Tables 7.4.-7.6.), soil organic matter and/or the presence of 

alien species (Section 7.4.5), a four-cluster solution was selected. The majority of 

hedgerow plots are clustered in group 4 with some overlap in group 3. Two stray hedgerow 

plots are clustered in majority woodland groups, MAL_01, in group 1 and ARD_01, in 

group 2, due to having species compositions more like those of woodlands than hedges (see 

discussion below). Seven WM groups are clustered with woodlands in group 1, while 5 are 

clustered in group 3 with both WD and HR groups, illustrating the transitional nature of 

wood-margins.

7.4.5. Alien Species

Of the 216 vascular plant species recorded from 144 plots, 41 are planted or naturalised 

alien species (Preston et al. 2002, Doogue et al. 1998). The most common alien species 

recorded were Acer pseudoplatanus and Feigus sylvatica, and the distribution o f alien 

species was not equal in all habitats. Instead, the frequency of aliens was lower in 

hedgerows, representing just 12%, or 21 out o f 178 of the recorded vascular species, and 

these were mostly herbaceous species. In contrast, alien species represented c. 20% of 

woodland and wood margin flora, with 23 out o f the 104 WD species (22%) and 16 out of 

the 79 WM species (20%) being aliens or doubtfully native archaeophytes.

Mean estimated percent cover of alien species was also highest in woodland and wood- 

margin plots, representing more than 20% of the total vascular plant species cover (Table 

7.7.).

Table 7.7. M ean richness (± standard error) and percent cover of alien species observed within  
woodland, hedgerow and wood-m argin sam ple plots

H abitat No.
plots (n)

Plot size 
(m")

Mean no. alien 
spp. per plot

Range Mean cover 
per plot (Vo)

Range

W oodland 48 100 2.4 ± 0.2 0 - 5 24.6 ± 2.6 0 -8 7 .8

Hedgerow 84 174* 1.2 ±0.1 1o

3.9 ± 0 .7 0 -  25.8

Wood M argin 12 180 3.5 ± 0.9 1 - 5 2 1 .0 ± 3 .2 0 - 4 5 .0

T o ta l : 144
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7.4.6. Ground flora communities o f  woodlands and hedgerows

The majority o f plant species associated with edge habitats (such as hedgerows or wood- 

margins) tend to be generalist species, unlike those found in the interior o f woodlands, 

which are inclined to be more specialist in their habitat requirements (Fry & Sarlov-Hcrlin 

1997). It would appear from Table 7.8 that o f  the three habitats, hedgerows are the richest 

and most diverse in herbaceous species. W ood-margins were also somewhat richer than 

wood interiors in vascular ground flora plant species; however, they were also larger in size 

(180 m^) and they exhibited lower reciprocal diversity (1/D) than the smaller woodland 

plots (100 m^). It remained to be seen if hedgerows and wood-margins were also suitable 

habitat for woodland specialists, such as ancient woodland indicator species (AWIs), and 

this will be examined in the next section o f this chapter (7.4.7).

Table 7.8. M ean number of vascular ground flora species per releve (SR ± standard error) and 
mean S im pson’s Reciprocal Index of diversity (1/D ±  standard error) recorded in woodland, 
hedgerow and wood-m argin habitats.

Code Habitat
No.
Plots
(n)

Plot
Size
(m^)

M ean SR SR Range Mean \ !D

\VD W oodland 48 100 7.8 ± 0,7 0 - 1 8 2.46 ±0.14

HR H edgerow 84 174* 20.0 ± 0.7 5 - 4 2 5.00 ±0. 19

V\M W ood M argin 12 180 11.25 ± 1.3 4 - 1 8 1.94 ± 0.15

Total: 144

7.4.7. Indicators o f  ancient and long-established woodland and hedgerows

Some 42 species o f putative AWI vascular plants (both woody and herbaceous) were 

recorded from the woodland and hedgerow releves in Fingal (Table 7,10). Examination o f 

species records and walkthroughs o f  the woodland sites adds an additional 21 species to 

this list (see Appendix 3). Twenty-one (50%) o f  the 42 species are considered AW Is in 

both Britain & Ireland, seven are AWIs in Ireland only (Perrin & Daly 2010), and o f the 

remainder, 11 species are considered AWIs in Northern Ireland only (Anon. 2008).
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Table 7.10. Annotated list of potential Ancient Woodland Indicator Species (AWIs) and Long- 
established Woodland (LEW) and their frequencies in Fingal woodland, hedgerow and wood- 
margin releves. (Full inventory of AWI species found is listed in Appendix 3)

Woodland Hedgerow Wood Margin
Total no. of plots 

Mean plot size (m^)
48 

100 m2
84 

174 m2*
12 

180 m2

AW & LEW Soecies -  
Britain & Ireland

(Rackhani 2003, Peterken

No. of 
plots 

containing %

No. of 
plots 

containing %

No. of 
plots 

containing %
1974. Kirby 2004) species Frequency species Frequency species Frequency
Ulmus glabra 18 37,5 6 7.14 3 25.00

Primula vulgaris 15 31.25 17 20.24 1 8.33
Allium ursinum 10 20.83 0 0.00 2 16.67

Sanicula europaea 8 16.67 4 4.76 1 8.33
Carex pendula 7 14.58 2 2.38 0 0.00

Veronica montana 7 14.58 0 0.00 0 0.00
Chrysosplenium
oppositifolium 5 10.42 0 0.00 0 0.00

Dryopteris aemula 3 6.25 0 0.00 0 0.00
Viola reichenbachiana 3 6.25 0 0.00 0 0.00

Carex remota 2 4.17 11 13.10 0 0.00
Potentilla sterilis 2 4.17 1 1.19 0 0.00
Oxalis acetosella 2 4.17 0 0.00 1 8.33

Hypericum androsaemum 1 2.08 2 2.38 0 0.00
Galium odoratum 1 2.08 1 1.19 0 0.00

Carex strigosa 1 2.08 0 0.00 0 0,00
Hyacinthoides non-scripla 1 2.08 0 0.00 0 0.00

Euonymus europaeus 0 0.00 5 5.95 0 0.00
Malus sylveslris 0 0.00 2 2.38 0 0.00
Melica uniflora 0 0.00 2 2.38 0 0.00

Conopodium majus 0 0.00 0 0.00 1 8.33
Quercus pelraea 0 0.00 0 0.00 1 8.33

AW & LEW Soecie-s- 
Ireland onlv

(Perrin & Daly 2010)
Corylus avellana 14 29.17 6 7.14 1 8,33

Ranunculus ficaria 10 20.83 2 2.38 0 0,00
Rumex sanguineus 9 18.75 28 33.33 6 50,00
Arum maculatum 8 16.67 7 8.33 1 8,33

Belula pendula 4 8.33 1 1.19 1 8,33
Glechoma hederacea 2 4.17 4 4.76 1 8,33

Ajuga reptans 2 4.17 0 0.00 0 0,00
AW & LEW Soecies- 
Northern Ireland onlv
(Woodland Trust; Anon. 

2007)
Hedera helix 44 91.67 84 100.00 12 100,00

Geum urbanum 21 43.75 31 36.90 4 33.33
Viola riviniana 20 41.67 24 28.57 3 25.00

Brachypodium sylvatica 11 22.92 42 50.00 6 50.00
Geranium roberlianum 10 20.83 31 36.90 4 33.33

Circaea luieiiana 9 18.75 1 1.19 0 0.00
Dryopteris ajfinis 8 16.67 0 0.00 0 0.00

Rosa canina 4 8.33 75 89.29 3 25.00
Betula pubescens 3 6.25 0 0.00 1 8.33

Salix cinerea 1 2.08 12 14.29 0 0.00
Salix caprea 0 0.00 3 3.57 0 0.00

*Sample size should ideally be 30m x 6m or 180 m^, but wide variations in hedgerow widths account 
fo r  the lower mean size o f the sample plots.
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7.5. Discussions

7.5.7. Species richness and diversity

Both a  and P diversity was found to be higher in hedgerows than in woodland or wood- 

margins in Fingal, suggesting that of the three habitat types, hedgerows had greater 

heterogeneity, and are thus able to support a greater diversity of species. Part of this may be 

due to factors such as higher light levels, the presence of drains and grassy margins, more 

disturbance factors than woodland habitats (especially woodland interiors) face. 

Disturbances such as cutting, grazing, and tilling may create gaps and promote micro

habitats for colonisation of hedgerows by light-demanding species that are typically 

excluded from shady places, such as that found in woodland interiors. McCollin et. al 

(2000) suggested that hedgerows are similar to woodland edges in structure and plant 

composition; however, shade levels appear to be higher in wood-margins than in many 

hedgerows (due to the presence of taller trees) and this may limit many species of open 

habitats that are also found in hedges. This possibly explains the fact that wood-margins in 

this study had greater average beta diversity than woodlands, but were found to be 

somewhat less diverse than hedgerows.

7.5.2, Species o f  hedges, woodlands and wood-margins

The most frequently encountered species in all three datasets are Hedera helix, Fraxinus 

excelsior, Ruhus fruticosus, Crataegus monogyna, Urtica dioica, Asplenium scolopendrium 

Heraclium sphondylium and Sambucus nigra. These constant species form the basis of 

most woodland and hedgerow habitats in Fingal, however, the abundance of each varies 

depending on the habitat type and local conditions. The structure and composition of 

hedgerow habitats was found to differ greatly from woodland habitats, with hedgerows 

supporting more light-demanding species, including grassland and ruderal species of open 

areas. In addition, hedges appeared to be the primary habitat of some species excluded from 

adjacent fields or pasture, including Rosa canina agg., with 92% of all records of this 

species in this study occurring in hedges. Some of these light-demanding species are also 

highly competitive, nutriphilic species such as Cirsium arvense, Galium aparine and 

Ranunculus repens. Nevertheless, the most species-rich hedgerows tended to occur within 

the vicinity of woodland, supporting the idea that hedges may function as refugia, if not 

corridors, for woodland biodiversity as others have found to be the case in the US (Corbitt 

et al. 1999{Tewksbury, 2002 #723)}, Canada (Roy & de Blois 2(X)7{Roy, 2006 #376)) and 

Continental Europe (Burel & Baudry 1990{Wehling, 2009 #889)}.
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7.5.3. Description o f Hedgerow and Wood Margin Vegetation

In his study of Central Europe, Ellenberg (1986) considered all “woodland edges, bushes 

(scrub) and hedges and their herbaceous margins” to be separate from woodlands and 

classified in an order of their own, the Prunetalia spinosae, a subset of the Querco-Fagetea 

class of native woodlands in Europe (Ellenberg 1978). This order is also sometimes 

considered a subset of the Rhamno-Prunetea class (Rivas Goday & Boija ex Tiixen 1962), 

yet this serai class does not appear to be independent of the Querco-Fagetea to which it 

typically succeeds and shares many species in common. Tiixen (1952) and Westhoff & den 

Held (1969) had earlier described the Prunetalia in Germany and the Netherlands, while 

White & Doyle (1982) briefly described the Irish subset of the Rhamno-Prunetea class of 

European vegetation (see Table 4.5.1.)

The Prunetalia order is comprised almost entirely of poorly-stratified, light-demanding 

woody species, mostly rosaceous shrubs, which are also densely shading competitors of 

other species. Generally, the soils under scrub communities are drier than typical woodland 

soils, and this may be a limiting factor in colonisation of these communities by woodland 

herbs and bryophytes (Ellenberg 1986).

In the British National Vegetation Classification (BNVC), Rodwell et al. (1991) described 

a similar woody shrub community in Britain as “Crataegus-Hedera scrub” (W21); which 

they state is also commonly classed as Rhamno-Prunetea and comprises most of the 

Prunetalia order in Britain (and thus, most of its hedgerow and shrub communities). Unlike 

the lists of character species given for Central Europe and Ireland, Rodwell et al. (1991), 

simply present the frequency and abundance values of the defining species of the W21 

“Crataegus-Hedera scrub” group in Britain and these are also presented in Table 7.11. 

Frequency values are broken into 5 groups, based on the percent occurrence of each species 

and denoted by Roman numerals in following manner; I (1-20%), II (21-40%), III (41- 

60%), IV (61-80%) and V (81-100%). Species with frequency classes of IV and V are 

‘constant’ species. III are ‘frequent’ species, II are ‘occasional’ and I are rarely-occurring or 

‘scarce’ species.

It is apparent from the table that despite their anthropogenic origin and different 

management, hedgerows are very similar in composition to wood-margins in Fingal, and 

both are examples of the Prunetalia spinosae order of the Querco-Fagatea class of native 

woodlands in Europe. As with Crataegus-Hedera scrub from Britain, scrub, hedges and 

wood-margins in Ireland tend to lack many species that are typically found on the 

Continent (e.g. Humulus lupulus and Rubus canescens). In addition, they contain species 

that are not frequently found in more Continental examples, such as an abundance of ferns, 

including Polystichum setiferum and Asplenium scolopendrium, possibly reflecting the 

wetter climate. Surprisingly, White and Doyle (1982) did not notice this characterisitic of 

Irish hedgerow and scrub communities, for they did not record any fern species as being
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constant members o f  the community type. Clearly, more studies are needed to examine and 

describe the hedgerow and wood-margin habitat in Ireland in order to elucidate their 

effectiveness as refugia for woodland biodiversity.

Table 7.11. Comparison of the species of shrub communities in Central Europe, Ireland and 
Britain as defined by various authors with the hedgerow and wood-margin communities in 
Fingal. {*not native to Ireland, sapling stage only)

Central

Europe

(Ellenberg

1986)

Ireland

(White & 

Doyle 1982)

Britain

(Rodwell et al. 

1991)

Fingal

(this study)

Woodv Soecies

Prunetalia spinosae 

Tx.1952 

‘Character species’

Crataegus- 

Hedera Scrub 

W21
Hedgerows Wood

Margins

Crataegus monogyna + Constant (V) Constant (V) Constant (V) Constant (IV)

Clematis vitalba* + Rare (1) Rare (I) Rare (I) Rare (I)

Comits sanguinea + Rare (I) Rare (I) - -

Euonymus eiiropaeus + Rare (I) Rare (I) Rare (1) Rare (I)

Fraxinus excelsior^ - Frequent (III) Frequent (111) Constant (IV) Constant (IV)

Hedera helix - Constant (IV) Constant (IV) Constant (V) Constant (V)

Humulus lupulus* + - - - -

Primus spinosa + Frequent (III) Frequent (III) Frequent (111) Rare (1)

Rhamnus cathartica + Rare (I) Rare (1) - -

Rosa canina agg. 

Rosa pimpinellifolia

+ Frequent Frequent (111) Constant (V) Occasional (11)

+

(III)

Rosa spp. (R. arvensis) + - - Occasional (II) Rare (I)

Rubus canescens + - - - -

Rubus radula - - - - -

Rubus fruticosus agg. - Constant (IV) Constant (IV) Constant (V) Constant
(V)

Rubus spp. + - - -
V ’ /

Viburnum opulus - - - - -

Herbaceous soecies

Brachypodium Frequent (III) Frequent (III) Frequent (111)
sylvaticum  

Galium aparine - - Frequent (III) Constant (IV) Frequent (111)

Urtica dioica - - Frequent (III) Frequent (III) Frequent (III)

Asplenium - - - Frequent (III) Frequent (III)

scolopendrium  

Polystichum setiferum - - - Frequent (III) Frequent (111)

Heracleum sphodyliiim - - - Constant (IV) Frequent (III)

Arrhenatherum elatius - - - Constant (IV) Frequent (111)

Cirsium arvense - - - Constant (IV) Frequent (III)
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7.5.4. Woodland Indicator species

It is clear from the results of this study that woodlands, wood-margins and hedgerows share 

many traits and species in common, with at least 8 species being constant across the three 

habitat types. Nevertheless, the ability of hedgerows to provide ‘surrogate habitat’ for 

woodland species in degraded, agricultural landscapes like those of north County Dublin, 

remains unclear (French & Cummins 2001 {Smart, 2001 #721, McCollin et al. 2000)}. To 

clarify the ability of hedgerows to support woodland biodiversity, we examined the 

possibility of using indicator species, especially ancient woodland indicators (AWIs), as a 

measure of hedgerow age, quality, and suitability for woodland species.

Due to known edaphic and climatic preferences, as well as their inability to change 

locations within the lifetime of a single member, plants are often chosen as indicator 

species of community types and local environmental conditions; and their presence or 

absence and variations in population may reflect the community as a whole (Ferris & 

Humphrey 1999). By using ancient woodland indictors established in the literature, we 

hoped to provide some qualitative measure of the suitability of the hedgerow habitats in 

north County Dublin for woodland species which is reflective of age, past history, 

management, and/or connectivity to remaining woodland patches in the wider landscape. 

Three lists of AWI species were gathered from the literature for use in Fingal (Perrin & 

Daly 2010, Anon. 2008, Kirby 2004). After removing species that are not found in Ireland 

from the British list, some 80 species were determined to be putative ancient woodland 

indicators in the Irish context. Of these, 37 species were found in woodland plots in Fingal, 

of which 24 (or 65%) were also found in hedges. The results are similar to studies in 

Germany, where hedges were found to support more than three-quarters of all forest species 

(Wehling & Diekmann 2009) and in the US, where nearly 70% of forest species were also 

found in hedges (Corbitt et al. 1999). In addition, hedgerow plots contained 7 potential 

AWI species that were not recorded from woodland plots, including Lapsana communis, 

Euonymus europaeus, Salix caprea, Malus sylvestris, Melica uniflora, Circaea lutetiana, 

and Mentha aquatica. With the exception of Malus sylvestris all of these species were also 

found in woodlands in Fingal at the site level, but were so uncommon that they did not 

occur in the sample plots. Despite being considered an indicator of ancient and long 

established woodland Euonymus europaeus is more common in hedgerows than woodland 

in Fingal, and surveys elsewhere in Ireland would seem to support this observation 

(Foulkes 2010, 2009, 2008a, 2007, 2008b, 2006a, 2006b, 2006c, Foulkes & Murray 2005a, 

2005b, 2005c, 2005d).

In addition, it was observed that species richness was higher on average in townland 

boundary hedges and roadside hedges, which are known to be older than interfield hedges; 

however, this was not statistically significant. There was also no relationship between the 

older hedges and the number of AWI species they contained. This is likely due to the many
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environmental, agricultural and management factors acting upon individual hedges, as 

reflected in the higher overall P-diversity values and the wide variation in species richness 

from hedge to hedge.

7 .5 .5 . A lien  species

Surprisingly, alien species were less common in hedgerows than in woodlands despite the 

man-made origin of much of the hedgerow network in Ireland. This may be due to to 

several factors, including the 18* and IQ* century ornamentation of demesnes, which 

resulted in the planting of exotic species into woodlands and parks to render them more 

interesting for their wealthy landowners. Hedgerows had a more utilitarian function, and 

durable native species would probably have been favoured over less reliable exotics. The 

low frequency of alien species in hedges would also seem to counter the idea that 

hedgerows act as corridors for the movement of species between patches. With the 

exception of Acer pseudoplatanus, most of the more troublesome alien species of 

woodlands, such as Prunus laurocerasus and Rhododendron ponticum were rare or did not 

occur in hedgerows.

7.6. Conclusions
As nearly 30% of all AWI species recorded in Ireland occurred in the hedges of Fingal, this 

demonstrates the suitability of hedgerows for many forest species, but the factors involved 

remain poorly understood and warrant further investigation. Possible explanations include 

the antiquity of the hedgerow system in Fingal; its derivation from a formerly wooded 

landscape with delayed extinction of the surviving populations of woodland species; or an 

active function as corridors for the colonisation of woodland plants across an otherwise 

hostile agricultural matrix. Finally, since hedgerows provide additional habitat for 

woodland species in landscapes with low woodland cover, maintaining the integrity of the 

hedgerow network is vital for conserving biodiversity in the Irish countryside.
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Appendix 1. All vascular plant species recorded from woodland (WD) relev6s are listed below with their ecological and habitat information. Non-native species are marked with an asterisk (*). Stress 
Tolerance (S), Competitor (C) and Ruderal (Rr) classes are derived from Grime et al. (2007). Ellenberg Indicator Values for Light (L), Moisture (F), Reaction (R) and Nitrogen (N), are also indicated 
(Hill et al. 1999). Non-native species are marked with an asterisk (*). Nomenclature follows Stace (2010).

Taxon name No WD Plots 
(out of 48)

% Freq. 
WD plots

Affinity
woodland

for Soil pH Moisture C S Rr L F R N

Hedera helix 44 91.7 High intermediate mesic yes yes no 4 5 7 6
Fraxiniis excelsior 39 81.3 High basophilous mesic yes no no 5 6 7 6
Riibits fruticosus agg. 36 75.0 Moderate intermediate Mesic yes yes no 6 6 6 6
Acer pseiidoplatamis* 35 72.9 High intermediate Mesic yes no no 4 5 6 6
Polystichwn setiferum 31 64.6 High intermediate Mesic yes yes no 4 5 5 6
Aspleniiim scolopendrium 26 54.2 High basophilous Mesic no yes no 4 5 7 5
Fagiis sylvatica* 25 52.1 High intermediate Mesic yes yes no 3 5 5 5
Sambuciis nigra 24 50.0 Moderate basophilous Mesic yes no no 6 5 7 7
Ilex aquifoliiim 23 47.9 High acidophilous Mesic yes yes no 5 5 5 5
Crataegus monogyna 22 45.8 Moderate intermediate Mesic yes yes no 6 5 7 6
Geum urbanum 21 43.8 High intermediate Mesic no yes no 4 6 7 7
Viola riviniana 20 41.7 Moderate intermediate Mesic no yes no 6 5 5 4
Heracleum sphondylium 19 39.6 Moderate intermediate Mesic yes no yes 7 5 7 7
Ulmiis glabra 18 37.5 High basophilous Mesic no Yes no 4 5 7 6
Dryopteris dilatata 16 33.3 High acidophilous Mesic yes Yes no 5 6 4 5
Dryopteris filix-m as 16 33.3 High acidophilous Mesic yes Yes no 5 6 5 5
Primula vulgaris 15 31.3 High intermediate Mesic yes Yes yes 5 5 6 4
Corylus avellana 14 29.2 High basophilous Mesic yes Yes no 4 5 6 6
Urtica dioica 12 25.0 Moderate intermediate Mesic yes No no 6 6 7 8
Brachypodium sylvaticum 11 22.9 High intermediate Mesic yes Yes no 6 5 6 5
Allium ursimim 10 20.8 High basiphilous Damp no Yes no 4 6 7 7
Geranium robertianum 10 20.8 Moderate intermediate Mesic yes yes yes 5 6 6 6
Quercus robur 10 20.8 High intermediate Mesic yes yes no 7 5 5 4
Ranunculus ficaria 10 20.8 Moderate intermediate Mesic yes yes no 6 6 6 6
Circaea lutetiana 9 18.8 High basiphilous Mesic yes no yes 4 6 7 6
Rumex sanguineus 9 18.8 Moderate intermediate Damp yes yes yes 5 7 7 7
Anihriscus sylvestris 8 16.7 Moderate basophilous Mesic yes yes yes 6 5 7 7
Arum maculatum 8 16.7 High basophilous Mesic no yes yes 4 5 7 7
Dryopteris affinis 8 16.7 High intermediate Mesic yes yes no 5 6 5 5
Galium aparine 8 16.7 Moderate basophilous Mesic yes yes yes 6 6 7 8
Lonicera periclymenum 8 16.7 High intermediate Mesic yes yes no 5 6 5 5
Sanicula europaea 8 16.7 High basophilous Mesic no yes no 4 5 7 5
Carex pendula 7 14.6 High basophilous Damp yes yes no 5 8 7 6
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Taxon name No WD Plots 
(out of 48)

% Freq. 
WD plots

Aflinity
woodland

for Soil pH Moisture C S Rr L F R N

Chrysosplenium oppositifoliiim 7 14.6 High basophilous Damp yes yes yes 5 9 5 5
Taxits baccata 7 14.6 High basophilous Mesic yes no 4 4 7 5
Veronica chamaedrys 7 14.6 Moderate intermediate Mesic no yes no 6 5 6 5
Veronica montana 7 14.6 High intermediate Damp no yes no 4 6 6 6
Piniis sylvestris* 6 12.5 Moderate acidophilous Mesic yes yes no 7 6 2 2
Primus laurocerasus* 6 12.5 High intermediate mesic yes yes no 4 6 5 6
Carpinus belulus* 5 10.4 High ba.sophilous mesic yes no no 4 5 5 6
R ites rubrum* 5 10.4 Moderate intermediate mesic yes yes no 5 7 7 6
Symphoricarpos atbus* 5 10.4 Moderate intermediate mesic yes no no 5 5 6 7
Aescuhis hippocastanum* 4 8.3 High intermediate mesic yes yes no 5 5 7 7
Betula pendula 4 8.3 Moderate intermediate mesic yes no no 7 5 4 4
Daphne laureola* 4 8.3 High basophilous mesic yes yes no 4 5 7 5
Rosa canina agg. 4 8.3 Moderate intermediate mesic yes yes yes 6 5 7 6
Alnus ghttinosa 3 6.3 High intermediate wet yes yes no 5 8 6 6
Betula pubescens 3 6.3 Moderate acidophilous mesic yes no no 7 5 4 4
Dryopteris aemula 3 6.3 High acidophilous mesic yes yes no 5 6 2 3
Filipendula ulmaria 3 6.3 Moderate intermediate damp yes no no 7 8 6 5
Holcus mollis 3 6.3 Moderate acidophilous mesic yes no no 6 6 3 3
Petasites fragrans*" 3 6.3 Low intermediate mesic yes yes yes 5 5 6 6
Picea spp. * 3 6.3 High acidophilous damp yes no no 7 7 2 2
Poa trivialis 3 6.3 Moderate intermediate damp yes yes 7 6 6 6
Prunus avium 3 6.3 Moderate intermediate mesic no yes no 4 5 6 6
Rosa arvensis 3 6.3 Moderate basophilous mesic no yes no 6 4 7 5
Viola reichenbachiana 3 6.3 High basophilous mesic no yes yes 8 4 6 6
Acer campesire* 2 4.2 Moderate basophilous mesic yes no 5 5 7 6
Ajuga reptans 2 4.2 Moderate intermediate mesic yes yes yes 5 7 5 5
Allium triquetrum* 2 4.2 Moderate intermediate dry yes yes no 6 4 6 5
A thyrium felix-femina 2 4.2 High acidophilous mesic yes no no 5 7 5 6
Carex remota 2 4.2 High intermediate damp yes yes yes 4 8 6 6
Centaurea nigra 2 4.2 Low intermediate mesic no yes no 7 5 6 5
Glechoma hederacea 2 4.2 High intermediate mesic yes yes yes 6 6 7 7
Hyacinthoides x massartiana 2 4.2 High intermediate mesic yes yes yes 5 5 5 6
Ligustrum vulgare 2 4.2 High basophilous mesic yes yes no 6 5 7 5
Oxalis acetosella 2 4.2 High acidophilous damp no yes no 4 6 4 4
Potentilla sterilis 2 4.2 High intermediate mesic no yes no 5 5 5 5
Prunus spinosa 2 4.2 Moderate intermediate mesic yes yes no 6 5 7 6
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T ax o n  n am e No W D  P lo ts 
(o u t o f  48)

%  F re q . 
W D  plo ts

A ffinity
w oodland

fo r  Soil pH M o istu re C S R r L F R N

Querciis x  rosacea 2 4.2 High interm ediate mesic yes yes no 7 5 5 4
A egopodium  podagraria* 1 2.1 M oderate interm ediate mesic yes yes yes 6 5 6 7
A grostis capillaris 1 2.1 M oderate acidophilous mesic yes yes yes 6 5 4 4
Angelica sylvestris 1 2,1 M oderate interm ediate dam p yes no no 7 8 6 5
B rom opsis ramose 1 2.1 M oderate interm ediate mesic no yes no 4 6 7 7
Calystegia sepiiim 1 2.1 M oderate basophilous mesic yes yes yes 7 8 7 7
Carex flacca 1 2.1 low basophilous damp no yes no 7 5 6 2
Carex sylvatica 1 2.1 high basophilous mesic no yes no 4 5 6 5
Cerastium  fon tanum 1 2.1 low interm ediate mesic no no yes 7 5 5 4
Ciipressits m acrocarpa* 1 2.1 moderate interm ediate Dry yes yes no _ _ _ _
D actylis glom erata 1 2.1 moderate interm ediate mesic yes no no 7 5 7 6
Descham psia flex iiosa 1 2.1 m oderate acidophilous mesic yes yes no 6 5 2 3
Galium  odoraUim 1 2.1 high basophilous mesic yes no no 3 5 7 6
Galium  paluslre 1 2.1 moderate interm ediate Wet yes yes yes 7 9 5 4
Galium  verum 1 2.1 low basophilous Dry yes yes no 7 4 6 2
Griselina littoralis* 1 2.1 low - - - yes yes no -- -- -- -
H yacinthoides non-scripta 1 2.1 high interm ediate mesic yes yes yes 5 5 5 6
H ypericum  androsaem um 1 2.1 high interm ediate mesic no yes no 5 6 6 5
Iris pseudacorus 1 2.1 m oderate interm ediate Wet yes yes no 7 9 6 6
Orobanche hederae 1 2.1 high interm ediate mesic yes yes no 4 5 6 5
Plantago lanceolata 1 2.1 low interm ediate m esic yes yes yes 7 5 6 4
Populus X canescens* 1 2.1 moderate interm ediate damp yes yes no 6 6 6 5
Pteridium  aquilinum 1 2.1 moderate acidophilous m esic yes no no 6 5 3 3
Ranunculus acris 1 2.1 low interm ediate M esic yes yes yes 7 6 6 4
Rhododendron ponticum * 1 2.1 moderate acidophilous Damp yes yes no 5 5 3 3
R ubus idaeus 1 2.1 m oderate interm ediate Mesic yes yes no 6 5 5 5
Rubus spectabilis* 1 2.1 m oderate interm ediate M esic yes yes no 6 6 5 5
S a lixa lb a * 1 2.1 low interm ediate Damp yes no no 6 7 8 8
Salix  cinerea 1 2.1 m oderate interm ediate Damp yes no no 7 8 6 5
Scrophularia nodosa 1 2.1 m oderate interm ediate M esic yes yes no 5 6 7 6
Sm yrnium  olusatrum * 1 2.1 low interm ediate M esic yes no no 7 5 7 7
Taraxacum officinale agg. 1 2.1 low interm ediate M esic no no yes 7 5 7 6
Ulex europaeus 1 2.1 low interm ediate M esic yes yes no 7 5 5 3
Veronica serpyllifolia 1 2.1 low interm ediate M esic no no yes 7 5 6 5
Vicia sepium 1 2.1 moderate interm ediate M esic yes no no 6 5 6 6
D escham psia cespitosa 0 0.0 low interm ediate M esic yes yes no 6 6 5 4
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Appendix 2. All vascular plant species recorded from hedgerow releves are listed below with their ecological and habitat information. Non-native species are marked 
with an asterisk (*). Stress Tolerance (S), Competitor (C) and Ruderal (Rr) classes are derived from Grime et al. (2007). Ellenberg Indicator Values for Light (L), 
Moisture (F), Reaction (R) and Nitrogen (N), are also indicated(Hill et al. 1999). Non-native species are marked with an asterisk (*). Nomenclature follows Stace (2010).

Taxon name No. plots % freq. Affinity for 
woodland Soil pH Moisture C S Rr L F R N

Hedera helix 84 100.00 high intermediate mesic Yes yes no 4 5 7 6

Rubiis fniticosus agg. 82 97.62 moderate intermediate mesic yes yes no 6 6 6 6

Crataegus monogyna 79 94.05 moderate intermediate mesic yes yes no 6 5 7 6

Rosa canina agg. 75 89.29 moderate intermediate mesic yes yes yes 6 5 7 6

Urtica dioica 69 82.14 moderate intermediate mesic yes no no 6 6 7 8

Arrhenatherum elatius 65 77.38 low intermediate mesic yes no no n 5 7 7

Galium aparine 63 75.00 moderate basophilous mesic yes yes yes 6 6 7 8

Asplenium scolopendrium 60 71.43 high basophilous mesic no yes no 4 5 7 5

Heracleum sphondylium 59 70.24 moderate intermediate mesic yes no yes 7 5 7 7

Cirsium arvense 58 69.05 low intermediate mesic yes no no 8 6 7 6

Fraxinus excelsior 56 66.67 high basophilous mesic yes no no 5 6 7 6

Polystichum setiferum 54 64.29 high intermediate mesic yes yes no 4 5 5 6

Vicia sepium 49 58.33 moderate intermediate mesic yes no no 6 5 6 6

Holcus lanatus 48 57.14 low intermediate damp yes yes yes 7 6 6 5

Ranunculus repens 43 51.19 moderate intermediate damp yes no yes 6 7 6 7

Elytrigia repens 43 51.19 low intermediate mesic yes no no 7 5 7 7

Agroslis stolonifera 43 51.19 moderate intermediate damp yes no yes 7 6 7 6

Brachypodium sylvaticum 42 50.00 high intermediate mesic yes yes no 6 5 6 5

Festuca ovina agg. 41 48.81 low intermediate mesic no yes no 7 5 4 2

Sambucus nigra 39 46.43 moderate basophilous mesic yes No no 6 5 7 7

Lolium perenne 38 45.24 low intermediate mesic yes No yes 8 5 6 6

Veronica chamaedrys 36 42.86 moderate intermediate mesic no yes no 6 5 6 5
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Tax on name No. plots % freq. Affinity for 
woodland Soil pH Moisture C S Rr L F R N

Taraxacum officinale agg. 36 42.86 low intermediate mesic no No yes 7 5 7 6

Anthriscus sylvestris 33 39.29 moderate basophilous mesic yes No yes 6 5 7 7

Dactylis glomerata 32 38.10 moderate intermediate mesic yes No no 7 5 7 6

Prumis spinosa 31 36.90 moderate intermediate mesic yes yes no 6 5 7 6

Geitm urbanum 31 36.90 high intermediate mesic no yes no 4 6 7 7

Geranium robertianum 31 36.90 moderate intermediate mesic yes yes yes 5 6 6 6

Filipendula ulmaria 30 35.71 moderate intermediate damp yes No no 7 8 6 5

Rumex sanguineus 28 33.33 moderate intermediate damp yes yes yes 5 7 7 7

Solanum dulcamara 26 30.95 low intermediate damp yes No no 7 8 7 7

Acer pseudoplatanus* 26 30.95 high intermediate mesic yes No no 4 5 6 6

Viola riviniana 24 28.57 (mod ./high) (inter./basophil.) mesic no yes no 6 5 5 4

Potentilla reptans 24 28.57 low basiphilous dry yes No yes 7 5 7 5

Agrostis capillaris 24 28.57 moderate acidophilous mesic yes yes yes 6 5 4 4

Senecio jacobaea 20 23.81 low basophilous mesic no No yes 7 4 6 4

Rumex obtusifolius 20 23.81 low intermediate mesic yes No yes 7 5 7 9

Cirsium vulgare 20 23.81 low intermediate mesic no No no 7 5 6 6

Cerastium fontanum 20 23.81 low intermediate mesic no No yes 7 5 5 4

Ulex europaeus 19 22.62 low intermediate mesic yes yes no 7 5 5 3

Primula vulgaris 17 20.24 high intermediate mesic yes yes yes 5 5 6 4

Lonicera periclymenum 17 20.24 high intermediate mesic yes yes no 5 6 5 5

Hex aquifoUum 17 20.24 high acidophilous mesic yes yes no 5 5 5 5

Poa annua 16 19.05 low intermediate mesic no no yes 7 5 6 7

Lathyrus pratensis 16 19.05 low intermediate mesic yes yes yes 7 6 6 5

Angelica sylvestris 16 19.05 moderate intermediate damp yes no no 7 8 6 5

Epilobium hirsutum 15 17.86 low intermediate damp yes no yes 7 8 7 7

Trifolium repens 14 16.67 low intermediate mesic yes no yes 7 5 6 6
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Taxon name No. plots % freq. Affinity for 
woodland Soil pH Moisture C S Rr L F R N

Bromopsis ramosa 13 15.48 moderate intermediate mesic no yes no 4 6 7 7

Salix cinerea 12 14.29 moderate intermediate damp yes no no 7 8 6 5

Rumex conglomeratus 12 14.29 low intermediate damp yes no yes 8 8 7 7

Poa pratensis 12 14.29 low intermediate mesic yes yes yes 7 5 6 5

Plantago lanceolata 12 14.29 low intermediate mesic yes yes yes 7 5 6 4

Prunus avium 11 13.10 moderate intermediate mesic No yes no 4 5 6 6

Equisetum arvense 11 13.10 low intermediate mesic yes no yes 7 6 6 6

Carex remota 11 13.10 high intermediate damp yes yes yes 4 8 6 6

Quercus robur 10 11.90 high intermediate mesic yes yes no 7 5 5 4

Epilobium palustre 10 11.90 low acidophilous wet No yes no 7 8 5 3

Juncus ejfusus 9 10.71 low intermediate damp yes no no 7 7 4 4

Ulmus procera* 8 9.52 moderate intermediate mesic yes no no 5 5 8 6

Stellaria holostea 8 9.52 moderate intermediate mesic No yes no 5 5 6 6

Nasturtium officinale agg. 8 9.52 low intermediate wet yes no no 7 10 7 7

Ligustrum vulgare 8 9.52 high basophilous mesic yes yes no 6 5 7 5

Calystegia sepium 8 9.52 moderate basophilous mesic yes no yes 7 8 7 7

A vena strigosa* 8 9.52 low intermediate mesic No yes yes 7 7 5 5

Rosa arvensis 7 8.33 moderate basophilous mesic No yes no 6 4 7 5

Polypodium vulgare 7 8.33 moderate intermediate dry no yes no 5 5 4 3

Phleum pratense 7 8.33 low basophilous mesic yes no yes 8 5 7 6

Epilobium parviflorum 7 8.33 low intermediate wet yes yes yes 7 9 7 5

Arum maculatum 7 8.33 high basophilous mesic no yes yes 4 5 7 7

Ulmus x  hollandica * 6 7.14 moderate intermediate mesic yes yes no 4 5 7 6

Ulmus minor* 6 7.14 moderate intermediate mesic yes yes no 5 5 7 7

Ulmus glabra 6 7.14 high basophilous mesic no yes no 4 5 7 6

Trisetum fla  vescens 6 7.14 low basophilous dry yes yes yes 7 4 7 4
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Taxon name No. plots % freq. AfTinity for 
woodland Soil pH Moisture C S Rr L F R N

Sonchus asper 6 7.14 low intermediate mesic no no yes 7 5 7 6

Polentilla anserina 6 7.14 low intermediate mesic yes no yes 8 7 7 6

Lapsana communis 6 7.14 moderate intermediate mesic yes no yes 6 4 7 7

Fagus sylvatica* 6 7.14 high intermediate mesic yes yes no 3 5 5 5

Corylus avellana 6 7.14 high basophilous mesic yes yes no 4 5 6 6

Galium venim 5 5.95 low basophilous dry yes yes no 7 4 6 2

Euonymus europaeus 5 5.95 moderate basophilous mesic yes yes no 5 5 8 5

Equisetum telmateia 5 5.95 low intermediate damp yes yes no 6 8 7 6

Cirsiiim palustre 5 5.95 moderate intermediate damp yes yes yes 7 8 5 4

Car ex flacca 5 5.95 low basophilous damp no yes no 7 5 6 2

Beilis perennis 5 5.95 low intermediate mesic no no yes 8 5 6 4

Apium nodiflorum 5 5.95 low intermediate wet yes no no 7 10 7 7

Vicia cracca 4 4.76 low intermediate mesic yes no no 7 6 7 5

Veronica beccabunga 4 4.76 low intermediate wet yes no yes 7 10 6 6

Trifolium pratense 4 4.76 low intermediate mesic yes yes yes 7 5 7 5

Senecio vulgaris 4 4.76 low intermediate mesic no no yes 7 5 7 7

Sanicula europaea 4 4.76 high basophilous mesic no yes no 4 5 7 5

Prunus domeslica* 4 4.76 low intermediate mesic yes yes no 7 5 7 6

Malus domestica * 4 4.76 low intermediate mesic no yes no 7 5 6 7

Glyceria fluitans 4 4.76 low intermediate wet yes no yes 7 10 6 6

Glechoma hederacea 4 4.76 high intermediate mesic yes yes yes 6 6 7 7

Carex sylvatica 4 4.76 high basophilous mesic no yes no 4 5 6 5

Brassica napus* 4 4.76 low intermediate mesic yes no yes 7 4 7 7

Achillea millefolium 4 4.76 low intermediate mesic yes yes no 7 5 6 4

Torilis japonica 3 3.57 moderate intermediate mesic no yes yes 7 5 7 7

Taxus baccata 3 3.57 high basophilous mesic yes yes no 4 4 7 5

234



Tax on name No. plots % freq. Affinity for 
woodland Soil pH Moisture C S Rr L F R N

Stellaria media 3 3.57 low intermediate mesic no no yes 7 5 6 7

Sonchus oleraceiis 3 3,57 low intermediate mesic no no yes 7 5 7 7

Scrophularia auricidata 3 3.57 low intermediate damp yes no no 7 8 7 7

Salix caprea 3 3.57 moderate intermediate damp yes no no 7 7 7 7

Ranunculus acris 3 3.57 low intermediate mesic yes yes yes 7 6 6 4

Prunella vulgaris 3 3.57 low intermediate mesic yes yes yes 7 5 6 4

Lotus corniculatus 3 3.57 low intermediate dry no yes no 7 4 6 2

Galium palustre 3 3.57 moderate intermediate wet yes no yes 7 9 5 4

Festuca pratensis 3 3.57 low intermediate damp no no yes 7 6 6 6

Cynosurus cristatus 3 3.57 low intermediate mesic yes yes yes 7 5 6 4

Centaurea nigra 3 3.57 low intermediate mesic no yes no 7 5 6 5

Anisantha sterilis* 3 3.57 low basophilous dry yes yes yes 7 5 8 7

Aegopodiiim podagraria* 3 3.57 moderate intermediate mesic yes yes yes 6 5 6 7

Vicia sativa 2 2.38 low intermediate mesic yes no no 7 4 7 4

Triticum aestivum* 2 2.38 low basophilous mesic no yes yes 8 5 7 7

Symphoricarpos albus* 2 2.38 moderate intermediate mesic yes yes no 5 5 6 7

Stellaria paliistris 2 2.38 low basophilous damp yes no yes 7 8 6 4

Stachys sylvatica 2 2.38 high intermediate mesic yes no no 6 6 7 8

Stachys palustris 2 2.38 low intermediate damp yes no yes 7 8 7 7

Sorbiis hibernica 2 2.38 low intermediate mesic no yes no 6 5 7 5

Rumex crispus 2 2.38 low intermediate mesic yes no yes 8 6 7 6

Rumex acetosa 2 2.38 low intermediate mesic yes yes yes 7 5 5 4

Ranunculus ficaria 2 2.38 moderate intermediate mesic yes yes no 6 6 6 6

Querciis x  rosacea 2 2.38 high intermediate mesic yes yes no 7 5 5 4

Pteridiiim aqiiilinum 2 2.38 moderate acidophilous mesic yes no no 6 5 3 3

Poa trivialis 2 2.38 moderate intermediate damp yes no yes 7 6 6 6
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Taxon name No. plots % freq. Affinity for 
woodland Soil pH Moisture C S Rr L F R N

Planlago major 2 2.38 low interm ediate mesic yes yes yes 7 5 6 7

Phalaris anindinacea 2 2.38 m oderate interm ediate damp yes no yes 7 9 7 7

Myosotis arvensis 2 2.38 low interm ediate m esic yes no yes 7 5 6 6

Melica uniflora 2 2.38 high basophilous mesic no yes no 4 5 7 5

Malus sylvestris 2 2.38 m oderate interm ediate mesic yes yes no 7 5 6 6

Lamium purpureum 2 2.38 low basophilous mesic no no yes 6 5 7 7

Iris pseudacorus 2 2.38 m oderate interm ediate wet yes yes no 7 9 6 6

Hypericum tetrapterum 2 2.38 low interm ediate damp yes yes yes 7 8 6 4

Hypericum perforatum 2 2.38 low basophilous dry yes no yes 7 4 7 5

Hypericum androsaemum 2 2.38 high interm ediate mesic no yes no 5 6 6 5

Fragaria vesca 2 2.38 high basophilous m esic yes yes yes 6 5 6 4

Festuca anindinacea 2 2.38 low interm ediate damp yes yes yes 8 6 7 6

Eupatorium cannabinum 2 2.38 low interm ediate damp yes no yes 7 8 6 7

Equisetum palustre 2 2.38 low interm ediate wet yes no yes 7 8 6 3

Dryopteris filix-mas 2 2.38 high acidophilous mesic yes no no 5 6 5 5

Dryopteris dilatata 2 2.38 high acidophilous mesic yes no no 5 6 4 5

Daucus carota 2 2.38 low basophilous dry no yes yes 8 4 7 3

Convolvulus arvensis 2 2.38 low interm ediate mesic yes yes yes 7 4 8 6

Carpinus betulus* 2 2.38 high basophilous mesic yes yes no 4 5 5 6

Carex pendula 2 2.38 high basophilous damp yes no no 5 8 7 6

Carex hirta 2 2.38 low interm ediate dam p yes yes no 7 7 7 6

Viola arvensis 1 1.19 low interm ediate mesic no no yes 8 4 6 6

Veronica catenata 1 1.19 Low interm ediate wet no no no 8 10 7 8

Syringa vulgaris* 1 1.19 M oderate basophilous mesic yes yes no 6 5 6 5

Symphytum officinale 1 1.19 Low interm ediate mesic yes no no 7 7 7 8

Sorbus aria agg. 1 1.19 M oderate basophilous mesic no yes no 6 5 7 4

236



Taxon name No. plots % freq. Affinity for 
woodland Soil pH Moisture C S Rr L F R N

Sonchus arvensis 1 1.19 Low interm ediate mesic no no yes 8 6 7 6

Sisym brium  officinale 1 1.19 Low interm ediate mesic yes no yes 7 4 7 7

Senecio erucifolius 1 1.19 Low basophilous mesic no yes yes 7 5 7 5

R ubus idaeus 1 1.19 M oderate interm ediate mesic yes yes no 6 5 5 5

Ribes rub rum* 1 1.19 M oderate interm ediate mesic yes yes no 5 7 7 6

Potentilla sterilis 1 1.19 High interm ediate mesic no yes no 5 5 5 5

P opulus X  canescens* 1 1.19 M oderate interm ediate damp yes no no 6 6 6 5

Petasiles hybridus 1 1.19 M oderate interm ediate mesic yes yes no 6 7 7 7

O dontites vernus 1 1.19 Low basophilous mesic no no yes 7 5 6 5

M yosotis scorpioides 1 1.19 Low interm ediate wet yes no no 7 9 6 6

M entha aquatica 1 1.19 M oderate interm ediate wet yes no no 7 8 7 5

M edicago lupulina 1 1.19 Low interm ediate dry yes yes yes 7 4 8 4

Lythrum  salicaria 1 1.19 M oderate interm ediate wet yes no yes 7 9 7 5

Leontodon autum nalis 1 1.19 Low interm ediate mesic yes yes yes 8 6 6 4

Knautia arvensis 1 1.19 Low basophilous mesic no yes no 7 3 8 4

H ypochaeris radicata 1 1.19 Low interm ediate mesic yes yes yes 8 4 5 3

H elictotrichon pubescens 1 1.19 Low interm ediate mesic yes yes no 7 4 7 3

Galium  odoratum 1 1.19 High basophilous mesic yes yes no 3 5 7 6

Festuca rubra 1 1.19 Low interm ediate mesic yes yes yes 8 5 6 5

Circaea lutetiana 1 1.19 High basophilous mesic yes no yes 4 6 7 6

Chenopodium  album  agg. 1 1.19 Low interm ediate mesic yes no yes 7 5 7 7

Brassica rapa 1 1.19 Low interm ediate mesic yes no yes 7 5 7 6

Betula pendula 1 1.19 M oderate interm ediate mesic yes yes no 7 5 4 4

A rctium  m inus 1 1.19 Low interm ediate mesic yes no yes 6 4 7 5

Aesculus hippocastanum * 1 1.19 High interm ediate mesic yes yes no ,5 5 7 7

A cer cam pestre* 1 1.19 M oderate basophilous mesic yes yes no 5 5 7 6
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Appendix 3: Comparison of 80 putative ancient woodland indicator (AWI) species for woodland in Fingal (cf. Doogue et al. 1998) with those listed for the Republic of 
Ireland (Perrin & Daly, 2010); N. Ireland (Woodland Trust, Anon. 2006) and England & Wales (Kirby 2004). Irish Red List and NI Wildlife Order (1985) species are 
also noted in red (Curtis & McGough 1988, Flora Protection Order 1999). (*) denotes species that rarely colonise secondary habitats; (+) are likely to be alien species in 
Ireland; & (#) denotes species that may be under-recorded, esp. in hedgerows.

Fingal WD sites Fingal WD plots Fingal HR plots AWI in Republic of 
Ireland (IRE)

AWI in Northern 
Ireland (NI)

AWI in England & Wales 
(&  Angus) (ENGL)

No. of sites/plots/regions n = 13 sites n = 48 plots n = 84 plots n = 40 sites n = 129 sites n = 13 regionsVascular olant scecies (0.03-0.4 kiT|2) (IGOm̂ ) (30 m lengths) (23 pAW, 17 LEW) (68 pAW, 61 LEW)
1 Ajuga reptans 3 2 0 yes yes 0
2 Allium iirsinum* 12 10 0 yes no 9
3 Anemone nem orosa* 8 0 0 yes yes 11
4 Aquitegia vulgaris+ 1 0 0 no no 8
5 Arum maciilatum 12 8 7 no yes 1
6 Betula pubescens 3 3 0 no yes 0
7 Blechniim spicant 2 0 0 no yes 5
8 Brachypodium sylvaticiim 13 II 42 no yes 2
9 Cardam ine flexuosa* 11 0 0 yes yes 0
10 Carex laevigata 0 0 0 no no 10
11 Carex pallescens 0 0 0 no no 9
12 Carex pendula 11 7 2 no no 9
13 Carex remota 10 2 11 no yes 10
14 Carex strigosa 3 1 0 no no 9
15 Carex sylvatica 10 5 4 yes yes 11
16 Chrysosplenium oppositifolium 5 7 0 no yes 10
17 Circaea liUetiana 12 0 1 no no 0
18 Conopodium majus 1 0 0 yes yes 7
19 Corylus avellana 11 14 6 yes yes 1
20 Crepis palliidosa 1 0 0 no yes 0
21 Daphne laureola+ 3 4 0 no no 6
22 D igitalis purpurea 1 0 0 no yes 0
23 D ryopteris aemida 2 3 0 yes no 4
24 D ryopteris affinis 9 8 0 no yes 6
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Fingal WD sites Fingal WD plots Fingal HR plots AWI in Republic of 
Ireland (IRE)

AWI in Northern 
Ireland (NI)

AWI in England & Wales 
(& Angus) (ENGL)

25 Eiionymus europaeus 9 0 5 yes no 6
26 Festiica altissima'^ 0 0 0 no no 3
27 Galium odoratum 3 1 1 yes yes 13
28 Galium palustre 3 1 3 no yes 0
29 Geranium robertiamim 12 10 31 no yes 1
30 Geum rivale 0 0 0 yes no 7
31 Geum urbanum 13 21 31 no yes 0
32 Glechoma hederacea 3 2 4 yes no 0
33 Glyceria fluitans 0 0 0 no yes 0
34 Hedera helix 13 44 84 no yes 0
35 Hyacinthoides non-scripta * 4 1 0 yes yes 8
36 Hypericum androsaemum 7 1 2 yes no 6
37 Hypericum hirsutum* 2 0 0 no, red list spp. no 2

38 Hypericum pulchrum 1 0 0 no yes 8
.̂ 9 Iximiastrum j>aleohdelon 1 0 0 no, red list spp. no 10
40 Lapsana communis 10 0 6 no yes 0
41 Lathraea squamaria 2 0 0 yes (Praeger 1934) no 12
42 Lonicera periclymenum 5 8 17 no yes 1
43 Luzula pilosa 0 0 0 no yes 12
44 Luzula sylvatica 1 0 0 yes yes 10
45 Lysimachia nemo rum* 0 0 0 yes yes 9
46 Malus sylvestris 2 0 2 yes no 5
47 Melica uniflora 1 0 2 no no 12
48 Mentha aquatica 4 0 1 no yes 0
49 Milium ejfusum'' 4 0 0 yes (Praeger 1934) no 11
50 Monoiropa hypopilis'' possibly extinct 0 0 yes (Praeger 1934i no 2
51 Neoltia nidiis-avis'^ possibly extinct 0 0 yes (Praeger 1934) no 10
52 Orchis mascula 0 0 0 no yes 8
53 Orohani he hederae 2 1 0 no no 1
54 Oxalis acetosella 3 2 0 yes yes 9
55 Polypodium interjectum 0 0 0 no yes 0
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Fingal WD sites Fingal WD plots Fingal HR plots AWI in Republic of 
Ireland (IRE)

AWI in Northern 
Ireland (NI)

AWI in England & Wales 
(& Angus) (ENGL)

56 Polystichum aculeatum 0 0 0 no yes 9
57 Popuhts tremula 0 0 0 yes no 6
58 Potentilla sterilis 7 2 1 yes yes 7
59 Primula vulgaris 11 15 17 no no 8
60 Pnmiis spinosa 7 2 31 no yes 0
61 Quercus petraea 3 0 0 yes no 6
62 Ranunculus auricomus* 0 0 0 no no 9
63 Ranunculus Jicaria# 13 10 2 yes yes 0
64 Ribes rubrum + 5 5 1 no no 6
65 Rumex sanguineus 8 9 28 yes no 0
66 Salix caprea 4 0 3 no yes 1
67 Salix cinerea 9 1 12 no yes 0
68 Sanicula europaea* 10 8 4 no yes 9
69 Seneclo aquaticus 2 0 0 no yes 0
70 Silene dioica 0 0 0 yes no 1
71 Sorbus aucuparia 1 0 0 no yes 1
72 Siellaria holostea 2 0 0 yes yes 3
73 Stellaria uliginosa 0 0 0 no yes 0
74 Ulmus glabra 11 18 6 yes no 2
75 Vaccinium myrtillus 1 0 0 no yes 4
76 Valeriana ojficinalis 1 0 0 no yes 1
77 Veronica montana* 5 7 0 yes yes 10
78 Vida sylvatica 0 0 0 no no 9
79 Viola reichenbachiana* 4 3 0 no No 10
80 Viola riviniana 12 20 24 no Yes 2
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Appendix 4: List of naturalised and casual alien vascular plants found in woodlands & 
hedgerows in Fingal

No. of mean
%

cover

No. of mean
%

cover
Species WD 

plots 
(n =48)

HR 
plots 

(n =84)

Type Primary means of 
dispersal

Fagus sylvatica 35 25.5 6 1.4 Invasive/Naturalise
d Seed

A cer pseudoplatanus 25 23.6 26 2.8 Invasive/Naturalise
d Seed

Aesculus hippocastanum 4 1.4 1 .01 Casual/Naturalised Seed
Prunus laurocerasus 6 0.5 0 0 Invasive Vegetative/planted, 

rarely seeds
Symphoricarpos albus 5 1.7 2 .04 Invasive Vegetative, planted
Allium triquetrum 2 0.4 0 0 Naturalised Seed
Aegopodium podagraria 1 0.3 3 1.3 Invasive Vegetative
Tilia X europaeus (+) 0 0 0 Casual Vegetative/planted
Pinus sylvestris* 6 2.9 0 0 Casual Seed/planted
Larix decidua (+) 0 0 0 Casual Seed/planted
Carpinus betulus 2 0.8 2 0.1 Casual Planted
Ulmus procera (+) 0 8 2.6 Planted V egetative/planted
Leycestria form osa 0 0 0 0 Naturalised Seed
Pinus radiata (+) 0 0 0 Casual Planted
Hyacinthoides x  
massartiana

2 0.1 0 0 Naturalised Seed/Planted

Castanea sativa 1 0.3 0 0 Casual Seed/Planted
Ribes rubruin 5 .2 1 0.01 Naturalised Seed
Quercus ilex (+) 0 0 0 Casual Seed/Planted
Picea spp. 3 0.5 0 0 Casual Seed/Planted
Euphorbia helioscopia 0 0 (+) 0 Naturalised Seed
Cornus sericea (+) 0 0 0 Naturalised Vegetative
Prunus lusitanica (+) 0 0 0 Casual Planted, rarely seed
Rhododendron ponticum 1 0.2 0 0 Invasive Seed

Sasa palmata (+) 0 0 0 Invasive/Naturalise
d Vegetative

Ulmus m inor (+) (+) 6 1.2 Naturalised Vegetative
D aphne laureola 4 0.4 0 0 Naturalised Seed/Planted
Abies alba 2 0.1 0 0 Naturalised Seed/Planted
Quercus cerris (+) 0 0 0 Casual Seed/Planted
Heracleum
mantegazzianum (+) 0 0 0 Invasive/Naturalise

d Seed

Tilia cordata (+) 0 0 0 Casual Vegetative/Planted
Rubus tricolor (+) 0 0 0 Casual Vegetative/Planted
Pinus contorta (+) 0 0 0 Casual Seed/Planted
Philadelphus coronaria (+) 0 0 0 Casual Planted
Cupressus macrocarpa 1 0.1 0 0 Casual Planted
A cer campestre 0 0 1 0.01 Casual Planted
Smyrnium olusatrum 1 0.0 0 0 Naturalised Seed
Salix frag ilis (+) 0 0 0 Naturalised V egetative
Salix alba 0 0 (+) 0 Naturalised Veg., Seed, Planted
Rubus spectabilis 1 0.1 0 0 Casual Vegetative, Planted
Pseudotsuga menziesii (+) 0 0 0 Casual Planted
Populus x  canescens 1 .03 1 .05 Casual Planted
Griselina liltoralis 1 .02 0 0 Casual Planted, rarely seed
Crocosmia x  
crocosmiflora (+) 0 (+) 0 N atjralised/Invasiv

e Vegetative

241



Appendix 5: Habitat classifications used in this study (after Fossitt 2000)

General
habitat

Specific habitat No.
code

W Woodland WN Semi-natural W N l Oak-birch-holly woodland 1
& woodland
scrub

WN2 Oak-ash-hazel woodland 2
WN3 Yew woodland 3
WN4 Wet pedunculate oak-ash 4
woodland
WN5 Riparian woodland 5

WN6 Wet willow-alder-ash 6
woodland
WN7 Bog woodland 7

WD Highly W D l (Mixed) broadleaved 8
modified/non-native woodland
woodland

WD2 Mixed 9
broadleaved/conifer woodland
WD3 (Mixed) conifer woodland 10
WD4 Conifer plantation 11
WD5 Scattered trees and 12
parkland

13
WS Scrub/transitional W Sl Immature woodland 14
woodland

WS2 Scrub 15
WS3 Ornamental/non-native 16
shrub

WS4 Short rotation coppice 17
WS5 Recently-felled woodland 18

WL Linear woodland W Ll Hedgerows 19
/scrub

WL2 Tree-lines 20

G Grassland GA Improved grassland G A l Improved agricultural 21
& (highly modified) grassland
Marsh

GA2 Amenity grassland 22
(improved)

GS Semi-natural G S l Dry calcareous and neutral 23
grassland grassland

GS2 Dry meadows and grassy 24
verges
GS3 Dry-humid acid grassland 25
GS4 Wet grassland 26

H Heath & HH Heath H H l Dry siliceous heath 27
bracken

HH2 Dry calcareous heath 28

HH3 Wet heath 29
HH4 Montane heath 30
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General
habitat

Specific habitat No.
code

E Exposed ER Exposed rock E R l Exposed siliceous rock 31
rock &
disturbed
ground

ER2 Exposed calcareous rock 32
ER3 Siliceous scree and loose 33
rock
ER4 Calcareous scree and loose 34
rock

EU Underground rock and E U l Non-marine caves 35
caves

EU2 Artificial underground 36
habitats

ED Disturbed ground E D I Exposed sand, gravel or till 37
ED2 Spoil and bare ground 38
ED3 Recolonising bare ground 39
ED4 Active quarries and mines 40
EDS Refuse and other waste 41

B Cultivated BC Cultivated land B C l Arable crops 42
and
built land

BC2 Horticultural land 43
BC3 Tilled land 44
BC4 Flower beds and borders 45

BL Built land B L l Stone walls and other 46
stonework
BL2 Earth banks 47
BL3 Buildings and artificial 48
surfaces

F Freshwater FL Lakes and ponds F L l Dystrophic lakes 49

FL2 Acid oligotrophic lakes 50
FL3 Limestone/marl lakes 51
FL4 Mesotrophic lakes 52
FL5 Eutrophic lakes 53
FL6 Turloughs 54
FL7 Reservoirs 55
FL8 Other artificial lakes & 56
ponds

FW  Watercourses F W l Eroding/upland rivers 57

FW 2 Depositing/lowland rivers 58
FW 3 Canals 59
FW 4 Drainage ditches 60

FP Springs F P l Calcareous springs 61
FP2 Non-calcareous springs 62

FS Swamps F S l Reed and large sedge 63
swamps
FS2 Tall-herb swamps 64
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Appendix 6. Synoptic table o f floristic data for woodland (W D), hedgerow (HR) and wood-m argin (W M ) habitats in Fingal.

Habitat type: WD HR WM

Species % Frequency Range % Frequency Range % Frequency Range
Constant species Hedera helix (ground layer} 92 V (3 - 10) 100 V (2 - 10) 100 V (1 - 100)

Fraxinus excelsior 81 V (2 -  9) 67 IV ( - 10) 75 IV (1 - 80)
Rubus fruticosus 75 IV (1 -  10) 98 V ( - 10) 100 V (1 - 100)
Acer pseiidoplatanus 73 IV (1 - 10) 31 II ( - 6) 100 V (1 - 75)
Polystichum selifenim 65 IV (1 - 7) 64 IV ( - 8) 58 III (1 - 5)
Asptenium scolopendrium 54 III (1 - 4) 71 IV ( - 5) 50 III (1 - 5)
Sambucus nigra 50 III (1 - 5) 46 III ( - 10) 58 III (1 - 35)

General associates Crataegus monogyna 46 III (1 - 5) 94 V ( - 10) 67 IV (I - 30)
Geiim urbaniim 44 III (1 - 4) 37 II ( - 4) 33 II (1 - 5)
Viola riviniana 42 III (1 - 4) 29 II ( - 7) 25 II (I - )
Heracleum sphondylium 40 II (1 - 5) 70 IV ( - 8) 58 III (1 - 10)
Hedera helix (climber) 33 II (1 - 7) 87 V ( - 7) 92 V (1 - 30)
Primula vulgaris 31 II (1 - 4) 20 I ( - 5) 8 I (1 - )
Urtica dioica 25 II (1 - 5) 82 V ( - 10) 58 III (1 - 60)
Brachypodium sylvaticum 23 II (1 - 9) 50 III ( - 8) 50 III (1 -  10)
Geranium robertianum 21 II (1 - 5) 37 II ( - 4) 33 II (1 - 2)
Rumex sanguineus 19 I (1 - 4) 33 II ( - 5) 50 III (1 - )
Galium aparine 17 1 (1 - 5) 75 IV ( - 10) 50 III (1 - 15)
Anthriscus sylvestris 17 I (1 - 6) 39 II ( - 7) 8 1 (1 -  10)
Lonicera periclymenum 17 I (1 - 8) 20 I ( - 5) 8 1 (1 - 2)
Arum maculalum 17 I (1 - 1) 8 I ( - 4) 8 1 (1 )
Veronica chamaedrys 15 I (1 - 4) 44 III ( - 5) 17 1 (1 )
Betula pendula 8 I (i - 4) 1 I ( - 4) 8 I (1 - 15)
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H ab ita t type: WD HR W M

Species % Frequency Range % Frequency Range % Frequency Range

P referential species Fagus sylvatica 52 III (\ - 10) 7 I (1 - 7) 42 III (I - 80)
WD Ilex aquifoliiim 48 III M - 9) 20 I (1 - 5) 17 I (1 - 50)

Ulmiis glabra 38 II M - 8) 7 I (1 - 5) 25 II (I - 30)
Dryopteris dilitata 33 II n  - 7) 2 I (1 - 4) 8 I (1 - 2)
Dryopteris filix-m as 33 II (1 - 4) 2 I (1 - 5)
Corylus avellana 29 II (1 - 7) 7 I (1 - 7) 17 1 (1 - 10)
Allium ursinum 21 II (1 - 8) 17 I (1 - 25)
Ranunculus ficaria 21 11 (1 - 6) 2 I (1 )
Quercus robur 21 II (1 - 5) 2 I (1 - 6) 42 III (1 - 50)
Circaea lutetiana 19 I (1 - 4) 1 I (1 )
Sanicula europaea 17 I (1 - 4) 5 I (1 ) 8 I (1 )
Dryopteris ajfmis 17 I (1 - 4)
Taxus baccata 15 I (1 - 8) 4 I (1 - 4)
Veronica montana 15 I (1 - 4)
Carex pendula 15 I (1 - 8) 2 I (1 - 5)
Chrysosplenium oppositifolium 15 I (1 - 4)
Pinus sylvestris 13 I (1 - 9) 17 I (1 - 25)
Prunus laurocerasus* 13 1 (1 - 4)
Ribes rub rum* 10 I (1 - 4) 1 I (1 )
Carex sylvatica 10 I (1 - 4) 5 1 (1 - 10) 8 I (1 )
Symphoricarpos albus* 10 I (1 - 5) 2 1 (1 - 2) 17 I (1 - 75)
Aesculus hippocastanum* 8 I (1 - 7) 1 I (1 ) 8 I (1 - 15)
Daphne laureola* 8 I (1 - 4) 8 I (1 )

P referential species Rosa canina 8 I (1 - 5) 89 V (1 - 7) 25 II (1 - )
HR Arrhenatherum elatius 77 IV (1 ) 50 III (1 - 15)

Cirsium arvense 69 IV (1 ) 42 III (1 - 2)
Vicia sepium 2 I (1 ) 58 III (1 ) 17 1 (1 )
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Habitat type: WD HR WM

Species % Frequency Range % Frequency Range % Frequency Range

Preferential species H olcus lanatus 57 HI (1 ) 25 11 (1 - 15)
HR Elytrigia repens 51 III (1 ) 58 III ( 1 - 40)

R anunculus repens 51 III (1 ) 50 III (1 - 10)
A grostis stolonifera 51 111 (1 ) 25 II (1 - 10)
Festuca rubra/ovina 50 111 (1 ) 17 I (1 - 10)
Lolium  perenne 45 111 (1 ) 17 I (1 - 5)
Taraxacum officinale agg. 2 I (1 ) 43 111 (1 ) 25 II (1 )
D actylis glom erata 2 I (1 - 4) 38 11 (1 ) 8 I (1 - 20)
Prunus spinosa 4 I (1 - 5) 37 11 (1 - 10) 8 I (1 - 10)
Filipendula ulmaria 6 I (1 - 5) 36 II (1 - 8) 8 I (1 - 20)
Solanum  dulcam ara 31 II (1 )
A grostis capillaris 2 I (1 ) 29 II (1 ) 8 I (1 - 10)
Potentilla reptans 29 II (1 )
Rum ex obtusifolius 24 11 (1 ) 17 I (1 - 2)
Cerastium  fon tanum 24 11 (1 ) 8 I (1 )
Cirsium  vulgare 24 II (1 )
Senecio jacobaea 24 II (1 )
Ulex europaeus 2 1 (1 - 7) 23 II (1 )
Lathyrus pratensis 19 I (1 ) 8 I (1 )
A ngelica sylvestris 2 I (1 - 4 19 1 (1 )
Poa annua 19 1 (1 )
Ulmus spp. * 18 1 (1 ) 25 11 (1 - 35)
Epilobium  hirsutum 18 1 (1 )
Trifolium  repens 17 I (1 )
B rom opsis ramosa 2 I (1 - 5) 15 I (1 - 7)
Salix  cinerea 2 I (1 - 4) 14 I (1 - 6)
Plantago lanceolata 2 I (1 ) 14 I (1 - 4)
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H a b ita t  typ e : W D H R W M

Species %  F re q u e n cy  R ange % F re q u e n cy  R ange %  F re q u e n cy
R an g e

P re fe re n tia l species 

H R

Poa pra iensis  

Riim ex conglom eratiis 

Prim us avium  

C arex remota  

Eqiiisetum  arvense  

Epilobium  palustre  

Qiierciis x  rosacea  

Juncus ejfusus 

Ligustrum  vulgare  

C alystegia sepium  

N asturtium  officinale agg. 

A vena strigosa  

Stellaria gram inea

6 I n  - 5) 

4 1 ( 1 - 4 )

4 I ( 1 -  9)

4 1 ( 1 - 5 )  

2 1 ( 1 - 4 )

14 I (1 ) 

14 I (1 ) 
13 1 (1 - 8) 

13 1 ( 1 -  6) 

13 I (1 ) 

12 I (1 ) 

12 I (1 - 9) 

11 I (1 ) 
10 I (1 - 4) 

10 1 (1 ) 

10 1 (1 ) 

10 1 (1 ) 

10 I (1 )

8 1 ( 1 - 5 )  

8 I ( 1 - 5 )

P re fe re n tia l species 

W M

Poa trivialis 

R anunculus acris 

B eilis perennis

6 I (1 - 2) 

2 1 ( 1 - 2 )
2 1 (1 - 2) 

4  I (1 )

6 I (1 )

17 1 (1 - 2) 

17 1 (1 ) 

17 1 (1 )
O ccasional species P etasites fra g ra n s*  

Rosa arvensis 

A lnus glutinosa  

H olcus m ollis 

Betiila p iibescens  

Picea sp. *

Viola reichenbachiana  

D ryopteris aem ula  

H yacinthoides sp. 

A bies alba*

A thyrium  filix-fem ina

6 1 (1 - 5)

6 1 ( 1 -  4)

6 1 ( 1 -  6)

6 1 ( 1 -  4)

6 I (1 -  10) 

6 1 ( 1 -  5)

6 1 ( 1 - 2 )

6 1 ( 1 - 4 )

6 1 ( 1-  2)

4 1 ( 1 - 4 )

4 1 ( 1 - 4 )

8 1 ( 1 - 4 )

8 1 (1 )

8 1 (1 ) 

8 1 (1 )
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H ab ita t type: WD HR W M

Species % Frequency Range % Frequency Range
% Frequency Range

O ccasional species Oxalis acetosella 4 (1 ) 8 I (1 - 2)
Potentilla sterilis 4 (1 - 2) 1 I (1 )
Ajuga replans 4 (1 )
Carpinus betulus* 4 (1 - 6) 2 I (1 - 4)
Allium triquetrum* 4 (1 - 4) 8 I (1 - 10)
Glechoma hederacea 4 (1 ) 5 I (1 - 5) 8 I (1 - 5)
Veronica serpyllifolia 2 (1 )
Galium odoratum 2 (1 ) 1 I (1 - 5)
Aegopodium podagraria* 2 (1 - 5) 4 I (1 - 9)
Galium palustre 2 (1 ) 4 I (1 )
Orobanche hederae 2 (1 )
Populus X  canescens 2 (1 - 5) 1 I (1 )
Carex strigosa 2 (1 )
Griselina littoralis* 2 (1 - 4)
Rubus idaeus 2 (1 - 2) 1 I (1 )
Deschampsia flexuosa 2 (1 - 9)
Smyrnium olusatrum* 2 (1 - 2)
Salix alba * 2 (1 - 5)
Carex flacca 2 (1 - 5) 6 I (1 )
Galium verum 2 (1 - 2) 6 1 (1 )
Cupressus macrocarpa* 2 (1 - 4)
Castanea saliva* 2 (1 - 5)
Rubus speciabilis* 2 (1 - 2)
Pteridiiim aquilium 2 (1 - 4) 1 I (1 ) 8 1 (1 - 5)
Rhododendron ponticum* 2 (1 - 4) 8 I (1 - 25)
Scrophularia nodosa 2 (1 )
Hypericum androsaemum 2 (1 ) 2 1 ( 1 )
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H ab ita t type: WD HR W M

Species
% Frequency Range % Frequency Range % Frequency Range

Occasional species Iris pseiidacorus 2 1 ( 1 - 4 ) 2 I (1 )
Epilobium parviflorum 8 I (1 ) 8 1 (1 )
Phleum pratense 8 I (1 )
Polypodium vulgare agg. 8 1 (1 )
Potentilla anserina 7 1 (1 )

Sonchus asper 7 1 (1 )
Lapsana communis 7 1 (1 )
Trisetum flavescens 7 1 (1 )
Euonymus europaeus 6 1 (1 )
Cirsium palustre 6 1 (1 )
Apium nodiflorum 6 1 (1 )
Equisetum telmeteia 6 I (1 )
Achillea millifolium 5 1 (1 )

Brassica napus* 5 1 (1 )

Glyceria maxima 5 I (1 )

Senecio vulgaris 5 1 (1 )
Trifolium pratense 5 1 (I )

Malus domestica* 5 1 (1 )

Prunus domestica * 5 1 (1 )

Vicia cracca 5 1 (1 )
Veronica beccabunga 5 1 (1 )

Torilis japonica 4 I (1 ) 8 1 (I - 10)
Scrophularia auriculata 4 1 (1 )
Salix caprea 4 I (1 )
Stellaria media 4 1 (1 )
Anisantha sterilis 4 1 (1 )
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H ab ita t type: WD HR W M

Species % Frequency Range % Frequency R ange % Frequency  Range
O ccasional species Sonchus oleraceus 4 I (1 )

Centaurea nigra 4 I (1 )
Prunella vulgaris 4 1 (1 )
Cynosurus cristata 4 1 (1 )
Festuca pratensis 4 1 (1 )
Lotus corniculata 4 I (1 )
Plantago major 2 I (1 ) 8 I (1 )
Rumex acetosa 2 I (1 ) 8 I ( 1 - 5 )
Triticum aestivum* 2 I (1 ) 8 1 (1 - 20)
Myosotis arvense 2 I (1 )
Rumex crispus 2 I (1 )
Stellaria palustris 2 I (1 )
Hypericum perforatum 2 I (1 )
Lamium purpurea 2 I (1 )
Stachys sylvatica 2 I (1 )
Sorbus hibernica 2 I (1 )
Convolvulus arvensis 2 I (1 )
Eupatorium cannabinum 2 1 (1 )
Stachys palustris 2 I (1 )
Hypericum tetraterum 2 I (1 )
Fragraria vesca 2 I (1 )
Car ex hirta 2 I (1 )
Phalaris arundinacea 2 I (1 )
Daucus carota 2 I (1 )
Equisetum palustre 2 I (1 )
Melica uniflora 2 I (1 )
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H abita t type: WD HR W M

Species % Frequency Range % Frequency Range % Frequency Range
Occasional species Maliis sylvestris 2 I (1 )

Festuca arundinacea 2 I (1 )
Vida sativa 2 I (1 )
Odontites verna I I (1 I
Syringa vulgaris* 1 I (1 )
Senecio erucifolius 1 I (I )
Hypochaeris radicata 1 I (1 )
Leontodon autumnalis 1 I (I )
Acer campestre* 1 1 (1 )
Brassica rapa 1 I (1 )
Myosotis scorpoides 1 1 (1 )
Mentha aquatica 1 1 (1 )
Arctium minus 1 I (1 )
Viola arvensis 1 I (1 )
Chenopodium albus 1 I (1 )
Medicago lupidina 1 I (i )
Sorbus aria 1 I (1 )
Petasites hybridus 1 I (1 )
Symphytum officinale 1 I (1 )
Knautia arvensis 1 I (1 )
Lythrum salicaria 1 I (1 )
Alnus incana* 8 I (1 2
Conopodium majus 8 I ( 1 - 2 )
Querciis petraea 8 I (1 )
Deschampsia caespitosa 8 I ( 1 - 5 )
Quercus ilex* 8 I (1 - 40)
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Appendix 7a: Woodland & Wood-margin survey sheets

FIELD SURVEY
C O U N T Y  F IN G A L  W O O D L A N D  S U R V E Y  2007 

Department o f  Botany: University o f  Dublin, Trinity College, Dublin 2; Ireland

S i te  N a m e : S i te  ID : G R I D  r e f:
T o w n la n d : D a te : L a n d  Use: (circle all that apply)
O b se rv e r; Soil type : tillage- wheal, oats, mustard.
O w n ersh ip : Soil ID  #: mixed, potato, cabbage, hay, oth«
A ltitu d e ; E a r th w o rk s :  (circle) Banks livestock- cattle, dairy, sheep
B o u n d a ry  ty p e : (circle) Recent Digging, Ditches. Walls horses, other
None- abrupt None- diffuse Ruined Bldngs amenity- park, golf, demesne,
River/stream Fence w ood p re-1840s?  y  n eames. other
Canal Wall D ra in ag e: habitat- improvd grss.
Lake Ditch V eg eta tio n  type : semi-natr grssl. fallow, other
Road/Track Bank broadlvd wood, hedgerows.
Gravel path treelines, plantation f.. scrub, 

river, stream, pond, coastal

M anagem ent:fn> r/e  all that Recent exotic b/1 planting None apparent
apply) Old conifer planting Planted shrub layer
Old native planting Recent conifer planting Natural shrub layer
Recent native planting Coppice Eaves trimmed
Recent felling Pollard No trimming
Past felling Amenity
Old exotic b/! planting Dumping

Site description:

Size o f w ooded  a re a :

D ead  w ood (A F O R  scale) lirdrom - A F  O  R N one

Invasives Ic in lm n e)
R.. ponticum  1-none, 2 -sc a tte red , 3 -f re q u en t, 4 -a b u n d a n t,  5 -dense  N one
P .Jaurocerasus  1 -none, 2 -sc a tte re d , 3 -f re q u en t, 4 -a b u n d a n t,  5 -dense  N one
S..a lbum  1 -none, 2 -sc a tte red , 3 -f re q u en t, 4 -a b u n d a n t,  5 -dense  N one

N a tu ra l  R eg en e ra tio n  (D A F O R )- 1 - seedling ( <  25cm  tail, < 7 cm  dbh) , 2-sapling (
< 200 cm  tall, < 7 cm  dbh) , 3-pole ( >200 cm  tall, <  7 cm  dbh)________ , 4- m ature (dbh
> 7cm )_______

S pecies 1 2  3 4
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Releve Data:
Quadrat 1 2 3 4
TREES % G % G % G % G

Acer camp
Acer pseu
Aesc hipp
Ainu glut
Betu pub
Betu pend
Carp betu
Cast satl
Fagu sylv
Fran ainu
Frax exce
Lari deci
Malu sylv
Pice able
Pice site
PInu sylv
Popu nigr
Popu trem
Prun spin
Pseu menz
Q pet X rob
Quer petr
Quer robu
Sail alba
Sail cine
Sail capr
Sail frag
Sail purp
Samb nIgr
Sorb aria s
Sorb auc
Sorb hib
Taxu bacc
Till cord
Ulmu glab
Ulmu pro

Quadrat 1 2 3 4
Lg.
SHRUBS

% G % G % G % G

Bux semp
Crat mono
Cory avel
Euon euro
Fuse mag

Quadrat 1 2 3 4
Lg.
SHRUBS

% G % G % G % G

Hede hell
Ilex aqui
LIgu vulg
Prunu laur
Prunu lusi
Prun spin
Rhod pont
Ribe rubr
Rosa can
Samb nigr
Syr vuiga
Ulex euro
VIbu opul
O ther

SHRUBS
Buxu
semp
Caiiu vuig
Corn sang
Cytis scop
Eric cine
Eric tetr
Euon euro
Fuse mag*
Hede hell
Ligu vulg
Loni peri
Prunu
laur*
Prun spin
Rhod
pont*
Rit>e rubr
RIbe u-c
Rosa arv
Rosa can
Rubu frut
Rubu Idea
Rubu saxa
Samb nigr
Symp
albu*
Syr vulga
Ulex euro
Ulex gaii
Vacc myrt
Vibu opul
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Quadrat Quadrat
Ajug rept Lami gak
Aili pete Laps con m.
Aiii urs Lattir sqi
Anem nem List ovat
Ange syl Lych fl-c 

Lyco eun iAnth sylv
Apiu nodi Lysi nem
Aqui vuig Lysi num
Arum macu Lysi vuig 

Lyth SaliCaitli palu
Caly sepi Mela prat 

HERBSHERBS
Card flex Ment aqu a
Card hirs Myos see
Card prat
Ceph long Oena cro
Cers font Orch ma! c

Oxal acet
Circ lute Peta frag 

Pote ansi iCirs arve
Cirs pal Pote eret I
Cirs vulg Pote pall 

Pote rept iCono maju
Crep palu Pote ster
Dact fuch Prim vult 

Pyro me<Digi purp
Epil hirs Pyro min
Epil mont Prune vu
Epil palu Ranu acr
EpIp hell Ranu fic i
Eupa cann Ranu flar i
Euph hybe Ranu rep i 

Rori palu 
Rorl nast

Fill ulma
Frag vesc 
Gall apar
Gall odor Rume co ig
Gali palu Rume cri tp 

Rume sailGail saxa
Gera robe Sanieurt
Geum urb Scro nod
Glee hede Scut gale 

Sene aqt a 
Sene ]ac< ib 
Sile diol

Hera mant
Hera spho
Hyac nons
Hype andr Sola duic
Hype pert Soil virg
Hype pule Stac arve
Impa glan Stac palti

Stac sylvIris pseu
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Hyme wils MOSSES/
LIVRWRTSPhyll scolo

Poly Inte Hylo spleen
Pols acul Hyoc armo
Pols setl Hypn ando
Pter aqui Hypn cupr

MOSSES/
LIVRWRTS

Hypn luti
Hypn lind

AmbI fluv Hypn resu
AmbI ripa Isop eleg
AmbI serp Isot alop
AmbI tenx Isot myos
AmbI vari Kind prae
Atrl undu Leie cavl
Bazz tril Leje ulic

Brae plum Leuc glau
Brae rlv LepI rept
Brae rut Loph bid
Call cord Loph hete
Call cusp Lunu cruc
Caly argu Marc mach
Caly fissa Marc poly
Caly muel Metz frut
Ceph bicu Metz furc
Chll poly Mniu horn
Cine font Neck comp
Clrr pill Neck crisp

Cono coni Orth affi
Crat fin Orth rivu

Cryp hete Oxyr hian
Cten moll Pell end!
Dlch pell Pell epip
DIcr hete Pell nees
DIcr maiu Phys pyri
Oicr scop Plag aspi
DIpl alb! Pieu acum
Eurh strl Pleu schr
FIss adia Pith dent
Fiss bryo Pith undu
Fiss taxi Pmni undu
Font anti Pogo aloi
Frul dila Pohl earn

Frul fama Poly comm.
Funa hygr Poly form
Hete hete Poly long
Homa seri Pseu puru
Homa trich Raco acic
Hook luce Radu comp
Hygr luri Rhiz punc

Hylo brevi Rhyn ripa
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HERBS GRASSE 5
Stel holo Agro can
Succ prat Agro cap
Symp off! Agro sto
Symp X upl Anth odo r

Tara offi Arrh elat
Teuc scor Braeh sy V

Urtic diol Brom ran10
Vale offi Cynos cr st
Vero Cham Dact glon 1
Vero mont Desch cesp
Vero offi Desch fie X

Vero serp Fest alti
Vicia sep Fest gigi
Vici crac Fest ovin
Viola pal Fest prat
Viola reic Fest rubr
Viola rivl Giyc flui

Glyc max 1

Hole Ians
OTHER Hole mol
Ned helix Mell unlf

Mill effu

SEDGES,
RUSHES

Moll caer
Phai arur

Care divu Phra aus
Care echi Poa anni
Care flac Poa nemi 1
Care nlgr Poa prat
Care pend Poa triv
Care puli
Care rem
Care ripi
Care strig FERNS,

ULSCare sylv HORSET
Care vesi EquI arvc
Hydr vulg EquI fluv
Lath llnl EquIhye n
June aeut Equi pall
June bulb Equi sylv
June cong Equi tein’
June effu Asp! trie
June infl Athy f-f
Luzu camp Blee spic
Luzu mult Botr luna
Luzu pilo Dryo aen
Luzu sylv Dryo affi

Dryo dila
Dryo f-m
Hyme tur b
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Woody Species -30m sample plot Herbaceous Species-lOm sample plot
M argin# Slope: Ht: STRIP 1 (exterior 

m argin)
STRIP 2 (interior) SIDE B (woodland)

GPS: Linear Direciion; (circle 1) Aspect A: Aspect B:
N -S /W -E /N W -S E / W idth: 2m W idth: 2m W idth: 2m
SW-NE /  other: Shade level (hi. med. 

low)::
Shade level (hi. med, 
low):

Shade level (hi, med. 
low):

Species Code Domin
Value
A

Domin 
Value B

G irth  
(in m if 
appI)

Est.
Ht.

Species
Code

Domin
Value
A

Species
Code

Domin
Value
(interior
)

Species
Code

Domin 
Value B

Total

Woody Species Herbaceous Species
M argin# Slope Ht: STRIP 1 (exterior 

margin)
STRIP 2 (interior) STRIP 3 

(woodland)
GI>S: Linear Direction: (circle I) Aspect A: Aspect B:

N -S /W -E /N W -S E / W idth: 2m W idth: 2m W idth: 2m
SW -NE/other: Shade level (hi. ined. 

low)::
Shade level (hi. med. 
low):

Shade level (hi. med. 
low):

Species Code Domin
Value
A

Domin 
Value B

G irth  
(in m if 
appi)

Est.
Ht.

Species
Code

Doinin
Value
A

Species
Code

Domin
Value
(interior
)

Species
Code

Domin 
Value B

Tola!
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NATURAL
REGENERATION

1-none,
2-scattered.
3-frequent
4-abundant,
5-dense

Seedling 
(S 25cm, < 7cm 

dbh)

Sapling (<200 cm, 
< 7 cm dbh)

Pole ( >200cm, <7 
cm dbh)

Mature (dbh 
>7cm)

GRAZING (y/n)
Grazer Type 

1-sheep, 2-dalry, 
3-cattle, 4-horses, 
5-rabblt/hare, 6- 

other

Drainage: 1-poor, 
5-well drained

INVASIVES-
1-none,
2-scattered.
3-frequent
4-abundant,
5-dense

R. pontlcum
P. laurocerasus
Symph. album

Soil ID No.

Soil type

pH

LOI

Phosphate

MOSSES/
LIVERWOR

TS
Rhyt squa
Rhyt lore
Rhyt trig

Ricc Cham
Ricc mult
Sacc viti

Scap grac
Soap nemo
Scap undu
Schi apoc

Sphag capi
Sphag fim
Sphag palu
Sphag quin
Sphag recu
Sphag subn
Sphag squa
Tham alop
Thul tama
Trich tome
Ulota crisp
Ulota norv
Ulot phyl
Zygo viri

Quadrat # 1 2 3 4

Slope

GPS

Accuracy
Altitude

Aspect

Bare
Ground (%)

Litter cover
(%)

Total Bryo 
Cover (%)
Dead Wood

(%)
>5cm
<5cm
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Margin No. M argin No.

A. ADJ. LAND USE* 
(Fossit 2000)

E . MANAGEMENT METHODS

] arable 1 Hail
2 improved grassland 2 circular saw

.semi-natrl grassland 3 bar cuttes
4 nef'lected/failow 4 hand tools

5 plantation Torest 5 hi>mac
6 woodland/scrub 6 other/unsure/not applic.
7 goir course/amenitY 7. none
8 residential
9 other

B. LINKS w/ Other 
HABITATS

F. DITCH SIZE/DEPTH

A none 1 <0^ m
B Plantation Tcresl 2 0^.1 .Om
C Stream/Rivcr 3 > 1 m
I) Pond /I^ake 4 not applicable
R Woodland
F Scrub F . FRUITING
G .Another hedge 1 none
H Treellne 2 poor
1 Scmi>naL veget 3 fair
J (>ardens/l^awas 4 good
K Urban park 5 abundant
L Other (specify)

C. MANAGEMENT G. GAPPINESS
A Box-cul i^ofile A Complete
B A>shape B < 10% gaps
C Cut on one side onlv C 10-25% gaps
1) Cut on both side^ D 25-50% gaps
E Hedge topped onlv E >50% gaps
F Hi>mac*d
G Laid in full H.BANK SIZE
H l.aid in part
I Trees topped only 
(pollard)

1 < 0 J m

J Coppiced 2 OJ-l.Om
K Short-term unmanaged 3 > 1 m
L Ixing-term unmanaged 4 not applicable

I. MARGIN TYPE (abrupt / 
difTuse)

NOTES:
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Site Data: SHRUBS HERBS
D=dominant. A= Buxu semp Ceph long

Callu vulq Cers font

0 =  occasional, R= rare. Corn sang Chry opp
Cytis scop Circ lute

p re iix e s - lo c a i,  v=: Eric cine Cirs arve
very Eric tetr Cirs pal

Euon euro Cirs vulq
TREES Fuse maq* Cono maju

Acer camp Hede hell Crep palu
Acer pseu Ligu vulg Dact fuch
Aesc hipp Prunu laur** DIgi purp
Ainu glut Prun spin Epil hirs
Betu pub Rhod pont* Epil mont
Betu pend Ribe rubr Epil palu
Carp betu Ribe u-c Eplp hell
Cast sati Rubu idea Eupa cann
Cory avel Rubu saxa Euph hybe
Crat mono Samb nigra Fill ulma
Fagu sylv Symp albu* Frag vesc
Fran ainu Syr vulga Gali apar
Frax exce Ulex euro Gali odor
Ilex aqui Ulex gali Gali palu
Lari deci Vace myrt Gall saxa
Malu sylv Vibu opul Gera robe
Pice able Geum urb
Pice site Glee hede
Pinu sylv Hera mant
Popu nigr Hera spho
Popu trem Hyae nons
Prun spin Hype andr
Pseu menz Hype pert
O pet X rob CUMBERS Hype pule
Quer petr Hed helix Impa glan
Quer robu Lonl peri Iris pseu
Sail alba Rosa arv Lami gale
Sail cine Rosa can Laps comm.
Sail capr Rubu frut Lathr squa
Sail trag^ List ovat
Sail purp Lych fl-c
Samb nigr Lyco euro
Sorb aria ss Lysi nemo
Sorb auc Lysi numm
Sorb hib Lysi vulg
Taxu bacc Lyth Sail
Till cord HERBS Mela prat
Ulmu glab A]ug rept Ment aqua
Ulmu pro AIM pete Myos seor

All! urs Neot n-av
Anem nem Oena croc
Ange syl Orch masc
Anth sylv Oxal acet
Aplu nodi Peta fraq
Aqui vulg Pote anse
Arum macu Pole erect
Calth palu Pote palu
Caly sepi Pote repta
Card flex Pote ster
Card hirs Prim vulg
Card prat Prune vulg
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HERBS GRASSES SEDGES,
Ranu acris Aqro can! RUSHES ,etc
Ranu fica Agro cap! Care divu
Ranu flam Agro stol Care echi
Ranu repe Anth odor Care flac
Rori palu Arrh elat Care nigr
Rori nast Brach sylv Care pend
Rum aceto Brom ramo Care puli
Rume cong Cynos crist Care rem
Rume crisp Dact glom Care ripl
Rume san Desch cesp Care strlg
Sani euro Desch flex Care sylv
Scro nod Fest altl Care vesi
Scut gale Fest glgl Hydr vulg
Sene aqua Fest ovin Lath llnl
Sene Jacob Fest prat June acut
Slle diol Fest rubr June bulb
Sola dulc Giyc flul June cong
Soli virg Glyc maxi June effu
Stac arve Hole lana June infl
Stac palu Hole moll Luzu camp
Stac sylv Meli unit Luzu mult
Stel holo Mill effu Luzu pllo
Succ prat Moll caer Luzu sylv
Symp off! Phal arun
Symp X upl Phra aust
Tara offi i Poa annu
Teuc scor Poa nemo
Urtic dlol Poa prat
Vale offI Poa triv
Vero Cham
Vero mont
Vero offi
Vero serp
VicIa sep FERNS/
VIcI crac HORSETAILS
Viola pal EquI arve
Viola reic EquI fluv
Viola riv EquI hyem

Equi palu
EquI sylv
Equi telm 1

Asp) trie
Athy f-f
Blec spic
Botr luna
Dryo aem
Dryo affi
Dryo dila
Dryo f-m

OTHER Hyme tunb
Hed helix Hyme wils
(groundcover) Osmu rega

Phly scolo
Poly aust
Poly Inte
Poly vulg
Pols acul
Pols seti
Rer aqui
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MOSSES/ Loph hete
LIVERWORTS Lunu erue

AmbI fluv Marc maeh
AmbI ripa Mare poly
AmbI serp Metz frut
AmbI tenx Metz furc
AmbI vari Mnlu horn
Atri undu Neck comp
Bazz tril Neck crisp

Brae plum Orth affi
Brae riv Orth rivu
Brae rut Oxyr hian
Call cord Pell end!
Call cusp Pell epip
Caly argu Pell nees
Caly fissa Phys pyri
Caly muel Plag aspi
Ceph bleu Pleu acum
Chll poly Pleu schr
Cine font Pith dent
CIrr pill Pith undu

Cono coni Pmni undu
Crat fill Pogo alol

Cryp hete Pohl earn
Cten moil Poly comm.
Dieh pell Poly form
Dicr hete Poly long
Dier maju Pseu puru
Dicr scop Raco acic
Dipl albl Radu comp
Eurh strl Rhiz punc
Fiss adia Rhyn rIpa
Fiss bryo Rhyt squa
Fiss taxi Rhyt lore
Font anti Rhyt triq
Frul dila Rice eham

Frul tama RIcc mult
Funa hygr Sace viti
Hete hete Scap grae
Homa seri Scap nemo
Homa trieh Scap undu
Hook luce Sehl apoc
Hygr lurl Sphag cap!

Hylo brevi Sphag fim
Hylo spleen Sphag palu
Hyoc armo Sphag quin
Hypn ando Sphaq recu
Hypn cupr Sphag subn
Hypn juti Sphag squa
Hypn lind Tham alop
Hypn resu Thul tama
Isop eleg Trieh tome
Isot alop Ulota crisp
Isot myos Ulota norv
Kind prae Ulot phyl
Le|e cavl Zygo viri
Leje ulic

Leue giau
Lepi rept
Loph bid
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Appendix 7b: Hedgerow survey sheets

2 0 0 6 -7  F IN G A L  H E D G E R O W  S U R V E Y

S q u a r e  R ef: 
G r id  R ef:

Survey Location; Date:
Surveyor(s):

HEDGE # W idth(6) HI: STR IP 1 (side A) ST RIP 2 (interior) ST R IP 3 (side B)

GPS: Linear Direction: (circle n 
N -S /W -E /N W -S E / 
SW-NE / other:

Aspect A: Aspect B:
W idth: (2) W idth: (2) W idth: (2)
Shade level (h i. m ed, 
lo w )::

Shade level (h i, m ed, 
low ):

Shade level (h i, m ed, 
low ):

Species Code Doniin 
Value A

Dumin 
Value B

Girth 
(in ni if 
ftppl)

Kst.
Ht.

Species
C ode

Domin 
Value A

Species
C ode

Domin
Value
(inierior)

Species
C ode

Domin 
Value B

A cer pse 

Grata mono 

Fraxi exc 

Hcd heli 

Pm nus pi 

Rubu ulm 

Rub non-ulm 

Samb nigr

H ed g e  T o ta l

Woody Species Herbaceous Species
HEDGE # W idth: Ht: ST R IP 1 (side A) ST R IP 2 (interior) ST RIP 3 (side B)

GPS: Linear Direction (drck n
N-S / W-E / NW-SE / 
SW -NE/other.

Aspect A: Aspect B:

W idth: W idth: W idth:

Shade level (hi. med, 
low ):

Shade level (h i. med, 
low):

Shade level (h i. med. 
low ):

Species Code Domin 
V alue A

[)«min 
Value B

Girth 
(in m if 
appi)

Est.
Ht.

Species
C ode

Domin 
Value A

Species
C ode

Domin
Value
(inierior)

Species
C ode

Domin 
Value B

Acer pse 

Grata mono 

Fraxi cxc 

Hed heli 

Prunus pi 

Rubu ulm 

Rub non-ulm 

Samb nigr

H ed g e  Total

263



2006-7 FINGAL HEDGKROVV SURVEY

Square Ref: 
G rid Ref:

Survey Location: Date:
Survey or(s):

Woody Species Herbaceous Species
HEDGE # W idth(6) 1 Ht:

1
STRIP 1 (side A) STRIP 2 (interior) STRIP 3 (side B)

GPS: Linear Direction: (circle l) 
N-S / W-E / NW-SE / 
SW-NE / other:

Aspect A: Aspect B:
W idth: (2) W idth: (2) W idth: (2)
Shade level (hi. med. 
low)::

Shade level (hi. med. 
low):

Shade level (hi. med, 
low);

Species Code Domin 
Value A

Domin 
Value B

Girth 
(in m if 
appI)

Est.
Ht.

Species
Code

Domin 
Value A

Species
C ode

Domin
Value
(interior)

Species
Code

Domin 
Value B

Accr pse 

Crala mono 

Fraxi exc 

Hed heli 

Prunus pi 

Rubu ulm 

Rub non-ulm 

Samb nigr

Hedge Total
W oody Species H erbaceous Species

HEDGE # W idth: Ht: STRIP 1 (side A) STRIP 2 (Interior) STRIP 3 (side B)

GPS: Linear Direction <clrcle l)
N-S / W-E / NW -SE / 
SW -NE / other;

Aspect A: Aspect B:

W idth: W idth: W idth:

Shade level (hi. tned. 
low):

Shade level (hi. med,
low):

Shade level (hi. med. 
low):

Species Code Domin 
Value A

Domin 
Value B

Girth 
(in m if 
appi)

Est.
Ht.

Species
Code

Domin 
Value A

Species
C ode

Domin
Value
(interior)

Species
Code

[>oniin 
Value B

Accr pse 

Grata nx>no 

Fraxi cxc 

Hed heli 

Prunus pi 

Rubu ulm 

Rub non-ulm 

Samb nigr

Hedge Total
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2(M»6-7 FIN G A L H EDGEROW  SURVEY

Square Kef: 
Grid Ref;

Survey Location: 
Altitude:

Date:
Surveyor(s):

H D G /
M R G N
N o.

A B C D E F G H I J K L
A . F A R M  T Y P E * D . F E N C IN G

01 A a  T illage (specify) 01 none 
(stockproof)

B b Cattle-D airy 02 w ire fixed to 
stems

02 A c C attle - Beef /  o th e r 03 e lectric  wire

B d  Sheep 04 post & w ire

03 A e M ixed Stock 05 wood fencing

B f  M ixed Stock + 
crops

06 wall

04 A g H orses (stud) 07 o th e r

B h O rganic
E .
BA N K A V ’A L L
S IZ E /D E P T H

05 A i Demesne

B j  O th er

06 A B . A D J . L A N D  
U S E *

1 cO J  m

B 2 0 .5 -L 0 m

07 A 1 a rab le 3 > 1 m

B 2 im proved grassland 4 not applicable

08 A 3 sem i-natH  
grassland

F .
G A P P IN E S S

B 4 neglected/faliow

09 A 5 p lan ta tion  forest A C om plete

B 6 w oodland/scrub B < 10%  gaps

10 A 7 golf course/am enity C  10-25% gaps

B 8 residential D 25-50%  gaps

9 o th e r E >50% gaps

H . M A N A G E M E N T 1. M A N A G E M E N T  
M E T H O D S

K . B O IIN D A R V  T Y P E
C . L IN K S  w /  O th e r  
H A B IT A T S

G  D IT C H  
S IZ E /D E P T H

A Box-cut profile 1 tlHil 10 single lin« hedge A none 1 <0.5 m
B A -shapc 2 c irc u la r saw 20 doub le line hedge B P lantation  forest 2 0 .5 -L 0 m
C  C u t on one sid« onlv 3 b a r  cu tter 11 R o ad sid e/T ra ck C S tream /R iver 3 > 1 m
D C u t on both sid«» 4 h a n d  tools 21 S tream side D P ond /L ake 4 not appU caU e
F. to p p rd  onlv 5 hi-m ac 12 T ow nland  B oundary E W oodland L .

FRUITINGF Hi>mac*d 6 o th er/u asu re /n o t appBc. 22 InHIl H edge F Scrub
G L aid in Tull J .  P R O F IL K 13 P arish  B oundary G A nother hedge
H ]/aid  in p a r t 23 W oodland s tr ip  (assart) H T reeline 1 none
1 T rees topped only 
(pollard)

a fragm en t/rem nan t 14 W oodland edge 1 S cm i'na t. veget. 2 poor

J  Coppiced b relict/old 24 G reen  Lane J  (>ardens/I.awa<) 3 fa ir
K S h o rt-term  unm anaged c o v er/hcav ilv  m anased 15 S tone wall w /sh ru b s K U rban  p a rk 4 good
L L ong-term  unm anaged d over)>roH'n/uninanaged 25 O th e r  (specify) L O th e r  (specify) 5 ab u n d a n t

e normal/vigorouK

Notes:
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