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1.0.



INTRODUCTION


The effects of post-war agricultural intensification in Europe and the resultant reduction in semi-natural habitats have been documented (McCracken 1993). As a result of the intensive use of pesticides, fertilisers, plant breeding and modern land management techniques agricultural productivity has increased (Hassall, Hawthorne, Maudsley, White & Cardwell 1992), resulting in the loss of plant communities with high conservation value and an increase in less valuable grasses and mosses (Ball, Dale, Sheail & Heal 1982). Likewise, both vertebrate and invertebrate faunas have declined (Hassall et al. 1992).  


The aim of establishing Environmentally Sensitive Areas is to help safeguard areas of the countryside where the landscape, wildlife or historic interest is of particular importance and where that interest would benefit through farmers continuing with, or engaging in, environmentally sensitive farming practices. The ESA programme, with its direct and tangible commitment to such farming practices, marks a significant departure for agricultural policy. For the first time farmers are effectively being paid by Governments to 'produce' countryside (Baldock, Beaufoy, Bennett & Clark 1990).  In Northern Ireland, three Environmentally Sensitive Areas (ESAs) have been designated under Article 19 of EC Agricultural Structures Regulations 797/85. The Mournes & Slieve Croob ESA was designated in May 1988 and extended in 1993; the Glens of Antrim was designated in July 1989, extended and renamed in 1993 (Antrim Coast, Glens & Rathlin ESA); and the West Fermanagh & Erne Lakeland ESA was designated in 1993. Two further ESAs are proposed for designation in 1994, the Sperrins ESA and The Ring of Gullion ESA (Figure 1). This will result in approximately 20% of Northern Ireland being designated as an Environmentally Sensitive Area.


Semi-natural habitats are widespread in the West Fermanagh and Erne Lakeland ESA (Murray et al. 1992). Wet heath mosaic, species rich dry grassland (on limestone outcrops in the hills) species-rich wet grassland and fen meadows (in lowland areas) are found mainly in the west of this ESA in association with hay/silage-making and extensive cattle production - mainly beef but also some dairy (McCracken, 1983). The Erne basin is one of the best wetland sites within the United Kingdom. Wetlands, particularly rich-fens are small and scattered in lowland England and Wales, with many having been reclaimed (Godwin 1978; Sheail & Wells 1983; Wheeler 1983). Their species diversity can be reduced by drainage and fertilisers causing nutrient enrichment (Haslam 1973; Ratcliffe 1977; Wheeler 1983). The range of habitats within the West Fermanagh and Erne Lakeland ESA makes it particularly important for breeding waders and over wintering birds.  




Figure 1. Map of Environmentally Sensitive Areas in Northern Ireland showing location of biological monitoring sites (1993 and 1994)

Towards the west of the county, an impressive range of hay meadows can be found. Bordering these fields are woodland and scrub, blanket bogs, mountains and moorlands. Of particular note, are the limestone escarpments which are rare within the British Isles, containing a rich variety of plants and invertebrates unique to this type of habitat.


Vegetation is the key to the entire ecosystem and plant diversity may often be correlated with animal diversity (Ehanno 1976; Osborne 1982). Detailed changes at the plant species level is one quoted method for examining the long-term ecological changes, for example the relationship between botanical composition and agricultural management (Hopkins & Wainwright 1989; Leader-Williams et al. 1987). Changes in plant species may be rapid, as a result of some management strategies such as cultivation and use of herbicides. However changes associated with ESA management may be slower and occur in response to changes in farming practices and a principal aim of monitoring is to detect any such changes (Hooper 1992). A preliminary monitoring report (1991) of the Pennines ESA, which was one of the first five ESAs designated in England (1987), revealed generally positive trends within the ESA (after resurveying in 1990), maintaining floristic quality in grasslands and in some sites improving botanical quality on agreement land, often where management was previously more intensive. No significant changes were recorded on non-agreement sites and the report stresses that although trends were evident after 3 years of ESA designation, many changes will be of a more subtle and long term nature.  


The cover of dominant plant species form the basis of classifications which may be used to detect changes in relative abundance which reflect management intensity inputs.  Changes in plant cover, plant species composition, frequency and in vegetation types are all procedures used to record and analyse vegetation change, for example as part of an Institute of Terrestrial Ecology (ITE) National Survey to investigate changes in land use in Britain (excluding N.Ireland) from 1978 to 1988 (Bunce et al., 1992).  The report indicated that dereliction, the increase in the use of fertilisers, slurry, zero-grazing and silage cutting instead of hay, have resulted in loss of species diversity in grasslands and hedgerows, in favour of species which respond to soils with a high nutrient status. Increases in fertiliser are associated with an increase in ryegrass, decreases in indigenous grasses and many broadleaved species (Hopkins et al. 1988).


Increased environmental interest and the advent of statutory environmental assessments have required the development of methods for determining the status of terrestrial sites. The problem with invertebrates is that there are too many species, leading to difficulties in putting records into context and interpretation of species and site value. If invertebrate records are to be of any use in assessment of environmental quality, then work should be limited to groups where the knowledge is sufficient to put results into context so that comparisons of quality can be made. Ground beetles, with the wealth of information on the ecological requirements of individual species (Lindroth 1977), have proven useful in environmental quality assessment, reflecting soil conditions and disturbance (Eyre & Rushton 1989; Rushton et al. 1989; Gardner 1991).  


Birds are often considered to have the most public interest of all animal taxa. Birds have been shown to be useful indicators of land use change, for example bird communities responses have been related to agricultural landscapes and agricultural practices (O'Connor & Shrubb 1986; Shaw 1988). Brown and Stillman (1993) investigated the distribution and abundance of upland breeding birds in eastern Scotland, and found that Red Grouse were associated with moorland dominated by heath, and golden plover were most common in areas where vegetation is not Calluna dominant. Regional differences in the management of heather moorland is cited as one of the possible factors responsible for observed regional differences in bird-habitat associations. Some bird species populations have declined over the last twenty years, partly due to agricultural intensification and changes in climatic conditions. The most notable bird species which is considered to be of world-wide extinction is the corncrake (Collar & Andrew, 1988). The causes for its decline are not precisely known, however declines in corncrake numbers were generally associated with reductions in the area of hay meadows and increases in short pasture and grassland dominated by Juncus spp. (Stowe, Newton, Green & Mayes, 1993). In County Fermanagh 8 calling corncrakes were recorded in 1993 (RSPB, pers. com.). Lapwings commonly found in lowland Britain, declined after the 1960s in southern areas, and this has been attributed to severe winters and changes in farming practices and drainage of damp meadows. (Marchant et al., 1990). 


Considerable funding has been invested in establishing Environmentally Sensitive Areas within the British Isles. To evaluate the impact of the scheme, monitoring of specific target habitats is necessary. In April 1993 a detailed long-term monitoring programme was established by the Department of Agriculture (N.I.) in the newly designated West Fermanagh & Erne Lakeland ESA, Co. Fermanagh, Northern Ireland. The aim of this programme was to obtain baseline data on the plant, bird, ground beetles and spider species on a range of study sites within the ESA boundary prior to the impact of ESA management prescriptions.

2.0.


MATERIALS AND METHODS

2.1. Field sampling programme

About 46.9% (62,320ha) of the Fermanagh District has been declared an ESA . Land classification based on multivariate analysis of map attributes, for example, climate and geology of Fermanagh District resulted in three broad categories which summarise the main elements of landscape variation (Murray et al. 1991). Field survey information obtained from the landscape ecological study of the Fermanagh District was used to stratify representative areas of the main habitat types to be monitored. This information was used to give approximate estimates of the amount of each habitat category occurring within the West Fermanagh & Erne Lakeland ESA.


A sampling programme based on 1km or 25 ha. squares was rejected on the basis that one square may include several farms, with participating and non-ESA participating farmers. Demonstration of the effectiveness of an ESA management plan on the flora and fauna would have proved extremely difficult. As the scheme had not been officially launched when monitoring commenced, the only method of receiving an indication of farmers who were likely to join, was through consultation with local Fermanagh DANI staff. This resulted in a list of farmers who were considered likely to join the ESA scheme and a list of those unlikely to join.  Farms to be monitored were then randomly selected from these lists. Grid references of habitat sites monitored are listed in Appendix 1. Heather monitoring was also carried out in the extended Antrim Coast, Glens and Rathlin ESA, Mournes and Slieve Croob ESA. Preliminary  heather monitoring was undertaken in the proposed ESAs, the Ring of Gullion and the Sperrins.

.

2.1.1. Habitat types 

Specific habitats to be monitored were identified and are described below.

1. Hay meadow (3379ha).  Species rich grassland cut for hay.

2. Wet grassland(5350ha).  Grassland in which soil is normally saturated with water and is liable to flooding. Includes internationally important areas supporting large populations of breeding waders.

3. Heather moorland (1783 ha).  Greater than 25% cover of Calluna vulgaris L.

4. Limestone grassland (704ha). Grassland with limestone outcrops/limestone pieces in soil - pH >7.0.

5. Woodland (4224ha).  Containing predominantly broadleaved species.

6. Unimproved grassland (31490ha).  Land not reseeded within the last preceding 10 years.

7. Improved grassland (15390ha). Land reseeded within the last 10 years.

2.2. Biological monitoring

2.2.1. Botanical monitoring


Plant monitoring was carried out between April and September 1993, with sites being visited once during this time period. Plant nomenclature follows Clapham, Tutin and Warburg (1987), mosses and liverworts follow Watson (1981). A total of 183 sites were monitored. Details of specific habitat monitoring techniques are listed below.

Grasslands.  Initially a diagonal transect was measured across the field and five permanent equidistant 2 x 2m quadrats were marked out (MAFF 1987). Metal tubing was used as permanent quadrat markers and these were firmly located below ground level so as to prevent damage to any animals or farm machinery. These quadrats will be relocated using a metal detector. A detailed list of the plant species (including bryophytes) and their percentage cover was estimated within a nested 1 x 1m quadrat. Any additional species were recorded in the outer 2 x 2m quadrat.

Heathland and limestone grassland.  The centre of these sites were marked by a 1m tall metal  stake and quadrats located at 4 equidistant quadrats along a 60m transect. The standardised 2 x 2m quadrats were used in these habitats and species were recorded as above.

Woodland.  A standardised quadrat size of 14 x 14m, consisting of three nested quadrats (200m2, 50m2 and 4m2) was used. Plant species (including ferns, mosses and lichens) and their percentage cover were recorded in the 4m quadrat. Additional species were noted in the outer quadrats. Diameters of trees and shrubs (at 1.2m) were recorded, together with site information on grazing and management details. 


Hedges and Field margins.  As much of the wildlife diversity of fields is concentrated in the field margins and hedges, these were monitored in conjunction with the rest of the field. A random selection of hedges from habitat sites selected for monitoring, were surveyed. This is necessary as previous studies (Hegarty 1992) have shown that the associated land use has a strong influence on the hedge composition. The centre of each hedge to be monitored was located and a 10m x 1m plot constructed. The hedge was considered as having 4 major components:

1. Tree and shrub layer

2. Hedge bank, hedge base

3. Ditch

4. Field margin



These components form successive linear plots and plant species and their cover values were recorded for each plot. Hedge structure, average height, width, percentage of gaps in structure and management regime will also be noted.

2.2.2.  Invertebrate monitoring


During three, four week periods between April and October 1993 ground beetles were sampled at 68 of the 183 permanent vegetation quadrat sites. This was achieved at each site using five pitfall traps (polythene containers 9 cm wide and 20 cm deep) part filled with ethylene glycol to prevent the escape and deterioration of specimens before collection.  Traps were placed 2 m apart in a line through the centre of each site.  At the end of each sampling period traps were emptied and removed.  At the beginning of the next sampling period traps were replaced and refilled with a fresh ethylene glycol solution. The contents from all 5 traps were pooled for each sampling site and frozen at -5oC until sorting.  All adult ground beetles taken in the traps were identified to species using Lindroth (1974). Species identifications were confirmed by Dr. Roy Anderson, (Agricultural Chemistry Research Division, Department of Agriculture for Northern Ireland). 

2.2.3.  Bird monitoring


The aim of bird monitoring was to provide a baseline list of the bird species associated with each habitat type. This approach differs from the RSPB research in County Fermanagh which focuses on the distribution and population studies on individual species, such as whooper swans, greenland whitefronted geese, breeding waders and corncrakes. The bird species lists will complement the vegetation and invertebrate species data and may be used in conjunction with the RSPB surveys. A total of 15 sites were stratified randomly sampled and for each habitat type a standardised viewing time of 20 minutes was allocated for a point count. During the 20 minutes any birds landing in the field site were recorded. This was followed by a walk, a diagonal transect through the site, to disturb any birds hidden in the vegetation. Birds were identified both visually and by their song. Bird monitoring was carried out on each site on 3 occasions - the last week of February, first week of June and December.

2.2.4.  Soil sampling


Two soil samples were taken along the field diagonal transect, during the botanical monitoring programme. Soil was taken from outside the quadrat using a soil augur core (15cm deep x 3 cm diameter).  The samples were placed in polythene bags, labelled, sealed and kept cool until they were returned to the laboratory and air-dried at room temperature. Once dried, the samples were dry-sieved through a 2mm sieve.  Soil chemical analyses, pH, available phosphorus, exchangeable potassium and magnesium were determined according to Allen, Grimshaw and Roland. (1986).

2.2.5. Farm management questionnaire


A short questionnaire was compiled to provide information on farm size, age of farmer, farming enterprises, grassland and hedge management practices and whether they might join the ESA scheme. This was completed by a random sample (70%) of farmers participating in the monitoring programme. A sample of the questionnaire is given in Appendix 2. Details of fertiliser, inorganic and organic applications were recorded for each field monitored. This will provide useful information to relate management practices with plant and invertebrate data, and in the future to access changes in management practices since the ESA designation, and associations with socio-economic factors. This data has yet to be analysed.

2.3. Data analysis

2.3.1. Recorder database

All data collected were stored on the relational database Recorder. The plant data for each field was compiled by summing the total plant species percentage cover values for each of the five quadrats and then dividing this total by five, to provide the average plant species percentage cover value for a 1m x 1m quadrat for the site. Recorder provided summary lists and tables compatible with the multivariate analysis packages. Data matrices were created listing the presence/absence of ground beetle species and presence/absence and percentage species cover of plants recorded from each of the monitoring sites. The total numbers of individual ground beetle species recorded were not used in analyses, since abundance data are influenced by factors other than population density, such as activity patterns of individual species (Rushton, Luff & Eyre 1989).

2.3.2. Multivariate analysis


Multivariate techniques were employed to allow objective analyses of the data.  Gauch (1982) concluded that two complementary multivariate analysis techniques, Two-Way Indicator Species Analysis (TWINSPAN; Hill, 1979b), a polythetic divisive classification technique, and Detrended Correspondence Analysis (DCA; Hill, 1979a), a divisive ordination method based on reciprocal averaging, were the most appropriate techniques for analysing complex sample-by-species data arrays. Foster, McCracken, Luff, Rushton & Eyre (1990) describe the value of these techniques as being that a large array of species and samples, with large numbers of zero values, can be dealt with in an objective way independent of any prior knowledge of the samples other than the species presence. TWINSPAN and DCA were used to classify each individual habitat into characteristic vegetation types on the basis of their plant species percentage cover values. The monitored sites were initially grouped on the basis of ground beetle species presence/absence using TWINSPAN and DCA. Canonical Community Ordination (CANOCO, Ter Braak, 1991) package was used to access DCA. These classified groups will be useful in the long term monitoring of the ESA, by accessing the change in distribution of the monitored sites among the vegetation and ground beetle groups. This will provide a recognised method of describing the major changes occurring on each habitat, since ESA designation and as a result of ESA management prescriptions. 

2.3.3. Statistical package - SPSS


SPSS (Statistical Package for Social Sciences; Norusis/SPSS Inc, 1990), was used for all statistical tests, for example one-way analysis of variance.

3.0.




 RESULTS

3.1. Plant species


In the West Fermanagh and Erne Lakeland ESA, the greatest total number of species recorded from the wet grasslands was 246 species and the least was from the improved grasslands, on which were found only 76 plant species (Table 1). The limestone grasslands had the significantly highest mean number of plant species per 2 x 2m quadrat, Table 1, while improved grassland and woodlands had the lowest mean number of species per 2 x 2m quadrat. Plant species frequency lists for each habitat are given in Appendix 3.

3.1.1. Botanical classification of habitats


Initially a TWINSPAN classification was performed on all habitat sites plant species and their percentage cover, giving 9 major vegetation types, Figure 2. The heather sites form a distinct entity, clearly separated from all the other habitat types. However, as would be expected there is some overlap between the grassland habitat types, and this may be explained by similarities in soil fertility and soil moisture content.

Group 1. Ash woodland group - 70% of all woods surveyed contained ash.

Group 2. Species-rich wet grasslands and wet woods, characterised by Galium palustre, Carex flacca and Senecio aquatica.

Group 3. Improved grasslands characterised by Agrostis stolonifera, Phleum pratense - 93% of improved grasslands monitored and improved wet grasslands 

Group 4. Species poor grasslands characterised by Anthoxanthum odoratum and Festuca pratense.

Group 5. Species-rich wettest grasslands with Myostis arvensis, Mentha aquatica

Group 6. Species-poor grassland, Holcus lanatus, Alopecurus pratense, Rumex acetosa

Group 7. Unimproved grassland, species-rich damp hay meadows with Ranunculus flammula, Juncus acutiflorus and Carex nigra
Group 8. Limestone grassland, characterised by Bellis perennis and Veronica persica.

Group 9. Heather sites, with Calluna vulgaris, Molinia caerulea, Eriphorum vaginatum and Erica tetralix.

Table 1. The mean number of plant species per 2 x 2m quadrat in each habitat within the West Fermanagh and Erne Lakeland ESa. 

a Means with the same superscript are significantly different from the mean underlined superscript a ; a is significantly different from a (One-way ANOVA Tukey multiple comparison test, p<0.05)

	Habitat
	Number of sites
	Min
	Max
	Mean
	Standard error
	Total number of plant species in habitat type

	Hay meadow
	46
	18
	54
	34d
	1.2
	179

	Wet grassland
	50
	20
	70
	40c
	1.5
	246

	Limestone grassland
	15
	21
	78
	47a
	3.8
	146

	Heather moorland
	21
	14
	36
	26abcd
	1.4
	154

	Improved grassland
	14
	13
	33
	20abcd
	1.7
	76

	Unimproved grassland
	20
	40
	54
	41b
	1.4
	165

	Woodland
	20
	8
	42
	20abcd
	8.8
	141



 For each habitat a TWINSPAN analysis was carried out on the plant species and their percentage cover, giving characteristic major vegetation types. A total of 35 major vegetation types were identified for the monitored ESA habitats and are described in Appendix 4. Each habitats' vegetation types were described using DCA, plant species frequencies and soil properties. Plant species frequency lists for each vegetation group are given in Appendix 5.

FIGURE 2: TWINSPAN DENDROGRAM OF VEGETATION SPECIES IN ALL HABITAT TYPES IN THE FERMANAGH ESA
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I.  GRASSLANDS - vegetation groups

(i). Hay meadows

TWINSPAN of hay meadow sites gave two major hay meadow groups (Appendix 6a)

a. Species-rich hay meadows 

This group comprised 59% of hay meadows surveyed, characterised by Carex nigra, Juncus acutiflorus and Carex panicea. This group had the highest number of plant species in hay meadows per 2x2m quadrat (39 SE +1.39), and a total of 148 plant species were identified. The soil properties of these hay meadows were not significantly different from the species-poor group, however this group did have lower values of soil phosphorus and potassium (Table 2), perhaps indicating these meadows received smaller inputs of fertiliser.

b. Species-poor meadows

Lolium perenne was the indicator species of this group, which constituted 41% of the hay meadows monitored. Other common species were Poa trivialis, Rumex acetosa and Trifolium repens. In this group, 104 plant species were found and these meadows had the smallest number of species per 2 x 2m quadrat (28 SE+1.15). The species-poor meadows had higher values of soil phosphorus and potassium (Table 2 ).                                                                             

Four more detailed hay meadow vegetation types were identified:

Species-rich hay meadows

Group 1: Species-rich lowland damp meadows - 

This group was characterised by Ranunculus repens, Prunella vulgaris, Anthoxanthum odoratum, Cynosurus cristatus, Juncus acutiflorus, Juncus effusus, Triflolium pratense and Carex nigra. This group had the highest mean number of species per hay     meadow quadrat (43 SE+1.95). 15% of meadows were represented by this group.

Group 2: Species-rich meadows - 

Mosses such as Rhytidiadelphus triquetrus were most frequent in this group and the highest number of plant species were identified in these meadows (129 species). Group 2 contained 43% of hay meadows monitored.

Species-poor hay meadows

Group 3: Species-poor meadows - 

This group contained 17% of hay meadows. Plantago lanceolata, Centurea nigra and Phleum pratense were indicator species of this group. These Group 3 meadows had the lowest species diversity (75 species).

Group 4: Species-poor grazed meadows - 

This group had the lowest mean number of species per hay meadow quadrat (26 SE+1.04). Bellis perennis, Anthoxanthum odoratum, Alopecurus pratensis and Holcus lanatus were indicator species of this group which represented 24% of the sampled hay meadows.

(ii). Wet grasslands

Wet grasslands were represented by 3 major wet grassland vegetation types using TWINSPAN (Appendix 6b).

Group 1: Species-poor wet grasslands 

Group 1 comprised 20% of the wet grasslands monitored. This group was         characterised by Lolium perenne, Poa trivialis and Rumex acetosa. These wet grasslands had the lowest mean number of species per quadrat (30 SE+2.82). Potassium, phosphorus and magnesium levels in the wet grassland soils were highest in this group (Table 2), indicating that fertiliser applications may have been greater on these grasslands than in other wet grassland vegetation types. The soil pH value was most acidic in this group (5.6), when compared with other groups.

Group 2: Species-rich wet grasslands

Most wet grasslands were classified as species-rich (66%). This group had the highest species diversity, with 177 species identified. Plants most associated with wet conditions were commonest in this group, Mentha aquatica, Galium palustre, Lysimachia nummularia, Senecio aquaticus, Ranunculus flammula and Juncus effusus.

Group 3: Species-rich grasslands

This is also a species-rich vegetation type characterised by sedges, Carex pallescens, Carex panicea, Succisa pratensis and Juncus acutiflorus. This group had the highest soil pH value, and lowest soil phosphorus and potassium contents (Table 2). Group 3 contained 14% of monitored wet grasslands.

(iii). Limestone grasslands

Four major vegetation groups of limestone grasslands were identified using TWINSPAN (Appendix  6c)

Group 1:  Limestone grassland dominated by sedges

Carex spp. were indicator species of this groups. Other common species were Ajuga reptans, Galium saxatile, Lotus corniculatus, Succisa pratensis and Cynosurus cristatus. The soil pH value  and magnesium content of these limestone grasslands were significantly higher than any of the other limestone grassland groups (Table 2). This group contained 20% of sampled limestone grasslands.

Group 2: Species-rich limestone grasslands

This group was characterised by Achillea millefolia, Briza media, Danthonia decumbens, species associated with chalk grasslands and Luzula campestris. The highest mean number of plant species per 2x2m quadrat was recorded in these limestone grasslands (53 SE+5.79 species). Group 2 constituted 33% of limestone grasslands monitored.

Group 3: Species-poor limestone grasslands

Only 20% of limestone grasslands were represented by this group, characterised by Lolium perenne, Agrostis stolonifera, Molinia, caerulea and Bellis perennis. Some of these grasslands may have been reseeded, improved in the past and may still receive more fertiliser applications than the other groups, as their soil phosphorus content was significantly the highest. This group had the lowest species diversity with 59 plant species recorded from these grasslands.

Group 4: Grazed limestone grasslands

Nardus stricta was the indicator species of this group, with Agrostis canina, Festuca ovina, Carex nigra and Rumex acetosa also abundant. These limestone grasslands had the highest species diversity (94 species) and represented 27% of sampled sites.

(iv) Unimproved grasslands

Unimproved grasslands were classified into 3 major vegetation groups using TWINSPAN (Appendix 6d)
Group 1:. Wet unimproved grasslands

Group 1 contained 25% of sampled unimproved grasslands. Juncus articulatus, Ranunculus repens, Juncus effusus, Senecio aquaticus and Succisa pratensis were the most frequent species. This group had the lowest species diversity (83 species) and the smallest mean number of species per 2x2m quadrat (39 SE+2.99).

Group 2: Carex spp. unimproved grasslands (sedges common)

Carex spp. were the indicator species of this group. Other common species were Ranunculus acris, Agrostis canina, Cardamine pratensis, Cynosurus cristatus and Trifolium repens. This group represented 30% of sampled unimproved grasslands and 85 plant species were identified in these grasslands. 

Group 3: Unimproved grasslands
Group 3 had the highest number of species (134 species) and contained 45% of sampled unimproved grasslands. Lolium perenne, Agrostis stolonifera, Ranunculus acris and Alopecuris pratensis were the most frequent species in these grasslands. The mean soil pH value and phosphorus content of group 3 unimproved grasslands,  was significantly higher than other groups (Table 2).

(v) Improved grasslands

Improved grasslands were characterised by 3 major vegetation groups using TWINSPAN (Appendix 6e).

Group 1: Species diverse improved grasslands
Carex hirta and Glyceria flutians were the indicator species of this group. Cynosurus cristatus and Festuca rubra were also common in these grasslands. Group 1 grasslands had the highest species diversity (52 species). The mean values of soil phosphorus, potassium and magnesium were lowest in this group (Table 2), although the difference was not significant. This may suggest the species-diversity of these fields might be attributable to lower soil fertility. Only 21% of sampled improved grasslands were characterised by this group.

Group 2: Species-poor improved grasslands (reseeded)
This group contained 43% of improved grasslands. These grasslands had the lowest species diversity with only 35 species present. The dominant species were Lolium perenne, Trifolium repens and Rumex acetosa. The smaller range of species may suggest these fields were the most recently reseeded. The mean soil pH value and phosphorus content of group 2 grasslands were higher than other groups (Table 2), although this was not significant.

Group 3: Species-poor improved grasslands

Senecio jacobea, Ranunculus repens, Bellis perennis and Rumex obtusifolius were the most frequent species in this group, together with the grasses Lolium perenne and Phleum pratense. The number of plant species in these grasslands was higher than group 2, with 46 species identified. The mean soil potassium and magnesium contents of group 3 grasslands were higher than other groups (Table 2). Group 3 contained 36% of sampled improved grasslands

II HEATHER MOORLAND- vegetation groups

(iii) Heather moorland vegetation groups 

The mean number of plant species recorded in a 2 x 2m quadrat for each of the Northern Ireland ESAs and the two proposed ESAs is listed in Table 3. There was no significant difference in the mean number of species recorded in each ESA, but the proposed Ring of Gullion ESA had the highest mean number of species per quadrat (33 +2.45). Three major vegetation types of Heather were identified from TWINSPAN analysis of heather sites throughout all the Northern Ireland ESAs (Appendix 6f). 

Group 1: Wet heath 

This group contained 29% of sampled heather sites and were characterised by Calluna vulgaris, Erica tetralix, Eriophorum angustifolium, Eriophorum vaginatum , Narthecium ossifragum and Sphagnum palustre. The smallest number of plant and moss species were identified on these heather sites (98 species). Most of the heather moorland sites (66.7%) from the proposed Sperrins ESA were classified as Group 1, wet heath.

Group 2: Grazed heath

Calluna vulgaris, Vaccinum myrtillus, Molinia caerulea and Scripus cespitosus were indicator species of this group. This group had significantly higher values of soil magnesium than any other heather group. Group 2 contained 40% of sampled heather sites and this included 66.7% of the West Fermanagh and Erne Lakeland monitored sites.

Group 3:  Dry heath

Most plant species were identified on sites in this group (114 species) and had the     highest number of plant species per 2 x 2 m quadrat. Erica cinerea, Ulex europaeus, Molinia caerulea and Potentilla erecta were the most common species. This group represented 31% of sampled heather sites. All the proposed Ring of Gullion ESA monitored sites and 86% of the Mournes and Slieve Croob ESA sites were classified as dry heath.

Table 3.  The mean number of plant species per 2 x 2m quadrat for each of the Northern Ireland ESAs and proposed ESAs heather moorland sites.

	ESA
	Mean
	Standard

error
	Minimum
	Maximum
	Sample number

	West Fermanagh & Erne Lakeland
	26.3
	1.42
	14
	36
	21

	Antrim Coast Glens & Rathlin
	24.9
	4.19
	11
	41
	7

	Mournes & Slieve Croob
	21.4
	2.01
	15
	28
	7

	Ring of Gullion (proposed ESA)
	32.5
	2.45
	27
	43
	6

	Sperrins (proposed ESA)
	24.8
	2.27
	18
	32
	6


III. WOODLAND - vegetation groups

Woodlands were divided into 3 main vegetation groups using TWINSPAN (Appendix 6g).
Group 1: Scrub /Hazel, Ash and Hawthorn

Fraxinus excelsior was the indicator species of this group, with Corylus avellana and Crataegus monogyna also common species. Hyacinthoides non-scripta and Rubus fruticosus were most abundant in this group. Half of the sampled woodlands were classified as Group 1 scrub. In this group 100m quadrats, a total of 122 species were identified, the smallest species diversity of all the wood groups. This may be due to the particularly dense, overgrown scrub nature of this group sites. The mean soil potassium and magnesium contents of  Group 1 sites were significantly higher than the other groups (Table 2).

Group 2: Species -rich woods

This group contained 25% of sampled woodlands. Woodland relic species such as Primula vulgaris, Viola riviniana and Potentilla sterilis were the indicator speceis. Other common species were Conopodium majus, Hedera helix and Thuidium tamariscinum. These woods had the greatest species diversity, with 154 species identified from the sites' 100m quadrats and the highest mean number of species per 2x2m quadrat (31 SE+3.12).

Group 3: Alder woods
Alnus glutinosa was the indicator species for this group. Other species similarly associated with wet soil conditions were most common in this group, Ranunculus flammula, Senecio aquaticus and Juncus bufonius. In this group sites' 100m quadrats, a total of 126 plant species were recorded. The mean soil values of potassium and magnesium were significantly lowest in this Alder wood group (Table 2). Group 3 contained 25 % of sampled woodlands.
IV HEDGES

(i). Hedge Tree and Shrub layer

The hedges sampled were divided into 3 major groups on the basis of their tree and shrub species (Appendix 6h).

Group 1: Species-poor  hawthorn hedges

Only 12% of sampled hedges were classified as species-poor, dominated by Crataegus monogyna and Rubus fruticosus. The lowest total number of species was recorded for the hedges in this group (4 species).

Group 2: Species-rich hedges

This group had the highest mean number of plant species per 10m x 1m linear plot (6 SE+0.33). Rosa canina and Prunus spinosa were the indicator species. Most hedges (52%) were represented by this group.

Group 3: Willow/alder hedges

These hedges were associated with wet soil conditions as indicated by the dominance of Salix spp. and Alnus glutinosa. Most tree and shrub species were identified in this group plots (13 species). This group contained 36% of sampled hedges.

(ii) Hedge ground plant species

The ground flora of hedges were classified into four groups by TWINSPAN (Appendix 6i). 

Group 1:  Species-poor hedges 

The most frequent species in this group were Bromus ramosus, Filipendula ulmaria, Dactylis glomerata and Hedera helix. Group 1 hedges had the lowest species diversity (79 species). Group 1 represented 26% of hedges monitored.

Group 2: Species-poor 'eutrophic' hedges

This group contained 30 % of sampled hedges. Urtica dioica, Poa trivialis and Galium aparine were the characteristic species of this group. The second lowest number of plant species was recorded from these hedges (79 species). The mean soil values of pH, phosphorus, potassium and magnesium were all higher in Group 2 hedges. This suggests the higher soil fertility may affect the species composition.

Group 3: Species-rich hedges

These hedges had the highest species diversity (105 species), and the indicator species were Primula vulgaris, Viola riviniana, Hedera helix and Thuidium tamariscinum. Group 3 hedges had the lowest mean soil pH, potassium and magnesium values (Table 2). This group represented 28% of monitored hedges.

Group 4: Species-rich overgrown hedges
Prunus spinosa, Rubus fruticosus, Galium aparine and Filipendula ulmaria were most frequent in these hedges. A total of 92 plant species were recorded from these hedges, which constituted 26 % of hedges sampled.

(iii). Field margin vegetation groups

Field margins were divided into 3 major vegetation groups (Appendix 6j).

Group 1: Species-poor field margins

This group contained 20% of sampled field margins. The common species were Urtica dioica, Dactylis glomerata, Alopecurus pratensis, Poa trivialis and Ranunculus acris. Only 87 plant species were identified in Group 1 field margins.

Group 2: Species-rich field margins
The highest species diversity, with 139 plant species was recorded from field margins in this group. Rumex acetosa, Juncus effusus, Holcus lanatus, Filipendula ulmaria and Trifolium repens were frequent species. Half of the field margins were classified as Group 2 species-rich field margins.

Group 3: Species -rich overgrown field margins
Group 3 contained 30% of sampled field margins. These were dominated by Rubus fruticosus, with Geranium robertanium and Hedera helix. A total of 130 plant species were recorded in these field margins.

(iv) Ditches

Ditches associated with hedges were classified into two major vegetation groups (Appendix 6k)

Group 1: Overgrown, shaded species-rich ditches
Hedera helix, Rubus fruticosus, Dryopteris filix-mas and Thuidium tamariscinium    were the indicator species of this group. The majority of ditches (77%) were classified as Group 1 ditches and a total of 61 plant species were recorded.

Group 2: Species-poor ditches

This group contained 23% of sampled ditches and were characterised by the dominant species Holcus lanatus and Urtica dioica. A total of 43 plant species were identified in these ditches.

3.2. Ground beetle species 


Between April and October 1993 a total of 9 300 ground beetles of 57 species were recorded from sixty-eight sites in the West Fermanagh and Erne Lakeland ESA. Of these Carabus granulatus, Nebria brevicollis, Pterostichus nigrita and Agonum muelleri were the most commonly trapped, accounting for over 66% of the total catch (Table 4). Wet grasslands contained the highest mean number of ground beetle species per site, than any other habitat, however this difference was not significant (Table 5). Ground beetle species frequency lists for each habitat monitored are given in Appendix 7.

3.2.1. Classification of ground beetle species


TWINSPAN of the ground beetles trapped on the study sites revealed five major ground beetle groups (Figure 3). The most frequent beetle species present in each TWINSPAN group are listed in Table 6. Investigation of the most frequently recorded ground beetle species suggested that there were significant variations in the frequency of species between sites.

3.2.2 Characteristics of the five ground beetle groups 

Group A

Unimproved hay meadows characterised by Anthoxanthum odoratum, Holcus lanatus and Cardamine pratensis dominated ground beetle group A (Table 7). Carabus clatratus, Elaphrus cupreus and Pterostichus rhaeticus were the dominant ground beetle species. This group contained 19% of sampled invertebrate sites.

Group B
Agonum vidum, Bembidion aeneum, Clivina fossor and Elaphrus cupreus were the most abundant species in this group. This group contained the significantly highest number of ground beetle species (Table 6). Wet grasslands were the prominent habitat type, with plant species such as Juncus acutiflorus, Glyceria flutians and Mentha aquatica (Table 7). Group B contained 21% of sampled sites.

Group C:

This was the largest group with 37% of monitored invertebrate sites. The dominant ground beetle species of this group were Pterostichus melanarius and Pterostichus niger. Improved grasslands with a smaller plant species diversity were associated with ground beetle group C (Table 7). Soil phosphorus content and pH were significantly higher on sites associated with ground beetle group C than on sites associated with any of the other beetle groups (Table 8).

Group D: 

Upland grasslands/heathland characterised by the plant species Nardus stricta, Molinia caerulea, Vaccinum myrtillus and Potentilla erecta, were the major vegetation type of these sites. Pterostichus strenuus, Nebria brevicollis, Pterostichus melanarius, Pterostichus niger and Agonium muelleri were the most abundant ground beetle species. Group D contained 18% of sampled sites.

Group E:
This was the smallest group with 6% of monitored sites. All these sites were heather moorland, dominated by Calluna vulgaris, Eriophorum vaginatum and Molinia caerulea (Table 7). Soil samples from sites associated with beetle group E had significantly lower phosphorus levels and pH (Table 8) Pterostichus diligens was the indicator ground beetle species of this group. 

Table 4.  Number of ground beetles captured in pitfall traps at sixty-eight sites in the West Fermanagh and Erne Lakeland ESA and the percentage frequency of site occurrences.

	Species & Authority
	Abundance (number of individuals collected)
	% Frequency of species in total sites

	Cychrus caraboides (L., 1758)
	5
	4

	Carabus arvensis Herbst, 1784
	45
	9

	Carabus clatratus L., 1761
	158
	25

	Carabus granulatus L., 1758
	601
	85

	Carabus nemoralis Mueller, 1764
	35
	13

	Carabus nitens L., 1758
	3
	4

	Carabus problematicus Herbst, 1786
	26
	12

	Leistus ferrugineus (L., 1758)
	3
	4

	Pelophila borelais (Paykull, 1790)
	15
	6

	Nebria brevicollis (F., 1792)
	3220
	82

	Nebria salina Fairmaire et Laboulbene, 1854
	216
	21

	Notiophilus aquaticus (L.1758)
	2
	3

	Notiophilus palustris (Duftschmid, 1812)
	2
	3

	Elaphrus cupreus Duftschmid, 1812
	158
	41

	Loricera pilicornis (F.1775)
	156
	60

	Dyschirius globosus (Herbst, 1784)
	1
	1

	Clivina fossor (L., 1758)
	9
	9

	Patrobus assimilis Chaudoir, 1844
	1
	1

	Trechus obtusus Erichson, 1837
	2
	3

	Bembidion lampros (Herbst, 1784)
	3
	3

	Bembidion tetracolum Say,1823
	1
	7

	Bembidion aeneum Germar, 1824
	184
	32

	Bembidion guttula (F., 1792)
	5
	4

	Bembidion mannerheimi Sahlberg, 1827
	9
	7

	Pterostichus anthracinus (Panzer, 1795)
	113
	41

	Pterostichus diligens (Strum, 1824)
	107
	50

	Pterostichus madidus (F., 1775)
	295
	54

	Pterostichus melanarius (Illiger, 1798)
	290
	57

	Pterostichus minor (Gyllenhal, 1827)
	22
	12

	Pterostichus niger (Schaller, 1783)
	171
	65

	Pterostichus nigrata (Paykull, 1790)
	1906
	85

	Pterostichus rhaeticus Heer
	135
	28

	Pterostichus strenuus (Panzer, 1796)
	287
	71

	Pterostichus vernalis (Panzer,1795)
	28
	25

	Pterostichus versicolor (Strum, 1824)
	297
	43

	Abax parallelepipedus (Piller and Mitterpacher, 1783)
	49
	24

	Calathus fuscipes (Goeze, 1777)
	125
	10

	Calathus melanocephalus agg. (L., 1758)
	14
	7

	Laemostenus terricola (Herbst, 1784)
	1
	1

	Olisthopus rotundatus (Paykull, 1790)
	2
	3

	Agonum albipes (F., 1796)
	1
	1

	Agonum fuliginosum (Panzer, 1809)
	35
	21

	Agonum gracile Strum, 1824
	4
	6

	Agonum moestum (Duftschmid., 1812)
	5
	3

	Agonum muelleri (Herbst, 1784)
	479
	71

	Agonum obscurum (Herbst, 1784)
	5
	7

	Agonum piceum (L., 1758)
	2
	3

	Agonum viduum (Panzer, 1796)
	26
	19

	Amara aenea (Degeer, 1774)
	2
	1

	Amara aulica (Panzer, 1796)
	3
	4

	
	
	

	Table 4: cont.
	
	

	Species & Authority
	Abundance (number of individuals collected)
	% Frequency of species in total sites

	Amara communis (Panzer, 1797)
	3
	4

	Amara lunicollis Schioedte, 1837
	5
	6

	Amara ovata (F., 1792)
	5
	7

	Amara plebeja (Gyllenhal,1810)
	1
	1

	Harpalus latus (L., 1758)
	6
	7

	Bradycellus harpalinus (Serville, 1821)
	1
	1

	Chlaenius nigricornis (F., 1787)
	15
	15


Table 5. The mean number of beetle species in each habitat within the West Fermanagh and Erne Lakeland ESa. 

	Habitat
	n (number of sites)
	Min
	Max
	Mean
	Standard error

	Hay meadow
	16
	8
	16
	11.4
	0.61

	Wet grassland
	13
	7
	18
	13.9
	0.78

	Limestone grassland
	5
	11
	14
	12.4
	0.51

	Heather moorland
	8
	4
	18
	10.3
	1.80

	Improved grassland
	6
	7
	13
	11.3
	0.95

	Unimproved grassland
	16
	7
	10
	11.4
	0.79

	Woodland
	4
	5
	14
	10.0
	1.88


DENDROGRAM SHOWING END GROUPINGS AND INDICATOR SPECIES IN TWINSPAN CLASSIFICATION  OF GROUND BEETLES THROUGHOUT ALL HABITATS IN THE WEST FERMANAGH AND ERNE LAKELAND ESA.
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Table 6. The most frequent ground beetle species for each of the five classification beetle groups and the mean number of ground beetle species per group. 
a Means with the same superscript are significantly different from the mean underlined superscript a ; 

a is significantly different from a (One-way ANOVA Tukey multiple comparison test, p<0.05)

	
	% Frequency of beetle species in

Ground beetle TWINSPAN group
	Oneway ANOVA

	Ground beetle species
	A
	B
	C
	D
	E
	F-ratio
	p

	Carabus clatratus L., 1761
	64a
	23
	16a
	0a
	25
	5.09
	.001

	Nebria brevicollis (F., 1792)
	71d
	100a
	96b
	75c
	0abcd
	9.90
	.0000

	Nebria salina Fairmaire et Laboulbene, 1854
	7a
	0a
	12a
	75a
	25
	10.91
	.0000

	Elaphrus cupreus Duftschmid, 1812
	79a
	62b
	32a
	0ab
	0a
	7.83
	.0000

	Clivina fossor (L., 1758)
	0a
	39a
	4a
	0a
	0
	5.59
	.0006

	Bembidion aeneum Germar, 1824
	7a
	85a
	40b
	0ab
	0a
	11.44
	.0000

	Pterostichus anthracinus (Panzer, 1795)
	43
	62
	44
	0
	0
	3.91
	.007

	Pterostichus diligens (Strum,1824)
	43
	77
	52
	33
	50
	
	NS

	Pterostichus melanarius (Illiger, 1798)
	29ab
	31
	76b
	92a
	25ab
	6.35
	.0002

	Pterostichus niger (Schaller, 1783)
	57
	39a
	84a
	50
	75
	2.54
	.05

	Pterostichus rhaeticus Heer
	50b
	0ab
	12ab
	33
	75a
	5.27
	.001

	Pterostichus strenuus (Panzer, 1796)
	79b
	62
	80
	75
	0abc
	3.28
	.02

	Abax parallelepipedus (Piller and Mitterpacher, 1783)
	0a
	0a
	20a
	75a
	25
	10.56
	.0000

	Agonum muelleri (Herbst, 1784)
	79b
	92a
	68c
	58
	0abc
	3.89
	.007

	Agonum viduum (Panzer, 1796)
	36b
	54a
	0ab
	0ab
	0a
	8.39
	.0000

	Mean number of beetle species per group

(oneway ANOVA df4,63,F-ratio=5.29  p<0 .05)
	10.4 
	13.8
	11.9
	12.2
	7.0
	
	

	Standard error
	0.80
	0.78
	0.46
	0.99
	1.78
	
	

	Percentage of total sites surveyed
	21
	19
	37
	18
	6
	
	


Table 7. The indicator plant species for the five ground beetle classification groups and the mean number of plant species per group.  (Oneway Anova: df 4, 63; F-ratio=2.51, p<0.05). Means with the same superscript are significantly different from the mean underlined superscript ( a is significantly different from a; Tukey multiple comparison test, p<0.05)

	Ground beetle group
	Indicator plants

( % frequency)
	Mean number of plant species (+standard error)
	Percentage of total sites surveyed

	A
	Anthoxanthum odoratum (100)

Holcus lanatus (100)

Trifolium repens (100)
Juncus effusus (86)

Cardamine pratensis (77)


	31.4 (2.42)a
	21

	B
	Agrostis stolonifera (92)

Cardamine pratensis (77)

Holcus lanatus (85)

Juncus acutiflorus (71)

Glyceria flutians (64)

Menta aquatica (29)


	31.7 (2.42)b
	19

	C
	Holcus lanatus (88)

Anthoxanthum odoratum (80)

Juncus effusus (80)

Trifolium repens (80)


	29.9 (1.96)
	37

	D
	Potentilla erecta (75)

Nardus stricta (50)

Molinia caerulea (50)

Vaccinum myrtillus(42)


	30.8 (4.02)
	18

	E
	Calluna vulgaris (100)

Eriophorum vaginatum (100)

Molinia caerulea (75)


	14.5 (2.06)ab
	6


 Table 8.  The mean values of soil properties for each of the five ground beetle classification groups

	Ground Beetle

TWINSPANgroup (n=sample number)
	 Mean value of soil characteristics for each ground beetle group (+ standard error)

	
	pH
	Phosphorus (mg/l)
	Potassium

(mg/l)
	Magnesium

(mg/l)

	A

 (n=14)
	5.4 (0.09)c
	14.4 (1.60)
	105.6 (11.9)
	139.7 (11.7)`

	B

 (n=13)
	5.7 (0.19)b
	15.8 (1.86)
	97.1 (9.43)
	165.9 (19.2)

	C

 (n=25)
	5.8 (0.11)a
	16.8 (2.09)a
	94.8 (7.39)
	160.0 (11.7)

	D

 (n=12)
	4.9 (0.24)ab
	13.8 (2.54)
	151.3 (44.10)
	186.7 (52.9)

	E

 (n=4)
	4.1 (0.05)abc
	3.25 (0.48)a
	41.3 (9.0)
	209.5 (42.7)

	F-ratio (df=4,63)
	9.93
	2.28
	2.17
	0.65

	p
	.0000*
	.07
	.08
	.69


* p<0.0001

 Means with the same superscript are significantly different from the mean underlined superscript

( a is significantly different from a; One-way ANOVA, Tukey multiple comparison test, p<0.05).

3.3. Spiders


A total of 80 spider species were identified from the West Fermanagh and Erne Lakeland ESA habitats (Appendix 8). This data is currently being analysed.
3.4. Birds

A total of 38 bird species were identified during 3 counts in 1993. A list of bird species recorded in each habitat type is given in Table 9. The highest number of bird species was recorded on wet grasslands (25 species), with the lowest on Limestone grassland (8 species). Snipe and curlew were recorded most frequently on wet grasslands, unimproved grasslands and heather moorland, while the passerines such as Dunnock, as would be expected were more common in the woodlands and hedges. The RSPB has expressed that the bird counts should be continued each year, as bird species often fluctuate with climatic variations. Two of our monitored wet grassland bird sites receive official RSPB sites grades,one site was graded 2, representing a moderate sites with 10-19 wader pairs present, and the other graded 3, a poorer site with 0-9 wader pairs present.
Table 9. The West Fermanagh and Erne Lakeland ESA Bird species lists for habitats monitored (February, June & December 1993). Key Habitats 1=Woodland; 2=Heather moorland; 3=Hay meadows; 4=Wet grasslands; 5=Unimproved grassland, 6=Improved grassland; 7=Limestone grasslands; 8=Hedges. * =recorded bird species at habitat

	Bird species
	Habitat

	
	1
	2
	3
	4
	5
	6
	7
	8

	
	
	
	
	
	
	
	
	

	Black-headed gull
	
	
	
	*
	
	
	
	

	Blackbird
	*
	
	*
	*
	*
	*
	*
	*

	Blue Tit
	*
	
	*
	*
	
	*
	
	*

	Chaffinch
	*
	
	
	
	*
	
	*
	*

	Coot
	
	
	
	*
	
	
	
	

	Cuckoo
	
	*
	
	
	
	
	
	

	Curlew
	
	
	
	*
	*
	
	
	

	Dunnock
	*
	
	
	
	
	*
	
	*

	Great Tit
	*
	
	
	
	
	
	
	*

	Greenfinch
	
	
	
	
	
	
	
	*

	Grey Heron
	*
	
	
	*
	
	
	
	

	Kestrel
	
	*
	
	
	
	
	
	

	Lapwing
	
	
	
	*
	
	
	
	

	Long-Tailed Tit
	
	*
	
	
	
	
	
	

	Magpie
	*
	*
	*
	*
	*
	*
	
	*

	Mallard
	
	
	
	*
	
	
	
	

	Meadow pipit
	*
	*
	*
	*
	*
	*
	*
	*

	Mistle Thrush
	*
	*
	*
	*
	*
	*
	*
	*

	Moorhen
	
	
	
	*
	
	
	
	

	Mute Swan
	
	
	
	*
	
	
	
	

	Pheasant
	
	
	
	*
	*
	
	
	

	Pied Wagtail
	
	
	
	*
	*
	*
	
	*

	Pochard
	
	
	
	*
	
	
	
	

	Raven
	
	*
	*
	
	
	
	
	

	Reed Bunting
	
	
	
	*
	
	
	
	

	Robin
	*
	*
	*
	
	*
	*
	*
	*

	Rook
	*
	
	
	*
	
	
	
	*

	Skylark
	
	*
	
	*
	*
	
	
	*

	Snipe
	
	*
	*
	*
	*
	
	*
	

	Starling
	
	
	
	
	
	*
	
	*

	Swallow
	*
	
	
	*
	*
	*
	*
	*

	Teal
	
	
	
	*
	
	
	
	

	Tufted Duck
	
	
	
	*
	
	
	
	

	Whooper Swan
	
	
	
	*
	
	
	
	

	Woodcock
	*
	
	*
	
	
	
	
	*

	Wood pigeon
	*
	
	*
	
	*
	*
	
	*

	Wren
	*
	
	
	
	
	
	*
	*

	Hooded crow
	*
	*
	*
	*
	*
	*
	
	*

	Total number of bird species in each habitat
	16
	11
	11
	25
	14
	12
	8
	19


3.5.  Soils

The mean soil properties of each habitat monitored are listed in Table 10. There were few significant differences between the habitats mean soil properties. Hedgebanks and woodlands had the highest mean soil pH values, with heather moorland having the lowest pH value. Limestone grassland had a lower than expected pH but the standard error was high.  Improved grasslands had the highest mean soil phosphorus value of all habitats.

Table 10.  The mean soil properties of the habitats monitored in the West Fermanagh & Erne Lakeland ESA.

a Means with the same superscript are significantly different from the mean underlined superscript a;

a is significantly different from a (One-way ANOVA Tukey multiple comparison test, p<0.05)
	Habitat (number of samples)
	PH
	Mean vegetation Phosphorus
	Group soil value Potassium
	Magnesium

	
	
	se
	
	se
	
	se
	
	se

	Hay meadow (36)
	5.57
	0.07 a
	18
	1.9
	72
	7.1 a
	143
	13.4

	Wet grassland (22)
	5.93
	0.18 a
	13
	1.3
	116
	12.5
	170
	14.6

	Limestone grassland (15)
	5.69
	0.26 a
	18
	3.2
	126
	17.3
	305
	67.5

	Unimproved grassland (0.07)
	5.39
	0.07 ab
	16
	2.1
	103
	10.9
	132
	9.4

	Improved grassland (14)
	5.94
	0.15 a
	26
	3.8 a
	157
	39.6
	138
	10.2

	Heather (21)
	4.22
	0.04 ab
	6.0
	0.5 ab
	120
	26.6
	170
	12.9

	Woodland (20)
	6.11
	0.14 b
	9.0
	0.9
	140
	18.5
	226
	22.9

	Hedgebank (25)
	6.39
	0.13 a
	21 
	3.3 b
	170
	15.9 a
	261
	15.8
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DISCUSSION


The base-line monitoring programme of the West Fermanagh and Erne Lakeland ESA has helped define the semi-natural habitats which still occur in Fermanagh in terms of their plants and invertebrates. Wet grasslands were found to have the highest wildlife species diversity, with the greatest number of plant, invertebrate and bird species. Hay meadows contained the next highest number of plant species, with limestone grasslands harbouring the second highest number of ground beetles. The other habitats all had high floristic diversities, in comparison to the improved grasslands. The monitoring programme highlights the importance of these habitats and their need for protection.


Habitats were classified into 35 major vegetation groups using TWINSPAN. These groups summarise the main characteristics of each habitat. Remonitoring the ESA to determine the effect of ESA prescriptions, will involve recording the change in the distribution of monitoring sites among the main vegetation groups within each habitat. Changes in individual plant species frequency, and total number of plant species within habitats will also be used to assess changes over time. The soil data has also proved useful to help describe the habitats and will be repeated during remonitoring to help relate changes with ESA prescriptions. The use of data from the farm management survey will help qualify changes in soil nutrient status which may be attributed to fertiliser applications.


Five ground beetle groups were recognised, each group having a close association with a particular habitat type with specific plant species being characteristic of each of these groups. Rushton, Topping & Eyre (1987) suggest that the main influence on spider distributions in north-east England grasslands were management and soil water. These findings complement other studies which suggest that invertebrates, especially ground beetles (Coulson & Butterfield 1985; Fishpool & Usher 1989; Gardner 1991) and vegetation community structure (Coulson, Butterfield & Henderson 1990) are related to soil structure and moisture. The present study suggests that pasture improvement can have a dramatic effect on ground beetle assemblages. Improvement results in sward disturbance and destruction, resulting in a reduction in the ecological and conservation importance of intensively managed grasslands (Rushton, Luff & Eyre 1989).  


One species of particular note that was trapped during monitoring was Carabus clatratus. The recently recorded distribution of which would suggest that it is in decline throughout Ireland (Ryan, O'Connor & Beirne 1984; M. Luff unpubl.), although it is likely to still survive in western peat bogs, it is probably now extinct in the east (Johnson & Halbert 1902). This species was recorded from a variety of habitats; hay meadows, heathland, wet grassland, unimproved grassland and woodland.  Despite this apparent diversity of 'preferred' habitats it was apparent that this species was only trapped on sites close to water or where natural drainage was poor. Over half of all recorded specimens were taken from hay meadows and a woodland site on the shore of Lower Lough Erne. There are two other sites where the number of individuals trapped would suggest that, in Co. Fermanagh, colonies of this species still exist. One of the arguments for the designation of an Environmentally Sensitive Area in Co. Fermanagh is that it contains habitats which, as yet, have not been subjected to intensive agricultural practices. This lack of 'improvement' has resulted in habitats which contain important relic species. The main threat to this species is the loss of peatlands, particularly through drainage and afforestation (Hyman & Parsons 1992). Much moorland has been lost through changes in land-use, mainly through afforestation. Cameron (unpubl.) in his study of the effects of afforestation on the physical and biological characteristics of blanket bog in Northern Ireland suggests that Carabus clatratus has been lost to areas where forestry plantations have occurred, due to the lowering of the water table and consequent loss of specialised habitat. 


Eyre and Rushton (1989) stated that ground beetles are good indicators of the conservation value of a given site and, the use of standardised sampling methods together with multivariate and predictive analyses enables ground beetles to be used in environmental assessments. In the present study, comparison of groups from analyses of the ground beetle groups indicated that although each group contained a characteristic association of ground beetle and plant species, there was considerable overlap in species composition between groups. 


Prior to this investigation little was known about the invertebrate fauna of terrestrial habitats in Co. Fermanagh (Harding 1988). Much remains to be discovered about the ground beetles and other invertebrate populations in this area, and in view of the rate of loss of habitats of high conservation value it is essential that research is carried out. Indeed, the introduction of an ESA scheme in Co. Fermanagh highlights the importance of targeting specific habitats to perpetuate relic species, such as Carabus clatratus. The West Fermanagh & Erne Lakeland ESA will be remonitored in 1996 and this will provide a broad measure of the impact of ESA management prescriptions and until these comparisons are made, inferences from the base-line monitoring data are limited. It is hoped that this information will be useful in the development of methods of maintaining productivity and effective utilisation of agricultural grasslands, whilst ensuring that farming is both viable and environmentally sensitive.
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APPENDIX 1: 
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APPENDIX 2:
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APPENDIX 3:
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and Erne Lakeland ESA

APPENDIX 4:
Description of 35 TWINSPAN vegetation types and 23 



summary vegetation types for each habitat within the West 



Fermanagh and Erne Lakeland ESA

APPENDIX 5:
Plant species frequency lists for each habitat vegetation groups 


from TWINSPAN analyses in the West Fermanagh and Erne 


Lakeland ESA (see separate booklet)

APPENDIX 6:
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APPENDIX 7:
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APPENDIX 8:
A list of spiders found in the West Fermanagh and Erne 



Lakeland ESA

APPENDIX 9: 
Plates of habitats monitored in the Northern Ireland ESAs
PAGE  
1

_1049631374

_1049714536

_857458647

