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Executive Summary  

All three Vertigo species listed under Annex II of the EU Habitats Directive and present in Ireland were 

surveyed over a four -year period (2014-2017) at a total of 60 sites around Ireland (21 for Vertigo angustior, 

19 for Vertigo geyeri and 20 for Vertigo moulinsiana). Of these 60 sites, 54 had been subject to a monitoring 

survey in the period 2008-2010, while six were newly added sites.  

Sites were surveyed using the previous survey methodology with some alterations. The survey 

involved taking spot samples across a site, recording a suite of data at each one, and repeating any 

transects to allow a direct comparison of habitat. Based on the amount of suitable habitat present in a 

defined habitat polygon, the suitability of the polygon for supporting the target species was assigned to 

a category on a 5-point scale running from Optimal to Unsuitable.  

Of the 21 V. angustior sites visited, four had an Overall conservation assessment of Favourable (green), 

five were Unfavourable -Inadequate (amber) and 12 were Unfavourable-Bad (red). For the 19 V. geyeri 

sites, there were three Favourable (green), six Unfavourable-Inadequate (amber) and 10 Unfavourable-

Bad (red). The result for V. moulinsiana was four Favourable (green), six Unfavourable-Inadequate 

(amber) and 10 Unfavourable-Bad (red). Where the calculated results, based on the assessment criteria 

of the baseline survey (2008-2010), seemed not to reflect the situation on the ground, expert judgement 

was employed to suggest an amendment to the conservation assessment status, and a review of the 

assessment criteria. 

Overall, these results represent a substantial decline in the conservation status for all three species since 

the 2008-2010 survey. The cause of these changes in status was principally due to the result of the 

Population assessment or Habitat assessment. In some cases this can be linked to changes in habitat due 

to pressures acting on the site (e.g. grazing regime, hydrological changes), while in other cases the cause 

of the decline is not clear. Differing weather patterns between the two survey periods may have played 

a role, while overly stringent assessment criteria were also considered to have been a factor. 

Management actions are suggested based on the results of the Future prospects assessment, in which 

pressures and threats acting on the site are identified. In recognition of the differing microhabita t 

requirements of the three species and the site-specific issues involved, an overly prescriptive approach 

was not taken in making management recommendations. Management plans are needed at most sites, 

and NPWS is best placed to take the lead in their development and implementation. Stakeholder 

engagement is vital in implementing meaningful action at Vertigo sites, rather than taking a solely top-

down approach, and so landowners and land users should be involved at all stages. Particularly for 

grazing management, land users will be best placed to decide on stocking rates and timing, once the 

desired habitat outcome is clearly understood by them. While summary management action 

recommendations are presented in this report, the individual site reports should b e read for site-specific 

information.  

Recent changes to the reporting requirements for population under Article 17 of the Habitats Directive 

may allow scope for simplification of the survey and assessment methodologies in the future. 

Recommendations are made in this report that focus on ways of simplifying and streamlining the 

current system, as well as generating more data on populations in a shorter time. 

The future of the three Annex II Vertigo species across Ireland depends on developing and implementin g 

the necessary management plans, continued monitoring, and further research into aspects of the biology 

and ecology of the target species. Based on the results of this survey and on the site-based methodology 

employed, widespread decreases in both population and habitat quality are apparent. Furthermore, 

these pressures are acting on Vertigo sites against the backdrop of the threat of large-scale ecological 

change that may come with climate change. Without the implementation of management plans, and 

crucially, active management taking place on the ground, current declines are likely to continue on 

many of the sites. However, the fact that new sites are still being found, some existing sites have been 
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extended, and there are sites that still have healthy Vertigo populations, shows there is still reason to be 

optimistic about the future of these three species in Ireland. 
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1 Introduction  

Of the eight species of whorl snail (Vertigo) found in Ireland, three are listed under Annex II of the EU 

Habitats Directive (92/43/EEC): Vertigo angustior Jeffreys, 1830 (species code 1014), Vertigo geyeri 

Lindholm, 1925 (species code 1013) and Vertigo moulinsiana (Dupuy, 1849) (species code 1016). As 

species of European interest, their protection requires the designation of Special Areas of Conservation 

(SACs) and, to date, there are 34 SACs in Ireland that list one or more Vertigo species as a qualifying 

interest. In addition, under Article 17 of the Habitats Directive, Ireland is obliged to report on the 

conservation status of these species every six years. For the previous cycle of reporting (2007-2012), a 

three-year monitoring project (2008-2010; Moorkens & Killeen 2011) was conducted covering 63 sites. 

The data gathered led to all three species being assessed as Unfavourable-Inadequate and declining in 

status for that reporting cycle (NPWS, 2013). The main pressures affecting these species are related to 

loss and degradation of habitat. 

The current project aimed to carry out the monitoring recommendations of Moorkens & Killeen (2011) 

for 54 sites surveyed as part of the previous monitoring round and to survey six new sites in order to 

provi de the necessary data for the current reporting cycle (2013-2018). 

This report presents information on the survey methodologies (Section 2), summary of results (Section 

3), discussion of results, management recommendations (Section 4) and recommendations on future 

monitoring (Section 5). This main report presents the summary results with all  the individual site 

reports provided in three  appendices (IV, V and VI ) which are each available separately (Brophy & 

Long, 2019 a,b,c) and should be consulted for site-specific detail. 
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2 Methodology  

2.1 Site selection  

Fifty -four of the 63 sites surveyed as part of the previous monitoring round (Moorkens & Killeen, 2011) 

were selected by the National Parks and Wildlife Service (NPWS) for monitoring in the current s urvey, 

with six additional sites also included for which limited data existed. The sites surveyed as part of the 

current round of sampling are listed in Table 1 and the locations shown in  Figure 1. 

Table 1 List of Vertigo sites surveyed as part of the current monitoring in the period 2014 -2017. Sites 

not included in the previous monitoring  by Moorkens & Killeen (2011) are underlined.  

Site code  Site name County  

Vertigo angustior    

VaCAM01 Beal Point Kerry  

VaCAM02 Derrynane Kerry  

VaCAM03 Dooaghtry  Mayo 

VaCAM04 Glencolmcille  Donegal 

VaCAM05 Kilshannig  Kerry  

VaCAM06 Kinlackagh Bay Donegal 

VaCAM07 Maharees Kerry  

VaCAM08 #ÖÎɀÚɯ!Èà Galway 

VaCAM09 Fanore Clare 

VaCAM10 Killanley Glebe  Sligo 

VaCAM11 Lahinch Clare 

VaCAM12 Malin Dunes  Donegal 

VaCAM13 Pollardstown Fen Kildare  

VaCAM14 Streedagh Point Dunes Sligo 

VaCAM15 Bartraw Mayo 

VaCAM16 Inishmore Island Galway 

VaCAM17 Curragh Chase Limerick  

VaCAM19 Louisa Bridge Kildare  

VaCAM20 Ballysadare Bay Sligo 

VaCAM21 Strandhill Airport  Sligo 

VaCAM22 Waterstown Lough  Westmeath 

Vertigo geyeri   

VgCAM01 Meenaphuil  Leitrim  

VgCAM02 Tievebaun Leitrim  

VgCAM03 Brackloon Mayo 

VgCAM04 Clonaslee Eskers Laois 

VgCAM05 Dooaghtry  Mayo 

VgCAM06 Drimmon Lough  Roscommon 

VgCAM08 Sheskinmore Lough Donegal 

VgCAM09 Annaghmore Lough  Roscommon 

VgCAM10 Ballyness Bay Donegal 

VgCAM13 Easkey Valley Sligo 

VgCAM14 Polaguil Bay Donegal 

VgCAM15 Silver River Laois 
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Site code  Site name County  

VgCAM16 Fermoyle  Mayo 

VgCAM18 Fin Lough (Offaly)  Offaly  

VgCAM20 Lisduff Fen Offaly  

VgCAM21 Ox Mountains  Sligo 

VgCAM22 Pollardstown Fen Kildare  

VgCAM23 Waterstown Lough  Westmeath 

VgCAM24 Duleek Commons Meath 

Vertigo moulinsiana    

VmCAM01  Borris Carlow  

VmCAM02  Fin Lough (Offaly)  Offaly  

VmCAM03  Lough Owel  Westmeath 

VmCAM04  Mountmellick  Laois 

VmCAM05  Louisa Bridge Kildare  

VmCAM06  Ballybeg Lough Clare 

VmCAM08  Cappankelly  Westmeath 

VmCAM09  Waterstown Lough  Westmeath 

VmCAM10  Ballynafagh Lake Kildare  

VmCAM11  Charleville Lake Offaly  

VmCAM12  Curragh Chase Limerick  

VmCAM14  Kildallan Bridge  Westmeath 

VmCAM15  Lisbigney Bog Laois 

VmCAM16  Lisduff Fen Offaly  

VmCAM17  The Murrough  Wicklow  

VmCAM18  Pollardstown Fen Kildare  

VmCAM19  Portumna Galway 

VmCAM21  Royal Canal, Longford Branch Longford  

VmCAM22  Fiagh Bog Tipperary  

VmCAM23  Castletown Waterford  
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Figure 1 Distribution of survey sites  for the 2014-2017 survey. Red indicates Vertigo angustior sites, 

green indicates Vertigo geyeri sites and blue indicates Vertigo moulinsiana sites. Note that some 

sites support more than one species. 
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2.2 Introduction to Vertigo  species monitoring methodology  

The methodology used in this survey is a modified version of that presented in Moorkens & Killeen 

(2011), which was adapted by Long & Brophy (2013) and ËÜÙÐÕÎɯÛÏÐÚɯ×ÙÖÑÌÊÛȭɯ3ÏÌɯÛÌÙÔɯȿÉÈÚÌÓÐÕÌɯÚÜÙÝÌàɀɯ

ÖÙɯȿƖƔƔƜ-ƖƔƕƔɯÚÜÙÝÌàɀɯÐÚɯÍÙÌØÜÌÕÛÓàɯÜÚÌËɯÞÏÌÕɯÙÌÍÌÙÙÐÕÎɯÛÖɯÛÏÌɯ,ÖÖÙÒÌÕÚɯȫɯ*ÐÓÓÌÌÕɯÚÜÙÝÌàɯÛÏÈÛɯÛÖÖÒɯ

×ÓÈÊÌɯÉÌÛÞÌÌÕɯƖƔƔƜɯÈÕËɯƖƔƕƔɯÈÕËɯÞÈÚɯÙÌ×ÖÙÛÌËɯÐÕɯ,ÖÖÙÒÌÕÚɯȫɯ*ÐÓÓÌÌÕɯȹƖƔƕƕȺȭɯ3ÏÌɯÛÌÙÔɯȿÊÜÙÙÌÕÛɯÚÜÙÝÌàɀɯ

ÖÙɯȿƖƔƕƘ-ƖƔƕƛɯÚÜÙÝÌàɀɯÐÚɯÜÚÌËɯÞÏÌÕɯÙÌÍÌÙÙÐÕÎɯÛÖɯÛÏÌɯÚÜÙÝÌàɯÙÌ×ÖÙÛÌËɯÖÕɯÐÕɯÛÏÐÚɯÝÖÓÜÔÌȭɯ"ÏÈÕÎÌÚɯÞÌÙÌɯ

made to the original methodology to add clarification where it was required, to reduce subjectivity, and 

to allow the methodology to be utilised more readily by mul tiple ecologists over multiple recording 

years. Some of the main changes made include: 

¶ introduction of a 5 -point scale (replacing the 3-point scale) for describing habitat suitability of 

transect zones and spot samples, and a standardisation of the use of these terms when referring 

to polygons (see individual species methodology Sections 2.3-2.5) 

¶ changing from measuring transect zones to the nearest 10 cm, to, in general, the nearest 1m, due 

to the difficulty in precisely relocating the transect start and end points 

¶ changing (or adding) some assessment criteria to take account of issues such as a re-mapped 

polygon, a significant polygon for which no criterion existed, or a previous error (full list of 

changes in Appendix I ). 

The monitoring methodologies for  the three species share many similarities, but because there are 

differences, and in order to allow practitioners to easily access a species-specific methodology, it was 

decided to present the complete methodology for V. angustior, V. geyeri and V. moulinsiana separately. 

In addition to the monitoring methodology for each of the three Vertigo species, introductory 

information modified from Moorkens & Killeen (2011) and Long & Brophy (2013) is included as it 

provides important context.  

2.2.1 Note on termino logy  

The terminology used in Moorkens & Killeen (2011) to describe habitat suitability varied at times. In the 

current study a standardised terminology was used. The general relationship of the terms across the 

two studies is presented in Table 2. The precise definitions of the suitability classes for each species in 

the current and previous studies are presented in the respective methodology sections (Sections 2.3-2.5). 

Table 2 Terminology for habitat suitability description used in Moorkens & Killeen (201 1) and the 

current study.  

Moorkens & Killen (2011), some commonly used terminology  Current study, standardised terminology  

Optimal   Optimal  

Optimal and sub -optimal, Sub-optimal with Optimal  Optimal -Suboptimal 

Sub-optimal  Suboptimal 

Sub-optimal and unsuitable, Unsuitable with areas of Sub-optimal  Suboptimal-Unsuitable 

Unsuitable  Unsuitable 
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2.2.2 Summary of monitoring methodology  

Each Vertigo population was assessed using specific assessment criteria based on those outlined in 

Moorkens &  Killeen (2011) and Long & Brophy (2013). The monitoring for all three species had two 

main components: first, the use of repeatable transects and/or stratified spot sampling to record the 

presence of the target species and habitat suitability; and second, the broad-scale mapping of habitat 

quality at each site within polygons. The positioning of transects, the number of samples along each 

transect and the number of spot samples at each site generally followed the monitoring prescriptions 

laid out in the baseline survey, but changes were made where deemed appropriate (changes are listed 

in Appendix I). Threats, pressures and activities were also recorded at all sites, and these were used to 

inform the Future prospects assessment.  

Overall conservation assessments were based on the results of Population, Habitat and Future prospects 

assessments1. In some instances, expert judgement was used during the current project to make 

recommendations with regard to the overall conservation assessment where it was felt that the 

calculated result did not accurately reflect the situation on site.  

2.2.3 Vertigo  habitat ɬ general 

The three Vertigo species being monitored require quite stable overall hydrological conditions. For these 

species to survive prolonged periods of wetter or drier weather, the snails require habitat heterogeneity 

that provides a gradient along which they can move as conditi ons become wetter or drier. The surveyor 

must take account of the type of habitat the snail will require during extreme weather events (e.g. 1 in 

30-year droughts, 1 in 30-àÌÈÙɯÍÓÖÖËÚȺȭɯ3ÏÜÚɯÛÏÌÙÌɯÈÙÌɯÔÐÊÙÖÏÈÉÐÛÈÛɯÕÐÊÏÌÚɯÛÏÈÛɯÈÙÌɯÚÜÉɪÖ×ÛÐÔÈÓɯËÜÙÐÕÎɯ

normal conditions, but essential for survival during extreme conditions. Although it seems logical to 

assume that every site would benefit from being of consistent optimal habitat, some areas of apparently 

sub-optimal habitat are essential in order to provide ref ugia for the snail during extreme conditions.  

Another factor to be considered is that because these snails are so small (2 mm or less), what appear to 

us to be minor topographical changes and slight fluctuations in groundwater levels can have substantial 

eÍÍÌÊÛÚɯÖÕɯÛÏÌÔȭɯ3ÏÌÙÌÍÖÙÌȮɯÖ×ÛÐÔÈÓȮɯÚÜÉɪÖ×ÛÐÔÈÓɯÈÕËɯÜÕÚÜÐÛÈÉÓÌɯÏÈÉÐÛÈÛɯÊÈÕɯÈÓÓɯÉÌɯ×ÙÌÚÌÕÛɯÞÐÛÏÐÕɯÖÕÌɯ

square metre of habitat. Because mapping out patches of suitable habitat which might only be 

centimetres wide is not practical, the surveyor bases the assessment of habitat suitability on the overall 

suitability of a polygon and carries out mapping at a scale that is practicable. Therefore, some mapped 

polygons may be somewhat heterogeneous in terms of suitability for a species. 

Further information on the ec ology and habitat requirements of Vertigo species can be found in Speight, 

Moorkens & Falkner (2003) and Mzyzk (2011), and further detail is provided in the species-specific 

sections (Sections 2.3.1, 2.4.1 and 2.5.1). In addition, there has been considerable work carried out on the 

ecology of Vertigo species in recent years in some continental European countries in particular. For a 

gateway to some of this work, and featuring some of the key researchers, the following references may 

be useful. For V. geyeri, work by Michal Horsák and Michal Hájek is important (e.g. Horsák & Hájek, 

2005, Schenková et al., 2012). There are a number of active researchers in Poland also, where a number 

of studies have focused on V. angustior and V. moulinsianaȭɯ6ÖÙÒɯÉàɯ*ÚÐëŊÒÐÌÞicz in particular is 

ÙÌÓÌÝÈÕÛȮɯÈÕËɯÈÎÈÐÕȮɯÞÐÓÓɯ×ÙÖÝÐËÌɯÈɯÜÚÌÍÜÓɯÚÛÈÙÛÐÕÎɯ×ÖÐÕÛɯÍÖÙɯÍÜÙÛÏÌÙɯÙÌÈËÐÕÎɯȹÌȭÎȭɯ*ÚÐëŊÒÐÌÞÐÊáɯet al., 2013, 

*ÚÐëŊÒÐÌÞÐÊáɯȫɯ&ÖÓËàÕȮɯƖƔƕƙȮɯ*ÚÐëŊÒÐÌÞÐÊá-Parulska & Ablett, 2017). 

  

                                                        

1 Following the convention used in the Article 17 reporting, where these words are capitalised, they refer to the 

Article 17 assessment parameters, otherwise they are used in the general meaning of the word. 
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2.2.4 Data collection and storage  

For the mapping of Vertigo sites during the 2014-2017 survey, baseline survey mapping data (polygons, 

transects and sample points), checked and corrected as necessary during a 2014 data audit, and recent 

aerial imagery were displayed within an ArcPad GIS project on Trimble No mad hand-held devices. The 

inbuilt GPS of the Trimble Nomad facilitates real -time navigation in the field in relation to polygon 

boundaries and location of transects, greatly improving efficiency and accuracy.  

The Trimble Nomads were set up with a series of custom forms and tables in ArcPad and Turboveg to 

facilitate digital recording in the field. This reduced the time spent entering and checking data and also, 

through established file backup protocols, reduced the risk of data loss. Furthermore, the forms  and 

tables were designed so that data could be entered in a format compatible with the Microsoft Access 

project database. 

2.2.5 Digital mapping  

ArcGIS-compatible polygon and point shapefiles produced as part of the baseline survey formed the 

basis of the GIS outputs for the current project. Hard copy aerial photographs with polygon boundaries 

were taken into the field to allow polygon boundary changes to be recorded for later digitisation. Each 

polygon was assigned to a habitat suitability class on the 5-point scale ranging from Optimal to 

Unsuitable and the reason for any changes since previous surveys recorded. Reference was made to the 

site-specific habitat suitability definitions of Moorkens & Killeen, as well as to the overall habitat 

definitions for t he species in question.  

Details of the shapefiles submitted as part of this project are presented in Appendix II.  

2.2.6 Snail sample identification  

Vertigo species were identified using Cameron (2003), Kerney & Cameron (1979) and other relevant 

works (e.g. Cameron et al., 2003), and specimens were recorded as either adult (a), juvenile (j) or dead 

ȹËȺȭɯ ȿ#ÌÈËɀɯ ÚÐÎÕÐÍÐÌÚɯ Ú×ÌÊÐÔÌÕÚɯ ÞÏÐÊÏɯ ÞÌÙÌɯ ÊÓÌÈÙÓàɯ ÓÖÕÎ-dead, evidenced by broken or very 

worn/bleached shells, or clearly empty shells. Note that, as dead mollusc shells may persist for many 

years (in the right conditions, many hundreds of years), they cannot be counted as a positive result. 

All snail samples were retained for the duration of the 2014 -2017 monitoring project. Voucher specimens 

will be deposited w ith the National Museum, Dublin.  

2.3 Monitoring methodology for Vertigo angustior  

2.3.1 Background to the species  

The NÈÙÙÖÞɪÔÖÜÛÏÌËɯWhorl Snail, Vertigo angustior, grows to less than 2 mm in height. It has a narrow, 

yellowish -brown shell with its mouth opening to the left (i.e. sinistral), and with an easily identifiable 

set of teeth (Figure 2). Full descriptions and illustrations can be found in Kerney & Cameron (1979) and 

Pokryszko (1990). In April 2002, European experts on Vertigo species gathered together for a workshop 

that culminated in the production of species accounts and relevant papers on the four Vertigo species 

listed in the EU Habitats Directive. The publication from this workshop (Speight  et al., 2003) is 

recommended for a more detailed und erstanding of V. angustior in Europe, along with Moorkens & 

Gaynor (2003), Myzyk (2011) and Moorkens et al. (2012). Further avenues for relevant literature sources 

have been provided in Section 2.2.3. 
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Figure 2 Vertigo angustior. Photograph by M.P. Long. © M.P. 

Long. 

At a broad level, this species can be present in a wide range of habitat categories such as dune grassland, 

fen, marsh, saltmarsh and floodplain. However, within these, it is restricted to a particular microhabitat, 

with the result that the ex act conditions demanded by V. angustior are rare. The largest areas of 

occupancy in Ireland are damp sand dune systems in the west of the country. At other sites in Ireland 

it is restricted to a narrow band, sometimes only a few metres wide (but of variabl e length), where there 

is an appropriate transition zone between wetland and terrestrial habitats. Sites where the species is 

widespread, especially those with  a variety of suitable habitats and wetness conditions occurring  

together, are of high conservation importance. 

In wetlands, the snail is associated with decaying vegetation in the litter layer or damp moss in open 

unshaded habitats, where the openness is maintained by wetness or grazing levels. Generally it occurs 

ÐÕɯÖ×ÌÕɪÚÛÙÜÊÛÜÙÌËȮɯÏÜÔÐËɯÓÐÛÛÌÙȮɯÉÜÛɯÐÕɯÝÌÙàɯÞÌÛɯÊÖÕËÐÛÐÖÕÚɯÊÈÕɯÊÓÐÔÉɯƕƔɪƕƙ cm up the stems of plants 

or onto damp decaying timber. In dry conditions it may be found in the soil, just below the litter layer. 

In dune grassland it occurs at the base of tussocks of vegetation and among moss patches at the edge of 

dune slacks. In dunes that have a naturally high water table or are subject to high levels of precipitation, 

it can be found higher up on the tussocky vegetation and more generally throughout the habitat. V. 

angustior may also be found in and under flood debris.  

This species requires friable soil and permanently moist litter providing humid conditions, shaded by 

moderately tall herbaceous or grassy vegetation, but in overall open conditions. It normally occurs in 

association with permanÌÕÛÓàɯÔÖÐÚÛɯÉÜÛɯÍÙÌÌɪËÙÈÐÕÐÕÎɯÚÖÐÓȮɯÕÖÛɯÚÜÉÑÌÊÛɯÛÖɯÐÕÜÕËÈÛÐÖÕȭɯ(ÛɯÐÚɯÛÏÌɯÓÈÛÛÌÙɯ

requirement that makes seemingly suitable and widespread habitat unable to sustain a population of V. 

angustior. 

The protection of V. angustior under the EU Habitats Directive has resulted in the designation of SACs 

for the snail both in Ireland and in other EU countries. The maintenance of this species at favourable 

conservation status is a challenge given its patchy distribution, often amongst larger sites, many of 

which may h ave conflicting conservation and other management requirements. 
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2.3.2 Survey methodology  

2.3.2.1 Timing of the survey 

Although V. angustior can be found at any time during the year, there are optimum periods in which to 

survey. V. angustior ÊÈÕɯÓÐÝÌɯÍÖÙɯƕƖɪƕƜɯÔÖÕÛÏÚɯÈÕËɯÈÙÌɯÖ××ÖÙÛÜÕÐÚÛÐÊɯÉÙÌÌËÌÙÚȮɯ×ÈÙÛÐÊÜÓÈÙÓàɯÐÕɯÏÜÔÐËɯ

weather. They lay small numbers of eggs, perhaps multiple times, during periods when conditions are 

favourable (Myzyk, 2011). Therefore, reproduction most often happens during  spring or autumn, but 

sometimes during summer. Accordingly, surveys for this species should take place between April and 

October inclusive, in conditions that are not excessively wet. This was the timing followed in the current 

survey, as it offers the best chance of confirming the presence of the species in the field. 

2.3.2.2 Sampling for Vertigo angustior  

When weather conditions allow (dry conditions, low wind) it is best and easiest to process the samples 

taken for V. angustior in the field. Handfuls of  Festuca rubra litter, moss and other material were shaken 

over a white tray, which was then searched by eye or using a headband magnifier. To ensure constancy 

of effort, the litter (collected over an area of approximately 5  m x 5 m) was first amalgamated into three-

litre muslin bags.  

If the weather was wet or too windy, or if the samples were from a wet habitat (e.g. an inland marsh), 

samples were bagged for drying and sorting in the lab. The samples were air-dried by spreading out 

each sample in a newspaper-lined cardboard box in a warm, ventilated room. The newspaper was 

changed and the samples turned frequently to aid drying. Once dry, the samples were either sorted and 

identified or were transferred to labelled zip -lock bags for later analysis. To aid the process of sorting, 

samples were passed through a series of sieves (mesh sizes: 0.5 mm, 1 mm and 5 mm). Material that 

passed through the 0.5 mm sieve was discarded, while the fractions retained in the 0.5 mm and 1 mm 

sieves were processed. Samples were emptied into shallow white trays and searched for molluscs under 

good light. All putative Vertigo specimens were identified and counted, or transferred to labelled glass 

vials for later work.  

2.3.2.3 Mapping of polygons  

Within each survey site, the polyg ons that had been mapped and assessed during the baseline survey 

were re-visited. Habitat suitability for the species was re -assessed and any changes in the polygon were 

mapped. Notes were made to account for any differences between the two survey periods. To assist in 

the practical application of polygon mapping, generally only changes in area greater than a minimum 

mapping unit of 100  m2 were mapped. Given the small/linear nature of some areas of Vertigo habitat, 

however, this rule was applied with a degr ee of flexibility. Any mapped changes were denoted as either 

ecological change ɬ where either natural factors or human activities (e.g. development, drainage, 

afforestation, changes in management) had brought about the change; or interpreted change  ɬ where 

the re-mapping of the polygon was due to differences in how the mapping methodology was applied 

between the 2014-2017 survey and the 2008-2010 baseline survey, or due to issues relating to mapping 

accuracy, or where the current assessment differed from the previous but no change was evident. 

During the baseline survey the polygon boundaries were sometimes delineated by physical barriers, 

ÚÜÊÏɯÈÚɯÍÌÕÊÌÚɯÈÕËɯÏÈÙËɪÚÜÙÍÈÊÌËɯ×ÈÛÏÚȮɯÖÙɯÌÊÖÓÖÎÐÊÈÓɯÉÖÜÕËÈÙÐÌÚɯÚÜÊÏɯÈÚɯÈɯÍÌÕɪÎÙÈÚÚÓÈÕËɯÐÕÛÌÙÍÈÊÌȭɯIn 

some cases, it was difficult to ascertain how the boundary was defined and here, t he 2014-2017 survey 

confirmed or redrew improved the boundaries of polygons necessary. Any new areas of suitable habitat 

found within a site were also mapped.  

2.3.2.4 Habitat suitability classifications  

During the baseline survey, V. angustior habitat was divided into areas suitable for the species at the 

ÛÐÔÌɯÖÍɯÛÏÌɯÚÜÙÝÌàȮɯÐȭÌȭɯÖ×ÛÐÔÈÓɯÈÕËɯÚÜÉɪÖ×ÛÐÔÈÓȮɯÈÕËɯÏÈÉÐÛÈÛɯÜÕÚÜÐÛÈÉÓÌɯÍÖÙɯÛÏÌɯÚ×ÌÊÐÌÚȭɯ,ÖÖÙÒÌÕÚɯȫɯ

Killeen (2011) provided site-specific definitions of optimal and sub -optimal habitat for every site 
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surveyed, and these definitions were referred to when assessing polygons, transects and spot samples 

at individual sites during the 2014 -2017 survey. The general or over-arching definitions o f habitat 

suitability for V. angustior from Moorkens & Killeen (2011) are provided in Table 3. 

Table 3 Over-arching habitat suitability definitions for V. angustior taken verbatim  from Moorkens & 

Killeen (2011)  

Habitat 

suitability 

class 

Definitions from Moorkens & Killeen (2011)  

Optimal  

Where V. angustior could survive in a high proportion (at least 50%) of the habitat. 

This allows for areas that have, for example, Iris pseudacorus tussocks within 

cropped wet grassland. The snail cannot be found high in a tussock, but the 

structure of the tussock provides the variation that sustains the snail within the first 

5ɬ6 cm of its base, depending on the hydrological conditions on the day. T hus to 

provide this amplitude of habitat variation to cover annual variation, the growth of 

unsuitable microhabitat is necessary. Another example of optimal habitat is fixed 

narrow grass (principally Festuca rubra) grey dune habitat, where natural 

topographic differences will place some areas outside the humidity conditions 

required by the snail. The topographical changes also provide the niches for wet 

and dry extremes; therefore by their provision for these extremes, there will always 

be some habitat within them that is at least temporarily unsuitable.  

Sub-optimal 

habitat 

Where there are patches of vegetation and conditions that support V. angustior, but 

the majority of the habitat cannot (average 5% of the habitat). An example would be 

in terrain that is  generally too wet, but with small areas of sloping transition edges.  

Unsuitable 

habitat  

Where the combination of vegetation and hydrological influence is outside the 

ÚÕÈÐÓɀÚɯÙÈÕÎÌɯÖÍɯÛÖÓÌÙÈÕÊÌȭɯ3ÏÐÚɯÔÈàɯÉÌɯÕÈÛÜÙÈÓɯÜÕÚÜÐÛÈÉÐÓÐÛàȮɯÌȭÎȭɯËÜÌɯÛÖɯ×ÙÖßÐÔÐÛàɯÖÍ 

bedrock or alternatively the snail may be restricted by excessive grazing or 

fertilisation of flat areas of dune grassland, or by patches of weeds arising due to 

enrichment, sometimes in the distant past. The exact cause of unsuitability cannot 

always be accurately assessed. 

Within any polygon, combinations of the three categories listed above can be found. For that reason, to 

allow flexibility when assessing and to provide a guide to future surveyors, polygons were listed on a 

5-point habitat suitability  scale as shown in Table 4. This was developed as part of the current project 

in conjunction with NPWS, and while it aims to provide more detail to prospective Vertigo surveyors, it 

should be remembered that sites will vary, and expertise and experience is needed in deciding which 

point on the scale to apply to a polygon, point or transect zone. 

For the 2014-2017 survey, the starting point for re-assessing the habitat suitability category of a polygon 

was to consider the classification provided by the 2008-2010 baseline survey. Expert judgement was 

then applied to decide if that suitability category was still appropriate for the polygon, in conjunction 

with the definitions of optimal and sub -optimal habitat for that specific site, and the 5 -point habitat 

suitability scale listed above. As already noted, where the suitability category of a polygon was different 

in 2014-2017 compared to the baseline, notes were taken as to why, as well as identifying it as either an 

ecological change or one due to interpretation. 

Photographs of examples of V. angustior habitat from the current survey are presented in Figure 3 (dune 

habitat close-up), Figure 4 (general view of dune habitat), Figure 5 (marsh habitat close-up) and Figure 

6 (general view of marsh habitat).  
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Table 4 Five-point scale used for V. angustior habitat in the current survey, developed from 

Moorkens & Killeen (2011)  

Habitat suitability class  Definition  

1 Optimal  V. angustior could survive in >50% of the habitat.  

2 Optimal -Suboptimal  V. angustior could survive in 10 -49% of the habitat. 

3 Suboptimal  

As used in Moorkens & Killeen (2011), V. angustior could 

survive in, on average, approximately 5% of the habitat. For 

the purposes of having an explicit definition, this definition 

was expanded to cover the range from 2% up to 9% of the 

habitat. 

4 Suboptimal -Unsuitable  

V. angustior could survive in only a very small section of the 

habitat (<2%). Moorkens & Killeen (2011) state that the habitat 

ÈÙÌÈɯÚÏÖÜÓËɯÉÌɯɁÈÛɯÓÌÈÚÛɯÈɯÕÜÔÉÌÙɯÖÍɯÔÌÛÙÌÚɯÚØÜÈÙÌɂȭ 

5 Unsuitable  

There are no areas of suitable habitat i.e. the combination of 

vegetation and hydrological ÐÕÍÓÜÌÕÊÌɯÐÚɯÖÜÛÚÐËÌɯÛÏÌɯÚÕÈÐÓɀÚɯ

typical range of tolerance. 

 

 

Figur e 3 Close-up of Optimal Vertigo angustior dune habitat at Bartraw (VaCAM15), Co. 

Mayo. Photograph by J.T. Brophy © NPWS 
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Figure  4 General view of Optimal Vertigo angustior dune habitat at Bartraw (VaCAM15), Co. 

Mayo. Photograph by J.T. Brophy © NPWS 

 

Figure  5 Close-up of Optimal Vertigo angustior marsh habitat at Killanley Glebe (VaCAM10), 

Co. Sligo. Photograph by J.T. Brophy © NPWS 


































































































































































































