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1 Introduction 

Little whirlpool ramshorn snail Anisus vorticulus is small aquatic snail, with a dorsoventrally flattened shell 

approximately 5 mm in diameter. It is a UK Biodiversity Action Plan Priority Species and the only British non-marine 

gastropod which is a European Protected Species. It is also listed in Annex II of the EU Habitats and Species Directive 

and therefore requires the designation of special areas for conservation.  In the UK, populations of Anisus vorticulus 

have been declining since the 1960s and although the precise cause is not clear, it is thought that drainage, over-

frequent dredging and eutrophication are all likely to be contributing factors (JNCC, 2007; Van Damme, 2012). 

Historical records of Anisus vorticulus snail exist for the marshes directly adjacent to the A47 between Norwich and 

Great Yarmouth, also known as the ‘Acle Straight’.  In 2015, Highways England (formerly the Highways Agency) 

commissioned a feasibility study (AECOM, 2015a) to review existing literature, current legislation, and consult 

relevant stakeholders for a conservation translocation of little whirlpool ramshorn snail in and around the grazing 

marshes adjacent to the Acle Straight. The study considered the ecology of the species, the proposed method of 

translocation, and steps required to progress the project.  A detailed description of the planned conservation 

translocation pilot study and each of the proposed project phases are described in the previously issued feasibility 

study (AECOM, 2015a).  

An initial non-intrusive scoping survey was carried out in early August 2015 (AECOM, 2015b), to identify ditch systems 

with the greatest potential to support little whirlpool ramshorn snail. This was followed by a more detailed survey 

conducted in late August and early September 2015 (AECOM, 2015c). Data collected during the detailed survey 

included information on mollusc community assemblage, vegetation communities, ditch profiles, disturbance levels, 

adjacent land use, and some aspects of water chemistry. These data were collated and processed using multivariate 

analysis to refine knowledge of the habitat requirements of Anisus vorticulus, and to determine whether any 

particular vegetation and/or mollusc communities are associated with the species. 

By shedding light on the habitat preferences of Anisus vorticulus, the multivariate analysis aided the selection of 

receptor sites for a pilot translocation of small populations in the spring of 2016 (see accompanying report for further 

details of translocation work). It is also hoped that, by identifying indicator species and preferred habitat types, the 

identification of areas likely to support Anisus vorticulus can be made more straightforward in the future. This could 

aid both the discovery of new populations of the species, and the selection of suitable areas for the establishment of 

new populations in further translocation projects / phases.  
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2 Methods 

 Data Collection 

The survey method was adapted from an existing protocol for assessing grazing marsh ditches for the presence of 

little ramshorn whirlpool snail (as described by Willing, 2014). Data and sample collection was conducted by a pair of 

surveyors, including an experienced on-site mollusc surveyor , Ecologist and National Mollusc 

Specialist) and a second team member responsible for recording ditch features, abiotic variables, and botanical 

diversity , Ecologist at Abrehart Ecology).  The ditch characteristic and botanical diversity recording 

sheets were adapted from Buglife’s manual for the survey and evaluation of grazing marsh ditch systems (Palmer et 

al., 2013); examples of the recording sheets used are presented in Appendix A. 

At each sample location, ditch characteristics and a range of other environmental features were recorded (as in the 

2015 survey, see AECOM 2015c for details).  These included exposed and submerged bank profiles, channel width 

and depth, and levels of grazing, poaching, and shelving. Abiotic parameters were recorded in the surface 10cm of 

water including pH and conductivity (measured using a HI98129 pH/Conductivity Tester; Hanna Instruments), 

dissolved oxygen and temperature (measured using a PD0-520 Dissolved Oxygen metre; Lutron). Each sample point 

was recorded as a 10 figure grid reference using a handheld GPS and recorded on an Archer2 sub metre dGPS. 

Mollusc community and botanical diversity were recorded at three points for each sample site, termed subsamples 

A-C. Subsample B formed the central point. Subsamples A and C were taken 15m on either side.

Mollusc community samples were collected at each of three sub-sampling points per sample location (as described 

above in Section 2.2). The mollusc community was assessed and recorded separately for each sub-sample point (thus 

giving three sets of data for each sample location). This aimed to gauge the consistency of the mollusc community 

throughout the linear environment of the ditches. A copy of the recording sheet is presented in Appendix A. 

Samples were collected using ten-second sweeps of a net with 0.5mm mesh. Sweeps were repeated three times for 

each subsample in different sections of the ditch profile, i.e. floating vegetation (where present), the benthic layer 

and the submerged side of the near bank. 

The material from the three sweeps was placed in a white gridded tray filled with water from the same ditch area.  

Molluscs were released from the collected vegetation by agitating the contents of the tray – excess vegetation was 

then removed. The floating contents of the tray (chiefly vegetation and larger invertebrate species) were poured out 

into a 1mm mesh net, with molluscs retained in the bottom of the tray; it is accepted that a small proportion of 

molluscs may be lost at this stage, but previous tests of this method have shown such losses to be negligible (T. 

Abrehart, pers. obs.). The material remaining was then evenly distributed across the tray for assessment.  

Molluscs were identified to species level where possible (although some pea mussels could only be classified to genus 

level in the field i.e. Pisidium), and the relative abundance of each species was quantified using a DAFOR scale (Table 

1). The abundance of notable and rare mollusc species, including Anisus vorticulus, shining ramshorn snail Segmentina 

nitida, slender amber snail Oxyloma sarsi, Desmoulin’s whorl snail Vertigo moulinsiana, and the pea mussel species 

Pisidium pseudosphaerium, was fully quantified in addition to being categorised with the DAFOR scale.  After 

quantification in the field, all the material was retained for further laboratory analysis.
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The data were analysed with the following objectives: 

 To identify and define distinct mollusc communities (groups of species) across the study area; 

 To identify and define distinct vegetation communities across the study area; 

 To assess whether Anisus vorticulus is associated with any particular mollusc and/or vegetation 

communities; and 

 To identify any indicator species/environmental factors which could assist with planning future 

management and surveying of Anisus vorticulus.  

The composition of mollusc and vegetation communities was investigated using two methods: 

 Classification analysis; and  

 Ordination (Non-Metric Multi-Dimensional Scaling (NMMDS)). 

These analyses use different methods to assess the presence and relative abundance of species at individual sample 

points, and then compare the species composition between sample points and finally group them into clusters 

according to similarity. The NMMDS analysis was used for thoroughness to strengthen and confirm the results from 

the initial classification analysis. Indicator species were identified within each plant and mollusc community – these 

are species which could be considered “typical” for a certain community i.e. show a particularly strong association 

with a certain group.  

Once communities of plants and molluscs had been identified, an additional twin-axis ordination was used to show 

any associations (biotic and/or abiotic) with the abundance of Anisus vorticulus.  This information was then used to 

refine the selection of receptor sites. 

All analysis of the data collected during the 2015 surveys was performed by Physalia Ltd. All figures relating to the 

multivariate analysis are reproduced with permission from Physalia Ltd. 
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3 Results 

Multivariate analysis: Mollusc Data 
Guidance for interpreting the diagrams of results is provided in Appendix B. Species names have been abbreviated 
for clarity in figures; a key to abbreviations is provided in Appendix C. 

The classification analysis investigated relationships between molluscs at the individual species level and at the wider 

community level. When analysed at the species level, three main groups were identified. These included: 

 A core group of species which were present at the majority of sample sites, including freshwater limpet 

Acroloxus lacustris, whirlpool ramshorn snail Anisus vortex, Lister’s river snail Viviparus connectus, and 

ramshorn snail Planorbis planorbis; 

 A more variable group with a patchier distribution, which included little whirlpool ramshorn snail Anisus 

vorticulus, shining ramshorn snail Segmentina nitida, slender amber-snail Oxyloma sarsi, and Pisidium 

pseudosphaerium; and, 

 An additional group of species which were only sporadically present, including Sphaerium nucleus, 

Desmoulin’s whorl snail Vertigo moulinsiana, marsh pond snail Lymnaea fuscus, and marsh whorl snail 

Vertigo antivertigo.  

These species groupings may indicate similar habitat/environmental preferences between species. 

The analysis of mollusc community data identified eight distinct community clusters (A-H), which formed three main 

groups; A-D, E and F, and G and H (Fig. 1). The cumulative R2 value for the ordination analysis was 80%, which indicates 

a very high level of confidence in the groupings. 

Cluster A included some of the highest densities of Anisus vorticulus, while many of the most diverse mollusc 

communities were found in clusters G and H. Clusters E and F were relatively poor in their species richness and 

abundance, and showed a low level of association to other groups – they were therefore placed far from the other 

clusters after ordination analysis. Anisus vorticulus was placed between clusters A and H in the ordination plots (Fig. 

2-3), indicating a level of association with the communities in both clusters. However, it was only identified as an

indicator species for cluster H, suggesting that its strongest association is with those communities. Segmentina nitida

and Valvata cristata were also identified as indicator species for cluster H (Table 3), and were closely associated with

Anisus vorticulus in the species-level classification analysis. Segmentina nitida has also been previously suggested as

associated with Anisus vorticulus (Willing & Killeen 1998; Terrier et al. 2006).

Other indicator species were identified for clusters A, B, C, G and H (see Table 3). However, no indicator species could 

be identified for clusters D and E; this may indicate a low level of stability in the communities within clusters D and E, 

potentially arising from environmental disturbance. By contrast, the identification of strong indicator species in the 

other clusters may be indicative of environmental stability. 

When results from the ordination analysis were mapped, the community clusters identified formed spatially discrete 

areas (Fig. 4). This may indicate areas of the marshes which have similar environmental conditions.
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Figure 4. Locations of mollusc community clusters identified by multivariate analysis. Symbols match those shown in the NMMDS ordination diagrams.
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Figure 8. Locations of vegetation community clusters identified in multivariate analysis. Symbols match those from NMMDS ordination diagrams. 
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 Associations with Anisus vorticulus 
A final twin-axis ordination analysis tested the densities of Anisus vorticulus populations against the five vegetation 
community clusters that were initially identified. This indicated that the densities of Anisus vorticulus were 
substantially higher in areas containing vegetation communities from clusters D and E (Fig. 9). 

When plotted onto a map (Fig. 8), these two vegetation community clusters formed distinct spatial areas which 
overlapped with mollusc community clusters A and H (Fig. 4). Mollusc community clusters A and H were the most 
strongly associated with the presence of Anisus vorticulus and other closely grouped species such as Segmentina 
nitida. The results therefore indicate that Anisus vorticulus can be positively associated with certain vegetation and 
mollusc communities, and with certain mollusc indicator species such as Segmentina nitida. 

Donor ditches were based largely on locations where Anisus vorticulus was found in the highest densities. However, 
based on the evidence described here, receptor ditches were selected in areas where suitable vegetation and mollusc 
communities overlapped, but where Anisus vorticulus was currently absent (Fig. 10). 
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4 Discussion 

Overall, the multivariate analyses suggested that Anisus vorticulus can be associated with particular mollusc and vegetation 

communities, and that these communities can be identified using certain indicator species. This facilitated the selection of the most 

suitable donor ditches for the translocation of three Anisus vorticulus populations in Norfolk in the summer of 2016. The results from 

this analysis will inform selection of sites for future phases of translocation. 

The communities of molluscs and vegetation that were most closely associated with Anisus vorticulus formed distinct, overlapping 

spatial areas when plotted onto a map, and it is believed that this may represent areas of habitat with similar and reasonably constant 

environmental conditions. Further investigation of the vegetation communities contained in clusters D and E, and comparisons with 

communities from other vegetation community clusters, may shed more light on preferences of Anisus vorticulus for certain 

plants/vegetation densities. This could in turn aid the future rapid identification of site suitable for Anisus vorticulus, potentially 

speeding up the discovery of new populations and identification of receptor sites for future translocation work. Surveys for sites 

suitable for Anisus vorticulus could also focus on mollusc species such as Segmentina nitida and Valvata cristata, which were 

statistically found to occur in the same mollusc communities and may therefore have similar environmental requirements.  

Preliminary tests relating mollusc communities to environmental variables suggest that factors such as the presence and variety of 

emergent vegetation, the level of disturbance by trampling (quantified by levels of poaching and shelf formation along ditches), and 

the type of land use adjacent to ditches, all play a role in determining the types of mollusc and vegetation communities that develop. 

As stated, this part of the analysis was intended only as a broad indication of which environmental factors may influence mollusc 

communities (and hence Anisus vorticulus distribution). Further, more detailed analyses would give a greater understanding of the 

implications of disturbance and land use, and could potentially inform management decisions. This would be particularly effective if 

the data collected in 2016 were included in the analysis, as this would incorporate an aspect of temporal variation that is not currently 

considered.  

Future Work 
The multivariate analysis reported here was achieved using data from the initial 2015 survey (AECOM 2015c), and highlighted some 

strong associations of Anisus vorticulus with particular vegetation and mollusc communities, and identified some potential indicator 

species which could be used to identify suitable receptor sites for future conservation translocation projects. It would be useful to 

repeat the analysis to include data from the 2016 survey, as this would allow annual variability in population levels to be taken into 

account. Initial observations from surveys in 2016 suggest that abundance of Anisus vorticulus may fluctuate between years, 

particularly in the  (see associated pilot translocation report), but this would need to be confirmed with additional repeat 

surveys at the same sample points. 

A limitation of the surveys conducted in 2015 was that the water chemistry parameters measured were limited to pH, conductivity, 

temperature and dissolved oxygen - aquatic invertebrates are intrinsically sensitive to water chemistry and it is likely that a greater 

range of chemical parameters influence their distributions. A fuller analysis of water chemistry in relation to mollusc distributions, 

particularly for Anisus vorticulus, would therefore be highly relevant. For example, it has been suggested that Anisus vorticulus is 

intolerant of eutrophic conditions (reviewed by Terrier et al. 2006) – a better understanding of chemical constraints on the species 

may therefore inform habitat management decisions for areas around translocation sites and existing populations. Water samples 

were collected by Abrehart Ecology during the 2016 surveys, and analysis results are expected soon – these data could be included 

with multivariate analysis, and provide a more detailed picture of the factors determining Anisus vorticulus distributions.  

Further surveys are planned for September / October 2016, which will include sites in Norfolk and Suffolk known to currently support 

populations of Anisus vorticulus, as well as assessing potential receptor sites for further translocations (see accompanying translocation 

pilot report for further details of future survey locations). The surveys will use the same data collection methods as detailed in section 

2.1.1-2.1.3, and will yield data which could be incorporated with the existing dataset for further multivariate analysis. Using data from 

additional sample sites will be valuable when considering Anisus vorticulus at the entire species level (as opposed to individual 

population level), as it may highlight differences between populations in terms habitat preferences, chemical tolerances, and species 

associations. This is highly relevant when making conservation recommendations for the species as a whole. 
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Appendix A 
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Appendix B 
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Appendix C 



Key to the Marshland Mollusc Species Recorded in the Abrehart Ecology Surveys 

Acro Acroloxus lacustris 
Ani leu Anisus leucostoma 
Ani vort Anisus vorticulus 
Ani vortx Anisus vortex 
B l Bithynia leachii 
B t Bithynia tentaculata 
Bath Bathyomphalus contortus 
Euc Euconulus alderi 
G al Gyralus albus 
G cr Armiger crista 
Gal Galba truncatula 
Hip Hippeutis complanatus 
L a Lymnaea auricularia 
L f Stagnicola fuscus 
L p Lymnaea palustris 
L s Lymnaea stagnalis 
M c Monacha cantiana 
Mus Musculum lacustris 
O p Oxyloma pfei�eri 
O s Oxyloma sarsi 
P mil Pisidium milium 
P nit Pisidium nitidum 

P ob Pisidium obtusale 
P per Pisidium personatum 
P pse Pisidium pseudosphaerium 
P sp Pisidium species 
Phy a Physa acuta 
Phy f Physa fontinalis 
Plan car Planorbis carinatus 
Plan cor Planorbarius corneus 
Plan plan Planorbis planorbis 
Pot Potamopyrgus antipodarum 
R a Lymnaea auricularia 
R b Radix balthica 
Seg Segmentina nitida 
Sph c Sphaerium corneum 
Sph n Sphaerium nucleus 
Suc Succinea putris 
Val cris Valvata cristata 
Vert ant Vertigo antivertigo 
Vert mou Vertigo moulinsiana 
Vivi con Viviparus connectus 
Zon Zonitoides nitidus 

Species Code Scienti�c NameSpecies Code Scienti�c Name

List of the molluscan species (Gastropoda and Bivalvia) recorded as part of the 
Abrehart Ecology survey of marshland mollusc species with particular reference to 
the presence, distributions and relative abundances of protected species.
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