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Introduction

AECOM has been commissioned by Highways
England (formerly Highways Agency) to conduct a
study to investigate the feasibility of conservation
translocation of little whirlpool ramshorn snail Anisus
vorticulus in and around the Acle to Great Yarmouth
section of the A47, known as the Acle Straight.
Little whirlpool ramshorn snail is a small aquatic
snail with a flattened spiral shell of approximately
5mm in diameter. It has been declining from the UK
since the 1960s, although the reason for decline is
not clear. Populations may be found at sites in
Norfolk, Suffolk and Sussex and a recent survey has
found a re-colonised ditch system in Suffolk, which
may be a result of improving water quality
(Environment Agency 2007). Since 2004, the little
whirlpool ramshorn snail has been listed in the EU
Photograph 1: Little whirlpool ramshorn snail (Photo credit: Paul Sterry Habitats and Species Directive as a species of
copyright pending).
community interest, requiring special areas for
conservation (Annex II) and strict protection (Annex IV). It is further listed as Red Data Book: Vulnerable, threatened by
drainage, over-frequent dredging and eutrophication (English Nature 2000).
Little whirlpool ramshorn snail is a UK Biodiversity Action Plan Priority Species and the only British non-marine snail which is a
European Protected Species. The Joint Nature Conservation Committee in their conservation assessment for the species
describe the future prospects for the little whirlpool
ramshorn snail as “poor”; a species likely to
struggle unless conditions change (JNCC, 2007).

1.1
Project Outline
This current study assesses the available
information to conduct a feasibility study for the
conservation translocation of the little whirlpool
ramshorn snail, through a review of existing
literature and current legislation, and a consultation
with relevant stakeholders in line with current
international translocation guidance. This feasibility
study considers the ecology of the species, a
proposed methodology of translocation in line with
legislation and ecological constraints and
recommendations for further action.

1.1.1
Study Area
Whilst the little whirlpool ramshorn snail’s range
extends across a number of areas in England, (it is
not present in Scotland, Wales or Northern Ireland),

Figure 1: The location of the Acle Straight, and NBIS records for Anisus
vorticulus.
The red box indicates the broad study area rather than delimiting the
areal constraints of receptor and donor sites.
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the current study concentrates on an area to the north and south of the Acle Straight in Norfolk. Figure 1 presents the indicative
location of the study area. The red rectangle presented in Figure 1 does not serve to prescribe a definitive area from which
donor and receptor sites for the conservation
translocation may be found, rather an indicative area
of study for the purposes of this report.
The Acle Straight, approximately 12.5 km in length,
forms the eastern extent of the A47, a trunk road
which extends from Birmingham to Great Yarmouth
although most of the section between Birmingham
and Nuneaton has been reclassified as the B4114
(Atkins 2007). The A47 carriageway along the Acle
Straight is constructed on an embankment 1– 1.5m
above surrounding ground level (mainly grade 3
agricultural land) and is bordered on both sides by
wide, open, water filled ditches. A photograph of an
example of a dyke adjacent to the Acle Straight is
presented in Photograph 2: Example of the dykes
adjacent to the Acle Straight (A47), Norfolk. Source:

1.2
Conservation Translocation
The International Union for the Conservation of
Photograph 2: Example of the dykes adjacent to the Acle Straight (A47),
Nature (IUCN) / Species Survival Commission (SSC) Norfolk. Source: Atkins 2007.
guidelines define translocation as the human-mediated movement of living organisms from one area, with release in another
(IUCN/SSC, 2013). Over and above the simple relocation of species from one area to another, a subset of translocation is
conservation translocation. According to the IUCN (2013) guidelines, conservation translocation is the deliberate movement of
organisms from one site for release in another, with a measurable conservation benefit at above individual level achieved, thus
conservation translocation must benefit the levels of a population, species or ecosystem. “Conservation translocations are
increasingly being discussed as a viable tool for the conservation of species, populations, and ecosystems in response to threats
caused by loss of habitats and reductions in their quality, biological invasions, and the predicted future impacts of climate
change” (IUCN/SSC, 2013) as cited in Louys et al., (2014) .
Design and implementation of conservation translocations should follow the standard stages of project design and management,
including gathering baseline information and analysis of threats, and iterative rounds of monitoring and management adjustment
once the translocation is underway (IUCN/SSC, 2013). However, translocation projects often fail to reach desired goals for a
variety of ecological, financial, and social reasons. Feasibility studies that evaluate whether a restoration effort should even be
attempted can enhance translocation success by highlighting potential pitfalls and gaps in knowledge before the design phase of
a translocation. Feasibility studies also can bring stakeholders together before a translocation project is designed to discuss
potential disagreements. IUCN/SSC (2013) summarise that feasibility assessment should include a balance of the conservation
benefits against the costs and risks of both the translocation and alternative conservation actions.

1.3
Current Approach
Many studies in relation to little whirlpool ramshorn snail report a lack of quantitative and general information almost all aspects of
the biology and ecology of the species. Terrier et al. (2006) goes further, citing the scarcity of information prevents informed
conservation recommendations being made. In addition to a paucity of information on the ecology of the species, translocation
studies on the little whirlpool ramshorn snail are also rare. Information on translocation relates primarily to a study conducted by
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Willing (2006) conducted in West Sussex, on behalf of the RSPB and the Environment Agency. In addition, in relation to the
habitat of the little whirlpool ramshorn snail, a feasibility study conducted by (Atkins 2007) investigated the feasibility of
translocating the dykes in which little whirlpool ramshorn snail are present adjacent to the Acle Straight, however this study was
terminated in its early stages.
The current study aims to look at the conservation translocation of the species in a restricted location of the species’ UK range to
assess whether translocation for conservation purposes is an option to increase the number of sites which host little whirlpool
ramshorn snail in the Broads, when limiting factors of ecology, geography, legislation, land ownership and associated
management are considered.
The broad methodology for conducting the translocation will be as a by-product of ditch maintenance. It is recognised that during
maintenance activities snails are killed and some habitat destroyed. Because of the little whirlpool snail’s conservation status,
ditches with a known population of the species must be managed in a prescribed manner, legitimising damage to the species and
its habitat, through the Natural England Class Licence System, whereby management of ditches that have a known population of
little whirlpool ramshorn snail can be conducted under Class Licence (WML-CL14): To permit the maintenance of ditches and
other water bodies inhabited by the Little Whirlpool Ramshorn Snail. This licence and a companion management protocol allow
necessary maintenance of drainage ditches and other water-bodies inhabited by little whirlpool ramshorn snail. Through
adherence to the management protocol, which is an Annex to the Licence (copy provided in Appendix 3), Natural England expect
populations on managed sites to re-colonise cleared sections of ditches and the conservation status of the local population of the
snails to be maintained in the long-term. The current translocation proposal methodology is based upon the premise of using
material extracted from the channel during necessary management to “seed” other ditches.

1.4
Report Structure
This report is ordered in the following structure:
- Section 2: Baseline – detailing the existing known information in relation to the little whirlpool ramshorn snail, including
information derived from literature review, details and findings of the consultation exercise conducted for the purpose of the
study, an overview of the relevant legislation, and designated sites of relevance to the study area.
- Section 3: Study Approaches to Translocation – detailing the potential constraints based on IUCN/SSC (2013)
translocation and reintroduction guidelines.
- Section 4: Translocation Protocol – detailing a draft protocol for the potential conservation translocation.
- Section 5: Post Translocation Requirements.
- Section 6: Discussion and Project Feasibility Determination.
- Section 7: Costs – presenting an overview of identified potential costs of conducting a conservation translocation of the
little whirlpool ramshorn snail in terms of pre translocation, translocation and costs associated with ecological monitoring.
- Section 8: References – material used.
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Baseline

2.1
Introduction
This Section details the existing available information in relation to the little whirlpool ramshorn snail, including information
derived from literature review on the ecology of the target species, in relation to its physical description, known distribution,
habitat requirements, and management of the same. Details and findings of the consultation exercise conducted for the purpose
of the study are presented, as is an overview of the relevant legislation and designated sites of relevance to little whirlpool
ramshorn snail around the Acle Straight. This information is presented to inform the proposed translocation protocol, its
associated considerations with regard to IUCN guidance (IUCN/SSC 2013) and feasibility determination which are presented in
the latter Sections of this report.

2.2
Literature Review
A wide range of literature sources are available, including species accounts in books, peer reviewed journals, both published and
unpublished reports and academic research. Terrier et al. (2006) reviewed over a hundred sources to compile their account of
the little whirlpool ramshorn snail. Whilst published studies arise from much earlier dates, much (publically available) information
pertaining to the little whirlpool ramshorn snail derives from the period between the late 1990s and mid-2000s. Since then
survey effort has largely centred on the West Sussex population of little whirlpool ramshorn snail principally in unpublished
reports to the RSPB by Willing, as reported in Willing (2014).

2.2.1
Species Description
The species is described in a number of books, papers and reports by, amongst others, Germain (1930); Glöer & Groh (2007);
Terrier et al. (2006), Willing & Killeen 1999, and by Watson (2002) in her doctoral thesis. The species description presented in
the current document is derived from Terrier et al. (2006) as it provides a succinct description of the species’ form:
“The shell is pale, yellowish-brown and has
longitudinal micro-ridges. The 5-6 convex whorls
show a regular and slow growth (the penultimate
whorl is only slightly smaller than the last). They
are separated by a clear suture. The functional
upper side (i.e. that of the crawling animal) is flat to
slightly concave, whereas the lower is more
distinctly, but not deeply, concave. The aperture is
oval-elliptical with a depressed outer margin. The
outer edge of the last whorl has a carina that can
vary from rounded to very sharp. The carina often
bears a thin expansion of the periostracum (forma
charteus). In old specimens there is a tendency for
this “membrane” to be visible only rarely. The shell
is 0.5-0.8 mm high and 4-5 mm in diameter”.
Exceptionally, the diameter reaches 6-7 mm
(Germain, 1930) as cited in Terrier et al. (2006). It
is possible to confuse specimens of little whirlpool
Figure 2: National Biodiversity Network (NBN) records for the little
ramshorn snail with dwarf forms of whirlpool
whirlpool ramshorn snail showing its broad distribution.
ramshorn snail Anisus vortex that occur in
temporary water bodies (Terrier et al., 2006; Van Damme, 2014).
From observations derived from breeding little whirlpool ramshorn snail in an aquarium, Terrier (2006) describes, from the work
of others, that the egg masses are oval capsules 1.3 to 1.6 mm long and 1.2 to 1.4 mm wide surrounded by a suture. Each
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capsule contains 4 to 5, 0.5-0.6 mm long, ovoid eggs. In some capsules the eggs do not develop (Terrier 2006). Autecological1
studies have established that breeding occurs principally between early June and mid-July, spread over several weeks and
sometimes continuing into August (Killeen 1999, Willing 1999, Willing & Killeen 1999). It is believed that little whirlpool ramshorn
snail has a 12 month life cycle (Watson, 2002).
2.2.2
Species Distribution
Little whirlpool ramshorn snail is mainly a central
and southern European species, with a range
extending as far east as Siberia. Its status in
north-west Europe is poorly-known in many areas,
but it is local throughout its range (Willing & Killeen
1999). The little whirlpool ramshorn snail has
always been a very local species in Britain. It
formerly occurred at around 15 sites in south-east
England, but has declined for reasons that are not
fully understood (JNCC, 2015), although studies
described later in the current report propose
reasons for its decline. The species is now
restricted to a few locations in Norfolk, Suffolk and
Sussex (JNCC, 2015). Little whirlpool ramshorn
snail has only been found in the UK, within grazing
marshes which are drained by ditches, rhymes,
dykes etc. (Joint Nature Conservation Committee,
2007). The JNCC website (JNCC, 2015) lists the
Arun Valley, West Sussex in the wash lands of the
Arun floodplain (Pulborough Brooks and Amberley
Wild Brooks SSSIs), Pevensey Levels East
Sussex and in the Broads, Norfolk / Suffolk.

Figure 3: Distribution of little whirlpool ramshorn snail in Norfolk. Source:
Norfolk Biodiversity Information Service.

JNCC (2010), report that in the Arun Valley (West Sussex) there has been an approximately 50 - 60% decline since 2000,
although Willing, (2014) indicated newly colonised ditches. JNCC (2010) report that the Pevensey Levels has a very limited
distribution but monitoring in 2006 confirmed stabilised position and locally in the Broads area the population is locally just stable.
Lack of recent survey, with the exception of the Arun Valley may mean that this information is out of date.
Figure 2: presents the broad location of this species in Great Britain from National Biodiversity Network (NBN) records for the
little whirlpool ramshorn snail. The Figure shows the snails broad distribution (including historical records where little whirlpool
ramshorn snail is no longer present). Figure 3 presents the records for little whirlpool ramshorn snail provided by the Norfolk
Biodiversity Information Service (NIBS), representing all records both historical and present for the wider study area.

2.2.3
Habitat Requirements and Reasons for Decline
Although the JNCC website states that reasons for the species decline are not fully understood (JNCC, 2015), the literature
proposes a number of reasons related to habitat condition and strict requirements of management of the same. Reasons for little
whirlpool ramshorn snail’s decline have been attributed to habitat threatened by drainage, over-frequent dredging and
eutrophication (English Nature 2000, Van Damme 2014). On a wider habitat level, grazing marsh ditches are, as described by
Drake et al. (2010), threatened by agricultural pollution, unsuitable management, erratic water supply and rising sea levels.
Drake et al. (2010) further attribute “wholesale” mechanical ditch clearance and creation of steep ditch profiles as also having a
1

the study of individuals or populations of a single species and their relationship to their environment
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detrimental effect on ditch fauna and vegetation. The drainage of ditches is known to be ecologically damaging to a wide range
of ecological taxa, not least the little whirlpool ramshorn snail. Herzon & Helenius (2008) describe land drainage as ‘‘probably the
single most important measure which has adversely affected the landscape (loss of wetlands, small scale structures in the
landscape), biodiversity and the hydrological cycle’’.
With regards to habitat, a range of biotic and abiotic habitat characteristics have been proposed to explain the presence (or
absence) of little whirlpool ramshorn snail in a ditch. Quantitative, statistical studies to assess the biotic and abiotic requirements
of the species have been conducted principally by Watson (2002); Watson & Ormerod (2004) and Ormerod et al. (2010). Many
other studies have been based on observation and measurement not least those written by Willing and Killeen (including (Willing
& Killeen, 1997, 1998, 1999) surveying, observing and measuring little whirlpool ramshorn snail, including sites in the study area
in Norfolk.
The little whirlpool ramshorn snail has been described as living in clean calcareous water in well vegetated marsh drains, usually
in association with a rich assemblage of other aquatic invertebrates. Little whirlpool ramshorn snail is found in greatest
abundance at the shallow margins of ditches (Killeen 1999). Optimum populations of little whirlpool ramshorn snail occur in
ditches on average between 1.3-3 metres wide and 0.15- >1.0 metres deep (Willing & Killeen 1998; 1999).
Ormerod et al. (2010), in a study of rare molluscs, found that through statistical ordination that the gastropod species in their
study varied significantly with environmental conditions. The ordination separated calcareous, alkaline, and densely vegetated
ditches with pronounced emergent vegetation (typically occupied by shining ramshorn snail) from deeper, more open ditches with
more submerged vegetation typically occupied by little whirlpool ramshorn snail. Conversely, Terrier et al. (2006) in their detailed
species description of the little whirlpool ramshorn snail cite Watson & Ormerod (2004), who found that the abundance of little
whirlpool ramshorn snail is directly proportionally correlated with the abundance of floating plants but inversely proportionally
correlated with the abundance of submerged vegetation that is to say, they found the abundance of the little whirlpool ramshorn
snail to increase with the abundance of floating plants, but to decrease with the abundance of submerged plants. However these
patterns were not replicated in studies by Glöer & Groh 2007. Additionally Terrier et al (2006) recounts that according to
previous surveys little whirlpool ramshorn snail needs water bodies rich in both floating and submerged vegetation.
Glöer & Groh (2007) found that in the same waterbody banks exposed to sunlight bore much higher densities of little whirlpool
ramshorn snail than similar looking but partly shaded banks. Grazing by cattle and poaching are considered beneficial due to the
impact of reducing the steep banks and reducing shading. Although this snail thrives best in areas that are lightly grazed, it can
tolerate higher densities of stock than Segmentina nitida (Killeen 1999).
With regards to diet, Glöer & Groh (2007) found that the species also seems to be specialised on food which need direct sunlight.
Glöer & Groh (2007) considered that little whirlpool ramshorn snail is a food specialist and by this a stenotopic2 species. Killeen
(1999) however considered the dietary requirements of the species to be an area requiring further investigation. Little whirlpool
ramshorn snail does not have strong association with any particular plant species, instead being typical of ditches with diverse
macrophytes (Willing & Killeen 1999). Watson (2002) however reports that National mollusc surveys from the 1990s have
recorded little whirlpool ramshorn snail mainly among floating and submerged vegetation such as Lemna trisulca, Hydrocharis
morsus-ranae, Ceratophyllum demersum, Myriophyllum verticillatum, charophytes and algae.
Dispersal is considered a constraint to little whirlpool ramshorn snail increasing its range (Niggebrugge et al. 2007). There is
evidence to suggest that dispersal is through flooding either directly or by the movement of plant fragments (Glöer & Groh, 2007)
although as stated in Glöer & Groh (2007) it is possible to find small numbers of individuals in unsuitable habitats, and the
authors assumed that passive dispersal, e.g. by birds, is not a problem for this gastropod. However, successful establishment is
only possible if it reaches habitats of optimal conditions by vectors where it can build up stable populations (Glöer & Groh, 2007).
Van Damme 2014, succinctly reports on the findings of Glöer and Groh (2007) who characterized this species as a "stenotopic rstrategist", meaning that it is a habitat specialist (as described above), but is ecologically robust with a rapid rate of population
2

an organism able to tolerate only a restricted range of habitats or ecological conditions.
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growth, breeding from March until July-November. In this way, it can quickly recover after habitat loss as long if there is suitable
habitat remaining (Van Damme 2014) and as importantly, habitat maintained. Despite the species apparently restricted habitat
requirements the species also exhibits robust tendencies, whereby it can survive freezing and desiccation (Glöer and Groh
2007). An ability to withstand extreme conditions could account for its apparent success in the Broads, where temperature range
is wide. Temperature is considered to be influential on population numbers, with greater abundances of little whirlpool ramshorn
snail found in the shallow and warmer margins (Glöer & Groh, 2007). Aspect and water temperature appear to be critical; and as
stated previously, the snail can be restricted to one side of a ditch, which has important implications for management.
A sediment preference is not visible. The sediment can be sandy, loamy or earthy with portions of organic matter (Glöer & Groh,
2007). Terrier et al. (2006) reports records for little whirlpool ramshorn snail occurring in sandy substrates as well as features
located in clay substrate.
Despite the apparent restrictive nature of little whirlpool ramshorn snail’s habitat requirements, Glöer & Groh (2007) describe a
species that when conditions are right, the species can thrive. However, in relation to little whirlpool ramshorn snail FWR (1997)
concluded that more detailed investigations of habitat conditions are planned at sites where the species is known to occur and
adjacent sites where the species is absent.
The decisive factor for little whirlpool ramshorn snail is a sufficient nutrient level (mesotrophic in a natural way) coincident with
clear water (Glöer & Groh, 2007). In shallow and clear water the ground is warming up more rapidly than in turbid water, which
results in a diurnal circulation of oxygenous water in summer, and hinders anaerobic conditions in the substrate by means of
production of toxic compounds like hydrogen sulphide (Glöer & Groh, 2007).
Willing (2006) At Pulborough Brooks (& elsewhere in the Arun Valley) summarised that little whirlpool ramshorn snail is most
abundant in ditches that:
-

have a dense growth of macrophytic vegetation;
have generally been left for at least 5 years since ditch clearance (assumes full clearance);
retain water throughout the year;
have shallow, cattle poached margins; and,
although choked by emergent plants such as Glyceria spp., are not over-shaded due to the influence of cattle grazing of the
unfenced ditch margins.

2.2.4
Management Requirements
Management of grazing marshes in the Broads, are intrinsic feature of the resultant habitat requirements as reported in the
previous section. Grazing, cutting and ditch dredging are considered further in the following section.
Terrier et al., (2006) in their extensive review of the available literature, concluded that insufficient information is available for
authoritative statements to be made on how to manage the species’ habitat and thus maintain healthy populations. However,
some evidence does exist in relation to required management of sites for the establishment / continued presence of the species
in a site. Hingley (1979) provided evidence from work undertaken on the Pevensey Levels, that it took in excess of 5 years for
little whirlpool ramshorn snail populations to become established in a ditch following clearance. Whilst some literature state a
timescale for clearance, that ditches should be left as long as possible but cleared not more frequently than every 7 years (as per
the Habitat management protocol presented in Appendix 3). Willing (2006) states that in relation to the lapse of time between
maintenance visits (i.e. when ditches are cleared of weed, sediments or both) ditches should not be cleared on a pre-planned
maintenance schedule, and should only be cleared when absolutely necessary; the need to conduct such work be should be
assessed by individual site visits.
A ‘Stagger Clearance’ technique as described by Willing (2006) whereby alternate 10m stretches of ditch are cleared, leaving
10m un-cleared lengths between should be employed. Willing (2006) reports it was found that as well as remaining in the uncleared ditch sections, little whirlpool ramshorn snail also successfully recolonised the intervening cleared lengths.
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Where vegetation is cut, rather than excavated, in some managed waters in the marshes of the Elbe in Hamburg, where the
vegetation is regularly cut every year, the target species was found in high abundances. Where conditions remain optimal, after
cutting, as little whirlpool ramshorn snail is not removed excessively through this method, the remaining specimens can build up
a new population in a short time because they breed over a long time span in the year. However, Ausden et al. (2005) state that
it is impractical to re-instate cutting over large areas in the Broads due to its high cost (citing ca. £1,600 per ha, RSPB
unpublished). However, to further improve the conditions for little whirlpool ramshorn snail in between stagger ditch clearance,
and to protect the habitats of little whirlpool ramshorn snail, the bank side vegetation which shades the water cutting should be
considered as an additional technique. The management protocol for little whirlpool ramshorn snail suggests that maintenance is
conducted in autumn.
Glöer & Groh (2007) suggest that areas in agricultural use should be fenced in to avoid damage, as cattle can destroy the bank
of the water, however this is contrary to the findings of others (such as Killeen (1999)) who state that grazing by cattle and
poaching are considered beneficial due to the impact of reducing the steep banks and reducing shading, and by Baker (pers
com) who considered light poaching beneficial to the creation of microhabitats. Ausden et al. (2005) also found that light cattle
grazing can be used to increase the plant species-richness. Ausden et al. (2005) found that light grazing pressure reduces the
density and cover of Phragmites australis allowing other plants to grow. Cattle grazing can cause poaching of the dykes banks,
but with careful stock selection and grazing rates, light grazing can increase structural diversity of the vegetation to increase the
range of microhabitats available for invertebrates; prevent vegetation succession by reducing litter accumulation and
establishment of scrub; increase or at least maintain the species-richness of the vegetation. A study in the fen at Mid Yare RSPB
Reserve, Norfolk conducted by Ausden et al. 2005, found that vegetation diversity increased – it was also necessary however, to
remove the cattle during the winter.
Finally, “the prevention of pollution with toxic chemicals or fertilizers should be a matter of course” (Glöer & Groh, 2007).

2.2.5
Previous Translocation Examples
From the literature review there is one documented translocation exercise, conducted by Willing (2006) in three areas of the
West Sussex Arun Valley. The translocation itself is described by (Willing 2014) as a small scale.
Donor sites were chosen on the basis of presence of little whirlpool ramshorn snail recorded during survey conducted in 2004
and 2005. Translocation (receptor) sites were chosen on the basis of ditches that were surveyed in 2004 and 2005 that:
- were not found to support little whirlpool ramshorn snail;
- nevertheless appeared to be potentially suitable for this species; and,
- could be left uncleared for at least 10 years to allow populations of the snail to ‘build up’ without habitat disturbance (that
has been shown to cause the disappearance of the snail on Amberley Wildbrooks and Pulborough Brooks in the period
1998 – 2004) (Willing, 2006).
The translocation of material was collected in November 2005, through a similar method that was used to sample the original
ditches during survey, using a sweep technique, sampling the surface, mid water and bottom of the water column. Weed and
sediment samples were drained and quickly transferred to the receptor sites. Approximately one, five litre bucket of material was
placed in each recipient ditch (Willing, 2006).
No results as to the efficacy of the translocation are provided in the 2006 report, as would be expected, but monitoring of the
ditches wa7s conducted in subsequent years, although these reports were not obtained for review for the purposes of the current
report.
described the results as inconclusive during the consultation exercise conducted as part of
the current study.
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2.2.6
Other Species of Relevance
There are at least four other species of mollusc that are considered important in the dykes of the Norfolk broads.
These include:
- Desmoulin’s whorl snail Vertigo moulinsiana (a terrestrial snail);
- Shining ramshorn snail Segmentina nitida (RDB class endangered);
- Large-mouthed valve snail Valvata macrostoma (RDB class vulnerable); and
- False orb pea mussel Pisidium pseudosphaerium (IUCN class Least Concern, proposed as Near Threatened (NT) in the
UK).
Ormerod et al. (2010) found that of the (arguably) most important freshwater molluscs in the grazing marsh ditches of the Broads
(as listed above), each occupied their own niche within the ditches. Ditches that were that relatively open-water, plant-rich sites
were occupied by little whirlpool ramshorn snail, sites dominated by floating vegetation were occupied by large mouthed valve
snail, whereas the most highly vegetated sites were occupied by shining ramshorn snail.
2.3

Consultation

2.3.1
Consultation Methodology
With the assistance of staff from Natural England, the Broads Authority and the Norfolk Biodiversity Service a list of potential
consultees was drawn up. All consultees were approached first to request their involvement in the study. This approach, whilst
time consuming was adopted to increase the level of engagement of a small cohort.
Representatives from the following organisations were approached:
-

Natural England
RSPB
Suffolk Wildlife Trust
Norfolk Wildlife Trust
The Conchological Society of Great Britain and Ireland
Broads Authority
Norfolk and Norwich Naturalist's Society
Norfolk Biodiversity Information Service
Broads Authority
Consultancies
o
o
- Individuals
o
o
Based on the literature review, a series of questions were devised to structure the consultation. Questions related to various
elements of the biology of the little whirlpool ramshorn snail, its habitat requirements and management, and legislation. All
consultees were subsequently sent a list of questions. The questions are presented in Appendix 2.
Additional consultation was conducted with
in order to ascertain the legal requirements
in relation to the proposal. Additional information on this consultation is presented in Section 3.1. In addition to responses
provided to in response to the formal consultation exercise
provided
additional information. Regular consultation throughout the process was conducted with representatives from Natural England:
. For information on Licencing, telephone conversations were held with
. Information in relation to Licence requirements are explored in Section 3.1.
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2.3.2
Consultation Results
The response rate for the consultation was extremely high. Where consultees did not return a written response or preferred to
respond verbally, arrangements to meet and/ or conduct their consultation over the phone were made. A summary of the
consultation responses in relation to the consultation questions is presented below on a question by question basis.

Question 1: Do you hold any records of little whirlpool ramshorn snail (in addition to those held by Norfolk
Biodiversity Information Service)? Are you able to provide this data?
Most responses commented that no additional records were held over those already held by NBIS.

provided information on sites which he had surveyed both where little whirlpool ramshorn snail was recorded and was
absent at the time of survey.
during a meeting indicated that they knew of additional
sites.

Question 2: Of the sites above, could any be potential donor sites for translocation?
A number of consultees, including the
stated that that in order for a site to be suitable as a
receptor site, there should be no known population at the receptor site. During conversation with
it became apparent that within a site, little whirlpool ramshorn snail
can be localised, present in some locations but absent in others within the same ditch system. Thus, the point of
reception should have no current population to be acceptable and sites with a known population should not be
discounted on this basis, as long as the little whirlpool ramshorn snail is known to be absent at the precise receptor
location prior to translocation. Sites with historical presence but where the species is currently absent may be highly
appropriate assuming current management is\could be appropriate.
and in his role as county recorder for freshwater invertebrates suggested that donor
sites be primarily from
, or other parts of the grazing marsh
to
preserve the genetic strain. Other sites
could be a secondary option.
erek Howlett during a
meeting indicated that they knew of additional sites, which would be suitable, where little whirlpool ramshorn snail is
currently absent, but management is apposite.

Question 3: The habitat requirements of the little whirlpool ramshorn snail are documented in academic
studies, peer reviewed literature and management protocols. From your experience of the species what are the
key biotic / abiotic requirements of this species in terms of receptor site requirements?
Management was indicated as the most important factor in many of the responses including, the following:
definitely not deep ditch clearance on a short (<5yr) rotation
deep wide dykes with and cattle grazed margins
Clear, low nutrient input ditches, good water quality
keeping sections of ditches in late successional state to provide refuges during ditch clearance is critical in
maintaining the population
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In addition,
answered that a good rich aquatic macrophyte assemblage was required and that ensuring
that the sites have a good rich mollusc fauna, including shining whirlpool ramshorn snail. From his personal experience,
little whirlpool ramshorn snail has not been recorded without shining whirlpool ramshorn snail present in good numbers.
there appears to be other unknown factors influencing the snail’s
distribution and spread; water quality and frequency of flooding might be key factors.

Question 4: It is intended that translocation will be conducted under licence WML CL14: To permit the
maintenance of ditches and other water bodies inhabited by the Little Whirlpool Ramshorn Snail. That is to
say, as maintenance is ongoing in ditches with little whirlpool ramshorn snail - the careful “harvesting” of
donors could form part of this activity. Do you have opinion on this premise?
Only three written responses were received in relation to this question.
reported “that any translocation must
be based on sound scientific principles and the focus must be, for a protected and rare species, conservation. Any
translocations must adhere to the IUCN guidelines for translocations. Removal of donors to explore conditions required
for successful translocation is established practice, but the donor population must be sufficiently monitored to ensure a
robust index of abundance is derived to ensure that removal of animals will be possible without affecting long term
survival at the donor site. The index of abundance would then inform the number of animals that would be acceptable to
remove, number of animals required to form the basis of a viable population and numbers of animals and years that
subsequent translocations would be required to ensure success.”
also commented upon the need for good knowledge of each donor population, its dynamics and extent.
suggested an attempt to re-start colonies in marshes where it is no longer found and the conditions of the
sites have improved.
During conversation with
, harvesting the target species was considered to be acceptable as where a
successful population is present, little whirlpool ramshorn snail is present in great abundances. However excessive use
of diggers will destroy the habitat.
Conversation with
very supportive of the premise.

, indicated that they were largely

Question 5: The long term success of the project will rely upon the appropriate preparation, monitoring and
maintenance of the receptor sites. Are you aware of any potential receptor sites that would be able to
accommodate these requirements?
Not all respondents were able to suggest sites.

he area considered appropriate for translocation is already under the
management of
sites that are managed by the local wildlife trust or

iscussed the value of using
as well as Designated sites (e.g. SSSI and SACs).
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Translocation to such sites would strengthen their conservation value. It might also be possible to find sites that are
under owner-occupier management, managed for example under the Countryside Stewardship Scheme. It was also
noted that private landowner might be amenable to acting as a receptor site as the management regime required for
establishing a population of might be less intensive than that currently employed.

.
manages the conservation work at this site which is fen grazed with highland cattle.
There is good knowledge on the timing and location of previous ditch management work. The site is a little different in
soil and surrounding trees, to the grazed, clay marshes, but is a possible location for a receptor site if a range of
environmental conditions are required.
also manage a range of grazed marshes in
which have been offered as receptor sites.

will not need much preparation.
they were considered appropriate.

that would be appropriate for this, many
stated they would be happy to consider any of their sites, if

The RSPB considered potential receptor sites could exist at Cantley Marshes or Strumpshaw Common. However,
these sites would require surveys to determine presence or absence of little whirlpool ramshorn snail and to determine if
water chemistry/quality was suitable for the species.
continued that a suitable receptor site must be
monitored to ensure that little whirlpool ramshorn snail is not already present.

Question 6: The CL14 Licence has a companion management protocol. Do you have any opinion of this
document and whether the requirements need to be modified for the successful establishment of the little
whirlpool ramshorn snail?
Many consultees had no response or felt that they were not sufficiently knowledgeable of the document to comment.
suggested that based on the limited information available on translocating even in adjacent dykes,
moving populations to a range of sites in differing conditions should be attempted, to at least give it a chance of
establishment.
responded that it is not aware of the protocol being thoroughly tested to determine if it is effective both for
landowners and for the snail.
continued “
where staggered ditch clearance of some form has been used for several years, we have found that leaving 10m
lengths un-cleared can be a problem both for water flow and reducing the ability to function as wet fences.
has tried leaving 4m lengths instead. Some landowners on the Pevensey Levels (the area with the largest population of
the snail) may be having problems following the protocol. Some issues have also been noted in the Broads and have
resulted in
being asked to provide ditch management guidance based on our experience. In order to ensure
successful establishment of A. vorticulus populations, it might be a requirement to leave the ditches unmanaged for
several years. However, this would also likely require a review of water management within an area and the operation
of the ditch network”.

Question 7: Consultees - Are you aware of any other interested parties that should be included?
There was general consensus that the consultees represented an appropriate group.
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Question 8: This project intends to increase the range of little whirlpool ramshorn snail by conservation
translocation under a CL14 Licence. Are you aware of any alternative approaches that could be considered as
part of a feasibility study to increase the range of this species?
were the only consultees that provided written responses. These are presented below.
“My primary concern in this proposal is that we don’t, in my opinion, have particularly good knowledge of
what the range is of this species in the Broads. We can predict range from optimal habitat type and knowledge of
existing core populations, but the spatial extent and density of animals within this range is limited. There will be many
ditches and whole drained areas within the grazed marshes that have not been surveyed, even at a coarse level. There
is a large area of sub-optimal habitat fringing the core grazed marsh habitat that has not been surveyed either. It is the
potential for these fringe areas to act as refuge, especially given land use change and climate change threats that could
have long term future benefits for the population as a whole”.
“Maintenance of a good quality ditch network around existing populations might allow dispersal, but this is clearly
dependent on the dispersal ability of the species. This is a key factor that will need to be reported on in the feasibility
study. AECOM should identify if there has been any expansion of the existing/known populations and, if not, determine
what the limiting factors are. Translocation to new locations would be a sensible course of action if suitable safeguards
are in place to ensure that existing populations will not be impacted. An alternative approach would be to identify
existing populations in need of reinforcement, but there appears to be a paucity of recent surveys within the Broads, so
this may not be known”.
“To survey areas where it has not been found for a number of years or not searched for to determine the
full current extent in Norfolk and Suffolk. Many sites have not been surveyed for many years and may be thought to no
longer hold a viable population. Surveying these outlier sites may reveal suitable habitat for more potential translocation
sites. In Norfolk there are many sites which have been regularly monitored and good data sets exist, but because of this
many sites have been left un-surveyed, on the assumption that if one site is OK then all others in the area are too. This
should not be just assumed. These should be looked at to determine the state of these sites for its presence and the
possibility for relocation.
“Some of the rarer molluscs appear to change their preference for habitats slightly as the years go by so a larger scale
survey of many sites in one season would be able to provide a great new data set from which to base decisions on the
species now, rather than 10-20 year old information. If the new data is complimentary then there will be an amazing
data set for this species. If not then changes in the requirements for little whirlpool ramshorn snail may be determined.
“Many sites especially in the Waveney Valley have greatly improved water quality and accordingly mollusc fauna. These
sites are now a long way from the main populations and could greatly benefit from an input from the donor sites. I also
know of sites where inappropriate ditch clearance has removed populations, some of these sites are now becoming well
vegetating now and could be used as potential donor sites”.
Other alternatives that arose during conversation with consultees through personal communication included:
-

Public education in relation to the species.
Implementation of funding packages to encourage establishment.
Implementation of flooding regimes to aid species dispersal.

Question 9: Assuming appropriate management of the snail habitat, in your opinion, is climate change likely to
impact the snail population in the Norfolk area?
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There was general consensus that, given the importance of the Broads, flooding itself was not an issue, as a result of
climate change, however climate change could impact species through saline incursion. Extended dry periods might
also be a problem lowering the level of water within the ditches.
explained that the Broads are vulnerable to saline incursions up all the main rivers. The extent of current
salinity inputs and predicted increases in saline incursions will need to be factored in the sustainability of any potential
receptor site.
further suggested that overtopping of the river walls and flood defences
through more regular tidal surges, especially in the lower reaches of the broads may increase saline incursion.
continued that overtopping of flood defences is already a reality in areas like Haddiscoe Island and further
upstream on the River Yare. It is not only the saline events themselves, but the risk of increased frequency of return that
poses risk to recovery of impacted populations.

Question 10: Are there other issues that you think should be addressed?
The general response was that the key issues had been identified.
responded that “the other
main threat in the grazed marsh landscape is ploughing up of grassland to make way for higher return crops such as
wheat or even maize for biofuel. These more intensive arable methods and the more intensive requirement for frequent
ditch management can only have a negative impact on little whirlpool ramshorn snail population viability in the Broads.
Even if these areas being converted to arable are not in known snail areas, the potential for them to act as refuge, if
other factors such as saline events come into play, reduces the overall habitat space available to the species. On-going
and continued land management advice to farmers, as well as sufficient financial support through agri-environment
schemes are essential”.
In an early draft of this document,
stated that Buglife should be included in future consultations and
invited to a steering group, should one be set up for future phases of the project.

2.4
Legislation
Directive 92/43/EEC on the Conservation of Natural Habitats and of Wild Fauna and Flora (Habitats Directive) is implemented in
the whole of the UK through the Conservation (Natural Habitats &c.) Regulations 1994 and the Conservation of Habitats and
Species Regulations 2010 (as amended). Three annexes in the Directive list species for which different types of protection are
required. Two of these annexes include little whirlpool ramshorn snail. They are:
- Annex IIa - designation of protected areas required within the natural range of the animal species listed
- Annex IVa - special protection required for the native animal species listed
Schedule 2 of the Conservation of Habitats and Species Regulations 2010 (as amended) lists those species of animals included
in Annex IVa to the Habitats Directive that have a natural range that includes any area in Great Britain, thus little whirlpool
ramshorn snail is listed under Schedule 2 of the Conservation of Habitats and Species Regulations 2010.
It is a breach of legislation if little ramshorn whirlpool snails are captured, killed, disturbed or injured, either on purpose or by not
taking enough care.
It is also against the law to:
- damage or destroy a breeding or resting place (even accidentally)
- obstruct access to their resting or sheltering places (on purpose or by not taking enough care)
- possess, sell, control or transport live or dead protected invertebrates, or parts of them
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- If you’re found guilty of an offence you could be sent to prison for up to 6 months and be fined £5,000 for each offence.
It is illegal to trade in any of the species (or any part of the species) listed in Annex IVa of the Directive, whether or not they live in
the UK.
Little whirlpool ramshorn snail was added to Annex IIa of the EU Habitats Directive in 2003 and the UK Government had until
May 2007 to propose Special Areas of Conservation (SACs) on which the species would be protected. In their annual report for
2008, Buglife, the invertebrate conservation charity, (Buglife 2008) identified that the UK Government had failed to create
protected areas for the little whirlpool ramshorn snail, however had secured a commitment from the Department of Environment,
Food and Rural Affairs (Defra) that it intended to submit a list of candidate SACs for the little whirlpool ramshorn snail in August
2009. In 2015, the JNCC report no sites in the UK have yet been selected for this species (JNCC, 2015).
Little whirlpool ramshorn snail is also an invertebrate listed under section 41 of the Natural Environment and Rural Communities
(NERC) Act, covering England, which came into force in 2006. This Act took into account the priority lists in the Biodiversity
Action Plan. Section 41 the NERC Act requires the Secretary of State to publish lists of habitats and species of principal
importance for the conservation of biodiversity in England and Wales. These lists are used to guide public authorities such as
ministers, local authorities and statutory undertakers, in implementing their duty under Section 40 of the NERC Act: to have
regard to the conservation of biodiversity in England, when carrying out their normal functions.

2.5
Designated Sites in the Study Area
The Acle Straight lies within the Norfolk and Suffolk Broads which have equivalent status to a National Park. Within the broad
study area, there are also habitats of European and international importance (Special Area of Conservation (SAC), Special
Protection Area (SPA) and Site of Special Scientific Interest (SSSI), and Ramsar) at the eastern and western ends of the Acle
Straight. Appendix 1, Figure 6 presents an overview of the locations of the designated sites in the study area in context with the
Norfolk Biodiversity Information Service records for little whirlpool ramshorn snail.
Part of the Broadland Ramsar Site and The Broads SAC abuts the western end of the A47 at Acle. The JNCC citation for The
Broads SAC area states:
“The Broads in East Anglia contain several examples of naturally nutrient-rich lakes. Although artificial, having been created by
peat digging in medieval times, these lakes and the ditches in areas of fen and drained marshlands support relict vegetation of
the original Fenland flora, and collectively this site contains one of the richest assemblages of rare and local aquatic species in
the UK. The stonewort – pondweed – water-milfoil – water-lily (Characeae – Potamogeton – Myriophyllum – Nuphar)
associations are well-represented, as are club-rush – common reed Scirpo – Phragmitetum associations. The dyke (ditch)
systems support vegetation characterised by water-soldier Stratiotes aloides, whorled water-milfoil Myriophyllum verticillatum and
broad-leaved pondweed Potamogeton natans as well as being a stronghold of little whirlpool ram’s-horn snail Anisus vorticulus
and Desmoulin’s whorl snail Vertigo moulinsiana in East Anglia”.

The Damgate Marshes SSSI citation (Natural England, undated) states:
“These grass marshes south of the River Bure (and east of Acle) are one of the richest areas of traditionally managed grazing
marsh and dykes now remaining in Broadland and are a nationally important wetland site. They lie on fen peats and alluvial clays
and are summer-grazed by cattle and cut for hay. Their nature conservation importance is concentrated principally on the aquatic
flora and fauna of the dykes which support a wide range of water plants, including several uncommon species in the relatively
nutrient-poor waters. There is a great diversity of aquatic invertebrates including several species of dragonflies. Many of the
ditches along the peaty margin contain a community typified by broad-leaved pondweed Potamogeton natans, water-violet
Hottonia palustris and the nationally scarce whorled water-milfoil Myriophyllum verticillatum. The nationally scarce fen pondweed
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Study Approach to
Translocation

The IUCN Guidelines for Reintroductions and Other Conservation Translocations (IUCN/SSC 2013) list a range of issues that
need to be addressed in relation to feasibility studies. Issues identified include, amongst others, the biotic and abiotic habitat
needs of the target species, the target species’ interspecific relationships and critical dependencies, its basic biology, applicable
legislation and an exit strategy should the translocation go awry. The following Sections outline the major issues identified by the
IUCN/SSC (2013) in relation to feasibility studies that are applicable to the little whirlpool ramshorn snail. IUCN/SSC (2013)
suggests that where knowledge is limited, the best available information should be used, and further subsequent information
used to confirm or adjust management. In this instance the literature review of existing information, the consultation exercise,
information derived from meetings with
and other pertinent
sources have been combined to address the identified issues. These findings are taken forward to inform an outline
conservation translocation protocol in Section 4.

3.1
Legislation
The little whirlpool ramshorn snail is a European protected species. As outlined in Section 2.4 any actions that cause the little
whirlpool ramshorn snail to be killed, taken, injured, disturbed, owned or sold, or destroy its resting or breeding places would be a
breach of legislation. Furthermore the possession, sale, transportation or control of live or dead little whirlpool snails either in
whole or in part would constitute a breach of legislation.
However, the management of ditches is integral to the maintenance of the ditches in the manmade landscape of the study area.
To facilitate the management of waterbodies, containing little whirlpool ramshorn snail, that would otherwise constitute a breach
in legislation, a Natural England licence is available to conduct activities: Licence to maintain ditches inhabited by little whirlpool
ramshorn snails (CL14). To register to use the class licence, a registration form must be completed and returned to Natural
England.
This licence allows maintenance of drainage ditches and other water bodies inhabited by little whirlpool ramshorn snails. It allows
the following while maintaining water bodies known to be inhabited:
- injure or kill little whirlpool ramshorn snails
- disturb them
- destroy their eggs
- damage or destroy their breeding sites or resting places
However, these actions may only be taken to:
- conserve wild animals
- preserve public health or safety
- prevent serious damage to livestock, foodstuffs for livestock, crops, vegetables, fruit, timber or any other property.
When carrying out any actions under this licence, the management protocol provided as an annex to the licence must be
complied with. The Annex is presented for reference in Appendix 3.
The purpose of the licence is to allow necessary maintenance and therefore legitimise the killing, and destruction of little
whirlpool ramshorn snail habitat, as it is accepted that during maintenance some snails will be killed and some habitat destroyed.
Through adherence to the management protocol,
expect populations on managed sites to recolonise cleared
sections of ditches and channels and the conservation status of the local population of the snails to be maintained in the longterm. Consultation with
indicated that CL14 is for ditch clearance only, however, it was accepted that
translocation of little whirlpool ramshorn snail removed from the detritus produced as a by-product of the maintenance would be
within the law. It can be concluded therefore that a class licence would be an appropriate mechanism for collecting donor
material for translocation; a method that would use material that would otherwise be lost.
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That being said, for the purposes of assessing whether a translocation of the species might work, a more controlled, quantitative
assessment of translocation might be more appropriately used; rather than a class licence, a personal licence would be better
suited to assess whether the overall translocation procedure could work. A personal licence would require a named ecologist,
with experience of the species. Consultation with
has confirmed that
for the purposes of this project, a personal licence would need to be applied for. Whilst survey of the ditches for the presence /
likely absence will not require a licence, movement of the target species should be done under licence. The licence application
will require:
a detailed project plan;
a Method Statement; and,
an ecologist with experience of aquatic molluscs, with appropriate references as the licensee.
Whilst the licence must be overseen by an ecologist with aquatic mollusc experience, they may also engage accredited agents to
work with them.

3.2
Basic biological knowledge
Despite the fact that many studies have indicated that further study would benefit knowledge of the species, this does not
preclude the possibility of a conservation translocation. IUCN/SSC (2013) suggests that where knowledge is limited, the best
available information should be used, and further subsequent information used to confirm or adjust management. The IUCN
guidelines advise that a feasibility study is underlain by a pilot study, arguably a pilot study into the translocation of the species
would also increase knowledge of the basic biology of the species, assuming that appropriate data were collected through all
stages of the translocation pilot study.

3.3

Habitat

3.3.1

Receptor sites

3.3.1.1 Receptor Site Selection
Receptor site selection will need to be carried out in advance of the translocation. The consultation revealed that a site with no
known current population at a site would be desirable. Pre translocation absence of the species will also allow for the success of
the translocation to be assessed.
Sites with appropriate habitat and existing management strategies in place would be preferable in order to avoid too much habitat
manipulation and management changes. Identification of land owners, land managers and the long term security of site
management objectives should be ascertained. The location of the site within the Broads will also be important. Saline incursion
was noted by the consultees as being a risk to the establishment of the species; site selection must be cognisant of the risk. A
summary of site selection features are listed in Section 4.4.
Prior to translocation, during site selection, potential receptor sites will be subject to intense survey, recording both the molluscan
and pant assemblages, and basic water chemistry parameters. The survey protocol for site selection is presented in Section 4.5.
A draft survey sheet for the survey is presented in Appendix 4.
There should be no invasive species present. Invasive water plants will influence populations through shading, such as the
American floating marsh pennywort Hydrocotyle ranunculouides, that chokes ditches and Indian (Himalayan) balsam Impatiens
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glandulifera that grows along ditch banks. Sites should be selected, which are clear of aquatic plants listed under Schedule 9 of
the Wildlife and Countryside Act (1981) (as amended).

3.3.2
Management
The management of the associated habitat both within and outwith the ditches will be key to the successful translocation of the
little whirlpool ramshorn snail. In order to comply with legislation the management protocol for the maintenance of drainage
ditches with by the little whirlpool ramshorn snail will have to be implemented on the receptor ditches. This protocol which forms
Annex B of Licence WML-CL14 is presented in full in Appendix 3.
As stated previously, Ormerod et al. (2010) found that of the (arguably) most important freshwater molluscs in the grazing marsh
ditches of the Broads, each occupied their own niche. Thus it could be assumed that in order to maintain a population of all three
rare freshwater molluscs, targeted, rotational and sectional management of the ditches will need to be a foremost consideration
of the post translocation management regime. This approach concept ties in with the staggered management approach
advocated by Willing (2014) and the management protocol for the maintenance of drainage ditches which forms an Annex to the
class licence.

3.3.3
Risk assessment
Risk assessment will be required to protect the integrity of the species and the Health and Safety of those conducting the
translocation exercise. This Section however, is concerned with risk associated with the translocation on the integrity of the
species and maintaining the conservation status of a European protected species.
Prior to translocation (for the purposes of a pilot study) it is likely that a personal licence form Natural England will be required to
ensure no damage will occur to the existing population of little whirlpool ramshorn snail. Application for this licence will require an
associated method statement which will outline measures taken to ensure no damage to the target species or the wider
environment.
Wider conservation translocation as part of the maintenance of ditches, will be conducted as part of the necessary management
regime whereby, the licence exists to allow the killing of little whirlpool ramshorn snail during ditch clearing. The translocation of
this material will be using snails that would otherwise be lost. The movement of species to new locations will ensure less
intensive management regimes in new sites and thus be of benefit rather than a detriment to the environment as the overall basis
of the works is for conservation gain.

3.4
Climate
The IUCN/SSC (2013) guidelines suggest using bio-climate envelope models to assess the likelihood of the climate changing
beyond the species’ limits of tolerance, and therefore for identifying suitable destination sites under future climate regimes.
Based on the local scale of the current proposal, such assessments are not considered necessary. With regard to the ditches in
the grazing marsh surrounding the Acle Straight, flooding through climate change per se is not considered a risk, however saline
incursion and more frequent overtopping of the flood defences are considered a risk associated with climate change. This risk
will be overcome by careful selection of sites that will not be impacted by saline incursion.
With regard to wider climate requirements of the species, the area in which the donor and receptor sites will derive will be close
enough that differences in climate will not be an issue.
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Founders

3.5.1
Source
There are a number of potential donor sources for translocation which will need to be assessed by desk study and confirmed by
survey. A draft survey protocol is presented in Section 4.5 and draft survey sheet presented in Appendix 4.
Damage to existing donor sites by harvesting is unlikely to be detrimental to the source population for, as described by Glöer &
Groh (2007) “It can build up a large population size within a year like an r-selected species, because the species breeds from
March to July and even until November in the warm winter of 2006/2007. By this reproduction strategy, a remaining population,
which survives weed removal of its habitat, can reach large abundances within a short time again, if the habitat’s conditions are
the best” (sic). During quantitative assessment of standard sized survey locations Glöer & Groh (2007) found occurrences of
abundances higher than 300 individuals per m2. Where present little whirlpool ramshorn snail can be present in its 1000s (Roy
Baker pers. com). Its ability to exist in large numbers would indicate that if little whirlpool ramshorn snail is present at a site in
large numbers, then that site could be accepted as a donor site. As it is possible that small, short term populations may be
present through bird dispersal as discussed by Glöer & Groh (2007), a site with a large number of snails only should be selected
as a donor site. The presence of the little whirlpool ramshorn snail will need to be ascertained by survey in the months
immediately prior to translocation.
As for receptor sites, where invasive plant species are present these sites should be avoided as there is a risk of transferring
these species through the translocation process either with the harvested material or carried on the footwear and clothes of
survey personnel.

3.5.2
Genetic origin
The project should conform to the International Union for the Conservation of Nature (IUCN) / Species Survival Commission
(SSC) guidelines that animals being introduced into an area, should be of the same subspecies of those that originally occurred
or that are still present in the area (section 4a (i), IUCN/SSC, 1995; part II, IUCN, 1987).
Genetic studies of little whirlpool ramshorn snail were not found during the literature review for this report. Terrier et al., (2006)
state that additional research is required and Drake et al. (2010) describe co-operation with the University of Plymouth on a
forthcoming project to investigate the genetic diversity of populations of selected grazing marsh invertebrates across western
Europe.
Consultation responses identified the need for restricting the translocation sites to grazing marsh between Acle and Great
Yarmouth to preserve the genetic strain, which is the intention of the current study.

3.6

Animal Welfare

3.6.1
Transportation
Transportation and treatment of all material in addition to the legislative requirements of the species will be considered as per the
IUCN guidelines. At all stages of the translocation, species will be collected with care in order to maximise the number of
individuals transported to the new site and retain a viable population in the donor drainage ditches. Transportation will be in
suitable containers and across short distances.

3.7
Exit Strategy
IUCN/SSC (2013) translocation guidelines state that there will be a point at which investing further resources is no longer
justified, despite any prior management adjustments. Reasons for the need of an exit strategy include indicators of lack of
success and the tolerable limits of their duration, or if undesired and unacceptable consequences have occurred.
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As this study represents a feasibility study into the translocation of little whirlpool ramshorn snail, a pilot study will allow a small
scale translocation to assess the efficacy of the method. Furthermore phasing of the study, i.e. commencing on a small scale
translocation in Year Zero (survey and translocation) and expanding the experiment in Year One (i.e first year of monitoring) will
allow for the potential for exiting the study, should failure occur at an early stage.

3.8

Disease Considerations

3.8.1
Biosecurity
Biosecurity risks in biological sampling in and near water, notably the transfer of invasive non-native animals, plants and other
harmful organisms or diseases from one waterbody to another especially when the water bodies are not hydrologically linked are
an important consideration, but one which can be easily mitigated against.
Standard working practices to reduce biosecurity risk must be implemented and are listed below. Invasive species and fungi are
dealt with in Section 3.8.1.1. Biosecurity risks must be assessed when planning work, based on desk studies and awareness of
current risks.
commented that “of probably greater concern than genetic mixing is the transference of
population pathogens to unaffected one, so the study should avoid mixing snails at all costs, unless from the same connected
population. It, in reality, is possibly relevant to all molluscs. It is quite possible that Anisus populations may well carry pathogens
that are not ubiquitous, and so cross-infection has potential for harm. The logical side-stepping of this is not mixing populations,
so keeping the pathogen/ parasite loads separate. It is all too easy to ignore this and then wonder why things have not worked
out”.
Mitigation measures are incorporated into risk assessments, method statements, and toolbox talks:
- Survey staff must be trained in biosecurity risks;
- For general biosecurity, after all surveys, equipment (e.g. sampling nets) and protective clothing (e.g. footwear) must be
thoroughly cleaned by brushing, washing and the use of disinfectant (Virkon S or Virkon Aquatic) and dried. This ensures
the removal of plant fragments and seeds. Disinfectant must be disposed of carefully, avoiding pollution;
- Where several sites or waterbodies are visited in the same day, mitigation measures include cleaning boots, clothing and
equipment between sites and surveying the highest risk site last. Equipment is carried for on-site cleaning; and
- Other measures to observe are: keeping to established tracks; parking vehicles on hard standing; prior discussion of known
disease risks with landowners or others.
3.8.1.1 Invasive plant species
Invasive water plants will also influence populations through shading, such as the American floating marsh pennywort,
Hydrocotyle ranunculouides, that chokes ditches and Indian (Himalayan) balsam Impatiens glandulifera. On a national scale,
Buglife commissioned a report investigating the current status of the aquatic invertebrate and plant communities of grazing marsh
ditch systems in England and Wales (Drake et al. 2010). The report recorded three invasive plant species in grazing marsh
ditches; Nuttall’s waterweed Elodea nuttallii, least duckweed Lemna minuta were widespread and abundant, Australian swamp
stonecrop Crassula helmsii was dominant in some ditches in Essex (Drake et al. 2010). Furthermore three non-native
invertebrate species were recorded: the crustacean Crangonyx pseudogracilis, and two snails: Potamopyrgus antipodarum and
Physella acuta (Drake et al. 2010).
A list of invasive non native species (INNS), relevant to the grazing marshes, should be drawn up and included on the survey
form, a draft of which is included in Appendix 4. New records of INNS should be promptly circulated to staff planning similar
visits, to the client and to relevant contractors, and should be entered on relevant databases unless confidentiality prohibits.
In addition to the standard, biosecurity measures, measures to implement to avoid the spread of non-native invasive species
include:
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- Selection of sites which are clear of aquatic plants listed under Schedule 9 of the Wildlife and Countryside Act (1981) (as
amended). Where such plant species are present these sites should be avoided regardless of the little whirlpool ramshorn
snail population.
- Any amphibians encountered should be checked for the presence of Chytridiomycosis.
3.9
Timing
Investigations by (Glöer & Groh, 2007) concluded that the first juveniles hatch in March, as the first specimens with a diameter of
2 mm were, during their study found in April. Their studies concluded that little whirlpool ramshorn snail has a longevity of 17–18
months although most other species descriptions describe a longevity of 12 months. Glöer & Groh (2007) stated that “The
highest abundances of adults appear in May/ June, while the adults of the former year are still living, and from September, when
the newborn are fully grown. So we can conclude that the juveniles, hatched in spring, breed in the same year until June/July”.
The management protocol for little whirlpool ramshorn snail suggests that maintenance is conducted in Autumn. Translocation in
autumn will be necessary in order to comply with the ditch maintenance protocol (as presented in Appendix 3) and to ensure that
the translocation occurs in line with legislation.
However, in order to ensure the success of the translocation, to quantify the results and to ensure suitable selection of donor and
receptor sites, survey to select optimal donor and receptor sites is necessary. Site selection survey should occur in the summer,
a time when snail populations are large, post breeding.

3.10
Social Feasibility
The IUCN/SSC (2013) translocation guidelines have been written to inform the translocation of a range of taxa, including plants
and large mammals. Thus the guidelines consider the social impacts on a local community where Health and Safety of the local
population might be at risk and access to areas might be compromised. For the current study many of these social feasibility
considerations are not relevant. There are numerous individuals and groups who have an interest in the species and additional
knowledge of the ecology that is relevant to this study. A steering group should be established at the earliest opportunity. The
role of the group, dependent upon the members’ areas of expertise will be to discuss the study implementation, fine-tune the
methodology protocol, verify species identification, monitor the study’s progress and communicate its findings. This will increase
the conservation value of the study. The steering group should include members of the consultation exercise and other relevant
stakeholders such as the Broads Internal Drainage Board.

3.11
Alternatives
The IUCN/ISC (2013) guidelines emphasise the need to consider the alternatives to translocation, to appreciate uncertainty of
ecological knowledge, and to understand the risks behind any translocation. The legislative and ecological constraints of the
target species make alternatives to translocation problematical. The following paragraphs look at alternatives, including the “do
nothing” scenario, a description of a previous proposal to translocate the Acle Straight dykes and the possibility of creating
additional habitat through the construction of new ditches.
3.11.1 Do Nothing
Van Damme (2014) classifies the species as near threatened in UK. A “do nothing scenario” will, assuming that existing
management regimes continue will retain the status quo in areas where it is currently found. However, the consultation revealed
the opinion that due to improved water quality, areas where historically the snail was found may again be appropriate. Dispersal
to these areas may prove that without direct action the range will not increase.
3.11.2 Translocation of the Acle Straight Dykes
The translocation of the Acle Straight dykes was considered in 2007. The purpose of the 2007 feasibility was to assess a
method as a means to reduce the number of fatalities in relation to drivers speeding along the A47. Drivers that left the road had
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fallen into the deep ditches and drowned as a result. The feasibility study for the translocation of the dykes was to address the
presence of the hazard and move the dykes further away from the road. The translocation of the little whirlpool ramshorn snail
was a by-product of the proposal and not the main objective. The initial findings indicated that whilst new ditches could be dug,
the establishment of a synonymous vegetation community to the original would take time. Although recolonisation of species can
be successful, the establishment of stable community structures resembling those of the original ecosystem takes much longer,
particularly for macrophytes. Furthermore the legislative constraints, including protected species such as the little whirlpool
ramshorn snail were an issue. The project was not progressed as landowner issues related to the location of the new ditches
proved difficult.
3.11.3 Construction of New Ditches
The construction of new ditches will encounter many of the issues highlighted in relation to the translocation of the Acle Straight
dykes. Unlike the proposal of the translocation of the Acle Straight dykes, the construction of new dykes would not need to be so
extensive, and could be excavated as additional spurs to existing ditches. The construction of new spur ditches is proposed as a
possible enhancement technique by Willing (2006) who cites an example where the technique has been successfully trialled for
the large-mouthed valve snail.
Rather than creation of two long ditches, as per the proposed Acle Straight dykes translocation (outlined in Section 3.11.2), a
number of locations could be selected in which to extend the length of existing ditches, set away from the existing Acle Straight
dykes. However, the main difference will be that the construction of new dykes will not be constrained by location. Whereas the
translocation of the Acle Straight dykes involved digging new dykes along the same location, but further from the road, the
constraint of landowner agreement will not be present in that the selection of sites can be away from the Acle Straight and in
areas of designated land, land managed by a Non-Governmental Organisation (NGO) or landowners sympathetic to conservation
management.
Legislative constraints that beset the dyke translocation could largely too be negated, although this requires additional
investigation. However, movement of vegetative material as a means of seeding the new ditches with plants and the sensitive
mollusc population could be argued as a conservation exercise and with regard to the little whirlpool ramshorn snail, the
movement of this species could be considered under the same remit (a by-product) of ditch maintenance as considered in this
report, with the associated translocation protocol as previously outlined in this report, assuming that the receptor habitat (i.e. the
new ditches) were appropriate and the long term management considered.
The benefit of this alternative is that the existing availability of suitable habitat in sensitively managed areas will be increased.
However, this alternative will take time to implement to ensure that the habitat requirements for the little whirlpool ramshorn snail
are in place. Terrier et al. (2006) reports that data show that little whirlpool ramshorn snail is not an early pioneer species, this is
in accordance with Killeen (1999), who noted that both little whirlpool ramshorn snail and shining ramshorn snail were less rapid
and less frequent colonists than other invertebrate species. Assuming that the colonisation of new ditches would be similar to the
colonisation of newly dredged drainage channel, Hingley (1979) reported that that it took in excess of 5 years for little whirlpool
ramshorn snail populations to become established in a ditch following clearance. This reported recolonisation took place where
little whirlpool ramshorn snail were present in proximity to the dredged ditch.
As such this method as a means of increasing the occurrence of little whirlpool ramshorn snail will take considerably longer to
implement than selecting areas of known suitable habitat, whose management can be adjusted to optimum suitability for the little
whirlpool ramshorn snail.

3.12
Pilot Scheme
The IUCN/SSC (2013) guidelines recommend a pilot study to test out a proposed conservation translocation. The gaps in
information in relation to the species ecology, habitat requirements and associated management needs as noted in the current
report highlight the importance of such a scheme. Niggebrugge et al. (2007) studied the dispersal of three threatened
gastropods, including little whirlpool ramshorn snail in the south-east of England. They stated “Re-inforcement and re-
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introduction should be evaluated as means of maintaining and expanding the populations of the three RDB species. Given that
they occupy less than half of their apparently suitable habitat, the implication is that artificial movement to suitable ditches could
double existing populations. Habitat requirements can now be sufficiently quantified to identify candidate locations, while trial reintroductions would act as a means of validating habitat suitability assessments. For all three species, recovery is almost certain
to require reintroduction – assuming that wider habitat restoration of lost or damaged grazing marsh can be achieved. In this
case, experimental trials will be critical to success”.
commented “We remain torn between the value of knowing how to move animals and get good
take in new sites, thus offering up the opportunity of extending range, and the real risk of failure and sacrifice of chunks for the
population. It is clear that some ditches can support from 2 samples around 200 snails, though most ditches seem below that, so
selected removal based on more sampling in a rich ditch might offer up more certainty of real population strength, and that
removal is, as a consequence, of little ecological consequence. It would seem to require a fairly intensive recording of the
parameters of the donor ditches and the receptor ditches to make the study worthwhile, if it was to bottom out what drives Anisus
in ditches.” A detailed study of ditches prior to translocation will provide better understanding of the little whirlpool ramshorn snail
presence.
A phased translocation, whereby an initial attempt to translocate little whirlpool ramshorn snail is implemented over a number of
years may go some way to test the translocation protocol. A phased approach will allow the pilot study to be modified if required,
and detailed study of the donor / receptor sites will provide a detailed baseline from which conclusions may be drawn.
The following Sections have been written, based on the findings of the study thus far to present an outline protocol to test the
feasibility of the conservation translocation in a controlled, quantifiable manner. Regardless of the final approach, a pilot study
forms an integral element of the feasibility process.
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Translocation Protocol

4.1
Introduction
Design and implementation of conservation translocation
should follow the standard stages of project design and
management, including gathering baseline information and
analysis of threats, and iterative rounds of monitoring and
management adjustment once the translocation has
commenced. This ensures that process and progress are
recorded; changes in translocation objectives or
management regime can then be justified, and outcomes
can be determined objectively. Finally, translocations
should be fully documented, and their outcomes made
publicly and suitably available to inform future conservation
planning (IUCN/SSC 2013).
Amongst others, Hopfensperger et al. (2006) have studied
the use of case studies in ecological restoration, whilst not
entirely the same, the concept of ecological restoration has
some highly pertinent similarities to the basis for species
conservation translocations. The following prescribes three
requirements for successful restoration, all of which are
pertinent to the current translocation proposal.
- Building working relationships among participating
governmental and nongovernmental agencies is
essential for positive collaboration in restoration
planning.
- Establishing public support is critical for a successful
restoration project.
- Collecting post restoration monitoring data is the key
final step in restoration because comparing the post to
pre restoration data can help managers in assessing
the functioning of the newly restored system and in
engaging in adaptive management.
This Section outlines a protocol for the proposed
conservation translocation based on the literature review,
consultation and issues identified in previous Sections.
Section 5 outlines the post translocation protocol principally
monitoring, managing and reporting.
Geographical information systems have been shown to aid
the decision-support process when used in conjunction with
traditional ecological knowledge (TEK) (Bethel et al. 2011;
Bethel et al. 2014). All data should be included in suitable
data format for inclusion in a bespoke GIS. A GIS will allow
known data sources such as the NBIS records, Natural
England Habitat Classification data and information on
designated sites to be used in the donor/receptor site
identification process. Figure 6 (Appendix 1) presents an

Set Up Steering Group
Engage with NE
licencing

Donor Site Selection

Receptor Site
Selection

Receptor Site
Preparation
(if required)

Licence:
Project Plan and
Method Statement

(Ditch Maintenance) /
Translocation &
Reporting

Post Translocation
Monitoring
Figure 4: Flow diagram outlining the translocation process
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example GIS output showing designated sites, location of NBIS records and grazing marsh.

4.2
Steering Group
The study has reported on publically available written information in relation to the study of little whirlpool ramshorn snail. A
common theme is the dearth of information to inform the habitat and management requirements of the target species, yet there
are numerous stakeholders that have an interest in the species with associated knowledge that exceeds that presented in text,
not least people that have spent many years studying the species in the study area
who in addition to writing about the species are also the guardians of vital observational experience, current land managers of
sites that host the species, conservation organisations that manage appropriate grazing marsh habitat in the study area and
environmental consultants that have experience of surveying the species and provide advice to their clients in relation to species
mitigation, personnel from
, and Highways Agency who have funded this study.
A steering group should be set up prior to any further actions being taken to fine-tune the methodology prior to implementation.

4.3
Requirement of Donor Sites
Prior to a conservation translocation, suitable donor site(s) will be needed. The sites will need to meet the following criteria:
- Robust current population identified;
- Known maintenance regime of the site; and
- No biosecurity risks identified.
To ascertain whether a donor site is appropriate survey will be required. In review of an early draft of this document
commented that there is almost no context on the
population, and strongly suggested the need to
survey the ditch networks both connecting and separated from the parallel drain to provide understanding. The presence of
strong populations close by could be used as donor material. If no such populations are found then they may form appropriate
translocation sites.
In addition to an assessment of the presence and abundance of little whirlpool ramshorn snail, the molluscan population and
plant assemblage of the potential donor ditch should be ascertained. Furthermore, water quality data should be recorded.
commented that, it would require intensive recording of the parameters of the donor ditches and
the receptor ditches to make the study worthwhile, if it was to bottom out what drives little whirlpool ramshorn snail in ditches.
4.4
Requirements of Receptor Sites
Prior to a conservation translocation suitable receptor site(s) will be needed. The sites will need to meet the following criteria:
-

No current population;
Site under conservation management;
Saline incursion avoidance;
Late successional ditches;
Emergent & submerged vegetation;
Natural high nutrient status;
No pesticides used in adjacent terrestrial habitat;
Sympathetic management agreement;
Appropriate breed and density of cattle;
Limited mechanical digging (appropriate to management protocol); and
Hydrologically linked to the donor site, to avoid pathogen transference and genetic mixing of populations. The IDB should
be consulted to understand how water moves around the marshes.
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4.5
Site Survey for Little Whirlpool Ramshorn Snail
The proposed methodology for assessing the presence of little whirlpool ramshorn snail to confirm donor/receptor site suitability
will follow that used in Willing (2014).
Ditch waters will be sampled using a standard FBA-pattern long-handled professional sampling net with a 0.5mm mesh. The net
will sweep areas of the water body near to the surface, in mid-water and close to the bottom. A total of about three - four 'sweeps'
will be made at each of three locations (separated by at least 10 – 20m). Where possible one of the locations will include a ‘ditch
end’
Samples will be transferred to a plastic tray and agitated in water to release snails from the vegetative material and allowed to
settle before removing vegetation from the sample. Little whirlpool ramshorn snail will be identified from the sample and counted.
Other molluscs will be recorded in abundance classes (R = rare (1 - 2 specimens recovered), F = frequent (3 - 30 specimens
recovered), A = abundant (> 30 specimens recovered), X = dead shell only. The level of identification of species (with the
exception of little whirlpool ramshorn snail will need to be agreed prior to survey. Some species may be recorded as aggregates
in order to avoid laboratory analyses. All samples will be returned to the ditch.
Plant species present in the ditch will be recorded according to abundance classes. Basic water chemistry parameters will also
be recorded, including water temperature, pH, conductivity, dissolved oxygen and alkalinity. The need for additional parameters
to be recorded should be assessed with the steering group.
Each site location should be marked with a wooden post and a ten figure GPS recorded. A draft survey form is presented in
Appendix 4. Additional plant species will need to be added.

4.6
Licence Application
The premise for the translocation is based on the fact that translocation material is derived from the process of maintaining
drainage ditches. However, to fully assess the feasibility of conservation translocation, the study has revealed the need for a
pilot study which in line with the consultation results, discussions and in keeping with the IUCN (2013) guidelines must be based
on a robust, quantifiable basis. To meet this end, survey effort, as previously required will be required. The survey effort will
identify the potential of sites to act as donor/receptor sites, provide additional information to the species baseline and allow
quantifiable assessment of the process. Thus survey effort will be required outside of the necessary maintenance.

4.6.1
Licence to Survey
A licence is not required to survey the donor/receptor sites (i.e. those with an assumed presence/absence of population) for little
whirlpool ramshorn snail. A personal (individual) licence will be required to translocate little whirlpool ramshorn snail for the
purpose of this study as the work is not directly related to ditch maintenance (refer to Section 4.6.2). It usually takes 30 working
days to get an individual licence. In order to apply proof that the surveyor is qualified for the licence will need to be provided.
Licences generally last for one year and may be extended.

4.6.2
Licence Application to Maintain Ditches
Whilst the pilot study will need to be conducted under a personal licence, as the purpose of the study is not to manage the
ditches, detail for the CL14 Licence for the maintenance of ditches containing little whirlpool ramshorn snail is presented for
information. The CL14 is a class licence. To use the licence a registration is required. A registration form must be completed.
Registration usually takes around 15 days.
To conduct works under the licence the user must:
- be eligible to use the licence;
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- follow the rules given in each licence (for example the management regime outlined in the Licence Annex, as presented in
Appendix 3); and
- submit records and annual reports.
4.7
Movement of Seeding Material
The WML CL14 Licence allows for the removal of material containing little whirlpool ramshorn snail from known populations.
Consultation with Natural England Conservation Science has ascertained that the removal of material from ditches for the
purpose of maintenance and thus the removal of little whirlpool ramshorn snail from the ditch will be an acceptable by product of
the maintenance licence. Indeed, the licence allows for the killing of little whirlpool ramshorn snail in order to conduct necessary
maintenance. The movement of the target species will present a positive outcome. In this current proposal ditch maintenance is
not the main aim and thus the work should be conducted under a personal licence as previously described in Section 3.1.
As the little whirlpool ramshorn snail is often found floating on the surface of the water amongst Lemna sp. it is considered that
using a fine net to first extract the snail which can be sorted and counted prior to translocation, using a similar procedure to
conducted during the site survey. Counting the number of individuals will ensure that a known population is transferred to the
receptor site, providing a baseline for subsequent years’ monitoring.
Movement of the snail will be rapid to cause minimal disturbance to the species. All activities will be documented. The actual
method of transportation will be clearly documented in the Licence personal licence application as part of the Method Statement.
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Post Translocation
Requirements

As stated previously, collecting monitoring data
is the key final step in successful translocation
because comparing the post to pretranslocation data can help managers in
assessing the functioning of the newly restored
system and in engaging in adaptive
management. This Section outlines the
proposed monitoring and management
requirements required for a successful
conservation translocation.
As part of the monitoring and management
protocol it is proposed to run for a minimum of 3
years post the initial translocation. This
timeframe is considered sufficient, after
discussion with
to assess the
success of the programme and provide
meaningful data for future implementation.
Additional years’ of monitoring as suggested by
Willing (2006) should be considered.

Year 1

• Monitoring of both receptor and donor sites
• Reporting
• Managment Modifications
• Steering Group input
• Review

Year 2

• Monitoring of both receptor and donor sites
• Reporting
• Managment Modifications
• Steering Group input
• Review

Year 3

• Monitoring of both receptor and donor sites
• Reporting
• Managment Modifications
• Steering Group input
• Review
• Final Report

5.1
Monitoring
Monitoring of the receptor sites is an integral
Figure 5: Monitoring regime
stage of the translocation process, both of the
donor and receptor sites. Monitoring should commence in the summer/Autumn during the first year, post translocation.
Techniques employed should be modified to the post translocation environment and sampling in the middle and bottom of the
ditch be avoided, to minimise impact on the ditches. As an alternative to the net sweep, a sieve (dimensions as per Watson
(2002) of 0.18m diameter) could be used to scoop the vegetation from the surface of the water, (as gastropods mainly live in the
weeds (Willing & Killeen 1998), and little whirlpool ramshorn snail often floats on the surface amongst Lemna spp. (English
Nature 2000, as updated in 2012). Ten scoopfuls will be collected from the receptor and donor site locations. This technique is
recognised by Killeen (1999) as a reliable method for assessing relative abundance, and thus useful in assessing the presence in
the donor sites and post translocation establishment in the receptor sites.
Monitoring should be continued for a minimum of three years post translocation to allow the population a chance to establish.
Monitoring at translocation sites should be as close as possible to the introduction points, which are to be marked with wooden
posts.
Monitoring activities should be documented including molluscs recorded, plant species present and site conditions. A modified
survey sheet should be drawn up for rapid field recording and in line with any databases used for storing the initial pre
translocation survey results.

5.2
Management
Once a population of little whirlpool ramshorn snail is present, in order to comply with legislation, maintenance of ditches that
contain little whirlpool ramshorn snail will require management under licence. Post translocation, it is recommended that the
receptor ditches receive no intrusive management for at least five years.
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The management protocol is presented in full in Appendix 3. Further information on management is presented in (English Nature
2000). Should additional actions be required these will be identified during the monitoring programme.
Table 1 presents a proposed schedule of activities.
Table 1: Proposed Schedule
Translocation (Year Zero)
Action
Desktop studies / GIS
Site Ground Truthing (selection of receptor/donor sites)
Site Preparation (if required)
Translocation
Monitoring Year 1
Action
Monitoring
Report And Review
Year 2
Action
Monitoring
Report And Review
Monitoring Year 3
Action
Monitoring
Review
Final Report
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Discussion and Project Feasibility Determination

Most of the recently edited documents on little whirlpool ramshorn snail, the Norfolk Biodiversity Action Plan (English Nature
2000, as amended in 2012) and the IUCN red data book listing for the species (Van Damme 2014) still cite the main body of
information produced between the late 1990s and mid-2000s as the reference documents in relation to this species. The latest
available studies that consider the little whirlpool ramshorn snail relate to sites in West Sussex (Willing, 2014). The latest
available study that included sites in Norfolk is now over five years old: Drake et al. (2010). The consultation for the current
survey suggested that there has been a paucity of survey conducted in the Broads in recent years and that robust survey is a
requirement for the pilot study.
Most reports reviewed for the purpose of this study state that further study is recommended. Even within the existing sources of
knowledge there is conflicting information on habitat requirements especially in relation to associated macrophyte assemblages
within the ditches. With regards to actual translocation studies there is even less information and the one recorded study
(conducted by Willing (2006)) provided inconclusive results (Philip Pearson, RSPB pers.com). However, Niggebrugge et
al.(2007) in their study of the dispersal of three threatened gastropods, including little whirlpool ramshorn snail, for all three
species, they concluded that recovery is almost certain to require reintroduction – assuming that wider habitat restoration of lost
or damaged grazing marsh can be achieved. Despite the findings of the consultation in this report that indicate a lack of
information, Niggebrugge et al. (2007) suggest that habitat requirements can be sufficiently quantified to identify candidate
locations, while trial re-introductions would act as a means of validating habitat suitability assessments. Hopfensperger et al.
(2006) found that the use of case studies substantially increased confidence in the decision-making process by focusing
discussions on the most important ecological, social, and economic aspects of a potential restoration. Pilot studies are an
integral element to assessing the feasibility of species translocation as per the IUCN guidelines and in order to fully assess the
feasibility of conservation translocation, the need for a pilot study cannot be underestimated and should be implemented at the
earliest opportunity.
This report has reviewed available reports and studies in relation to little whirlpool ramshorn snail. The legal constraints to the
act of translocating the species have been considered and a protocol for carrying out a quantifiable study proposed. The pilot
study is proposed to run for three years post translocation. Whilst it is anticipated that results will be available by the end of the
first year, continuation of the monitoring will be beneficial to informed translocations in the future and allow the species to
establish. This proposal suggests a small scale translocation is initially implemented. For simplicity the proposal outlines a
simple translocation in Year Zero, followed by three years of monitoring. A phased approach has been suggested, although
detail not provided, whereby additional translocations take place in the second year (Year One monitoring) to increase results,
based on the perceived success/failure of the initial translocation. In order to progress the pilot study at the earliest opportunity a
phased approach may be appropriate, as this will test out the methods and findings of this report.
Based on the known ecology of the little whirlpool ramshorn snail, the proposal in its current state, should it fail, would be of
negligible, adverse impact to the known population as the removal of the target species will be conducted in line with existing
management protocols and the number of molluscs removed for translocation will be a small portion of the existing population.
Thus should the receptor sites fail to establish a new population, there will be no detriment to the current status. The required
sensitive management of the receptor sites will improve the condition of ditches in the grazing marshland to the benefit of other
threatened molluscs and macrophytes.
As this is a proposed study the survey may not succeed in its first year, in that the population may not establish in the receptor
sites (should appropriate receptor and donor sites be found). For this reason a phased approach is integral. A phased approach
including additional sites in future years will provide a better understanding of both the ecology and translocation requirements of
the little whirlpool ramshorn snail.
For study in Year 0,

has proposed sites in
. These sites are
The rational for using these sites is based on the fact there is almost no context on the
, and it has been strongly suggested that the ditch networks both connecting and separated from
the parallel drain is surveyed to provide understanding of this area.
that there are strong populations
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close by that could be used as donor material. If no such populations are found then they may form appropriate translocation
sites. Early consultation with Landowners has indicated that the most of the relevant landowners are content for their land to be
used for this study subject to:
- Good communication of when surveyors are entering land so that livestock can be moved; and,
- The report findings.
indicate areas that have been already agreed for survey.
are where permission has still to be granted, but at this stage is presumed to be part of the Year 0 study area. Consultees have
provided suggestions for both donor and receptor sites. These sites could be assessed in greater detail and could become sites
of interest for future phases of study.
6.1

Recommendations

In Year 0
- Set up steering group, including existing consultees, representatives from Buglife and landowners of identified survey sites.
- Obtain permission for final parcels (identified red on Figure 7).
- Liaise with landowners who have already given permission.
- Highway England to identify additional sources of funding to widen the study in future years.
- Finalise survey protocol and visit sites to rationalise approach.
- Survey potential donor / receptor sites as identified in Figure 7.
- Conduct initial phase of translocation (scale entirely dependent upon results of survey for receptor / donor sites).
In Years 1, 2 and 3
- Annual meeting with Steering Group
- Monitor translocation populations.
- Identify other potential areas for donor and receptor sites.
6.2
Summary
There is a dearth of information available. Translocation using the CL14 Licence should be feasible; however a pilot study under
a personal licence will better inform this assertion.
The IUCN translocation guidance provides a framework and any future works should adhere to the guidelines. Pathogen
transference has been highlighted as an issue and as such receptor and donor sites should derive from the same drainage unit.
Donor sites must have a robust population and only sites with no current population should be used as receptor site. In order to
ascertain these sites and to increase knowledge of the target species robust pre translocation survey is a necessity. In addition
receptor sites will need to be properly assessed to ensure the receiving habitat is suitable.
Mollusc communities, plant assemblages and basic environmental parameters will need to be recorded in the field.
There are other important molluscs in the Broads and records of these species should not be ignored.
The pilot study should be implemented according to the proposed schedule presented in this report. The methodology should eb
finalised and a steering group set up to meet during the life of the project. Post translocation monitoring must be conducted to
measure success.
A phased approach to include additional sites in future years should be considered.
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Proposed Costs

The proposed costs present the simple scenario of site survey and single translocation with three subsequent years monitoring.
A phased approach would include additional survey, translocation in subsequent years. This is an estimation of indicative costs
and does not represent a formal proposal to conduct the work.
The figures proposed are broad and made on a number of assumptions and are provided as indicative costs only. They are
informed estimates only. Natural England has identified c. 35km of ditch to be included in the study (approximately 250 “ditch
units” represented in Figure 7. Two teams of two surveyors will conduct the work in the appropriate months. The costing is
based on a joint survey team of Licenced little whirlpool ramshorn snail experts and aquatic experts from AECOM.
Table 2 Proposed Costs
Item
Description
1

Desktop Study

Notes

Anticipated Costs*

Finalisation of Translocation Protocol

£3,000

Mapping
Steering Group

Preparation of GIS, field maps
Setting up and meeting of steering
group
Donor Site & Receptor Site (Year Zero)
1.
Desk top study
A desk top study to identify locations
that may be appropriate to
Ground truthing
accommodate the requirements of donor
and receptor populations.
Sites already identified in Figure 7 for
Year 0.
Reconnaissance Survey of identified
areas
2.
Field survey
Site survey of identified areas
(Dependent upon method) 250 ditches
or c. 35 km in ditch length)
3

Steering Group

4

Identification of
translocation sites

Meeting of steering group to discuss
both donor and receptor sites
Assessment of results to identify actual
donor and reception sites:
Includes reporting and GIS

Translocation (Year Zero)
1
Licence Application Application, project plan, method
statement
2
Site Management
Liaison with Landowners to prepare
sites – No actual management – liaison
only.
3
Translocation
Harvest donor material & relocation
4

Reporting

Monitoring

Annual report to Natural England
Reporting of activities

£1,000
£1,500***

£2,700

Survey Estimate dependent upon on-site conditions/
final methodology from point 1 above:
£40,000 - £86,000**
£1,100***
£3,500

£1,100
£1,000
Third party costs not included
£3,500
Assumes translocation to 2 sites
£450
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Description
Site Monitoring
Year One

Notes
Anticipated Costs*
Monitoring of donor and receptor sites to £3,500
test efficacy of translocation
Assumes two donor and two receptor sites:

Reporting

Annual Report to Natural England as a
condition of the Licence

£1,100

Interim study report

£450

Steering Group Meeting

£1,500***

Site Monitoring
Year Two
Reporting

Monitoring of donor and receptor sites to
test efficacy of translocation
£3,500
Assumes two donor and two receptor sites
Annual Report to Natural England as a
£1,100
condition of the Licence
Interim study report

£450

Steering Group Meeting

£1,500***

3

Site Monitoring
Year Three

Monitoring of donor and receptor sites to £3,500
test efficacy of translocation
Assumes two donor and two receptor sites:

4

Reporting

Annual Report to Natural England as a
condition of the Licence

£1,100

Steering Group Meeting

£1,500***

Final study report

£1,500

* Includes associated time & expenses but does not include costs for materials (probes, field titration kits, wooden marking
stakes etc.
** A large range is provided here because of the uncertainty on the method to be applied. Days allocated to Ground Truthing
above will determine this amount.
***Third party costs have not been included for example room hire for steering group events / site management requirements
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Initial Consultation

Thank you for taking part in this consultation. There are a number of questions below which will hopefully help to
inform the feasibility of translocating the little whirlpool ramshorn snail. Please feel free to pass on any comments or
information that you think would be relevant.
The questions are broad and I would appreciate as much information as possible in your answers that your time,
knowledge and area of expertise allow. At this stage the feasibility of the translocation is being assessed for the
purposes of conservation rather than for development.
1. Do you hold any records of little whirlpool ramshorn snail (in addition to those held by Norfolk Biodiversity
Information Service)? Are you able to provide this data?
2. Of the sites above, could any be potential donor sites for translocation?
3. The habitat requirements of the little whirlpool ramshorn snail are documented in academic studies, peer
reviewed literature and management protocols. From your experience of the species what are the key biotic
/ abiotic requirements of this species in terms of receptor site requirements?
4. It is intended that translocation will be conducted under licence WML CL14: To permit the maintenance of
ditches and other water bodies inhabited by the Little Whirlpool Ramshorn Snail. That is to say, as
maintenance is ongoing in ditches with little whirlpool ramshorn snail - the careful “harvesting” of donors
could form part of this activity. Do you have opinion on this premise?
5. The long term success of the project will rely upon the appropriate preparation, monitoring and maintenance
of the receptor sites. Are you aware of any potential receptor sites that would be able to accommodate
these requirements?
6. The CL14 Licence has a companion management protocol. Do you have any opinion of this document and
whether the requirements need to be modified for the successful establishment of the little whirlpool
ramshorn snail?
7. This consultation has been sent to a range of interested parties, including individuals and, representatives
from the following:
Norfolk & Suffolk Wildlife Trusts
Norfolk and Norwich Naturalist’s Society
Norfolk Biodiversity Information Service
RSPB
Natural England
Broads Authority
Are you aware of any other interested parties that should be included?
8. This project intends to increase the range of little whirlpool ramshorn snail by conservation translocation
under a CL14 Licence. Are you aware of any alternative approaches that could be considered as part of a
feasibility study to increase the range of this species?
9. Assuming appropriate management of the snail habitat, in your opinion, is climate change likely to impact
the snail population in the Norfolk area?
10. Are there other issues that you think should be addressed?
Please email your responses back to eleanor.ballard@aecom.com. If you would prefer discussing these questions
over the phone rather than responding in writing please feel free to contact me directly (028 9060 7204).
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Appendix 4 Draft
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Draft Site Data Sheet

Site Name:

Location Number
Identifier:

Photo taken
Y/N
Surveyors:
Site Manager:
Current Management:

Photo Reference Number:

GPS Survey
Location:
Date:

Species Verifier:
Site owner:

Site Description:
(including water cover)

Invertebrates
Valvata cristata
Valvata piscinalis
Valvata macrostoma
Bithynia tentaculata
Aplexa hypnorum
Physa fontinalis
Physella acuta
Lymnaea palustris agg.
Lymnaea truncatula
Lymnaea stagnalis
Radix balthica
Planorbis planorbis
Anisus vortex
Anisus vorticulus
Anisus leucostoma
Segmentina nitida
Gyraulus albus
Hippeutis complanatus
Planorbarius corneus
Acroloxus lacustris
Ferrissia wautieri
Sphaerium nucleus
Musculium lacustre
Pisidium obtusale
Pisidium milium
Pisidium pseudosphaerium

Abundance

Plants
Ceratophyllum demersum

Abundance

Glyceria fluitans
Glyceria maxima
Hottonia palustris
Hydrocharis morsus-ranae
Lemna trisulca

Myriophyllum verticillatum
Phragmites australis
Potamogeton coloratus
Potamogeton friesii
Potamogeton natans
Phragmites australis

Stratiotes aloides
Charophytes (stone worts)
Filamentous algae

Invertebrate Abundance: R = rare (1 - 2 specimens recovered) F = frequent (3 - 30 specimens recovered) A = abundant (> 30 specimens recovered) X =
dead shell only found

Water Quality:
Parameter
pH
Conductivity

Value
Temperature
Dissolved Oxygen
Alkalinity (CaCO3)
YSI multi probe for more detailed results -
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