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IntroductIon

Desmoulin’s whorl snail remains one of the least 
studied and enigmatic molluscan species to date 
(Lipińska, 2010). It is a small land snail, liv-
ing in wet areas with high pH and calcium 
content (Pokryszko, 1990). Most known popula-
tions of this species occur in western and central 
Europe (Killeen, 1996a) and the range of habitats 
there is well-known (Drake, 1997; Hornung et 
al., 2003; Killeen & Moorkens, 2003; Proschwitz, 
2003; Myzyk, 2004; Książkiewicz, 2009). Little is 
known, however, of the ecology of this species 
outside this area as most of the research concerned 
mainly the dynamics of populations occurring in 
Great Britain (Killeen, 2002) and their hydrologi-
cal requirements (McInnes & Tattersfield, 2003). 
In Poland, recent work has greatly increased the 
number of known populations (Pokryszko, 1990; 
Myzyk, 2004; Zając & Zając, 2006; Książkiewicz, 
2009). 

The species has been regarded as threatened 
on an international scale, and was included in 
the IUCN Red List (IUCN, 2004) with a LR/
cd category, and included in Annex II of the 
EU Habitats Directive (Cameron et al., 2003). In 
Poland, Desmoulin’s whorl snail has been placed 
under the species protection regime and placed 

on the Red List of Endangered and Threatened 
Animal Species in the category CR (critically 
endangered species; Zając, 2004). Habitat loss is 
given as the main reason for the species becom-
ing extinct (Zając, 2004), but there are many sites 
with apparently suitable habitats in which it has 
never been found (McInnes & Tattersfield, 2003). 
The occurrence of the snail within a given locality 
is also often uneven (Lipińska & Gołąb, unpubl.). 
These differences most likely correspond with 
the habitat properties that if studied in detail 
could enable more a effective protection of the 
species. 

MaterIals and Methods

One of the localities of Vertigo moulinsiana in 
Poland is situated in the so-called Middle Nida 
River Delta (50°34’30” N, 20°31’27” E; Zając & 
Zając, 2006). It is an area where meanders and 
anastomoses of the Nida river, cause the valley 
to widen to 6 km, forming an inland delta. As a 
result, an extremely diversified natural environ-
ment has been created, with a large number of 
old river beds at various stages of succession. 

Our 6.1 ha study area is situated in this delta. 
It is covered by a dense network of narrow and 
shallow (up to 1.5 m deep) erosion channels  
and old river beds (3% of the area), inhabited by  
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communities of macrophytes nupharo-
nymphaeetum, pleustonic plants lemno-
spirodeletum polyrrhizae and immersed com-
munities such as elodeetum Canadensis and 
Ceratophylletum demersi. Areas further from old 
river beds are covered by meadows with the 
arrhenatheretum medioeuropaeum association (12%).
The lowest and wettest places, overgrown by 
typhetum latifoliae (8%) or Phragmitetum communis 
(6%), are surrounded by glycerietum maximae 
(16%) and extensive patches of Carex elata (55%; 
Korzeniak et al., 1995; fig. 1). There are no tree- or 
shrub-covered areas on the site. 

The studies were conducted in May of 2008. 
The vegetation cover was precisely mapped 
(1 m accuracy) by means of a GPS receiver 
(Geoexplorer II), and categorized according to 
distinguished land cover types. After mapping, 
the demarcations and land cover attributes of 
the subdivisions were imported to GIS (ArcInfo), 
enabling a detailed digital map of the study area 
to be developed (Zając et al., 2006). Based on this 
map, 60 measurement plots (each of 1 m2 surface 
area; fig. 1) were randomly drawn, using ArcGIS 
software. The positions of the measurement plots 
were determined to an accuracy of one metre. 
The plots so drawn were then checked for the 
presence of Desmoulin’s whorl snail. Two per-
sons searched for the snails in a circle of 1 m 
radius around a set point. The number of snails 
were recorded, together with the level of soil 
moisture in three arbitrarily applied categories 
(patterned after the dampness index of Stebbings 
& Killeen (1998): namely: very wet – stagnant 
water could be seen on the ground, wet – water 
appeared after stepping on the ground, or dry – 
water did not appear after stepping on the 
ground). In addition the type of vegetation on 
which the snails were found (5 types: sedge – 
Carex sp., sweetgrass, or flote grass – glyceria sp., 
reed – Phragmites sp., cattail, or reedmace – typha 
sp., and meadow; fig. 1) was also noted.

results

It was found that among all the types of vegeta-
tion compared, the individuals of Desmoulin’s 
whorl snail occur most often and in the high-
est densities in places overgrown with sweet-
grass and sedge (Kruskal wallis test; H=25.82; 
p<0.0001; Table 1; fig. 2). The analysis of data 

conducted within these two types of vegetation, 
showed the occurrence of the highest density 
in sweetgrass was under “wet” conditions. In 
sedge, the highest density was noted in “dry” 
conditions (GLZ; w=9.98; p<0.0067; fig. 3). Also 
affecting the differences in the population den-
sity of snails are the interactions between the 
type of vegetation and dampness of the condi-
tions (GLZ; w=31.39; p<0.0001), which probably 
provide suitable microclimatic conditions for  
snails.

Figure 1 Main types of vegetation and locations of 
60 randomly chosen measurement plots on the study 
area in the Nida River valley near Umianowice.
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dIscussIon

In the majority of papers on the occurrence of 
this snail, the level of moisture in the habitat 
is not defined, although seasonal variation can 
make estimates incommensurate. The optimum 
soil moisture level is usually described as “per-
manently wet” (Killeen, 1996a; Killeen, 1996b; 
Seddon, 1996; Hornung et al., 2003; Książkiewicz, 
2009; Lipińska, 2010). Only McInnes & Tattersfield 
(2003), using the Stebbings & Killeen (1998) 
dampness index, found in areas in Great Britain 
overgrown with glyceria maxima, Cladium maris-
cus, Phragmites australis, and Carex elata, that the 
hydrological optimum for this species occurred 
in “wet” and “very wet” places. This coincides 
with the results of our studies. 

To-date, no relation of the Desmoulin’s whorl 
snail with any particular plant species has been 
found (Horsák et al., 2007). Myzyk (2004) observed 
the individuals of Vertigo moulinsiana in northern 
Poland on Phragmites australis, glyceria sp., Carex 
sp., as well as on leonurus cardiaca, Polygonum per-
sicaria, rumex sp., urtica dioica, equisetum sp., and 
on the leaves of trees. However, Książkiewicz 
(2009) in her studies of localities in western 
Poland (surroundings of Torun town), found 
snails in tussocks of miliary sedge Carex panicu-
lata. In Great Britain, these snails occur in their 
highest numbers on sweetgrass (mean number 
of individuals per sample = 201.2) and sedges 

Figure 2 Box-whiskers plot of differences in density 
of Vertigo moulinsiana between vegetation types, tested 
with Kruskal-wallis test.

Figure 3 Influence of vegetation type on mean den-
sity of Vertigo moulinsiana snails grouped according to 
humidity conditions (GLZ model). Dashed line – dry 
conditions, solid line – wet conditions, bold line – very 
wet conditions, squares – mean density, whiskers 
–95% confidence interval.

Table 1 Parameters of Vertigo moulinsiana occurrence in different vegetation types.
Abbreviations: N0 – number of studied plots in each vegetation type (total n=60), N1 – number of plots in which 
individuals were found (n=30), f – frequency of plots in which individuals were found (%), Σ – sum of individ-
uals (total n=284) in each vegetation type, P – total area of each vegetation type on a study plot, Md – median 
number of individuals on a study plot in each vegetation type, Nmax – maximum number of individuals on a 
study plot in each vegetation type, D̄ – mean density of individuals on a study plot in each vegetation type,

sDD̄ – standard deviation of mean density (D̄).

vegetation type ∑ Plots per area  Individuals per plot 

N0 N1 f [%] P [ha] Md Nmax D̄ [ind/m2] sDD̄

cattail   0  3  0  0 0.9  0  0 0 0
common reed   7  5  3 60 3.4 1.0  4 0.4 0.5
meadow   0 10  0  0 0.5 0  0 0 0
sedge  74 27 14 51.9 0.7 1.0 23 0.9 1.6
sweetgrass 203 15 13 86.7 0.2  12.0 29 4.3 3.2
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(Carex riparia, C. acutiformis, C. paniculata, C. elata; 
mean number of individuals per sample = 120.4; 
Killeen, 2002), whereas the lowest number was 
found on reeds. On the other hand, in southern 
Scandinavia, Desmoulin’s whorl snail is invari-
ably bound to alder swamps (Proschwitz, 2003). 

Such an enormous diversity of plants coupled 
with a fairly narrow range of the required level 
of dampness, may testify to the decisive role of 
interaction between vegetation and dampness 
in the occurrence of this snail. Most likely, the 
presence of Desmoulin’s whorl snail is linked 
with the spatial structure of vegetation occur-
ring under particular hydrological conditions, 
which allows for the development of a specific 
microclimate. 
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