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Distribution patterns and habitat characterisation of aquatic Mollusca in 
the Weidlingbach near Vienna, Austria 
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Introduction 

The important ecological role of freshwater molluscs as processors of algae, detritus and 
suspended matter is heavily impeded by human activities which drastically influence many 
freshwater systems (e.g. Ricciardi & Rasmussen, 1999). As an important prerequisite for 
protection activities, interactions between benthic species assemblages and biotic and abiotic 
factors have to be studied in detail. Although molluscs are abundant components of benthic 
communities and, due to their low mobility, react extremely strong to ecosystem changes, the 
key elements for distribution patterns are not well known when compared with crustaceans, 
insects or fishes. Therefore, the aim of this study was to 1) provide information on the species 
inventory and distribution of species along the Weidlingbach, 2) to elucidate abiotic 
parameters responsible for the observed distribution patterns, and 3) to work out habitat 
templates for the species observed.  

Methods 

From October 2003 to August 2004, six data sets were taken at bi-monthly intervals at 15 
sampling stations at the Weidlingbach, a first to fourth order tributary of the Danube (Fig. 1). 
Each sampling station covered a stream section of 10 m in length, where the proportion of 
eight substrate categories defined by Braukmann (1987) was estimated. In total, 30 replicates 
were taken per sampling site according to the proportion of these choriotopes using two types 
of sampling methods (i.e. CPUE-method at cobble or boulder subsections, sieving of 1 litre 
bottom substrate through an 800 µm mesh sieve for all other subsections). Subsequently, 
molluscs were sorted out and preserved in ethanol.  

Discharge was calculated at each of the 15 sites using the velocity-area method (Dingman, 
1984). For PCA analysis, the average substrate composition of the 15 sites was converted to 
the substrate index (SI; Suren, 1996). Food availability for molluscs was estimated at each 
site and sampling date by estimating the abundance of green algae, mosses and dead leaves at 
three abundance levels ((1): rare, (2): intermediate and (3): abundant). In addition, water 
temperature was recorded at each sampling date and site using a precision thermometer. 

Species were identified under a binocular microscope using the key of Glöer & Meier-Brook 
(2003). The statistical packages Microsoft Excel and SPSS 6.0 for Windows were used for 
statistical analysis. 

Results 

From October 2003 to August 2004, a total of 186 aquatic Gastropoda (plus 271 empty shells) 
and 141 Bivalvia (plus 182 empty shells) specimens belonging to 5 snail and 2 clam species 
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were collected (Table 1). Potamopyrgus antipodarum was by far the dominant mollusc in the 
stream (39.2% of total molluscs). Radix labiata was also common (15.9%) and in two 
gastropod species (Bythinella austriaca and Ancylus fluviatilis) only empty shells were 
collected. In Bivalvia, Euglesa personata (31.8%) was more abundant than Euglesa casertana 
(11.3%). A number of 28 empty bivalve shells could not be identified to species level, but 
certainly belong to one of the two Euglesa species listed below. 

Table 1. Mollusc species caught at 15 sampling stations at the Weidlingbach (2003-2004).  
 Species Full shells Empty shells 
  n % n % 

Class Gastropoda      
Family Hydrobiidae Bythinella austriaca (FRAUENFELD 1857)  0 0.0 14 3.1 
 Potamopyrgus antipodarum (GRAY 1843)  128 39.2 235 51.9 
Family Lymnaeidae Galba truncatula (O.F. MÜLLER 1774)  6 1.8 9 2.0 
 Radix labiata (ROSSMÄSSLER 1835)  52 15.9 8 1.8 
Family Planorbidae Ancylus fluviatilis O.F. MÜLLER 1774  0 0.0 5 1.1 
Class Bivalvia      
Family Sphaeriidae Euglesa casertana (POLI 1791)  37 11.3 38 8.4 
 Euglesa personata MALM 1855  104 31.8 116 25.6 
 Euglesa sp. JENYNS 1832  0 0.0 28 6.1 
Total  327 100.0 453 100.0 

Longitudinal zonation patterns (Fig. 1) clearly demonstrate the dichotomy between gastropod 
and bivalve habitat requirements indicated by a strong abundance shift from mussels in the 
low order reaches to snails in the high order reaches of the Weidlingbach. Generally, the 
species richness increased downstream. Abundances were highest in the lower reaches, low in 
the middle reaches and medium in the upper reaches.  

 
Figure 1. The Weidlingbach catchment west of Vienna, Austria, showing the locations of 15 
sampling stations and the percentage of mollusc species (full shells only) collected at each 
station (pie charts). No specimens could be detected at sites 11 and 14. 

In order to explore patterns of environmental variables which might be responsible for the 
spatial distribution patterns observed in the Weidlingbach catchment, a principal component 
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analysis of site-specific abiotic data listed in Table 2 was made. According to the Kaiser 
criterion, four factors were retained, explaining 86% of abiotic data variance. The analysis 
revealed high factor loadings for parameters associated with stream width, depth, discharge 
and Strahler stream order, explaining 32% of the variance ('stream order axis'). The second 
factor yielded high loadings for sediment characteristics and important food items for 
gastropods, explaining 22% of the variance ('substrate axis'). The third and fourth factors 
explained 20 and 12% of variance, respectively; as these factors were associated with water 
temperature (as a function of the distance from the mouth; 'temperature axis I and II'). 

Table 2. Factor loadings of abiotic parameters at the Weidlingbach sampling sites as obtained 
from a PCA analysis with four factors extracted according to the Kaiser criterion and 
standardised varimax rotation. Only factor loadings >0.6 are shown. 

Factor  
Variability explained 1: Stream-order axis 

 (32%) 
2: Substrate axis 

 (22%) 
3: Temperature axis I 

(20%) 
4: Temperature axis II 

(12%) 
Maximum stream width  0.962    
Maximum stream depth 0.622    
Shading 0.603    
Annual minimum water temperature    -0.895 
Annual maximum water temperature   0.667  
Annual mean discharge 0.933    
Strahler stream order 0.867    
Distance from mouth   -0.649 0.610 
Suren substrate index  0.766   
Chlorophyta abundance  0.854   
Bryophyta abundance   -0.956  
Leaf CPOM abundance  -0.927   

Discussion 

Most species observed in the present study have been frequently reported throughout Austria 
and colonise a wide spectrum of streams (Moog, 2002). In 1953, Starmühlner reported a total 
of six freshwater mollusc species in the Weidlingbach. About 50 years later, seven mollusc 
species were present in the stream. Two groundwater gastropod species reported in 1953 were 
not recorded in 2003/04, four species were found in both surveys and three gastropod species 
(P. antipodarum, G. truncatula and A. fluviatilis) were present in 2003/04 but lacking in 
1953. Among these, the latter two species could at least have been present in the 
Weidlingbach as they all were recorded in nearby stream systems. The neozoon P. 
antipodarum, on the other hand, was not present yet in the Weidlingbach fifty years ago. The 
first European record of this highly invasive species was made at the Thames estuary in 1859 
(Hubendick, 1950) and due to its ovoviviparous, parthenogenetic development and a broad 
ecological niche it easily dispersed. In 1975, Stojaspal recorded P. antipodarum for the first 
time in Austria. Several records in Austrian parts of the Danube and its tributaries followed, 
one of them from the Weidlingbach (Frank, 1985). 

The abundance shift from mussels to gastropods in downstream direction observed at the 
Weidlingbach (Fig. 1) reflects the increase of insolation, mean current velocities and sediment 
grain size as well as thermal gradients. Filamentous chlorophyte growth, an important 
prerequisite for gastropods, negatively correlates with sandy substrate and high canopy 
density of the riparian vegetation, and, therefore, with decreasing stream order; the reverse is 
true for diatom and water moss abundance (Artmann et al., 2003). These gradients, combined 
with the upstream migration of P. antipodarum from the Danube, explain the longitudinal 
distribution patterns discussed above. 
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Summary 

The mollusc fauna of the Weidlingbach, a first to fourth order calcareous sandstone stream, 
was investigated at bi-monthly intervals from October 2003 to August 2004. Samples were 
taken at 15 sampling stations covering all major sections of the stream. A total of 780 
individuals belonging to seven freshwater mollusc species were collected. Potamopyrgus 
antipodarum, an invading orthogastropod, was the dominant mollusc of the stream. Due to 
differences in gastropod and bivalve habitat requirements pill clams were dominant at low 
order reaches, while snails reached their highest abundances downstream.  

References 

ARTMANN, U., WARINGER, J.A. & SCHAGERL, M. (2003): Seasonal dynamics of algal biomass 
and allochthonous input of coarse particulate organic matter in a low order sandstone stream 
(Weidlingbach, Lower Austria). - Limnologica 33: 77-91. 

BRAUKMANN, U. (1987): Zoozönologische und saprobiologische Beiträge zu einer 
allgemeinen regionalen Bachtypologie. - Arch. Hydrobiol., Suppl. Ergebnisse Limnologie 26: 
1-355. 

DINGMAN, S.L. (1984): Fluvial Hydrology. Freeman and Company, New York. 

FRANK, C. (1985): Zur Expansion von Potamopyrgus jenkinsi. – Heldia 1: 107-108. 

GLÖER, P. & MEIER-BROOK, C. (2003): Süßwassermollusken, 13. Auflage. – DJN, Hamburg. 

HUBENDICK, B. (1950): The effectiveness of passive dispersal in Hydrobia jenkinsi. - Zool. 
Bidr. Upps. 28: 493-504. 

MOOG, O. (Ed.)(2002): Fauna Aquatica Austriaca, second edition.- Bundesministerium für 
Land-und Forstwirtschaft, Umwelt- und Wasserwirtschaft, Wien. 

RICCIARDI A. & RASMUSSEN, J.B. (1999): Extinction rates of North American freshwater 
fauna. – Cons. Biol. 13: 1220-1222. 

STARMÜHLNER, F. (1953): Die Molluskenfauna unserer Wienerwaldbäche. - Wetter und 
Leben, Sonderheft II: 184-205. 

STOJASPAL, F. (1975): Potamopyrgus jenkinsi (E.A. SMITH 1889) in Österreich. – Mitt. 
Deut. Malak. Ges. 3: 243. 

SUREN, A.M. (1996): Bryophyte distribution pattern in relation to macro-, meso-, and 
microscale variables in South Island, New Zealand streams. - NZJ Mar. Fresh. Res. 30: 501-
523. 


