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Fig. 2  Potential ñhot spotsò of groundwater influxes and 

transects along the depressions found at the bottom of the 

lake. (a) Mehrerau; (b) Mainau; (c) Birnau and (d) Birnau-West. 

Fig. 1 Sampling sites at Lake Constance.  

L. sanctipatricii was the most abundant and well distributed species (RA=36%). It was found at both shallow and deep sites, with higher abundances at 

coldest water sites. Its wide occurrence together with L. mirabilis (RA=40%), F. caudata (RA=10%) and C. lacustris (RA=40%) denote oligotrophic 

condition. The co-occurrence of P. zenkeri (RA= 6%) and H. reptans (RA= 4%) - species frequently found in springs - at Birnau-West site where the 

highest Cl- contents were measured, may be a strong evidence of groundwater inflow. Identification to species level will confirm Pseudocandona sp. 

as an additional groundwater indicator. Further seasonal investigation including geochemical tracers such as water (ŭ18O and ŭ2H) and ostracod shell 

isotope signatures (ŭ18O and ŭ13C), as well as 222Rn contents have been conducted and will allow in association to biological indicators to detect 

groundwater inflows in the Lake Constance. 

Table 1.  Range and mean values of the variables measured in the water. Coefficient of variation (CV) is also 

shown. Temp.=Temperature; Cond.=Conductivity; DO=Dissolved oxygen; Cl=Chlorid and Turb=Turbidity.   

Fig. 3  Relative abundance of ostracods (RA) in the surface sediments of Lake Constance. RA < 2% are 

represented  by ñ+ò. Species < 2% in less than two samples were excluded. B_W = Birnau-West. 
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Å Surface sediment samples (n=32): van Veen dredge 

in June 2015. 

Å Ostracods: identification and counting (40 g 

sediment). 

Å Water variables: in situ using CTD (Rosette) Sonde. 

Å Multivariate analysis: CCA (Monte Carlo, 999 

permutations) performed through Canoco  v.5. 
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Fig. 5  Potential groundwater inflow 

indicators . (a)  P. zenkeri; (b) H. 
reptans . 

Fig. 4 CCA biplot of ostracods and water variables (Monte Carlo p=0.001). Temperature, Cl- and depth are the 

most significant variables for ostracods distribution (forward selection technique; p=0.001). For species 

abbreviation see Fig. 3. 
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Study Site 
Å Surface = 536 km2 

Å Length = 273 km 

Å Max. depth = 254 m 

Å Volume= 48 x 109 m3  

Å Catchment area =  11,500 km2 

 

The identification of groundwater inflows and 

their potential impact on water quality is an issue 

of utmost importance for the sustained protection 

of Lake Constance, the second largest lake in 

Europe, and the most important drinking water 

reservoir in Southern Germany; supplying water to 

around 5 Million people. In order to identify 

biological indicators of groundwater inflows and 

to assess potential threats to water quality and 

their effect on biological communities we use the 

diversity and spatial distribution of ostracods and 

their relationship to environmental variables.  


