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Hydrogeochemical studies of springs can provide critical information regarding sources 
and timing of groundwater recharge, water-rock interaction, mixing of distinct groundwater 
bodies and their influence on the inhabiting invertebrates. The Southern Black Forest, 
bordering on Switzerland, has a great diversity of geological units and springs. 
Macroinvertebrates, water-bulk quantity, pH, temperature, discharge, stable isotopes 
(δ18O, δ2H, δ13DIC) and 24 chemical variables will be monitored in a one-year period in 
24 springs in a southeast longitudinal profile of the Black Forest. The investigated springs 
in the Black Forest represent waters influenced by chemical weathering of Paleozoic, 
Mesozoic and Cenozoic rock beds consisting of shell limestone, breccia, mudstone, 
granite, gneiss, shale, porphyry and acid pyroclasts. The study approach involved field 
sampling and in-situ measurements of physicochemical parameters followed by 
laboratory hydrochemical and stable isotope analyses of the spring water samples. 
Canonical Correspondence Analysis (CCA) will be used to assess relationships between 
rock layers, invertebrates and environmental conditions. First preliminary results show 
the spring outflows differed in hydrological conditions like water-bulk quantity as well as 
in the concentrations of dissolved oxygen, dissolved cations and heavy metals. The aim 
of the study is to understand how the hydrogeochemical processes and recharge source 
are critical to the sustainability and the hydrochemical evolution of springs. Further, it 
should be possible to link spring types to individual aquatic invertebrate groups and better 
understand the habitat requirements of spring species. Given the high productivity and 
biodiversity of springs and their highly threatened status, identifying geomorphological 
similarities between spring types may be important for the conservation of these important 
ecosystems. 


