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Research on freshwater ecosystems is shifting to exploring the effects of climate change, invasive species,
and their interactions with habitat degradation, which is critical to guiding conservation efforts. However,
changes are difficult to predict due to complex interactions between the stressors and ‘new’ system states
due to climate change and invasive species. Addressing the current gaps and challenges in contemporary
freshwater research such as ecosystem resiliency is a key goal of the SeeWandel (Eng. = ‘Lake Change’)
project in Lake Constance, Germany. Lake Constance is one of the most studies lakes in the world; our work
builds on this foundation to advance our understanding of how the Lake Constance ecosystem and food web
respond to unprecedented changes in its structure and functioning. The dramatic decline in nutrient loading
and concentrations are related to the decline in the production of valuable fisheries species. We find that
these declines are more recently associated with a rather novel trophic pathway mediated by three-spined
stickleback fish, a pan-global species yet invasive to Lake Constance. As with many or most impactful invasive
species, stickleback effects are via direct predation on early life-history stages of whitefish, the most
economically important fishery resource in the lake. An additional layer is that the spatial overlap (and thus
predator-prey interaction) is likely mediated by stickleback avoidance of parasitism of a pseudophyllidean
cestode, which affects sticklebacks in post-reproductive adult stages. These food web interactions are
important in the context of the trophic (nutrient) status of the lake, and are integrated with societal
resources including drinking water, tourism, and the economics of the Lake Constance fishery.

Zoom virtual meeting:
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