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ABSTRACT

Understanding the effects of climate change on ecosystem structure and stability is challenging, espe-
cially in high latitude regions that are predicted to experience the largest increases in ambient tem-
perature. Global warming is likely to be a key driver of ecosystem change in freshwater lakes. Increased
temperature can positively or negatively affect lake community composition through the loss of cold-
adapted taxa and the arrival of temperate or eurytopic taxa. Here, we analyse the likely effects of
temperature-induced changes in taxonomic richness and compositional turnover of environmentally-
sensitive chironomids (Diptera: Chironomidae) across three regions - northern North America, Nor-
way, and Russia - using existing datasets. Structural parameters (beta diversity, compositional disorder,
and network skewness) were applied to model-simulated and empirical chironomid datasets across a
large spatial temperature gradient. The analyses of empirical datasets showed changes in community
structure across temperature gradients, suggesting varying states of ecosystem stability or instability. The
comparison with null models enabled assessment as to whether these stresses agreed with expected
patterns due to covarying summer temperature conditions or whether they deviated from expectations
suggesting additional stress on the ecosystems. For all three regions, lakes in the mid-temperature range
showed most evidence of relative ecosystem stability, with greater beta diversity, compositional disorder,
and skewness, unanticipated by the modelled simulations. This is most likely due to more diverse
habitats across the ecotone boundaries and additional factors that can influence ecosystem structures.
Thus, we show that structural changes typical for ecosystem stability can be detected through changes in
community structure across temperature gradients. This is important for understanding how lakes may
change under current and future climate change.
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