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ABSTRACT

Rising environmental temperatures result from changes in land use and global climate and can cause
significant shifts in the composition and distribution of species within communities. In freshwater
systems, the larval life stage, glochidia, of Unionida mussels develops as an obligate parasite on host fish
gills or fins before transforming into the juvenile stage and dropping to the sediment to complete the
life cycle. Because of the relationship between freshwater mussels and their often specific host fish
species, mussels are not only limited by their own variable thermal tolerances, but also by those of their
host fish. Our intent was to compile data from available literature regarding thermal sensitivities of eight
species of freshwater mussels and their host fishes, to determine if the community structure of these
systems is at risk from rising environmental temperatures. Mussels were both more and less thermally
sensitive than specific host fish species (2.9 2C mean absolute difference between mussel and host;
range = 0 — 6.8 2C). In 62% of mussel-host fish comparisons, freshwater mussels were more thermally
tolerant than their hosts (3.4 2C mean difference; range = 0.2 — 6.8 2C), suggesting that some mussels
are effectively more stenothermic than tolerance criteria indicate, which may pose additional
environmental risk. Further analysis revealed that variation in mussel thermal tolerance could not be
attributed to mussel acclimation temperature, species, life stage, or mean host fish thermal tolerance,
suggesting that mussel thermal tolerance is controlled by multiple interacting and complex factors. Our
findings in this meta-analysis suggest that thermal effects of anthropogenic landscape alteration and
climate change may be compounded for freshwater mussels via their obligate life cycle interaction with
fish and highlight the importance of considering global change effects in a community context.
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