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Finally, our study highlights the importance of acclimation when
experimentally predicting performance of ectotherms at high
temperatures. In the context of climate change, it is important to
distinguish short-term from long-term responses to understand how
persistent temperature increases may change, because phenotypic
plasticity acting over different exposure times has the capacity to
differently alter the position of the thermal optimum. Considering
the Topt of only acutely exposed or acclimated fish may cause
erroneous conclusions when developing predictions of the effects of
climate change (Schulte et al., 2011). It is therefore possible that the
advanced thermal compensation mechanisms achieved by Nile
perch could lead to resilience of Nile perch populations to warming
lake temperatures despite apparent declines in acclimated fish in AS
relative to acutely exposed fish.

Conclusions
Results from this study challenge assumptions about tropical species’
metabolic capabilities, and predictions from the OCLTT hypothesis
that higher temperatures will be detrimental owing to limitations in
AS. We found that Nile perch have a significant capacity to acclimate
to elevated water temperatures, and physiological adjustments made
over short time scales could pave the way for reducing the impacts of
global warming and improve the chances that Nile perch populations
will persist under predicted warming scenarios. This is a significant
finding considering the economic and food-security importance of
this species in East Africa; however, longer exposure times spanning
the lifetime of the organism, studies across life-history stages, and
investigations into trans-generational plasticity and genetic adaptation
would improve our predictions by elucidating long-term effects of
chronic thermal stress, which may have consequences for population
fitness and fishery sustainability.
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Pörtner, H.-O. (2010). Oxygen- and capacity-limitation of thermal tolerance: amatrix
for integrating climate-related stressor effects in marine ecosystems. J. Exp. Biol.
213, 881-893.
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