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                    Abstract
The evolution of brain size is constrained by the trade-off between the energetic costs allocated towards its maintenance and the cognitive advantages that come with a larger brain, leading to a paradox. The cognitive benefits of larger brains (e.g., high behavioural flexibility) mitigate extrinsic mortality factors, which may indirectly select for slower ageing that prolongs lifespan (“cognitive buffer hypothesis”). However, substantial energetic costs imposed by the maintenance of neural tissue is expected to compromise the energetic budget of large-brained organisms, and their investment in somatic maintenance and repair, thus accelerating ageing that shortens lifespan (the “disposable soma theory”). The relationship between lifespan and brain size has mostly been investigated in birds and mammals. Thus, whether these trade-offs express across ectothermic vertebrates remains to be addressed on a large-scale. Our study presents the first large-scale analysis of the brain size-lifespan relationship in ectothermic tetrapods (amphibians and reptiles). Using a dataset spanning 265 species, we performed phylogenetic linear models to investigate the predicted trade-off between variation in brain size and longevity. Our findings revealed a negative relationship between brain size and lifespan across reptiles, whereas no association was observed across amphibians. Thus, the relationship between life history and brain evolution in ectotherms does not follow the general pattern found across other vertebrates. Among ectotherms, the high metabolic cost of producing neural tissue seems to transcend the cognitive benefits of evolving a larger brain. Consequently, our findings suggest that natural selection favours optimization of the energetic economy over the fitness-advantages that cognitive benefits may offer.
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