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Horth — of

Bacigalupe L, Gaitan-Espitia JD, Barria AM, Gonzalez-Mendez A, Ruiz-Aravena M, Mark Trinder
M and Sinervo B. 2018. Natural selection on plasticity of thermal traits in a highly seasonal
environment. bioRxiv 191825, ver. 5 peer-reviewed by Peer Community In Evolutionary Biology.
doi: 10.1101/191825

It is well known that climatic factors — most notably temperature, season length,
insolation and humidity — shape the thermal niche of organisms on earth through
the action of natural selection. But how is this achieved precisely? Much of
thermal tolerance is actually mediated by phenotypic plasticity (as opposed to
genetic adaptation). A prominent expectation is that environments with greater
(daily and/or annual) thermal variability select for greater plasticity, i.e. better
acclimation capacity. Thus plasticity might be selected per se.

A Chilean group around Leonardo Bacigalupe assessed natural selection in the
wild in one marginal (and extreme) population of the four-eyed frog Pleurodema
thaul (Anura: Leptodactylidae) in an isolated oasis in the Atacama Desert,
permitting estimation of mortality without much potential of confounding it with
migration [1]. Several thermal traits were considered: CTmax — the critical
maximal temperature; CTmin — the critical minimum temperature; Tpref —
preferred temperature; Q10 — thermal sensitivity of metabolism; and body mass.
Animals were captured in the wild and subsequently assessed for thermal traits in
the laboratory at two acclimation temperatures (10° & 20°C), defining the
plasticity in all traits as the difference between the traits at the two acclimation
temperatures. Thereafter the animals were released again in their natural habitat
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and their survival was monitored over the subsequent 1.5 years, covering two breeding seasons, to
estimate viability selection in the wild. The authors found and conclude that, aside from larger body
size increasing survival (an unsurprising result), plasticity does not seem to be systematically selected
directly, while some of the individual traits show weak signs of selection.

Despite limited sample size (ca. 80 frogs) investigated in only one marginal but very seasonal
population, this study is interesting because selection on plasticity in physiological thermal traits, as
opposed to selection on the thermal traits themselves, is rarely investigated. The study thus also
addressed the old but important question of whether plasticity (i.e. CTmax-CTmin) is a trait by itself
ot an epiphenomenon defined by the actual traits (CTmax and CTmin) [2-5]. Given negative results,
the main question could not be ultimately solved here, so more similar studies should be performed.
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