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            Abstract
Understanding the mechanisms that determine an individualâ€™s sex remains a primary challenge for evolutionary biology. Chromosome-based systems (genotypic sex determination) that generate roughly equal numbers of sons and daughters accord with theory1, but the adaptive significance of environmental sex determination (that is, when embryonic environmental conditions determine offspring sex, ESD) is a major unsolved problem2,3. Theoretical models predict that selection should favour ESD over genotypic sex determination when the developmental environment differentially influences male versus female fitness (that is, the Charnovâ€“Bull model)4, but empirical evidence for this hypothesis remains elusive in amniote vertebratesâ€”the clade in which ESD is most prevalent5. Here we provide the first substantial empirical support for this model by showing that incubation temperatures influence reproductive success of males differently than that of females in a short-lived lizard (Amphibolurus muricatus, Agamidae) with temperature-dependent sex determination. We incubated eggs at a variety of temperatures, and de-confounded sex and incubation temperature by using hormonal manipulations to embryos. We then raised lizards in field enclosures and quantified their lifetime reproductive success. Incubation temperature affected reproductive success differently in males versus females in exactly the way predicted by theory: the fitness of each sex was maximized by the incubation temperature that produces that sex. Our results provide unequivocal empirical support for the Charnovâ€“Bull model for the adaptive significance of temperature-dependent sex determination in amniote vertebrates.
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                    Figure 1: Theoretical predictions of the Charnovâ€“Bull model for the adaptive significance of TSD based on the TSD pattern in Jacky dragons ( A. muricatus).[image: ]


Figure 2: 
                        Sex-specific body-size comparisons between individuals that successfully reproduced versus those that did not reproduce.
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Figure 3: 
                        Incubation temperature affected the fitness of sons differently from that of daughters.
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        Editorial Summary
Sex determined by degrees
In mammals and birds, sex is determined by genotype, at fertilization. But many reptiles, hedge their bets, determining the sex of an individual by interaction with the environment, typically temperature. Thirty years ago, Eric Charnov and James Bull (Nature 266, 828â€“830; 1977) speculated that environmental sex determination will be favoured by selection if it could be shown that different temperature regimes maximized reproductive fitness for each sex. Until now it has not been confirmed, partly because of the difficulty of setting up a 'control' experiment in which the 'wrong' sex is produced at a given temperature. Hormone treatments have been used to overcome this difficulty, and Daniel Warner and Rick Shine now confirm, in a species of Australian lizard, that the Charnov/Bull model is correct.
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