SUPPLEMENTARY MATERIAL
Continuous-trait model
In an additional IBM (hereafter, “continuous-trait model”), we treat coercion and resistance as continuously distributed values, corresponding to a genetic architecture involving many loci of small effect. This model allows for long-term evolution with unlimited escalation of coercion and resistance via mutation and selection, such that neither sex can permanently gain the upper hand in sexual coevolution. All other parameters are set up as in the discrete-trait models described in Methods, the only difference between the continuous-trait model and the discrete-trait (i.e., coercion and resistance) models being in the way sexually antagonistic traits are modelled and inherited. At the start of continuous-trait model simulations, individuals of each sex are given random trait values for coercion and resistance obtained from a normal distribution of mean 0 and standard deviation 1. Offspring inherit the averaged coercion and resistance values of their parents’ genotypes at the relevant locus +/- a mutational deviation: offspring genotype is determined by drawing a random value from a normal distribution centred at the mean of the parental genotypic values with a standard deviation of 1. This method of modelling mutation assumes that genetic variance is not diminished by persistent selection, and is therefore not realistic for a moderate number of loci. However, we used this approach in order to maximize evolvability of male coercion and female resistance traits, thereby allowing for a sexual ‘arms race’ unconstrained by short-term limitations on genetic variance.
We ran 25 simulations of each of 400 unique parameter combinations of the continuous-trait model, and collected the same data as described for discrete-trait models. In an additional run, we collected mean antagonistic trait values for each sex along with the other statistics described in Methods.
We found that, in continuous-trait simulations, P allele invasion was intermediate in frequency compared to the two discrete-trait models (compare and contrast Figures S2 A, S2 B and S3 A). The proportion of simulations ending in obligate parthenogenesis was also intermediate (compare and contrast Figures S2 C, S2 D and S3 B). These intermediate results emerged because of the dynamics of chase-away sexual coevolution: every coevolutionary step by one sex further escalated the arms race and selected for counter-adaptation in the other sex, such that coercion was never able to completely subdue resistance, or vice versa.
As in discrete-trait models, the timing of the P allele’s introduction in the continuous-trait model was an important determiner of evolutionary outcomes, with frequent transitions to obligate parthenogenesis occurring in non-equilibrated versions of the model when high resistance genotypes could associate with the P allele, and especially when parthenogenesis bore no cost (Figure S3 B). However, the negative effect of costly resistance on extinction rates was not as severe in the continuous-trait model as in the resistance model (contrast Figures S2 D and S3 B). This is because escalating sexual coevolution produced more diverse resistance and coercion genotypes than did sexual coevolution resolved in favour of females. This greater variation in female ability to resist also explains why P allele invasions and transitions to obligate parthenogenesis were less frequent in the continuous-trait model compared to the resistance model (contrast Figures S2 B and D with Figures S3 A and B, respectively): escalating arms races prevented fixation of permanently high resistance genotypes by facilitating the continuous production of ever-more coercive males. With females unable to decisively gain the upper hand, the ability of linkage disequilibrium between resistance and the P allele to drive males extinct was reduced.




Figure S1
Time-dependent changes in population statistics (A and B) and mean realised costs of mating (C and D) for a single simulation per mating-cost combination of discrete trait, equilibrated models. 
[image: H:\PhD Simulations\Output\Figures\corrected graphs AUG 2017\Sex ratio & mating costs 170117 A.png]Left-hand graphs (A and C) are from coercion models; right-hand graphs (B and D) are from resistance models. In upper graphs (A and B), population frequency (in red) is the population size divided by the carrying capacity, with extinction indicated by a frequency of 0. Male sex ratio (in green) is the number of males divided by the population size, with sex ratios above 0.5 indicating male bias. P allele frequency (in black) is the number of individuals carrying the P allele divided by the population size. In lower graphs (C and D), realised cost of mating is the mean lifespan penalty due to mating accumulated by females over their lifetime. Arrows indicate the time-step at which the P allele is introduced. Other parameter settings are: number of patches: high (i.e., low density); cost of resistance: 0; P allele timing: after prior sexual coevolution; cost of parthenogenesis: 0.


















Figure S2
Evolutionary outcomes of discrete trait (coercion and resistance) models following the introduction of the P allele.
Left-hand graphs (A and C) are from coercion models; right-hand graphs (B and E) are from resistance models. Upper graphs (A and B) show P allele outcomes; lower graphs (C and D) show reproductive mode outcomes. White regions indicate parameter spaces where population extinction occurred before simulations ended. N = 25 simulations for each parameter combination.A
B
C
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Figure S3
Evolutionary outcomes of the continuous-trait model following the introduction of the P allele. 
[image: ]Graph A shows P allele outcomes; graph B shows reproductive mode outcomes. White regions indicate parameter spaces where population extinction occurred before simulations ended. N = 25 simulations for each parameter combination.
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