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Appendix 1 - figure 1. 658 

 659 

Variance estimates for log of adult body size based on different models. Sex-specific (co)variance estimates 660 

based on empirical data using three different models in respect to assuming presence or absence of 661 

maternal genetic or maternal environmental effects and covariance between sex-specific direct genetic 662 

effects and sex-specific maternal genetic effects. Different colours differentiate between the models as 663 

indicated in the legend and results based on model 1 are reported in the results section of the main text. 664 

Circles indicate the REML estimates and error bars the delta-method approximate 95% confidence 665 

intervals. We acknowledge that the delta method, unlike the parametric bootstrap method, ignores 666 

parameter boundaries. Proportional contributions of each variance component to the phenotypic variance 667 

and correlations are shown in Appendix 1 - figure 2.  668 
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Appendix 1 - figure 2. 669 

 670 

Contribution of variances for log of adult body size based on different models. Sex-specific estimates for 671 

proportional contribution to the phenotypic variance and correlations for different random effects based on 672 

empirical data using three different models (as in Appendix 1 - figure 1) in respect to assuming presence 673 

or absence of maternal genetic or maternal environmental effects and covariance between sex-specific 674 

direct genetic effects and sex-specific maternal genetic effects. Different colours differentiate between the 675 

models as indicated in the legend and results based on model 1 are reported in the results section of the 676 

main text. Circles indicate the estimate with approximate 95% confidence intervals according to the delta-677 

method. We acknowledge that the delta method, unlike the parametric bootstrap method, ignores 678 

parameter boundaries.  679 
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Appendix 1 - figure 3. 680 

 681 

Data simulation results. Sex-specific variance estimates based on simulated data and using either the 682 

correct model or incorrect models, each containing one additional non-simulated variance component, to 683 

assess estimation bias based on the empirical data structure and pedigree. Simulated were sex-specific 684 

effects underlying residual variance (𝜎𝑒
2) and either direct additive genetic variance (A; 𝜎𝑎

2) maternal genetic 685 

variance (B; 𝜎𝑚𝑔
2 ), or maternal environmental variance (C; 𝜎𝑚𝑒

2 ). Different symbols differentiate between the 686 

models as indicated in the legend (variances were estimated following the covariance matrices as reported 687 

in the main manuscript) and simulated variances are indicated by black circles. Error bars show the 95% 688 

estimate confidence interval across a maximum of 1,000 simulations (convergence of some simulations 689 

using incorrect models failed). The most pronounced bias is present in (C), where the 𝜎̂𝑚𝑔
2  interval is well 690 

away from zero, even though only 𝜎𝑚𝑒
2  and 𝜎𝑒

2 were simulated (i.e., the confidence interval for the estimate 691 

𝜎̂𝑚𝑔
2  does not cover the true parameter value of 𝜎𝑚𝑔

2  = 0).  692 
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Appendix 1 - figure 4. 693 

 694 

Some variance estimates for log of adult body size depend on included fixed effects. Sex-specific 695 

(co)variance estimates based on empirical data for the selected full model (Full; model 1 in Appendix 1 - 696 

figure 1) and when excluding seasonal trends (- date) or maternal food treatment effects (- maternal food). 697 

Symbols indicate the REML estimates and error bars the delta-method approximate 95% confidence 698 

intervals. We acknowledge that the delta method, unlike the parametric bootstrap method, ignores 699 

parameter boundaries.  700 

  701 
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Appendix 1 - table 1. Model-selection parameters for three models on log of adult body size, different in 702 

respect to assuming presence or absence of either maternal genetic effects (mg) or maternal 703 

environmental effects (me), and for the latter covariance between sex-specific direct genetic effects (a) 704 

and sex-specific maternal genetic effects. 705 

Model 𝒗𝒂𝒓(𝒂) 𝒗𝒂𝒓(𝒎𝒈) 𝒗𝒂𝒓(𝒎𝒆) 𝒄𝒐𝒗(𝒂,𝒎𝒈) k logLik AIC 

1* + - + - 8 1876.3 -3736.5 

2 + + - - 8 1871.4 -3726.7 

3 + + - + 12 1873.6 -3723.2 

𝑣𝑎𝑟(𝑎): sex-specific direct additive genetic effect variance including between-sex covariance. 𝑣𝑎𝑟(𝑚𝑔): 706 

sex-specific maternal genetic effect variance including between-sex covariance. 𝑣𝑎𝑟(𝑚𝑒): sex-specific 707 

maternal environmental effect variance including between-sex covariance. 𝑐𝑜𝑣(𝑎, 𝑚𝑔): covariances 708 

between sex-specific direct additive genetic effects and sex-specific maternal genetic effects. k: number 709 

of (co)variance parameters. LogLik: REML estimate of the log likelihood (the higher the better). AIC: 710 

Akaike’s information criterion (the lower the better). * Chosen model.  711 
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