Supporting Information File S3: Heritability literature
search, dataset assembly and meta-analysis procedure

Our aim was to find and compare heritability estimates for behavioural (social and non-
social), life history and morphological traits in natural mammal populations. We searched
the Web of Science Core Collection for articles and early access articles, initially with the
query “(heritability OR "quantitative genetic*" OR "additive genetic*") AND mammal AND
(wild OR natural)”. This search returned 115 results, which was reduced by checking titles
and abstracts. As this set was missing some known studies, we repeated the search without
“mammal” separately for each trait type of interest (“(heritability OR "quantitative
genetic*" OR "additive genetic*") AND (wild OR natural) AND behavio*”; “(heritability OR
"quantitative genetic*" OR "additive genetic*") AND (wild OR natural) AND morpholog*”;
“(heritability OR "quantitative genetic*" OR "additive genetic*") AND (wild OR natural) AND
“life history””). We added studies from these searches based on reading titles (and abstracts
where necessary). We excluded captive studies, human studies, and dental studies. The
resultant dataset included 175 estimates from 42 studies of 18 species of mammals. We
excluded 9 of these estimates (from 4 studies) as the same traits were assessed in the same
populations (and in the same sex) across multiple studies, so we retained only the most
recent estimates in those cases. Our final dataset therefore comprised 166 estimates from
41 studies of 19 populations of 18 species of mammal.

We collated heritability estimates (i.e., the ratio of additive genetic to total phenotypic
variance) alongside their 95% confidence intervals or standard errors where available. In
almost all cases, the variance due to fixed effects was not included in the phenotypic
variance. Where studies involved assessment of indirect genetic effects (e.g., maternal
genetic), our estimates of heritability included direct additive genetic variance only in the
numerator. Behavioural traits were categorised as ‘social’ or ‘non-social’ depending on
whether they were referred to as being social behaviours in the relevant paper.

For visualising the heritability estimates, in cases where only standard errors were provided
we calculated 95% confidence intervals as the estimate +/- 1.96*SE. We assessed statistical
significance from p-values where available, and otherwise on the basis of whether the 95%
confidence intervals excluded 0. Intervals have been truncated to 0,1 in some cases in the
figure for visualisation purposes.

For analysis of heritability estimates we use the MCMCglmm package (Hadfield, 2010) in R
v3.6.1 (R Core Team, 2019). We ran a series of meta-analytic models, each of which was run
for 270 000 iterations, with the first 20 000 iterations removed and then sampling every 50t
iteration to reach a final chain length of 5 000. We used weakly informative parameter-
expanded priors for the random effects, and evaluated model diagnostics as per main
methods.

We included a single fixed effect of trait type, with ‘Behaviour (non-social)’ as the reference
category and ‘Behaviour (social)’, ‘Life history’, and ‘Morphological’ as other categories.
Each model included random effects of DOI (unique study identifier) and ‘SpeciesPop’,
which treats each population within species as a unique term (these were not separated as



only a single species, roe deer, had multiple populations in the final data set). For Model 1
we did not include estimates of uncertainty on heritability estimates. For Models 2-5 we
incorporated standard errors (either taken directly from studies, or by dividing the range of
95% Cls by 3.92). We removed 18 data points for these models because no estimates of
uncertainty were provided for heritabilities in 4 studies. The 148 estimates used for Models
2,3,5 are taken from 38 studies of 19 populations of 18 species (non-social behaviour, n =
23, mean = 0.18, median = 0.09, range = 0.001-0.7; social behaviour, n = 22, mean = 0.08,
median = 0.05, range = 0-0.32; life history, n = 46, mean = 0.20, median = 0.15, range = 0-
0.81; morphology, n =57, mean = 0.33, median = 0.25, range = 0.02-0.87). Model 2 includes
the standard error as a random effect using ‘idh(SE):units’, fixing the variance to 1 using the
prior (setting the assumption that the between observation variance due to sampling error
can be approximated as the standard error squared). Model 3 allows direct estimation of
this observation variance (to determine whether the between observation variance
increases more with the reported standard error faster than it should). Model 4 is the same
as Model 3 but excluding 3 estimates where heritability was effectively 0 but the standard
error was very low despite being non-significant. We also fit a final model (Model 5) where
we collapse non-social and social behaviour into a single ‘Behaviour’ category to test
whether this differs significantly from Life history and Morphological categories.

All models returned very similar results, both qualitatively and quantitatively. Outputs from
models 3 and 5 are provided in Tables S13 and S14 respectively. We predict and plot Figure
3 using Model 3.



