Supplementary info 
Table S1. Hypotheses put forward to explain group living in Badgers.
	Hypothesis Proponents
	Mechanism
	Predictions and Interpretations

	Resource Dispersion Hypothesis (RDH). Kruuk (1978)
	Resource availability varies with space and time and animals will hold territories that account for this variability by sometimes defending extra resources.
	Territory size is determined by dispersion of resource patches. Larger territories will be seen where the distances between resource patches are greater. Group size is determined by the heterogeneity of resources and the richness of resource patches. Larger groups will be observed where resource patches are richer. Territory size and group size are unrelated.

	Constant Territory Size Hypothesis (CTSH). Lindstrom (1980)
	Larger group sizes can exist in better years owing to the availability of more food resources. The group should be reduced to its primary members at least once every lifetime, with group size limited by emigration of subordinate animals under poor conditions.
	Territory size is constant despite interannual variation in food supply. Group size is dependent on resources. Regarded as a temporal extreme of the RDH.

	Prey Renewal Hypothesis (PRH). Waser (1981)
	Prey renewal rate determines territoriality.
	Low rates of prey renewal favour territoriality. Rapid rates of prey renewal increase the number of conspecifics that can be tolerated in the territory.

	Territory Inheritance Hypothesis (TIH). Lindstrom (1986)
	Subordinate animals reach reproductive status by inheriting natal territory. Group formation depends exclusively on food abundance.
	Groups only form in small territories. Maximum group size is 4-5 adults. Assumes no cost to an adult maintaining a territory that is sustaining a group even before it has assembled a group - the model is concerned with the maintenance rather than the origin of group living (Woodroffe and Macdonald, 1993). Thought to require resource dispersion as an underlying driver.

	Anti-kleptogamy Hypothesis (AKH). Roper et al. (1986)
	Territories are maintained by males and act to prevent access to females.
	Predicts seasonal changes in territory defence and latrines on borders between groups. Older females have been found to spend more time visiting latrines than males. Both males and females are found living in exclusive territories defended against both sexes (Latour, 1990; Pigozzi, 1987). Gives no explanation of the lack of correlation between group size and territory size.

	Cub Defence Hypothesis (CDH). Wolff (1993)
	Territoriality in females has evolved to reduce infanticide and is independent of the distribution and abundance of food. Predicts a seasonal pattern of defence and aggression.
	A territory is defended to keep intruders as far as economically possible from the sett. Assumes that the spacing of females is dependent on resources and that the spacing of males is dependent on the spacing of females. No explanation of male groupings that are seen in badgers.

	Den Site Hypothesis (DSH). Doncaster and Woodroffe (1993)
	Location and size of the den (sett) determine the asymmetrical configuration of territory borders and thus determine territory size and shape.
	The resource quantity and quality contained within a territory is dependent on the location of the main sett.

	Passive Range Exclusion Hypothesis (PREH). Stewart et al. (1997)
	Central foraging place creates a gradient in resource availability which maintains territory size and shape which in turn regulates group size.
	Predicts that once a resource gradient is established, a strategy of preferential feeding optimizes food intake. Theory predicts that the presence of a territory owner signals unprofitable foraging which increases avoidance by intruders. Range exclusion theory is expected to break down at low food patch densities (regardless of patch richness). Range Exclusion should be strong in non-kin groups living in restricted locations (e.g. limited resting sites), where food is not highly mobile relative to the predator, where individuals forage solitarily or in subgroups and where food has a homogeneous or multi patch distribution.

	Integrative Hypothesis (IH). Revilla and Palomares (2002)
	Ecological constraints determined by the availability of key resources shapes the degree of competition between individuals. Demographic constraints are defined by mortality rates of dominant individuals and of animals during dispersal. Behaviour is constrained by the same conditions that favour philopatry over dispersal.
	Assumes the basic social unit is a pair, with high competition during periods of food stress encouraging young animals to disperse from their natal territory. Predicts philopatry to be adopted where competition for food is low.
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Error structure included in Equations S2 and S3




	Table S2. Component models for Structural Equation Model detailing response variable and predictor variables for each model. Each component model includes a linear mixed effects model with social group as a random effect

	Response variable
	Predictors

	Territory Size
	Adults + Neighbours + Habitat + Land Aspect + Annual Variation

	Cubs
	Territory Size + Adults + Weather + Land Aspect + Annual Variation

	Adults
	Weather + Land Aspect + Annual Variation

	Neighbours
	Weather + Annual Variation

	Habitat
	Aspect








 

