Supplement A. Detailed model description.
We commence the life cycle with a population  of adult parasite at time  that carry alleles h (specialized for exploiting host H) in proportion  and allele c (for host C) in proportion . Adults mate randomly and consequently produce eggs (zygotes ) of genotypes xy=hh, hc, or cc according to Hardy-Weinberg equilibrium:
(S1)			
where  is the vector of the abundances of zygotes carrying the three different genotypes hh, hc, and cc, R is the net fertility of parasites, i.e. the per capita number of eggs or larvae reduced by all components of mortality previous to interaction with host. In the case of Maculinea this may, for example, be mortality due to climatic conditions, egg mortality among eggs by Trichogramma parasitoids, invertebrate predation of young larvae on host plants, or simply the failure to be adopted by any ant at all (Thomas et al., 2009).
These zygotes are randomly assigned to (potential) hosts – ants of the genus Myrmica in case of Maculinea – in direct proportion to the hosts' relative abundance in the community ( and ):
(S2) 			
Zygotes become adopted by the assigned host, with probability (fitness)  that depends on the match between the zygote's genetic composition and the type of host: we have to separate between six possible combinations (2 hosts X=H or X=C and 3 parasite genotypes, xy=hh, hc, cc) and thus six different possible values for fitness w: 
(S3)			
with  the vector of the number of larvae of each genotype adopted by each host. Note that survival is, up to this moment, density-independent and only defined by the match between host type and a parasite's genotype; at least in the specific case of the Maculinea-Myrmica system this seems to be justified as the host’s decision to adopt a larva or not falls very early and before competition among larvae becomes relevant. Note that we ignore here the density-dependent competition occurring between young Maculinea larvae on their initial host plants (Thomas et al., 1989; Mouquet et al., 2005) – due to the random assignment this should not impact the validity of our model. Surviving young larvae compete on or within the host for critical resources according to a Beverton-Holt equation (see Hassell et al., 1976; Beverton Holt is identical to Hassell’s model with parameter β=-1) with 'habitat capacity' K provided by each host adjusted according to the host's relative abundance
(S4)		 with 
Survival of larvae in host C is calculated accordingly. Note that we here assume that density regulation occurs at the level of the population as a whole whereas in the Maculinea-Myrmica system it occurs within individual colonies (see Hochberg et al., 1994); however, the stochasticity introduced by this should become small if the host population is sufficiently large. The larvae surviving the competitive phase with probabilities and  will finally emerge and constitute the adults of the next generation emerging in the local site under investigation (see below).
(S5)		
To complete the life cycle we must estimate the new proportion pt+1 of allele h among the adults of the next generation. To do so we need to collect the terms contributing to the frequency of h in the total gene-pool provided by adults emerging from either type of host. Note that homozygotes hh will contribute two copies of the allele h to the gene-pool, heterozygotes hc only one and that the total gene-pool consists of  genes:
(S6a)	

	
and consequently the new frequency of allele c is
(S6b)

Equilibrium conditions. The system described above resembles as such a simple textbook population genetic model with two trivial conditions for equilibrium in the closed system, i.e. a system completely monotypic with respect to the utilization of hosts. A possible third equilibrium  is provided by the solution of eq. (6a) (yielded after some simple algebraic manipulation)
(S7) 		
The system can be analyzed analytically but in this case a graphical representation (Figure 1) of the model may more comprehensibly demonstrate the principal aspects of the model's behavior; a full mathematical treatment is provided in Supplement B.

Supplement B. Conditions for stable coexistence
Equation (S7) provides us with one solution for a possible non-trivial equilibrium corresponding with coexistence of host using strategies:We need to clarify under which conditions this solution will fall into the open interval ]0, 1[.
To ease further progress and understanding of the primary principles we further simplify by taking the specific assumptions that (i) , that (ii) , that (iii) , and (iv) that . In this case eq. (S7) simplifies to
(S8)		
This equation defines the conditions under which coexistence () is possible. As nominator and denominator have to be of same algebraic sign to provide positive results we have to separate between two possible cases.

Case 1: 
 requires that also  and thus  whereas
requires that  and thus . 
An equilibrium  is consequently possible under condition (c1),. 

Case 2: 
requires that alsoand thus whereas
requires that thus 
An equilibrium  is thus possible under condition (c2), .
These two conditions c1, c2 separate zones I and I* from II or III in Figure 1 of the main text.

The existence of such an equilibrium does not guarantee, however, that a rare mutant (or immigrant) could invade a population dominated by one strategy, i.e. a population where  (strategy C dominates) or  (strategy H dominates). To decide we can compare the fitness F(H) and F(C) of an invader that would be expressed in heterozygotes only – these fitnesses are defined by eqs. (S6a) and (S6b) of Supplement A, taking into account the simplifying assumptions defined at the beginning of this section and ignoring the identical normalizing denominator of both equations:
(S9a)		 with q=1-p
(S9b)		
In the invading case p is either 1 or 0 (and q either 0 or 1). We can summarize the expected fitnesses of the two strategies for the two invasions scenarios in the following table (bold letters for the fitness of the resident population): 
	Gene frequency h
	F(H)
	F(C)

	p=0, q=1
	w
	1-f

	p=1, q=0
	f
	w



For invasion to be possible the fitness for the potential invader must be larger than that of the resident strategy. This is, however, not possible in case 1 where because of condition  (note that this also implies that w<1-f); this is the scenario presented in Figure 1a (zone II) of the main text. The potential equilibrium is thus unstable and ultimately one allele will dominate depending on starting conditions.
In case 2 () mutual invasability is assured because condition guarantees that in either case the fitness of the invading strategy would be larger than that of the resident population. An equilibrium would in this case be stable and the two strategies could coexist (zone III in Figure 1b).
Supplement C. Implementation of dynamics in host abundance.
Simulating the host-parasite dynamics under changing host abundance requires only two small modifications of the iterative model defined by equations (1)-(6) in Supplement A. First, we consider host abundance  to be dynamic in time (). In principle any kind of dynamics could exist but it is unlikely that e.g. the abundance of host ants in the case of Maculinea would fluctuate dramatically from generation to generation (year to year). Here we will only evaluate scenarios where we assume that the abundant of hosts changes gradually in a sine-like pattern. To also allow for scenarios where  is bounded to fluctuate with certain (possibly asymmetric) ranges  we generate these dynamics by equation
(S10)			.
Parameter  defines the length (measured in generations) of a single, complete cycle from . In the scenarios to be evaluated we assume, without loss of generality, that , i.e. initially (at ) the habitat is dominated by host H, and that allele h is dominant in the population of parasites, i.e. .
The second modification is that we assume that in each generation some non-fertilized parasites carrying either homozygous genotype (hh or cc) immigrate into the population in equal proportion, i.e. . Note that assuming that host preference could switch between hosts by mutation would have an analogue effect.
This modification requires recalculation of the population size () and adjustment of the frequency of allele h () following immigration and before the formation of new zygotes:
(S11a)			
(S11b)			
This modified values for  and are then used to iterate through eq. (S1)-(S6) of Supplement A again. 

Supplement D. The effect of simplifying assumptions
(1) The principle conclusions derived above are not undermined if our simplifying assumptions are not met – in Figure 1 we actually show a scheme where and . A stable coexistence would still be possible (for certain values for host abundance f) as long as the fitness of heterozygotes is larger than that of both homozygotes.  This conclusion is also valid if homozygotes would not reach identical fitness on their corresponding hosts, e.g. if  whereas .
(2) Equally, it is not mandatory that the fitness values of heterozygotes were identical on the different hosts, i.e. if . In our schematic Figure 1 such inequality would be accounted for by a non-zero slope of the fitness line for the heterozygotes.  
(3) Competition dependent survival  should typically reduce the fitness of the dominant strategy as they will intensively compete on their host whereas the alternative host is little exploited. Such competition should result in some asymptotic bending of the fitness lines for homozygotes in Figure 1. At least as long as fitness curves remain monotonic this would also not undermine the principle validity of our arguments; quantitatively the size of zones II and III will be expanded by such competition effects, however.
(4) The validity of the model is not restricted to the case of just two alternative hosts. Independent of the number of hosts it will be difficult for a mutant or immigrating host-use type to spread when rare. There may be a bigger chance, however, that some of the many different heterozygotes that could be formed would not suffer such a large fitness disadvantage () so  that some rare genes might indeed invade.
(5) In our model we assume the immigration of unfertilized individuals that mate with members of the resident population but often enough immigrating females may have mated before immigration. If the immigrant is a homozygous of the same kind as the dominant residents this will hardly make a difference. However, if the immigrant is homozygous for the rare allele and mated with a similar individual before migration – a likely constellation given the model assumptions – it will introduce homozygous zygotes into the resident population that may indeed have a higher fitness than those of the resident type. Even though the offspring of this immigrant later likely mate with resident homozygotes and are thus likely to leave heterozygous grandchildren immigration of fertilized individuals should accelerate shifting to the more abundant host compared to the results presented here. However, there is no reason to except fundamentally different outcomes to those presented here.
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