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Previous models for the evolution of alternative male mating behavior have virtually ignored the role of female choice. We
present a model in which female choice favors the evolution and maintenance of alternative mating strategies in male ruffs,
Philomachus pugnax. Resident male ruffs establish and defend courts on leks against other residents, while non-territorial satellite
males move between leks and among courts on a lek. Residents appear to actively recruit satellites to their courts, even though
satellites may mate with females once there. Resident behavior toward satellites and data on female behavior suggest that
residents benefit from a satellite’s presence due to some female preference for mating on co-occupied courts. However, if all
residents accept satellites, none gains any relative advantage, yet all pay the costs of having satellites on their court. We present
a game theoretical model that shows that the relative nature of female choice places residents in an evolutionary dilemma with
respect to satellite acceptance. Although all residents would benefit if satellites could be cooperatively excluded from leks, the
only evolutionarily stable strategy for individual residents is to defect and accept satellites. The model also demonstrates that
this “resident’s dilemma” likely exists only in a local sense, since the failure of residents to cooperatively exclude satellites from
leks need not result in globally lower payoffs, due to frequency-dependent selection on the proportion of satellites in the
population. Our analysis suggests that the resident—satellite relationship in ruffs, despite its obvious competitive elements, is
fundamentally a cooperative association favored by female choice. Female choice has also been proposed as the primary mech-
anism selecting for male association to form leks in ruffs. In this context, resident-satellite associatdons may be thought of as
transitory “leks within a lek.” Koy words: alternative mating strategies, cooperation, female choice, game theory, leks, Philomachus

pugnax, polymorphism, prisoner’s dilemma, ruffs, sexual selection. [Behav Ecol 8:218-225 (1997)]

W11y do unrelated males of some species form associations
while competing for mates? This question has been
considered in depth in discussions of the evolution of leks, a
striking example of close association among competing males
(e.g., Bradbury and Gibson, 1983; Clutton-Brock et al., 1993;
Hbglund and Alatale, 1995; Wiley, 1991). Hypotheses for why
leks occur differ fundamentally in the nature of the proposed
relationships among participating males. Some models em-
phasize mutual benefits for males due to female preference
for mating within male aggregations (female choice models:
Bradbury, 1981; Gibson eg al., 1990; Lank and Smith, 1992;
Queller, 1987; Wrangham, 1981; black hole models: Clutton-
Brock et al., 1992) or due to decreased predation risk relative
to solitary display (Gosling, 1986; Lack 1968; Witenberger,
1978). Several models imply a neutral relationship among
males, suggesting that individual males simply assemble in-
dependently at sites with above a encounter rates with
fernales (hotspot models: Balmford et al.,, 1993; Bradbury,
1981; Lank and Smith, 1987; Westcott, 1994). Finally, other
models propose that leks result from lower satus males par-
asitizing higher status males by clumping around them and
intercepting females (hotshot models: Arak, 1983; Bechler
and Foster, 1988; Hoglund and Robertson, 1990; Walaz, 1982;
Widemo and Owens, 1995). It has proved difficult to deter-
mine the relative importance of these mechanisms in favoring
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male association at leks in different species (Clutton-Brock et
al,,1993; Hoglund and Alatalo, 1995; Wiley, 1991).

In many species, associations also occur between competing
males with alternative mating behaviors (Arak, 1984; Austad,
1984; Gross, 1996; Taborsky, 1994). Examples include nondis
playing *satellite” males that surround displaying males and
intercept approaching females (e.g., bullfrogs, Rana catesbe-
ana Howard, 1981, 1984), and “sneakers” or “female mim-
ics” that place themselves near the nests of territorial males
and attempt to fertilize the eggs laid there by fe-
males (e.g., sunfish, chom macrochirus Dominey, 1981;
Gross, 1982). These associations are usually interpreted as par-
asitism of displaying or territorial males (Arak, 1984; Gross,
1996), and in this sense parallel the hotshot mechanisms pro-
posed for the evolution of leks.

The ruff (Philomachus pugnax) is an Old World sandpiper
that breeds across the lower Palearctic from Engiland to Si-
beria (Cramp and Simmonas, 1983; Scheufler and Sdiefel, 1985;
van Rhijn, 1991). The mating system of the ruff is unique
among animals in having both well-developed leks and an in-
mgumg association within leks between males with alternative
mating strategies (Hogan-Warburg, 1966; van Rhijn, 1973,
1991). All males pursue one of two genetically determined
mating strategies over their entire lifedme (Lank et al., 1995),
each with associated plumage patterns. The majerity ef males
are termed “in dents” or “residents” when they defend
approximate 1.5-m? lek mating courts against other residents
(Hogan-Warburg, 1966). The remaining males are nonterri-
torial “satellites” that move between leks while tracking fe-
male movements (Lank and Smith, 1987). At a lek, satellites







