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Assessing and choosing among potential mates can be
a demanding task, requiring acquisition and processing of
a wide variety of information about mate quality. For ex-
ample, static traits of potentialmates, such as coloration,
body size, song quality, or scent, can be evaluated against
innate preferences (Andersson & Iwasa, 1996; Bateson,
1983; Collins, Hubbard, & Houtman, 1994; Gibson &
Langen, 1996; Gould & Gould, 1997; Houde, 1997; Jen-
nions, Blackwell, & Passmore, 1995; Jennions & Petrie,
1997; Witte & Ryan, 1998). Behavioral cues, such as
courtship vigor, winning intrasexual contests, acquiring
territory or nuptial gifts, or engaging in parental care,
may play a role in mate choice (Alatalo, Lundberg, &
Glynn, 1986; Deutsch & Nefdt, 1992; Horne & Ylönen,
1996; Mennill, Ratcliffe, & Boag, 2002; Schwagmeyer
& Mock, 2003; Thornhill, 1976; Vinnedge & Verrell,
1998). In addition, demographic and life history factors,
such as the number of potentialmates available, the costs
of searching for a mate, and the age and past mating history
of the chooser, may affect mate selection (Gibson & Bach-
man, 1992; Janetos, 1980; Kodric-Brown & Nicoletto,
2001; Real, 1991;Riebel, 2000; Wiegman, Real, Capone,
& Ellner, 1996).

Environmental factors—for example, ambient color,
temperature and lighting, predation, food availability,
seasonal timing, or climatic events—can also influence
mate selection and reproductive behavior (Badyaev &

Martin, 2000;Blackwell & Passmore, 1996;Endler, 1991;
Heindl & Winkler, 2003; Magnhagen, 1991; Roitberg,
Sircom, Roitberg,Van Alphen, & Mangel, 1983;Sullivan,
1994). In some cases, factors used to judge males, such
as local song dialects or courtship strategies used, are
particular to the local environment (Baptista & Trail,
1992;Freeberg, 2000;Reynolds,Gross, & Coombs, 1993).
All of these factors may interact to determine the best po-
tential mate in any given context. For example, bright
males may enjoy enhanced reproductive success in some
contexts, whereas in other contexts (e.g., under predation
risk), drab (less conspicuous)males may be favored (Godin
& Briggs, 1996; Gong & Gibson, 1996).

One means of managing all this information and fil-
tering out the unimportant from the critical is to learn
about potential mates by observing the behavior of oth-
ers. If interacting with more knowledgeable conspecifics
can shape preferences, then naive individuals can de-
velop mate choice behavior that is locally adaptive. In-
deed, there are many examples of social experience
structuring mate preferences. From very early in life,
young can learn aspects of their sex and species from in-
teractions with parents and siblings (Bateson, 1978; Gal-
lagher, 1976; Slagsvold,Hansen, Johannessen, & Lifjeld,
2002). Also, throughout development, interactions with
conspecifics can shape later mating preferences and mat-
ing behavior (Freeberg, Duncan, Kast, & Enstrom, 1999;
Riebel, 2000; West & King, 1988; White, King, & West,
2002).

The focus of this review will be on immediate effects
of social context on mating preferences—specifically, on
whether individualscan benefit from observing the mate-
choice decisions of others. By copying a conspecific’s
mate choice, the copier can select a mate of no worse
quality than did the chooser. In addition,copying females
avoid all costs associated with independently searching
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Evidence from both field and laboratory is consistent with the hypothesis that animals can acquire
mate preferences by observing the mating behavior of others. It is difficult, however, to distinguish so-
cial learning about mates from a host of other social effects on mating that do not produce changes in
preferences.Examples are drawn from laboratory studies on mate choice in female and male Japanese
quail that illustrate ways in which social cues influence mating decisions. Quail of both sexes use so-
cial cues to modify their mate choices, but the sexes use the information to serve different purposes.
Female quail gain preferences for males seen mating with other females, whereas males avoid females
that they had observed mating with other males. This sex difference in social learning provides an ex-
ample of how costs and benefits of sexual behavior can shape decision-making processes. Implications
of the influence of social learning on sexual selection are briefly discussed.
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for and assessing mates (Brooks, 1998; Dugatkin, 1996;
Gibson & Höglund, 1992; Kraak, 1996; Losey, Stanton,
Telecky, Tyler, & the Zoology 691 Graduate Seminar,
1986; Nordell & Valone, 1998; Pruett-Jones, 1992).

Theory
Several theoretical models have been used to investi-

gate how socially influenced (nonindependent) mate
choice may affect assortative mating and sexual selection
(Agrawal, 2001; Gibson & Höglund, 1992; Kirkpatrick
& Dugatkin, 1994; Laland, 1994; Losey et al., 1986;
Pruett-Jones, 1992; Servedio & Kirkpatrick, 1996; Sirot,
2001; Stöhr, 1998; Wade & Pruett-Jones, 1990). Results
suggest that, depending on the underlying economics of
why animals are socially influenced, intensity of sexual
selection can be increased, decreased, or left unchanged
by nonindependent mate choice. If, for example, females
copy other females as a strategy to avoid the costs of
searching for a mate, then selection pressure on males
can be reduced by female mate-choice copying because
fewer females are independently assessing male quality
and the success of high-quality males will be dependent
on the ability of choosers to discriminate among males.

Alternatively, if females copy others to learn about the
quality of males, mate-choice copying could increase se-
lection pressure on male traits. In such cases, female
preferences would become concordant, increasing vari-
ance in male mating success. As a result, a minority of
males would garner the majority of matings.

Some social effects on mate choice may appear to be
a result of nonindependent choice, but are not. For ex-
ample, a male’s attractiveness may increase as a result of
his mating with one female due to his increased courtship
vigor. Other observing females may select such a male,
but each one’s choice would be based on her own indepen-
dent preferences for his display (Grant & Green, 1996;
Slagsvold& Viljugrein, 1999). In other cases, females may
have a tendency to aggregate and travel in groups (con-
specific cuing; Kiester, 1979). Such social movement
could lead to many matings for a male in an area visited
by an aggregation of females, but, again, there would be
no modification of females’ preferences (McComb &
Clutton-Brock, 1999; Shuster & Wade, 1991).

Empirical Support
In the field, evidence of social factors affecting mate

choice comes predominantly from research on lekking
species. In lekking animals, groups of females visit mating
areas occupied by many courting males. The common fea-
ture of lekking species is high variance in male repro-
ductive success, driven by high concordance in female
choice (Bradbury & Gibson, 1983; Bradbury, Vehren-
camp, & Gibson, 1985; Höglund & Alatalo, 1995). Leks
thus provide an excellent venue for looking for social in-
fluences on mate choice decisions; females have the op-
portunity to observe the mate choicesof others and choose
similarly. Field experiments suggest that mate-choice
copying may occur in some lekking species but not in

others (Clutton-Brock, Hiraiwa-Hasegawa, & Robert-
son, 1989; Dugatkin & Höglund, 1995; Gibson, 1992;
Gibson, Bradbury, & Vehrencamp, 1991; Lill, 1974; Mc-
Comb & Clutton-Brock, 1999). Lack of experimental
control often makes it impossible to determine for cer-
tain what factors are responsible for any observed skew
in mating success.

Laboratory preparations make it possible to examine
the stimulus control of mate-choice decisions, although
they sacrifice some ecological validity. Dugatkin and
collaboratorsconducteda series of studies of mate-choice
copying in Trinidadian guppies (Poecilia reticulata; see
also Goldschmidt, Bakker, & Feuth-de Bruijn, 1993;
Grant & Green, 1996; Schlupp, Marler, & Ryan, 1994;
Shuster & Wade, 1991; Witte & Ryan, 1998, for work in
other aquatic species). Dugatkin (1992; Dugatkin &
Godin, 1992) gave focal female guppies the opportunity
to view two target males in end chambers of an aquarium.
A model female was placed in one of the male’s cham-
bers so that the focal female could view him courting and
copulating with a female, whereas the other male was
alone. Significantly more focal females than expected by
chance spent the majority of their time nearer the male
observed copulatingwith the model female. The observed
bias in females’ choices could not be explained by a ten-
dency to school near a group or in an area where other fe-
males had been seen or to choose the male as a result of
his increased courtship vigor.

Dugatkin used fish that were first-generation descen-
dants of wild populationsfrom the Quaré and Turure Rivers
in Trinidad.Recent evidencehas revealed thatmate-choice
copying in guppies may not generalize across popula-
tions. Lafleur, Lozano, and Sclafani (1997) failed to find
evidence of mate-choice copying in domestic lines of
guppies, and Brooks (1996) failed to find mate-choice
copying in a feral population from South Africa. In fact,
Brooks (1999) reported an opposite effect in an Aus-
tralian population: that focal females spend less time near
a male seen courting a female. The reason for the dis-
crepancy in female guppy mate choice is not clear. Possi-
bly, across populations different ecological factors exist
that vary the advantage of mate-choice copying (Dugat-
kin, 1998).

If female guppies copy the mate choices of others,
why do they do so? Dugatkin and Godin (1993) provided
some support for the hypothesis that females use mate-
choice copyingas a strategy for learningmate preferences.
They investigated the intensity of mate-choice copying
among guppies of different ages, reasoning that if mate-
choice copying were used by naive females to learn to
choose quality mates, then younger females would ben-
efit more from copying older, more experienced females
than vice versa. They found that smaller (assumed to be
younger) females copied the mate choices of larger (as-
sumed to be older) female models more readily than larger
females copied the mate choices of smaller females.

Dugatkin and Godin (1998) attempted to determine if
changing costs associated with mate choice might influ-
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ence mate-choice copying.To do so, they tested focal fe-
males that had been food restricted, hypothesizing that it
would be more costly for such females to expend energy
in searching for and assessing a mate. Hungry females
did not, however, show an enhanced tendency to copy
other females’ mate choices. In fact, contrary to the hy-
pothesis, they showed a decreased tendency to mate-
choice copy, possibly because females do not engage in
mate choice when hungry. Currently therefore, there is
little empirical evidence in support of the avoidance-of-
search-costs explanation of mate-choice copying (see
also Briggs, Godin, & Dugatkin, 1996).

MATE CHOICE IN FEMALE
JAPANESE QUAIL

Here, I describe a research preparation designed to aid
in the understandingof the role of social learning in mate
choice in an avian species, the Japanese quail (Coturnix
japonica). Of particular interest is whether social cues
impact mate choice and mate preferences in quail, what
is learned socially about potential mates, and, finally,
what stimuli control such effects.

Natural History
The Japanesequail is a popularmodel species for study-

ing sexual behavior due to the year-round willingness of
quail to engage in sex and their robustness in laboratory
environments (Mills, Crawford, Domjan, & Faure, 1997).
Unfortunately, quail are less popular as subjects of field
studies. The few reports of the mating behavior of Japa-
nese quail in natural or seminatural environments sug-
gest that both sexes engage in mate choice (Mills et al.,
1997; Nichols, 1991). Males actively pursue and attempt
to mount females, whereas females engage in mate
choice by regulating proximity to males. Quail mate ei-
ther monogamously or with some degree of polygamy.
Within a breeding season, mate switching and extrapair
copulations occur and females can lay multiple clutches

(Nichols, 1991). Males provide little to no parental care
(Domjan & Hall, 1986b; Hess, Petrovich, & Goodwin,
1976; Mills et al., 1997; Nichols, 1991).

Female Mate Choice: Enhancement of
Preferences

Galef and White (1998) studied whether social factors
could influence the mate choices of female Japanese
quail. The procedure was similar to that of the guppy ex-
periments described above. A focal female quail was
given a 10-min pretest during which she could affiliate
with two males held in the end chambers of a mate choice
apparatus (Figure 1). For the next 10 min, the focal female,
held in the center of the apparatus, saw a model female
mate with the male with which the focal female had
spent the minority of time nearer during the pretest (her
nonpreferred male). After the model female had been re-
moved, the focal female had a 10-min posttest during
which she could once again affiliate with the two males.
The difference in the amount of time focal females spent
with their initially nonpreferred males was calculated.
Thus, each female served as her own control.

Focal females consistently showed a significant in-
crease in the time they spent affiliating with males seen
mating with model females (Figure 2; Galef & White,
1998). In contrast, females having no opportunity to ob-
serve a model female mate with their nonpreferred males
remained consistent from pretest to posttest in the amount
of time they spent affiliating with the two males. Focal
females spent a mean of 2.21 (60.40) min with their
nonpreferred males in the pretest, and increased the time
they spent with those males to a mean of 5.22 (60.70)min
in the posttest. This increase in the time focal females
spent with their nonpreferred males after seeing them
mate with another female has been remarkably consis-
tent and has now been replicated in different laboratories
(e.g., Akins, Levens, & Bakondy, 2002). Recent results
suggest that focal females will modify their preferences
for nonpreferred males after seeing video images of

Figure 1. Scale depiction of mate choice apparatus used to test female and
male quail in Galef and White (1998) and White and Galef (1999a, 1999b,
1999c, 2000a, 2000b).
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model females mating with their nonpreferred males
(Ophir & Galef, 2003a), or when presented with static,
taxidermically prepared model females positioned near
nonpreferred males (Akins et al., 2002).

Stimulus Control of Mate Choice
Although the results described above are consistent

with the hypothesis that female preferences are modified
as a result of social experience, there are a number of al-
ternative hypotheses that could potentially explain the
findings. First, focal females could be choosing inde-
pendently, spending more time with the nonpreferred
male after he mated because he had become more at-
tractive while courting and copulating with the model.
Alternatively, focal females could be moving into an area
where they had recently seen another female. In the lat-
ter case, an area, rather than a male, had become more at-
tractive to focal females in the posttest. Furthermore, the
amount of time a female spends near a male may not re-
flect her desire to mate with that male.

Galef and White (1998; White & Galef, 1999b) con-
ducted a series of experiments to differentiate among the
various possibilities.To determine whether males changed
as a result of the interaction with a model female, Galef
and White (1998) blocked focal females’ view of the
interaction between the model female and the male. They
found that females had to observe the interaction be-
tween a male and a model female to change their behav-
ior toward their nonpreferred males. But what part of the
interaction between the male and the model female was
most important in changing the focal females’ affiliative
preferences? White and Galef (1999b) separated model
females from nonpreferred males with either a transpar-
ent or an opaque Plexiglas barrier. The model females

and males could not copulate, but in various conditions
the focal females could see (1) both a model female and
a courting male, (2) a model female and a male standing
beside her but not courting, or (3) a courting male but
not the model female he was courting. Focal females in-
creased the time they spent affiliating with their nonpre-
ferred males only in the first two cases, when model fe-
males could be seen. Whether or not the male courted
was irrelevant.

These data suggest that observation of a female is a
critical stimulus for focal females to modify their affil-
iative behavior. When White and Galef (1999b) used a
male instead of a female as a model, focal females did
not increase the time they spent aff iliating with their
nonpreferred males. Thus, the increase in time focal fe-
males spent near their nonpreferred males was not a re-
sult of the focal females’ going to an area where more
birds had been seen. It was possible, however, that focal
females were moving toward an area where other fe-
males had been seen, whether or not males were in the
area (see Kiester, 1979). By reversing the locations of
the two males after the focal female had observed the
model and one of the males interact, White and Galef
(1999b) tested whether focal females were attracted to
the location where a male and a female had been seen or
to the nonpreferred male per se. After reversal of the lo-
cations of the males, females increased the time they
spent near the nonpreferred male even when he was in
the new location. Thus, females were attending to the
cues produced by other females and changing their be-
havior toward males as a result.

The finding that focal females did not need to see the
model and male mate or even court may raise questions
as to whether this is a true case of mate-choice copying
(Pruett-Jones, 1992). If the definition of mate-choice
copying requires copying of the actual act of mating,
then the change in female quail’s preferences described
above is not mate-choice copying. If, however, the defi-
nition of mate-choice copying requires only that females
copy the mate choices of other females, then the quail
result is a case of mate-choice copying.

To an observing focal quail, close proximity between
a male and a female is probably a reliable indicator of
mate choice. Given that male Japanese quail are so sex-
ually aggressive, in the wild a female standing within
20 cm of a male for 10 min would most likely be mounted
or would have copulated recently with that male (see
Domjan & Hall, 1986a; Nichols, 1991). Thus, female
quail do seem to be copying the mate choices of other
females, if not their actual mating behavior.

Validating the Measures
I have discussed social influences on female affilia-

tive preferences in terms of focal females’ preferred and
nonpreferred males, yet the possibility exists that the
time that a female spends affiliating with a male is not a
valid measure of her intention to mate with him. The de-

Figure 2. Mean change from pretest to posttest in the time focal
females spent with the initially nonpreferred male in conditions
in which the focal females observed a model female with the non-
preferred male during the observation phase (model female; N 5
13) and in which the focal females did not observe a model female
during the observation phase (no model female; N 5 11). Data
are taken from Galef and White (1998). Bars represent 61 SEM.
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sign of the mate-choice test used with quail is similar to
that of tests commonly used to examine mate choice in
many other species. The advantage of this preparation is
that it allows female choice to be isolated from male co-
ercion. However, the validity of the proxy measure is
tested only in a few studies in which time spent near a
conspecific of the opposite sex is used as the proxy mea-
sure for sexual preference. White and Galef (1999a) de-
termined whether time spent by a female quail near a
male was a predictor of her preference to mate with that
male. To do so, White and Galef (1999a) harnessed
males on tethers in their end chambers. With the parti-
tions removed so that the end chambers were not sepa-
rated from the central choice arena, females could ap-
proach and solicit copulations from the tethered males
or remain out of their reach. The females had 10 min to
affiliate near two males in end chambers with partitions
in place, and then, when the partitions were removed,
they had 10 min to copulate with them. When given the
opportunity to copulate, the females copulated first, last,
and more often with the male with which they had spent
the majority of time in the preceding aff iliation test
(White & Galef, 1999a).

Trait Copying
If the females were learning about the qualities of

males by observing other females, what qualities of the
males were they learning about?White and Galef (2000a)
determined whether females could gain generalizable
preferences for traits of males seen mating. In order for
mate-choice copying to influence the evolution of male
sexually selected traits, females must gain a preference
not only for an individual seen mating, but also for that
male’s traits. In other words, a socially enhanced prefer-
ence would have to generalize to an enhanced preference
for other males sharing the characteristics of the male seen
mating (Agrawal, 2001; Kirkpatrick & Dugatkin, 1994).

To test this idea, White and Galef (2000a) took ad-
vantage of information concerning color mutations in
quail. Single-locus random mutations that influence
plumage coloration occur in Japanese quail (Cheng &
Kimura, 1990). For example, a mutation can produce
three white primary feathers on the wings. White and
Galef (2000a) created “pseudomutant” quail by giving
them a distinct feather-color trait: three white feathers
attached to their crowns. Although this trait does not
exist in nature, it is similar enough to real color muta-
tions that it could reasonably evolve through a single-
locus mutation. White and Galef (2000a) then used the
pseudomutants in a mate-choice copying preparation
similar to that of the experiments described above. Here,
focal females observed a pseudomutant male mating
with a model female in the ancillary chamber of the ap-
paratus (Figure 1) and then chose between a different
pseudomutant male and a normal male in the end cham-
bers. Only females that had observed the pseudomutant
male mating showed an enhanced preference for other
pseudomutant males during the preference test.

Learning About Behavior
In addition to providing information about the mor-

phological traits of males, recent research has revealed
that females may use social information to learn about
males’ aggressive behavior. Male Japanese quail can be
highly aggressive with conspecific males and can force
copulationsupon females. Ophir and Galef (2003b) have
shown that females that observe aggressive encounters
between males subsequently spend more time near the
losers of those encounters than near the winners. These
results are contrary to results from other species, which
showed that winners of aggressive contests are often pre-
ferred as mates (Mennill et al., 2002; Otter et al., 1999)
and suggested that females may be influenced by ob-
serving the mating behavior of others for reasons other
than mate selection—for example, to reduce the chances
of attack by an aggressive male (Persaud & Galef, 2003).

In sum, results of female mate-choice experiments
have revealed that (1) female quail modify their prefer-
ences to mate with males seen mating, (2) culturally es-
tablished preferences can generalize to other males with
similar traits, and (3) females can use social cues to as-
sess males’ aggressiveness.

MATE CHOICE IN MALE JAPANESE QUAIL

Mate choice by males has received far less attention
than that by females. Since, in most cases, the costs of re-
production incurred by males are less than those incurred
by females, the need to make a good choice is greater for
females than for males. Theory thus suggests that males
can benefit from mating as often as possible without
being discriminating in their choice of partners, whereas
females benefit from mating selectively with a high-
quality partner (Trivers, 1972). Since the costs and ben-
efits of mating differ for males and for females, a com-
parison of how social factors influence male and female
mate choices may provide some insights into how sexual
selection may have shaped mating decision processes.

What factors are important to males in making mate-
choice decisions? One possible answer is nothing; be-
cause the costs of reproductive failure are low for males,
males should mate unselectivelywhenever an opportunity
presents itself. There are, however, costs associated with
mating borne only by males. First, in species in which
there is high variance in mating success, for the majority
of males the opportunity costs of failing to mate suc-
cessfully on any given occasion may be substantial be-
cause most males may get only a few mating opportuni-
ties. Also, males do not have the assurance of parentage
that females have; thus, males engaging in parental care
can be at risk of cuckoldry (Erickson & Zenone, 1976).
In addition, males may face attacks from other males
during competition over mates. It could therefore be
costly for a male to mate with a female that had recently
mated with another male; she may be less likely to be
fertilized by the second male due to sperm competition,
she may be more likely to cuckold the second male, and
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there may be an aggressive male nearby. These factors
suggest that when given the opportunity to choose be-
tween two females, males would use social information
in the opposite way that females do—that is, they should
prefer the unmated (more likely to be fertilized) female.

Male Mate Choice: Reversal of Preference
Using a preparation similar to that used in their female

mate-choice experiments, White and Galef (1999c) de-
termined whether focal males that had observed an ini-
tially preferred female mate with another male would
subsequently find her less attractive. The results are pre-
sented in Figure 3. Focal males reliably reduced the
amount of time that they spent near females after seeing
them copulate with a model male. Once again, several
possible hypotheses can explain this finding. First, focal
males may be using the past mating history of females to
choose the one most likely to be fertilized. Alternatively,
focal males may respond to behavioral cues of receptive
females, and females may be less interested in another
male after recently mating. Also, due to the increased risk
of aggression, focal males may avoid an area where an-
other male was seen or may avoid a female that is the pair
mate of another. Finally, tests of affiliative preferences
may not provide a valid measure of male mate choice.

Stimulus Control of Mate Choice
White and Galef (1999c) undertook a series of exper-

iments to identify the stimuli critical for influencing the
behavior of focal males. The results suggested that
(1) the model male and the female had to be observed in-
teracting by the focal male, (2) the focal male had to see
the model male court the female (but not necessarily
copulate with her), and (3) the focal male decreased the
time he spent with a female he had seen courted, not the

time he spent in an area where he had seen a model male.
Taken together, the results are consistentwith the view that
males attend to the mating history of females and prefer
females that they had not seen courted by other males.

White and Galef (1999a) also determined whether the
dependent measure time spent near a female predicted a
male’s probability of mating with her. After taking a
10-min measure of focal males’ affiliative preferences
for two females restrained in end chambers of the appa-
ratus (Figure 1), White and Galef (1999a) removed bar-
riers separating the target females from the central area,
thus giving focal males 10 min to pursue females and
mate with them. The males were surprisingly selective;
they rarely copulated with more than one of the females
during a trial. The majority of males copulated first, last,
and more often with the female they had spent the ma-
jority of time near in the previous test of affiliation.

Ruscio and Adkins-Regan (2003) have recently shown
a similar social effect on males’ mate choices. To pro-
vide information about reproductive quality of females,
instead of using a model male, Ruscio and Adkins-
Regan placed quail chicks in the end chamber with one
female. Focal males spent significantly more time near
the female without chicks than near the female with
chicks. This result is concordant with White and Galef’s
(1999c) finding that males choose females that are less
likely to be paired and, consequently, more likely to be
fertilizable.

Sex Differences in Duration of Effects
If differences between sexes in their response to ob-

serving potential mates mating with conspecifics were
based on females’ acquiring information about the qual-
ity of potential mates and males’ acquiring information
about the fertilizability of potential mates, then there
should be differences not only in the direction of re-
sponses by the two sexes, but also in the duration of so-
cial effects on mate choice. For females, information ac-
quired about a male’s quality would remain valuable in
the future. For males, however, the information acquired
from observing a female mating would become less
valuable over time, because a prior male’s reproductive
advantage would be reduced as time progresses (Birk-
head & Biggins, 1997). To test this hypothesis, White
and Galef (2000b) conducted tests on both focal females
and focal males that involved a 2-day delay between the
time when a focal subject observed a model interacting
with a potential mate and the time of test of affiliative
preference. Females showed an enhanced preference for
a male seen mating with a model female 2 days earlier.
However, after 2 days (the time, in other Phasianadae,
after which first male precedence in sperm competition
gives way to last male advantage; Birkhead, Wishart, &
Biggins, 1995), males no longer showed a decrease in
their preference for a female seen mating with a model
male. In fact, after 2 days, focal males showed an in-
creased preference for a target female that they had seen
mating. This suggests that the benefits females attain

Figure 3. Mean change from pretest to posttest in the time focal
males spent with the initially preferred female in conditions in
which the focal males observed a model male with the preferred
female during the observation phase (model male; N 5 15) and
in which the focal males did not observe a model male during the
observation phase (no model male; N 5 15). Data are taken from
White and Galef (1999c). Bars represent 61 SEM.
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from copying the mate choice of others may also be pres-
ent for males, but they are outweighed by the short-term
reduction in the probability of fertilizing a female seen
mating with another.

CONCLUSION

Social factors from infancy into adulthood can play a
significant role in modifyingand shaping mate choices. As
work with quail shows, information received by observing
the mate choices of others can be multifaceted. Females
can acquire preferences for males seen mating (Galef &
White, 1998; White & Galef, 1999b) or for traits of those
males (White & Galef, 2000a), and they can learn about
behavioral characteristics of the males (Ophir & Galef,
2003b) as well as where females may be (White & Galef,
1999b). Males, in comparison, use similar information for
a different purpose: to determine the likelihood of fertil-
ization of a potential mate (White & Galef, 1999c).

Studying mate choice in the laboratory provides con-
trol over what subjects can observe when assessing po-
tential mates, leading to confidence about the role social
stimuli play in influencing mate choice that has not yet
been achieved in the field. The loss of ecological valid-
ity inherent in laboratory work, however, can be an im-
portant concern (see Crews & Moore, 1986; W. E. Wag-
ner, 1998). The mate choice apparatus used in many
laboratory studies forces animals to make mate choice
decisions on the schedule of the experimenter, and the
assumptions that animals are actually choosing a mate,
or choosing a mate as they would in the wild, are often
not tested. Laboratory tests of mate choice need to be
functionallyvalidated in more complex settings, in which
animals have greater freedom to interact with conspecifics
and choose or not choose mates. Compromises between
ecologically limited conditions in the lab and uncon-
trolled conditions in the field do exist (see Freeberg,
2004). If patterns seen in the laboratory reveal truly im-
portant mechanisms of mate choice, they should be
found in less rigidly controlled settings as well.

Mate-choice copying has been investigated in many
species, with mixed results (see Galef & White, 2000).
This should come as no surprise, given the wide variety
of factors important for mate-choice decisions depend-
ing on an animal’s life history, mating system, or partic-
ular context. For example, there is growing evidence that
females in some species show preferences for mates that
are genetically compatible with them (Bateson, 1978;
Penn, 2002). In such cases, another female’s mate choice
would not provide useful information to an observing fe-
male about the compatibility of that male as a mate.
Looking for mechanisms such as mate-choice copying
across species without taking into account how social in-
formation may interact with ecological and life-history
variables is unlikely to lead to an understanding of the
utility of nonindependent mate choice.

Although I have focused here on how sexual prefer-
ences may be modified by social learning, mate-choice

copying is not the sole social effect on mating that has
evolutionary consequences (R. H. Wagner & Danchin,
2003;West-Eberhard, 1983;Westneat, Walters, McCarthy,
Hatch, & Hein, 2000). Because mating is a social activ-
ity in sexually reproducing species, social information
surrounding mating is ubiquitous. Thus, the opportuni-
ties are widespread for various types of social informa-
tion to influence animals’ traits, behaviors, and deci-
sions. Even if social interactions do not lead to changes
in mate preferences, they may still play a role in affect-
ing selection pressures on a host of traits and character-
istics. For example, conspecific cuing may favor selec-
tion acting on males’ ability to hold harems or popular
territories. The evolutionaryconsequencesof mate-choice
copying have been studied extensively, whereas the role
of other social effects in shaping behavior, development,
cognition, and social structure has not. Understanding
how social behavior and social learning can impact re-
productive choices is rich with possibilities for theoreti-
cal analysis and for both laboratory-based and f ield-
based research.
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