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Abstract The human eye color blue reflects a simple,
predictable, and reliable genetic mechanism of inheritance.
Blue-eyed individuals represent a unique condition, as in
their case there is always direct concordance between the
genotype and phenotype. On the other hand, heterozygous
brown-eyed individuals carry an allele that is not concor-
dant with the observed eye color. Hence, eye color can
provide a highly visible and salient cue to the child’s
heredity. If men choose women with characteristics that
promote the assurance of paternity, then blue-eyed men
should prefer and feel more attracted towards women with
blue eyes. To test these predictions, close-up photos of
young women and adult men with either blue or brown
eyes were rated for their attractiveness by young women
and men observers with either blue or brown eyes (N=88).
The eye color in the photographs of each model was
manipulated so that a same face would be shown with
either the natural eye color (e.g., blue) or with the other
color (e.g., brown). Both blue-eyed and brown-eyed female
participants showed no difference in their attractiveness
ratings for male models of either eye color. Similarly,
brown-eyed men showed no preference for either blue-eyed
or brown-eyed female models. However, blue-eyed men
rated as more attractive the blue-eyed women than the
brown-eyed ones. We interpret the latter preference in terms
of specific mate selective choice of blue-eyed men,
reflecting strategies for reducing paternity uncertainty. In a
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second study, a group of young adults (N=443) of both
sexes and different eye colors (blue, brown, and green)
were asked to report the eye and hair color of their romantic
partners. Their responses indicated the presence of assorta-
tive mating by eye color as well as, to a less degree, for hair
color. Most importantly, blue-eyed male respondents were
the group with the largest proportion of partners of same
eye color. These findings 1) indicate that blue-eyed men do
prefer women with the same eye color and 2) specifically
suggest the presence of a male adaptation for the detection
of extra-pair paternity based on eye color, as a phenotyp-
ically based assurance of paternity (i.e., when the father’s
and offspring’s phenotypes match) as well as a defense
against cuckoldry (i.e., when the phenotypes do not match).

Keywords Assortative mating - Eye color-
Paternity confidence

Why do blue-eyed men prefer women with the same eye
color?

Eye color has been the first character in humans to be
recognized as Mendelian in its inheritance. Hurst (1908)
examined the eyes within several families and pointed out that
the blue and brown eyes form a Mendelian pair of characters.
Among the earliest to study human heredity of iris color,
Halfdan Bryn (1920) examined the prevalence of eye color
types within Norwegian families (notice that in many human
populations brown is the only iris phenotype; Eiberg and
Mohr 1996) and confirmed the Mendelian character of eye
color’s inheritance by observing that: 1) if both parents have
blue eyes the children will have blue eyes; 2) if both parents
have brown eyes, the children will be on average 1/4 blue-
eyed and 3/4 brown-eyed; 3) blue is found recessive to all
grades of brown. Thus, eye color reflects a simple,
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predictable, and reliable genetic mechanism of inheritance.
Importantly, blue-eyed individuals represent a unique condi-
tion, as in their case there is always direct concordance
between the genotype and phenotype. On the other hand,
heterozygous brown-eyed individuals carry an allele that is
not concordant with the observed eye color.

Apparently, quite apart from the above observation of
eye-color heredity, it is well-known that the genetic costs of
parental investment exert strong selective pressures (Trivers
1972; Maynard Smith 1977). Such pressures should favor
behavioral propensities that increase the probability that
parental investment is not misdirected to non-relatives
(Williams 1975; Alexander and Noonan 1979; Buss and
Schmitt 1993; Hrdy 2000), and such propensities should be
strongest with men. It is also self-evident that maternal
uncertainty is generally not an issue and therefore parental
uncertainty may be a “uniquely male” adaptive problem. In
conclusion, we would expect that a man would be more
attracted toward a woman exhibiting a trait that increases
the man’s paternal confidence or a trait that increases the
likelihood of uncovering the mate or spouse’s deception
(cuckoldry or sexual infidelity).

From the above considerations that a) eye color provides
a highly visible and salient cue to the child’s heredity, and
that b) men choose women with characteristics that
promote the assurance of paternity, we then reasoned that
blue-eyed men should prefer and feel more attracted
towards women with blue eyes. The paternal uncertainty
of brown-eyed men neither decreases nor increases when
mating with blue-eyed women. In fact, the choice of a blue-
eyed mate by another blue-eyed individual would guarantee
the presence of this salient phenotypic trait in all of their
offspring. Importantly, a child born of two blue-eyed
parents without the same trait would signal that the blue-
eyed “father” did not sire the child. In contrast, brown-eyed
men lack such constraint and women lack the need for
developing abilities to detect parental certainty. However, it
can be argued that women are under selective pressure to
increase their ability to successfully cuckold a man. Thus,
the blue-eyed women may actually prefer brown-eyed men
(cf. Feinman and Gill 1978). On the other hand, a blue-eyed
woman could promote her mate’s assurance that an
offspring is his own by mating with a blue-eyed man.
Hence, a clear-cut prediction of what women should do in
general to increase their inclusive fitness remains unclear,
and it is likely that the specific context would decide which
strategy a blue-eyed woman would choose to adopt.

Interestingly, the iris (notably of Caucasian infants) starts
out with a clear blue color and soon becomes brown in the
more melanized individual or remains blue in the less
melanized one (Bito et al. 1997). Thus, infants appear to be
born with “neutral” eye color. As the eye is exposed to
sunlight, the iris begins to produce melanin pigment and the
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eye color gradually changes towards its adult coloring,
reaching complete pigmentation by age 3. One could
speculate that brown-eyed infants hide their “true” pheno-
type as an evolved strategy (cf. Pagel 1997). One
consequence of this age-dependent change is that the
“father” may initially treat offspring with respect to eye
color without being sure that they have acted adaptively.

All of the above considerations are based on the
assumption that sexual infidelity that results in illegitimate
offspring is not at all a minor possibility, either in the
present or in the evolutionary past, and that its occurrence
can have serious consequences for the couple and/or for the
illegitimate children. In a large cross-cultural study, Betzig
(1989) confirmed that infidelity is the most cited reason for
divorce. Sigusch and Schmidt (1971) found that 6% of their
female informants stated that they would have casual sexual
intercourse with someone else than their current partner
(see also Kinsey et al. 1953; Greiling and Buss 2000;
Schackelford 2003; Schmitt et al. 2004). According to
several researchers (e.g., Laumann et al. 1994; Wiederman
1997; Shackelford et al. 2000), estimates of infidelity
appear to range from 20 to 75%, depending on age, type
of relationship, and its duration. Gaulin and Schlegel (1980)
concluded that only 55% of 135 societies have high
paternity confidence.

Most importantly, studies on the incidence of genetic
mismatches (i.e., cases in which the presumed father of the
child is not the actual biological father; cf. Pena and
Chakraborty 1994) show that the number of children who
may be the result of infidelity, concealed adoption, or
another event, is not negligible (e.g., 2.3%, Ashton 1980;
6%, Fuster 1984). A recent review (Anderson 2006) of 67
studies estimates a median non-paternity of 3.9% (range
0.4-32.0). Individual studies can place the prevalence of
non-paternity at much higher levels (about 10% on average;
see Baker and Bellis 1995; Cerda-Flores et al. 1999; Neale
et al. 2002; Sasse et al. 1994; Sykes and Irven 2000), and it
is likely that cultural and contextual factors can influence
the frequency of non-paternities.

In addition, at least in modern Western societies, women
are more prone to fantasize or have sexual intercourse with
a man other than their current partner during the fertile
phase of the cycle (Gangestad et al. 2002). The resemblance
among children and their parents is also a common topic of/
with parents and paternal resemblances of children com-
monly draw more interest than maternal (Daly and Wilson
1982; Regalski and Gaulin 1993; McLain et al. 2000;
Platek et al. 2002, 2004). Studies conducted within modern
Western societies show that fathers appear to invest in
parenting in direct proportion to the children’s resemblance
to themselves (Apicella and Marlowe 2004); and aunts and
uncles show a matrilineal bias in their investment towards
their nieces or nephews (Alexander 1979), even in groups
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presumed to have high paternity certainty (i.e., among
Orthodox Jews, McBurney et al. 2002).

In many societies, the discovery of non-paternity can
have serious consequences for the partner and offspring. As
mentioned earlier, infidelity is the most cited reason for
divorce (Betzig 1989). But other consequences may include
desertion, reduced male care, and reduced transfer of
resources from the “father” to the children, which could
in turn increase the mortality rates of children from the
illegitimate births (Fuster 1984). In some societies, where
paternal investment can be crucial for the successful raising
of offspring, an extramarital conception can lead to
infanticide, either paternal or maternal (e.g., six out of 15
instances of infanticide among the Eipo of New Guinea;
Schiefenhovel 1989). However, among societies in which
paternal investment is less crucial to the successful raising
of offspring, infanticide rates tend to be low (Hrdy 1992).

Among the various factors that would seem particu-
larly relevant for developing mate preferences is what we
may label ‘early-age-based koinophilia’ (cf. Koeslag and
Koeslag 1994), leading to a preference for family resem-
blances. According to this view, exposure during develop-
mental sensitive periods to the immediate kin is the first and
foremost influential model from which relevant positive
features are abstracted (cf., DeBruine 2005). There is
already evidence that individuals prefer mates who resem-
ble their parents (Zei et al. 1981; Wilson and Barrett 1987;
Perrett et al. 2002; Little et al. 2003). Specifically, there
seems to be a “quasi-oedipal” or “parental imprinting”
effect of mothers’ traits onto their sons’ preferences and of
the fathers’ traits onto their daughters’ preferences. One
would also predict that blue-eyed individuals with both
blue-eyed parents might be more likely to have partners
with blue eyes than participants with only the father or the
mother showing the blue eyes phenotype.

Finally, another factor that may be particularly relevant
for developing mate preferences for lightly colored eyes is
the phenomenon that in many societies, men tend to prefer
women with lighter colored skin (van den Berghe and Frost
1986). Symons (1995) argued that such a preference
derives from the fact that across a wide range of
populations, women have on average lighter skin than
men and both aging and successive pregnancies progres-
sively darken the skin. Hence, men could use complexion
as a cue to desirable feminine traits as nubility and
fecundity. Specifically, sex differences in complexion arise
at puberty and adult men can have a ruddier and browner
complexion than women as a result of differing melanin
and hemoglobin levels in the skin’s outer layers (Jablonski
and Chaplin 2000). Thus, one could hypothesize that also
other visible traits, like having blue eyes or blond hair, that
are correlated to light skin color would also be preferred by
men in general.

Although there is value in such an alternative view, we
believe that it does not apply well to the specific situation.
First of all, as van den Berghe and Frost (1986) point out,
the sex difference in complexion color decreases from
strongly to weakly pigmented people and is not significant
in the Dutch (i.e., the least pigmented people yet examined,
Ritgers-Aris 1973). Thus, if the Dutch are already close to
the physiological limit of human depigmentation and their
complexion cannot lighten any further (a “ceiling effect”;
see Frost 2006), one would easily assume that among the
Scandinavians or light-skinned populations in general (cf.,
Relethford et al. 1985), eye color cannot be used as a
reliable cue to femininity, as the two sexes are likely not to
differ in complexion at any age.

In sum, if men choose women with characteristics that
promote the assurance of paternity, then blue-eyed men
should prefer and feel more attracted towards women with
blue eyes. To test these predictions, in a first study, frontal
close-up photos of young female and male adults with
either blue or brown eyes were rated for their attractiveness
by young female and male observers, also with either blue
or brown eyes. The eye color in the photographs of each
model was manipulated so that for each model’s face two
versions were shown, one with the natural eye color (blue/
brown) and another with a different color (brown/blue).
Participants were requested to give attractiveness ratings to
models of either eye colors.

Study 1

This study used exclusively photos of faces of young
Norwegian adults that were manipulated so as to create for
each model, a “double” of the face with the eye color
transformed (see Fig. 1). All other facial characteristics
were kept identical in the manipulated photos. The
participants were asked to judge the degree of attractiveness
of each individual model. Different groups of subjects saw
only one version of each face, so as to increase the
likelihood that during the experiment the eye color
manipulation would go unnoticed. No mention was made
about the fact that half of the models displayed in the
photos had artificial eye coloring. We predicted that blue-
eyed men should prefer women with blue eyes, whereas all
the other groups of participants would not show specific
preferences based on the eye colors of the models.

Materials and methods
Participants Eighty-eight individuals took part voluntarily

in an experiment on judgments of facial attractiveness. All
participants were Norwegians and none were immigrants or
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Fig. 1 Examples of two of the
models used in study 1: left-
sided photos show each model’s
natural eye color, whereas the
right-sided pictures show the
same faces with transformed eye
color (top: brown to blue; bot-
tom: blue to brown). Colors can
be seen in the electronic, on-line
version of this Figure

born of immigrant parents. They were all university
students within the 5-year psychology program (mean
age=23.2; SD=3.7) at the University of Tromse, Norway.
Participants were selected so as to form four groups with 22
participants each: the blue-eyed men; the brown-eyed men;
the blue-eyed women, and the brown-eyed women. Indi-
viduals were personally contacted by the investigators, and
if presenting other eye colors (e.g., green) were excluded
from this study and recruited instead for a different
psychology experiment. In fact, in some medical studies,
green and brown can be collapsed in one category (e.g.,
Regan et al. 1999); however, genetic models show that blue
eyes implicate one genotype and brown eyes implicate two
genotypes, green eyes implicate no specific genotype
(Hasstedt 1995).

Stimuli and apparatus A Kodak DC-120 digital camera
was used to photograph young adults (the “models”) of
both sexes. Eyes were categorized as blue or brown by
three independent judges. Models showing differences in
the brightness of the brown or blue hues (e.g., hazel or
gray) were included into the brown or blue category, but
ambiguous cases (e.g., brownish-green) were not included
in the stimulus sample. However, pure eye colors may be
rare among humans (Rife 1933). The finally selected set of
photos for the study consisted of 60 models (30 women).
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Each picture was a full frontal, close-up of the face, with
an equal number (i.e., 15) of naturally blue-eyed or brown-
eyed models (unfamiliar to the participants) in each sex
group. Adobe PhotoShop 4.0 or 7.0 were used to edit the
color images. The models’ irises were outlined to enable
color adjustments. For each model a “mutant clone” was
created, i.e., an individual with the exact same character-
istics except for eye color. The final number of 120 pictures
was divided into two sets, each with an equal number of
men and women with “natural” and “altered” versions of
eye color. Only one of the alternate copies of each model
was included in a set so that every participant would see
each model in only one eye-color version. A Macintosh
PowerBook 1400cs/133, screen set to “millions of colors,”
presented the stimuli and collected responses. The letter
keys just above the space bar were labeled with numbers 1
to 5. Each picture was displayed full-screen.

Procedure Participants were tested individually within a
time period of 9 months in a windowless laboratory room
and were randomly assigned to one of the two experimental
sets, counter-balancing the groups for sex and eye color.
The task was self-paced. Each image remained on the
computer screen until the participant made a key press (on
one the 1-5 keys on the number pad). The task was to
judge the attractiveness of each of the models by rating,
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with | the least attractive and with 5 the most attractive.
The PC recorded each key press using the SuperLab
software. The 60 trials were ordered pseudo-randomly
(i.e., no more than two consecutive presentations of models
of either the same sex or eye color were allowed).

At the end of the experiment, all participants were asked
to provide, with the use of a questionnaire, their own eye
color and that of their biological parents. No additional
questions were added in the attempt to disguise the purpose
of the study; however, participants were specifically
requested to report in writing their guesses about the
purpose of the experiment and whether they had noticed
“something unusual” in the pictures. In addition, ten of the
participants (five women) were also specifically asked
whether they had noticed “something unusual” about some
of the models’ eyes. In the debriefing phase of the
experiment, it was explained that the experiment investi-
gated the effects of eye color on esthetic judgments.

Results

Preliminary ANOVAs showed no main effects (F<1) or
interactions with the factors of stimulus set and of iris
(natural/altered). Hence, the following analyses were based
on results pooled over the two sets of faces and manipu-
lations of the iris. The obtained means for the remaining
factors were entered as cells in repeated-measures ANOVA
with sex of participant (female/male) and eye color of
participant (blue/brown) as the between-subjects factor, and
sex of models (female/male), eye color (blue/brown) as the
within-subject factors.

The analysis revealed a significant four-way interactive
effect between the factors of sex of participant, eye color of
participant, model’s sex, and model’s eye color; F(1, 84)=
8.8, p=0.0041. As predicted, the blue-eyed male subjects
gave higher ratings to blue-eyed female models
(mean=3.29; SD=0.45) than to the brown-eyed female
models (mean=2.79; SD=0.44), Cohen’s d=1.11. A
Newman—Keuls post hoc test, performed over 16 compar-
isons, confirmed the predicted difference between the blue-
eyed male participants’ ratings of blue- and brown-eyed
female models (i.e., MSE=0.12; W,=0.436; differ-
ence=0.487). In addition, the blue-eyed male participants’
ratings of blue-eyed women were significantly larger than
the blue-eyed female participants’ ratings of blue-eyed men
(i.e., MSE=0.12; W,=0.302; difference=0.317). In contrast,
the brown-eyed men did not show the same eye-color-based
preference for female models (blue-eyed women:
mean=2.82; SD=0.46; brown-eyed women: mean= 2.99;
SD=0.47) and, in fact, according to the Newman—Keuls
post hoc tests, there was no reliable difference in their
ratings of models with different eye colors (i.e., MSE=0.12;

W,=0.302; difference=0.17). Similarly, female participants
did not show a significant eye-color-based preference for
either male or female models, and male participants
(regardless of their eye color) did not show a preference
for male models of either eye color (see Fig. 2).

The interaction of sex of participant and model’s sex was
significant, F(1, 84)=21.9, p<0.0001. Not surprisingly,
female participants rated the male models as more attractive
than the female models, whereas the male participants
showed the reverse preference. No other factors or
interactions reached the significance level of a<0.05.

In addition, we identified those participants (N=72) who
had parents of either blue or brown eye colors (excluding
those with a green-eyed parent) and performed a separate
ANOVA on ratings with sex (sons and daughters), eye color
of child (blue-eyed and brown-eyed), and eye color of
parents (blue-eyed mothers and brown-eyed fathers, both
blue-eyed, brown-eyed mothers and blue-eyed fathers, both
brown-eyed) as the between-subjects factors. There was no
significant effect of eye color of parents, F(3, 81)= 1.2,
p=0.27, or interactive effects with the other factors (for
p<0.05).

No participant commented spontaneously in the debrief-
ing phase about the possibility that in some pictures the eye
color looked unnatural or strange. Within a group of ten
participants who were specifically asked if they had noticed
something unusual with the eye colors, only one female
participant commented that some of the models might have
been wearing ‘colored contact lenses’. No participants
guessed correctly that the study investigated the effects of
eye color on attractiveness responses. Instead, several
participants mentioned the possibility that the study was
aimed at measuring the effect of ‘facial symmetry’.

Discussion

Men with blue eyes rated as more attractive women with
blue eyes than women with brown eyes. On the other hand,
men with brown eyes did not show any significant
preference of eye color. Similarly, women showed no
difference in their ratings of men with either blue or brown
eyes. Finally, same-sex attractiveness ratings failed to show
any advantage based on eye color. The high specificity of
these findings was predicted by a simple hypothesis: We
argued that 1) human males make mate choices that reduce
their paternal uncertainty and 2) blue-eyed men avail of a
simple and reliable method for increasing their paternal
confidence and uncover sexual infidelity from their mates,
which resulted in illegitimate births.

It is remarkable that blue-eyed men showed such a clear
preference for women with the same eye color, given that
the present experiment did not request participants to
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Fig. 2 Means of ratings of
female and male models with
blue or brown eyes for the group
of male participants (top panel)
and of female participants (bot-
tom panel), split by blue (half
filled circles) and brown eyes
(filled circles). Bars show 95%
confidence intervals
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choose prospective sexual mates, but only to provide their
esthetic or attractiveness responses that were exclusively
based on face close-up photographs of same-age strangers.
However, several studies have shown that those individuals
judged to have attractive faces would also be preferentially
chosen by the observers as their sexual mates (e.g., Walster
et al. 1966). Interestingly, the iris alterations went largely
unnoticed by the participants, an event which supports our
interpretation of the present results as reflecting choices
based on what participant perceived to be a model’s “true”
phenotype.

We also observed significant preferences for the models
of the opposite sex, regardless of eye color of the participant.
These generic effects may simply reflect the generally
heterosexual orientation of our groups of respondents, but
may also indicate the presence of some degree of intrasexual
competition, whereby the attractiveness reported for indi-
viduals of the same sex is lowered (cf., Fisher 2004).

Finally, we found no evidence that 1) brown-eyed men
would prefer blue-eyed women to the same extent or
more than the blue-eyed men, which was a strong
prediction of the hypothesis that eye color preferences
reflect generic male preferences for women with lighter
complexion and eye/hair color; and no evidence that 2)
blue-eyed individuals with both blue-eyed parents had a
greater preference for this trait than the other groups,
which was a strong prediction of the hypothesis that eye
color preferences reflect generic preferences for “family
resemblances.”

Study 2

Within an experimental setting as the one used in the
previous study, facial variables other than eye color can be
controlled and only the target variable (i.e., eye color)
manipulated; but in the ecological situation, several
psychological and social variables (e.g., economical,
cultural, geographic, developmental, and personality fac-
tors) could enter in the choice of actual mates (including
elements of opportunity, risk, and chance; cf. Lykken and
Tellegen 1993; Symons 1995: Miller and Todd 1998;
Widemo and Sether 1999; Gangestad and Simpson 2000;
Schmitt 2005). Yet, if preferences for eye colors reflect
sexual strategies, then actual mate choices should reflect
to some degree the influence of these factors.
Unfortunately, many studies on actual partners’ assort-
ment for somatic traits have not considered eye color (Price
and Vanderberg 1980). Nevertheless, using Franz Boas’s
data (1928), Willoughby (1933) calculated a coefficient of
contingency of 0.67 (N=293) for “homogamy” (i.e.,
assortative mating) in eye color and, practically, null in

hair color. Two studies by Karl Pearson (Pearson and Lee
1903; Pearson 1907) found small, but significant, positive
correlations (#=0.10 and r=0.26). A few studies have shown
no significant or weak relations (Elston 1961; Beckman
1962; Thiessen et al. 1997). Recently, in an Internet-based
survey of 697 participants, Little et al. (2003) found that the
best single predictor of both male and female partner eye
color was the opposite-sex parent’s eye color. Hasstedt
(1995) examined assortative mating for specific eye colors
and found evidence for it in 62 spouse pairs, but the
correlation between eye colors was negative (that is, blue-
eyed and brown-eyed matings occurred in excess of
matings with same eye color). We suspect that the small
sample size may have spuriously influenced the results (cf.
Jorjani et al. 1997) and it remains unclear whether a greater
prevalence of blue-eyed women with brown-eyed husbands
was mainly responsible for the effect. Thus, in the present
study, we examined interrelations between specific eye
colors. Information about physical characteristics like their
own eye color and hair color, of their biological parents,
and that of the current partners, was collected by use of a
questionnaire.

Materials and methods

Participants and questionnaire Four hundred and forty-
three individuals (women: N=239; men: N=204) complet-
ed a questionnaire that collected information about their
own eye and hair colors, their current partners’ (if any) and
of the previous two partners (if any). In addition, they were
asked to provide the eye and hair colors of their biological
parents. All participants were Caucasian, non-immigrant
Scandinavians, from the Tromse community (mean age of
women=27.2; SD=11; mean age of men=28.6; SD=12).
Originally, 455 individuals volunteered to take part in
various psychology experiments (e.g., studies of the Stroop
effect, individual differences in color vision, perception and
memory for faces, etc.); the questionnaire was administered
at the end of each experimental session.

This included items probing each respondent’s sex,
age, place of birth, educational level, and profession.
Respondents could place a checkmark in a box next to a
color label (eyes: blue, brown, or green; hair: black,
blond, brown, or red). If none of the labels described
well the color, the participant left the boxes unchecked.
Previous studies on heredity of physical traits have
shown that a few color categories are sufficient to obtain
reliable information (e.g., Burks 1938). Participants who
reported having no partners at all in their lifetime (i.e., 2.8%
of the total sample) were excluded from the analyses.
Among the rest of the participants, 71% reported they had
three or more partners in their lifetime. The present

@ Springer



Behav Ecol Sociobiol

analyses are based on the 443 participants who reported at
least one partner.

Results

Eye color Chi-square analyses were performed on the
female and male participants’ distributions of eye color
traits and those of their partners. There was a significant
difference in frequencies reported by male participants with
blue, brown, and green eyes, in their mate choices for
female partners’ eye colors, x*(4)=33.7, p<0.0001. Table 1
shows the males’ observed frequencies, the expected values
as well as the respective post hoc cell contributions (these
values indicate which cells in the Table contribute to the x>
statistics; specifically, values greater than 4 for a 0.0001
probability indicate that the cell in question provides
significant information about the combination of groups
of the variables whose occurrence is different than would
be expected). Thus, partners of the same eye color of the
respondents were observed in excess to the expected value.
Interestingly, although there appears to be assortative
mating for all eye colors, the blue-eyed men with blue-
eyed female partners were the group that differed the most
from the expected values (z=4.98).

There was also a significant difference in frequencies
reported by female participants with blue, brown, and green
eyes, in their mate choices for male partners’ eye colors,
X*(4)=11.6, p=0.019. Table 2 shows the women’s choices.
Females with male partners of the same eye color were
observed in excess to the expected value. Moreover, the

Table 1 Distribution of male participants [i.e., Self (M)] with blue,
brown, and green eyes and their female partners [i.e., Partner (F)] with
blue, brown, and green eyes

Observed frequencies for self (M), partner (F)

Blue (F) Brown (F) Green (F) Totals
Blue (M) 78 23 13 114
Brown (M) 19 23 12 54
Green (M) 11 9 16 36
Totals 108 55 41 204
Expected values for self (M), partner (F)

Blue (F) Brown (F) Green (F) Totals
Blue (M) 60.353 30.735 22912 114.000
Brown (M) 28.588 14.559 10.853 54.000
Breen (M) 19.059 9.706 7.235 36.000
Totals 108.000 55.000 41.000 204.000
Post hoc cell contributions for self (M), partner (F)

Blue (F) Brown (F) Green (F)
Blue (M) 4.985 —2.458 —3.488
Brown (M) —3.049 3.019 0.454
Green (M) —2.965 -0.292 4.017

From top to bottom: observed frequencies, expected values, and post
hoc cell contributions
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Table 2 Distribution of female participants [i.e., self (F)] with blue,
brown, and green eyes and their male partners [i.e., partner (M)] with
blue, brown, and green eyes

Observed frequencies for self (F), partner (M)

Blue (M) Brown (M) Green (M) Totals
Blue (F) 82 28 12 122
Brown (F) 31 25 5 61
Green (F) 33 12 11 56
Totals 146 65 28 239
Expected values for self (F), partner (M)

Blue (M) Brown (M) Green (M) Totals
Blue (F) 74.527 33.180 14.293 122.000
Brown (F) 37.264 16.590 7.146 61.000
Green (F) 34.209 15.230 6.561 56.000
Totals 146.000 65.000 28.000 239.000
Post hoc cell contributions for self (F), partner (M)

Blue (M) Brown (M) Green (M)
Blue (F) 1.983 —-1.506 —0.923
Brown (F) -1.906 2.804 —0.990
Green (F) —-0.379 -1.109 2.108

From top to bottom: observed frequencies, expected values, and post
hoc cell contributions

brown-eyed women with brown-eyed male partners was the
group differing the most from the expected values.
However, it is important to note that these differences are
weaker than those seen earlier for the male respondents (as
indicated by the lower values of the respective post hoc cell
contributions).

In addition, we performed 12 separate Chi-square
analyses on sons or daughters of blue-, brown-, and
green-eyed mothers and fathers in relation to their partners’
eye color. Only one Chi-square analysis yielded significant
differences: daughters of blue-eyed fathers were biased in
their mate choices (x*=13.1, p=0.011); specifically, only
the blue-eyed and green-eyed women had partners of the
same eye color in excess to the expected values. In contrast,
male respondents showed no biases due to their parents’
eye colors (including the sons of blue-eyed fathers, x*=4.2,
p=0.33, or mothers, x*=3.7, p=0.43). Finally, based on the
blue-eyed participants’ data only, we grouped frequencies
of partners’ eye colors in relations to whether a) the mother
and father both had blue eyes, b) the mother had blue eyes,
but the father had brown eyes, and c) the father had blue
eyes, but the mother had brown eyes. There were no
significant differences, x>=0.9, p=0.62.

Hair color Chi-square analyses were also performed on the
female and male participants’ and their partners’ distribu-
tions of two hair color traits (‘blond’ or ‘brown’), as there
were too few instances of reports of other hair colors (e.g.,
“black” or “red”). There were significant differences among
the male participants in their mates’ hair colors, Y(1)=9.3,
p=0.0022. Table 3 shows the men’s observed frequencies,
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Table 3 Distribution of male participants [i.e., self (S)] with blond
and brown hair and their female partners [i.e., partner (P)] with blond
and brown hair

Observed Frequencies for self (M), partner (F)

Blond (P) Brown (P) Totals
Blond (S) 61 37 98
Brown (S) 36 54 90
Totals 97 91 188
Expected Values for self (M), partner (F)

Blond (P) Brown (P) Totals
Blond (S) 50.564 47.436 98.000
Brown (S) 46.436 43.564 90.000
Totals 97.000 91.000 188.000
Post hoc cell contributions for self (M), partner (F)

Blond (P) Brown (P)
Blond (S) 3.049 —3.049
Brown (S) —3.049 3.049

From top to bottom: observed frequencies, expected values, and post
hoc cell contributions

the expected values, and the respective post hoc cell
contributions. Partners of the same hair color were observed
in excess to the expected value. Although there was
positive assortment for hair color, this did not differ
between hair color types.

Female participants also showed significant biases in
their partners’ hair colors, x*(1)=7.4, p=0.0061. Table 4
shows the women’s observed frequencies, the expected
values, and the respective post hoc cell contributions.
Again, partners of the same hair color were observed in
excess of the expected value. The women’s positive
assortment for hair color appeared weaker (as indicated by

Table 4 Distribution of female participants [i.e., self (S)] with blond
and brown hair and their male partners [i.e., partner (P)] with blond
and brown hair

Observed frequencies for self (F), partner (M)

Blond (P) Brown (P) Totals
Blond (S) 51 36 87
Brown (S) 30 50 80
Totals 81 86 167
Expected values for self (F), partner (M)

Blond (P) Brown (P) Totals
Blond (S) 42.198 44.802 87.000
Brown (S) 38.802 41.198 80.000
Totals 81.000 86.000 167.000
Post hoc cell contributions for self (F), partner (M)

Blond (P) Brown (P)
Blond (S) 2.728 —2.728
Brown (S) —2.728 2.728

From top to bottom: observed frequencies, expected values, and post
hoc cell contributions

the lower values of the post hoc cells contributions) than
that observed for the male participants.

Discussion

The present findings support the presence of positive
assortment for eye and hair color. Individuals carrying the
same traits showed higher than ‘expected’ pairings,
regardless of eye colors and sex. However, the relative
degrees of assortative mating were the largest for eye color
and in blue-eyed men. Although to a smaller extent than the
male groups, the brown-eyed women that assorted posi-
tively for eye color were in excess. The latter finding could
be interpreted within the present account as an indication
that brown-eyed women may have difficulty in finding
“available” blue-eyed men. One should note that even in a
large sample the assortment for hair or eye color can be
stronger for one group than another, despite that couples are
composed of men and women.

In fact, at any one time, not every individual in the
general population will be “coupled” into a relationship
with a member of the opposite sex. One would think that
there would be symmetry only if individuals in the
population could never be unpaired. That obviously does
not happen: Some of us have been “singles” or currently
are, or will be in the future, and some (by choice or destiny)
will never have a companion of the opposite sex. In the
present sample, of all respondents, 2.8% reported having no
partners at all. Of the remaining individuals who had a
heterosexual relationship, 29% were “singles” at the time of
testing (and therefore reported the eye/hair color of their
latest partner). Given such fluctuations in human mating,
we believe one should not expect perfect symmetry.

One should also note that, at least among Scandinavians
(cf., Lock-Andersen et al. 1998), the two traits of eye and
hair colors are not randomly distributed with regards to one
another. Hence, there is the possibility that one trait may
appear as assortative because it covaries with another
preferred trait. We suspect that positive assortment for hair
color may simply piggyback that for eye color. Both from a
theoretical standpoint (i.e., the inheritance of eye color is
Mendelian, hair color is not) and from the present empirical
evidence (i.e., the differences from chance assortment were
greater for eye color than for hair color and assortment for
light hair color was weaker than those for light eye colors),
there are grounds for arguing that it is the preference for eye
color that is relevant.

Finally, we found only weak support to the hypothesis that
exposure to a family prototype or sex-specific “template”
could influence preference for eye colors. In study 1, there
were no effects of the parents’ eye colors on ratings of
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attractiveness and, in study 2, participants with both blue-
eyed parents were no more likely to have partners with blue
eyes than participants with only the father or the mother
showing the blue eyes phenotype. In addition, only the blue-
eyed and green-eyed daughters of blue-eyed fathers showed a
bias towards partners of the same eye color. Nevertheless, the
findings of study 2 partially replicate those of Little and
colleagues (2003) who found a tendency in both men and
women (regardless of their specific eye colors) towards
having partners with the opposite-sex parent’s trait (i.e., a
“quasi-oedipal” or “parental imprinting” effect of mothers’
traits onto their sons’ preferences and of the fathers’ traits
onto their daughters’ preferences).

General discussion

Men with blue eyes had a stronger preference for the same
trait in women. We propose that such a preference is an
adaptation reflecting the selective pressure to increase the
men’s ability to detect extra-pair paternity and decrease
paternal uncertainty; that is, both as a phenotypically based
assurance of paternity (i.e., when the father’s and
offspring’s phenotypes match) as well as a defense against
cuckoldry (i.e., when the phenotypes do not match). One
could assume here that the positive advantage accrued by
those individuals who expressed the trait in past history was
sufficient to favor the evolution (and maintenance) of such
specific trait in blue-eyed men. Moreover, there could be
selection in favor of the expression of the trait in blue-eyed
men, without a complementary selection against the
expression of the same trait in brown-eyed men (or, more
generally non-blue-eyed men). Alternatively, if all is
inherited is general “rules” for assortative mating and this
can increase phenotypic resemblance of the offspring, blue-
eyed individuals may have learned to attend and value a
physical trait that can facilitate recognition of own kin.

It is unclear whether such an increased ‘attention’ towards
eye color evokes corresponding conscious awareness that the
trait in question is desirable. In general, would it be necessary
to have explicit knowledge of the probabilities of children
inheriting a certain eye color from the parents? We believe
that such knowledge may just as well be implicit and that
blue-eyed men may not be necessarily thinking about having
blue-eyed children when they feel attracted towards a woman
with the same eye color. In other words, this preference would
be “unconscious” and blue-eyed men may either not know
about the genetic meaning of this preference or not attend to it
and therefore they may not make a voluntary decision when
selecting for blue eyed women.

However, as shown by a developmental study by
Solomon et al. 1996, even small children can have a rather
explicit understanding of some basic laws of inheritance. In

@ Springer

that study, children were told a story about a little boy born
to a king/queen and adopted by a shepherd or one in which
a little boy is born to a shepherd and adopted by a king/
queen. Children showed an understanding of inheritance of
physical traits when answering questions about resem-
blance of traits of parents (biological/adoptive) and child
(e.g., “The king has green eyes and the shepherd has brown
eyes. When the little boy is all grown up and is a young
man, do you think that he will have green eyes like the king
or brown eyes like the shepherd?”). It is interesting that this
study used inheritance of eye color, as the test situation and
even preschool children (e.g., 5 years old) showed some
intuitive understanding of the inheritance and permanence
of physical traits based on resemblance to family members.
It would seem that a full appreciation of the Mendelian
laws of inheritance would have to wait formal schooling for
most children.

In addition, one cannot neglect the possibility that some
of these preferences described in this paper do not
necessarily reflect evolutionary pressures and adaptations,
but may be due to stereotypes and prejudices that can be
common within specific societies (Gergen 1967; Maddox
2004). Without a doubt, Scandinavians are not immune
from varying degrees of negativism regarding immigrant
populations (e.g., from Africa and the Middle East) that,
incidentally, may almost entirely be brown-eyed. Given that
hair can be easily dyed in blonde or light colors (a whole
industry has thrived on this; cf. Gladwell 1999), eye color
may then be used as reliable cue to discern artificiality in
the visible composition of the traits of a woman (e.g.,
seeing brown eyes paired with blonde hair).

In other words, the following argument, which would be
“cultural” or not evolutionary-based, could be constructed:
eye color could be used as a way to “discriminate”
members of the Scandinavian ethnic group from those
who are likely to be from another. One could also propose
that such a discriminating bias would be stronger among
Scandinavian men than women, because 1) it is the men
who are already motivated to seek partners with lighter
complexion than their own and 2) because women may
generally be less prejudiced than men about having sexual
relationship with individuals outside of their own ethnic
group (i.e., women show more “erotic plasticity” than men,
see Baumeister 2000). However, if men prefer in general
women with lighter complexion than their own, then also
the brown-eyed individuals should prefer the blue-eyed
women to the brown-eyed ones and to an extent that should
be superior to that of the blue-eyed men (i.e., the blue-eyed
and blonde women would present for the brown-eyed men
a “super-stimulus” of femininity). Clearly, such a result was
not obtained in the present findings.

At any rate, historical reasons also cast doubts on the
equation that ‘brown eyes equal strangers’, as the percent-
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age of brown-eyed Scandinavians is rather large and the
national statistics of 1970 show that the largest immigration
group into Norway (see Forgaard and Dzamarjia 2004) was
from Northern Europe (44.8%; e.g., Sweden, Denmark,
northern Russia, and the Baltic states), followed by Western
Europe (e.g., 25.7% Germany, Great Britain, the Nether-
lands), North America (13.7%; e.g., USA), Eastern Europe
(9.8%; e.g., Poland), and last Asia and Africa (6.0%; e.g.,
Pakistan, Somalia). In more recent years, these proportions
have somewhat leveled off (Forgaard and Dzamarjia 2004).
Importantly, among the above-listed populations that may
have contributed most immigrants within the last four
generations, the proportions of blue-eyed individuals would
be high. Thus, in Norway, eye colors or their combinations
with hair colors may not provide any reliable association
with the ethnic origin of an individual.

On the basis of the present study’s findings, one could
also conclude that blue-eyed men are “choosier” than other
men, or women in general, for the trait of eye color.
However, it is not necessary to propose that blue-eyed men
do restrict the potential range of possible partners. In fact,
the results of the present experiment with photographic
stimuli indicate that blue-eyed men can have a heightened
response towards blue-eyed women without a significant
decrease in attractiveness towards the brown-eyed women.
Nevertheless, we must assume the existence of enough
variability in eye color within the population to confer
enough positive advantage for the expression of the trait.
Otherwise, the proposed adaptation may provide only a
slight defense against being cuckolded when the predom-
inant eye color of the population is indeed blue.

Consequently, its expression could be weakened in
populations where a blue iris is the most common trait,
like among Scandinavians and other populations living
around the Baltic Sea. In fact, the present survey of 445
Norwegians in Tromse, a coastal town in the Arctic at
69°7" N, showed that the blue iris color is predominant
(55%); however, the presence of other color traits is not
negligible (22% brown-eyed and 23% green-eyed).
Similarly, surveys in Denmark showed 50.7% blue-eyed,
15.9% brown-eyed, and 33.4% in other eye color
classes (Vinding 1990; see also Lock-Andersen et al.
1998). In countries of central and southern Europe, blue-
eyed individuals are a minority but still a substantial one
(Beals and Hoijer 1965, p. 213). A survey in France of
10,064 individuals (Gloor et al. 1981) showed that blue-
eyed individuals comprised 30% of the sample. In a
random sample of 1,795 individuals from Italy (Zanetti et
al. 1996), 24% were blue eyed. The more frequent within
a society the blue eye trait is, the less reliably the birth of
blue-eyed offspring from blue-eyed parents would index
that infidelity and philandering did not occur. The extra-
pair father may have been in fact another man carrying the

same, common, genetic trait. Hence, it is remarkable that
the present study, conducted within one of the world’s
populations with the highest prevalence of blue-eyed
individuals, was able to reveal clear-cut biases for eye
color in mate choices.

Finally, one may wonder whether the percentages of
blue-eyed Norwegians are fixed at 55% and about what
keeps brown-eyed alleles around if there is a strong
preference for blue: why have larger proportions of blue-
eyed individuals not been reached? First of all, we should
not forget that a strong preference for blue eyes is likely to
exist only for the blue-eyed individuals. Moreover, even
assuming that all individuals, independently of their
individual eye color or sex, do prefer other blue-eyed
individuals, this should result in the blue individuals
choosing each other (i.e., mating assortatively by choice),
but leaving the majority of the remaining individuals free to
mate (i.e., mating assortatively by default). Thus, the
presence of extreme mate choices might not necessarily
result in the disappearance of other, non-preferred, traits
(cf., Burley 1982). Yet, one could argue that if the
preferences for blue-eyed women by blue-eyed men were
indeed very strong, then even if others mate randomly, the
number of brown-eyed women left out of the mating pool
(or who have poorer sires for their offspring because they
are not highly sought after) would be larger than that of
blue-eyed women, leading to selection against brown eyes.

Nonetheless, even within this scenario, other counter-
selective pressures are likely to exist and these may
maintain a proportion of brown eyes in the population.
Interestingly, a few researchers have proposed that the
unusually diverse variety of human hair and eye color in
northern and eastern Europe may have been the result of
sexual selection (Cavalli-Sforza et al. 1994; Frost 2006).
That is, color traits and color polymorphisms diversified as
a result of sexual selection on early Europeans living in the
extremely harsh environment of the continental tundra.
According to Frost (20006), in this ecozone the sex ratio was
likely to be strongly skewed towards a male shortage, and
polygyny was unlikely to be a viable mating strategy and,
as a result, there was increased pressure of sexual selection
on women for color polymorphisms (to provide a “rare-
color advantage”).

In other ecological situations (i.e., at latitudes lower than
those of northern Europe), there may in fact have been
rather strong “natural selection” pressures against color
polymorphism and towards the dark or brown eye type as
well as darker skin to protect the eyes, and the body surface
in general (Jablonski 2004), from exposure to toxic UV rays
(Dolin 1994; Javitt and Taylor 1995; Singh et al. 2004).
Moreover, dark eyes can have better visual acuity in bright
light than blue eyes (Bornstein 1973), whereas, blue eyes
are more subject to light refraction and scattering so as to
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result in lower acuity in bright light. However, blue eyes
provide better color vision for the short wavelengths (i.e.,
blue and purple end of the color spectrum; Bornstein 1973)
and they might have better visual acuity in the dim light of
circumpolar regions and misty maritime environments.
Finally, a lighter skin may provide protection from cold
injury (Post 1975) and foster the production of vitamin D in
environments with low levels of solar irradiation (Jablonski
and Chaplin 2000).

Hence, in locations where blue eyes are not a disadvan-
tage, the relaxed selection against blue eyes at high
latitudes may have allowed for the selection for a blue-
eyed preference. Nevertheless, even if we assumed that
there were no trade-offs between disadvantages/advantages
for the visual performance of blue/brown eyes, the desired
50% of blue-eyed individuals could be obtained (see SI,
the Evolutionary Game or computer simulation, available
on-line as a supplementary material for this article), if the
relative pay offs for mating with a blue-eyed woman were
such that 1) paternal certainty is low for a blue-eyed man
when his “opponent” (i.e., the extra-pair male) has the same
eye color; but 2) paternal certainty for the blue-eyed man is
high when the opponent has brown eyes; 3) paternal
certainty is low for a brown-eyed man when the opponent
has the same eye color; 4) the paternal certainty of the
brown-eyed man is only slightly higher when the opponent
has blue eyes (as the brown-eyed man may carry the blue
eye recessive allele).

Specifically, we surmise that a small advantage for the
brown men when their opponents are blue, together with a
larger pay off (perhaps double) for the blue men when their
opponents are brown, would be sufficient to maintain the
proportion of blue-eyed individuals near the levels ob-
served in our Norwegian sample.
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