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Human kin detection

Paola Bressan* and Peter Kramer

Natural selection has favored the evolution of behaviors that benefit not only one’s genes, but also
their copies in genetically related individuals. These behaviors include optimal outbreeding
(choosing a mate that is neither too closely related, nor too distant), nepotism (helping kin), and
spite (hurting non-kin at a personal cost), and all require some form of kin detection or kin
recognition. Yet, kinship cannot be assessed directly; human kin detection relies on heuristic cues
that take into account individuals’ context (whether they were reared by our mother, or grew up in
our home, or were given birth by our spouse), appearance (whether they smell or look like us), and
ability to arouse certain feelings (whether we feel emotionally close to them). The uncertainties of
kin detection, along with its dependence on social information, create ample opportunities for the
evolution of deception and self-deception. For example, babies carry no unequivocal stamp of their
biological father, but across cultures they are passionately claimed to resemble their mother’s
spouse; to the same effect, ‘neutral’ observers are greatly influenced by belief in relatedness when
judging resemblance between strangers. Still, paternity uncertainty profoundly shapes human
relationships, reducing not only the investment contributed by paternal versus maternal kin, but
also prosocial behavior between individuals who are related through one or more males rather
than females alone. Because of its relevance to racial discrimination and political preferences, the
evolutionary pressure to prefer kin to non-kin has a manifold influence on society at large.
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INTRODUCTION

A statue of Lady Justice is prominently featured in many courthouses. She typically weighs the
metaphorical evidence blindfolded, symbolizing the view that treating people fairly means
considering their actions without regard to who they are—be they family, friends, or strangers.
However, in daily life we hardly act like Lady Justice: we treat people with whom we have a good
relationship more equitably than others and tend to favor our relatives over unrelated individuals.” In
fact, kin detection has been a formidable force in shaping the evolution of our sexual and social
behavior.

WHY WE DETECT KIN

Whether consciously or unconsciously, kin detection affects our choice of who to mate with (optimal
outbreeding), who to help without expecting a return (altruism), and who to harm without achieving
a benefit (spite).

Inbreeding Avoidance and Optimal Outbreeding

Of most genes we inherit one copy (allele) from our mother and one from our father. If the two
alleles differ (heterozygosity) and one is defective, the other may be able to compensate and offer
protection from genetic disease. If the two alleles are identical (homozygosity), genetic disease is
therefore more likely. The dangers of homozygosity can be reduced by eschewing inbreeding, which
normally means avoiding sex with kin (which are more likely than non-kin to carry the same alleles).



Indeed, consanguinity is associated with more frequent miscarriages and higher infant morbidity and
mortality.2 One of the first to discuss the effects of consanguineous marriages was Charles Darwin,
who had married his first cousin and became later preoccupied with the health of their children. It
appears these worries were justified, considering that, of his 10 children, 3 died in childhood and at
least another 3 turned out to be infertile.’

Fathers usually help raise offspring, but their contribution is not guaranteed. Only mothers’ resources
are used during pregnancy and breastfeeding; in addition, due to fertility windows that are short and
limited in their lifetimes, women have fewer opportunities to reproduce than men. Thus, the costs of
inbreeding are higher in women than in men. Consistently, women have been found to be more
averse to potential partners with whom they have resided during childhood*® or who look like

. L 7,8 T . .9
opposite-sex parents or siblings.”” They are also more inclined than men to treat close friends as kin,
which includes avoiding them as sexual partners.

Despite the arguments and evidence for inbreeding avoidance, forming a couple with a genetically
related individual can have its advantages. These couples might, for example, benefit from (1) typical
early marriage, (2) socioeconomic services and goods, such as the concentration of inherited
property, and (3) passing to offspring genes, or gene combinations, that are locally adaptive.10 In fact,
couples consisting of third- and fourth-level cousins have been found to be reproductively more
successful not only than more closely related couples, but also than more distantly related ones.! In

other words, inbreeding should not be avoided beyond the limits of ‘optimal outbreeding’.12

Altruism and Spite

An individual (actor) can behave toward another person (recipient) in four meaningfully different
ways,13 that respectively involve (1) mutual benefit (a gain to both the actor and the recipient), (2)
selfishness (a gain to the actor and a loss to the recipient), (3) altruism (a loss to the actor and a gain
to the recipient), and (4) spite (a loss to both the actor and the recipient). The first two behaviors are
beneficial to the actor and it is easy to see why they might have evolved. The latter two, however, are
harmful to the actor and, before Hamilton,14 have posed a tough challenge to evolution theory.

This challenge has been met by reinterpreting the concept of fitness. In practice, fitness equals the
number of healthy offspring one produces (where ‘healthy’ means that they will produce offspring of
their own). Alternatively, fitness can be seen as the transmission of genes to subsequent generations.
Therefore, because relatives share some genes with us by common descent, we can increase our
fitness not only by producing healthy offspring ourselves, but also by helping our relatives produce
them (inclusivefitness”). The idea is that a gene causing its carrier to behave altruistically toward
others will be able to spread if (and only if) it leaves more replica genes in the next generation than a
gene lacking such effect. Effectively, this means that altruism can evolve if, and only if, (a) it is
directed to people who are likely to share the benefactor’s altruism gene, and (b) the advantage
conferred to copies of the gene outweighs the disadvantage to the benefactor’s own copy.

If the carrier of a given gene (e.g., a gene for altruism; Box 1) shares an ancestor with another person,
then the more recent this ancestor is, the more likely it is that this other person also carries that gene.
More precisely, altruism can evolve if br>c, where b=reproductive benefit gained by the beneficiary of
the altruism, r=relatedness by descent (i.e., beyond that shared with non-kin) between the
benefactor and the beneficiary, and c=cost to the benefactor’s own reproduction (Hamilton’s ru/e“).
Note that, in this formula, relatedness by descent is equivalent to the probability that the two
individuals share a gene for altruism. Contrary to common misconception, the proportion of other
shared genes per se (overall genetic similarity) does not bear on the evolution of altruism,ls’16
although, to the extent that it leads to phenotypic similarity, it can serve as one heuristic cue to
relatedness by descent. Note that Hamilton’s rule effectively reduces altruism to nepotism (favoritism
toward relatives).



BOX 1
THE SEARCH FOR ALTRUISM GENES

The hormones oxytocin and vasopressin have long been associated with maternal and pair bonding,
and later, more broadly, with altruism.”” Recently, it has been suggested'’ that two genes that mediate
blood oxytocin levels (OXTR and CD38) might be among the famous altruism genes postulated by
Hamilton."* Although altruism is present to some extent in all of us, even in psychopaths,™® not
everybody is equally altruistic; likewise, not everybody has the same versions of the OXTR and CD38
genes. These behavioral and genetic variations may reflect differences in survival strategy. In fact, the
OXTR variant associated with lower blood oxytocin and diminished altruism is linked to superior
mental-rotation ability, suggesting a trade-off between altruistic tendencies and visuospatial ability."”
This trade-off is reminiscent of the one in autism-spectrum disorders in which social skills (such as
empathy, that is likely to mediate some altruistic behaviors) tend to be poor compared to visuospatial
abilities, whereas the converse is observed in psychosis-spectrum disorders.™ A legitimate question is
whether evolutionary strategies that incorporate stronger or weaker altruistic behavior might
implicate, respectively, enhanced or reduced kin-detection skills. On the one hand, whereas sex, age,
and parental status all have large effects on survival strategies, none of them affect the ability to detect
genetic relatedness from faces.”®”' On the other hand, being laterborn rather than firstborn does
sharpen one’s sensitivity to facial similarities, potentially improving sibling identification (see section
Maternal Perinatal Association). This suggests that differences in kin-detection abilities, rather than
being genetically fixed, might be flexibly and adaptively contingent on those environmental conditions
that entail fitness variations.

Imagine the emergence of the first altruism gene. The probability of sharing this gene with one’s
identical twin is 1; with one’s offspring is 1/2, equal to the probability that they have inherited one’s
own (‘altruistic’) rather than the other parent’s (‘non-altruistic’) copy of the gene. On average, the
probability is 1/2 for full siblings; 1/4 for half siblings, uncles or aunts, nephews or nieces, grandparents,
or grandchildren; 1/8 for first cousins or great-grandchildren. Third cousins (1/128) have nearly the
same probability of sharing the altruism gene as any pair of random individuals.” Thus, an altruism
gene could theoretically spread even at the expense of the benefactor’s life, provided, for example,
that the sacrifice saved more than two siblings or four half siblings or eight first cousins. Naturally,
due to the fallibility of kinship cues, deception, or self-deception, genetic relatedness can always be
misjudged, curtailing the fitness of the altruism gene. Hence, in nature, more selfishness should be
expected than genetic relatedness alone forecasts.”

Spite could be predicted from Hamilton’s rule whenever r is negative, that is, whenever the recipient
of spite is less related to the actor than average.B That negative relatedness can be identified is
suggested by the finding that faces that deviate from the average in a direction opposite to one’s own
face are judged less attractive and less trustworthy.24 Wartime infanticide, which normally targets
non-kin, might be regarded as a form of spite; it costs the killer time and energy without any personal
benefit. Some forms of terrorism may also fall in the same class.

Wilson® has suggested that spite could evolve whenever a spiteful action benefits a related third
party more than it costs the actor and the recipient. Typically, related individuals can benefit from
harm to unrelated ones when this reduces competition for resources. Although Hamiltonian and
Wilsonian spite have been regarded as distinct concepts, it has been argued that they are one and the
same, differing only in that Hamilton focuses on spite’s negative effects on non-kin, whereas Wilson
focuses on its positive effects on kin.”® The main point is that the only form of spite that can evolve is
the one that amounts to altruism toward kin. The crucial difference between behaviors is therefore
not whether they are altruistic or spiteful, but whether they propel genes into the next generation by
increasing reproduction or reducing competition.

Consistent with Hamilton’s rule, altruism among humans increases with genetic relatedness between
benefactor and beneficiary (as confirmed by archival analyses of last Wi||527), and is for example
greater among full, than among half, siblings.zg’29 Differences in genetic relatedness can affect
altruism even when they are much subtler than those between full and half siblings; a peculiar case is



that of grandmothers and their biological grandchildren.

Grandmothers’ reputation for being widely supportive of their grandchildren has recently been
tarnished by two lines of evidence: (1) in modern populations, grandmothers tend to favor
granddaughters at the expense of grandsons, although the effect is not always statistically
significantso’al; (2) in preindustrialized populations, the presence of a paternal grandmother increases
the survival of granddaughters but, shockingly, reduces that of grandsons.e'2 This counterintuitive
finding was predicted on the basis of the idea that a mutation on a sex chromosome, say Y, would
confer it a transmission advantage (via a decrease in sibling competition) if it harms offspring of the
sex that does not carry that chromosome, in this case females. However, because the X chromosome
contains far more functional genes than the Y chromosome, mutations on the X (selected to harm
boys) would predominate over mutations on the Y (selected to harm girls).

What makes this case interesting is that X-chromosome relatedness between grandmothers and
grandchildren varies by line of descent and sex of grandchild. The reason is that a father’s X
chromosome is transmitted to all of his daughters but none of his sons, favoring X-linked mutations
that cause fathers to invest more in their daughters than in their sons. Given that a father always
inherits his X chromosome from his mother, the paternal grandmother will show the same
investment tendency toward her grandchildren, but, unlike her son, without the counterbalancing
effect of a Y chromosome. If they have grandchildren of both sexes, then, paternal grandmothers
reduce sibling competition for their granddaughters by directly or indirectly harming their own
grandsons.g'}35 This example gives an interesting twist to the interpretation of the term ‘nepotism’,
which derives from the Italian word used not only for nephew or niece, but also for grandchild.

HOW WE DETECT KIN—CONTEXTUAL CUES

Inbreeding avoidance and nepotism (which covers both altruism and spite) require kin detection.
Genetic relatedness cannot be assessed directly, hence relatives can only be identified
probabilistically. Interestingly, this is the case even for the most certain of genetic relationships, that
between mother and child: one well-studied case concerns a woman who was found not to be the
biological mother of two of her three sons.*® Presumably, her eggs had originated from two separate
genomes, belonging to nonidentical twin sisters who had fused in the womb; an occurrence that
might be much more frequent than one would like to think, given that twin conceptions rarely result
in twin births.”’

Verbal communication, including gossip and rumors, can be a direct source of information on kinship
(we know who our relatives are because we are told), but can also be deceptive. Besides, kin
detection evolved at least in part before our language ability emerged, and non-verbal cues play a
critical role in it. These cues fall into at least two broad classes. The first is contextual: people identify
as relatives all individuals encountered in a situation or location where others are likely to be kin (e.g.,
those who are associated with one’s mother or with one’s home).a8 The second is phenotypic: people
identify as relatives all individuals who match an internal kin template (e.g., those who display the
family traits or odors). The second mechanism may rely on the first. For example, a template could be
based on the traits of those with whom one grew up and subsequently applied to those one did not
grow up with. Any cue may work as a kinship signal, provided it is statistically associated with
relatedness: one outstanding example is emotional closeness (feelings of concern and caring).

Maternal Perinatal Association

For the whole of human evolutionary history, mothers and newborns have remained in close
association after birth, providing a basis for reliable detection of the mother by the child and of the
child by the mother. Having repeatedly witnessed a child being nursed, or cared for, by a person
identified as one’s own mother,38 thus, is a strong cue that this child is a sibling. The importance of
maternal perinatal association is revealed by the findings that people (1) are more inclined to help
others if they have witnessed them being taken care of by their own mother and (2) feel less
attracted to them, are less likely to choose them as mates, and are more disgusted by the idea of
having sex with them (as shown by both survey evidence® and physiological evidenceag). In the same
line, women with younger brothers are less attracted to men whose faces contain relatedness cues
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than women with no brothers, or only older ones.

Coresidence Duration

Children may not necessarily have observed a sibling being taken care of by their mother. More
crucially, whereas older siblings can witness their mother nurse a younger sibling, the converse is
impossible. This implies that individuals who have older siblings are forced to use alternative
strategies to identify them as such. Consistent with this prediction, laterborns turn out to be better
than firstborns at recognizing family cues in faces."! However, if (and only if) the cue of maternal
perinatal association is unavailable, kinship is inferred not from facial resemblance but from the more
robust signal of childhood coresidence duration.*®

Evidence that coresidence duration is used as a kinship cue includes the findings that (1) prolonged
separation from an opposite-sex sibling during childhood increases the propensity to have sexual
intercourse with this sibling,42 (2) growing up with a person of the opposite sex reduces the
propensity to have sexual intercourse with this person (the revised” Westermarck effect43), and (3)
growing up with an opposite-sex sibling increases rejection of others’ incest as morally wrong.“’5

Coresidence duration predicts altruism and sexual aversion even when individuals know that their
sibling is genetically unrelated to them, as in the case of adoptions—showing that the output of this
kin-detection system is unaffected by contrasting beliefs.*® Particularly informative in this regard are
complementary studies performed in Taiwan and Israel. In Taiwan, there used to be a form of
marriage in which bride and groom were raised together at the groom’s home, and finalized their
union as young adults. Suggestive of a Westermarck effect, couples married in this way produced
fewer offspring, had more extramarital affairs, and were 20 times more likely to get divorced or
separated than couples raised apart, other things being equal.44

Matching evidence was collected in an Israeli kibbutz. Children on a kibbutz spend most of their time
with genetically unrelated peers rather than with their own family. Parents do not prohibit
relationships between the children when they become adults and may even favor them. Yet, the
study found that coresidence increased not only altruism but also sexual aversion between peers
and—mediated by this personal aversion—a general moral condemnation of sex among peers.45

Indications exist that even a much wider sense of coresidence may work as a kinship cue. It has been
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argued,  for example, that country people are more inclined than city people to help strangers,
although not family members,48 because the probability that, unbeknownst to all, a stranger is kin is
greater in the countryside than in the city.

HOW WE DETECT KIN—PHENOTYPIC CUES

If we came across a stranger who looked exactly like us, we would at least wonder whether we might
not be twins, or at least siblings, separated at birth. Various studies have indeed suggested that visual
similarity is used as a kinship cue. Relative to some other mammals (e.g., dogs and rats), our vision
seems very strong and our olfaction very weak. Still, whether consciously or not, we do recognize the
smell of various family members, and this ability plays a unique role in kin detection.

Phenotypic traits are partly heritable; thus, phenotypic similarity can function as a cue to genetic
similarity and genetic similarity can, in turn, function as a cue to kinship. It has been argued, though,
that phenotype-based kin detection does not necessarily imply the existence of phenotype-based kin-
detection mechanisms, because it could emerge as a mere side effect of mechanisms dedicated to the
detection of conspecifics, group members, or particular individuals. Group-member detection, for
instance, could depend on templates based on socially rather than genetically related individuals, but
still be useful in detecting kin as well.*

Olfactory Similarity

Newborns recognize the smell of their mothers, parents the smell of their children (but not of their
stepchildren), siblings the smell of their full (but not half or step) siblings, and strangers the similarity
between the smells of people who are related to one another.”® Several brain areas known to process
social information—such as the fusiform, cingulate, and insular cortices—are involved, as suggested



by evidence from chemosensory event-related potentials (CSERPs), positron emission tomography
(PET), and functional magnetic resonance imaging (fMRI).Sl’52

That odors affect kin detection in a consequential way is tentatively suggested by the preliminary
findings that fathers feel emotionally closer to, and mothers punish less, children whose odors they
can recognize.53 Mutual olfactory aversion has been observed in father—daughter and brother—sister
relationships, but not in other relationships with incest potential, such as the one between mother
and son.”

A particularly noteworthy determinant of one’s personal odor is the major histocompatibility complex
(MHC), in humans also called human leukocyte antigen (HLA). The MHC is a set of cell-surface
molecules (‘antigens’) that display a unique sample of each cell’s protein content to the immune
system.54 If the content is ‘histocompatible’ (meaning ‘tissue-compatible’), the cell is left alone. If not,
pathogen invasion or viral protein production may be to blame and, to halt the spread of infection,
the cell is killed. The greater the MHC diversity in an individual, the greater the variety of antigens,
and hence, the more information the immune system has about potentially infected cells.

MHC molecules have been argued to affect body odor either directly in sweat, saliva, urine, or
bIood,55 or indirectly by modifying the composition of the population of micro-organisms on our skin;
what we take to be body odor could in fact be these organisms’ metabolites.' If indeed expressed
through body odor, MHC variations could help discriminate kin from non-kin. Supporting evidence
comes from a well-known studyssthat reported that women near ovulation, presumably to ensure
MHC diversity in their offspring, prefer the smell of T-shirts worn by men whose MHC differs the most
from their own, and are thus the least likely to be kin.

Although some studies have replicated this intriguing result, others have not.’® As mentioned earlier,
however, humans engage in optimal, rather than maximal, outbreeding. Likewise, helping to explain
inconsistencies between different studies, women have recently been found to optimize, rather than
maximize, MHC diver:;ity.57 Interestingly, it transpired that women’s preference was only affected by
the paternally inherited portion of their MHC and not by the maternally inherited one.”” Paternal
MHC recognition may thus specifically aid paternal kin detection—precisely the kind that is hard to
achieve with any other major kin-detection cue.

Odors of MHC-similar individuals provoke stronger brain responses than odors of MHC-dissimilar
ones, pointing to a self-referent mechanism for detecting genetic simiIarity.Sl'58 When coming from
same-sex persons, MHC-similar odors are elaborated differently in men and women; it has been
suggested that they may favor communal behavior (hence, kin affiliation) in women and competitive
behavior in men.”® In an interesting parallel, a sniff of oxytocin (a hormone that, among its numerous
effects, modulates some instances of animal olfactory behaviorsg) has been shown to improve the
detection of kin relationships in women and of competitive relationships in men.®

Visual Similarity

Because many traits, such as craniofacial features, are highly heritable,61 genetic similarity between
individuals tends to be expressed as phenotypic similarity (Figure 1). Evidence that similarities in adult
or adolescent faces can be used as a kinship cue include the findings that, from photos, (1) pairs of
parent/child,21 as well as pairs of siblings and grandparent/grandchild,62 are perceived as depicting
people who belong to the same family more often than chance, and (2) pairs of aunt—uncle/nephew
and cousins more often than unrelated pairs.sZOn the other hand, family resemblance does not
appear to be prominently featured in the faces of very young children, which, as we will discuss later,
could have an adaptive function.



FIGURE 1. These images, obtained by splicing together photographs of relatives, show how striking family
resemblances can be. On the left: sister/brother (Karine, 29 and Dany, 25). On the right: grandmother/granddaughter
(Ginette, 61 and Ismaélle, 12). (Genetic portraits by Ulric Collette, http://genetic.ulriccollette.com. Reprinted with
permission).

Facial similarity of others to oneself influences one’s attitudes even when it is too slight to be noticed.
For example, subtle cues of self-resemblance (obtained by digital manipulation of photographs;
Figure 2) increase perceived trustworthiness, and decreases perceived sexual appeal, of opposite-sex
strangers.sz’64 Self-resemblance enhances attractiveness more for same-sex than for opposite-sex
faces, which is consistent with the expectation that, for the latter, non-sexual attraction is likely to be
at least partly cancelled out by sexual aversion.® In women, preference for self-resemblant
(especially female) faces increases with progesterone levels within the menstrual cycle, hinting at a
mechanism for increasing affiliative behavior toward kin during pregnancy—when progesterone is
high.66 Both men and women find self-resemblant children more attractive and would be more willing
to adopt them, whether self-resemblance is objective67’680r subjective.69 Finally, the presence of self-
resemblant faces in a group promotes cooperation for the public good in a game where participants
can choose how much to invest and are punished for being selfish,70although it does not increase the
tendency to assume that others will cooperate rather than cheat in a game where participants are
forced to invest, and benefit only when interactants are cooperators.71

The resemblance of others to oneself is likely assessed by comparing their features to a kin template,
a process called phenotype matching. The template used for phenotype matching may draw either on
one’s own appearance or on that of close kin. However, despite that the absence of mirrors in
ancestral times may have made it hard to obtain an accurate image of oneself, there is evidence that
similarity to oneself outweighs similarity to individuals that are strongly presumed to be kin, such as a
co-twin—even an identical one.”” Unlike a template based on reputed kin, a template that
incorporates information on oneself could in principle also help identify one’s biological father (who
might not be the social one) and paternal relatives, and discriminate full siblings from maternal half
siblings (an impossible feat if one relies on contextual cues alone).



FIGURE 2. An example of the type of digital manipulation typically used in self-resemblance experiments. The man’s
face on the left has been merged in a 35:65 proportion with the female model’s face on the right. The resulting face, in
the middle, is then presented to the man. Self-resemblance is slight enough to go unnoticed, but powerful enough to
drive the man’s responses. (Male portrait by C. F. Wesenberg, Creative Commons License)

Relatives tend to be more similar than strangers not only in facial traits but also in attitude, values,
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and personality.”” Thus, it makes sense that noticing such similarities in strangers may evoke a feeling
of kinship. For example, we are more willing to help, and to implicitly associate with words like
‘brother’ and ‘sister’, a person described as attitudinally similar to ourselves than one described as
dissimilar.”* Even superficial resemblances between individuals, like a shared last name (a loose but
legitimate proxy for common ancestry), have been shown to favor altruism between them.”

HOW WE DETECT KIN—EMOTIONAL CUES

Several forms of nepotistic behavior appear to be preferentially driven by cues that would seem only
vaguely diagnostic of actual kinship. For example, the tendency to vigilate over others’ romantic
affairs does increase with genetic relatedness, but this relationship has been reported to be entirely
mediated by physical similarity and emotional closeness. These highly imperfect, heuristic cues did
supersede coresidence duration and even actual genetic relatedness.”® A study on siblings29 found
that the impact of perceived physical similarity to a sibling on altruism toward that sibling was not
direct (as one might expect if resemblance were used as a straightforward proxy for relatedness);
instead, it was mediated by perceived psychological similarity, whose effect on altruism was in turn
mediated by emotional closeness. In short, physical similarity worked by enhancing emotional
closeness. A father’s objective physical similarity to his child has been shown to predict emotional
closeness to the child77; it is thus entirely possible that the known correlation between paternal
resemblance and investment (see section Uncertainties and Biases) could also be mediated by
emotional closeness.

Because the long-term proximity typical of relatives facilitates bonding, emotional closeness does
increase with genetic relatedness and can work as a kinship cue.”® It has actually been argued that,
rather than a tendency to help kin, humans have evolved a tendency to help people they felt
emotionally close to and whom they felt obligated to help (which, more often than not, happened to
be kin).79 This theory is consistent with the observation that certain non-kin (most prominently
spouses and friends) are helped as much as kin, or more. Still, emotional closeness does not entirely
mediate the association between helping behavior and genetic reIatedness,79 suggesting that there is
more to nepotism than warm feelings. In fact, in one study29 people reported they would be more
willing to save, at their own peril, the life of a full sibling (or a half sibling with whom they had
cohabited—the longer, the better) than that of a step sibling (or a half sibling with whom they had
never cohabited). This hierarchy was independent of emotional closeness. Still, step siblings were
more likely to be saved if they were emotionally close than if they were not, whereas among full
siblings emotional closeness did not matter.

Reflecting the evolutionary relevance of emotional closeness in kin relationships, the psychology of



friendship can echo that of kinship. Yet, the likelihood that the kinship module is activated by non-kin
differs between sexes. Women’s prosocial and sexual responses to friends closely mimick their
responses to kin, whereas men treat friends very differently from kin.” A female bias toward
overinclusive kin detection may have been adaptive not only by warding off incest, whose cost is
much greater for women than for men, but also by helping women to establish social networks with
non-kin under conditions of ancestral patrilocality, in which wives resided with their husband’s family
or tribe.’

HOW WE DETECT KIN—UNCERTAINTIES AND BIASES

The dependence of kin detection on heuristic information and thus its limited reliability, together
with the diverse and sometimes diverging interests of interacting individuals, creates an ideal
environment for the evolution of deception and self-deception. A striking illustration of this point is
the problem of paternity uncertainty. Because of possible cuckolding, men run a small (as shown by
worldwide nonpaternity estimatesso) but non-negligible risk of investing in a child that is not their
own. How averse men are to this type of investment is graphically illustrated by the fact that a
stepchild’s risk of being killed ranges from 40 to 100 times that of a child living with both biological
parents.81

Yet, remarkably, up to at least 1 year of age children tend to look anonymous—they can be matched
to their fathers only very slightly better than chance82’83; in a recent study, nearly half of
father/newborn pairs were not identified above chance.® If fathers marked their babies—for
example, by making them unambiguously similar to themselves—paternity uncertainty would of
course be virtually nil and paternal investment less risky. However, fathers can also produce
illegitimate children with other men’s spouses, and if they carried the marks of their biological fathers
these babies would be promptly identified and disinvested upon (a euphemism that covers
maltreatment and infanticide). Because, population-wise, the probability that a father is presented
with an adulterine child equals the probability that this father slips his own out-of-wedlock child into
another family, the benefits of marking offspring are offset by its costs.®>®°

It has been proposed87 that, when the nonpaternity probability in a population is larger than 1 in 10,
babies might actually benefit from concealing their fathers’ identity. A subsequent mathematical
model*® has shown that, if parental investment decreases with increasing nonpaternity probability
(which is the case in both animals and humansss'sg), offspring marking will never evolve—regardless of
how low the nonpaternity probability in the population is.

Although in such a scenario parents and babies all benefit from child anonymity, child anonymity
reduces paternity confidence and nobody benefits from the paternal disinvestment that could result
from that.”® A smart solution to this evolutionary conundrum would be for men to (1) produce
anonymous-looking babies, (2) be very sensitive to any cues that they might not have fathered their
presumed babies, and (3) lacking such cues, care for the babies as though they had fathered them.
This argument86 is consistent with the empirical findings the (1) babies do not reliably look like their
biological fathers,gz’83 (2) men greatly value sexual faithfulness in their spouseso1 and invest more in
children that look like them,92_94and (3) unless they have specific reasons to mistrust their spouses
(the median nonpaternity rate is about 30% in men who doubt their paternity but less than 2% in men
who do notso), men typically do treat their alleged children as though they were their own—despite
objective uncertainty and without first requiring a DNA test.

In agreement with an effort to increase paternity confidence, mothers tend to ascribe more paternal
than maternal resemblance to their babies,gz’%'96 although infants do not resemble their fathers more
than their mothers according to independent observers that are blind to their kin relationships.gz’83
This blindness is an important methodological detail, because, when judging family resemblances,
people are powerfully influenced by alleged relatedness.”” Unrelated parent/child pairs that are
believed to be related are seen as more resemblant than related pairs that are believed to be
unrelated (a result obtained in ItaIy97and independently replicated in Japangs). Consistent with the
hypothesis that they have evolved to encourage paternal investment, biases in judging relatedness
are strongest in men who are fathers, among which overestimation of resemblance in photos of
parent/child pairs is significantly larger than in both women and men who are not fathers.”



Every male in the relatedness line between two people introduces one degree of uncertainty in their
genetic link. Consistently, even investment by grandparents is affected by paternity uncertainty, with
maternal grandmothers investing the most in their daughter’s children and paternal grandfathers
investing the least in their alleged son’s alleged children® ™ (although a study carried out in China
suggests that this effect could be overruled by cultural or economic factorsloz). Hypothetical altruism
among cousins follows the same pattern, with mother’s sister’s children being helped the most and
father’s brother’s children being helped the least."® An impressively drastic solution to the problem
of paternity uncertainty has been embraced in societies with very low paternity confidence, where
men direct material resources to their sisters’ offspring (to whom they are certainly related) rather
than to their own alleged children.™*

CONCLUSION

Lady Justice stands for a moral value we much treasure in our society: equitable treatment for all
without regard to people’s status, be they family, friends, or strangers. Yet, virtually nobody abides by
this moral value in his or her personal life. Rather than setting other people’s status aside, we put it
center stage. Our inheritance, for example, we leave to our children and rarely to equally or more
deserving strangers. Cues to kinship play a crucial role not only in how we choose our mates, but also
in how egoistic, altruistic, or spiteful we are toward others. We have shown that, at the level of the
genes, all our behaviors can be considered egoistic. This implies that, at the level of individuals, spite
could only have evolved as a form of altruism and altruism could only have evolved as a form of
nepotism. This nepotism we extend to society at large. Ingroup members are more likely to be kin
than outgroup members, and we are famously more inclined to assist the ingroup than the outgroup
and to assault the outgroup than the ingroup.

It has been suggestedlosthat the xenophobic behavior of some, but not all, individuals of the
Argentine ant may help understand the mechanism that drives this type of discrimination. The more
genetically homogeneous the colony in which an ant was raised, the more violent its later reaction to
unfamiliar conspecifics. It could be argued that the flexibility of the ant’s kin template decreases with
increasing similarity among the members of its home colony. Remarkably, the attitudes of American
voters appear to mirror the ants’ conduct: endorsers of more conservative political ideas, associated
with nationalism and reduced sympathy for immigrants, are typically found in rural areas with
homogeneous populations as opposed to cities with heterogeneous ones (Figure 3).

FIGURE 3. A map of the 2012 presidential-election results in the contiguous United States. Light areas indicate
counties where the conservative candidate won; dark areas counties where the liberal candidate won. Although the
map is dominated by light gray, the final winner was the liberal and not the conservative candidate, because the light
counties tend to be rural and the dark ones urban—and thus more populated. Results of earlier presidential races show
a similar pattern. (Adapted from a figure by Mark Newman, University of Michigan, Creative Commons License)



The shaping of political preferences by genetic factors has recently received much attention.'%

Among the genes most likely to affect such preferences are those that regulate human kin detection
and the behaviors that depend on it: outbreeding, altruism, and spite. Hence, research on the genetic
substratum of kin detection may hold promise for understanding much more than the substratum
itself—with profound bearings on social sciences and everyday life.
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