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I. Introduction
According to social psychologists, factors governing mate selection include familiarity, similarity, and proximity (Berscheid & Walster 1978). Yet, who best fits this description? Family members! They’re familiar – you’ve known them your entire life. They’re similar – you share the same religion, the same culture, a strong physical resemblance, not to mention an increased probability of sharing the same genes. Lastly, they are close by and easily accessible – perhaps even under the same roof and down the hall. Nevertheless, nuclear family members are, typically, the last group of individuals considered as an appropriate mate.

Why is this? Intuitively, the answer to this question is that sex with family is disgusting and repugnant. But why do most people across diverse cultures feel this way rather than perceiving sexual behavior with a close family member as exciting and erotic? The answer to this question can best be approached by considering the types of enduring selection pressures our hominid ancestors faced throughout the course of human evolutionary history that would have led to the evolution and maintenance of systems designed to decrease the probability of seeking a close genetic relative as a sexual partner. The aim of this paper is twofold: (i) to discuss the nature of the selection pressures that led to inbreeding avoidance behaviors in humans (i.e., an ultimate causal analysis) and (ii) to discuss the kinds of cognitive programs required to perform this function over the course of an individual’s lifetime (i.e., a proximate causal analysis).  In this way, it will be possible to illuminate a portion of mating psychology not often considered: aversive sexual partners. 
II. Selection pressures leading to the evolution of inbreeding avoidance systems

There are sound biological reasons why psychological mechanisms designed to avoid mating with a close genetic relative are expected to exist. Throughout our species’ evolutionary history, the selection pressures posed by deleterious recessive mutations (e.g., Bittles & Neel, 1994) and short-generation pathogens (e.g., Tooby, 1982) would have severely negatively impacted the health and viability of offspring of individuals who were close genetic relatives. As a result, individuals who avoided mating with close genetic relatives and, instead, mated with someone who did not share an immediate common ancestor, would have enjoyed greater reproductive success.

A. Deleterious recessive mutations

To understand why the presence of deleterious recessive mutations played an important role in the evolution of inbreeding avoidance mechanisms, it is first necessary to understand how the human genome is organized (see Lewin, 1999, for a review). Humans are a diploid species, which means there are two parallel, homologous sets of chromosomes: one set inherited from the mother, and the other inherited from the father. The gene at each location (locus) along a given chromosome can be matched up to a corresponding or homologous gene on the chromosome inherited from the other parent. 

Functional genes at a given locus typically provide the sequence information required to build one of the tens of thousands of different proteins necessary for the structure, development, health, and activity of the organism. The two corresponding genes at the same locus can be identical in their DNA sequence, or they can have different forms. These alternative forms of the same gene are called alleles. When the alleles inherited from the maternal and paternal lineage are the same, they are called homozygous, and when dissimilar, they are called heterozygous. When two different alleles are present it is often the case that the product of one allele masks the phenotypic expression of the other. The allele whose phenotype is expressed is said to be dominant while the allele whose phenotypic expression is masked is considered recessive.

Various biological processes and entropic forces continually interject random mutations into the genome, usually transforming functional alleles into damaged or deleterious alleles. Errors can be made during DNA replication, and background radiation, heat, chemical agents, and other environmental factors can also cause changes. Mutations come in a variety of types (point mutations, frame shifts, deletions, etc., see Lewin, 1999 for a taxonomy of mutations that occur in the human genome). These mutations can disrupt a gene-product’s ability to function properly. For example, a DNA replication error may lead to a mutation in an allele coding for an enzyme necessary for the neutralization of certain commonly encountered dietary toxins. Depending on the exact base changes caused by the mutation, the enzyme may, for example, 1) not be affected at all and therefore function properly, 2) have a slight change in the charge or shape of the binding site leading to a reduction in function, or 3) not function at all. If the enzyme is not produced, or no longer functions adequately, this can lead to harmful or even lethal consequences for the bearer. These negative mutations accumulate in the population until the rate at which they enter matches the rate at which they are expressed and selected out. The point at which entry matches exit is called equilibrium. Lethal dominant genes are always expressed, and so they are selected out rapidly after entering the population, staying at very low frequencies at equilibrium. As such, they play no special role in selecting against incest.

In contrast, when a detrimental mutation is recessive, it has a much less harmful effect whenever it is matched with its undamaged dominant counterpart. Such a heterozygous individual expresses a normal phenotype, and her or his fitness is uninfluenced by the presence of the unexpressed injurious mutation. For this reason, deleterious recessives can accumulate until they reach relatively high frequencies in the population at equilibrium. The same negative trait that, if it were dominant, would stabilize at a frequency of roughly 1 in 1 million would approach a frequency of 1 in 1000 if it were recessive – that is, 1000 times more frequent. Indeed, it is only when the same recessive damaged allele is supplied from both the mother and the father, creating a homozygous individual, that the damaging trait is expressed, killing or otherwise impeding the survival and reproduction of that individual. 
Selection only acts against deleterious recessives when they are expressed and, according to Bittles & Neel (1994) “all of us are thought to carry in the heterozygous condition “several” rare recessive genes which, if rendered homozygous, would result in a significant medical handicap, ranging from severe defects of vision and hearing to disorders incompatible with survival beyond childhood” (p.17). The estimated number of rare lethal genes in a genome is termed lethal equivalents (Crow & Kimura 1970; Cavalli-Sforza & Bodmer 1971). Data from a number of studies suggest that each of us possess, on average, somewhere between 2 (Carter 1967; May 1979; Bittles & Neel, 1994) to 6 (Kumar, Pai, and Swaminathan, 1967; but see Roberts, 1969) lethal equivalents: alleles that, if homozygous, would cause death before an individual reached reproductive age (Morton, Crow and Muller 1956; Burnham 1975).We are not dead many times over because at the great majority of these loci, we are heterozygous, and the damaging gene is masked by an intact gene. 

What influences the probability that the same deleterious recessive will be supplied from both the mother and the father? If the two parents are unrelated, then these recessives come together by chance. For example, an allele that exists at a population frequency of 1 in 1000 has a 1/1000th chance of being supplied from the mother, and a 1/1000th chance of being supplied by the father, which means a 1 in 1 million chance of producing an offspring homozygous for this particular negative trait. In contrast, mating with close kin increases the likelihood that two recessive mutations will meet each other at homologous loci substantially (Cavalli-Sforza & Bodmer 1971; Tooby, 1977; Charlesworth & Charlesworth 1987). Being genetically related means that the two individuals share common ancestors, and so the same deleterious recessives that show up in one relative are very likely to show up in others descended from the same common ancestor. What is a 1 in 1 million risk for nonrelatives becomes, for a brother and sister, 1 in 4000. While this may still not sound like much, this increased risk must be summed across the entire genome, which numbers approximately 30,000 genes (Ridley, 2003). This estimate includes all structural genes, plus some neighboring regulatory genes that the methodology used in the Human Genome Project can recognize and sequence. 
Therefore, if two close genetic relatives mate with one another, there is a greatly increased chance that the resulting offspring will be homozygous for many deleterious recessives, leading to decreased chance of survival and reproduction. The more closely related the parents, the greater the likelihood that the offspring will suffer a decrease in health and viability, and the selection pressures become very intense whenever the two parents are siblings, or parent and child. For this reason, deleterious recessive mutations posed a strong selection pressure against close-kin matings.

B. Pathogens

A second selection pressure that would have led to the evolution of incest avoidance mechanisms is pathogens (Tooby, 1982; O’Brien et al 1985). The presence of disease-causing agents, such as viruses and bacteria, in and around an organism’s body was a constant feature of our evolutionary past. Due to their short generation time, pathogens have the ability to become finely tuned to the biochemistry of their host. The better adapted a pathogen is to its host’s microenvironment, the more efficient it becomes at acquiring the necessary resources, evading cells of the immune system, and replicating. As a consequence, they can become extremely detrimental to the health of the host.

The recurrent presence of pathogens in our ancestral environments would have created intense selection pressures for genetic diversity between individuals in a population (Tooby, 1982). This is because the more genetically homogenous the sequence of hosts encountered by a parasitic lineage, the faster an infection is able to spread. Moreover, this selection pressure would have been especially severe the longer-lived the host species– and, compared to the average garden variety bacterium, humans are very long lived. As a result it is hypothesized that natural selection would have engineered a solution to maintain genetic diversity.

From an evolutionary point of view, the function of sexual reproduction is to introduce genetic variability into offspring sets, and to make organisms genetically different from their neighbors (Tooby, 1982; Hamilton et al. 1990; Ebert & Hamilton

1996). During the process of reproduction, pathogens are transmitted from parent to offspring. The presence of a unique internal environment in the offspring renders pathogens that were well adapted to a parental internal environment less suited to the offspring’s novel environment.

Mating with a close relative then, as opposed to a non-genetically related individual, maintains a more similar microenvironment for pathogens that get transmitted to or among resulting offspring and other members of the social group. This gives pathogens an advantage in moving from host to host. To the extent that incestuous matings led to an increased genetic uniformity in ancestral hunter-gatherer groups, then increased parasite load would have been a second, significant factor selecting against potentially fertile incestuous matings.

C. Summary 

In summary, there were at least two recurring selection pressures that would have strongly selected against incest among our hominid ancestors: (1) the generation of defects through making deleterious recessive genes homozygous; and (2) an increased susceptibility to disease-causing organisms. The cost in terms of damage to the offspring resulting from matings between close genetic relatives is called inbreeding depression (Wright, 1921). The intensity of the selection would have been in proportion to the degree of relatedness between the two potential sex partners. Reciprocally, such selection pressures would select for design features that reliably and cost-effectively caused a reduction in the probability of mating and conceiving with close, fertile relatives. Those individuals who carried such design features would have produced offspring more likely to survive, reproduce, and pass on those design features than individuals who did not. In short, the adaptive problem posed by the costs of mating with genetic relatives should have selected for reliably developing neural circuits that were well-engineered for solving this adaptive problem.
But what would these neural systems look like?  That is, what kinds of information processing pathways would have efficiently and effectively categorized individuals into kin versus non-kin and caused the sexual avoidance of those in the former category? This question amounts to a description of the proximate mechanisms governing inbreeding avoidance in humans.  Taking the view of an artificial intelligence engineer tasked with developing a computer program that functioned to avoid inbreeding, two distinct programs would be required: 1) programs for identifying those individuals who have a high probability of being a close genetic relative (e.g., a sibling, parent, or offspring), in short, kin detection, and 2) programs that regulate sexual attraction/avoidance in accordance with the computed probability an individual is a close genetic relative. These two components are discussed in turn with specific consideration of the cues our mind uses to detect a particular class of close relative: siblings. 

III. Systems for Detecting Kin

Specifically, what is the origin and nature of the information used to categorize an individual as a close genetic relative?  There are a number of possible cues kin detection systems may have been designed to take as input.  One potential source of information regarding kinship is linguistic and cultural input (e.g., during development you are told who counts as a close genetic relative and how to feel about them).  However, this poses several problems.  First, kin terms can be used across genetic boundaries and blur the distinction between types of close genetic relatives and between kin and non-kin.  For example, in the U.S., “brother” might be used to refer to a full, half, step, or adoptive sibling, and in some cultures might even encompass cousins or coalitional allies.  Second, due to asymmetries in relatedness, individuals may not share common “interests” regarding whom to help and when (Trivers, 1974).  For example, a child would benefit (in terms of inclusive fitness) from helping a full sibling (with whom her degree of relatedness is .5) more than a half sibling (with whom her degree of relatedness is .25), all other things equal.  However, a female is equally related to all her children regardless of their paternity and might therefore urge each child to, for example, “help your sister” while not linguistically differentiating between full and half siblings.  Thus, kin terms might disregard or obscure genetic distinctions making them evolutionarily less reliable cues to kinship (but see Jones, 2004).  Last, systems for detecting kin exist in many other animal species (Hepper, 1991; Hepper & Cleland, 1999) and predate the evolution of language and culture. There is no reason to suspect that either of these recent inventions have erased or replaced such phylogenetically prior mechanisms.  

So if linguistic and cultural inputs alone do not provide a stable solution, what does?  Because we cannot “see” another person’s genes directly, the best natural selection could do is to shape mechanisms that use cues that were reliably correlated with genetic relatedness in the ancestral past to compute an internal index of relatedness.  To the extent that different cues reliably correlated with an individual being a particular type of close genetic relative (e.g., mother, father, offspring, or sibling), different detection mechanisms are expected to exist.  For example, because ancestrally a female always gave birth to her own offspring, she could have relied on the process of birth and/or the visual and olfactory cues derived from a newborn to reliably and accurately categorize that child as a close genetic relative (e.g., Porter, Matochik, & Makin, 1983, 1984).  However, due to the fact that males of our species could not be 100% certain of their paternity, seeing one’s mate give birth to an offspring would not have solved the problem of assessing degree of relatedness to that offspring.  Rather, for males, assessments of paternity may rely on cues signaling the sexual fidelity of their mate.  Therefore, there may not be a general kin detection mechanism that relies on the same set of information for detecting all types of close genetic relatives.  Instead, the advantages of kin selection would accrue most strongly to individuals that possessed specialized detection systems capable of narrowing in on the small subset of states that correlated with an individual being a particular kind of kin.  The following discussion focuses on the cues used by the human cognitive architecture to detect a particular class of kin, siblings. 

A. Cues to Siblinghood: The Westermarck Hypothesis.
Throughout our evolutionary history, the nutritional demands of breastfeeding along with the need for protection would have meant that children of the same mother were typically reared in close proximity during early childhood. Also, when hunter-gather bands fission into smaller units (e.g., due to size or difficult times), nuclear families (including siblings) tend to stay together as a unit (Lee & DeVore, 1968; Chagnon, 1992). This means that in ancestral environments, early childhood would have offered valuable information regarding relatedness of individuals in prolonged close association. The notion that early childhood association plays an important role in the assessment of relatedness was first proposed by Edward Westermarck (1891), a Finnish social scientist.  Noting the absence of sexual attraction between siblings, Westermarck hypothesized that early childhood propinquity leads to the development of a sexual aversion later, during adulthood. This has come to be known as the Westermarck Hypothesis (WH).  

A number of researchers have tested the WH (see e.g., Shepher, 1971, 1983; Wolf, 1995; Williams & Finkelhor, 1995; Bevc & Silverman, 1993, 2000; Lieberman, Tooby, & Cosmides, 2003; Fessler & Navarrete, 2004).  For some, the focus of research has been testing the WH in populations where genetically unrelated individuals are reared together as siblings.  These have become well-known studies in the inbreeding avoidance literature and are reviewed in the next section. 

B. Empirically Testing the Westermarck Hypothesis: Ethnographic Measures

Two well-known anthropological studies have taken advantage of cultural institutions that inadvertently created a “natural experiment” where children who were not genetically related to one another were reared in close physical proximity throughout childhood. The first study focused on the peer-groups of Israeli kibbutzim (Spiro, 1958; Talmon, 1964; Shepher, 1971, 1983). The second far more comprehensive series of investigations was by Arthur Wolf and colleagues who examined the adoption of baby girls into the household of their future husband’s in Taiwan (sim-pua marriages; Wolf, 1995). Both of these “natural experiments” provide strong support for the Westermarck hypothesis and shed light on the nature of the cues mediating the recognition of siblings.
1. Israeli Kibbutzim

Israeli kibbutzim provided a unique natural laboratory allowing for the investigation of the role co-residence plays in the development of a sexual aversion.  According to Shepher (1983), children born on a kibbutz were raised in peer groups consisting of six to eight individuals who were within two years of age of one another.  Since there was a very low probability that biological siblings would occupy the same peer group (due to birth intervals greater than two years), individuals brought together in these peer groups tended to be unrelated.  Most daily activities, such as attending school, eating, showering, using the toilet, playing, and sleeping, were done with other peer group members.  A woman, who may or may not be the biological mother of anyone within the peer group, slept in the same house with members of a peer group.  This rearing environment led to the close physical association of individuals who were not genetic relatives and allowed a series of researchers to explore the effects this arrangement had on sexual attraction.  The Westermarck hypothesis predicts that individuals reared in close physical association (as were the children on Israeli kibbutzim) will develop a sexual aversion toward one another during adulthood.

Three of the pioneering social scientists to explore the commonly noted lack of sexual attraction and absence of marriage between peer group members were Spiro (1958), Talmon (1964), and Shepher (1971, 1983).  In his survey of marriages within one kibbutz, Spiro (1958) found that no members within a peer group married one another or engaged in sexual behaviors during adulthood.  Talmon (1964) found a similar pattern in her study evaluating 125 married couples across three kibbutzim.  She discovered that no marriages and no reported sexual behavior occurred between individuals within the same peer group who had been reared together from early childhood. 

Perhaps the most comprehensive survey was completed by Shepher (1971, 1983). Shepher investigated the sexual behavior and patterns of marriage in all of the second-generation adults living in one kibbutz (N=65) and then surveyed all of the marriages occurring between second-generation Kibbutz members in all 211 Israeli kibbutzim.  In the former he found the complete absence of sexual behavior and marriage between individuals reared in the same peer group from early childhood.  In the latter study, of the 2769 marriages that occurred across all 211 Israeli kibbutzim surveyed, only 14 were between people reported to have been reared in the same peer group.  Upon closer inspection, Shepher found that none of these 14 couples had been reared together continuously throughout the first six years of life.  Shepher reasoned that continuous exposure throughout childhood and especially the first six years of life were critical for the development of a sexual aversion that became manifest at the age of 14 or 15 (Shepher, 1983).  All of this occurred despite the lack of prohibitions or taboos against such relations.  In fact, most parents were hopeful their children would marry within their respective peer group (Shepher, 1971).  

2. Taiwanese Minor Marriages

A second natural experiment that allowed for the testing of the Westermarck hypothesis was the cultural institution of Taiwanese minor marriages.  When the Japanese colonial government took control of Taiwan in the late 1800s, they compiled meticulous demographic records, including birth rates, death rates, marriages, divorces, and adoptions.  Another record they kept was the form of marriage that took place.  In Taiwan during this time period, there existed three different forms of marriage: patrilocal (major), uxorilocal, and minor.  In the major form of marriage, the bride went to live with the husband’s family whereas in the uxorilocal form, the bridegroom went to live with the wife’s family.  In both cases, the parents of the children arranged the marriage and the husband and wife did not meet until the day of their marriage.  In the minor form of marriage, a sim-pua (little bride), usually between a few months to three years of age, was adopted into a family for the purpose of marrying one of the sons later in life.  

The anthropologist Arthur Wolf and colleagues spent the last 40 years collecting and analyzing data to determine whether marriages in which the wife had resided with her husband throughout early childhood differed from those in which the wife first met and started to live with her husband at the time of marriage (see Wolf, 1995).  Wolf reasoned that if co-residence duration influences sexual attraction, as the Westermarck hypothesis predicts, then in those marriages where husband and wife co-resided from very early childhood, there should be a reduced sexual attraction as measured by rates of fertility, divorce and extramarital affairs.  Moreover, Wolf hypothesized that the earlier a sim-pua was adopted into her husband’s family, the more pronounced the effects would be.

Wolf surveyed more than 20,000 marriages and found that women in the minor form of marriage had twice as many extramarital affairs as women married in the major or uxorilocal form.  In addition, minor marriages had 3 times the rate of divorce, and fertility rates 40% lower than that of women married in the major or uxorilocal pattern (i.e., where husband and wife met on the day of marriage).  When Wolf looked at the age at which the daughter was adopted into her husband’s family, he found an increased frequency of divorce and extramarital affairs and a lower fertility rate if the girl was adopted into a family with a son designated to be her future husband before her third birthday.  If the girl was adopted after her third birthday, the rates of fertility, divorce, and extramarital affairs were similar to those found between individuals married in the major fashion.  These data led Wolf to conclude that, for an aversion to develop, individuals must be exposed to one another before the age of three.
These cross-cultural studies have provided evidence in support of the Westermarck hypothesis showing that genetically unrelated individuals who are reared together from early childhood develop a sexual aversion toward one another.  As informative as these studies are, many questions remain: Does co-residence duration mediate the development of sexual aversions between individuals who are in fact genetic relatives? Is there a specific time frame of co-residence necessary for the activation of a sexual aversion? Is co-residence duration the only cue used by the cognitive architecture to identify siblings or are other cues used (e.g., facial similarity and cues derived from the catabolism of proteins associated with the MHC)? Does co-residence duration serve as a cue for identifying both older and younger siblings? After all, older siblings would have been exposed to a potent cue signaling relatedness, namely, seeing one’s own biological mother pregnant and caring for (e.g., breast-feeding) a newborn (see Lieberman et al, 2003, Lieberman, under review).  Last, does co-residence, or other cues mediating sibling detection, predict psychological measures assessing sexual aversions with siblings as implied by the sociological measures used by Shepher and Wolf?  This last question relies on the existence of cognitive programs regulating sexual aversions, the topic of the next section. 

IV. Cognitive Programs Guiding Sexual Aversion: The Emotion of Disgust

In addition to systems designed to take in cues from the social environment and compute an estimate of kinship (i.e., kin detection), systems for regulating sexual attraction and avoidance are required to achieve inbreeding avoidance.  The amplitude of a sexual avoidance mechanism should be a function of the computed estimate of kinship (Lieberman et al, 2003). For example, when the kinship estimate is high (i.e., when cues signaling that an individual is likely to be a close genetic relative are present), then systems motivating sexual attraction will be down regulated and systems motivating sexual avoidance up-regulated. The greater the kinship estimate, the greater the activation of the program mediating sexual avoidance.  The question remains, however, what program governs sexual aversions?

There are a variety of programs that could, in principle, solve this problem.  One possibility is a system that causes an individual to withdraw from situations in which there is a high probability that sexual relations with a close relative might occur.  A response that renders an individual merely disinterested in such a situation, for example, would, however, not be as effective at avoiding sexual relations with close relatives as a response that enabled an individual to actively monitor others' desires and withdraw from potentially incestuous (and hence, reproductively costly) situations.  This is particularly important given the possibility of inbreeding conflict, where males may actively seek sexual relations with female relatives (Tooby, 1977; Haig, 1999).

Under ancestral conditions, close kin regularly encountered one another throughout the course of their lifetime.  In the absence of any sexual aversion, there would have been a substantial chance that two close genetic relatives would engage in sexual relations.  The presence of this statistically recurrent situation (close genetic relatives mating with one another) would have selected for psychological programs that brought about an appropriate response when cues indicating a close relative's desire to mate were present.  A cognitive system already in place that could have caused an individual to withdraw from a potential inbreeding situation is the emotion of disgust (Lieberman, 2003).  From an evolutionary perspective, an emotion is a coordinated response of a suite of specific cognitive and physiological mechanisms to an evolutionary recurring situation (Tooby & Cosmides, 1990, 2000; Rosenberg & Ekman, 1994).  As a repeated situation, the statistical possibility of sexual relations occurring between close family members would make an emotion, such as disgust, a good solution to this adaptive problem. 

It has been widely hypothesized that the original function of disgust is to avoid the oral incorporation of various harmful substances (see, for example, Rozin & Fallon, 1987; Ekman & Davidson, 1994; Izard, 1993).  More specifically, the emotion of disgust evolved to inhibit the ingestion of toxic materials and contact with disease-causing agents (e.g., feces, dead organisms, and spoiled food, Curtis & Biran, 2001).  Disgust, which causes one to avoid or withdraw from harmful substances, such as pathogens, could have been co-opted during human evolution to motivate the withdrawal from sexual relations with a close genetic relative.  The characteristic trait of disgust to motivate avoidance means that it can be mobilized to deter an unsolicited advance by a close family member.  Moreover, it can also function to counteract any sexual desire that may arise due to the fact that one’s close genetic relatives may be an attractive member of the opposite sex and possess traits (including accessibility) that feed into sexual attraction systems. 

There are several reasons why the emotion of disgust may have been co-opted for this new function.  One reason is that disgust is capable of producing responses of varying intensity, precisely what is needed since mating consequences vary with degree of relatedness. As the strength and/or number of cues indicating relatedness varies between different individuals, the increment or decrement in either attraction or the willingness to resist sexual contact should vary as well.  For example, the pressures of inbreeding depression should make siblings much less sexually appealing than cousins. 

Another reason why disgust is a candidate system to co-opt for the purpose of inbreeding avoidance is because disgust is already related to sexual contact.  Disgust functions to prevent contact with others’ bodily fluids as these possess potentially harmful foreign pathogens.  However, this system of avoidance must be suppressed for sexual contact to take place (Angyal, 1941).  If, however, engineering refinements were made that decreased the threshold of activation of disgust in response to sexual contact with particular individuals (as opposed to increasing it), the system would well be on its way to serving as a sexual avoidance mechanism. 

V. In Conclusion

The model of a human inbreeding avoidance system proposed herein provides an empirical framework within which information hypothesized to serve as cues to relatedness can be tested.  The magnitude of the sexual aversion (or attraction) associated with a particular individual should be a function of the cues present in the social environment that were correlated with relatedness in our ancestral past.  It is therefore possible to reverse engineer the kinds of cues used to detect each type of close genetic relative by quantitatively matching individual variation in opposition to incest to individual variation in parameters that may have served as cues to relatedness.  Recently a handful of researchers have employed this method to investigate the nature of the cues our mind uses to identify siblings (e.g., DeBruine, 2002; Lieberman, 2003; Lieberman, et al, 2003; Fessler & Navarrete, 2004).  Understanding kin detection and the factors regulating sexual attraction as well as sexual aversion, including developmental and cultural factors, will provide a more comprehensive picture of mate selection in humans, a topic worthy of continued investigation.
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