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ABSTRACT In this article, an evolutionary perspective is applied to indi-
vidual differences Among the issues discussed are (a) the seminal contribu-
tions of Francis Galton and the subsequent ideological reaction, (b) the distal-
proximal continuum for understanding levels of explanation m social behavior,
(c) consistent pattems of group differences m behavior (age, sex, social class,
and race), {d) the heritability of personality and the role epigenetic rules play
in guiding development in one direction over alternatives, (e) the genetic simi-
lanty theory perspective on friendship and mate choice, and (/) the view that
personality is part of an r-K reproductive strategy involving a compensatory
exchange between the production of gametes and parental care It is suggested
in conclusion that personality traits be considered aspects of a coordinated life
cycle deeply embedded m evolutionary history

The data sets and ideas in this article may be unfamiliar to readers and
even stnke some as unlikely, so I begin by emphasizing a historical
tradition too often left unacknowledged in contemporary research It is
regrettable that the "Galton School" of analyzing individual differences
from a biological and evolutionary perspective that began 125 years
ago IS still so poorly understood However, a direct line leads from
Charles Darwin (1809-1882) and his cousm Francis Galton (1822-
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1911) to contemporary research, and some of my arguments may be
better appreciated when placed m this context

Sir Francis Galton Establishing the Tradition

The concept of personality stems from the observation of individual
differences m human behavior, the scientific study of which may nght-
fuUy be thought to begm with Galton History could of course go back
to those ancient Greeks, Galen and Hippocrates, and their four humor-
based temperaments for the first typology, but Galton can be considered
the onginator of modem personality research His 1865 article "He-
reditary Talents and Character" was published 14 years before Wundt
"founded" psychology, at a time when Freud was only 9 years old and
long before the births of Allport or Murray A forerunner to Hereditary
Genius (1869), the article was concerned with the heritability, distribu-
tion, and measurement of individual differences m "zeal and industry,"
as well as intelligence, and appeared 6 years after The Origin of Species
(Darwm, 1859), and 6 years before The Descent qf Man (Darwin,
1871) Providing early evidence that individual differences in mtelh-
gence were hentable, this article was the first to advocate using twins
for proof Galton was not exclusively hereditanan, he also earned out
surveys to assess the other influences that made for genius, and reported
that devoted, high-minded mothers and first-bom ordinal position were
important predictors (Galton, 1874)

Galton not only advocated the use of twins to help disentangle the
effects of heredity and environment, but also earned out breeding ex-
penments with plants and animals anticipating later work in behavior
genetics Less knovra is that Galton (1879) invented the word associa-
tion test, creating stimulus words and gathermg statistical information
on their unconscious associations These were published in Brain, and
Freud can almost certainly be included among the readers of this issue,
although he never referred to Galton's paper nor credited Galton with
pnonty in suggesting the existence of unconscious mental processes
(Fonest, 1974)

TIw different styles of Galton and Freud are worth notmg Galton
gathered hard objective data and invented statistical techniques to ana-
lyze them His onentation was to see human psychology as part of
natural science, resting on similar techniques of study and making direct
contact with what was known about ammals and evolutionary biology
Freud, in contrast, used a subjective, unfalsiliable set of procedures



Epigenetic Rules 119

which had discontinuity with other sciences Some have seen it as a
poor reflection that Galton is relatively obscure and maligned, while
Freud has an exalted reputation (Eysenck, 1985)

Galton (1887) also studied temperament, as m his article "Good and
Bad Temper in English Families " He also pioneered work on assorta-
tive mating among spouses, and the interrelationships of intelligence,
temperament, and physique, arguing that socially desirable traits tend
to go together because of mate preferences Galton (1894) even made a
contnbution to Volume 1 of the Psychological Review in an article en-
titled "Arithmetic by Smell," in which, in intrepid Victorian fashion,
he self-expenmented by associating numbers with different smells and
then combined the scents to discover that he added and subtracted their
number equivalents automatically

The longest standing contnbutions of Galton are statistical He was
among the first to apply the normal distnbution, deviation scores, and
percentiles to psychological charactenstics (1869) He invented the con-
cepts of regression and correlation (1888, 1889) He was influential in
foundmg the joumal Bwmetrika (1901) which, by promulgating statis-
tical techniques for the study of biological variation (of which psycho-
logical charactenstics were included) helped begin the psychometnc
tradition

When Galton died in 1911, his will endowed Karl Pearson with a
Chair of Eugenics at the University of London Pearson, later Galton's
biographer (1914-30), invented the product-moment correlation and the
chi square goodness-of-fit statistic, and helped inaugurate the great bio-
metnc trajectory that included R A Fisher (mventor of the analysis of
vanance) and Sewall Wnght (inventor of path analysis), both of whom
are best known for their "modem synthesis" of Darwmian evolution
with Mendehan genetics (Fisher, 1930, Wnght, 1931) Few personality
psychologists are aware of how the statistics they use were onginated
for the purpose of estimatmg the transmission of genetic vanance

A nval to Pearson's Department of Eugenics was the University
of London's Psychology Department headed by another Galtonian,
Charles Spearman Spearman invented rank order correlations, factor
analysis, discovered the g factor m tests of mtelhgence, and investi-
gated the mteraction of personality and intelligence, finding, like Galton
before him, that "good" traits such as honesty and intelligence went
togettier (Spearman, 1927) Spearman's successor was Sir Cynl Burt,
and two of Burt's nrost famous students, Raymond Cattell (1982) and
Hans Eysenck (1981), have promulgated this umque amalgam of evolu-
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tionary biology, behavioral genetics, neuroscience, and psychometncs
to the present day So, too, has Jeffrey Gray (1987), Eysenck's post-
retirement successor at London's Institute of Psychiatry whose work
maps out the cytoarchitecture underlying anxiety and provides a refor-
mulation of the biological basis of temperament

Arthur Jensen also wears the Galton mantle It is not well-known
that Jensen's early research was concemed with personality factors in
educational attainment, a topic he pursued for his doctoral degree at
Columbia Becoming dissatisfied with what he viewed as the relatively
unscientific thinking about personality that he found there (Murray and
Freud), and while publishing several articles on the Thematic Apper-
ception Test (TAT), Rorschach, and other projective techniques, he
moved to London to carry out postdoctoral research with Eysenck,
wrote the 1958 chapter on personality for the Annual Review of Psychol-
ogy, leamed about the g factor in tests of intelligence, and subsequently
became a leading psychometncian (1987) So many recent psycholo-
gists have been influenced by the new evolutionary thinking arising out
of sociobiology (Dawkins, 1976, E O Wilson, 1975) that the Gal-
tonian identity may be lost m what is hopefully an emerging paradigm
(Buss, 1984, Rushton, 1984)

It may be important to consider why the Galtonian tradition is not
better appreciated than it currently is Many of the earliest psychologists
including Freud, Dewey, James, McDougall, and Thomdike embraced
Darwinism with enthusiasm, as did other social thmkers including Marx
and Spencer At this time the eugenics movement was also widely
supported, as much by socialist reformers as by nght-wmg tradition-
alists (Clark, 1984, Kevles, 1985) The mix of political ideology with
human biology, however, eventually led to Galton's unpopulanty By
the mid-1930s the political right had gained the ascendancy m claiming
evolutionary theory to support their arguments while the pohtical left
had come to believe that the concept of "survival of the fittest" was
incompatible with the notion of equality Powerful ideologues such as
the anthropologist Franz Boas and his student, Margaret Mead, fought
against the idea of biological universals Mead's (1928) Coming qfAge
in Samoa purported to discover a "negative instance" of adolescence
being a time of emotional stresses, and its conclusion became a sig-
nificant component m the increasingly antibiological orthodoxy (Today
Mead's work can be viewed as being of more dubious status than Burt's,
not only because of the problematic existence of the data base but also
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because Mead's conclusions are completely out of hne with subsequent
data. Freeman, 1983 )

Opposition to the Nazis clearly played a significant role in blunting
Galton's impact From the 1930s onwards scarcely anyone outside Ger-
many and Its allies dared to suggest that groups of individuals might be
m any biological respect superior to any other (or even, different), lest
It should appear that the author was supporting or excusing the Nazi
cause Those who believed m the biological equality of people were
free to write what they liked, without fear of contradiction They made
full use of their opportunity in the decades that followed Especially
following the Holocaust the idea of a genetically based core to human
nature on which individuals (and social classes, gender orientations,
nations, races, and increasingly even ages) might differ has been con-
sistently derogated Even trait theory became tainted since by its focus
on individual differences it directly increased the likelihood that group
differences would be perceived (Adelson, 1978, Hogan & Emler, 1978,
Kenrick & Dantchik, 1983) Fear of being labeled "elitist," "sexist," or
"racist" has chilled numerous lines of enquiry in the study of behavioral
development

From an evolutionary perspective, however, it has to be expected that
both mdividuals and groups will differ, genetically, m the mechanisms
underlying their behavior The existence of genetic vanance both withm
and between populations is the first postulate of Darwinian theory (The
second is that some parts of this genetic vanance are more success-
ful at replication than others ) Coming to terms with such an outlook
need not, however, disconfirm the democratic ideal As E O Wilson
(1978) put It "We are not compelled to believe in biological unifor-
mity m order to affirm human freedom and dignity" (p 52) He went
on to quote Bressler (1968) that "an ideology that tacitly appeals to
biological equality as a condition for human emancipation corrupts the
idea of freedom Moreover, it encourages decent men to tremble at the
prospect of 'inconvenient' findings that may emerge in future scientific
research "

Distal-Proximal Levels of Explanation

In fact, no necessary conflicts exist between evolutionary and genetic
analyses and those from social leaming and situational perspectives
Too many errors and unnecessary debates have occurred as a resuh of
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DISTAL EXPLANATIONS

-•4-
EVOLUTIONARY DNA GENETICALLY ENVIRONMENTAL

BIOUX3Y STRUCTURE INHERITED FACTORS IN
AND OF DISPOSITIONS SOCIAL

EVOLUTIONARY INDIVIDUAL DEVELOPMENT
HISTORY OF

HOMO SAPIENS

Figuie 1
The Distcd-Piozimal Dimension and the Time Factor in Levels of

Explanation for Social Behavior

Note When explanations move from distal to proximal, controversy does not ensue,
whereas the converse is less true From "Epigenetic Rules in Moral Development
Distal-Proximal Approaches to Altruism and Aggression" by J P Rushton, 1988,
Aggressive Behavior, 14, p 36

confusmg distal and proximal levels of reasoning (see Figure 1) Prox-
imate levels emphasize the environmental, cognitive, and physiological
mechanisms mvolved, distal explanations consider the significance of
phenomena from perspectives further back in time, ultimately in evo-
lutionary terms of reproductive fitness

When explanations move from distal to proximal, controversy does
not ensue Evolutionary biologists do not find the hentability of traits
problematic, trait theonsts accept that dispositions are modified by
later leaming, and leanung theonsts beheve that the products of early
expenences interact with subsequent situations b) produce emotional
arousal and cognition Resistance is more likely, however, as expla-
nations move from proximal to distal Thus some phenomenologists
mistrust the reduction that consciousness is partly the result of previous
leanung Situatiomsts and leaming theonsts do not always accept that
people's choices and development may be guided by lnhented traits
Often behavior geneticists ignore evolutionary history

Proximal wanness of distal explanation may be due m part to the
ideological preferences discussed above In addition, some have ex-
pressed concem about extteme reductionism—for example, that phe-
nomenology IS entirely reducible to leaming, or that learning is only
^condary to genetics Unfortunately, anodier reason fot dispute arises
from lack of knowledge Most researchers s^m devoted to an exclu-
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PROXIMATE EXPLANATIONS

IMPACT

SITUATION

-•BEHAVIOR
ENDURING EMOTIONAL PHENOMENOLOGICAL

CHARACTERISTICS REACTIONS EXPERIENCE
(TRAITS) AND

NON-CONSCIOUS
INFORMATION
PROCESSING

sive onentation It is rare for cognitive social leaming theonsts to know
much about evolution or genetics, or for social psychologists to under-
stand psychometncs, or for trait theorists to pursue behavionsm The
psychoanalytic and radical behavionst schisms even create their own
journals and professional schools

Behavior can be analyzed usefully from each of the levels For ex-
ample, situations can induce mood changes of happiness and anger
which alter people's altruism and aggression People can also be shown
to differ, however, m average mood state It is at this stage that con-
ceptual problems occur, for some have found it difficult to see how, if
people alter their behavior with varying circumstances, they can be said
to have endunng charactenstics that rehably differentiate them from
others Major reviews of the empincal literature earned out in the 1960s
(Mischel, 1968, Vemon, 1964) seemed to show that the trait perspective
was limited m its predictive power Cntics pointed to the fact that differ-
ent indices of the same trait only correlated 20 to 30 Social leaming
theonsts emphasized the modifiability of behavior and mtra-individual
vanation, and deemphasized the focus on mtenndividual vanation

It IS now known that a major error of interpretation was made The
mistake was to use correlations between smgle items or behavioral
events as representative of generalized traits A more accurate assess-
ment IS obtained by usmg the pnnciple of aggregation, which states that
the sum of a set of multiple measurements is a more stable and unbiased
estimator than any single measurement from the set This methodologi-
cal point applies equally to self-report items, judges' ratmgs, behavioral
measures, and physiological indices, whetfwr assessed m situationally
specific or generalized manners (Epstein & O'Bnen, 1985, Rushton,
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Brainerd, & Pressley, 1983) For example, single items on IQ tests only
correlate 15, subtests based on four to six items correlate 30 or 40,
and batteries of items compnsing verbal and performance subscales cor-
relate 80 In a behavioral mode, Eaton (1983) assessed differences in
activity level m 3- and 4-year-olds usmg smgle versus multiple actome-
ters attached to the children's wrists as predictors, and parents' and
teachers' ratings as cntena Single actometers correlated 33 with the
ratings, while scores on multiple actometers correlated 69

Group Differences in Personality

An often negated topic m personality is group differences (e g , age,
sex, socioeconomic status [SES], race) As with traits generally, the
mam empincal reason cited for dismissing such effects is the alleged
low level of variance accounted for A necessary prerequisite for ade-
quately examining group differences, however, is reliable measurement,
but many studies fail to use aggregate procedures and inadvertently bias
the results in favor of the null hypothesis If there is little reliable van-
ance m dependent variables, then the variance cannot be apportioned
sizably to independent variables'

This point IS illustrated m an analysis of altruism and aggression
questionnaires For example, males and lower SES groups are found to
be significantly more aggressive and less nurturant and empathic than
females and higher SES groups In addition, aggressiveness is found
to decrease with age from 20 to 60, while components of altruism
increase These observations would have been missed if the analyses
relied on single items, for the vanance accounted for by sex differences
increases from 1% to 3% to 8% as the number of questionnaire items
increases from 1 to 5 to 23 Combinmg age, sex, and SES m a mul-
tiple regression equation, again differentiating a 1- to 23-item scale,
increases the multiple R from an average of 18 for single items to 39
for the 23 items (Rushton, 1988a)

Age differences Psychologists writing on age effects in social behavior
often prefer showing how "myths" and "stereotypes" can be dispelled
to lnvestigatmg where genuine changes occur Age changes in person-
ality, however, have been established Eysenck (1988) has shown that
from ages 16 to 60 scores on his Psychoticism (hostihty), Extraversion
(sociabihty), and Neuroticism (anxiety) dimensions all declme while
scores on the Lie Scale (prosocial conformity) increase TTiese parallel
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the data just mentioned on altruism and aggressiveness, and also many
others that have been documented, including those on cnme, sexuahty,
and scientific productivity (Rushton, in press) In accord with common
observation it seems as though the affective turbulance of youth is re-
placed by the relative calm of age This conclusion is du-ectly supported
by data from research on "affect intensity," which is distinctly found to
decrease with age (Diener, Sandvik, & Larsen, 1985)

Sex differences Research on sex differences is particularly at fault for
Ignoring the principle of aggregation In a major review of the sex dif-
ferences literature, Maccoby and Jackhn (1974) concluded that the only
sex differences that are fairly well established are that {a) girls excel
in verbal ability, {b) boys excel in visual-spatial ability, (c) boys are
supenor in mathematical ability, and {d) males are more aggressive
However, Block (1976) subsequently argued that this review was biased
against finding sex differences due to inappropriate methods of combin-
ing data Specifically, Block argued that many of the individual studies
reviewed used smgle-item dependent vanables of unknown reliability,
and hence they were potentially insensitive to sex differences To ex-
amine this possibility. Block, after specifying the units to be combined,
aggregated over studies to determine the proportion favonng males or
females m higher mean score on each dimension

Block's meta-analysis led her to rather different conclusions from
Maccoby and Jacklm's (1974) She concluded that males are not only
higher on spatial and quantitative abihties and aggressiveness, but also
are "better on insight problems requiring restructuring, and more domi-
nant and have a stronger, more potent self-concept, are more cunous
and explonng, more active, and more impulsive" (1976, p 307) In
addition, she suggested that females not only score higher on tests
of verbal ability but also "express more fear, are more susceptible to
anxiety, are more lacking in task confidence, seek more help and re-
assurance, maintain greater proximity to fnends, score higher on social
desirability, and, at the younger ages at which comphance has been
studied, are more compliant with adults" (p 307)

Meta-analysis alone does not necessanly solve the problem In a re-
view of empathy, for example, Eisenberg and Lennon (1983) reported
that the effect sizes favonng females were minimal or nonexistent on be-
havioral and physiological measures, moderate on specific self-ratmgs
m specific situations, and largest on self-report questionnaires On the
basis of this evidence, Eisenberg and Lennon (1983) concluded that the
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widespread belief in sex differences in empathy was probably due to
the effects of stereotyping since the behavioral measures were least and
the self-report measures most susceptible to this type of influence An
alternative interpretation is that effect sizes depend on the amount of
aggregated variability m the dependent vanable To test this hypothesis,
Rushton (1988a) examined 7 studies of reflexive crying and 21 studies
using questionnaires presented in Eisenberg and Lennon's (1983) re-
view and found that correlations of 69 (p < 05) and 73 (p < 001)
resulted between the size of the effect favoring females and the total
number of units possible m the dependent vanable Thus the greater the
vanabihty in the dependent vanable, the greater the sex difference

Socioeconomic status Most psychologists ignore SES differences, leav-
ing them to the province of sociologists (who reciprocate by leaving
sex differences to psychologists) This may not have been a wise choice
since SES correlates substantially with most of the vanables psycholo-
gists are interested in, including aggression, cnme, educational achieve-
ment, family structure, health, intelligence, longevity, sexuality, and
social attitudes Because they are less well-known, let us bnefly con-
sider SES differences in health and sexuality

With respect to health, a major Bntish study has shown that while
everyone is hving longer, professional classes have gained more years
than semiskilled and unskilled workers (Black, 1980) In 1930 people
m the lowest social class had a 23% higher chance of dying at every age
than people in the highest social class By 1970, this excess nsk had
grown to 61% A decade later, it had jumped to 150% This increasing
dispanty presents a paradox especially when a national health system
has long existed m Bntam to niimmize inequalities in health-related
services (see Rushton, 1987a, for a discussion from an evolutionary
perspective)

With respect to sexual behaviors, SES differences were reviewed
by Weinnch (1977) who analyzed over 20 studies from the world lit-
erature and concluded that the lower the SES, the earlier the age of
first coitus, the greater the likelihood of premantal coitus and coitus
with prostitutes, the shorter tte time before engagmg m extramantal
affairs, and the less stable the mamage bond Weinnch (1977) also
found that the higher the SES, the more likely the mdividual was to
engage in sexual activities beyond those directly leadmg to conception,
mcluding fellatio, cunnilmgus, pettmg and affection, and coitus dunng
menstruation Moreover, although lower SES a(k>lescents knew more
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about birth control devices than upper SES adolescents, they used them
less frequently

Racial group differences Many scientists have strong negative feelings
about the juxtaposition of racial differences in behavior with perspec-
tives from evolutionary biology, even arguing that the concept of "race"
IS discredited and that the phrase "ethnic" group be substituted, thereby
shifting the emphasis away from a "question begging biologistic
bias" (Montagu, 1960, p 697, see also Lewontin, Rose, & Kamm,
1984, pp 119-129) This neglect, however, leaves much to be desired
We do not know what the evolutionary ongins of the races are nor
the extent of their similanties and differences, and this ignorance is
unlikely to be dispelled by the censonous pronouncements too often
made about those who conduct such research In fact, on a surpns-
mgly large number of vanables, the Japanese are similar to the Chinese
and Koreans whether assessed in their home countnes, Hawaii, or the
U S mainland, but are different from Russians, Israelis, and Caucasian
Americans, who in tum are similar to each other but are different from
Kenyans, Nigenans, and Afncan-Amencans (Rushton, 1988c, Rush-
ton & Bogaert, 1987) On estimates made of speed of maturation (age
to walk alone, age of first intercourse, age of death), personality and
temperament (activity level, anxiety, dominance, sociabihty), sexual
restramt (gamete production, intercourse frequencies, size of genitalia),
social orgamzation (law abidmgness, mantal stability, mental health),
and brain size and intelligence (brain weight, cranial capacity, test
scores), Caucasoids fall consistently between Onentals and Afncans
or Afncan-Amencans The efficient unit of analysis, therefore, is the
more encompassmg concept of race, withm which cluster the different
ethnic groups and, ultimately, individuals

Epigenetic Rxiles in Social Development

Takmg a step or two in the distal direction of Figure 1, consider the
genetic ongm of individual differences Regardless of whether one con-
siders the transmission of socially undesirable traits such as cnme, obe-
sity, and schizophrema, or more normative personality charactenstics
such as vocational interests and value systems, both twin and adoption
designs converge m showii^ at least moderate effects due to genetic
mfluence (Loehlin, Willerman, & Hom, 1988, Tellegen et al , 1988)

The tehavior genetic literature is probjd)ly best known m the field of
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intelligence where, ever since Galton (1869), estimates of genetic in-
fluence have been calculated A major review by Bouchard and McGue
(1981) based on 111 studies using 113,942 painngs between various
types of biological and adoptive relatives showed a heritability estimate
of about 50 Less well-known is that similar results are found with
social variables, including those typically considered to be exclusively
environmental m origin Political attitudes, for example, are found to
be moderately heritable, including stylistic tendencies such as voicing
extreme views, as well as voicing a wide variety of specific opinions
(Martin et al , 1986) With respect to crime, Mednick, Gabnelli, and
Hutchmgs (1984) showed in a study of 14,427 children adopted m
infancy that a greater risk for criminal convictions existed if biologi-
cal parents had been convicted than if adoptive parents had been, and
that siblings and half-siblings adopted separately into different homes
were concordant for convictions with the degree of concordance being
dependent upon the number of genes shared

Genes, of course, do not directly cause behavior They code for en-
zymes which, under the influence of the environment, lay down tracts
in the brains and nervous systems of individuals, thus differentially
affecting people's minds and the choices they make about behavioral
altematives There are many plausible routes from genes to behavior
and collectively these routes may be referred to as epigenetic rules
(Lumsden & Wilson, 1981) Ansmg through the process of evolution,
epigenetic mles provide recipes by which development is guided in one
direction over altematives Their operation is most apparent m embryol-
ogy m which anatonucal and physiological features are constructed To
take a famihar example, the physical development from fertilized egg to
neonate follows a preordained course m which development starts m the
head region and works its way down the body By the sixth or seventh
month, all major systems have been elaborated, and the fetus may sur-
vive if bom prematurely Such a channeling of development requires
that constant self-correctmg adjustments occur until some targeted end-
state IS reached Studies of "catch-up growth" following deficits due to
malnutntion or illness are illustrative Depnved children subsequently
develop very rapidly to regain the growth trajectory they would have
been on if the diversion hadn't occurred, following which growth slows
down and development proceeds at the normal rate (Tanner, 1978)

Epigenetic rules govemmg complex social behavior also have been
identified For example, canalized end points appear to underlie the evo-
lutionary function of smiling, attachment, and separ^on responses in
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infants (Freedman, 1974) Similar interpretations can be advanced for
the life-cycle stages documented to occur in ego development, morality,
and psychosocial functioning (Rushton, m press) More dramatically,
while small fluctuations in one or two molecules might affect ontogeny,
studies show that siblings raised apart for many years m complex envi-
ronments grow to be significantly similar to each other on a vanety of
traits and that their degree of similanty is predicted by the number of
genes they share (Bouchard, 1984, Tellegen et al , 1988) Moreover,
identical twins show concordance in age of onset of puberty, timing of
first sexual expenence, menopause, and death (see Plomin, 1986, for
a review) Chronogenetics also affects mental development, as shown
m a large sample of twins followed from 3 months to 15 years of age
in which the synchronies between lags and spurts were found to aver-
age about 90 for identical twins, but only about 50 for fratemal twins
(R S Wilson, 1983)

One of the less appreciated aspects of behavior genetic studies is
the information they also provide about environmental effects An im-
portant discovery is that the pnmary environmental factors influencing
personality are unique to each sibling rather than common That is, the
most important environmental vanance tums out to be within a family,
not between families Such factors as social class, family religion, par-
ental values, and child-reanng styles, for example, are found to have
weak or no common effects on siblings This runs counter to prevailing
theones of social development that assume that the important environ-
mental variance is between families and not within them Yet the obser-
vation that the environmental factors mfluencing development are those
specific, rather than common, to each sibling is robust, havmg been
rephcated using samples of four different types twins reared together,
twins reared apart, adoptive parents and their offspnng, and adoptive
siblings (Plomin & Damels, 1987, Tellegen et al , 1988)

Such results can be seen in a study of individual differences in altru-
ism and aggression with 573 adult monozygotic and dizygotic twin
pairs (Rushton, Fulker, Neale, Nias, & Eysenck, 1986) Components of
these traits were measured by questionnaires m which the 1,146 respon-
dents endorsed items measunng their self-reported altruism, empathy,
nurturance, aggressiveness, and assertiveness The raw data were ana-
lyzed mto between- and within-pair vanances and covanances m which
the between-pair mean squares reflect both pair resemblances and pair
differences, while tiie withm-pair mean squares only refiect pair differ-
ences The total phenotypic vanance was partitioned into three sources
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Table 1
Variance Components From an Analysis of Altruism and

Aggressiveness Gkuestionnaues From 573 Adult Twin Paiis''

Common Specific
Additive genetic environmental environmental

Trait vanance vanance vanance

Aggressiveness
Assertiveness
Altruism
Empathy
Nurturance

39%
53%
51%
51%
43%

(54%)
(69%)
(60%)
(65%)
(60%)

0%
0%
2%
0%
1%

(0%)
(0%)
(2%)
(0%)
(1%)

61%
47%
47%
49%
56%

(46%)
(31%)
(38%)
(35%)
(39%)

Note From "Altruism and aggression The heritability of individual differences" by
J P Rushton, D W Fulker, M C Neale, D K B Nias, and H J Eysenck,
l9S6,Joumal€f Personality and Social Psychology, 6, p 1195 Copynght 1986 by the
Amencan Psychological Association Repnnted by permission
a Estimates in parentheses corrected for unrehabihty of questionnaire

V(G), additive genetic effects, V(CE), common environmental influ-
ences that affect both twins equally, and V(SE), the specific nonshared
environment, or that portion of the environment that is unique to each
twm This latter is a residual term that is composed of many sources,
including measurement error and vanous kinds of genetic and environ-
mental interactions Applymg a maximum likelihood estimation proce-
dure to this model, about 50% of the vanance on each scale was found
to be associated with additive genetic effects, virtually none with the
twms' common environment, and the remammg 50% with each twin's
specific environment Correcting for the unreliability m the tests raised
the hentabilities to 60% and reduced the specific environment vanance
to 40% (see Table 1)

TTie concept of epigenetic rule provides an explanation for the im-
portant finding that a common family environment plays a very limited
role m social development (even for traits such as altruism and aggres-
sion, which parents are expected to socialize heavily) It implies that
withm the same upbnngmg environment, the more belligerent sibhng
observationally learns the items from the parents' aggressive repertoire,
whereas the more nurturant siblmg selects from tte parents' altmis-
tic responses In a study of television effects, fw example, Rowe and
Herstand (1986) found that altlKHigh same-sex sibhngs resend>led one
another in their exposure to violent programs, it was tfw taare aggres-
sive sibling who identified most with aggressive characters and who
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viewed the consequences of the aggression as positive Withm-family
studies of dehnquents find that both IQ and temperament distinguish
delinquent siblmgs from those who are nondehnquent (Hu^chi & Hm-
delang, 1977, Rowe, 1986) It is not difficult to imagine how intellec-
tually and temperamentally different siblmgs might acquire altemate
pattems of social responsibility

That siblings raised apart for many years grow to be significantly
similar to each other and that their degree of similarity is predicted
by the number of genes they share, implies the presence of geneti-
cally based stabilizmg systems that channel development Such systems
operate within families and make siblings different from one another
As many psychologists have recently suggested, these data imply a ge-
netic canalization of social influences such that, within the constraints
allowed by the total spectrum of cultural altematives, people create
environments maximally compatible with their genotypes (Rushton,
Littlefield, & Lumsden, 1986)

Genetic Similarity Theory

The most distal levels of understanding (Figure 1) denve from knowl-
edge of the evolutionary process This is where epigenetic rules ongi-
nate, having ansen from the cumulative selection involved in success-
fully replicatmg the genetic matenal that gave nse to them (Dawkins,
1986) Information from this ultimate pomt of view can directly inform
proximate data

From an evolutionary perspective, altruism is a means of helping
genes to propagate By bemg most altruistic to those with whom we
share genes we help copies of our own genes to replicate This makes
"altruism" ultimately "selfish" in purpose Promulgated m the context
of animal behavior this idea became known as "km selection" and pro-
vided a conceptual breakthrough by redefimng the unit of analysis away
from the mdividual organism to his or her genes, for it is these which
survive and are passed on (Hamilton, 1964) Previously it had been un-
clear how altmism could evolve through Darwmian notions of the fittest
individual when such individuals nught die m the process of protectmg
their more selfish conspecifics This formulation provided a large step
forward in founding the disciphne of sociobiology (Dawkins, 1976,
E. O Wilson, 1975) Building m this work and on that by others (e g.,
Thiessen & Gregg, 1980), and adopting the mechanistic viewpoint of
the selfish gene, Rushton, Russell, and Wells (1984) explicitly extended



132 Rushton

the kin selection theory of altruism to the human case by arguing that if
a gene can better ensure its own survival by actmg so as to bnng about
the reproduction of family members with whom it shares copies, then
It can also do so by benefiting any organism in which copies of itself
are to be found This is the crux of what we referred to as "genetic
similanty theory " As such, a new theory of attraction and fnendship
was constituted

If humans do detect and prefer those who are genetically similar.
It should be possible to demonstrate this within interpersonal rela-
tionships With respect to both fnendships and marriages it is widely
accepted that partners resemble each other in such charactenstics as
age, ethnic background, socioeconomic status, physical attractiveness,
religion, social attitudes, level of education, family size and stmcture,
IQ, and personality (Buss, 1985, Thiessen & Gregg, 1980) The me-
dian assortative mating coefficient for standardized IQ measures, for
example, averaged over 16 studies involving 3,817 painngs, is 37 (Bou-
chard & McGue, 1981) Correlations tend to be higher for opinions,
attitudes, and values ( 40 to 70) and lower for personahty traits and
personal habits ( 02 to 30) Less well-known is the fact that partners
tend to resemble each other on socially undesirable attnbutes, includ-
ing cnminahty, alcohohsm, and psychiatnc disorders, as well as on a
vanety of physical features

Prelimmary evidence indicates that social assortment m humans is
genetically mediated Since it is known that the dimensions on which
spouses and fnends resemble each other are partly lnhented, then unless
one adopts the implausible idea that humans detecting similanty are
respondmg purely to the environmentally mfluenced component of a
trait. It follows that genetic similanty between partners must occur
More direct evidence is also available usmg blood tests and differential
hentability analyses Using blood antigens to estimate genetic distance
across 10 blood loci using seven polymorjrfuc marker systems (ABO,
Rhesus [Rh], P, MNSs, Duffy [Fy], Kidd [Jk], and HLA) over six chro-
mosomes, both male fnendship dyads and sexuaUy mteractmg couples
have been found to share more genetic markers than do randomly gener-
ated pairs from the same samples (Rushton, 1988b, 1989a) Moreover,
among sexudly mteractmg couples mvolved m cases of disputed pater-
nity, genetic similarity predicted male mclusion Males not excluded
from patemity were significantly more similar to their partners than
males who were excluded (Rushton, 1988b)

Cftter data suggest ^ t genetic influences cm social choice are par-
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ticularly fine-tuned because similarity among marnage partners and
best friends is most marked on the more genetically influenced of sets of
anthropometric, cognitive, personahty, and attitudinal attributes (Rush-
ton, 1989a, Rushton & Nicholson, 1988, Rushton & Russell, 1985,
Russell, Wells, & Rushton, 1985) In a study of delinquency in 530
adolescent twins, Rowe and Osgood (1984) found that not only was
antisocial behavior about 50% heritable, but that the correlation of
56 between the delinquency in an individual and the delinquency m

his friends was mediated genetically While fnends necessarily choose
each other on the basis of phenotype (there is no such thing as "genetic
ESP"), the important point is that genetically disposed delinquent stu-
dents were genetically inclined to seek each other out In a study of 396
adolescent and young adult siblings from both adoptive and nonadop-
tive homes, Daniels and Plomin (1985) found that genetic influences
were implicated m fnendship choice because the biological sibhngs de-
scnbed themselves as having more similar friends to each other than
did the adoptive siblings

Family favontism has also been studied It is not often realized that
because of assortative mating some children will be genetically more
similar to one parent than to the other This can be demonstrated as
follows If a father provides a child with 50% of his genes, 10% of
which overlap with the mother's contnbution, and a mother provides
the child with 50% of hers, 20% of which overlap the father's contnbu-
tion, then the child will be 60% similar to the mother and 70% smular
to the father Family members are expected to favor those who are most
similar A test of this prediction was made in a study of bereavement
following the death of a child Both mothers and fathers, u-respective
of the sex of child, gneved most for children perceived as resembling
then- side of the family (Littlefield & Rushton, 1986) Among sibhngs
perceived similanty is correlated with genetic similarity measured by
blood tests

It would appear that people do moderate their behavior m accord
witii the genetic similarity of others The implications of these find-
ings may be far-reaching providmg, for example, a biological basis
for ethnocentnsm Since two mdividuals within an ethnic group will,
on average, be more genetically similar than two from different ethnic
groups, people may be expected to prefer their own group over others
Many studies have found that people are more hkely to help members
of their own race or country than members of other races or foreigners,
and other studies have si^gested that antagonism between classes and
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nations may be greater when a racial element is involved (Cunningham,
1981, Rushton, 1989b)

r-K Reproductive Strategies

A comprehensive theory of individual differences was proposed from
an evolutionary perspective by Rushton (1985) under the mbric "Dif-
ferential K Theory " The degree to which an mdividual had acquired a
K rather than an r reproductive strategy was postulated to underlie mul-
tifanous aspects of the human life cycle Onginatmg m the mathematics
of population biology, r and K refer to two ends of a continuum of
reproductive strategies ranging from maximum egg output and no par-
ental care, to a few offspnng intensively nurtured (E O Wilson, 1975)
Oysters, producing 500 million eggs a year, exemplify the r-strategy,
while the great apes, producing only one infant every 5 or 6 years, ex-
emplify the K-strategy Data from species rangmg from dandelions to
fish to mice to men indicate that these reproductive strategies are asso-
ciated with other features of the orgamsm's life history, as summanzed
m Table 2

While humans are the most K of all species, some people may be
more so than others Generahzmg from the traits listed in Table 2, it
IS expected that the more K-selected families will space births further
apart, produce fewer offspnng, show a lower rate of infant mortality,
have a more stable family system, and have a better developed system
of parental care The more K-selected person will have a longer gesta-
tion penod, higher birth weight, more delayed onset of sexual activity,
older age at first reproduction, lower sex dnve, longer Me, more effi-
cient energy system (as in the absence of obesity), higher mtelhgence,
more socially acceptable behavior, and greater altmism

Evidence for the expected covanation among the K attnbutes has
been found m several studies For example, Rushton (1987b) contrasted
the charactenstics of the mothers of dizygotic twins who, because they
produce more than one egg at a time, can be considered to represent the
r-strategy, with the mothers of singletons representmg the K-strategy
The former were found to have a lower age of menarche, a shorter
menstrual cycle, a higher number of mamages, a higher rate of coitus,
a greater fecundity, more wasted pregiuuicies, an earlier menopause,
and an earher mortality In another domain, EUis (1988) contrasted die
charactenstics of crmunals who, bec^ise they are lower m altruism
ami social OTgamzation, can be consider^ to reinesent the r-strategy.
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Table 2
Some Life Histoiy, Social Behavior, and Physiological Differences

Between i- and E-Stiategists

r-Strategist K-Strategist

Fanuly characteristics
Large htter size
Short spacing between births
Many offspnng
High rate of infant mortality
Low degree of parental care

Individual charactenstics
Rapid rate of maturation
Early sexual reproduction
Short life
Small body size
High reproductive effort
High energy utilization
Low encephahzation

Population characteristics
Opportunistic exploiters of

environment
Dispersing colonizers
Vanable population size
Competition vanable, often lax

Social system characteristics
Low degree of social organization
Low amounts of altruism

Small htter size
Long spacing between births
Few offspnng
Low rate of infant mortality
High degree of parental care

Slow rate of maturation
Delayed sexual reproduction
Long life
Large body size
Low reproductive effort
Efficient energy utilization
High encephalization

Consistent exploiters of
envu-onment

Stable occupiers of habitat
Stable population size
Competition keen

High degree of social organization
High amounts of altiwsm

with the general population representing the K-strategy The former
were found to have shorter gestation penods (more premature births),
a mcwre rapid development to sexual functioning, a greater copulatory
rate outside of bonded relationships (or at least a preference for such),
less stable bonding, a lower parental investment m offspnng (as evi-
denced by higher rates of child abandonment, neglect, and abuse), and
a shorter life expectancy

Pc^lation differences m r-K strategies were also predicted to occur
because human groups differ m egg production namely, lower socio-
economic > higher socioeconomic, and Negroids > Caucasoids >
Mongoloids While the monozygotic twinmng rate is nearly constant at
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about 3 5 per 1,000 m all groups, dizygotic twinning (the r-strategy,
caused by a double ovulation) is greater among lower- than among
upper-class women in both European and Afncan samples The rate per
1,000 among Mongoloids is < 4, among Caucasoids = 8, and among
Negroids > 16, with some Afncan populations having rates as high
as 57 per 1,000 (Buhner, 1970) Populations adopting an r-strategy
approach to egg production would be expected to allocate a larger per-
centage of bodily resources to other aspects of reproductive effort To
examine this prediction m the context of sexual functioning, Rushton
and Bogaert (1987) compiled a review of the literature and earned out
novel analyses on data from the Kinsey Institute for Sex Research The
predicted pattern of sexual investment with Negroids > Caucasoids >
Mongoloids was consistently observed to occur with measures made
of intercourse frequencies (premantal, mantal, extramantal), develop-
mental precocity (age of first intercourse, age at first pregnancy, number
of pregnancies), primary sexual charactenstics (size of penis, vagina,
testes, ovaries), secondary sexual charactenstics (salient voice, mus-
culanty, buttocks, breasts), and biologic control of behavior (length of
menstmal cycle, penodicity of sexual response, predictability of life
history from onset of puberty) Concomitant differences were noted in
levels of sex hormones and m sexual attitudes It is possible that racial
group differences in brain size and intelligence, law-abidmgness, health
and longevity, and other attnbutes may also be ordered by r-K theory
(for an exchange of views, see Rushton, 1988c, 1988d, Zuckerman &
Brody, 1988)

CONCLUSION

Personality and social behavior may be synthesized more concretely by
anchonng them within the context of a life history which has evolved in
order to help genes replicate more effectively (Rushton, in press) Thus
phenomena such as mate choice and family stmcture and attnbutes
such as mtelhgence, altmism, and strength of the sex dnve, along with
age, sex, socioeconomic, and racial group differences therein, may be
considered to be in the service of fertihty Ultimately, by studying the
evolution of individual and group differences we may come to appre-
ciate more fully the nature of human diversity as well as the binding
commonalities we share with other species (E O Wilson, 1984) That,
too, would be one of the legacies of the Darwmian (and Galtoman)
perspective
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