
Personality and Natural Selection 

Irving I. Gottesman. 

New ideas in human behavior genetics may be set in motion by 
construing psychological groups as Mendelian populations (Tryon, 
1957; Thompson, 1957). The continuity, complexity, and fluidity of 
behavior (Thompson, 1964) together with the hazards of interpre
tation of phenotypic correlations impose barriers on those who do 
'research in this area which may impair their vision of solutions to 
the particular problems of human behavior genetics. A major pur
pose of this paper is to entertain the notion that it may lbe fruitful 
to look at personality and natural selection simultaneously. Bridg
ing the gap between population genetics on the one hand and 
social anthropology on the other may be one of the roles for the 
human behavior geneticist. 

·Demonstration of a heritable component -in the -variation ob
served in several perso'nality traits and types (Gottesman, 1962, 
1963b; Vandenberg, 1962) has immediate implications for the evo
lution of our species stemming from the theory of natural selection. 
The one nonrandom genetic process that accounts for the adaptive 
orientation of evolution is reproduction (Simpson, 1958, pp. 18-19): 
':'1£ r~production is differential, if there is a correlation between dis
tinctive genetic factors in the parents and their relatively greater 
success in reproductio~, then there will be an increase in the fre
quencies of those genetic factors (and combinations of them) 
within the population from one generation to another. . . . That, 
in brief, and shorn, of numerous complications, is the modern con
cept of natural selection.>' The evolution of personality can be ex
plained by this process only to the extent that personality is her
itable; differential reproduction based upon superior adaption 
which has been transmitted culturally, complements that adapta
tion which was associated with genetic variation. Simpson said 
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that the modern theory of evolution reinstates lbehavior, not merely 
as something to which evolution has happened, but as something 
which is itself one of the essential determinants of evolution (Simp
son, 1958, p. 9). 

Tables I, II, and III present data on the heritability of per
sonality traits and on assortative mating for some of these traits. 
Only those traits measured by the Nlinnesota Multiphasic Personality 
Inventory (MMPI) have been selected for illustration (Dahlstrom 
& Welsh, 1960). For nonpsychologists who are unfamiliar with the 
MMPI I would like to digress for a moment and say that it is 

TABLE I 

MINNESOTA STUDY MMPI SCALE HERITABILITY INDICES 

FOR TOTAL GROUP, FEMALES, AND MALES 

Total Group Female~ Males 

Scale H Fa H Fa H Fa 

1 Hypochondri-
aSIS .16 1.19 .25 1.33 .01 1.01 

2 Depression .45 1.81 .22 1.28 .65 2.83 
3 Hysteria .00 .86 .00 .56 .43 1.74 
4 Psychopathic 

deviate .50 2.01 .37 1.60 .77 4.35 
5 Mascu1inity.:. .. 

femininity .15 1.18 .00 .99 .45 1.83 
6 Paranoia .05 1.05 .00 .70 .52 2.09 
7 Psychasthenia .37 1.58 .47 1.89 .24 1.31 

. 8 Schizophrenia .42 1.71 .36 1.56 .50 2.00 
9 Hypomania .24 1.32 .33 1.50 .00 .81 
o Social 

introversion .71 3.42 .60 2.49 .84 6.14 

a The three values of F required for significance at the .05 level are 1.78, 2.04, 
and 2.72 for the total group, the females, and males. 

not just another questionnaire test of personality. Each item on the 
personality scales of the MMPI was derived by an item analysis 
which contrasted the frequency of endorsement of a respon~e, 
true or false> by some criterion group which had been defined after 
careful study by psychiatrists and psychologists, with frequenci~s 
from a control group. Take one scale, for example the one 
labeled "Depression"; the originators of the test, Starke Hathaway 
and J. C. McKinley" took an item, computed the frequency with 
which the normal group said true, and then computed the frequency 
with which the depressed patients under psychiatric stud~ said 
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true. If there was a significant difference between these- percent
ages of about three times the standard error, the item was selected 
for that scale. I do not really want to go into the details of the 
construction further, but I thought that it ought to be known that 
each scale was derived empirically by this method of contrasting 
"normals" with diagnosed criterion groups. This is one reason why 
the MMPI is different from personality tests derived by factor 
analysis. 

TABLE II 

HARVARD TWIN STUDY MMPI SCALE HERITABILITY INDICES 
FOR TOTAL GROUP, FEMALES, AND MALES 

Total group li\emales Males 

Scale H Fa H Fa H Fa 

1 Hypochondri-
asis .01 1.01 .00 .89 .09 1.10 

2 Depression .45 1.82 .48 1.91 .37 1.58 
3 Hysteria .30 1.43 .44 1.79 .11 1.12 
4 Psychopathic 

deviate .39 1.63 .46 1.47 .46 1.84 
5 Masculinity-

femininity .29 1.41 .30 1.43 .29 1.42 
-' 6 Paranoia .38 1.61 .40 1.67 .40 1.67 

7 Psychasthenia '.31 1.46 .60 2.53 .00 .99 
8 Schizophrenia .33 1.49 .37 1.58 .29 1.41 
9 Hypomania .13 1.15 .19 1.23 .04 1.04 
o Social 

introversion .33 1.49 .35 1.53 .29 1.40 

a The three values of F required for significance at the .05 level are 1.47, 1.66, 
and 1.78 (preliminary analysis). 

The heritabilities in Table I are derived from the study of 34 
pairs of identical (MZ) adolesqent twins and 34 pairs of fraternal 
( DZ) same-sex adolescent twins from the public high schools of 
Minneapolis and St. Paul, Minnesota (Gottesman, 1962, 1963b). 
It is worth noting at this point that zygosity was always diagnosed 
by extensive blood typing. The Smith and Penrose (1955) proce
dure was used which I would like to recommend to you. If just 
concordances for the blood group genes are taken, this is 
not as precise as the Smith and Penrose method which allows one 
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to assign the probability of dizygosity to each pair. The blood 
group gene frequencies which were used are given in Race and 
Sanger (1962) and are based on the Caucasian English population 
blood-typed during World War II. 

About 90% of the Minnesota sample reported one or two parents 
of Scandinavian extraction and something like three-fourths of the 
twins were Lutheran. When the data of Table I are compared 
with the data of Table II some differences will be noticed which 
might provide a basis for speculating about a different gene pool 

TABLE III 

HARVARD TWIN STUDY 

FATHER X MOTHER CORRELATIONS 

ON MMPI SCALES 

(N = 66 pairs) 

Seale r 

Hs .26a 

D .08 
Hy .00 
Pd .26a 

Mf -.05 
Pa -.11 
Pt .06 
Se -.11 
Ma -.25a 

Si .01 

a Significant at the .05 level (pre
liminary analysis). 

aroup.d Minneapolis and St. Paul from the gene pool around Bos
ton, but that kind of speculation can be saved fo~ the Discussion. 
Tables II and III present data from a large twin-family project in 
progress. The sample consists of 82 pairs of MZ twins, 68 pairs 
of DZ same-sex twins, 58 Siblings of the twins the same sex as the 
twins, and 66 pai:r;s of mothers and fathers of these twins, all from 
the greater Boston area. Some 29 twin pairs were removed from the 
data analyses because their tests were invalid. When self-reports ' 
are used from twiI?-s or any other population, one has to check 
whether the subjects understand the test items. The MMPI is one 
of the few tests that has a built-in indicator of lack of cooperation 
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or poor reading comprehension. The results in Tables II and III 
are submitted as a promissory note on a more thorough analysis 
(e.g. Gottesman, 1963b). For the time being, it is hoped that the 
data will serve as a ticket of admission to the realm of speculation. 

Darwinian fitness or adaptive value refers to the reproductive 
efficiency associated with a particular genotype and not necessarily 
to a strong back or a deadly aim. Any parental personality factors 
which would lead to celibacy, early divorce, or aversion to diapers 
-you can think of other things-would contribute to a lack of fitness. 
Selection against genotypes carrying a substantial number of genes 
associated with such personality syndromes (operationally defined 
by configurations of those traits with substantial heritabilities) 
should lead to a decrease in the numbers of those genotypes. In 
other words, discrimination against schizoid, highly aggressive, or 
paranoid types, and other varieties of neurotic and psychotic in
dividuals as suitable marriage partners should decrease the fre
quencies of the associated genes in the next generation. For a va
riety of reasons, about two million males and two million females 
over age 45 are unmarried in this country and therefore con
tribute no genes to the gene pool; that may be a gratuitous assump
tion. Other genes are selected against by biological and psychologi
cal sterility. The personality correlates of family size in cultures 
with access to contraception are unknown, as far as I know. Kall
mann's (1946) nuclear group of schizophrenics, i.e., hebephrenics 
and catatonics, had a marriage rate 55% that of the general popu
lation; their birth rate per marriage was 42% (1.4 versus 3.3) that 
of the general population. If this line of reasoning has any validity, 
why is mental illness still a characteristic of our species? Why has 
schizophrenia, for example, not been eliminated from the gene 
pool? It is precisely these kinds of questions which the theory of 
polygenic inheritance explains, or at least can handle. Fuller's work 
on audiogenic seizures in mice and Wright's work on polydactyly 
in guinea pigs would seem to indicate that only those genotypes in 
which a sufficient number of the genes are manifested in the 
phenotype as pathological will be selected against. Individuals on 
the continuum of pathological behavior who are below the "cutting 
score" established by their culture will then be "carriers" whose 
offspring may manifest the full-blown illness should there be a 
supra-threshold accumulation of the associated genes. When I speak 
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about a cutting score established by the culture, I mean that dif
ferent segments of our culture tolerate different amounts of psy
chopathology, so that an individual in onef'stratum of society might 
be hospitalized earlier and therefore prevented from marrying 
and perpetuating his genes. Is there, then, some adaptive value in 
moderate proportions of pathological genes in a polygenic system? 
If the schizophrenia scale on the MMPI, for example, can be con
strued to be a dimension of flexible behavior, as 9Pposed to rigidity, 
as well as of irrational behavior, the adaptive value of the trait be
comes apparent. Numerous studies have elicited the adjectives de
scriptive of the behavior of nonhospitalized individuals, e.g., college 
students and Air Force officers, who obtain the major configural 
patterns on the MMPI (Dahlstrom & Welsh, 1960). High Sc, or 
schizophrenia scores, for example, have been described as versatile, 
ingenious, inventive, and imaginative. In moderation the depres
sion scale may reBect caution and control; the psychopathic devia:te 
scale may reBect courage and vigor; paranoia may reflect sensi
tivity and awareness; some psychasthenia may correspond to con
scientiousness; and social introversion may reflect inhibition and 
conformity. These speculations are only meant to convey the notion 
of an adaptive value of moderate amounts of what is ordinarily 
called. pathology. 

In o'ne sense, the unit of evolution is the male-female dyad 
which cooperates to propagate its genes. Interpersonal behavior 
vis a vis the opposite sex then takes on added evolutionary signifl
cance in a civilization which can control its birth rate and in 
which reproduction is preceded by courtship and marriage. While 
vye may lament the present state of the world, it might have been 
worse had there been no selection in favor of a modicum of co
operation or what Henry Murray (1961) chose to call dyadism. 

Even the smallest s'elective advantage or disadvantage of a heri
table characteristic is important for the gristmill of evolution. If a 
genotype produces on the average 1-s surviving offspring for 
every survivor produced by other genotypes, the foriner is said 
to be discriminated against by a selection coefficient s. Given 
enough time, the favored genotype will become established and the 
unf~vored genotype will be eliminated from the pop~lation. The 
speed of the selection process will depend upon the size of s, the 
frequencies of the genes selected for, and the size of H, heritabil-
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ity. In a simple case, selection against a recessive gene with an 
initial frequency of 50% and weak selection, s == .1; the incidence 
of the gene diminishes at the rate of about 1% per generation 
(Dobzhansky, 1962). The predictions for polygenic systems are 
very speculative. The speed with which selection accomplishes spe
cific results decreases with increasing number of loci (Stern, 1960). 
With the intense artificial selection of the laboratory, Tryon (1942) 
obtained virtually complete separation of his maze-bright and 
maze-dull rats after eight generations of inbreeding for this poly-' 
genically determined behavior. 

Class Differences and Societal Structure 

Class differences are differences between populations, not be
tween individuals., Whenever there is a sizable degree of reproduc
tive isolation between populations, the relative frequencies with 
which the different forms of genes occur in their gene pools will 
differ. In view of the demonstrated heritability for some aspects of 
personality, and the possibility of assortative mating (even though 
Table III does not show it to be important), it is possible that 
some social class differences observed in the incidence of mental 
illness and other aspects of personality may be partially on a genetic 

.. " basis rather than the wholly environmental basis so popular at this 
time. Because this raises the spectres of Social Darwinism or of 
Aryan mythology, scientists must be careful not to throw out the 
baby of empirical behavior genetics with the bath water of race 
and class prejudice. Differences in gene frequencies for the blood 
groups are well established in such groups as the Jews in Rome con
traste.d with their Italian Catholic neighbors, the Basques, endoga
mous Indian castes, and Celtic-speaking Welshmen (e.g. Dobzhan
sky, 1962; Stern, 1960). 

Behavioral differences among social classes which may have a 
partially genetic origin have only a speculative basis. The specula
tion will not have been in vain if it leads to more effective treat
ment procedures for physical and mental illness than those ex
tant. Granted that the differences observed among social strata in 
the United States with respect to mental illness are quantitative 
and not qualitative, since when can a prevalence rate, of the psy
choses in the lowest stratum 800% greater than that in' the upper 
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two strata be dismissed as merely quantitative? That fact emerges 
from Hollingshead and RedIich~s (1958) epidemiological study in 
New Haven. In this same study, the prevalence rate for the neuroses 
\-vas some 360% greater in the upper two strata than in the lowest, 
suggesting that polygenes associated with the neuroses (Gottesman, 
1962) may be accumulating toward the top of the social scale and 
those associated with the psychoses accumulating toward the bot
tom. At least it suggested that to me. In a more recent midtown 
Manhattan study of Srole, Langner, Michael, Opler, and Ren
nie (1962), social psychiatrists reported sick-well ratios for the 
mental health status of a representative sample of untreated adults 
in midtown New York based upon an intensive home survey. For 
every 100 well adults in the highest of six social strata they found 
46 sick; for every 100 well adults in the lowest stratum they found 
470 sick. While these authors do not rule out ~e possibility of con
stitutional factors in the etiology of the reported differences among 
social status groups, their preferred explanation focuses upon "cer
tain specific forms of sociocultural processes operating within the 
framework of the social class system" (Srole et al.) 1962, p. 236). 
The gradient observed for the frequency of the psychoses across 
social classes suggests an analogy to the gradients of allele fre
quencies for type B blood and for some morphological characters 
observed across geographical areas and accounted for by a model 
of gene flow (Stern, 1960, pp. 727-731). The present analogy 
equates geographical distance with social distance, both leading to 
a decreased probability of mating. 

A positive correlation exists between social status and IQ and 
between social status and the prevalence of psychoneuroses. A neg
ative correlation exists between social starus and the prevalence 
of high-grade mental retardation and between social status and the 
prevalence of psychoses. The possible adaptive value of sub
threshold amounts of psychopathology has been outlined. All of 
these threads of ideas are assembled for the purpose of another 
speculation. To the extent that variation in intelligence and per
sonality has a polygenic co~ponent, and to the extent that pheno
typically deviant individuals represent relatively greater collections 
of homozygosity at the various loci in the polygeniC systems for 
each trait, the threads are tentatively submitted in support of 
the balance theory of population structure (Dobzhansky, 1955, 
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1962). According to the balance theory, a balanced genetic load 
consists of genes and gene combinations which are advantageous in 
heterozygotes as compared to their effects in homozygotes. Sickle.# 
cell anemia has been presented as a simple and clear illustration. 
Higher frequencies of heterozygotes for this trait are found in areas 
infested with malaria. It appears that the reproduction of the para
site Plasmodium fa1ciparum is greatly impaired in the (smaller) 
sickle cell, so that these heterozygous individuals are more resistant 
to malaria than individuals with normal erythrocytes. If the specu
lation advanced here is generally correct it could explain the per
petuation of polymorphism in man's behavior and the constant but 
infrequent appearance of maladapted homozygotes. It may be that 
Nature not only abhors a vacuum, she also abhors a homozygote. 
Cattell (1960) has suggested that genotypes are negatively cor
related with their environments. This led him to formulate the 
hypothesis that there is a cultural coercion to a bio-social nonn. It 
would be of interest to pursue the possible overlap between the bal
ance theory and the bio-social norm hypothesis. Both ideas bear on 
the perplexing mystery of the cause of Gaussian or normal distribu
tions for human characteristics. 

Behavior Genetics Model of Society 

A behavior ge~etics model of society has been proposed by Tryon 
(1957; Hirsch, 1958). In a society that provides for social mobility, 
the varieties of genotypes migrate to different strata or social eco
logical niches by social selection. In this schema, the strata are or
dered by the single major variable, money-reward. ':'Individuals re
ceiving the same money-reward but for different kinds of ability 
tend to gravitate to the same social- area. The hierarchy of social 
strata is determined by the hierarchy of money-rewards charac
teristic of all occupations. The abilities requisite for performance 
in the different occupations depend upon different sensory-motor 
and personality components, which are in tum determined by dif
ferent independent polygenic combinations. Most matings occur 
within strata so that a correlation among abilities is developed not 
because there is one general factor underlying achievement in all 
fields, but because of the selective influence of the common de
nominator, money-reward, which collects comparable levels of var-
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iOils abilities within the same social strata. [Tryon has found a 
correlation of about .6 between the social area ratings of spouses 
even when reared in different cities.] The picture being drawn 
is a statistical one. It does not assert. that all of the genetically 
controlled constitutional factors responsible for high achievement' 
are confined to the highest social stratum or that all of the factors 
responsible for low achievement are to be found in the lowest 
stratum" (Hirsch, 1958, pp. 2-3). ! 

It must be emphasized that the closer the approach to equality of 
opportunity, the more the variation observed in a society will be 
associated with genetic differences, and the more society' will be 
able to utilize the resources of all its members. 

Concluding Remarks 

Human behavior genetics is an area of research which cannot 
remain in the academic ivory tower. Almost any datum generated 
by our efforts can be used as ammunition by proponents of vari
ous malignant propagandas. I would submit that we all retain ethi
cal responsibility for our findings which extends beyond scientific 
reporting. This requires alerting the public whenever our hypothe
ses or data are misinterpretated or over-generalized (cf. George, 
1962; Gottesman"1963a). 

There is a natural reluctance to accept the supposed determinism 
that is associated with views that human behavior is genetically in
fluenced. The former is especially ,true when one thinks of oneself .. 
The ego defenses aroused are in part due to the values placed on 
free will and equality which are part and parcel of our democratic 
way ,of life. The word "supposed" above was used intentionally. 
Allport (1937, p. 105) pOinted out that the doctrine of genetic de
termination does not state that personality is inherited, but 
rather that no feature of personality is devoid of hereditary influ
ences. This means that if the genes are altered the personal charac
teristics are altered and. not that they are determined only by the 
genes. More recently Kallmann and BaroH (1955) noted that the 
belief that genetically determined disorders are unaltera1ble finished 
entities was related to the early impression made by congenital 
anomalies. Considerable progress has been made in demonstrating 
that some gene-specific disorders are neither congenital nor un-
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changeable. Another source of reluctance to become involved in 
behavior genetics research is the lurid and disquieting history of 
the eugenics idea in some countries. The reader is referred to 
Dunn's (1962) presidential address to the American Society for 
Human Genetics on the differences between genetics and eugenics. 
It is a pleasure to call attention to the fact that many of the con
tributors to behavior genetics, including those in the present sym
posium, are just as interested in exploring areas such as early ex
perience, prenatal effects, socialization, and psychodynamics as 
they are in genetics. Progress in understanding the complexities of 
human behavior necessitates such appreciation of complementary 
vantage points. 
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DISCUSSION 

Gardner: I have a psychologisf s question about your handling of the MMPI. 
I hope you will forgive me for bringing up a whole thicket of issues that you 
very pleasantly did not want to get into here, with people who are not so in
volved in this. I can put my question as a suggestion with a little preliminary 
statement. For those of you who are not familiar in detail with the Minnesota 
Multiphasic Personality Inventory, it is a test which was originally constructed 
against criterion groups of patients and nonpatients as Dr. Gottesman de
scribed; it is scored in terms of scales by the original authors, and' their suc
cessors, which Dr. Gottesman, in analyzing his data, apparently has taken as 
such. There has been a great deal of controversy about how many response 
factors are actually involved in this test. Recent evidence by Edwards, Messick, 
Jackson, and a number of other people indicates that som·e responses set at
tributes of the subjects such as his tendency to agree with items that are 
socially desirable, or his tendency to be compliant and to agree with any posi
tive statement, introduced powerful correlations among the scales. Some of the 
correlations due to response set in the MMPI are 9£ the order of .65 to .80. 
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The most sophisticated MMPler!Os I know do not deal so much with the individ
ual scale scores, which they rather distrust, but develop a body of clinical ex
perience with the test and use this as a practical clinical tool, based primarily 
on relationships amongst the scores, that is, patterns of scores. They feel that a 
high score on a certain individual scale does not necessarily mean that the per
son has a great intensity of that attribute. In one context of other scores you 
might be interpreting it correctly, in another context not. To give an example, 
there is a homosexuality scale, and in certain constellations a high score would 
be interpreted as an exaggerated form of denial, and in another context as a 
high degree of intensity of this trait. It occurs to me that one can approach 
data empirically; if one factor-analyzes the data, one may obtain a great deal 
of infonnation about the relationship between empirical factors and their heri
tability estimates and the traditional scales. One could get multiple forms of 
information from such an approach. I wondered if you have thought of do
ing this. 

Gottesman: Yes, this is already in the COlnputer. 

Gardner: If we do not control for the response-sets we won't get anywhere. 
Unless we do, we cover all the scores as if with a paint brush. 

Gottesman: This is really probably not the place for me to defend the MMPI 
against the response-set notions of Edwards and Messick. Marlowe and I 
(Marlowe & Gottesman, 1964a,b) have compared the use of Edward!Os. (1964) 
ideas as applied to the MMPI and have found them to be of little practical 
value. 

Gardner: Yes, I would suspect that is true, but that is because the clinical 
interpreter does not use the scale scores as if they were readings on a ther
mometer. 

Gottesman: Right, this is a first approximation. I could have used index num
bers which are what both Paul Meehl and Starke Hathaway suggested using, 
instead of these clinical labels I have given you, but that would have been less 
clear in this synlposium. What we teach our students is that each of the 
MMPI scales or their configurations represent new constructs to be validated 
by the nomological network generated by research on both sick and healthy 
sronpIes.-

Lindzey: I think that Dr. Gardner's question is directed less toward the issue 
whether to use numbers rather than names, and more toward the question of 
pronle analysis or some kind of multivariate analysis. It may be better to hold 
discussion until Dr. Cattell has presented his approach. Because it seems to 
me that you do have a rather nice comparison of two different approaches to 
measuring a similar domain of the phenotype-and you know they really are 
quite opposed in tenns of basic assumptions-so it would be a shame to criti
cize the Multiphasic when we cannot yet criticize the factor pure test. 

Lasker: For how long a period of time, do you think, has human society ful-· 
nIled, to any appreciable exi:ent, the model of Tryon and Hirsch, that is pre
sented here? And to what extent is it possible that this could have been in 
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existence long enough and consistently enough to have any effect whatsoever 
in human genetic polarization? 

Gottesman: I would guess that selection has been going on for a long time, 
but not necessarily with respect to money; I would guess that the caveman 
who was the strongest and the most cunning would have his first choice of a 
mate, so that in terms of adaptive behavior we get the same results. 

Lasker: But then it would be a totally different ability with diHerent genes 
responsible for it, that was being selected and each revolution, of which there 
are a series throughout human history, led to some extent to new polarizations, 
which requires a new orientation of values. 

Gottesman: I was thinking in terms of adaptive behavior in general, rather 
than the traits that we can m,easure at the moment. Men have different chan
nels for expressing adaptive behavior; one person may earn a lot of money by 
being very smart in the stock market, and another person may earn a lot of 
money by working very hard physically on a fann. Each would be the basis 
for the accumulation of wealth which then leads to the social strati£cation. 
There would have been selection for adaptive behavior rather . than some 
specific occupation. Actually maybe. that is a hedge. 

Lindzey: Halsey, the English sociologist, considered this in 1958.1 

Gottesman: I am familiar with a summary of it. 

Lindzey: It seems to me, that your question really is whether we can make a 
specific model and estimate the parameters. Agreement about the upper and 
lower bounds of the parameter would lead to some agreement about whether 
or not this sort of process is likely to have been significant. Halsey is by 

. political. belief a socialist,- and is really looking for this kind of process. With 
Savage, a mathematical statistician, and Caspari, a geneticist, he set up a model 
for the social distribution of intelligence. He made certain assumptions with 
regard to heritability) making the assumption of a single-gene-Mendelian 
mechanism, which is obviously wrong. He also made some estimates about the 
rate of gene flow from one class to another, and knowing from population 
figures what the sizes of the classes are, he arrived, as I recall the article, at 
very discouraging conclusions in regard to the likeuhood that social class dif
ferences in intelligence could lead to any change in the gene frequencies in 
terms of a genetically determined range of intelligence. In other words, the 
phenotype as it is influenced by the genotype would not cbange over time 
given his ranges of heritability and given the rate of gene flow, so he really 
arrived at the same conclusion Dobzhansky reached in regard to a closed 
society, namely that it has no move.q1ent from one social class to another. 

Lasker: If the communalities between genetic basis for success, in whatever 
way you want to define success, are very different in one kind of society from 
those in other types of society and if peoples have been going through 
changes in their types of social organization, then the effect of such a factor as 
this must be of a low order. 

1 Halsey, A. H. Genetics, Social Structure and Intelligence. Brit. J. Sociol., 
1958, 9, 15-28. 
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Lindzey: Dr. Fuller, you argued against cultural and race differences and for 
common selection factors, have you not? 

Fuller: Yes, I thought that perhaps common factors in selection are more 
plausible than cultural and race differences, although I did not rule out the 
latter. 

Guttman: I would like to add a question here. Has what is today a deviant 
personality always been considered one so that we can really speak of the 
evolution of a deviant personality in terrns of polymorphism? I do not think 
we can. 

Gardner: There is also the problem of the remarkable increase in the types of 
identifications or, if you wish, of types of sociocultural and occupational classifi
cations. 

Lindzey: In tern1S of Dr. Guttman's question, \ve do not have good evidence 
over really long periods of time about the stability of psychosis, but the evi
dence available is remarkably constant, across cultures and across time. About 
100 years is the longest span of time for which we have records. It is at 
least conceivable that there is a form of psychotic process or mental disorder 
which in all times and all cultures would have been maladaptive and so had 
a low Darwinian £tness. 

Gottesman: It is difficult to think of any culture in which prolonged loss of 
contact with reality is adaptive, in spite of great variation between cultures. 

Lasker: There are some exceptions: the Eskimos go on spirit quests, the 
Chukchee do the sam,e, the Indonesians get out of contact for specific reasons, 
it is done in Africa; there are widespread examples of behavior which we 
would consider out of contact. 

Guttman: It seems to me that those must be their most prolific periods too, in 
terms of reproduction, but I do not think much is known about this aspect. 

Lasker: Priesthood is often associated with sexual restraint, and celibacy; I 
imagine that it varies, and I expect that there would be examples in some 
places for almost any combination of these behaviors. 

Gottesman: You are talking about processes which are under control but I am 
talking about psychosis, not a culturally accepted game. I do not completely 
accept the "myth of mental illness." 

Lindzey: There is a general problem which is particularly related to remarks 
made about schizophrenia. What you said about schizophrenia is perf~ctly 

reasonable. Of course, a lot of other theories or models have been advanced 
in an attempt to account for the parado~ of its persistence. Among those who 
are primarily concerned with mental disorder, a sizable number question 
whether schizophrenia is an entity. I, myself, would side with you on the 
entity issue intuitively, but others, e.g., Karl Menninger, believe in a unitary 
dimension of mental disorder, and that schizophrenia sim_ply is a way of talk
ing about a certain intensity or degree of severity. If you introduce this con
ception into the schizophrenic studies you have quite a different' variable and 
the kinds of genetic theory that you need would be different. There is a re-
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lated factor which you know very well, i.e., the possibility of contamination of 
data in genetic studies of schizophrenia. Possibilities for contamination are so 
extreme, that there is "no need to blame experimenter bias. This is why per
sons like Gordon Allen, who has been much concerned with this kind of re
search, are" pessimistic about conclusions jn regards to genetics and schi7.0-

phrenia. 

Stafford: I would like to ask a question about this if I might. In your cor
relation of father-lnother, if you ran those on a computer you would also have 
the correlations which might indicate cross-homogamy, Did you look at these? 

Gottesman: I did not. I have so many data coming out of this study. 

Stafford: I know. It is difficult to digest it all immediately. I feel that this is 
one place where, especially with personality traits, you have to look closely, 
because there may be occasions where the mate high in one trait meets some
one high or low in another trait and there may be some real assortative 
mating. I am always taking a look at cross-correlations. I analyzed the cross
homogamy of 10 variables, which gave me, if I excluded the homogamy, 
90 correlations. Four were significant at the .05 level and two at the .01 level, 
which is about what you would expect by chance. So I threw up my hands 
and figured that there was nothing there; but I still think it is worth looking 
every time you do one of these studies, and make sure that you intercorrelate 
all variables. 

Gottesman: I might add that one of the nice things about doing a twin family 
study including some of the sibs is that you generate data which are of interest 
to so many people with varying backgrounds. Some of my students who are 
really against genetics in psychology have all kinds of raw data to use for 
their own particular ideas about parent-child relations, identification with the 
same sex parents, and resolution- of whatever complex you want to talk 
about. I am very happy to entertain all those ideas. 

Lindzey: This question really involves the usefulness of heritability estimates. 
Dr. Gottesman pointed out that between the Minnesota sample and the 
Harvard-Cambridge-Boston sample, there were appreciable differences in 
terms of the estimates for the same instrument using the same procedure, and 
suggested this might reflect gene pool differences which indeed it might. But 
this may just reflect the instability of the index, the extent to which it is s~nsi
tive to the genotype-environment interactions, with nothing in the design to 
control or sample this interaction. I would like to ask about Blewett's Primary 
Mental Abilities study. I recall he got rather different heritability coefficients. 

Vandenberg: Not too "different from mine, although, there are differences. I 
would not expect any of these figures to be final because they are based on 
small samples. They should never be taken without a considerable band of 
error around them. 

Lindzey: Was his math as high as yours, the numerical, Dr. Vandenberg? 

Vandenberg: No, his was .07, while I obtained .61 in Ann Arbor and .72 in 
Louisville. Thurstone:' s Chicago data give a value of .34. These should -all be 
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conlbined if possible. I could not agree Blore on the need for repeating these 
studies and I expect that going elsewhere is more iInportant and better strategy 
than obtaining larger sanIples in the sanIe geographical area. 

Freedman: I have a question along this same line, Dr. GotteSl1lan. I notice on 
this nrst sanIple, the Minnesota sample, you have SOlne H coefficients as high 
as .71, .65, .77, and .84. This gives a stereotype picture of Swedes, because 
here they are social introverts, they are depressed, and they tend to be 
paranoid. But in the Harvard twin study, you have only one at .6 while the 
rest are all about the sanIe, which does not give you nIuch of a picture. Does 
it not bother you when you get all your heritabilities at about the same level? 

Gottesman: It does bother me, and in the next step of the data analysis I am 
going to divide my sample by social class. There is a big difference in the 
proportion of males and females in the two samples. I had about twice as 
lllany females as males in the Minnesota sample but in the Harvard sample I 
had more nearly equal numbers, although still more girls than boys. Everyone 
here who is doing twin studies gets that imbalance, did you notice that? There 
is a good section in Fuller and Thompson (1960) that I read whenever I get 
depressed about the instability of heritabilities. They talk about the various 
things that can contribute to heritability changes and various ways of manipu
lating estimates of heritability. This is fine for everyone concerned, both en
vironmentalists and hereditarians. How important the genetic factors are de
pends on how much trouble one wants to take to manipulate the environment. 

Sutton: One question I would like to raise about comparing studies has to do 
with how the sample is collected, particularly when psychological variables 
are studied. Everyone begins with the restriction that both members of a twin 
pair have to be available. Next they usually restrict themselves to the normal 

. population, which means both members have "to be Within the defined normal 
population. They are collected from cooperative families by necessity, and 
while you are cutting down your sample, you are also losing much variability. 
Yet, from one sample to another the cut-off point 111ay be very different, so I see 
no reason why you should expect to get the saIne values. This kind of varia
tion between studies is neither environnlental nor genetic as far as these 
variables are concerned. 

Gottesman: It was easier to do good srunpling in Minnesota than it was in the 
Boston area, and my sample in Minnesota may turn out to be one of the bet
ter samples that people have been able to acquire in a twin study. I had access 
to the school records of every public school child in grades nine through 
twelve, and I contacted everyone of those twins and their families. I ended 
up with 75% of all possible female adolescent twins, and 43.4% of all possible 
Inale adolescent twins. I do not know what I have in the Boston area yet, 
because there are so many different school systems. 

Sutton: How did you find the twins? 

Gottesman: I went through the files, there were 31,307 children in grades nine 
through twelve and I took all those individuals with the same last name, same 
sex, and sanle birthdate froln the roster-. 
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Sutton: They still had to be bright enough to get to grade nine. This is grade, 
not age is it not? 

Gottesman: Yes. Also because there are relatively few mental hospitals serving 
the twin cities, I could contact all the hospitals and there were no twins in the 
age range at the time that I did my study, 

Lindzey: Is that not rather remarkable? 

Gottesman: No, maybe not between the ages of 14 and 18. The population of 
Minnesota in general is not that big, perhaps 3 million for the whole state. 
The twin cities, Minneapolis and St. Paul have about three-quarters' of a mil
lion which is almost one-third the population of the state. I have yet to 
evaluate the sampling in the Boston study. 

Vandenberg: This is a problem that we have thought about too, of course. We 
are aware of just about all the twins in this area, but you really cannot use 
certain twins. We have several pairs in which either one or both are so de
ficient in reading that there is no point in including them in a study of this 
kind. Yet any conclusion which you draw would include consideration of these 
cases. That is one thing that I have not resolved. What we shall do, which is 
not really going to help on that issue, is study these cases individually and 
arrive at some kind of determination of ability. I do not see how these data 
will fit into the final analysis. My feeling is, if you have just a few of these 
cases and a clear-cut criterion below which they are excluded it should be 
possible to repeat these conditions somewhere else and minimize the difference 
that would result from such factors. If one person excludes a subject because 
he could not do some very difficult things and another excludes a subject 
only if he could not read at all, one would introduce some variation, but with 
agreement on some very lpw minimum performance, one has Qpmparable studies 
and should obtain comparable results. 

Sutton: When you have cut-off points that can be clearly stated, things are 
not quite so bad, but I think frequently that experimenters themselves are not 
very sure where the cut-off point is. 

Lindzey: When you state a cut-off point, it is typically a character with both 
genetic and environmental determinants. This means, as pointed out earlier, 
one really does not know how much of either source of variation may be miss
ing. 

Vandenberg: Here, in Louisville, at the beginning of the group testing, we 
have been using a very short test that is very easy as a criterion for whether 
or not to excuse children. We have excused some who could not _do this, but 
we can go back and give them individual examinations. Eventually I think we 
could collect the data, if we wanted to do a separate analysis of these pairs. 
It turns out that there have not been very many so far, perhaps ten pairs in 
which either one or both were so low that we did not want them in the study. 


