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H
uman-rights activists, religious
organizations and all three
branches of the U.S. government

are debating whether sexual orientation
is biological. The discussion has grabbed
headlines, but behavioral scientists Þnd
it pass�. The salient question about bi-
ology and sexual orientation is not
whether biology is involved but how it
is involved. All psychological phenome-
na are ultimately biological.

Even if the public debate were more
precisely framed, it would still be mis-
guided. Most of the links in the chain of
reasoning from biology to sexual orien-
tation and social policy do not hold up
under scrutiny. At the political level, a
requirement that an unconventional
trait be inborn or immutable is an in-
humane criterion for a society to use in
deciding which of its nonconformists it
will grant tolerance. Even if homosexu-
ality were entirely a matter of choice,
attempts to extirpate it by social and
criminal sanctions devalue basic human
freedoms and diversity.

Furthermore, the notion that homo-
sexuality must be either inborn and im-
mutable or freely chosen is in turn mis-
informed. Consider the white-crowned
sparrow, a bird that learns its native

song during a limited period of devel-
opment. Most sparrows exposed to a
variety of songs, including that of their
own species, will learn their speciesÕs
song, but some do not. After a bird has
learned a song, it can neither unlearn
that song nor acquire a new one. Al-
though sexual orientation is not a mat-
ter of mimicry, it is clear that learned
behavior can nonetheless be immutable.

Finally, what evidence exists thus far
of innate biological traits underlying ho-
mosexuality is ßawed. Genetic studies
suÝer from the inevitable confounding
of nature and nurture that plagues at-
tempts to study heritability of psycho-
logical traits. Investigations of the brain
rely on doubtful hypotheses about dif-
ferences between the brains of men and
women. Biological mechanisms that have
been proposed to explain the existence
of gay men often cannot be general-
ized to explain the existence of lesbians
(whom studies have largely neglected).
And the continuously graded nature of
most biological variables is at odds with
the paucity of adult bisexuals suggest-
ed by most surveys.

T
o understand how biological fac-
tors inßuence sexual orientation,
one must Þrst deÞne orientation.

Many researchers, most conspicuously
Simon LeVay, treat it as a sexually di-
morphic trait: men are generally Òpro-
grammedÓ for attraction to women, and
women are generally programmed for
attraction to men. Male homosexuals,
according to this framework, have fe-
male programming, and lesbians have
male programming. Some researchers
suggest that this programming is ac-
complished by biological agents, per-
haps even before birth; others believe it
occurs after birth in response to social
factors and subjective experiences. As
the function of the brain is undoubted-

ly linked to its structure and physiolo-
gy, it follows that homosexualsÕ brains
might exhibit some features typical of
the opposite sex.

The validity of this ÒintersexÓ expec-
tation is questionable. For one, sexual
orientation is not dimorphic; it has many
forms. The conscious and unconscious
motivations associated with sexual at-
traction are diverse even among people
of the same sex and orientation. Myri-
ad experiences (and subjective interpre-
tations of those experiences) could in-
teract to lead diÝerent people to the
same relative degree of sexual attrac-
tion to men or to women. DiÝerent peo-
ple could be sexually attracted to men
for diÝerent reasons; for example, there
is no a priori reason that everyone at-
tracted to men should share some par-
ticular brain structure.

Indeed, the notion that gay men are
feminized and lesbians masculinized
may tell us more about our culture than
about the biology of erotic responsive-
ness. Some Greek myths held that het-
erosexual rather than homosexual de-
sire had intersex origins: those with
predominately same-sex desires were
considered the most manly of men and
womanly of women. In contrast, those
who desired the opposite sex suppos-
edly mixed masculine and feminine in
their being. Classical culture celebrated
the homosexual exploits of archetypal-
ly masculine heroes such as Zeus, Her-
cules and Julius Caesar. Until a decade
ago (when missionaries repudiated the
practice), boys among the Sambia of
New Guinea would form attachments
to men and fellate them; no one con-
sidered that behavior a female trait. 
Indeed, the Sambia believed ingesting 
semen to be necessary for attaining
strength and virility.

But there is a more tangible problem
for this intersex assumption: the traits
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of which homosexuals ostensibly have
opposite-sex versions have not been con-
clusively shown to diÝer between men
and women. Of the many supposed sex
diÝerences in the human brain report-
ed over the past century, only one has
proved consistently replicable: brain
size varies with body size. Thus, men
tend to have slightly larger brains than
women. This situation contrasts sharply
with that for other animals, where many
researchers have consistently demon-
strated a variety of sex diÝerences.

If brains are indeed wired or other-

wise programmed for sexual orienta-
tion, what forces are responsible? Three
possibilities come into play: The direct
model of biological causation asserts
that genes, hormones or other factors
act directly on the developing brain,
probably before birth, to wire it for sex-
ual orientation. Alternatively, the social
learning model suggests that biology
provides a blank slate of neural circuit-
ry on which experience inscribes orien-
tation. In the indirect model, biological
factors do not wire the brain for orienta-
tion; instead they predispose individuals

toward certain personality traits that
inßuence the relationships and experi-
ences that ultimately shape sexuality.

During past decades, much of the
speculation about biology and orienta-
tion focused on the role of hormones.
Workers once thought an adultÕs an-
drogen and estrogen levels determined
orientation, but this hypothesis with-
ered for lack of support. Researchers
have since pursued the notion that hor-
mones wire the brain for sexual orien-
tation during the prenatal period.

According to this hypothesis, high
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When they met, they threw their arms round one another and embraced 
in their longing to grow together again. ÑPlato, Symposium
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prenatal androgen levels during the ap-
propriate critical period cause hetero-
sexuality in men and homosexuality in
women. Conversely, low fetal androgen
levels lead to homosexuality in men and
heterosexuality in women. This hypoth-
esis rests largely on the observation
that in rodents early exposure to hor-
mones determines the balance between
male and female patterns of mating be-
haviors displayed by adults. Female ro-
dents that were exposed to androgens
early in development show more male-
typical mounting behavior than do nor-
mal adult females. Males deprived of
androgens by castration during the same
critical period display a female mating
posture called lordosis (bending of the
back) when they are mounted.

Many researchers consider the cas-
trated male rat that shows lordosis when
mounted by another male to be homo-
sexual (as is the female rat that mounts
others). Lordosis, however, is little more
than a reßex: the male will take the same

posture when a handler strokes its back.
Furthermore, the male that mounts an-
other male is considered to be hetero-
sexual, as is the female that displays
lordosis when mounted by another fe-
male. Applying such logic to humans
would imply that of two people of the
same sex engaged in intercourse only
one is homosexualÑand which mem-
ber of the couple it is depends on the
positions they assume.

In addition to determining rodent
mating patterns, early hormonal expo-
sure determines whether an animalÕs
brain can regulate normal ovarian func-
tion. A male ratÕs brain cannot respond
to estrogen by triggering a chain of
events, called positive feedback, that
culminates in the abrupt increase of lu-
teinizing hormone in the bloodstream,
which in turn triggers ovulation. Some
researchers reasoned from this fact to
the idea that homosexual men (whose
brains they allege to be insuÛciently
masculinized) might have a stronger

positive-feedback reaction than do het-
erosexual men.

Two laboratories reported that this
was the case, but carefully designed and
executed studies, most notably those
of Luis J. G. Gooren of the Free Universi-
ty in Amsterdam, disproved those Þnd-
ings. Furthermore, the feedback mech-
anism turns out to be irrelevant to hu-
man sexual orientation: workers have
since found that the positive-feedback
mechanism is not sexually dimorphic
in primates, including humans. If this
mechanism is indistinguishable in men
and women, it is illogical to suggest that
it should be ÒfeminizedÓ in gay men.

Moreover, a corollary of the expecta-
tion that luteinizing hormone respons-
es should be feminized in homosexual
men is that they should be Òmasculin-
izedÓ in lesbians. If that were true, ho-
mosexual women would neither men-
struate nor bear children. The over-
whelming proportion of lesbians with
normal menstrual cycles and the grow-
ing number of openly lesbian mothers
attest to the fallacy of that idea.

I
f the prenatal hormonal hypothesis
were correct, one might expect that
a large proportion of men with

medical conditions known to involve
prenatal androgen deÞciency would be
homosexual, as would be women ex-
posed prenatally to excess androgens.
That is not the case.

Because androgens are necessary for
development of normal external geni-
tals in males, the sex of aÝected indi-
viduals may not be apparent at birth.
Males may be born with female-appear-
ing genitals, and females with male-ap-
pearing ones. These individuals often
require plastic surgery to construct
normal-appearing genitals, and the de-
cision to raise them as boys or as girls
is sometimes based not on genetic sex
but on the possibilities for genital 
reconstruction.

Research into the sexual orientation
of such individuals tends to support
the social learning model. Regardless of
their genetic sex or the nature of their
prenatal hormonal exposure, they usu-
ally become heterosexual with respect
to the sex their parents raise them as,
provided the sex assignment is made
unambiguously before the age of three.

Nevertheless, some studies report an
increase in homosexual fantasies or be-
havior among women who were ex-
posed to androgens as fetuses. In ac-
cordance with the notion of direct bio-
logical eÝects, these studies are often
interpreted as evidence that prenatal
androgen exposure wires the brain for
sexual attraction to women. The neuro-
biologist and feminist scholar Ruth H.
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SEXUALLY DIMORPHIC NUCLEUS of the preoptic area (SDN-POA) in the rat brain is
among the regions whose size varies between males and females. Attempts to find
an analogous cell group in humans have met with varying success [see table be-
low ]. Some nuclei have not even been confirmed to exist in other rodents. Regions
larger in males are shaded in brown, and those larger in females are shaded in blue.

INAH1 INAH2 INAH3 INAH4

Swaab and Larger in men Not studied Not studied Not studied
Fliers, 1985

Allen et al., No sex Larger in men Larger in men No sex
1989 difference than in some difference

women

LeVay, 1991 No sex No sex Larger in hetero- No sex
difference difference sexual men than difference

in women or
homosexual men

BRAIN REGION
RESEARCHERS

HYPOTHALAMIC NUCLEI are reported to be sites of sexual differences in humans.
Yet speculations about the possible contribution of those nuclei to sexual orienta-
tion are premature because no differences between men and women have been
conclusively demonstrated in these regions.
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Bleier has oÝered an alternative inter-
pretation. Rather than reßecting an ef-
fect of masculinizing hormones on the
sexual differentiation of the brain, the
adaptations of prenatally masculinized
women may reßect the impact of hav-
ing been born with masculinized geni-
talia or the knowledge that they had
been exposed to aberrant levels of sex
hormones during development. ÒGen-
der must seem a fragile and arbitrary
construct,Ó Bleier concluded, Òif it de-
pends upon plastic surgery.Ó

S
tephen Jay Gould of Harvard Uni-
versity has written of the way that
the search for brain differences

related to sex and other social categor-
ies was for the most part discredited
during the past century by anatomists
who deluded themselves into believing
that their brain measurements justiÞed
the social prejudices of their day. The
search for sex diÝerences in the human
brain was revitalized in the late 1970s,
when Roger A. GorskiÕs team at the Uni-
versity of California at Los Angeles dis-
covered a group of cells in the preoptic
part of the rat hypothalamus that was
much larger in males than in females.
The researchers designated this cell
group the sexually dimorphic nucleus
of the preoptic area (SDN-POA). The
preoptic area has long been implicated
in the regulation of sexual behavior. 

Like the sex diÝerences in mating be-
haviors and luteinizing hormone regu-
latory mechanisms, the diÝerence in
the size of the SDN-POA was found to
result from diÝerences in early expo-
sure to androgens. Shortly thereafter,
Bleier and I, working at the University
of Wisconsin at Madison, examined the
hypothalamus of several rodent species
and found that the SDN-POA is only
one part of a sexual dimorphism in-
volving several additional hypothalam-
ic nuclei.

Three laboratories have recently

sought sexually dimorphic nuclei in the
human hypothalamus. Laura S. Allen,
working in GorskiÕs lab, identiÞed four
possible candidates as potential homo-
logues of the ratÕs SDN-POA and des-
ignated them as the interstitial nuclei
of the anterior hypothalamus (INAH1Ð 
INAH4). DiÝerent laboratories that have
measured these nuclei, however, have
produced conßicting results: Dick F.
SwaabÕs group at the Netherlands Insti-
tute for Brain Research in Amsterdam,
for example, found INAH1 to be larger
in men than in women, whereas Allen
found no difference in that nucleus but
reported that INAH2 and INAH3 were
larger in men. Most recently, LeVay
found no sex diÝerence in either INAH1
or INAH2 but corroborated AllenÕs Þnd-
ing of a larger INAH3 in men. LeVay
also reported that INAH3 in homosexu-
al men tends to be small, like that of
women. (Neurologist Clifford Saper of
Harvard and I are in the process of mea-
suring the interstitial nuclei; at present,
we have no deÞnitive results.)

LeVayÕs study has been widely inter-
preted as strong evidence that biologi-
cal factors directly wire the brain for
sexual orientation. Several considera-
tions militate against that conclusion.
First, his work has not been replicated,
and human neuroanatomical studies of
this kind have a very poor track record
for reproducibility. Indeed, procedures
similar to those LeVay used to identify
the nuclei have previously led research-
ers astray. 

Manfred Gahr, now at the Max Planck
Institute for Animal Physiology in See-
wiesen, Germany, used a cell-staining
technique similar to LeVayÕs to observe
what appeared to be seasonal varia-
tions in the size of a nucleus involved
in singing in canaries. Two more spe-
ciÞc staining methods, however, re-
vealed that the size of the nucleus did
not change. Gahr suggested that the
less speciÞc method might have been

inßuenced by seasonal hormonal varia-
tions that altered the properties of the
cells in the nucleus.

Furthermore, in LeVayÕs published
study, all the brains of gay men came
from AIDS patients. His inclusion of a
few brains from heterosexual men with
AIDS did not adequately address the
fact that at the time of death virtually
all men with AIDS have decreased tes-
tosterone levels as the result of the dis-
ease itself or the side effects of particu-
lar treatments. To date, LeVay has ex-
amined the brain of only one gay man
who did not die of AIDS. Thus, it is
possible that the eÝects on the size of
INAH3 that he attributed to sexual ori-
entation were actually caused by the
hormonal abnormalities associated with
AIDS. Work by Deborah Commins and
Pauline I. Yahr of the University of Cal-
ifornia at Irvine supports precisely this
hypothesis. The two found that the size
of a structure in mongolian gerbils ap-
parently comparable to the SDN-POA
varies with the amount of testosterone
in the bloodstream.

A Þnal problem with the popular in-
terpretation of LeVayÕs study is that it
is founded on an imprecise analysis of
the relevant animal research. LeVay has
suggested that INAH3, like the ratÕs
SDN-POA, is situated in a region of the
hypothalamus known to participate in
the generation of male sexual behavior.
Yet studies in a variety of species have
consistently shown that the precise hy-
pothalamic region involved in male sex-
ual behavior is not the one occupied by
these nuclei. Indeed, Gorski and Gary
W. Arendash, now at the University of
South Florida, found that destroying the
SDN-POA on both sides of a male ratÕs
brain did not impair sexual behavior.

JeÝerson C. Slimp performed experi-
ments in Robert W. GoyÕs laboratory at
the Wisconsin Regional Primate Re-
search Center (shortly before I joined
that group) that suggested that the
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Mating behavior of rats is affected by exposure to hor-
mones before birth. Males that receive insufficient andro-
gens display stereotypically female postures, whereas fe-

males that receive an excess engage in stereotypically
male behaviors. Extrapolating such data to sexual orien-
tation, however, is difficult at best.

MALE MOUNTS FEMALE
Male rat is considered heterosexual
Female rat is considered heterosexual

MALE MOUNTS MALE
Top male rat is considered heterosexual
Bottom male rat is considered homosexual

FEMALE MOUNTS FEMALE
Top female rat is considered homosexual
Bottom female rat is considered heterosexual

FEMALE MOUNTS MALE
Female rat would be considered homosexual
Male rat would be considered homosexual

Hormonal Exposure and Mating Behavior in Rats

(Not studied in
experiments)
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precise region involved in sexual be-
havior in male rhesus monkeys is locat-
ed above the area comparable to that
occupied by INAH3 in humans. Males
with lesions in that region mounted fe-
males less frequently than they did be-
fore being operated on, but their fre-
quency of masturbation did not change.
Although some have taken these obser-
vations to mean that the lesions selec-
tively decreased heterosexual drive,
their conclusion is unwarranted; male
monkeys pressed a lever for access to
females more often after their opera-
tions than before. Unfortunately, these
males had no opportunity to interact
with other males, and so the
study tells us nothing about
eÝects on homosexual as op-
posed to heterosexual motiva-
tion or behavior.

Interstitial hypothalamic nu-
clei are not the only parts of the
brain to have come under scru-
tiny for links to sexual orienta-
tion. Neuroanatomists have also
reported potentially interesting
diÝerences in regions not di-
rectly involved in sexual behav-
iors. Swaab and his co-worker
Michel A. Hofman found that
another hypothalamic nucleus,
the suprachiasmatic nucleus, is
larger in homosexual than in
heterosexual men. The size of
this structure, however, does
not vary with sex, and so even if
this Þnding can be replicated it
would not support the assump-
tion that homosexuals have in-
tersexed brains.

Allen of U.C.L.A., meanwhile,
has reported that the anterior
commissure, a structure that
participates in relaying infor-
mation from one side of the
brain to the other, is larger in
women than in men. More re-
cently, she concluded that the
anterior commissure of gay
men is feminizedÑthat is, larg-
er than in heterosexual men.
Steven Demeter, Robert W. Doty
and James L. Ringo of the Uni-
versity of Rochester, however,
found just the opposite: anteri-
or commissures larger in men
than in women. Furthermore,
even if AllenÕs Þndings are cor-
rect, the size of the anterior
commissure alone would say
nothing about an individualÕs
sexual orientation. Although
she found a statistically signiÞ-
cant diÝerence in the average
size of the commissures of gay
men and heterosexual men, 
27 of the 30 homosexual men 

in her study had anterior commissures
within the same size range as the 30
heterosexual men with whom she com-
pared them.

S
ome researchers have turned to
genetics instead of brain struc-
ture in the search for a biological

link to sexual orientation. Several re-
cent studies suggest that the brothers
of homosexual men are more likely to
be homosexual than are men without
gay brothers. Of these, only the study
by J. Michael Bailey of Northwestern
University and Richard C. Pillard of
Boston University included both non-

twin biological brothers and adopted
(unrelated) brothers in addition to
identical and fraternal twins.

Their investigation yielded paradoxi-
cal results: some statistics support a
genetic hypothesis, and others refute it.
Identical twins were most likely to both
be gay; 52 percent were concordant for
homosexuality, as compared with 22
percent of fraternal twins. This result
would support a genetic interpretation
because identical twins share all of their
genes, whereas fraternal twins share
only half of theirs. Nontwin brothers of
homosexuals, however, share the same
proportion of genes as fraternal twins;

however, only 9 percent of them
were concordant for homosex-
uality. The genetic hypothesis
predicts that their rates should
be equal.

Moreover, Bailey and Pillard
found that the incidence of ho-
mosexuality in the adopted
brothers of homosexuals (11
percent) was much higher than
recent estimates for the rate of
homosexuality in the popula-
tion (1 to 5 percent). In fact, it
was equal to the rate for non-
twin biological brothers. This
study clearly challenges a sim-
ple genetic hypothesis and
strongly suggests that environ-
ment contributes signiÞcantly
to sexual orientation.

Two of three other recent
studies also detected an in-
creased rate of homosexuality
among the identical as opposed
to fraternal twins of homosexu-
als. In every case, however, the
twins were reared together.
Without knowing what devel-
opmental experiences contrib-
ute to sexual orientationÑand
whether those experiences are
more similar between identical
twins than between fraternal
twinsÑthe eÝects of common
genes and common environ-
ments are diÛcult to disentan-
gle. Resolving this issue requires
studies of twins raised apart.

Indeed, perhaps the major
Þnding of these heritability
studies is that despite having
all of their genes in common
and having prenatal and post-
natal environments as close to
identical as possible, approxi-
mately half of the identical
twins were nonetheless discor-
dant for orientation. This Þnd-
ing underscores just how little
is known about the origins of
sexual orientation.

Dean H. HamerÕs team at the
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CUTTINGS FROM Achillea plants have the same genes,
yet they develop in signiÞcantly diÝerent ways de-
pending on their environment. Furthermore, knowing
how the Þve genetic variants above diÝer in one envi-
ronment does not help predict their traits in another
one. That plants can display such a complex response
to their surroundings makes clear the illogic of expect-
ing direct, easily predictable links between human
genes and as diÝuse a trait as sexual orientation.
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National Institutes of Health has found
the most direct evidence that sexual
orientation may be inßuenced by spe-
ciÞc genes. The team focused on a small
part of the X chromosome known as the
Xq28 region, which contains hundreds
of genes. Women have two X chromo-
somes and so two Xq28 regions, but
they pass a copy of only one to a son
(who has a single X chromosome). The
theoretical probability of two sons re-
ceiving a copy of the same Xq28 from
their mother is thus 50 percent. Hamer
found that of his 40 pairs of gay sib-
lings, 33 instead of the expected 20 had
received the same Xq28 region from
their mother.

HamerÕs Þnding is often misinter-
preted as showing that all 66 men from
these 33 pairs shared the same Xq28
sequence. That is quite diÝerent from
what the study showed: Each member
of the 33 concordant pairs shared his
Xq28 region only with his brotherÑnot
with any of the other 32 pairs. No sin-
gle, speciÞc Xq28 sequence (a putative
Ògay geneÓ) was identiÞed in all 66 men.

Unfortunately, HamerÕs team did not
examine the Xq28 region of its gay sub-
jectsÕ heterosexual brothers to see how
many shared the same sequence. Hamer
suggests that inclusion of heterosexual
siblings would have confounded his
analysis because the gene associated
with homosexuality might be Òincom-
pletely penetrantÓÑthat is to say, het-
erosexual men could carry the gene
without expressing it. In other words,
inclusion of heterosexual brothers
might have revealed that something
other than genes is responsible for sex-
ual orientation.

Finally, Neil J. Risch of Yale Universi-
ty, one of the developers of the statisti-
cal techniques that Hamer used, has
questioned whether HamerÕs results
are statistically signiÞcant. Risch has
argued that until we have more details
about the familial clustering of homo-
sexuality, the implications of studies
such as HamerÕs will remain unclear.

S
tudies that mark homosexuality
as a heritable trait (assuming that
they can be replicated) do not

say anything about how that heritabili-
ty might operate. Genes in themselves
specify proteins, not behavior or psy-
chological phenomena. Although we
know virtually nothing about how com-
plex psychological phenomena are em-
bodied in the brain, it is conceivable
that particular DNA sequences might
somehow cause the brain to be wired
speciÞcally for homosexual orientation.
SigniÞcantly, however, heritability re-
quires no such mechanism.

Instead particular genes might inßu-

ence personality traits that could in turn
inßuence the relationships and subjec-
tive experiences that contribute to the
social learning of sexual orientation. One
can imagine many ways in which a tem-
peramental diÝerence could give rise
to diÝerent orientations in diÝerent 
environments.

The Achillea plant serves as a useful
metaphor : genetic variations yield dis-
parate phenotypes depending on eleva-
tion. The altitude at which a cutting of
Achillea grows does not have a linear
eÝect on the plantÕs growth, however,
nor is the impact limited to a single at-
tribute. Height, number of leaves and
stems, and branching pattern are all af-
fected [see illustration on opposite page].
If a plant can display such a complex
response to its environment, then what
of a far more complex organism that
can modify its surroundings at will?

The possible interaction between
genes and environment in the devel-
opment of sexual orientation can be
sketched here only in the most over-
simpliÞed of ways. For example, many
researchers believe aversion to rough-
and-tumble play in boys is moderately
predictive of homosexual development.
(Direct-model theorists argue this aver-
sion is merely the childhood expression
of a brain that has been wired for homo-
sexuality.) Meanwhile psychoanalysts
have noted that of those gay men who
seek therapy, many report having had
poor rapport with their fathers. They
thus suggest that an impaired father-
son relationship leads to homosexuality.

One could combine these observations
to speculate that a genetically based
aversion to rough-and-tumble play in
boys could impair rapport with fathers
who demand that they adhere to rigid
sex-role stereotypes. Fathers who made
no such demands would maintain a rap-

port with their sons. As a result, the hy-
pothetical gene in question could aÝect
sexual orientation in some cases but
not in others. Even such a reductionist
example (based on traits that reßect
cultural stereotypes rather than biology)
shows how neither temperament nor
family environment might be decisive.
Studies focusing on either one or the
other would yield inconclusive results.

T
hese speculations reemphasize
how far researchers must go be-
fore they understand the fac-

torsÑboth biological and experientialÑ
that contribute to sexual orientation.
Even if the size of certain brain struc-
tures does turn out to be correlated
with sexual orientation, current under-
standing of the brain is inadequate to
explain how such quantitative diÝer-
ences could generate qualitative diÝer-
ences in a psychological phenomenon
as complex as sexual orientation. Simi-
larly, conÞrmation of genetic research
purporting to show that homosexuality
is heritable makes clear neither what is
inherited nor how it inßuences sexual
orientation. For the foreseeable future,
then, interpretation of these results will
continue to hinge on assumptions of
questionable validity.

While attempts to replicate these pre-
liminary Þndings continue, researchers
and the public must resist the tempta-
tion to consider them in any but the
most tentative fashion. Perhaps more
important, we should also be asking our-
selves why we as a society are so emo-
tionally invested in this research. Will
itÑor should itÑmake any diÝerence
in the way we perceive ourselves and
others or how we live our lives and al-
low others to live theirs? Perhaps the
answers to the most salient questions
in this debate lie not within the biology
of human brains but rather in the cul-
tures those brains have created.

SCIENTIFIC AMERICAN May 1994       55

FURTHER READING
NOT IN OUR GENES: BIOLOGY, IDEOLOGY,
AND HUMAN NATURE. R. C. Lewontin,
Steven Rose and Leon J. Kamin. Pan-
theon Books, 1984.

THEORIES OF ORIGINS OF MALE HOMO-
SEXUALITY: A CROSS-CULTURAL LOOK.
Robert J. Stoller and Gilbert H. Herdt in
Archives of General Psychiatry, Vol. 42,
No. 4, pages 399Ð404; April 1985.

MYTHS OF GENDER: BIOLOGICAL THEO-
RIES ABOUT WOMEN AND MEN. Anne
Fausto-Sterling. BasicBooks, 1992.

HUMAN SEXUAL ORIENTATION: THE BIO-
LOGIC THEORIES REAPPRAISED. William
Byne and Bruce Parsons in Archives of
General Psychiatry, Vol. 50, No. 3, pag-
es 228Ð239; March 1993.

MALE-MALE creature from PlatoÕs early
race appeared in a 19th-century com-
mentary on the Symposium.

Copyright 1994 Scientific American, Inc.


