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INTRODUCTION

THE FAITH AND GENETICS WORKING GROUP

Under the auspices of the Episcopal Diocese of Massachu-
setts, a study group is convened annually, called the Faith and Ge-
netics Working Group, to study a topic of importance to contem-
porary life and faith.  In 2004-2005, this group was comprised of
ten scientists, engineers, clergy, and laypeople affiliated with sev-
eral Christian denominations:  Episcopal Church USA, Evangeli-
cal Lutheran Church in America, Mennonite Church, Presbyterian
Church (USA), Roman Catholic Church, United Church of Christ,
and United Methodist Church.

At the study’s conclusion, the report was written by Barbara
Smith-Moran and Norman Faramelli, with input from the rest of
the Working Group.  Carole Belgrade managed the bibliography,
keeping it current and complete.

We express our gratitude to evolutionary psychologist Steven
Pinker, Johnstone Family Professor of Psychology, Harvard
University,for meeting with us to answer questions and to suggest
additional materials for study.  His range of knowledge and friendly
encouragement were very much appreciated.

MISSION

The churches in contemporary America continue to struggle
with attitudes and mores concerning sexual behavior, particularly
in humans and most especially in homosexual humans.  We mem-
bers of the Working Group feel that much of the difficulty results
from resistance to augmenting traditional religious understandings
of animal and human nature with modern scientific insights.  These
traditional understandings are based in wisdom influenced by an-
cient, medieval, and enlightenment scientific worldviews, and they
do not adequately serve Christians who live their lives and make
decisions within a contemporary scientific worldview.

We hoped to find some scientific clarity that might illumi-
nate our understanding and perhaps ease the churches’ struggle.
We have read extensively, though not exhaustively, in contempo-
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rary scientific studies of sexual behavior (see bibliography at the
end of the report), including biological, biochemical, sociological
and psychological studies.  Our objective was to evaluate these
studies and arrive at a consensus on conclusions that could be drawn
with integrity. This report suggests how this knowledge might aug-
ment, moderate, and inform the religious tradition.

We adopted the following mission statement:

Over a nine-month period, to study the natural science of sexual
behavior in humankind and other species (for example, the biology
of attraction and relationship formation), and to make recommenda-
tions about which scientific studies are best taken into account as the
churches formulate their positions and policies touching upon
human sexuality.

OBJECTIVITY

We realize that complete objectivity is impossible in any study
of a topic as emotionally intense as sexual behavior, especially in
our own species, in relation to other mammalian species, including
other primates.  We have, nonetheless, attempted to be as objective
as possible in order to avoid the politicization that characterizes
much of the popular print and internet literature about sexual be-
havior.   Our findings do not say whether a particular behavior
(e.g., multiple partners) is wrong or right.  We hope that consider-
ation of sexual patterns and practices of other species might pro-
vide fresh perspective and broaden the context for the churches’
conversations about what is acceptable or healthy or sacred about
human sexual behavior.

We learned to expect and deal with what are colloquially
known as “sexual attitude readjustments” (SARs), those moments
of discomfort caused by information that challenges deeply held
beliefs about sex.  Not everyone experienced SARs in the same
situations, so we were able to help each other through to “the other
side” of SARs and keep the discussions going.
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FINDINGS

1. In higher animals, sex has many different functions.

2. Homosexual behavior is widespread throughout the animal
kingdom.

3. Homosexual orientation is found in the human community
with frequency in the range of 2% to 10% of the general
population.

4. Research with nonhuman mammals shows that sexual behav-
ior is guided in large part by the action of pheromones.

5. Initial findings from research on humans indicate that pair-
formation is influenced by the action of pheromones.

6. Personal preference in humans’ choice of sexual partners is
complex.

7. The reactions of individuals and society to homosexuals and
homosexual behavior, and the reasons for those reactions, are
also complex and deserve scientific study.

DISCUSSION AND IMPLICATIONS

1. In higher animals, sex has many different functions.

Sexual activity has a procreative function in all animals,
though the exceptional species is able to procreate without it.
Among most mammals, it serves a variety of functions; and among
social species, it is used in a variety of social settings.  Sexual
activity between individuals takes numerous forms and does not
necessarily include intercourse.  Among other things, sex provides
tension relief and diversion—what humans might call fun or play
(biologist Bruce Bagemihl uses the term “exuberance”).  Sex is
routinely used by individuals of some species to obtain food, sta-
tus, and favors from others, and to establish and maintain group
dominance. For bonobos (a species of African primate closely re-
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lated to chimps and humans), sex is part of reconciliation rituals
after squabbles within the group.  None of these behaviors is ex-
clusively heterosexual or homosexual.

It is safe to say that only humans are cognitively aware of the
connection between heterosexual intercourse and procreation. The
idea that sex is to be used exclusively for procreation is a human
construct, one that is not suggested by or reflected in the behavior
by any species, including humans.

Theological implications:

In the Western theological tradition, there has been a mis-
guided emphasis on sex.  The current struggles of many churches
to understand homosexual behavior, its causes and purposes, are
indicative of a misunderstanding of the purposes and patterns of
sexual behavior in general—a misunderstanding based upon pre-
scientific teaching. In the neo-Platonist and Augustinian frame-
work, for example, the physical body is considered to be separate
from and inferior to the soul or spirit. In Western Christianity, there
is also a tradition rooted Aristotle, and expressed more fully in St.
Thomas Aquinas, that places more emphasis on the physical world
than Platonism/Neo-Platonism does. Unfortunately, with regard to
sex, it is the Neo-Platonic/Augustinian  tradition that has prevailed.
From a Christian perspective, it is clear that both body and soul/
spirit are essential parts of the created order.

Sex is an important part of that created order. To reduce sex
solely to a procreative role is to demote the significance of the
body.  It is, therefore, desirable that we humans accept and cel-
ebrate our bodies as gifts from God. Although the current struggles
of the churches to understand homosexuality may be related to a
confusion regarding sexuality itself, there has also been a tradition
in the churches that views homosexuality as an “objectively disor-
dered” condition. That tradition has to be taken seriously.

2. Homosexual behavior is widespread throughout the animal
kingdom.

As a part of this study of sexual behavior, we spent a great
deal of time looking at homosexual behavior in humans and other
animals, including its biological basis.  We of the Working Group
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are sensitive to how easily the findings in this area can be politi-
cized, and we do not intend to use the findings here to push a par-
ticular agenda.

Across hundreds of bird and mammal species studied, includ-
ing humans and the great apes (the species genetically closest to
humans), between 2% and 20% of individuals engage in homo-
sexual activity.  This does not usually preclude heterosexual activ-
ity.  Disproving earlier assumptions, research shows that homo-
sexual activity (among nonhumans) actually occurs more frequently
in the wild than in captive situations (zoo, aquarium, laboratory).

3. Homosexual orientation is found in the human community
with frequency in the range of 2% to 10% of the general popu-
lation.

There are differences between human male and female ho-
mosexual patterns. Studies show that there are many factors at play:
genetic, environmental (including chemical)—and, at least in hu-
mans, psychological.  Homosexual behavior is observed across the
animal kingdom (higher animals, that is), including humans. A num-
ber of scientific studies show strong evidence that sexual orienta-
tion in humans is partially determined by genes.  However, attempts
to identify a gene or gene complex associated with human sexual
orientation have been inconclusive.

The much-used term, “gay gene,” is a misnomer taken from
the subtitle of geneticist Dean Hamer’s book, The Science of De-
sire:  The Search for the Gay Gene and the Biology of Behavior
(1994).  Hamer presents two findings, only one of which has been
confirmed through further research.  The confirmed finding is this:
homosexual men have a disproportionately high number of gay
relatives on their mother's side, as compared to the heterosexual
population.  This pattern of heredity is a reliable indicator of a sex-
linked trait as the genetic factor in homosexual orientation.

The development of any trait is always dependent upon the
action of a combination of genes or systems of genes, with a “net-
work” of action at different times throughout life.  Some people
with the genetic make-up for a certain trait will never develop that
trait, while others will.   The study of identical twins shows that the
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same genes express themselves in different ways in different indi-
viduals—who live different lives with different internal and exter-
nal environments.

There is as yet no scientific clarity as to the evolutionary ben-
efit conferred to a species by exclusively homosexual behavior.

Theological implications:

(a) Since homosexual expression exists throughout the ani-
mal kingdom, it is difficult to say that it is not part of the natural
order.  Therefore, we of the Working Group find the Natural Law
argument against homosexuality to be unconvincing.

(b) The claim is often made that human homosexuality is a
result of the Fall of humanity into sin.  The same cannot be said for
other animals, because nonhuman animals are not responsible
agents and do not participate in any fallen condition.  The claim
about humans needs some modification in light of this. Neverthe-
less, some would argue that since all of creation is affected by the
Fall of humanity, homosexuality in the animal kingdom is one re-
sult.  We, however, do not find this view compelling.

(c) The behavior of nonhuman animals cannot be used to jus-
tify moral permission for similar human behavior, even though ge-
netics and observational biology show that humans are much closer
to animals than previously thought, especially to chimpanzees,
bonobos, and gorillas.  Observational biology shows that humans
do many things that other animals do not do, e.g., give prolonged
care to the aged and infirm.

4. Research with nonhuman mammals shows that sexual be-
havior is guided in large part by the action of pheromones.

Pheromones are a class of chemical vapors similar to odors.
Both pheromones and odors are detected by special cells on the
membranes inside the nose.  Pheromones are emitted from the body
of one individual, and they cause physical changes and/or behav-
iors in other individuals of the same species. Female mammals in
“heat,” for instance, signal their reproductive readiness with phero-
mones.  Under the influence of these pheromones, males typically

- 10 -



become attentive, “amorous” and sometimes possessive; and they
emit their own pheromones that typically induce the female to be
receptive to intercourse.

The senses of taste, smell, and pheromone reception are
closely related to each other.  Biologists Linda Buck and Richard
Axel, working with rodents, discovered the specialized cells on
the tongue (taste reception) and nasal membrane (smell and phero-
mone reception) that are responsible for how these senses work.
They also discovered the genes associated with the development
of these cells, as well as the way in which these cells stimulate the
brain.  They won the 2004 Nobel Prize in Physiology or Medicine
for their work in this area.

5. Initial findings from research on humans indicate that pair
formation is influenced by the action of pheromones.

Research with human subjects is beginning to show some
intriguing results.  It is not yet clear where the receptor cells for
pheromones are located (perhaps on the nasal membranes, as in
other mammals). Nor have scientists yet definitively identified any
human pheromones.  In several studies, hormonal, behavioral, and
brain-function changes in men and women have been attributed to
the action of putative pheromones.  These include the synchroni-
zation of menstrual cycles of women dorm-mates; the choice (by
heterosexual women) of some men over others based upon cloth-
ing “odor”; and, most recently, the stimulation of certain brain ac-
tivity in heterosexual women and homosexual men, caused by a
putative male pheromone.

It appears likely that pheromones may be part of a cascade of
chemical reactions in the brain and body that result in the condi-
tion of infatuation, and in the desire to “cuddle” and to seek sexual
intimacy with a partner.  Many hormones (such as oxytocin) and
the chemicals of the brain and nervous system (such as serotonin)
are involved in the mood changes associated with pair formation—
falling in love and courtship.

Theological implications:

This research bears watching as new results are published.
Its importance lies in the influence that pheromones appear to have
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upon mate choice, and the implications for the understanding of
free will.  Because pheromones are not consciously detected or
sensed in any way, they cannot be thought about; their influence is
subliminal.  For example, if a man’s brain and body react to the
influence of pheromones he is unaware of, how can he be said to
be responsible for arousal or other changes caused directly by the
pheromonal action upon him?  Whether or not a person’s brain and
body react to a particular sex pheromone is most likely determined
by that person’s genetic make-up.  Personal responsibility pertains,
of course, to voluntary actions, regardless of the stimulus.

6. Personal preference in humans’ choice of sexual partners is
complex.

Many factors are involved in the choice of sexual partners in
humans.  The action of pheromones seems to be to provide sublimi-
nal “encouragement” in social situations to develop relationships
with certain individuals but not with others.  Appearance and pre-
sentation (visual markers) are very important both in bird species
and in humans. The influence of touch is also important for humans
and many other animals. The category of “psychological factors”
(memories, personality, etc.) is a large one, as is the category of “so-
cial factors” (peer opinion, social norms, etc.).   These two catego-
ries seem to operate exclusively within the human species.

Theological implications:

The more we humans learn about the science of sexual choice,
the more we are led to rejoice in the wonderful complexity of our
minds and bodies: “I will thank [God] because I am marvelously
made” (Psalm 139:13).

7. The reactions of individuals and society to homosexuals and
homosexual behavior, and the reasons for those reactions, are
also complex and deserve scientific study.

At present, biological studies do not give a clear or full un-
derstanding of why some people form same-sex bonds of a sexual
nature, while others do not.  We wonder whether clarity from sci-
ence would make any difference to people with negative reactions.
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We suspect that if the factors involved were clarified by science,
some people would wish to use this information to develop and
use discriminatory technologies and practices.

In the military, one reaction to the announcement of the dis-
covery of a possible genetic basis for homosexuality was to pro-
pose treating homosexual men and women as separate genders in
addition to the other two genders (heterosexual men and women)
and to discuss building separate dorms for them on base.  Such
treatment may be seen as discriminatory, a sort of ghetto-ization.
Others might see the possible genetic basis as a reason to seek fetal
genetic testing during pregnancy, with a view toward genetic modi-
fication of undesirable DNA—another discriminatory practice.

In one of the sources we used (Stein’s The Mismeasure of
Desire), the author concludes that, although biological studies give
no clear understanding why a person becomes a homosexual, bio-
logical studies are largely irrelevant since the data are limited. He
says that the more pressing question is this: What is it about homo-
sexuality that makes it socially unacceptable to some?

The cultural reaction to homosexuality is a greater problem—
and of more importance—than the biological basis for homosexu-
ality. Our Working Group adds these related questions: What is it
in American culture, including the churches, that causes some
people to have strong negative reactions to homosexual behavior?
Why is this reaction not shared by everyone?  What, if anything,
influences a change in attitude?  What triggers the impulse to con-
strict or to enlarge one’s “circle of empathy and love”?  We did not
find any studies addressing these questions. This is fertile ground
for sociological and psychological research in the future.

SUMMARY

In higher animals, sex has many different functions, includ-
ing play or fun. There is a lot of sexual activity that does not lead to
intercourse.  In all species except humans, procreation is an unwit-
ting “side-effect” of heterosexual intercourse—which is to say, only
humans are conscious of the causative connection. Homosexual
behavior is widespread throughout the animal kingdom and does
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not usually preclude heterosexual behavior. Same-sex orientation
is found in the human community with frequency in the range of
2% to 10% of the general population.

Sexual behavior in animals is conditioned by biological and
physical factors, as well as by environmental and other factors.
Among nonhuman mammals, sexual behavior is guided in large
part by the action of pheromones. Initial results from research on
humans indicate that pair-formation can be influenced by the ac-
tion of pheromones. Personal preference in humans’ choice of sexual
partners is complex, involving not only pheromones, but also psy-
chological factors and social factors.  Research findings on the iden-
tification and action of human pheromones on sexual partner se-
lection are likely to bring revisions in the current understanding of
free will, preference, and responsibility for choices.

The reactions—especially the negative ones—among indi-
viduals, churches, and society to homosexuals and homosexual
behavior, and the reasons for those reactions, are complex.  They
certainly deserve scientific study.

While the sexual behavior of fruit flies and rodents might not
be considered particularly relevant to that of humans, the behavior
of primates seems to be moreso. The sexual practices of primates
cannot give moral justification for similar practices among us hu-
mans.  However, they do encourage us to recognize commonali-
ties in the purpose and exercise of sexuality, and to rethink certain
assumptions and religious teachings about sex and the physical
body.

- 14 -



BIBLIOGRAPHY

Books and Articles
Bagemihl, Bruce.   Biological Exuberance: Animal Homosexuality and

Natural Diversity. New York: St. Martin’s Press, 1999.
Bailey, J.M., R.C. Pillard, M.C. Neale, and Y. Agyei. “Heritable Factors

Influence Sexual Orientation in Women.” Archives of General
Psychiatry, vol. 50 (1993): 217-223.

Baker, Catherine. “Behavioral Genetics: An Introduction to How Genes
and Environments Interact through Development to Shape Differ-
ences in Mood, Personality and Intelligence.” Prepared for a project
conducted by the American Association for the Advancement of
Science and the Hastings Center. Washington, D.C.: AAAS,  2004.

Conover, Pat. Transgender Good News. Silver Spring, Md.: New
Wineskins Press, 2002.

Copeland, Peter, and D.H.  Hamer. Living With Our Genes: Why They
Matter More Than You Think. New York: Bantam Dell Publishing
Group, 1998.

Copeland, Peter, and D.H. Hamer. The Science of Desire: The Search
for the Gay Gene and the Biology of Behavior. New York: Simon
and Schuster, 1994.

Corvino, John. “No Slippery Slope.” The Gay & Lesbian Review
Worldwide, vol. 7, no. 3 (Summer 2000): 37-40.

Cole-Turner, Ronald, and Brent Waters. Pastoral Genetics: Theology
and Care at the Beginning of Life. Cleveland, Oh.: The Pilgrim
Press, 1999.

Damasio, Antonio. Looking for Spinoza: Joy, Sorrow, and the Feeling
Brain. New York: Harcourt, 2003.

De Waal, Frans B.M. “Bonobo Sex and Society.”  Scientific American,
vol. 272 (March 1995): 82-88.

Eldredge. Niles. Why We Do It: Rethinking Sex and the Selfish Gene.
New York: W. W. Norton & Co., 2004.

Gil, D., J. Graves, N. Hazon, and A. Wells. “Male attractiveness and
differential testosterone investment in zebra finch eggs.”  Science,
vol. 286, no. 5437 (1 October 1999); 286: 126-128.

Gil, Diego. “Golden Eggs: Maternal Manipulationof Of fspring
Phenotype by Egg Androgen in Birds.” Ardeola, vol. 50, no. 2
(2003): 281-294.

Hamer, D.H.  Evidence for a Biological Influence in Male Homosexu-
ality.” Scientific American, vol. 270 (May 1994): 50-55.

Hamer, D.H., S. Hu, V. L. Magnuson, N. Hu, and A.M. Pattatucci. “A
linkage between DNA markers on the S chromosome and male sexual
orientation.”  Science, vol. 261, no. 5119 (July 1993): 321-327.

- 15 -



Hobson, Katherine.  “Making Those Choices About Right and Wrong.”
Time, vol. 121, no. 7 (28 February 2005): 60-61.

Kohl, James V., Michaela Atzmueller, Bernhard Fink, and Karl
Grammer. “Integrating Neuroendocrinology and Ethology.” Neu-
roendocrinology Letters, vol. 22 (2001): 309–321.

Kennedy, Ian. Genetics and Human Behaviour: The Ethical Context.
London: Nuffield Council on Bioethics, 2002.

Kirn, Walter. “The Way We Live Now: Curing Casanova.” The New
York Times Magazine, 18 July 2004. <www.nytimes.com/2004/07/
18/magazine/18WWLN.html>

Laqueur, Thomas. Making Sex: Body and Gender from the Greeks to
Freud. Cambridge, Mass.: Harvard University Press, 1992.

Lemonick, Michael D. “The Scent of a Man: What the Brain and the
Nose Tell Scientists about Sexual Desire—and Orientation—in the
Human Male.” Time, vol. 165, no. 21 (26 May 2005): 61.
<www.time.com/time/magazine/article/0,9171,1061508,00.html>

Moon, Dawne. God, Sex and Politics: Homosexuality and Everyday
Theologies. Chicago: University of Chicago Press, 2004.

Morris, Desmond. Intimate Behavior . London: Random House, 1971.
Muscarella, Frank, Bernhard Fink, Karl Grammer, and Michael Kirk-

Smith, “Homosexual Orientation in Males: Evolutionary and Etho-
logical Aspects.” Neuroendocrinology Letters, vol. 22 (2001): 393-400.

Nobel Prize. Press Release: The 2004 Nobel Prize in Physiology or
Medicine. (4 October 2004)
<http://nobelprize.org/medicine/laureates/2004/press.html>

Parens, Erik. “Genetic Differences and Human Identities: On Why
Talking About Behavioral Genetics Is Important and Difficult.”
Hasting Center Report, January/February, 2004.

Pillard, R.C., and J.D. Weinrich. “Evidence of familial nature of male
homosexuality.” Archives of General Psychiatry, vol. 43, no. 8
(August 1986): 808-812. <http://archpsyc.ama-assn.org/cgi/content/
abstract/43/8/808>

Pinker, Steven. The Blank Slate: The Modern Denial of Human Nature.
New York: Penguin Books, 2002.

Savic, Ivanka, Hans Berglund, and Per Lindstrom, “Brain response to
putative pheromones in homosexual men.” Proceedings of the
National Academy of Sciences, vol. 107, no. 20 (9 May 2005): 7356-
7361.

Schmid, Randolph, E.  “Moms Give a Boost to Handsome Dads.”
Associated Press. Internet document posted August, 1999.
<www.ladygouldianfinch.com/features_handsome.mgi>.

Stein, Edward.  The Mismeasure of Desire:  The Science, Theory, and
Ethics of Sexual Orientation.  New York: Oxford University Press,
2001.

- 16 -



Szegedy-Maszak. “Mysteries of the Mind: Your unconscious is making
your everyday decisions.”  Time, vol 121, no. 7 (28 February 2005):
53-61.

Wade, Nicholas. “For Gay Men, an Attraction to a Different Kind of
Scent.” New York Times, NYTimes.com (10 May 2005).

Wedekind C, T. Seebeck, F. Bettens, A.J. Paepke. “MHC-dependent
mate preferences in humans.” Proceedings of the Royal Society of
Biological Science. London: Royal Society; Proceedings of the
Royal Society Series B vol. 260, no. 1359 (22 June 1995): 245-249.

Internet Resources
American Journal of Bioethics. <http://www.bioethics.net/>
Bioinformatics Community. <http://www.bioinf-club.com>
Fresh Air from WHYY. “The Man Behind ‘Kinsey’: Filmmaker Bill

Condon.” National Public Radio, 30 November 2004. <http://
www.npr.org/templates/story/story.php?storyId=4192388

The Intersex Society of North America.  <http://www.isna.org/drupal>
Kinsey, Alfred.”Kinsey Scale.”  http://www.lgbtcampus.org/resources/

training/kinsey_scale.html
Naked Writing Dot Com.  A short bibliography on research regarding

sexual orientation.  <http://nakedwriting.com/archives/resource/>
(posted 8 June 2004)

Pure Intimacy.  A website of Focus on the Family.
<www.pureintimacy.org/gr/homosexuality/>

Science and Theology News. <http://www.stnews.org/>

- 17 -


