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INTRODUCTION
Diversity Denied

On a hot, sunny day in June of 1997, I attended my first gay pride pa-
rade, in San Francisco. The size of the crowd amazed me. As I marched
from Civic Center up Market Street to San Francisco Bay, a throng of
onlookers six persons deep on both sides shouted encouragement and
support. For the first time, I felt the sheer magnitude of the gay com-
munity.

I stored this impression in the back of my mind. How, I wondered,
does biology account for such a huge population that doesn’t match the
template science teaches as normal? When scientific theory says some-
thing’s wrong with so many people, perhaps the theory is wrong, not the
people.

It wasn’t just the number of gay people that astonished me, but the di-
versity of personal expression in the parade. A drag queen or two were
featured in the newspapers, but many other, less flamboyant presenta-
tions with different mixtures of gendered symbols were evident as well.
I was intrigued, and resolved to investigate further if I ever got the
chance. During the next few months I intended to transition into a trans-
gendered woman.! I didn’t know what the future held—whether I'd be
fired as a biology professor, whether I'd become a nightclub waitress,
whether I’d even stay alive. I couldn’t make long-term plans.

Still, I found my mind leaping from one question to another: What’s
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the real story about diversity in gender and sexuality? How much diver-
sity exists in other vertebrate species? How does diversity evolve in the
animal kingdom? And how does diversity develop as individuals grow
up: what role do genes, hormones, and brain cells play? And what about
diversity in other cultures and historical periods, from biblical times to
our own? Even more, I wondered where we might locate diversity in
gender expression and sexual orientation within the overall framework
of human diversity. Are these types of diversity as innocent as differences
in height, weight, body proportion, and aptitude? Or does diversity in
gender expression and sexuality merit special alarm and require careful
treatment?

A few years after the 1997 parade, I was still alive and still employed.
I had been forced to resign from my administrative responsibilities, but
found myself with more time for research and writing. I was able to re-
visit the questions that had flooded my mind as I walked in the parade
on that lovely day. This book is the result.

I found more diversity than I had ever dreamed existed. I’'m an ecol-
ogist—diversity is my job—and yet I was still astonished. Much of this
book presents the gee-whiz of vertebrate diversity: how animal families
live, how animal societies are organized, how animals change sex, how
animals have more than two genders, how species incorporate same-sex
courtship, including sexual contact, as regular parts of their social sys-
tems. This diversity reveals the evolutionary stability and biological im-
portance of expressions of gender and sexuality that go far beyond the
traditional male/female or Mars/Venus binary. I also found that as we
develop from tiny embryos to adults, our genes make decisions. Our glo-
rious diversity is the result of our “gene committees” passing various bio-
chemical resolutions. No gene is king, no body type reigns supreme, nor
is any template universal in a cacophonous cellular democracy.

I studied how some cultures value transgender people, found where
in the Bible transgender people occur, and learned that people from var-
ious cultures organize categories of identity differently. Although all cul-
tures span the same range of human diversity, they have different ways
of distinguishing gay, lesbian, and transgender identities.

All these facts were new to me, and even now seem utterly engaging,
leading to page after page of I-didn’t-know-that, wow, and really. This
book, then, is a memoir of my travels though the academic spaces of
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ecology and evolution, molecular biology, and anthropology, sociology,
and theology. My general conclusion is that each academic discipline has
its own means of diécriminating against diversity. At first I felt that the
book’s main message would be a catalogue of diversity that biologically
validates divergent expressions of gender and sexuality. This validating
catalogue is indeed important. But as I reflected on my academic sojourn,
I increasingly wondered why we didn’t already know about nature’s
wonderful diversity in gender and sexuality. I came to see the book’s
main message as an indictment of academia for suppressing and denying
diversity. I now conclude that all our academic disciplines should go
back to school, take refresher courses in their own primary data, and
emerge with a reformed, enlarged, and more accurate concept of diver-
sity.

In ecology and evolution, diversity in gender and sexuality is deni-
grated by sexual selection theory, a perspective that can be traced to Dar-
win. This theory preaches that males and females obey certain universal
templates—the passionate male and the coy female—and that deviations
from these templates are anomalies. Yet the facts of nature falsify Dar-
win’s sexual selection theory. In molecular biology and medicine, diver-
sity is pathologized: difference is considered a disease. Yet the absence of
a scientific definition of disease implies that the diagnosis of disease is
often a value-loaded exercise in prejudice. And in the social sciences,
variation in gender and sexuality is considered irrational, and personal
agency is denied. Gender- and sexuality-variant people are thought to be
motivated by mindless devotion to primitive gods, or compelled by far-
fetched psychological urges, or brainwashed by social conventions, and
so on: there is always some reason to avoid taking gender- and sexual-
ity-variant people seriously.

The fundamental problem is that our academic disciplines are all
rooted in Western culture, which discriminates against diversity. Each
discipline finds its own justification for this discrimination. This book
blows the whistle on a common pattern of disparaging gender and sex-
uality variation in academia and predicts foundational difficulties for
each discipline.

Although criticism is valuable in its own right, and a critic has no re-
sponsibility to suggest solutions, I do suggest improvements when I can.
I offer alternatives for interpreting the behavior of animals, interpreta-
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tions that can be tested and will lead ultimately to more accurate science.
I suggest new perspectives on genetics and development that may yield
a more successful biotechnology industry. I show that mathematical cri-
teria for the rarity of a genetic disease point to possibly overlooked ad-
vantages for genes presently considered defective. I suggest new readings
of narratives recorded from gender-variant people across cultures. I call
attention to overlooked aspects of the Bible that endorse gender varia-
tion.

I do not argue that because gender and sexuality variation occur in an-
imals, this variation is also good for humans. People might anticipate
that as a scientist | would say, “Natural equals good.” I do not advocate
any version of this fallacy that confuses fact with value. I believe the
goodness of a natural trait is the province of ethical reasoning, not sci-
ence. Infanticide is natural in many animals but wrong in humans. Gen-
der variation and homosexuality are also natural in animals, and per-
fectly fine in humans. What seems immoral to me is transphobia and
homophobia. In the extreme, these phobias may be illnesses requiring
therapy, similar to excessive fear of heights or snakes.?

I also do not suggest that people are directly comparable to animals.
Indeed, even people in different cultures have life experiences that may
not be comparable, and comparing people to animals is even riskier. Still,
parallels can sometimes be found between cultures. Rugby is a counter-
part to American football but located in a different sports culture. Some
aspects of American football, like the way play begins by hiking the ball,
are comparable to rugby. Similarly, parallels can sometimes be drawn
between how people behave and how animals behave, as though animals
offered biological cultures resembling ours. I’'m quite willing to anthro-
pomorphize about animals. Not that animals are really like people, but
animals are not just machines either. We make an error if we attribute
too much human quality to animals, but we underestimate them if we
think they’re mechanical robots. I've tried to strike a balance here.

I've borrowed the word “rainbow” for the title of the book and use
it throughout. The word “rainbow” signifies diversity, especially of
racial and cultural minorities. The Reverend Jesse Jackson ran for pres-
ident with the Rainbow Coalition. The rainbow also symbolizes gay lib-
eration.

You probably work with or supervise biologically diverse people. You
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may be the parent or relative of an unusual child. You may be a teacher,
Scout master, coach, minister, legislator, policy analyst, judge, law en-
forcement officer, journalist, or therapist wondering why your col-
leagues, clients, or constituencies are so different from the norms we
were indoctrinated with as children. You may be a student in college or
high school trying to understand diverse classmates. You may be taking
a deep breath before coming out yourself, or you may have come out
years ago and wish to connect with your roots. You may be studying gen-
der theory and wondering where science fits in, or you may be a woman
scientist wondering how to contribute to feminist theory. You may be a
conservation biologist wondering how to make biodiversity more rele-
vant to human affairs. You may be a medical student with a professional
need for more information about diversity than medical school teaches.
You may belong to a discussion group in your place of worship trying to
understand how to be inclusive. You may be a young doctoral student
shopping for a thesis topic. This book is for all of you.

In Part 1, Animal Rainbows, I begin with my own discipline of ecol-
ogy and evolution. I’ve written previously on the evolution of sex: why
organisms have evolved to reproduce sexually rather than simply by
budding, fragmentation, parthenogenesis, or some other nonsexual
means.3 Reproduction that uses sex rather than bypassing it is better be-
cause species need a balanced portfolio of genes to survive over the long
term, and sex continually rebalances a species’ genetic portfolio. Yet,
even though this benefit of gene pool mixing is universal, the means of
implementing sexual reproduction are incredibly diverse, spanning many
styles of bodies, family organizations, and patterns of bonding between
and within sexes, each with its own value and its own internal logic.

Part 1 reviews the body plans, genders, family organizations, female
and male mate choices, and sexualities of animals, leading to the con-
clusion that Darwin’s theory of sexual selection is false. I find that com-
petitive tooth-and-claw narratives about nature have been greatly exag-
gerated, that all sorts of friendships occur among animals, many
mediated by sexuality, and that many social roles are signaled by gen-
dered bodily symbols. The great difference in size between an egg and a
sperm (a ratio in mass of usually one million to one) is not present to the
same degree at the levels of body, behavior, and life history. When a gen-
der binary does exist, the difference is usually slight and sometimes re-
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verses gender stereotypes. Furthermore, there are often more than two
genders, with multiple types of males and females. This real-life diversity
in gender expression and sexuality challenges basic evolutionary theory.

Darwin is known for three claims: that species are related to one an-
other by sharing descent from common ancestors, that species change
through natural selection, and that males and females obey universal
templates—the males ardent and the females coy. This third claim results
from Darwin’s theory about sexual selection, and this claim, not the first
two, is what is specifically under challenge. The picture conveyed by Dar-
win’s sexual selection theory is both inaccurate in detail and inadequate
in scope to address real-world animal diversity. Darwin’s theory of sex-
ual selection is perhaps valid for species like the peacock, whose males
have showy ornaments directly used in courtship, but it isn’t a general
biological theory of gender roles. Twisting Darwin’s original theory to
conform with today’s knowledge renders the theory a tautology. Instead,
I submit that the time has come to acknowledge the historical value of
Darwin’s theory of sexual selection and move on.

Pve suggested a new theory that I call “social selection.” This new the-
ory accommodates variation in gender and sexuality. It envisages ani-
mals as exchanging help in return for access to reproductive opportunity,
producing a biological “labor market” for mutual assistance by em-
ploying reproductive opportunity as currency. This theory proposes that
animals evolve traits that qualify them for inclusion in groups that con-
trol resources for reproduction and safe places to live and raise offspring.
These traits, called social-inclusionary traits, are either possessed only by
females and unexplained by any theory, such as the penis of female spot-
ted hyenas, or possessed only by males and interpreted as a secondary
sex characteristic even though they are not actually preferred by females
during courtship.

Part 2, Human Rainbows, deals with the areas of biology focused on
human development. I tell the story of human embryogenesis as a first-
person narrative (“when my sperm part met my egg part”) to emphasize
that agency and experience function throughout life, before birth and
after. I also wish to destabilize the primacy of individualism, to empha-
size how much cooperation takes place during development, from the
mother who chemically endorses some sperm and not others as compe-
tent to fuse with one of her eggs, to genes that interconnect to produce
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gonads, tissues that touch each other and direct each other’s develop-
ment, and hormones from adjacent babies in utero that permanently in-
fluence each other’s temperament. Therefore, what we become arises
more from our relationships than from our atomic genes, just as a piece
of coal’s atomic bonds differ from a diamond’s, even though both con-
sist solely of carbon atoms.

Pve coined the term “genial gene” to distinguish my conception from
the popular notion of the selfish gene, which is imagined to single-
handedly control development for its own ends. Instead, I emphasize
that genes must cooperate lest the common body they inhabit sink like a
lifeboat filled with squabbling sailors. I dwell at length on genetic, phys-
iological, and anatomical differences among people. We are as different
from each other under the skin as we are on the surface. Although bio-
logical differences can be found between the sexes and between people
of differing gender expression and sexuality, biological differences can
also be found between any two people. For instance, musicians who are
string players have been discovered to have brains that differ from those
of people who don’t play strings. Part 2 shows how medicine seizes on
the often tiny anatomical differences between people, and on differences
in life experience, to differentiate them from an artificial template of nor-
malcy and deny a wide range of people their human rights by defining
them as diseased. Meanwhile, in our society we face not only persecu-
tion of people with diverse expressions of gender and sexuality, but also
the prospect of doing permanent harm to the integrity of the gene pool
of our species, thereby damaging our species for posterity. Part 2 con-
cludes with a summary of the dangers inherent in attempts by genetic en-
gineers to “cleanse” diversity from our gene pool.

In Part 3, Cultural Rainbows, the book progresses from biology to so-
cial science, offering a survey and new reading of gender and sexuality
variation across cultures and through history. Many tribes of Native
Americans accommodated gender and sexuality variation by identifying
people as “two-spirits” and including them within social life to an extent
that is inspirational to those persecuted in modern society. In Polynesia,
the mahu, comparable to the Native American two-spirits, are experi-
encing cultural tension as a result of the introduced Western concept of
transgender. Across the globe in India, we find a large castelike group of
transgender people called bijra; there are over one million hijra in a total
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population of one billion Indians. The hijra enjoy an ancient pedigree
and provide an Asian counterpart to the European history of gender
variation that extends from Cybelean priestesses in the Roman empire to
the transvestite saints of the Middle Ages, including Joan of Arc (called
here Jehanne d’Arc), a transgender man. Early transgender people in Eu-
rope were classed as eunuchs, a large group similar to the hijra, with
whom they may share a common origin. The Bible, in both Hebrew and
Christian testaments (including a passage from Jesus), explicitly endorses
eunuchs for baptism and full membership in the religious community.
Gender variation was recognized in early Islamic writings as well.

Early Greece enforced a gender binary for techniques of sexual prac-
tice: certain practices were considered appropriate for between-sex sex-
uality and others for same-sex sexuality. Approved practices were called
«clean” and those disapproved called “unclean.” The Bible is relatively
silent on same-sex sexuality, in spite of the centuries-old belief that the
Bible condemns homosexuality. I suggest the Bible’s clear affirmation of
gender variation and its relative silence on same-sex sexuality reflect dif-
ferent ages of gender- and sexuality-variant categories of identity. The
category of eunuch extended to the time of Christ and beyond into pre-
history, whereas homosexuality as a category of personal identity origi-
nated relatively recently in Europe, during the late 1800s. Thus, when
the Bible was written, there existed a language for categories of gender

variance but not for categories of sexuality variance.

My focus then shifts to anthropologists working in Indonesia, who
describe coming reluctantly to acknowledge a legitimate element of mas-
culine gender identity in lesbian expression, although they at first be-
lieved that lesbian sexual orientation should not include a masculine
presentation. In contrast, an investigator studying Mexican vestidas
(transgender sex workers) never moves beyond pejorative descriptions.

Also, an interesting situation has occurred in the Dominican Republic,
where enough intersexed people lived in several villages to have pro-
duced a special social category, the guevedoche. I wind up the cultural
survey by returning to the contemporary United States to discuss the pol-
itics of transgender people and their growing alliance with gay and les-
bian organizations, and conclude by stating a political agenda for trans-
gendered people. Part 3 demonstrates that our species manifests the same
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fit from the biological excuse for male philandering that Darwin’s sex-
ual selection theory provides. Others find validation in Darwin’s rein-
forcement of their aggressive worldview. Still others enjoy the genetic
elitism of sexual selection theory, confident that their own genes are su-
perior. I find that refuting sexual selection theory imbues female choice
with responsibility for decisions about power and family far more so-
phisticated than what Darwin envisioned, and empowers varied expres-
sions of gender and sexuality.

At times I’ve loved writing this book; at other times Ive felt afraid of
what I have to say. The view of our bodies, of gender and sexuality, that
emerges is strikingly new. But I've carried on because I’ve found the mes-
sage to be positive and liberating. I hope you enjoy this book. I hope it
betters your life.

I thank the staff of the Falconer Biology Library at Stanford University
for extensive help with research. I am deeply grateful for reviews from
Blake Edgar, Patricia Gowaty, Scott Norton, Robert Sapolsky, and Bon-
nie Spanier, together with editorial improvements from the staff of the
University of California Press, especially Elizabeth Berg and Sue Heine-
mann. I've been blessed by love from my closest friend, Trudy, and my
sisters at Trinity Episcopal Church in Santa Barbara, especially Terry.



