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CHAPTER ONE

e

In Praise of Mystery: “That’s
How the Light Gets In”

“Mystics exult in mystery and want it to stay mysterious. Scientists exult in mystery for a

different reason: It gives them something to do.”

—Richard Dawkins

E ARE SURROUNDED BY MYSTERIES. Indeed, mysteries
R us. There are more things in human biology than
are dreamt of in our philosophy or—more to the
point—known by our science. But don’t get the wrong idea,
Horatio: Mystery is not the same as mysticism, and Homzo Mysterious
does not refer to some sort of ineffable, spiritualistic claptrap
beyond the reach of natural law or human understanding. Just as a
“weed” is a plant that hasn’t yet been assigned a value, the myster-
ies we shall encounter in Homo Mysterious—such biological oddi-
ties as female orgasm, prominent nonlactating breasts, advanced
consciousness, the origins of religious faith, and the making of
art—are simply scientific questions waiting for answers.
It was a stroke of brilliance as well as immodesty when our
species named itself Homo sapiens, usually translated as “man the
wise.” A better rendering, however, would probably have been



“the knowing,” since human beings seem more effective at accu-
mulating knowledge than wisdom, although it can be hoped that
the former will lead, eventually, to the latter.

In any event, there is no doubt that our collective store of
knowledge has been increasing dramatically and that science is
largely responsible. At the same time, there is also no doubt that
plenty remains to be learned. Although some people gesture
toward what has been called “the end of science”—the notion that
all the Big Questions have been answered (“mission accomplished”
redux), leaving us with mere mopping-up operations—the reality
is that there is an awful lot that we still do not know. And ironi-
cally, we Homo sapiens are both subject and object of much of that
unknowing.

“Know thyself”? Easier said than done. Moreover, at the risk of
descending into cliché, the more we know, the more we discover
how much remains to be learned. Far from discouraging, I hope
this will be seen as both a reward for past accomplishments and, no
less, a challenge to do more. Who wants to read about a topic
when science has already “closed the book” on it? Most books
about science are just that: accounts of what has already been
learned. This one is different; it’s about mysteries, what we don’t
know—yet.

The Collins International Dictionary (2003) defines mystery as
“an unexplained or inexplicable event, phenomenon, etc.,” which
seems reasonable enough . . . until you think about it. For an event
or phenomenon to be unexplained is one thing, but to be inexpli-
cable is quite another. If something is truly inexplicable, it is beyond
the possible reach of human understanding and therefore likely to
fit a theological rather than a scientific definition of mystery:
something unknowable except through divine revelation, such as
how wine is “mysteriously” turned into the literal blood of Christ
during the Eucharist.

Let me lay my cards on the table here and now. I do not believe
in theological mysteries, or rather, I believe that they are simply
ways of clothing meaninglessness in gobbledygook. Homzo
Mysterious, therefore, will not be concerned with the inexplicable,
but rather with the unexplained, with things about human beings
that are currently unknown but that fall within the potential reach
of science. After all, the real world poses genuine mysteries aplenty,
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that is, puzzles that are not yet susceptible to understanding, but
that we can be confident will be brought to heel, sometime in the
future.

Science, of course, is in the business of doing just this, answer-
ing questions about the natural world, Homzo sapiens included. And
since nature does not disclose its secrets readily, scientists are
understandably proud whenever they solve any of its numerous
puzzles. As a result, we teach courses, give lectures, and occasion-
ally write books whose goal is to share these triumphs. They are,
after all, hard-won and often immensely useful. No one, therefore,
should begrudge us taking a victory lap now and then.

But just as “the race is not to the swift, nor the battle to the
strong” (Ecclesiastes 9:11), the cheers of the crowd do not always
bespeak that the race is over, or the battle won.

I have been teaching science courses at the college and univer-
sity level for 40 years and am no less guilty than my colleagues of
providing what may well be a misleading perspective on science.
Like everyone else, I teach what is known, often at the risk of mis-
leading students into thinking that today’s science is a catalog of
established and comprehended facts: This is how cells metabolize
carbohydrates; this is how natural selection works; this is how the
information encoded in DNA is translated into proteins. The real-
ity, of course, is that we do know quite a bit about how cells metab-
olize carbohydrates, how natural selection works, and so forth.
But another parallel reality is that there is much more that we do
not know . . . and very few courses that admit it. One of these days,
I'will design a course titled something like “What We Don’t Know
About Biology,” hoping that my colleagues in chemistry, physics,
geology, mathematics, psychology, and the like will join the fun.

But until then, this book will have to do. Itis, in a sense, a com-
panion piece to a much more famous publication—or rather, a
series of 17 volumes—first published in France between 1751 and
1765 and best known as the Encyclopédie, which endeavored to
summarize all human knowledge in its 18,000 pages of text, 75,000
different entries, and 20 million words. Its primary editor, Denis
Diderot, was one of the heroes of the Enlightenment, and indeed,
the Encyclopédie represents a culmination of Enlightenment
thought, which valued reason, science, and progress—what we
know—above all else. Its frontispiece is especially delightful,
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Detail from frontispiece of the Encyclopédie, published in 1772. Truth is
surrounded by a bright light (a frequently employed symbol of the
Enlightenment). Reason and Philosophy, on the right, are undressing
Truth, by pulling off her veil.

depicting Truth (surrounded by a bright light, the traditional
symbol of the Enlightenment itself) as an attractive young woman
being disrobed by Reason and “Natural Philosophy” (i.e., Science).
The illustration is more than a bit erotic, as Truth is revealed to be
both alluring and accessible, albeit appropriately shy.

Just as Diderot’s Encyclopédie was a paean to Enlightenment
values—notably the upside of human knowledge—Horz0 Mysterious
is similarly enamored of reason, science, and progress, even though
it is superficially dissimilar, and not merely because its goals and
reach are much more limited. Nonetheless, in Homo Mysterious,
we shall continue the tradition of the Encyclopédie’s frontispiece,
attempting to get a closer look at Truth, but instead of undressing
her, we shall proceed nonvoyeuristically, pointing out where,
despite the best efforts of Reason and Science, she continues to be
at least somewhat clothed. “All women, O, are beautiful,” wrote
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Theodore Roethke, “when they are half-undressed.” The same
applies to Truth itself.

Unlike the Encyclopédie, which took all knowledge as its subject,
in Homo Mysterious we shall limit ourselves to human beings.' Not
only that, we’ll be concerned only with certain characteristics of
Homo sapiens as seen through the lens of evolutionary biology.

The traits in question are fundamental to being human,
stubborn stigmata of our species’ unique evolutionary heritage,
yet their basis is neither understood by scientists nor for the most
part even acknowledged by the public as the puzzles that they are.
Most people are unaware that female orgasm, for example, and
even religion are biological mysteries, simply because nearly every-
one takes the most intimate aspects of his or her life for granted,
so deeply woven into our substantive human being that they are
rarely identified as legitimate perplexities.

We members of Homo sapiens are almost literally immersed in
mystery; the evolutionary enigmas of humankind are the seas in
which we swim. In Homo Mysterious, you will be introduced to this
ocean of unknowns, as well as to the major hypotheses that
currently occupy scientists who are attempting to unravel each
puzzle (including some proposed here for the first time). Like sci-
ence courses, nearly all science books describe what we know,
thereby giving the impression that we know nearly everything,
whereas the reality is exactly the opposite: We know very little
compared to how much we don’t. Homo Mysterious is designed for
readers likely to be challenged by the blank spots on the human
evolutionary map, the terra incognita of our own species.

At the risk of channeling former Defense Secretary Donald
Rumsfeld, there are “unknown unknowns,” things we don’t under-
stand and that we don’t even know that we don’t know! Since we
can’t identify them, “unknown unknowns” are difficult—perhaps
impossible—to write about. On the other hand, there are also
“known unknowns,” things that we don’t yet understand but that
we at least have the wisdom to acknowledge as such. Prior to Albert
Einstein, Niels Bohr, Enrico Fermi, and others, nuclear energy

i. Itis an interesting and paradoxical testimony to how much we have learned in the
intervening 150 years that today, no one could seriously entertain the prospect of
summarizing all knowledge in a book, or series of books, or even via the Internet.
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was a known unknown, just as evolution was before Darwin. Today,
the underlying basis for homosexuality is similarly a mystery—a
phenomenon whose scientific basis is unknown—as is conscious-
ness, the cross-cultural universality of religious belief, the evolu-
tionary basis of artistic creativity, and so forth.

Homo Mysterious will examine these and other perplexities from
a perspective that many readers will find unusual. Thus, we shall be
less concerned with how these things came about than with why, not
“why” in the metaphysical sense, but that of evolutionary biolo-
gists. Were we to ask “how” people became bipedal, the answer
would involve changes in muscle attachments, bone structure, and
nerve growth; to be concerned instead with the evolutionary “why”
is to ask about the likely adaptive pressures that must have conveyed
a reproductive advantage to those of our ancestors who walked on
two legs, regardless of exactly how that posture was achieved.

Similarly, we’ll be less concerned with how religious belief or
homosexuality comes about—the nerves, muscles, brain regions,
hormones, or specific genes responsible—than with why these
behaviors, regardless of their underlying mechanisms, appeared
and have persisted in the human population, despite their seeming
evolutionary disadvantages.

This approach is familiar to evolutionary biologists and, less so,
to most anatomists, physiologists, and the intelligent lay public as
well. Not that scientists aren’t likely to be “evolutionary” in their
thinking; rather, they are more prone to ask questions—and to
answer them—in terms of immediate causal mechanisms. Instead,
we'll raise questions—and answer them—in evolutionary terms.
The underlying conceptual theme is, therefore: “In what way
has (female orgasm, concealed ovulation, homosexuality,
consciousness, religious belief, etc.) contributed to the ultimate
reproductive success of human beings, thus in all likelihood
explaining why this particular trait evolved?”

One way of conceptualizing this process is to think about what
is sometimes called reverse engineering. In normal engineering, a
problem is identified, after which some sort of device or structure
is engineered as a solution. Reverse engineering operates, not sur-
prisingly, in reverse: A device or structure (or, in the case of Homzo
Mysterious, a behavior) is identified, after which the evolutionary
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biologist tries to figure out how this particular phenomenon came
to be “engineered”—which is to say, why it evolved.

In many cases, the process is straightforward and obvious, so
that it is rarely even attempted. Why do we love our children?
Almost certainly, ancestors who lacked parental love didn’t do a
very good job of caring for their offspring and therefore didn’t
become ancestors. In that sense, love may actually be less mysteri-
ous than is generally thought! For all its storied and supposedly
enigmatic nature, there are other human characteristics far more
mysterious than love; once we identify them, we are faced with the
question of “reverse engineering” them.

In nearly every such case, we will identify multiple potential
evolutionary explanations—although we’ll refrain from coming up
with the explanation, simply because at this point, despite the world’s
impressive store of accumulated scientific knowledge, final answers
just aren’t yet available. Hence the mystery, the pleasure, and, even-
tually, the illumination. “There is a crack in everything,” writes
poet/songwriter Leonard Cohen. “That’s how the light gets in.”

Just one modification: There are 7any cracks and, when it comes
to some of the most interesting mysteries of human evolution, no
reason why a single one should necessarily provide the only illumi-
nation. Homo Mysterious therefore cannot claim to be exhaustive,
just scientifically accurate as far as it goes and, I hope, fun.

Consistent with our slightly lascivious reflections on the
frontispiece to the Encyclopédie, we’ll begin our exploration with
some human sexual mysteries. Then, we move above the waist.
I hope you enjoy the trip and that along the way, you might even
come up with a suggestion or two that could help solve some of
the evolutionary mysteries we are about to explore together.

In Praise of Mystery: “That’s How the Light Gets In”
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CHAPTER TWO

e

Sexual Mysteries I: Menstruation,
Concealed Ovulation, and Breasts

OST PEOPLE WOULD AGREE that sex is a mystery. But they

E \ / I would probably be thinking of romantic perplexities

rather than scientific enigmas. The fact is, however,

that when Winston Churchill famously described Russia in 1939

as “a riddle wrapped in a mystery inside an enigma,” he could as

well have been speaking of some hard-wired aspects of human

sexuality. Particularly mysterious, at least from the perspective of

evolutionary biology, are some aspects of the sexual biology of
wormen.

The first notable mystery begins when a girl becomes a woman:
menstruation. Although a few other species bleed slightly at mid-
cycle, no other organism does so as prominently as Homo sapiens.
Breast development is another perplexity: Although we take it for
granted that women have conspicuous breast tissue even when not
nursing, no other mammal is comparably bosomed. Only human
beings are blessed (or, in the opinion of some, cursed) with prom-
inent nonlactating breasts.

The mysteries continue. Go to a zoo and take a look at the chim-
panzees, gorillas, or baboons (or, indeed, nearly any nonhuman
primate). There is no question when an adult female is ovulating.
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It is as obvious as the bright pink cauliflower on her behind. Not so
for our own species. Given the great importance—socially, biolog-
ically, evolutionarily—of reproduction, and thus of ovulation, it is
extraordinary and as yet unexplained why even now, in our medi-
cally sophisticated 21st century, it is exceedingly difficult to tell
something so basic as when a woman is fertile. For reasons unknown,
human beings conceal their ovulation and are unique among mam-
mals in doing so. Not only that, but in the great majority of cases,
the exact time of a woman’s ovulation is even hidden from berself. As
with menstruation and nonlactating breasts, hypotheses abound,
but no one knows the answer.

Ditto for female orgasm. Its male counterpart is a no-brainer
(almost literally!), since without ejaculation there would be no
fatherhood and thus no evolutionary success. But the data are quite
clear: There is no correlation between female orgasm and female
fitness in the evolutionary sense. In other words, orgasmic women
are no more successful reproductively than their less fortunate,
nonorgasmic “sisters.” So, why does female orgasm occur at all?

Proceeding along the trajectory of a woman’s life, we come to
yet another mystery: menopause. By around age 50, a woman can
anticipate that she will cease ovulating. Why does reproduction
inevitably end, even for the healthiest women, at a time in middle
age when many can anticipate several decades of continued and
vigorous life? This is especially perplexing since reproductive suc-
cess is the name of the Darwinian game and simple calculations
show that producing just one additional child, compounded over
time, would convey a huge evolutionary advantage. Yet menopause
is not only a cross-cultural human universal but also one not shared
by any other living thing, except possibly for the short-finned pilot
whale (but of course, you already knew that).

Let’s consider these mysteries, and some possible solutions, one
at a time.

A Signal?
It has been suggested that all mammals may in fact shed some of
their uterine lining between ovulations, but no other species comes

close to Homo sapiens in the volume of blood flow and amount of
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tissue disruption, which requires women to literally rebuild their
uterine lining with each reproductive cycle. The amount of blood
loss—about 40 ml—is not enormous but is enough to force many
to take iron supplements. It is as though every sexually competent
woman is obliged to suffer an automatic monthly deduction from
her metabolic checking account. Not only that, but it seems likely
that the shedding of fresh blood, sometimes in copious quantities,
would make menstruating women more susceptible to predators,
many of which are exquisitely sensitive to cues that indicate poten-
tial prey.’ Given that evolution is a stern task-mistress, constantly
sifting and sorting through alternatives to find the most efficient
and fitness-enhancing way to accomplish the various tasks of living,
why have we signed on to such expensive and possibly even risky
monthly taxation? And this doesn’t even count the cramps, which
in some cases are so severe as to be temporarily disabling.

One might even say that menstruation almost literally deserves
its old-fashioned descriptor, “the curse.” More scientifically, we
would expect that women who did 7or menstruate would have been
more successful over evolutionary time than those who did. Yet
the opposite has clearly been true, since menstruation is some-
thing that all healthy premenopausal women do. It may be an
annoyance but it is not an illness or a biomedical problem; rather,
prolonged amenorrhea—failure to menstruate—indicates that
something is wrong.

In addition, about 10% of otherwise healthy women suffer from
endometriosis, a painful and potentially life-threatening condition
caused when cells of the uterine lining are discharged in the wrong
direction, into the pelvic cavity instead of outside the body. And of
course, menstruation necessitates that for a particular duration
(typically 3 to 5 days), pregnancy cannot occur. This is yet another
cost of menstruation, which further italicizes the mystery that it
exists at all.

For starters, let’s ignore the suggestion, repeated through gen-
erations of folk “wisdom,” that menstruation indicates the “weeping
of a disappointed uterus” that has failed its reproductive role.

i. It has been claimed, for example, that menstruating women are more vulnerable
to grizzly bear attacks; however, I have not been able to confirm whether this is
statistically true.

Sexual Mysteries I: Menstruation, Concealed Ovulation, and Breasts
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(This notion is especially foolish since the likelihood is that without
menstruation, more cycles would be “successful.”) Ditto for the
theological assertion that it constitutes part of the punishment
inflicted by a vengeful deity upon a disobedient Eve. There are, in
fact, several possible scientific hypotheses for menstruation.

For one, it could be a signal by which a woman’s body tells her
brain that she isn’t pregnant. After all, that is how menstruation is
“used” today, just as, conversely, a failure to “get one’s period” is
an early signal that a woman may be pregnant. It would clearly be
advantageous for a woman to know her reproductive status, and in
a world before pregnancy test kits, it is quite likely that by its pres-
ence or absence, menstruation gave the first clue.

Fair enough, but logically unlikely. Why should natural selec-
tion have favored such an expensive “all-clear signal,” especially
one that had to be broadcast each month? Wouldn'’t it have been
far more efficient—and not at all beyond the reach of evolution—
to endow pregnant women with a distinctive smell, a unique
sneeze, or the rapid blinking of their left eye? It seems like blatant
overkill to lose much of your physical self—your uterine lining—
just to send the message that you are not pregnant. And even if
menstruation serves such a signaling function, why isn’t it simply
a bit of spotting, as in dogs?

The copiousness of human menstrual bleeding nonetheless
suggests that maybe it’s a social signal, a message intended for
others. In many human societies today, the onset of menses indi-
cates the beginning of adulthood. So maybe menstruation—for all
its drawbacks—was selected as a way of informing one’s surround-
ing social network that a girl is becoming a woman and should be
taken seriously.

One problem with this hypothesis is that such signaling appears
more likely to be disadvantageous to the signaler. Even though biol-
ogists are agreed that male-male competition is typically more
vigorous—even violent—than its female—female counterpart, it is
increasingly clear that female—female competition also occurs.
More subtle than the male—male version, it nonetheless involves
situations in which dominant adult females of a number of species
actually attack, intimidate, and often inhibit the breeding of
subordinates. Assuming that something comparable occurs in
our own species (admittedly, an unproven assumption at present),
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it would seem to behoove a young woman to, if anything, hide the
fact that she is entering reproductive competence, especially since
such a signaler would necessarily be young and thus liable to be
particularly vulnerable.

The possibility still exists—although a slim one—that men-
strual bleeding is not targeted at other women generally, but more
specifically aimed at close relatives and others who might be
primed to cooperate rather than compete, to render useful assis-
tance to a younger kinswoman once they know of her change in
reproductive status. It would be interesting to see if menstrual flow
is in any way correlated with presence or absence of potential
competitors on the one hand or helpers on the other. At present,
however, it is hard to see how menstruation could have evolved as
a social signal, especially given that in nearly all human societies
today, it is considered awkward, embarrassing, even shameful—
the body conveying information that one’s mind would prefer to
keep under wraps.

A signaling hypothesis for menstruation could still be salvaged,
however, if it were directed toward men. But if so, the earlier ques-
tion repeats itself: Why use such an expensive signaling system
instead of, say, employing pheromones? After all, males are sperm
makers by definition, and because sperm are cheap and abundant,
sperm makers are selected to be highly attuned to indications of
fertility on the part of prospective partners.

It is interesting, nonetheless, that in the modern Western world
at least, substantial effort is expended to hide the fact of menstrua-
tion—which itself paradoxically suggests that in the absence of the
“feminine hygiene” industry and its constant efforts to provide
women with “protection” from their own bodies, enabling them to
hide, suppress, tip-toe around, or otherwise obscure the reality of
menstruation, maybe it really did evolve as a signal. In the past it
was certainly widely noticed, although generally misunderstood.
“Nothing could easily be found that is more remarkable than the
monthly flux of women,” wrote Pliny the Elder, two millennia ago:

Contact with it turns new wine sour, crops touched by it become
barren, grafts die, seeds in gardens are dried up, the fruits of trees fall
off, the bright surface of mirrors in which it is merely reflected is
dimmed, the edge of steel and the gleam of ivory are dulled, hives of

Sexual Mysteries I: Menstruation, Concealed Ovulation, and Breasts

15



16

bees die, even bronze and iron are at once seized by rust, and a hor-
rible smell fills the air.!

Demeaning and inaccurate as such attention has been, if noth-
ing else it encourages us to look for other explanations.

The Cleansing Hypothesis

Here is one. What if menstruation serves a cleansing function,
using periodic blood flow to sluice away potentially dangerous
pathogens, including—but not limited to—those introduced
during copulation?? This “explanation” has pros and cons, like
nearly all the perplexities to be considered in the present book,
and, like most, it has generated fruitful debate. Moreover, it’s a
nifty idea, not least because it reverses the old canard that men-
struating women are somehow unclean or that the phenomenon is
a reflection of female weakness, emphasizing instead that the exact
opposite is more likely the case: Sperm plus semen are actually
more likely to be unclean (not to mention possible pathogens
introduced during coitus itself), with menstruation conceivably
being a hygienic and even heroic countermeasure.

The reality, of course, is that ovaries and the uterus are internal
organs, abundantly outfitted with delicate tissue that is vulnerable
to infection. And sexual intercourse necessarily involves introduc-
ing foreign material deep inside a woman’s body, bypassing most
of her traditional defenses. Certain pathogens such as Chlamydia—a
common cause of pelvic inflammatory disease—hitchhike on the
tails of sperm, and bacteria such as Staphylococcus and Streptococcus,
which cause no harm when inhabiting the vagina, can be serious
troublemakers when transported via an enthusiastic penis into a
woman’s upper reproductive tract.

Margie Profet, who developed the “cleansing hypothesis,”
emphasized that the uterus is “designed to bleed,” via its specialized
spiral-shaped arteries and arterioles. When these constrict, the
uterine lining dies and is sloughed off, presumably taking any
unwanted pathogenic invaders along with it. In addition, the result-
ing copious blood flow essentially “hoses down” the underlying
uterine wall. Profet also pointed out that menstrual blood contains
a concentration of leukocytes that is about three times higher

Homo Mysterious: Evolutionary Puzzles of Human Nature



than normal blood; these white blood cells, brought directly
into contact with the uterus, are thus made available to fight any
infections.

There are practical implications of the cleansing hypothesis. If,
as the hypothesis holds, menstrual bleeding is an adaptive response
to infection or potential infection, then it is clearly normal. What
about unusually heavy bleeding (menorrhagia) or intracyclic bleed-
ing (metrorrhagia)? These could be symptoms of endometritis,
inflammation of the uterine lining, or they could be part of a body’s
attempt to fight off such infections. Profet, arguing for menstrua-
tion’s cleansing role, points out that assuming the former, and
therefore using medications to inhibit such bleeding, would be
equivalent to “blaming firemen for a fire.”

Convincing as it might be at first blush, the cleansing hypoth-
esis also has problems.” Menstrual blood contains nutrients—
especially iron—that might actually encourage pathogen growth.
And in fact, many pathogens are specifically iron deprived, such
that surrounding them with blood might provide them with just
the nutrients they need! There is also no evidence that menstrual
intensity—either in human beings or animals—correlates with
pathogen load, which would be predicted. Under the cleansing
hypothesis, an already “clean” uterus would be expected to corre-
late with less tissue loss and reduced blood flow. Were this the
case, it would doubtless have been trumpeted by devotees of the
cleansing hypothesis as evidence in its favor, so the opposite find-
ing must be acknowledged as evidence against.

Suppose, alternatively, that pathogen invasion is difficult for
the uterus to detect, which might in turn prevent adaptive modu-
lation of the cleansing response (in fact, insofar as bodies are able
to respond to pathogens by killing them, selection would have
favored discreet invaders that gave minimal indications of their
presence). Even then, however, another correlation could be
expected: between sexual activity—either number of partners or
frequency of coitus with the same partner—and menstruation. But
the reality, once again, is not encouraging: Although some women
have relatively heavy menstrual flows and some much lighter,
menstrual intensity also does not vary with the number of differ-
ent sexual partners or with the nature and frequency of sexual
encounters. Another strike against the cleansing hypothesis.

Sexual Mysteries I: Menstruation, Concealed Ovulation, and Breasts
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Also, if menstruation serves to diminish the uterus’s pathogen
load, either by flushing them away or zapping them with white
blood cells, then there should be fewer bacteria present after men-
struation than before. It is notoriously difficult to assess total bac-
terial load in a given human organ. However, it is relatively easy to
determine how many different kinds of bacteria are present, and
when this is done, the evidence points the opposite way: more bac-
terial diversity after menstruation than before.

There is yet more evidence against the cleansing hypothesis. It
is well established that women in traditional, nontechnological
societies enter menarche later and spend more time pregnant and
nursing than do Western women. As a result, they experience far
fewer menstrual cycles than do Western women, and therefore,
according to the cleansing hypothesis, they should be more sus-
ceptible to uterine infections. There is no evidence for this. The
cleansing hypothesis would also expect that women with an espe-
cially heavy menstrual flow would have a lower frequency of pelvic
inflammatory disease; this has not (yet) been evaluated.! It is also
problematic that oral contraceptives, which substantially decrease
menstrual blood volume, do not increase the risk of uterine infec-
tion, even though it could be argued that such contraceptive use is
balanced by a possible increase in heterosexual activity . . . which
is typically why the contraceptives are used in the first place.

The Efficiency Hypothesis

There is another possible explanation for why menstruation
evolved, based on energy efficiency: Calculations suggest that it is
metabolically cheaper to slough off the uterine lining (which is
energetically expensive to maintain) and then regrow it in prepa-
ration for the next cycle of ovulation than to maintain it in a high
level of vascularization. In support of this idea, anthropologist
Beverly Strassman noted that a postmenstrual uterus consumes
only about 14% of the oxygen required by a fully prepared endo-
metrium. Not only that, but a woman’s overall metabolic rate
during the preovulatory (“follicular”) phase of her cycle, when the

ii. Unless greater flow was a response to greater infection.
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uterine lining is regressed, is about 7% lower than during the
secretory (“luteal”) phase, when it is actively growing.

Efficiency is a less-than-exciting notion, but after all, energy
is the basic currency of life, making it not unreasonable that a
woman’s metabolic economy alternately revs up and down, econo-
mizing on the costs of remaining ready to reproduce. The idea is
that unlike, say, the lungs or heart, a woman can afford to down-
regulate the activity within her uterus, keeping it at a slow idle
during those times between ovulations when reproduction is not
an option.

On the other hand, the metabolic efficiency hypothesis is not
entirely convincing. Why, for instance, isn’t the uterus simply kept
in a more efficient, low-energy, less vascularized state until needed
for nourishing an embryo? That is, why build up a fancy and
expensive uterine lining, ready to receive an implanting embryo,
only to tear it down every month? Why not just tamp down the
endometrium and keep it quiescent until an embryo comes along?
That would be more efficient yet.

Part of menstruation’s enigma, and the need for all these
hypotheses, is that it poses a kind of Sisyphean dilemma. According
to Greek mythology, Sisyphus was condemned to spend eternity
pushing a heavy rock up a steep hill, only to have it roll back down
each time. A menstruating woman finds herself constructing a
snazzy, energetically expensive endometrium each month, only to
dislodge it again and again. Sisyphus had no choice; ditto for most
women. But presumably, evolution did.

A Competence Test?

An alternative explanation is what I have dubbed the “evaluation
hypothesis,” which derives from the fact that human beings are
unique among mammals in how much they invest in each off-
spring. This makes it especially important that any embryo that is
brought to term be an especially capable one. After pregnancy and
childbirth comes lactation, followed by years—even decades—of
continuing expenditure on behalf of human offspring: spending
time and energy, running risks, and so forth. It may therefore be
significant that for every successful pregnancy, there are many
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“spontaneous abortions,” caused by the failure of an early embryo
to implant successtully.

For anyone with a scientific mind set and who therefore believes
that all phenomena have causes, the very word “spontaneous”
should set off alarm bells. Maybe in this case a “spontaneous”
abortion really means that the embryo or fetus was tried and found
wanting or, at least, not deserving of further maternal investment.
And maybe the events surrounding menstruation are how a wom-
an’s body evaluates her would-be offspring and does so early in the
“investment” cycle, thereby minimizing wasted investment in case
of a thumbs down.

A key aspect of early pregnancy takes place when an embryo
(really, just a fertilized zygote) begins burrowing into the uterine
lining and starts secreting a hormone—human chorionic gonado-
tropin or HCG—that inhibits menstruation. Early in a woman’s
menstrual cycle, luteinizing hormone, produced by the brain, not
only kick-starts ovulation; it also keeps a woman’s ovaries making
its own hormone, progesterone, which in turn keeps the uterine
lining in place. If no pregnancy occurs, luteinizing hormone levels
decline, which in turn causes a precipitous drop-off in progester-
one, which results in the breakdown of the uterine lining and,
shortly thereafter, menstruation.

Let’s consider, therefore, that menstruation, rather than signal-
ing “no pregnancy,” is a way of ensuring its absence. But of course,
evolution shouldn’t promote nonreproduction . . . except perhaps
in a species such as Homo sapiens, whose investment in offspring is
so great that it pays to establish a kind of competence test, making
sure that any would-be fetus and eventual child is sufficiently
sturdy to warrant all that expenditure of time and energy and run-
ning of risks that are to come.

To ward off menstruation, the newly implanted embryo has to
substitute its own HCG for the luteinizing hormone produced by
the mother. Molecule for molecule, HCG is more potent than
luteinizing hormone, and it actually causes an increase in proges-
terone levels, which in turn prevents menstruation and maintains
the uterus as a rich and warmly receptive receiving blanket for the
embryo.

The foregoing leads toward a hypothesis whereby menstrua-
tion is part of a regularly repeating competence test. Because HCG
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is a very large molecule, it cannot pass directly into the mother’s
body by crossing her cell membranes; it must be secreted directly
into her blood. As a result, a human embryo cannot guarantee its
survival by simply secreting HCG: It has to get to the endome-
trium and dig itself in. This Big Dig isn’t easy, which might be
exactly the point. The process of implantation in human beings is
more invasive—and thus more difficult—than in other mammals,
consisting of a delicate dance between receptive maternal tissues
and a capable embryo. In the earliest stages of pregnancy, it’s the
embryo that does nearly all the work, struggling to getitself deeply
enmeshed in uterine tissue so that it can eventually get nourish-
ment—but first, so that it can secrete HCG to prevent menstrua-
tion. If so, then menstruation is a sword held over the head of the
as-yet headless embryo.

Implantation itself is a kind of Rubicon. Once crossed, the
mother is committed to ongoing investment, and lots of it. This,
in turn, may have selected for the mother ensuring that any
inadequate early embryos can be weeded out quickly and pain-
lessly. 'To summarize, perhaps menstruation is essentially a regu-
larly repeating competence test, whereby evolution selects against
embryos whose burrowing and secretory abilities are inadequate.
Unfortunately for this hypothesis, however, it makes a prediction
identical to the cleansing hypothesis, and one that is not supported
by reality: Menstruation should be tied to sexual activity. Also, if
people have been selected to menstruate as a means of subjecting
their embryos to competence testing, then why isn’t this the case
for other species for whom each offspring also represents a major
commitment? Why don’t elephants menstruate? Or blue whales,
or manatees?

It’s a mystery. Period.

Concealed Ovulation: An Evolutionary Shell Game?

Most female mammals are altogether above board when their eggs
are ripe and ready to encounter a suitable sperm. In addition to
signs of genital swelling, they typically emit characteristic phero-
mones and their behavior changes as well. Not so for our own
species. (Actually, there is growing evidence that women do in fact
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exhibit subtle behavioral cues as to their ovulatory status, but the
key here is subtle; it is only in recent years that these indications
have been discovered. If they constituted what scientists call a
“robust phenomenon,” everyone would have known about them
long ago.)

The surprising reality is that very few people can tell—and no
one with certainty—when their neighbor, friend, relative, lover, or
wife is about to ovulate. Not only that, but most women cannot
even tell when, or if, they will do so themselves. To some degree,
ovulation can be detected by a very small rise in body temperature
as well as changes in the consistency of the vaginal mucus, but
both assessments are difficult and unreliable. Indeed, the fact that
such careful ascertainment must be exercised only further itali-
cizes the extent to which it is not obvious! Even now, we have no
reliable “rhythm method” of noncontraceptive birth control,
which is to say, no easy way to know when women are ovulating.
Pharmaceutical companies make huge amounts of money market-
ing test kits that provide anxious women the same information
that most mammals get for free.

Concealed ovulation, therefore, is a mystery squared: Not only
is the timing of human ovulation hidden, and thus a mystery in
itself, but furthermore, it is a mystery why it is such a mystery!

It is, of course, possible that concealed human ovulation hasn’t
been actively selected for, but rather that shout-out-loud,
"Technicolor ovulation, 4 la chimpanzees, is the derived condi-
tion—and thus the one that needs explaining—with inconspicu-
ousness, as found among Homo sapiens, being the evolutionarily
irrelevant default state. This is unlikely, for several reasons. Start
with the fact that nearly all mammals (including our closest rela-
tives, the chimps and bonobos) announce their ovulation, which
itself is strong presumptive evidence that our ancestors, too, were
relatively uninhibited about drawing attention to their ovulatory
status.

Beyond this, there is essentially no variability with regard to con-
cealed ovulation in our species. If natural selection were indifferent
to whether human ovulation was hidden or advertised, then we
would expect substantial variability since public ovulators, concealed
ovulators, and in-betweeners would all be pretty much equally
fit and thus equally abundant. There is, for example, substantial
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variability in human skin color, eye color, blood type, and so forth,
all traits about which natural selection is evidently more or less
indifferent. But there are no women whose ovulation is even
remotely like a chimpanzee’s.

The likelihood, therefore, is that human ovulation isn’t just
neutral or subtle but that it is actively hidden. Yet a moment’s
thought suggests that if nothing else, any woman who knows when
she is fertile (whether or not she informs others) should be better
equipped to become pregnant, or avoid pregnancy, or choose her
offspring’s father than would someone who hasn’t a clue and
doesn’t give any.

Earlier, when considering menstruation, we considered and for
the most part rejected the idea that it might have evolved as a
social signal. Could the same be true, but reversed, for concealed
ovulation? What of the prospect that human ovulation is con-
cealed as a way of suppressing a social signal? It is—pardon the
expression—conceivable.

Thus, it could be argued that by concealing ovulation, our early
hominid ancestors obscured their reproductive status, thereby
limiting possible aggressive competition from other, more domi-
nant women. Consistent with this idea, there is growing evidence
that—contrary to the generalizations still popular in evolutionary
biology about the exclusive maleness of same-sex competition—
temales generally and women in particular do in fact compete,
albeit more subtly than via the chest-beating, fangs-bared style
more characteristic of males. Hence, it might well have contrib-
uted to a woman’s ultimate evolutionary success if she kept her
reproductive status under wraps. Almost literally.

This seems a plausible hypothesis, except that it would be
stronger if ovulation were more concealed among women living in
more densely interactive social environments and comparatively
unobscured when the woman in question was the only show in
town. This isn’t the case. Similarly, this hypothesis would be more
convincing if younger, less dominant women concealed their
ovulation, while older, more socially and physically secure women
flaunted theirs. But they don’t.

It is reasonable to hypothesize that concealed ovulation is
essentially an evolutionary shell game whereby women who hid
their time of maximum fertility kept “their” men in a kind of
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sexual thrall. Among species in which ovulation is clearly signaled,
males are free to copulate at this time, then essentially abandon
their inamorata, often in search of other short-term partners.
Such, for example, is the notorious sex life of chimps and bonobos.
But in Homo sapiens, in which ovulation is concealed, men wanting
confidence of paternity are obliged to remain in attendance
throughout the female’s cycle, engaging in regular sexual relations
during the month. A study examining 68 different primate species,
looking for correlations between mating system and visible signs
of estrus, found that not a single monogamous species was a con-
spicuous ovulator.*

Human beings are also unusual among living things—not just
primates—in the extent to which they copulate without much
regard to ovulation or the details of a woman’s hormonal condi-
tion. This further suggests that concealed ovulation may have
evolved as a tactic whereby our great-, great-, great-grandmothers
made sure that our great-, great-, great-grandfathers kept close
tabs on them, instead of (or in spite of) lusting after someone else.
One of Homo sapiens’ signature characteristics is our long period of
infancy and childhood dependency, which is why even today, single
parenting is difficult. It therefore makes sense that having a devoted
mate would enhance the fitness of the woman in question, even
if said devotion is purchased via a kind of sexual hostage taking,
playing to his unconscious uncertainty rather than his love.

It is certainly possible that if women were more chimplike, men
would be, too: copulating avidly with a given partner while she is
fertile, but then seeking other and equally alluring “partnerships,”
bolstered by an unconscious confidence that his prior mate would
not cuckold him in the meanwhile, since she obviously is incapable
of conceiving. In addition, it is interesting to speculate that by
inducing men to keep close company with a given woman, con-
cealed ovulation contributed to making them fathers and not just
sperm donors, since one result of all that “mate guarding,” as biol-
ogists term it, would be greater male confidence that their off-
spring—or rather, their female partner’s offspring—are in fact
theirs too.

But such speculation—compelling as it may be—doesn’t prove
anything. For instance, the “keep him close by keeping him uncer-
tain” hypothesis assumes that regular sex is a prerequisite for social
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bonding and biparental behavior, yet there are numerous bird spe-
cies and even some primates (e.g., gibbons) that commonly go
long periods without sexual intercourse and are nonetheless
socially monogamous, and some that copulate rarely yet demon-
strate notably shared parental duties (e.g., pigmy marmosets, in
which fathers carry infants and even reportedly assist with the
birthing process). Most of us know people who stay devoted to
each other even though the sexual spark may be only intermittent,
if not altogether extinguished. And on the other side, human mar-
riages can fail despite intense and satisfying sexual chemistry;
sometimes, indeed, this is the only thing that works in a relation-
ship, and if so, it’s rarely enough.

Taking Control and Increasing the Options

In fact, there is another possible explanation for concealed ovula-
tion that goes precisely against the grain of the “shell game” or
“keep him guessing to keep him close” explanations. Rather than
promoting social and sexual bonding (cynics might say “bond-
age”), ovulation might be hidden in our species because such
obscurantism makes it easier for women to have sex with men
other than their designated partner. After all, given that women
don’t identify their precise time of ovulation, even the most dedi-
cated man would likely have a hard time guarding “his” woman so
closely as to be able to monopolize her sex life—something that
would presumably be more possible if her fertile times were clearly
signaled as in so many other primates. By obscuring their exact
ovulation, ancestral women might therefore have actually given
themselves more leeway to mate with other, more attractive males
when and if they chose.

In addition to providing women with greater potential choice
of mates, concealed ovulation may have yielded a counterintuitive
evolutionary payoff, by enabling them to mate with males who
might otherwise be potential murderers of their offspring. It is
now well established that among many social species—including,
presumably, our own ancestors—strange adult males were a major
threat to the survival of infants. This is because after taking over a
social unit, male langur monkeys, chimpanzees, gorillas, lions, and
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so forth often kill lactating infants, which had been sired by their
predecessor. Why such carnage? Two reasons: First, these infants
had been sired by the previous male, so the new harem tyrant has
no genetic interest in preserving them. And second, by killing their
suckling babes, a newly ascendant male induces nursing mothers
to begin cycling once again, thereby making these females poten-
tial recipients of the murderous male’s sexual attention and, even-
tually, contributing to his reproductive success.

Not a pretty picture, especially for the victimized infants and
their mothers." But the latter might have a few tricks of their own,
including perhaps one inherited by our ancestors: Typically, newly
ascendant males spare the offspring of females with whom they
had previously copulated, as though they say to themselves, “Isn’t
that my old flame from several months ago? And just look at that
cute little baby, he’s got my chin!” It has been suggested, in short,
that female choice of multiple male sexual partners—itself facili-
tated by concealed ovulation—may be a means whereby our great-,
great-, great-grandmothers fooled the men in their lives, inducing
several to think that each might be the father and thereby taking
out a kind of “infanticide insurance.”

Here is a related but more cheery hypothesis for why human
ovulation is concealed, focusing on benefits to the woman, ulti-
mately via payoffs to her offspring.” It is clearly advantageous to
every woman to be fertilized by the best available sperm, which
unfortunately might not be provided by her mate/husband. Sadly,
the real world of potential sexual and social partners is not like
Lake Wobegon, “where all the women are strong, all the men are
good-looking and all the children are above average.” The average
mate of the average woman is, well, average! Since a would-be
mother is more likely to be reproductively successful mated to a
less-than-perfect male specimen than if she were unmated, she
might therefore be predisposed (which is to say, favored by natural
selection) to increase her fitness by sticking with her partner—who

iii. And a useful lesson for those who think we can derive ethical lessons from
evolution. The harsh reality is that evolution by natural selection is a marvelous
thing to learn about, but a terrible one to learn from.

iv. In this, asin other similar examples, feel free to translate “benefits to an individual”
into “benefits to the genes that underlie the trait in question.”
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presumably is the best she is able to obtain—while also trying to
have sex with more attractive men on the sly.

The assumption here is that attractiveness, which is very much
in the eye of the beholder, is likely to be determined by whether
the person in question has traits that signal higher fitness to be
experienced by his potential offspring: either unusually healthy,
for example, or simply possessing traits that—once manifested in
their sons—would likely be found attractive by the next genera-
tion of women. The possibility therefore exists that by concealing
their ovulation, ancestral women were able to obtain desirable
genes—as well as perhaps other immediate material resources—
from desirable men with whom they mated adulterously, while
also retaining paternal assistance from their socially designated
but cuckolded partner.

Another way of saying this: By dispensing with estrus (which
is essentially equivalent to concealing one’s ovulation), early hom-
inid women may have been able to exercise greater control over
their choice of a sexual partner. This could have worked in either
of two ways. For one, insofar as concealed ovulation facilitated
clandestine matings with men other than their designated mate,
this needn’t only have involved taking out “infanticide insurance.”
It would also have provided the opportunity for women to engage
sexually with men of their choice. And for another, consider that
female mammals in “heat” (which is to say, in estrus because they
are ovulating) are typically no more rational than their male
counterparts. Lacking estrus—that is, having concealed their
ovulation—women can remain comparatively cool and in sexual
control . . . at least, compared to other mammals.

By foregoing estrus, this particular argument goes, women have
become masters of their genetic fate, empowered to pick and
choose, deciding (maybe not consciously, but by exercising a
degree of judgment nonetheless) among potential suitors. After
all, the word estrus comes from a Greek term for a parasitic fly that
pursues cattle and drives them crazy; a female animal in estrus
seems more than a little crazy. By the same token, females who are
not in estrus—which is to say, all women, all the time—are more
likely to be sane, sober, and capable of better judgment.

In his poem “If,” Rudyard Kipling wrote about the merits of
being able to keep your head while all those around you are losing
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theirs. If you can do this, according to his famous poem, “then you
will be a man, my son.” Maybe by favoring those women able to
“just say no” to the tyranny of estrus, natural selection endowed our
female ancestors with the ability to reap the benefits of being more
discriminating than any animal (and probably more so than most
men, to boot). “If you can keep your secret,” evolution might have
been betting, “while all those around you are divulging theirs, then
you will be a reproductively successful woman, my daughter.”

Concealed ovulation could also have adaptively paved the way
for women to enjoy greater mating control by reducing the inten-
sity of male—male competition. Think of it this way: If women
were only sexually receptive for a day or so each month, at which
time they broadcast their availability by sudden, seductive signals
of sight, smell, and sexual interest, men might respond by huffing
and puffing and blowing each other away—even more than they
do now—Ileaving women little choice, perhaps, but to accept the
victor. Dominant males may be desirable sperm donors, if only
because their sons may also turn out to be dominant and/or desir-
able males: This is the so-called sexy son hypothesis (about which
more later). But such males may also be terrible fathers, more
interested in beating other males over the head than in caring for
their own children. By keeping their ovulation secret, and thereby
dampening the competitive ardor of men, women might have
given themselves the opportunity of choosing men who may be
less pushy but more paternal.

At this point it is worth noting that even though women neither
broadcast dramatic ovulatory messages like chimpanzees nor
behave in a manner commensurate with estrus in other animals,
research has shown that women’s behavior does indeed undergo
subtle but substantial changes during their menstrual cycle. When
they are ovulating, women are especially likely to wear clothing
that is comparatively sexy and reveals more skin, to speak with
greater fluency and creativity, to prefer images of men who are
especially “manly” as well as favoring male voices that are lower
pitched, to be perceived by both men and women as more facially
attractive, to have a heightened sense of smell, and literally to
move around more.’

Moreover, evidence is also accumulating that men are able to per-
ceive at least some of these changes, albeit unconsciously. Thus, in a
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series of renowned “dirty T-shirt” experiments, researchers got
female college students to sleep alone wearing the same T-shirts for
several days during their fertile phase, and again wearing different
shirts when postovulatory. Young men were then presented with
these pairs of shirts, each worn by the same woman but at different
reproductive phases. Sure enough, they preferred the ones worn
during the follicular phase (just prior to ovulation) in 75% of the
cases.’ In addition, when the women had been taking hormonal con-
traceptives, which suppress ovulation, this preference disappeared.’

Most dramatic are some findings involving lap dancers. A
number of these hard-working women were asked to keep track of
two things: their ovulatory cycles and how much money they made
on tips while dancing on any given night. The results were stagger-
ing, even for people who might have anticipated an effect. During
a 5-hour shift while maximally fertile, the women averaged $355;
when in the luteal phase (so-so fertility), they brought in $260; and
while menstruating, they made a paltry $185.2 Perhaps these women
were sending pheromonal signals to which their male customers
were unconsciously responding, or perhaps they unintentionally
behaved more sexily as a function of their fertility; either way, they
were doing something different and men were responding.

Evidence of this sort has led biologist Randy Thornhill and
psychologist Steven Gangestad to claim that women do in fact
experience genuine estrus like other mammals.” I am dubious, if
only because typical mammalian estrus is so obvious that it calls to
mind the comment made to someone considering purchase of a
Rolls Royce: If you have to ask how much it costs, you can’t afford
it. If you have to debate whether estrus is occurring, it isn’t. On the
other hand, although human ovulation is concealed from our con-
scious awareness, this doesn’t mean that it is totally, 100% hidden.
Perhaps we should talk about an oxymoronic “cryptic estrus” or
some neologism.

In any event, recent findings that women show a sexually and
evolutionarily consistent suite of behavior when they are most
fertile comports nicely with the “keeping control” hypothesis,
described earlier, in thatironically, by concealing their ovulation—
even as fertility is influencing their behavior—women might suc-
ceed in keeping control without being aware of the control that
they are exercising!
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As a general rule, male animals trade resources for sex, whereas
females trade sex for resources. Imagine a prehistoric hominid
woman who, like females of many different species, is prepared to
exchange sex in return, let’s say, for food. If, chimplike, she made
it anatomically obvious when she was fertile, it would also be clear
when she wasn’t, and as a result, she might have lost some leverage
otherwise available. The male might well be uninterested unless
her anatomy or pheromones made her interesting. Such a female
might then find herself forced to have sex with him, thereby
possibly getting his genes, when all she really wanted was his
banana.

On the other hand, if she didn’t give obvious cues as to whether
or not she was fertile, our same great-, great-, great-grandmother
could get the banana and eat it, too, and even if she had to comply
sexually as part of the deal, she wouldn’t necessarily be committing
her precious eggs into the bargain.

Sexual Liberation?

It may seem paradoxical, but by losing full-blown estrus, women
may also have set the stage for having more sex, not less. Estrus-
based sex is largely, if not entirely, reproductive. By severing
the link between sexual intercourse and fertilization (or at least
obscuring that link), concealed ovulation provides opportunities
for nonreproductive sex.

This, in turn, might be part of the biological reason for con-
cealed ovulation, if it enables couples to bond together especially
tightly, to express and enhance their love via “liberated sex.”
But, we might ask, why are sex and love so tightly connected? Why
don’t romantic partners express and enhance their love by picking
each other’s lice (many primates do just that), or via beautifully
coordinated, mutually satisfying bouts of highly choreographed
hiccupping? One guess is that people find shared sex reinforcing
to the “pair bond” for a particular reason. Hints of why can be
glimpsed in other species.

Look at it this way: Why do people—and certain other ani-
mals—copulate so often? The answer may seem distressingly
practical, even cynical. When we look at those other species that
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have frequent sex, some even more often than do human beings,
we find that many (bonobos, chimpanzees, some species of dol-
phins, and lions excepted) are “socially monogamous” but prone
to being sexually #nfaithful. Certain birds—for example, goshawks,
osprey, white ibises, and acorn woodpeckers—copulate hundreds
of times for every clutch of eggs. And they don’t limit those copu-
lations to their designated partners.'

The possible connection is as follows. When males are sepa-
rated from their mates for a substantial part of each day, they risk
having their female partners copulate with someone else, after
which they could end up rearing another male’s offspring. The
sexually adventurous female, by contrast, would be risking little.
After all, she is guaranteed to be the mother of her offspring, no
matter how many partners she may have. But the male, by con-
trast, has no such automatic confidence: “Mommy’s babies, Daddy’s
maybes.” Accordingly, males who spend substantial time away
from their female partners may be especially inclined to copulate
frequently when they are at home, to increase the chances that
their offspring are in fact theirs. We might conclude that they
“love” their mates all the more when given the opportunity to
make love with them. Moreover, the more loving they do, the
more love they feel, with “love” in such cases defined as a powerful
inclination to remain with and be devoted to one’s partner. In bio-
logical terms, the greater is the confidence of shared genetic
investment, the greater is the love.

Now, let’s take the female’s perspective, and say that the lady
osprey, goshawk, or white ibis is occasionally inclined to have sex
with males in addition to her mate, perhaps because her extracur-
ricular partner is particularly able or inclined to invest in her
offspring or because his genes are especially fitness enhancing. At
the same time, however, she dearly wants to retain the parental
assistance of her social mate. It would make sense in such cases for
the female to indulge her social partner’s sexual inclinations and
to copulate often, if only because by assuaging his unconscious
anxieties, she is more likely to obtain his continuing assistance and
commitment while still remaining free to indulge her own extra-
pair inclinations when her mate isn’t around.

Maybe all this has nothing to do with human beings. But it is
probably no coincidence that other species among which pairs
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copulate frequently are particularly likely to do so outside the pair
bond as well. The prospect looms, therefore, that the remarkably
high frequency of in-pair human sex isn’t so remarkable after all,
considering that human beings are more than a little prone to
sexual dalliance.

So perhaps we don’t advertise our ovulation, at least in part,
because to do so would be to invite an unacceptably high level of
sexual jealousy and obsessive mate guarding on the part of the
male at these times. This would be all the more biologically awk-
ward for females in proportion if they are somewhat inclined to
infidelity . . . which they are. Women would accordingly be more
fit if they didn’t incite their social mates to keep too-close tabs on
their sexual activities. Lacking a powerful peak of sexual desire—
and of desirability—women would also have been liberated to have
sex with other males, and not just their designated mates. This
possibility is a variant on the earlier notion of keeping control by
keeping him guessing, and it emphasizes the sexual liberation of
women, but it differs in paying attention to each woman’s payoff,
benefits that needn’t involve purchasing infanticide insurance or
even sire choice, but rather, covering her tracks. Not only that, but
such liberation might also free a woman to have abundant sex with
her designated partner as well, in the process keeping him sexually
satisfied and also less worried about his paternity—perhaps less
worried than he ought to be.

Had enough? For better or worse, the above suggestions do not
exhaust the many possible explanations for concealed ovulation. It
has been suggested, for example, that concealed ovulation has been
selected for as a means of keeping the peace. Imagine, if you will,
the situation in an otherwise staid commercial office, university, or
bank—or Pleistocene campfire or Ice Age cave, for that matter—if
the women regularly underwent a dramatic and readily apparent
transition each month when they became fertile. The resulting
chaos and heightened competition might well be so disadvanta-
geous as to give an advantage to those women whose reproductive
status remained demurely incognito.

This may seem compelling, but actually it is not persuasive to
most evolutionary biologists, for the simple reason that under such
conditions, any benefit derived by a concealed ovulator would be
shared by everyone, including those whose reproductive status
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was public. On the other hand, if the payoff of concealing one’s
ovulation rests upon keeping the peace, then presumably those
who weren’t thus concealed would have gained something by
going public—and yet, they would be the only ones to profit as a
result, while the costs of chaos would largely extend to everyone.
Therefore, although concealing one’s ovulation might have bene-
fited society as a whole, it is difficult to see how it would have been
selected for at the level of individuals and their genes, which is
pretty much the only way natural selection works."

Self-Deception and the Headache Hypothesis

There is yet another important hypothesis that remains to be con-
sidered. It is especially intriguing for several reasons. For one, it
brings in a seemingly independent evolutionary mystery, namely,
consciousness.” For another, it confronts one of the enduring puz-
zles about concealed ovulation: It is one thing for ovulation to be
hidden from others, but why in Darwin’s name should such impor-
tant, biologically crucial information be kept from the woman
herself? Why is this such a deep, dark secret, one that cannot even
be shared with the person who presumably has—if not a legal or
moral right to the information—at least a deep personal stake in
obtaining it? And finally, this last hypothesis is somewhat counter-
intuitive and therefore great fun to examine.

It was first suggested by Nancy Burley, an evolutionary biologist
currently at the University of California, Irvine.!! Let’s assume that
far enough back in the human evolutionary line, there was a range
of self-awareness when it came to one’s own ovulation, as there is
for most things: Some women could tell when they were fertile,
others—at the other extreme of the distribution—had little or no
idea, and in between there was a range of ovulatory self-conscious-
ness. Add to this the fact that among many traditional peoples today
(hunter-gatherers and other members of nontechnological societ-
ies), women want fewer children than men do, mostly because of the
downsides of pregnancy and childbirth, especially in an environment

v. We’ll confront the related question of “group selection” later, in Chapter 7.

vi. More about this in Chapter 9.
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lacking biomedical sophistication. The result is the following pros-
pect: If, like today’s hunter-gatherers, our ancestral grandmothers
disagreed with their mates in wanting fewer offspring, then those
who detected their own “time of the month” might well have made
special efforts at those times to fend off the advances of our would-
be ancestral grandfathers. Call it the headache hypothesis.

By succeeding in limiting their reproduction, such women
would unknowingly have sabotaged the self-awareness system in
which they participated. Who would have gotten pregnant? Not
those who could detect their own ovulation, but those who couldn’t,
who were unaware of what was going on inside their own bodies.
A case of matter over mind. Our maternal ancestors would thus
have been those who didn’t reveal cues as to whether they were
ovulating but who also couldn’t even tell, themselves.

Breasts: Outlining the Mystery

Next, our attention turns to breasts. In the process, we have plenty
of company. Whereas the mystery of ovulation is why it is so secret,
the breast question is exactly the opposite: Why so obvious?
Whereas ovulation is mysterious because something so important
is so hidden, breasts are mysterious because something so unim-
portant (most of the time) is so prominent (most of the time) and
gets so much undeserved attention (nearly all the time).

The most straightforward explanation for why women have
prominent breasts even when not lactating is that they signal
capacity to nourish offspring, so that bustier women would have
been preferentially chosen by would-be fathers. But why hasn’t a
similar process operated in other mammals? Except for human
beings, there are no mammals in which nonlactating females sport
prominent mammaries. Moreover, there is no correlation between
the size of breasts, while not lactating, and the eventual ability to
produce milk. This is because what appears as breast tissue is
actually made up of fat; glandular structures only develop during
pregnancy. But breast development among human beings occurs
in conjunction with sexual maturation, and quite differently later
when needed as milk producers. Why, then, do women possess
such prominent additions to their anatomy?
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As we have seen when talking about menstruation, even though
its precise adaptive significance is still a mystery, most biologists
agree that it occurs for some down-to-earth reason: to remove
pathogens, maximize energy efficiency, eliminate subpar embryos,
and so forth. By contrast, there does not appear to be any practical
connection between the fat-filled breasts of nubile, nonpregnant,
nonlactating women and their eventual role as purveyors of milk.
The fat residing in human breasts is not readily mobilized into
milk; under severe calorie deprivation, nursing women are far more
likely to (figuratively) reach into their hips, thighs, and arms.

So, if breasts are not functionally mandated, why are they there?
Or rather, why don’t they develop only during pregnancy, then
recede when not needed, as in all other self-respecting mammals?
The most likely answer is that prominent nonlactating breasts owe
their evolutionary existence in our species not so much to the off-
spring they might help nourish but to men that they attract. I write
this fully aware that indignant readers might complain, “There
you go again, how like men, assuming that our breasts must be
pointing at them.” But in fact, they probably are.

Note, for starters, that breasts are extraordinarily diverse,
from huge and pendulous to small and taut, bilaterally symmetri-
cal or not at all. Ditto for nipples, which vary in size, shape, color,
and so forth. Given this remarkable structural variety, the likeli-
hood is that breasts are not unidimensional in their biological role;
otherwise, selection would almost certainly have narrowed their
anatomical range.

Considering that human breasts have a very high ratio of fat to
glandular tissue, a “reverse engineer” would have to conclude that
milk production was not the goal. On the other hand, it is worth
noting that in every human society (including avowedly bare-
breasted ones), men find breasts erotically interesting, which sug-
gests that somehow, male—female interactions—sexual selection,
as Darwin termed it—must be involved.

But how? Some downright silly ideas have been advanced,
one of the most notorious by British ethologist Desmond Morris
in his best-selling book, The Naked Ape. According to Morris, con-
spicuous breasts evolved in part because natural selection favors
emotional intimacy between men and women, as a result of the
need for devoted biparental care of offspring. Most mammals mate
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dorsoventrally (“doggy style”), which—although feasible for
human beings, too—is less personal and thus less likely to gener-
ate emotional bonding than is face-to-face intercourse. To induce
ventral-ventral, face-to-face lovemaking, then, evolution suppos-
edly favored conspicuous bilaterally paired breasts, which essen-
tially mimic the buttocks of “normal” quadrupeds and assist in the
transition from dorsoventral to frontal copulation.

I wish I could embrace such a creative idea. Frontally. But the
problems are too great. For one, there is no evidence of a correla-
tion between women’s degree of breast development and their
partner’s preferred sexual position. In addition, many nonhuman
primates—including bonobos, gorillas, and orangutans—copulate
in a variety of positions, including ventral-ventral, yet in all these
cases, females are flat-chested. The supposed connection between
sex while looking into each other’s eyes and devoted monogamy
also appears to be sheer fantasy. Monogamy is rare among mam-
mals, but when it occurs, in some species of foxes, beavers, otters,
the California mouse, pygmy marmoset, and certain oddballs
including the fat-tailed dwarf lemur and Malagasy giant jumping
rat, the pairs mate dorsoventrally. So prominent breasts aren’t
necessary for frontal mating, and frontal mating isn’t needed for
pair bonding.

It is also difficult to imagine that males of any species, including
our own, have ever needed the visual image of female buttocks to
teel horny. Behavior and pheromones are more than sufficient.
Not only that, but mammalian buttocks aren’t naked, rounded
globes but rather flattened and hair-covered . . . in short, not very
breastlike.

For another exercise in foolishness, author Elaine Morgan has
long championed the bizarre idea that people evolved as “aquatic
apes,” with breasts evolving as flotation devices."? After all, during
World War 11, sailors called their life vests “Mae Wests.” Floating
babies might have clung to their mother’s breasts as to water wings.
And presumably men would have done the same; even now, they
do so whenever they can! Seriously, however, if breasts evolved as
life preservers, then men ought to have evolved them, too. Let’s
return to reality.

Maybe human breasts evolved as calorie storage sites, a kind
of pantry that preceded refrigeration. If so, then the ample breasts
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of Earth Mother Goddesses would certainly have been preferred
over those of today’s anorexic fashion models. There is a generally
close correspondence between what people find sexually appealing
and what ultimately leads to reproductive success, and so, it is not
unlikely that our male ancestors preferred sexual partners whose
well-upholstered bosoms suggested the ability to survive hard
times, not to mention promising abundant nourishment for any
eventual offspring.

But there are problems here as well. For one thing, breasts are
unlikely to have evolved as storage sites; if calorie storage was evo-
lution’s intent, it would have been far more efficient to use the
hips, butt, or upper arms, where tissue could have been wrapped
securely around bone instead of being left unsupported. (Any
physically active woman will confirm that breasts are often a dis-
tinct liability.) Moreover, as we have already seen, fatty breast
tissue doesn’t contribute to making milk, and nonlactating breasts—
whose prominence we are trying to explain—are composed almost
entirely of fat.

A Question of Deception?

This leads to the fascinating, albeit dispiriting, proposition that
breasts evolved as a kind of biological deception, with women
taking advantage of male obtuseness by promising an amply-
stocked, milk-soaked delicatessen that they may or may not be
able to provide. Since breasts do in fact increase dramatically in
size while lactating, it is not unreasonable that prehistoric men
noticed and were readily persuaded to mate preferentially with
women whose anatomy suggested more nourishment for the con-
sequence of their mating. Even if guilty of false advertising, such a
system could have worked, assuming that there was competition
among women for access to the most desirable men and that these
men, in turn, preferred big-busted women, even if such women
likely promised more than they delivered.

Even under this scenario, men would not have been entirely
helpless. To minimize being completely beguiled by the substitu-
tion of fat for gland, men have evidently evolved a fondness for the
classic female “hourglass” figure, with narrow waist and relatively
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wide hips. Since fat does accumulate in the waist, a comparatively
high waist-to-hip ratio indicates overall body fat, and it turns out
that cross-culturally, men prefer a waist-to-hip ratio of 70% or
even lower."?

There are a few exceptions, including an Andean population in
which men prefer more “tubular” women, but the overall world-
wide preference is remarkably consistent. There has even been
constancy over time. Measurements of ancient statues and paint-
ings have confirmed that whether the societal norm favored a
well-upholstered female form, 4 la Rubens, or absurdly slender,
like current Western supermodels, the preferred .70 ratio has
remained quite steady.'

These findings, however interesting and suggestive, do not
prove anything. In particular, the fact that men prefer “shapely”
women does not necessarily tell us how they got to be shapely in
the first place, which is our goal. If women’s body shape evolved
for some entirely separate reason, it is plausible—indeed, likely—
that men’s preference would have gone along, simply because men
who invested preferentially in women with those traits would have
been rewarded with greater reproductive success—of which one
consequence would be yet more women constructed that way.

On the other hand, breasts might nonetheless provide accurate
information, indicating a woman’s ability to accumulate and store
calories. Pleistocene-era women who already had enough nutri-
tion on board to readily expand their breasts—even if simply via
fat deposition—would have been the most likely to stimulate males
to provide yet more. This idea is especially compelling because it
hints at a possible explanation for why prominent nonlactating
breasts are so characteristic of human beings and not other mam-
mals. The “explanation,” if valid, makes use of another trait that is
especially characteristic of Homo sapiens: our intellect and imagina-
tion. Thus, it seems almost certain that prehistoric men would
have noticed that lactating women develop enlarged breasts, and
not unlikely that human cognition would therefore have made an
association between large breastedness and effective milk produc-
tion (even though such a correlation, as we have seen, turns out to
be spurious).

And so, an early hominid female in a position to benefit from
storing fat somewhere on her body might as well have done so via
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her breasts, to stimulate additional male investment . . . all the
more so insofar as men would have been predisposed to prefer
women with relatively prominent breasts.

This brings to mind what has been called the “banker’s para-
dox,” so named because banks are least favorably disposed toward
those prospective borrowers who especially need a loan, because
the more needy the would-be borrower, the more liable he is to be
a poor credit risk. Conversely, they eagerly bestow funds upon the
wealthy, who need it least. In short, those who have, and don’t
need much more, get. Something along these lines may have
induced evolution to exaggerate the breasts of early female hom-
inids, because those thereby endowed would have profited from
the increased self-interested largesse of men, inclined to “lend”
resources to a prospective mate deemed to be a good investment—
whether or not they really are.

Honest Signaling?

We turn now to breast evolution as an example of honest signal-
ing. Happily, for anyone predisposed toward telling the truth, it
may well be that honesty is the best policy, not just ethically, but
also evolutionarily. There are, in fact, several ways in which human
breasts may have evolved in the service of honest sexual selection.

A variety of hypotheses revolve around the concept that breasts
evolved because they accurately signal the genetic quality of the
woman bearing them (or, baring them). For one, they are promi-
nently displayed, left and right, and thus readily judged as more or
less symmetric. A spate of research has shown that among many
nonhuman animals and human beings as well, sexual and romantic
desirability correlates with degree of body symmetry: Attractive
bodies and faces are those in which the left and right sides match
closely.”” This makes sense, because body symmetry itself corre-
lates with a low level of deleterious mutations and parasites, rais-
ing the possibility that pronounced breast development was
favored as a kind of “honest signal” whereby women displayed
their symmetry (and hence, their health) to men.

Recent studies, interestingly, have lent support to this conjec-
ture: For example, women with symmetrical breasts have greater
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fertility than do their less balanced counterparts.’® Men who pre-
tferred women with symmetrical breasts could well have experi-
enced an evolutionary benefitas a result, and such a male preference
could have impacted female anatomy, especially if the preference
was manifested by men who were themselves likely to confer added
fitness upon their preferred sexual partners.

An interesting wrinkle here is that larger breasts are more
likely to be asymmetric than are smaller ones,"” a finding that is
difficult to interpret: Is it because whatever causes enhanced
asymmetry also generates increased size? Or might it be that
greater size is simply more likely to reveal any underlying differ-
ences? Either way, just as men frequently worry about penis size,
women often obsess about whether their breasts are suitably
symmetrical. Indeed, one typically unmentioned but nonetheless
genuine cosmetic payoff of brassieres is to obscure underlying
breast asymmetries.

But why might women have gone along with being judged and
evaluated in this way? Wouldn'’t they be better off obscuring any
imperfections rather than presenting them conspicuously and
literally right up front, side-by-side for everyone to see? For one
thing, if attractively symmetrical women displayed their charms,
whereupon men insisted on making a similar assessment when it
comes to making a sexual choice, then other women may have had
little alternative but to go along, at least if they wanted a chance
with the more desirable men.

Even then, increased breast size could have evolved as part of a
female counterstrategy. Consider two very small breasts on the
same woman; one has a volume of 75 ml and the other, 100 ml.
Such a 25% disparity would be readily apparent. By contrast, if
the breasts in question were expanded to, say, 475 and 500 ml, the
asymmetry between them would be significantly obscured. The
evolution of women’s breasts may accordingly have involved
making it more difficult for men to assess their breasts by, para-
doxically, making them mzore prominent.

Itis also possible that breasts evolved as a way of signaling female
quality and desirability, independent of symmetry. At issue in this
approach is what the great evolutionary theorist R. A. Fisher called
“residual reproductive value,”'® which is essentially an individual’s
future breeding potential: For women, residual reproductive value
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is highest in the early stages of reproductive capability. It then
declines with age and eventually approaches zero at menopause.
Not coincidentally, sexual attractiveness as subjectively measured
by people’s judgment closely tracks objective measures of residual
reproductive value.

It can be predicted with some confidence that when it comes to
a one-night stand or equivalent, men would prefer females at peak
immediate fertility, as is the case among most mammals. (Among
human beings, this would be at about age 21.) On the other hand,
with the prospect of long-term bonding, we would expect males to
prefer females with maximum reproductive value, that is, who are
just entering maturity and have the largest possible reproductive
future ahead of them. Too young? She isn’t yet ovulating. Too old?
She’s no longer ovulating. The ideal is just right."”

Given that women conceal their ovulation, how are men to
know when a prospective romantic partner is old enough to be a
reproductive prospect? Maybe by her breasts, which are as ana-
tomically prominent as her ovulation is hidden. And how are men
to know when a prospective romantic partner is probably too old?
Once again, maybe by her breasts: After all, mature women rue-
fully acknowledge that feminine aging mandates a progressively
failing battle against gravity.

It seems a bit strange that men should be so obtuse as to need
ripening breasts to announce reproductive competence. Among
other species, males have little or no difficulty telling who is and who
is not sexually mature. But then again, our sense of smell is retarded
as mammals go, and given that ovulation itself is notoriously con-
cealed in our species, perhaps breast development has evolved to fill
the gap and provide information not otherwise available.

Crucially important for what I dub the Goldilocks hypothesis is
that such a signal would be difficult to fake: Undeveloped breasts
clearly indicate sexual immaturity, whereas sagging indicates age.
If so, then men should prefer breasts that are relatively plump and
that therefore provide comparatively honest information as to
sexual maturity. As with the symmetry situation, women would to
some extent be constrained to go along, especially insofar as the

vil. At least, during the eons that preceded the invention of “push-up bras” and
cosmetic surgery.
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most desirable men (those likely to contribute positively to a wom-
an’s reproductive success) were turned on by breasts—and, by
extension, their owners—that are not too young, not too old, but
just right, prominent but not too droopy.

Larger breasts will naturally sag over time. Hence, it is easier to
judge the age of a large-breasted woman than one whose bosom is
less “developed.” This in itself could have induced men to prefer
larger breasts, since they provide more reliable information.
Breasts that were protruding but also firm would be one way that
women could advertise their youth, thereby attracting a larger
number of admiring males from which they could then choose.
Older women would accordingly be better off having smaller
breasts, since this would help them obscure their age. But there is
no getting around the fact that connective tissue stretches and
weakens with the years, and, moreover, it appears to be anatomi-
cally impossible to go from large firm breasts when young to
smaller, equally firm and perky ones in old age. In addition, selec-
tion wouldn’t work against a trait that conveys substantial benefit
early in one’s reproductive career even if it becomes costly later,
when an individual wouldn’t be able to breed in any event.

From Sexy Sons to Doughty Daughters

Finally, my favorite hypothesis, which I confess to admiring for
reasons that go beyond scientific plausibility. For one thing, it is
my own. And for another, it makes use of two important ideas in
evolutionary biology—ideas that so far have been used to explain
certain male traits—and turns them around, applying them to
women.

The firstis known as the “sexy son hypothesis.””° It has emerged
as a cornerstone of sexual selection theory, which—ever since
Darwin—has struggled to explain the existence of bizarre, exag-
gerated male traits. The problem is that such characteristics as the
elaborate, gaudy tail feathers of a peacock appear to constitute an
evolutionary liability rather than an asset. Feathered finery requires
a lot of metabolic energy to grow and maintain, while also subject-
ing its owners to such risks as getting tangled in vegetation and
making their possessors more apparent to predators.

Homo Mysterious: Evolutionary Puzzles of Human Nature



Sexual selection theory was developed to explain the peacock’s
tail and other comparable anomalies; its key concept is that if a
trait makes its owner sufficiently attractive to members of the
opposite sex, this can more than make up for any detriment to
survival, so long as the bottom line—genetic representation in
future generations—remains positive.

But biologists still needed to explain why females should be
endowed with such preferences. It isn’t sufficient simply to claim,
as Darwin did, that members of the “fair sex” are naturally pos-
sessed of greater aesthetic perceptiveness. Enter the sexy son
hypothesis, which says that the peahen was selected to prefer
fancy-plumed peacocks because this would increase the chances
that her male offspring would inherit a comparably impressive tail
and would therefore be especially attractive to the next generation
of peahens. Females who mate preferentially with sexy males
would become the mothers of sexy sons, who would reward their
mothers’ preferences by providing more grandchildren.

What about applying the sexy son hypothesis, inverted, to
human beings? Instead of peahens choosing peacocks, substitute
men choosing women, and instead of fancy tails, make it promi-
nent nonlactating breasts. Instead of sexy sons, think doughty
daughters.

The original sexy son hypothesis did not speak to what origi-
nally started the process, what first induced females of a given spe-
cies to prefer a particular plumage, wattle, or bright color pattern
among males. It simply emphasized that once such a preference
developed, whatever its source, it could be maintained and even
enhanced via sexual selection. On the other hand, I have already
suggested several different factors that might have initiated the
evolution of at least slightly pronounced nonlactating breasts.
Whatever started things off, male preference for ample-breasted
women could in theory have maintained and even enhanced female
breast size if the doughty daughters thereby produced would
themselves have been somewhat more attractive to the next
generation of men. Inverting the sexy son hypothesis, men who
preferred women with conspicuous nonlactating breasts would
have fathered daughters who also had prominent breasts; if the
succeeding generation of men exhibited preferences like their

fathers, such doughty daughters would have rewarded their fathers’
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preferences via increased numbers of grandchildren produced by
those daughters once they grew up to be sexually enticing and thus
reproductively successful young women.

Enter, now, the second relevant idea from evolutionary behav-
ioral biology. Called the “handicap principle,” it suggests a par-
ticular reason why males—of any generation—might be selected
to include prominent breasts among those female traits found to
be sexually enticing. The handicap principle is a powerful and
important concept, which speaks to one of the often-unappreci-
ated complications of animal communication: the problem of truth
versus lies, honesty versus deceit.”!

In the past, biologists assumed that animal communication was
simply a matter of one individual—the sender—attempting to
convey accurate information, and another—the receiver—figuring
it out. Fair enough, it seemed, until biologists began unraveling
the evolutionary process and came to realize that natural selection
operates most powerfully at the level of individuals and their con-
stituent genes. Although there might be a payoff for all concerned
if communication proceeds smoothly, there is no inherent reason
for a sender to tell the truth. Instead, his or her goal is to do what-
ever it takes to enhance the success of his or her genes, which
might well involve manipulating the receiver rather than provid-
ing accurate information.

This, in turn, would place a premium on communication that
cannot be faked, that possesses a “reliability component.” For
example, an additional reason for peahens to preferentially choose
peacocks with fancy tails—besides the prospect of thereby beget-
ting sexy sons—might well be, ironically, that these tails are such a
handicap. In order to thrive despite so much feathered finery,
according to the handicap principle, the male in question must be
quite a guy! He might simply claim to be unusually sturdy or
mutation-free, but talk is cheap. By functioning effectively despite
being encumbered by this handicap, the elaborately ornamented
peacock proves his quality.

The handicap principle could help explain the evolution of
prominent breasts if we add it to the doughty daughter concept.
The idea is that when not lactating, developed breasts may in fact
be a handicap, which might be just the point. Like the peacock’s
tail, perhaps breasts signal an ability to function effectively in spite of
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having to grow them and then carry them around. A woman who
shows herself capable of surviving and prospering despite her mam-
mary handicap—who was, in a sense, so genetically “wealthy” that
she could grow wasteful and troublesome breasts for no survival
benefit at all—must be a quality individual indeed. If chosen by
high-quality males, her daughters would then likely be similarly
endowed, not just with breasts, but also with the ability to flourish
in spite of them.

Here is a further consideration, something that initially appears
to be a problem with the doughty daughter hypothesis, but which
can perhaps be reconciled after all. In the original sexy son ver-
sion, these sons don’t only inherit their fathers’ presumed greater
viability, but they also get the handicap. If so, and if along with a
viable genotype, one’s offspring is also encumbered by some sort
of elaborate secondary sexual trait (such as the peacock’s tail),
where is the payoff? One way around this difficulty is if the imme-
diate beneficiaries of a sexy son process aren’t those sons, but the
daughters, who are likely to gain their father’s superior genes with-
out having to cope with his sexually selected handicap (a weirdly
fancy tail, or whatever, which only shows up in males). By the same
token, it is possible that when men chose elaborately ornamented
women (i.e., those with conspicuous nonlactating breast tissue),
their sons would have been the real beneficiaries since they would
have inherited their mother’s ability to flourish despite those
awkward mammaries, without the handicap of actually having to
produce or cart them around.

There is yet another problem with converting the sexy son
hypothesis into its doughty daughter equivalent: Those sexy sons
are especially likely to convey a fitness reward to their parents
because in most species, males have a particularly high variance in
reproductive success. A small number of successful sons can have
a disproportionate effect on their parents’ fitness since some males
have more than their share of offspring, while others have less.
By contrast, there is less difference between the most successful
females and the least. As far as we know, this is why males are over-
whelmingly the more sexually selected sex.

But human beings might be different, at least somewhat. There
is no other species of mammal in which the male contributes
so much to rearing successful offspring. As a result, it behooves
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women to be attractive to men, and not just vice versa, as in most
traditional evolutionary models of mate selection. The greater
the significance of male investment for the success of offspring,
the more important it is for females to signal their quality to any
prospective mates. And maybe growing full breasts (regardless of
what may have initiated this trend) is one way they accomplish
this.

Female sexuality undoubtedly offers a range of evolutionary
mysteries, with each mystery susceptible to a variety of explana-
tions. In the next chapter, we examine two more such mysteries,
while we also explore some of their male counterparts.
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CHAPTER THREE

e

Sexual Mysteries II: Female
Orgasm, Menopause, and Men

NEXT: FEMALE ORGASM. What is that all about?

There is a Spanish expression, “Hay que gozar mucho para des-
quitarse de la vida” (You need to have a lot of fun to get even with life).
Whether or notyou agree, itisn’t enough to say that female orgasm
exists because it is great fun, or a gift from a benevolent God with
an assist from a satisfying partner—when not self-induced—along
with a delightfully cooperating personal physiology. Life throws
us a lot of curveballs, making it tempting to conclude that some of
the good stuff, like orgasms, are simply there to make up for it.
Not so fast.

There is no doubt that orgasm feels good. Think of Meg Ryan’s
famous simulated orgasm-in-the-restaurant scene in the movie
When Harry Met Sally (after which a middle-aged diner says to the
waiter, “I'll have what she’s having”). We'll look at fake orgasm
later; for now, our point is simply that the real thing cannot simply
be written off as good fortune or a surprising culinary consequence
of choosing the right menu item while having a meal with Billy
Crystal. Nowhere in the biological world is pleasure bestowed
cheaply or randomly or out of mere cosmic generosity.
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When asked, many women say that orgasm is a great tension
reliever. True enough, but this doesn’t mean that tension relief is
the reason for orgasm, since if sexual tension hadn’t accumulated in
the first place, it wouldn’t have needed releasing. And why do it
that way?

The reality is that female orgasm is a contentious, unsolved
mystery among evolutionary biologists, simply because its adap-
tive significance—its biological payoff—is obscure.

Events on the male side pretty much speak for themselves. Even
though orgasm (a subjectively experienced phenomenon) is tech-
nically different from ejaculation (expulsion of semen from the
body), it occasions no great surprise that for men the two are
tightly connected, and that evolution has doubtless contrived to
use the former as a carrot, inducing men to engage in the latter.
But what about women?

Why Orgasm Is a Womanly Mystery

Of course, not all women experience orgasm, and that is part of
the mystery, although not as one might think: The enigma of
temale orgasm is #ot why some women don’t climax but why some
do. The data are quite clear that unlike its male counterpart, female
orgasm isn’t necessary for reproduction; among the many
complaints of nonorgasmic women, inability to conceive is not
one.

For generations, old and young wives’ tales—husbands’, too—
along with scores of Victorian romance novels claimed that there
was some sort of connection between a woman “really giving”
herself and finally becoming pregnant. And to be sure, it is easy
to speculate how female orgasm might facilitate fertilization, espe-
cially if the waves of muscular contraction provide greater access
of sperm to egg. The problem, however, is that most of these con-
tractions go in the wrong direction! It has alternatively been
claimed that uterine contractions during orgasm literally generate
a suction effect, which draws semen up toward the fallopian tubes.
There may yet be some truth to this rather inelegantly named
“uterine upsuck” hypothesis, which was generated by heroic
laboratory research in which a radio telemetry device was inserted
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into a uterus, thereby revealing a vacuum cleaner-like negative
pressure following orgasm.! This “finding,” however, was based
on an unacceptably small sample size: one woman!

Moreover, even if uterine upsuck turns out to be a wvalid
phenomenon, it is far from what scientists call a “robust” one, or
else it would have been noted previously. More to the point, it
would have generated a cause-and-effect relationship between
female orgasm and subsequent pregnancy, which simply does not
exist.

It has also been suggested—although again, the data are incon-
clusive—that orgasm reduces the amount of “flow-back” (the leak-
age of semen out of a woman’s reproductive tract), thereby
increasing the likelihood that fertilization will be achieved by the
partner who helped induce that orgasm.” But this, too, is contro-
versial, based on a very small sample of remarkably cooperative
couples.

Although there are, in theory, many ways by which female
orgasm could facilitate fertilization (including a range of possible
biochemical effects along with physical assistance to sperm or egg),
there is currently no evidence that orgasmic women produce more
babies, or better ones, than their less fortunate “sisters.” And of
course, in vitro fertilization further italicizes that when it comes to
baby making, female orgasm is simply not a physiologic or ana-
tomic prerequisite.

On the other hand, female orgasms are unquestionably real
and are, if anything, more dramatic than their male counterparts,
especially given a woman’s capacity for multiple orgasms. Given
that there are no free lunches in biology, the question presents
itself: Why orgasm?

Some Easy-to-Exclude Hypotheses

The redoubtable Desmond Morris, whose fertile imagination
gave us the “buttocks mimic” hypothesis for the evolution of
breasts, unburdened himself of yet another howler, proposing that
orgasm is natural selection’s way of keeping a woman horizontal
after sex, which in turn supposedly makes fertilization more likely.
This “knock-down” hypothesis has problems. For one, despite
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substantial efforts, it has never been demonstrated that postcoital
positions influence fertilization. And if they did, there are lots of
possible ways of inducing individuals to remain prone, or supine,
or on one’s side, etc., such as reducing blood pressure after sex,
without any particular subjective bells and whistles. Moreover,
if our upright posture somehow necessitates such an intervention,
then other upright animals should behave similarly, yet kangaroos
and wallabies pop right up and hop about immediately after
copulating.

It might similarly be suggested that under more “natural” con-
ditions, orgasm would have made a postcopulatory woman less
conspicuous to predators, perhaps by making her somewhat less
physically active following sex. The problem here is that if the
strategic goal is to remain below the perceptual horizon of poten-
tial predators, who might have been attracted to all that commo-
tion in the bushes, it would be far more efficient to eliminate
female orgasm altogether, which seems likely to have contributed
significantly to the ruckus in the first place. If our ancient ances-
tors were being prodded by natural selection to keep from being
detected—by potentially jealous conspecifics as well as predators—
they would seem better advised to keep quiet and minimally
aroused all along.

Another possibility, superficially plausible but ultimately uncon-
vincing, is that orgasm is an evolutionary tactic to induce women
to copulate at all. The biggest problem here is that there are many
animals that lack anything resembling the bells and whistles of
female orgasm, and for whom copulation is a dutiful but unexcit-
ing act. Instead, they copulate with the same resignation (occa-
sionally mixed with moderate enthusiasm) with which they might
build a nest, feed their offspring, or defecate. Orgasm clearly isn’t
a prerequisite for copulation. Why should we, more than any other
species, require profound waves of cataclysmic ecstasy to do what
other animals do simply as a matter of course, like scratching when
they itch?

Maybe our extraordinary development of female orgasm—and
although it is not unique to Homo sapiens, it is without doubt
uniquely elaborated and more fully developed in our species than
in any other—has something to do with that other uniquely human
trait, consciousness. In the previous chapter we considered the
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hypothesis that concealed ovulation might have evolved because
prehistoric women were aware of the downsides of pregnancy,
causing natural selection to favor those women who couldn’t tell
when they were fertile. Isn’t it also possible that this same aware-
ness, on the part of ancestral women, would have made them hes-
itant to engage in sex at all?

With great insight comes great reluctance. If so, natural selec-
tion might well have favored orgasm as a reward, a tactic getting
women to make love when—being in a sense too smart for their
own evolutionary good—they otherwise might have declined.
Maybe in the distant past evolution favored women who found sex
especially rewarding—that is, orgasmically so—even if these days,
for whatever reason, the connection has been loosened.

Philip Larkin once defined sex as an attempt to get “someone
else to blow your own nose for you,” a perspective that is provoca-
tive, even comical, but that may ultimately tell us less about sex
than about Mr. Larkin himself (who was, by all accounts, as despi-
cable a human being as he was admirable as a poet). It seems
unlikely that sexual relations among two emotionally healthy
human beings are motivated solely by each seeking to get his or
her nose blown by the other, just as it seems highly likely that by
virtue of his egocentric self-concern, Larkin was a lousy lover.

In this regard, it would be interesting to see whether orgasm
actually motivates sex: whether those who are orgasmic engage in
more coitus than those who are nonorgasmic, and whether multi-
ply orgasmic women are more sexually active than one-at-a-tim-
ers. Even if this turns out to be the case, it wouldn’t necessarily
mean that orgasm evolved to get women to engage in intercourse.
In a renowned essay titled Knight’s Move, literary theorist Viktor
Shklovsky pointed out that “If you take hold of a samovar by
its stubby legs, you can use it to pound nails, but that is not its
primary function.” Shklovsky went on to note that during the
Russian civil war,

With my own hands I stoked stoves with pieces of a piano . . . and
made bonfires out of rugs and fed the flames with vegetable oil while
trapped in the mountains of Kurdistan. Right now I’'m stoking a stove
with books. . . . Butit’s wrong to view a samovar with an eye to making
it pound nails more easily or to write books so that they will make a
hotter fire.?
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Almost certainly, it is equally wrong to view the female orgasm
as designed to induce sexual intercourse, just because it may
provide an occasional payoff for doing so. The question of orgasm’s
“primary function” remains open.

A Nonadaptive By-Product?

Also open is an important possibility, analogous to what scientists
call the “null hypothesis,” which is to say, the possibility that
nothing especially interesting is going on. Much of evolutionary
biology involves searching for the adaptive significance of things,
whether structure, physiology, or behavior. But we must always
consider the chance that a trait in question has no adaptive
significance at all, that it does not owe its existence to the direct
action of natural selection.

This prospect has been raised with regard to female orgasm,
first by anthropologist Donald Symons,* then by paleontologist/
author Stephen Jay Gould,’ and later by philosopher of science
Lisa Lloyd.® Their argument is that female orgasm does not owe
its existence to any biological payoff associated with it, but rather
to the fact that it is a nonadaptive tag-along trait, unavoidably
linked to what really matters, namely, male orgasm. It is a claim
that must be taken seriously, if only because to be sure, not all
traits have been selected for in themselves; some occur simply
because of an unavoidable connection with something else
(in which case the “something else” typically is adaptive).

At first blush, it might seem absurd and demeaning of women
as well to claim that women’s orgasms are merely secondary by-
products to the Real Thing—namely, orgasm in men. Indeed, it is
reminiscent of Simone de Beauvoir’s contention that women are
the “second sex,” an eternal Other compared to men who are gen-
uine Subjects, where the Real Action resides. The “by-product”
hypothesis points, however, to a powerful metaphor: the case of
male nipples. Men don’t lactate, so why do they have nipples? The
classic and almost certainly correct answer is: because women have
nipples, and they do lactate, and the complex developmental path-
way during human embryology that eventually gives rise to nipples
in women necessarily engenders nipples in men, too, where they
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are unnecessary, unselected for, and even downright silly. Although
no one claims that orgasms are silly, those who deny adaptational
status maintain that they are like male nipples, without biological
significance in themselves, and that they exist only because
they are tightly bound to something strongly selected for in the
opposite sex.

The by-product hypothesis has a superficial plausibility.
Embryonic development is typically a package deal, with various
traits dependent on preceding stages. Since male and female
embryos undergo a common developmental pathway, it would be
a major fitness burden to interfere and redesign an unnecessary
independent pathway that led to nipple-less men. After all, if nip-
ples don’t do any good, at least they don’t do any harm, so presum-
ably they are simply along for the ride. If they caused trouble,
perhaps if they frequently became cancerous or if they required a
lot of metabolic energy to create and maintain, they doubtless
would have been selected against, but they ain’t broke—merely
irrelevant—so evolution hasn’t fixed them. The same applies, or so
it is claimed, to female orgasm.

Thisidea isn’t quite as ridiculous as it seems. Just as male orgasm
and ejaculation occurs when the penis is suitably stimulated, female
orgasm is intimately linked to stimulation of the clitoris, and the
penis and clitoris both derive from the same undifferentiated
embryonic tissue, called the genital ridge. Both penis and clitoris
are therefore richly endowed with nerves and with parallel brain
mechanisms that respond—orgasmically—to enough of the right
input from them. It’s just that in one case (men) that response is
adaptive, whereas in the other (women) it is essentially an evolu-
tionary hitchhiker.

Although the by-product hypothesis deserves respectful atten-
tion, it is almost certainly incorrect. For one thing, a potential
parallel with male nipples proves nothing. Men’s nipples are small
and inconspicuous, as befits a by-product upon which selection
has been reduced. By contrast, female orgasm is complex, highly
elaborated, and downright Technicolor compared to its relatively
teeble male counterpart. Rather than existing as an insignificant,
pale imitation of where the genuine action is supposed to be
(in men), female orgasm shows every sign of having been struc-
tured and fine-tuned by evolution. Given its multidimensional
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intensity and repeatability, it seems downright absurd to relegate
temale orgasm to the role of mere tag-along hitchhiker while cred-
iting male orgasm as the Real McCoy.

For another thing, women’s orgasms are unlike men’s nipples in
that they aren’t always there. There are no nipple-less men, but
lots of anorgasmic women. Nor are there any men who develop
nipples some of the time, although there are lots of women—the
great majority—who experience orgasm only sometimes. Male
nipples, by all accounts an unavoidable consequence of human
embryology, are persistent, albeit nonfunctional. Female orgasms
are not consistent; paradoxically, as we shall see, this may be part
of their ultimate functionality.

As to the clitoris, it has, by some estimates, more than 8,000
nerve endings, exceeding that found anywhere else in the human
body and approximately double that of the penis. Its only known
function is sexual sensation and orgasm. If the clitoris (and thus
the orgasmic consequence of stimulating it) exists merely as
an unavoidable by-product of selection to produce the penis, why
is the former better endowed neuronally than the latter? In fact,
a case could be made that male orgasm isn’t nearly as necessary
as many people assume; there is no reason, for example, why
ejaculation couldn’t be as unexciting as, say, urination—something
biologically necessary and which is therefore prompted by feelings
of urgency but without any orgasmic sturm und drang.

It has also been claimed that women’s orgasm couldn’t possibly
be adaptive since it isn’t consistently evoked during heterosexual
encounters. Indeed, according to a recent study, about one third
of women report never being orgasmic during sexual intercourse,
compared to only about 20% during masturbation; in other words,
about 67% are orgasmic, at least on occasion, during intercourse,
whereas 80% regularly experience orgasm as a result of masturba-
tion.” This rather inelegantly named “intercourse-orgasm discrep-
ancy” supposedly bespeaks the evolutionary irrelevance of orgasm,

i. One of my biological colleagues has suggested that anyone who seriously thinks of
female orgasm as merely an evolutionary shadow of male orgasm is either a woman
who has never had one or a man who has never been with a woman who has had
one.
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but as we shall see, it actually relates quite well to the second “eval-
uation hypothesis,” which we shall meet in just a moment.

For now, note that plenty of things that occur intermittently
are nonetheless adaptive. Wolves don’t always succeed when they
initiate a hunt—sometimes the moose gets away—but going hunt-
ing is clearly adaptive for a hungry wolf. In fact, psychologists
understand that a degree of unpredictability actually adds to the
effectiveness of a stimulus: So-called “intermittent reinforce-
ments” are often more potent than is a guaranteed payoff. The
fact that some orgasms “get away” doesn’t make them any less
biologically relevant.

For many women orgasms are more reliably evoked digitally or
orally, rather than by an inserted penis, and primarily via the clito-
ris rather than the vagina. This, too, supposedly makes it less likely
that orgasm evolved with heterosexual intercourse in mind. But in
fact, it is entirely consistent with biological reality for a trait,
having evolved in one context, to function also in another. The
fact that orgasm is more readily induced by oral, digital, or
mechanical stimulation of the clitoris than by a penis entering the
vagina suggests, among other things, that evolution isn’t always
maximally efficient, not that orgasm isn’t an adaptation.

If the clitoris were lodged inside the vagina instead of just out-
side, then women would doubtless find themselves more inclined
to climax as a result of vaginal penetration. But because of embry-
ologic constraints, the genital ridge—which eventually differenti-
ates into either clitoris or penis—doesn’t end up there. So,
resourceful human beings (as well as several species of nonhuman
primates) have discovered other, more efficient ways to stimulate
their clitoris, thus achieving an outcome also available via other
means. In short, female orgasm is indeed not well designed to
be reliably elicited by penile-vaginal intercourse. Under various
scenarios, it might be more adaptive yet—and certainly, more
convenient for those involved—if women could achieve orgasm by
hearing music, wrinkling their noses, eating chocolate, and so
forth, but insofar as orgasms are keyed to penises and clitorises,
that’s what natural selection has had to work with. Penis and vagina
are a nice lock-and-key pair, satisfying both evolutionarily
and personally. The fact that for women, fingers or tongue upon
clitoris are typically even more satisfying doesn’t undermine the
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adaptive significance of either heterosexual intercourse or of the
female sexual response, however evoked.

Many women don’t achieve orgasm, but perhaps they could, in
the right circumstances. Some, presumably, cannot do so at all but
this too doesn’t mean that orgasm isn’t an adaptation. Most people
can run and jump, whereas some can’t—and of these, some prob-
ably never will. But this doesn’t mean that the capacity to run and
jump isn’t adaptive, and that the suite of anatomy and behavior
enabling most healthy people to do so hasn’t been produced by
natural selection. It turns out that women experiencing sexual dys-
function are liable to have substantially reduced clitoral innerva-
tion via the pudendal nerve.® Accordingly, just as there are natural
athletes and the rest of us—even though a degree of athleticism has
almost certainly been promoted by evolution—there may well be
natural sexual athletes, too. And, unfortunately for them, there are
those whose neuronal functioning is suboptimal, not necessarily
because evolution doesn’t favor the higher performers, but rather
because many biological traits are distributed across a continuum.
Not everyone is an Olympic champion; indeed, as we shall soon
see, those who are—that is, women who achieve orgasm with every
sexual encounter—are probably less likely to be the focus of natu-
ral selection than are those who fall in the “sometimes” category.

An Inducement for Polyandry . . . or Monogamy?

Let’s make the reasonable assumption that female orgasm is not an
evolutionarily irrelevant by-product or hanger-on, and that by
contrast, it is adaptive, which is to say, it evolved. But why?
Earlier, we considered Sarah Hrdy’s suggestion that concealed
ovulation may have evolved to facilitate females’ mating with
multiple male partners, so as to take out infanticide insurance.
Dr. Hrdy has also interrogated female orgasm, noting that “there
is a disconcerting mismatch between a female capable of multiple
sequential orgasms and a male partner typically capable of one
climax per copulatory bout,” and concluding that one potential
consequence of this “mismatch” is that females would be inclined
to seek multiple partners to achieve their orgasmic potential. This
could be yet another clause in a would-be infanticide insurance
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policy, a proximate mechanism spurring females to ultimately
enhance the likely survivorship of their offspring.
As Hrdy put it,

It is possible that as in baboons and chimps the pleasurable sensations
of sexual climax once functioned to condition females to seek sustained
clitoral stimulation by mating with successive partners, one right after
the other, and that orgasms have since become secondarily enlisted by
humans to serve other ends (such as enhancing pair-bonds)."

Picture your great-, great-grandmother studiously going from
one sexual partner to the next, motivated by unsatisfied sexual ten-
sion while transitioning among males, egged on in her search for
“sustained clitoral stimulation” by the hope that the next guy will
finish the job that the previous one hadn’t quite managed. Or
maybe if she had already climaxed, she might nonetheless be
inspired to encounter multiple males by the simple fact that female
orgasm is rekindlable (whether or not a word, it is certainly a bona
fide phenomenon).

Such a prospect is intriguing enough. It is also consistent with
the hideous practice of female circumcision, still widespread in
much of northern and eastern Africa, which is based on the notion
that female sexual desire could lead to multiple partners, so that
for a woman to be considered marriageable, it is necessary to guar-
antee her fidelity by curtailing her orgasmic potential, if not elim-
inating it altogether.

Equally intriguing is Hrdy’s suggestion, made at the end of the
quote reprinted above, that female orgasm could have been “sec-
ondarily enlisted” to enhance an existing pair bond—which leads
to precisely the opposite consequence in terms of sexual partner-
ing. There is some evidence that women are more likely to reach
orgasm with familiar partners, because they are more likely to feel
(and to be) safe, and thus comfortable, relaxed, able to make their
needs and preferences clear, and more likely to have them met."
Put this all together and a case might be made that rather than
being an inducement for polyandry, as Hrdy proposed, female
orgasm is an evolutionary sweetener for its opposite: monogamy . . .
as Hrdy also proposed! In this regard, it is altogether consistent to
have it both ways, since, as already noted, a trait can evolve for one
reason, then be employed for another.
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A Woman’s Body Speaking to Her Mind?

In his poem “Of the progress of the soul,” John Donne once
eloquently described a young lady he admired (one Elizabeth
Drury), by observing that

Her pure, and eloquent blood
Spoke in her cheeks, and so distinctly wrought
"That one might almost say, her body thought.

Of course, bodies don’t actually think. Brains do. And should
bodies think, they can be expected to do so in silence, as befits
good thought. Mr. Donne, moreover, a now-dead white male
writing four centuries ago, was probably not gesturing toward
female orgasm in any case. By contrast, the 20th-century writer
and feminist icon Anais Nin definitely was, when she referred to
“Electric flesh-arrows . . . traversing the body,” noting how “a
rainbow of color strikes the eyelids. A foam of music falls over the
ears. It is,” she announced, “the gong of the orgasm.”"?

With or without an accompanying gong, orgasms may some-
times appear to speak, at least to the person who occupies that
body’s brain and who might stand to gain from the information
thereby acquired. More than 30 years ago, the idea occurred to
me that female orgasm might be a way by which a woman’s body
speaks to her brain, saying something positive about her current
sexual partner. I had been studying the sexual behavior of grizzly
bears and was struck by the differences between subordinate and
dominant males. While copulating, the former constantly swivel
their heads from side to side, looking out for a dominant boar who
might displace them. Not surprisingly, they ejaculate quickly,
something that the sow grizzly may or may not find disappointing
but which, under the circumstances, is entirely understandable and
likely adaptive as well. By contrast, dominant males take their
time.

I don’t know if female grizzlies experience orgasm, but if they
do, with which partner would you expect it to be more likely?
And is it surprising that premature ejaculation is also a common
problem of young, inexperienced men lacking in status and self-
confidence? Or that women paired with such men are unlikely to
be orgasmic?
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Interestingly, a study of Japanese macaque monkeys found that
the highest frequency of female orgasms occurred when high-
ranking males were copulating with low-ranking females, and the
lowest when low-ranking males were having intercourse with
high-ranking females.”” So maybe a woman’s orgasm isn’t elusive
because it is a vestigial by-product, fickle and flaky, sometimes on
and sometimes off like a light bulb that isn’t firmly screwed into its
evolutionary socket. Maybe, instead, it is designed to be more than
a little hard to get, adaptive precisely because it can’t be too readily
summoned, so that when it arrives, it means something.

The evaluation hypothesis is even compatible with the fact that
orgasm is more reliably evoked by masturbation than by sexual
intercourse; potential partners warrant evaluation, whereas there
is no comparable pressure to assess one’s own masturbatory tech-
nique. Moreover, any information made available in the former
case can certainly be used to fine-tune the latter. Masturbation
almost certainly is not an adaptation for reproduction in either
sex; rather, it occurs just because the wiring exists—in both males
and females—for orgasm based on stimulation, even in the absence
of a sexual partner.

The evaluation hypothesis yields some testable predictions.
One that seems so obvious as to be unworthy of testing is that
women should find orgasms not only pleasurable but also impor-
tant in the context of a sexual relationship. Don’t scoff: If a wom-
an’s climax is merely an irrelevant, tag-along by-product, then it
needn’t be accorded any more attention than men do their nipples.
In a survey of 202 Western women of reproductive age, 76%
reported that experiencing orgasm with a partner was between
somewhat important and very important; only 6% said it was
somewhat unimportant to very unimportant.'*

If orgasm helps women evaluate their partners, then it helps
make sense of the otherwise perplexing fact that female orgasm is
notoriously inconsistent: It wouldn’t be much good as a means of
partner evaluation if it occurred every time and with every partner.
The evaluation hypothesis would also seem compatible with an
attitude of control and independence. In much of the world,
women tend to associate sex with submission, and interestingly,
the more they do so, the more they experience impaired arous-
ability and reduced orgasm frequency, suggesting that orgasms
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have something to do with autonomy and selthood, but in an erotic
context.!

Another prediction: Compared to their socially subordinate
fellows, dominant men should be better lovers, that is, more likely
to evoke orgasms in their partners. And for women, experiencing
orgasm with a particular partner should lead to preference for that
partner. In short, after having had an orgasm, a woman would
likely want more and would therefore be (adaptively) predisposed
to have additional sex with the partner in question. The evolution-
ary outcome is that, in the absence of reliable birth control, a
woman would increase the probability of being impregnated by
this person. Preference for sex with a sexually satisfying lover
seems so obvious that it, too, might appear a foregone conclusion,
but just because it is obvious doesn’t make it any less true, or sig-
nificant. In addition, it is at least possible that causation actually
runs the other way: Once a woman has a preference for a particu-
lar partner (for whatever reason), she might be more likely to be
orgasmic with him or her. It might be possible to disentangle these
factors, but not easy.

A Way of Communicating, or Manipulating?

Thus far, we have focused on those individuals who experience
female orgasm directly, namely, women. But what about those who
encounter it second-hand: men? Most lovers—of either sex—are
interested in whether their partner experiences an orgasm.
Sometimes it becomes an obsession, such that “Was it good for
you?” has become a much-satirized query, susceptible to satire
precisely because it is asked so often. This leads to the interesting
possibility that orgasm may be important not merely for the infor-
mation it provides to the woman in question, but also as a way of
communicating to the partner.

And what would it communicate? The fact that many people
take a partner’s orgasm as important information may itself speak
to an unconscious realization that sexual response inevitably
includes an evaluation component. If so, then female orgasm
may help reassure one’s lover that he (or she) has passed the test,
and that accordingly there is less reason to worry about infidelity.
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After all, a sexually satisfied woman is presumably less likely to
look for additional gratification with someone else. Although
probably true, this leads to another, more cynical consideration,
which may or may not be true; namely, it generates the prospect of
fake orgasms.

Itisn’t clear how many women fake their orgasms, or how often.
But doing so could be in their interest in several circumstances:
For one, it can speed up the partner’s response, useful if she simply
wants to “get it over with.” For another, it could be used benevo-
lently to enhance the other’s confidence, although such deception
is likely to be erosive in the long run. Lastly—and most cynically—
faking orgasm could be a ploy to mislead the partner, inducing
him (or, in the case of lesbian relationships, her) to think that the
woman is sexually satisfied and thus unlikely to seek other part-
ners, as a result of which the deceived individual is predisposed to
let down his or her guard, giving the faker greater leeway to pursue
other relationships (in which her orgasms presumably wouldn’t be
fake).

In short, women might use orgasm not only as a means of eval-
uating prospective partners but also as a way of manipulating
them.

Returning to the more straightforward evaluation hypothesis,
even though such assessment may seem limited to his or her
sexual technique, ability to induce an orgasmic response could
also be a cue that serves as a proxy for a more significant, ultimate
evolutionary payoff: indicating something deeper about the
partner’s personality and inclination toward the woman. Thus,
male mammals are, in a sense, roving inseminators. Since sperm
are abundant and cheap to produce, males are generally primed by
natural selection to be quick on the draw and not terribly selective
as to targets. (“Bim, Bam, thank you ma’am!”) Male grizzlies
do not contribute to rearing their offspring. Men do—or at least,
they can.

We've already noted that human beings are unusual in the
degree to which they benefit from committed biparental care.
Accordingly, perhaps an additional reason why human evolution
has employed female orgasm is intimately tied to the fact that
women are somewhat slower to rouse, often requiring extensive
foreplay and direct, focused attention to the clitoris, which, since
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it isn’t within the vagina, isn’t likely to be stimulated by a hurried
and selfish male focus on penile penetration and ejaculation. This,
in turn, could have set the stage for a woman to assess whether her
partner demonstrates an inclination to be lovingly generous, pre-
disposed to help meet her needs, rather than selfishly focus only on
his pleasure. If so, then maybe he’ll also be inclined to clean up the
family cave, and—a few tens of thousands of years later—mow the
lawn and help put the kids through college.

Menopause: Some Unlikely Hypotheses

Last among sexual mysteries in this chapter, as in life, we come to
menopause. Less engaging than orgasm, less obvious than breasts,
menopause shares more with menstruation than its first three let-
ters (which don’t refer to male human beings, but to “month”).
Like menstruation, menopause is semisecret and hormonally
underwritten. It is the matching bookend to a woman’s reproduc-
tive life: from menarche to menopause. And like menstruation,
menopause can also be downright troublesome, substituting hot
flashes for monthly cramps.

Biologists, too, are discomfited by menopause, since it presents
us with yet another evolutionary conundrum. We’ve already noted
that reproduction is the sine gua non of evolutionary success, which
makes it especially perplexing that women’s reproductive spigots
are turned off at what seems an inappropriately early age. Most
animals do not experience a prolonged life stage during which
they are alive yet nonbreeding. So long as they draw breath, they
typically release eggs. But women stop ovulating within just a few
years of age 50, when they may still have a few decades of vigorous
and for the most part healthy life ahead of them.

Men keep producing sperm into their eighth and even ninth
decades. For women, it isn’t even a question of making eggs, since
every girl is born with all the eggs she will ever have, roughly 400;
they simply have to mature and then be released. The “how” of
menopause is well understood. A woman’s reproductive spigot is
literally turned off by a dramatic reduction in endocrine hormones,
notably estrogen. But this is proximate causation. What about
the “why”? Why has selection evidently favored women whose
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endocrine machinery runs down when it does? What are the ulti-
mate, evolutionary reasons?

There is no reason to suppose that age and eggs are necessarily
incompatible: Female African elephants breed into their 60s and
blue whales into their 90s. Not only that, but in Homo sapiens,
eggs—unlike sperm—aren’t produced de novo throughout life.
Maybe that’s the answer: At some point, each woman just runs out
of eggs.

This “explanation” turns out to be no explanation at all, how-
ever, since once again it confuses proximate with ultimate causa-
tion. If there were a reproductive payoff to reproducing in one’s
50s, 60s, or 70s, you can rest assured that girls would be born with
500, 600, or 700 eggs, instead of their current 400 or so. Not only
that, but women who use birth control pills—which inhibit ovula-
tion—and who therefore only release one half to one third of the
lifetime egg supply nonetheless enter menopause just like every-
one else, despite having all those unused eggs, and no later than
their sisters who supposedly became menopausal because they’d
used up all of theirs.

More important, eggs eventually go “bad,” causing the risk of
genetic defects to increase with maternal age. According to the
March of Dimes, for example, a 25-year-old woman has about a 1
in 1,250 chance of having a baby with Down syndrome; a 30-year-
old has a 1 in 1,000 chance; a 35-year-old, 1 in 400; a 40-year-old,
1 in 100; and a 45-year-old, 1 in 30.'® These are impressive num-
bers, showing that a 45-year-old woman is more than 40 times
more likely to produce a baby with Down syndrome. Looked at in
terms of actual risk, however, the data are much less overwhelm-
ing: Even a 45-year-old has a 29 in 30 chance of giving birth to a
child who does 7ot have Down syndrome! Whereas there is a gen-
uine genetic risk to reproducing in one’s fifth or sixth decade, sheer
mathematics nonetheless suggests that the potential genetic payoft
greatly exceeds the possible downside.

Perhaps menopause is a result of those darned, new-fangled,
increased life spans. Thus, what if menopause itself is an aberra-
tion rather than an adaptation, a consequence of the fact that our
reproductive biology—including the number of eggs built into a
newborn baby girl—was tuned to prehistoric times, when people
simply didn’t live as long as they do today? After all, if most of our
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ancestors were dead before age 50, it is no surprise that our bodies
haven’t evolved with an eye toward making productive use of those
additional, tacked-on decades. There is, however, a big problem
with this explanation: Even in prehistoric times, many people lived
into their sixth, seventh, and eighth decades. Average life span was
shorter in those times, but because infant and early childhood
mortality was very high, not because there were hardly any old
people. If, for example, one newborn baby died for every person
who survived to fourscore, the “average life span” would be 40.

Although life expectancy at birth for contemporary hunter-
gatherers is only 30 to 35 years, this, too, is due to high infant and
juvenile mortalities, leaving plenty of opportunity for natural
selection to act upon the seniors. Having reached age 20, life
expectancy for today’s nontechnological foraging people extends
about 20 years beyond menopause. So why don’t they—and we—
keep reproducing?

Maybe an older female body simply isn’t up to the rigors of
pregnancy and lactation. But assisted reproductive techniques
have proven to a no-longer-surprised world that women in their
50s and even 60s can sustain pregnancy and bear healthy babies.
So clearly the female “infrastructure” can be up to the task. Basic
statistics plus the “magic of compound interest” suggest that selec-
tion should have favored those individuals who gave it a try, if only
because some would have succeeded—and these would have con-
tributed disproportionately to the current population. Natural
selection should have favored women who attempted to bear just
one more child, no matter how old they were and even if most of
them died trying, because any who succeeded would be a step
ahead of the competition.

Finally, if menopause is simply the biologically mandated con-
sequence of increased age, an accidental consequence of modern
technology keeping our bodies going beyond their usual and
allotted life span, then why is it merely the female reproductive
system that poops out? Why isn’t it the kidneys, heart, or liver that
throws in the towel? Looking simply at the debility of old age,
evolutionary theory strongly suggests that all systems should fall
apart at about the same time, since as soon as any one began to
malfunction first, selection would no longer operate to maintain
the others.
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Here is a metaphor that might help: It is said that Henry
Ford once commissioned an engineer to examine junked Model
Ts to determine which parts wore out and which were still func-
tional. He learned that the kingpins remained in good shape, even
when the pistons, driveshafts, and so forth showed substantial
wear. Ford then ordered that the kingpins be manufactured
to Jower specifications.

It isn’t that all human reproduction ceases at menopause, but
specifically human female reproduction. (“Male menopause” is a
myth; certainly it does not exist with anything like the clear-cut
biological specificity of its female counterpart. Although male fer-
tility declines with age, it does so pretty much at the same pace as
the aging of other organ systems, whereas female fertility and only
female fertility stops abruptly.)

One explanation—ingenious but unlikely—has been dubbed
the patriarch hypothesis.”” It is the menopausal equivalent of the
by-product hypothesis for female orgasm: namely, that the trait in
question (this time, menopause) is a tag-along trait, present in
women merely because its counterpart has been selected for in
men. The idea is that since human beings are primitively harem
forming, a small number of highly successful men have long been
able to reproduce disproportionately, often into middle age and
beyond, ceasing only when they are felled by illness or injury.
Selection would therefore have favored extending male lives
accordingly. If any such genetically based longevity factors were
present on the Y chromosome, they would be unable to influence
female biology, since females are XX. However, if genes for
extended life span appeared on any of the other, “autosomal” chro-
mosomes, they would be inherited by women, too, whose enhanced
life expectancy would have been “dragged along” by its fitness
payoff in men.

Not so fast. First, no such longevity genes appear to exist. And
second, if this hypothesis were valid and women’s life spans have
been “artificially” enhanced because of a breeding payoft to elderly
patriarchs among whom selection would presumably have favored
their extended sperm production as well, then why weren’t women
similarly selected for continued reproduction, too?

This should help bring our attention back where it belongs, to
women.
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Prudent Mothers

Women get pregnant, not men. Women give birth, not men. And
women lactate, not men. All of these are demanding, biologically
crucial activities, the costs of which fall entirely upon women.
Maternal mortality can be distressingly high. Paternal mortality?
The phrase doesn’t even exist. Add to this the regrettable reality of
senescence, the fact that as bodies grow older they become less
viable and more breakable than their younger counterparts, and it
isn’t surprising that at some point as they grow older, women stop
bearing children.

Butitisn’t quite that simple. Why should it matter to evolution
if women kept reproducing, or trying to do so, until they died in
the process? After all, this is precisely what happens among nearly
all other species, which typically breed until the bitter end. It must
somehow be the case that women who, having reached a certain
age, desisted from reproduction actually ended up leaving more
genetic descendants than did those who kept on keeping on.

But how?

What follows are some ideas about why natural selection might
have favored early termination of women’s fertility. First comes
simple prudence, as negatively modeled by Jane Goodall’s famous
chimpanzee matriarch, Flo. Chimps do not undergo menopause,
and Flo—well known to those who have followed Dr. Goodall’s
detailed studies of free-living chimpanzees in the Gombe Stream
Reserve of Tanzania—kept breeding into advanced old age. It
must have seemed a near miracle when Flo became pregnant for
what turned out to be the last time, since she was obviously dilap-
idated in every respect. Here is the sad story, reported by the Jane
Goodall Institute:

Flo gave birth to at least five offspring: Faben, Figan, Fifi, Flint, and
Flame. She was a wonderful, supportive, affectionate and playful
mother to the first three. But she looked very old when the time came
to wean young Flint, and she had not fully succeeded in weaning him
when she gave birth to Flame. By this time she seemed exhausted and
unable to cope with the aggressive demands and tantrums of Flint,
who wanted to ride on her back and sleep with her even after the birth
of his new sister. She still had not weaned Flint when Flame died at
the age of six months, and at this point stopped even trying to push
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Flint to independence. Flint therefore became abnormally dependent
on his old mother. When Flo died in 1972, he was unable to cope
without her. He stopped eating and interacting with others and
showed signs of clinical depression. Soon thereafter, Flint’s immune
system became too weak to keep him alive. He died at the age of eight
and a half, within one month of losing his mother Flo.!®

Flo wasn’t really a failure, since she produced at least three
flourishing offspring. But the likelihood is that if she had been just
a wee bit more reproductively prudent—if she had refrained from
that last breeding attempt—she wouldn’t merely have survived
longer (which, after all, isn’t an evolutionary payoff in itself),
but so, too, would the unfortunate Flame and perhaps Flint as
well. Maybe, therefore, we shouldn’t speak of Flo’s failure, but
rather, her folly. And maybe human menopause is a way that
evolution has outfitted our own matriarchs with a way to avoid
Flo’s folly, by forcing them to be reproductively prudent and get-
ting their bodies to “just say no.”

Even in medically sophisticated societies, a 40-year-old woman
faces seven times more risk of dying in childbirth than does
a 20-year-old. Hard-nosed evolutionary biologists might be
nonetheless unimpressed, however, pointing out that as with
the payoff of reproducing despite the increased risk of genetic
anomalies, selection would still favor a woman who tried, even if
she failed, simply because it would favor any who succeeded. But
this omits another important consideration, somewhat valid for
chimpanzees but more so for human beings: the extent to which
offspring survival (and thus parental fitness) depends on parental
investment in those offspring. Since children depend so heavily
on their parents, human parents may well have been under espe-
cially strong selection pressure to be prudent rather than go with
the Flo.

In the poker game of breeding—in which maximizing your
fitness substitutes for maximizing your pile of chips—just as there
is a payoff for betting successfully on one’s breeding potential,
there is a cost to betting too high, like Flo did. Similarly, it would
be suboptimal to be too prudent and bet too low—that is, to quit
breeding too soon—thereby underplaying one’s hand. As in Kenny
Rogers’s song The Gambler, “you got to know when to hold ’em,
know when to fold ’em, know when to walk away and know when
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to run.” The prudent mother hypothesis is that menopause tells
women when to fold ’em. But it’s not the only game in town.

Another is called the grandmother hypothesis.

Grandmothers to the Rescue?

The basic idea is simple enough, although hidden within is a
crucially important revision in our current understanding of
evolution and, indeed, of the very nature of living things. First,
consider that a woman begins to experience menopause at about
the time when her own children, born perhaps two decades or so
earlier, are themselves likely to become parents. That is, she may
well be—or is about to become—a grandmother. The grand-
mother hypothesis, then, is that by foregoing reproduction, espe-
cially at a time when the cost of reproductive “imprudence” is
rising—higher risk of morbidity and mortality during pregnancy
and childbirth along with increased prospects of genetic anomalies
in any offspring actually produced—a middle-aged woman might
be freeing herself to contribute to the eventual success of her
grandchildren. By doing so, she is actually being genetically selfish
as much as altruistic, since the beneficiaries of her personal repro-
ductive restraint include not only the grandchildren themselves
but also their genes—which is to say, the grandmother’s, too.

It could be mere coincidence or—more likely—part of evolu-
tion’s design that around the world, grandparents in general and
grandmothers in particular pitch in and help out. Not only that,
but those who do so typically end up with more grandchildren
than those who don’t. The grandmother hypothesis does not pre-
clude the hypothesis of prudent mothering, however, since once a
mother is no longer encumbered with dependent children, it
makes social as well as biological sense that she would be inclined
to help out with her kids’ kids.

Once again, our species’ unusually long period of profound
juvenile dependency may also be involved, insofar as such needi-
ness would confer a special benefit to assistance rendered by others
beyond the parental pair. Consistent with this, Sarah Hrdy
has proposed that humanity may well have evolved in the context
of extensive cooperative parenting.!” And who would be more
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qualified and also better positioned to gain biologically as a result,
than grandmothers?

Detailed studies by anthropologist Kristen Hawkes and her
colleagues have found that among the Hadza, modern hunter-
gatherers of Tanzania, the men hunt while the women gather and
forage and (ta da!) the most energetic and productive foragers of
all are postmenopausal women.” A young mother, no matter
how healthy and hard-working, is necessarily constrained while
burdened with a baby, making such assistance nothing to sneeze
at. Sure enough, Hadza grandmothers give their bounty to their
children and grandchildren, whose body weights vary directly with
their grandmothers’ food-gathering efforts. It is doubtless signifi-
cant that among the Hadza studied by Hawkes and her colleagues,
every nursing mother had a postmenopausal helper.

The technical term for cooperative breeding is “allo-parenting”
(allo = “other”) and its likely importance in our evolution should
give pause when we consider the extent to which modern Western
societies—with their assumption of the “nuclear family”—make it
impossible for grandparents to make the kind of social and bio-
logical contribution that might well have been crucial for 99% of
our biological past. Although multigenerational households can
certainly introduce their own forms of stress, it can hardly be denied
that children, parents, and grandparents (perhaps grandmothers in
particular) have also gained greatly from the interaction.

How much, we cannot tell. But the basic pattern, in which
hard-working grandmothers contribute significantly to the suc-
cess of their grandchildren, has been confirmed by other anthro-
pologists studying other human groups.?’ All of this makes it
increasingly likely that grandmothers owe their nonreproductive
status to the payoffs that—at least in the past—they were able to
convey, and the genetic recompense they received as a result.

An interesting twist to the grandmother hypothesis also merits
our attention. It is deservedly popular to point to “win-win solu-
tions” by which everyone in a competition—Dbetter yet, an interac-
tion—comes out ahead. The sad reality, however, is that life is
often a zero-sum game in which benefit to one participant neces-
sitates some cost to another. The simple act of reproducing, and
more to the point successfully rearing one’s offspring, is often zero
sum, especially when resources are scarce. So perhaps we should
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consider the role of menopause as a way of minimizing reproductive
competition, something particularly relevant when one individual’s
baby making can depress that of another.

The “competition avoidance” hypothesis argues that meno-
pause is how middle-aged women avoid competing with younger
women—by opting out altogether.”? Once again, they need not
be doing so out of genuine altruism, since those younger women
who benefit are typically either the menopausal woman’s daugh-
ters or daughters-in-law, so that in either case, the woman whose
ovaries say “no” may well be saying “yes” to her genes, each of
which is likely, with a probability of .25, to be present in her grand-
children.

According to the grandmother hypothesis, among the payofts
received by grandmothers themselves are benefits that go beyond
emotional gratification and satisfied love and that include evolu-
tionary payoffs received by the menopausal woman’s genes. Taking
a “gene’s eye” view of evolution, natural selection does not pro-
ceed with the individual in mind, but rather, the gene. As biologist
Richard Dawkins has pointed out so cogently, bodies aren’t the
bottom line in evolution; genes are.”? Bodies don’t last beyond a
single generation; genes do. And so, when at a certain age women
forego reproducing (i.e., when they commence menopause) and
also begin being helpful grandmothers, their genes are “selfishly”
looking out for copies of themselves, genes “for” menopause that
get projected into the future via those additional grandchildren
that are benefited.

Sarah Hrdy tells of a particular langur monkey, “old Sol,” who
had ceased cycling and thus might have been quasimenopausal, in
a sense. She was obviously decrepit and marginalized within her
group, living a sad, solitary, and—it appeared—increasingly use-
less end of life until a strange adult male invaded the langur troop
and attempted to work infanticidal mayhem. Writes Hrdy,

It was Sol who repeatedly charged this sharp-toothed male nearly
twice her weight to place herself between him and the threatened
baby. When the infanticidal male seized the infant in his jaws and ran
off with him, Sol pursued the attacker and wrested the wounded baby
back. With danger momentarily past, and the wounded infant once
again in his mother’s arms, old Sol resumed her diffident attitude.
That an arthritic old female would become marginalized with age is
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scarcely surprising. More curious was Sol’s transformation from
decrepit outcast to intrepid defender.?*

It doesn’t diminish Sol’s courage to point out that by defending
youngsters, some of whom may be her own grandchildren, Sol and
other warrior grandmothers may literally be justifying their own
postreproductive existence, or—to put it differently—their genes
are acting out their own payoff.

Even then, the grandmother hypothesis is not literally proven.
It seems likely, however, that menopause may serve to keep mid-
dle-aged women from reproducing at a time when their personal
risk is increasing (higher mortality) and payoft is decreasing
(greater danger of producing genetically defective offspring), so
that these women are more fit in the evolutionary sense if they
care for those children already produced (prudent mothering) as
well as contributing to their own successful grandmotherhood.
Even women who have no children would presumably be influ-
enced by the same basic evolutionary pressures, since for most of
our species’ history, intentional childlessness was not an option. In
addition, once our conceptual focus has shifted to what is presum-
ably natural selection’s focus as well—the gene rather than the
individual—it isn’t strictly necessary for someone to have children
to receive an evolutionary benefit.

An Inclusive Fitness Approach

Biologists refer increasingly to “inclusive fitness” as the real focus
of evolution. This differs from simple Darwinian fitness in that it
includes somewhat more: not just the production of successful off-
spring, but the enhanced success of copies of one’s constituent
genes as represented in all genetic relatives, with the importance
of each relative devalued as he or she is more distantly related—
which is to say, as the probability declines that these individuals
share genes by common descent. By this accounting, children are
important, but so are nieces, nephews, grandchildren, cousins, and
so forth. As a result, we can see how by maximizing an individual’s
inclusive fitness, natural selection could have favored older indi-
viduals contributing to their genes’ eventual success whenever
they contributed to their network of genetic relatives.
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Even a childless, postmenopausal woman could therefore
enhance the long-term success of her genes by contributing to
them in the bodies of her various relatives, among whom grand-
children are likely to loom large, but not exclusively. In many pre-
literate societies, elderly individuals contribute to their fellow
group members (many of them genetic relatives) by serving as a
source of useful information, especially in times of crisis: where to
find water during a once-in-a-lifetime drought, how to prepare
certain food for long-term storage, what to do with troublesome
tribe members. In such cases, it might not matter that the person
in question is unable to get pregnant, since she is already a reposi-
tory of potentially life-saving and gene-promoting wisdom.

In today’s rapidly changing technological world, in which
youngsters are needed to translate their grandparents’ email,
program their cell phones, and unravel the mysteries of iPods and
MP3s, it sometimes seems like information and assistance largely
flows from the young to the old. But historically, and to a
large extent even now, the elderly have been priceless sources of
trans-generational wisdom, something far more precious than
mere technique. As a result, this gives us reason to ask whether
human beings ever become truly postreproductive, insofar as, this
side of the grave, they can contribute—not merely to the lives of
their offspring, but also to others within their long, inclusive
reach.

It may even be that such “selfish beneficence” on the part of
the elderly—or, if you prefer, their genes—has enabled our species
to luxuriate in prolonged childhood, which in turn is intimately
connected to our having evolved such large brains. So if you like
being human—which is to say, being smart—thank grandma!

Fancy Females and Other “Manly Mysteries”

There are also “manly mysteries,” but for some reason, these aren’t
as sexy or prominent as their womanly counterparts. Here, there-
fore, is yet another mystery, a recursive one insofar that it is a
mystery about mysteries: Why are there so many sex-related wom-
anly mysteries and, comparatively speaking, so few male ones?
And why are the manly mysteries so trivial by contrast?

74 Homo Mysterious: Evolutionary Puzzles of Human Nature



Among those pallid male enigmas are: Why are men so much
hairier than women? Furthermore, why is this hirsuteness distrib-
uted as it is, especially prominent on the face (beard and mustache)
and, to a lesser extent chest, the arms and legs? And given that
men are generally more hairy than women—whatever the rea-
son—why is this difference reversed on top of the head? For all
their hairiness, why are men so much more prone to go bald? It is
well known that testosterone is intimately involved here, along
with genetics, but this doesn’t explain why the outcome—which
presumably has been favored by natural selection—is what it is.
“Male pattern baldness,” for example, is a description, not an
explanation.

Most evolutionary biologists would likely suspect that the
answer has something to do with social signaling, but exactly what?
It doesn’t seem that there has even been any interesting specula-
tion. Yet.

There are some other mysteries that aren’t really “male.”
Rather, they exist in the context of comparing male with female,
men with women. And they aren’t so much “sexual” as they emerge
along a dimension contrasting the two sexes. For starters, many
animals are > which means that males and
females are easily distinguished, and not simply by their genitals.
In such cases, males are almost inevitably the gaudy, fancy sex
while females are relatively dowdy and unprepossessing. Among
human beings, this situation is reversed: It is the women not the
men who are especially concerned with their looks and who char-
acteristically adorn their bodies with all manner of bright, showy,
attention-grabbing accoutrements.

Earlier, seeking an evolutionary basis for one aspect of female
“anatomical ornamentation” (conspicuous nonlactating breasts),
we discussed the “sexy son” hypothesis along with the handicap
principle. In that case, we looked at male choice of females, itself
an inversion of the far more common phenomenon in the animal
world: female choice of males. It is this process of female choice
that appears responsible for the evolution of traditionally elabo-
rate male secondary sexual characteristics such as feathers, wattles,
horns and antlers, manes, ruffs, and so forth.

To be sure, even in modern Western societies, men invest in
their dress and appearance, but women outdo them by an order of

[1

‘sexually dimorphic,’
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magnitude, sporting the equivalent of a peacock’s tail, only one
that is constructed culturally rather than anatomically.

Unlike, say, the case of woodland warblers in which males
are brightly colored jewels while females are for the most part drab
and distressingly difficult to tell apart, looking strictly at the ana-
tomical endowment of naked men and women, it isn’t obvious
which sex is fancier. At the same time there is no question that if
we admit the role of local culture and technology, women are fancy
and men, plain. There is also no question that the matter of female
adornment is the “least biological” of all those traits we shall be
considering in Homo Mysterious. Moreover, as befits something
that is so strongly influenced by local cultural traditions, there are
exceptions: Among certain New Guinea societies, for example,
men adorn themselves with pig tusks and bird-of-paradise plumes,
and among many Australian and African aboriginal people, men,
not women, are elaborately painted for most ceremonies.

But the pattern nonetheless holds, and is quite robust, espe-
cially in the West and in societies influenced by occidental culture:
Just consider the comparative expenditure on female versus male
cosmetics—nail polish, lipstick, eye liner, hair care products of all
description versus aftershave cologne, or the female rainbow of
brightly colored dresses, shoes, handbags, jewelry, and other acces-
sories versus the visually tedious sameness of “men in suits.” Fancy
females are pretty much a cross-cultural universal,”* with women
being consistently more decorated; this calls for explanation, espe-
cially because an evolutionary perspective suggests that the cos-
metics and fashion industries did not create a demand for female
ornamentation so much as respond to it.

Not unlikely, this demand on the part of women derives from
the adaptive value—to themselves—of creating demand (for them-
selves) on the part of men. Mammals are unusual in that females
are specifically adapted to nourish their offspring via breast milk.
As a result, paternal care is rare among our mammalian relatives.
But human beings are exceptional mammals in that—because of
our prolonged juvenile dependency—males have quite a bit to
contribute. Consequently, unlike most animals, in which female
choice is the rule, the evolution of Homo sapiens has placed a pre-
mium on women making themselves attractive to males as well,
thereby giving them an advantage when it comes to mating with
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males who may be especially able to invest in them and their
offspring.

In this regard, it is of more than passing significance that around
the world, women are drawn to cultural practices and technology
such as breast enhancement, lipstick, hair and skin products, and
clothing that “flatters the figure,” all of which exaggerate traits
characteristic of healthy youth, with its subliminal promise
of reproductive potential. Women, in short, are trying to make
themselves more attractive—no surprise here, except when
we consider that this basic pattern goes contrary to the typical
situation among most animals, in which males especially “try” to
be attractive, which means, of course, that natural selection has
particularly favored those that do so.

There is a deeper underlying pattern here, one that is found in
other species and is entirely consistent with women’s “artificial”
ornamentation in our own: The sex investing more tends to be the
one doing most of the choosing. This is essentially because the
greater the investment on offer, the greater the eagerness to
gain sexual access to such individuals, and this eagerness by one
sex (in most animals, the males) provides leverage to the other
(in most animals, the females). As the more heavily investing sex,
females therefore typically have the opportunity to choose among
males, who seek to be among the chosen. Human beings do not
quite reverse this “differential investment,” since their eggs, preg-
nancy, and subsequent lactation” induce women nearly always to
invest more in their offspring than do men. But to a degree highly
unusual among mammals, men too invest in their offspring, which
sets up the potential for them to be choosy as well.

An interesting parallel is offered by the unfortunately named
“Mormon crickets,” which are neither crickets nor devotees of the
Church of Latter Day Saints. They’re actually katydids, and are
among the few species in which males invest more heavily in off-
spring than do females, since male Mormon crickets produce a
large, nutrient-rich spermatophore, which is transferred to the
female at mating. As a result, in this species males are sexually ret-
icent and choosy, whereas females are pushy and self-advertising, a

ii. Further abetted by the fact that women, not men, can be confident that they are
genetically related to their offspring.
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reversal of the traditional male—female pattern. In the case of
Mormon crickets, females display their desirability by literally
climbing on the backs of males, who prefer to mate with those that
are heaviest (indicating they have the most eggs).?

It is possible that early proto-hominid men preferentially
chose women who, like egg-laden female Mormon crickets, were
somewhat rotund. These days, however, women are more likely to
use clothing, cosmetics, and so forth to display and enhance their
desirability. They aren’t merely choosy, as befits females of pretty
much any species, but they also seek to be chosen. And toward this
end, they use adornment, creams, emollients, hair-dos and don’ts,
eye shadow, lipstick, rouge, powder, nail polish, depilatories, and
eye-catching dresses, tights, bracelets, necklaces, and earrings.

It is true, of course, that kangaroos, kingfishers, and cobras
couldn’t apply mascara or wear high-heel shoes even if they wanted
to, but the likelihood is that people—and especially women—do
such things not simply because they can, but because doing so is
consistent with natural selection. There is also the possibility that
women’s penchant for public adornment corresponds, as well, to a
private fondness for polyandry, that is, mating—perhaps on the
sly—with more than one man. Recall our earlier consideration of
the various potential evolutionary payoffs to concealed ovulation,
a private hiddenness that might combine especially well with
public attractiveness.

Carry this thought a step further: What if, rather than women
having been selected to conceal their ovulation, chimpanzees and
the like were selected to conspicuously signal theirs? Why, you
ask, should evolution have favored female chimps announcing
their sexual availability? Perhaps to attract the attention of the
dominant male. This would seem an especially adaptive tactic
among species in which male genetic quality and/or inclination to
be a good parent varies substantially among individuals. If there
were a big difference of this sort among males, females should be
selected to do what they can to increase their chances of “getting”
the better ones.

So what about this hypothesis: Women, biologically more cam-
ouflaged than chimps, make use of culturally created, man- and
woman-made ornaments to achieve the same effect that chimpan-
zees get with their flagrant and presumably fragrant anatomy?
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This would make particular sense if women’s penchants for poly-
andry were recently developed, so that natural selection hasn’t had
time to evolve overt physical traits such as the chimpanzee’s gaudy
genitals, and/or because of the various other payoffs that presum-
ably come with being biologically more discreet.

Just as biologically generated traits have fitness costs—it is
metabolically expensive and probably also dangerously predator
attracting for a peacock to grow his fancy tail—it is often finan-
cially costly for people to ornament, adorn, and augment their
bodies. But such costs are evidently seen as worthwhile: Clothing,
cosmetics, and other personal adornment make up a large propor-
tion of the budget of many people who might seem to have “better
things to do” with their limited resources. For a species that is
deeply, biologically concerned with sexual signaling, however,
there can be evolutionary logic behind such expenditures.

Sex Differences in Life Span

For another mystery, not quite sexual but intimately linked none-
theless to maleness and femaleness, think about longevity. Women
consistently outlive men, suggesting that even though men are
stronger when it comes to measures of brute force, women are
“biologically stronger.” Why?

Maybe it’s a result of hormones. Thus, there is some evidence
that testosterone inhibits the human immune system, and that
mentally retarded men who had been castrated in childhood live
more than a decade longer than similar, intact men.”” Such an
explanation, if confirmed, is nonetheless proximate only; it leaves
unanswered the deeper “why” question. In addition, hormones
alone don’t seem sufficient since boys are significantly more mor-
tality prone than are girls even during their first decade, before
“raging hormones” become relevant.

Or maybe genes are involved, not so much that women have
better ones, but rather more of them. Aside from the sex chromo-
somes, there are no genetic differences between men and women.
But don’t forget that women are XX and men, XY, and that the Y
chromosome is a real slacker, almost lacking in useful genetic
material. As a result, women have literally more DNA upon which
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they can draw, a difference that might be consequential since a
woman possessing a deleterious gene on one of her X chromo-
somes might find its harmful effect overridden by a more fitness-
generating gene on her other X. (Contributing to this prospect is
the fact that health-promoting genes tend to be dominant.) By
contrast, men are stuck with an “unprotected” X, because their
underachieving Y chromosomes cannot compensate for anything
disadvantageous on the X. Men may therefore be more vulnerable
to genetically related troubles, or simply they may have a shal-
lower genetic “bench” when called upon to deal with life’s slings
and arrows.

This would suggest that as a general rule, the “heterogametic
sex” should have a shorter life span than the “homogametic” one,
yet it turns out that among birds, in which females are heteroga-
metic while males have a duplicated, and accordingly protected,
sex chromosome, the latter still have shorter life spans. So much
for the role of protected versus unprotected sex chromosomes.

Alternatively, maybe women are protected, not by their genome,
but rather by cultural traditions and social expectations, which
make it far more likely that men will engage in exhausting, physi-
cally dangerous, and likely life-threatening activities, whether job
related or recreational. It is men, after all, who are prone to be coal
miners, farmers, animal herders, construction workers, and sol-
diers. This undoubtedly accounts for some of the male—female dif-
terences in longevity, but not all. It doesn’t explain, for example,
why the same consistent 7-year difference in male—female life span
has been found when comparing cloistered monks and nuns, both
of whom are isolated from the hurly-burly of modern life and who
do much the same things.”

This leads us to another hypothesis for why women outlive
men, based once more on evolutionary considerations. The point
is that human beings show all the signs of being polygynous, that
is, biologically inclined toward harem formation: Men are typi-
cally larger and more aggressive than women, and they become
sexually mature significantly later (to be successful in mating with
numerous partners requires defeating a comparable number of
same-sex competitors, and selection therefore rewards would-be
harem masters who enter into the reproductive fray when some-
what older and larger). In any event, it is characteristic of mildly
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polygynous species such as Homzo sapiens for males to be more likely
than females to engage in vigorous same-sex competition, which
typically manifests via huffing and puffing and sometimes literally
trying to knock each other down, as well as engaging in show-ofty
behavior—all of which are, quite simply, risky.

To be sure, natural selection has dictated that for males gener-
ally and men in particular, such risks are worth running, if only
because to a great extent for males—and not necessarily at all for
females—evolutionary fitness is a zero-sum game. A woman is
likely to become pregnant regardless of what transpires for other
women; by contrast, reproductive success by a man is liable to
occur at the expense of another man’s evolutionary fitness, since
the reproductive potential of many women can be monopolized by
a relatively small number of men.

Not only are men and boys more violent, but they are also
more prone to risk taking, more inclined to take greater chances,
because for them, the payoff to success is greater, as is the
consequence of failure. As sperm makers and potential harem
keepers, males simply play for higher stakes, and this, in turn, may
help account for the higher morbidity and mortality that they
experience.

This hypothesis is closely allied to one of the better-established
theories in evolutionary biology, concerned with the question of
senescence generally. One might ask (as many evolutionary biolo-
gists have), Why do organisms get old? More precisely, Why do
they “senesce,” that is, experience higher morbidity and mortality
over time? The most widely accepted explanation, first proposed
by the great theorist George C. Williams, concerns the genetic
phenomenon known as pleiotropy.?’ Genes are pleiotropic when
they influence more than one character. Accordingly, imagine a
gene that contributes to an individual’s fitness early in life but
which also has detrimental effects that show up only later, when
the individual is postreproductive. Such a gene would on balance
be selected for, since it would contribute to survival and reproduc-
tion, but would be only weakly selected against at the other end of
life, when selection is greatly reduced or even absent altogether.
Another way of looking at this is that selection is generally more
potent early in life than later, resulting in accumulated costs that
reveal themselves late in life.
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This pleiotropic theory of senescence applies to all living things,
not just human beings, and to both sexes. Thus, by itself, it doesn’t
explain the male—female disparity in life span. However, combined
with the other male—female differences just described, Williams’s
concept could be insightful indeed. Since males have been selected
to engage in male-male competition to a degree not found in
females, selection for success in such competition—especially
when young—would likely have been stronger among men than
among women. If so, then men would be more vulnerable to com-
paratively early death not only as a direct result of their more risk-
prone, competitive behavior, but also because genetic tendencies
would be favored that generate reproductive success early in life,
albeit at the expense of eventual longevity. Men, in a sense, have
evolved to “live fast, love hard, and die young,” with younger dying
being a consequence of the faster living and the harder loving.

Here is a final possible evolutionary explanation for the male—
temale life span discrepancy. Maybe it’s not a matter of evolution
favoring men whose behavior shortens the average male life span,
but of selection acting primarily on women, extending theirs.
Think back to the grandmother hypothesis for the evolution of
menopause, and view it from a different perspective: Instead of
women having been selected to cease reproducing at a certain age,
we might say that selection has acted upon women, more than
upon men, to extend their postreproductive life, because of the
genetic payoffs they can accrue, especially via their grandchildren.
If so, then maybe women who are middle-aged and older can thank
their grandchildren—and evolution, too—for their own longevity,
no less than for their nonreproductive status.

The Mystery of Sex Itself

Finally, let’s conclude with yet another mystery, one that surrounds
sex itself, rather than being bounded by considerations of
women and men as such. This one is among the major unsolved
enigmas of evolutionary biology more generally: Why does
sex exist at all?

At first glance, the question seems foolish, since sex serves repro-
duction, and without reproduction there would be no evolutionary

Homo Mysterious: Evolutionary Puzzles of Human Nature



success and perhaps no life itself. But in fact, it is quite possible for
living things to reproduce asexually, and quite a mystery why so few
actually do so. Sex, after all, is a hassle. It requires that a would-be
reproducing individual encounter another individual of the same
species and the opposite sex and, moreover, that both be similarly
motivated. It mandates that sexually reproducing individuals
subject themselves to potentially dangerous intimacy with some-
one else, rendering themselves vulnerable to injury and illness,
not to mention the risk of being deceived or exploited. By con-
trast, as we know from the numerous creatures that do so, asexual
reproduction can be accomplished with safety, a high success rate,
and without wasting all that time and energy on courtship and
copulation.

The largest cost of sexual reproduction hasn’t even been
mentioned: The fact that whereas a strawberry plant or amoeba
who reproduces asexually produces offspring containing 100% of
its genes, sexual breeders have to settle for a mere 50%, since each
partner gets an equal, one-half share in the outcome. This is a
whopping twofold cost of sex, and in a biological world in which
“selection differentials” as small as one tenth of 1% have been
shown to drive considerable evolutionary change (see the next
chapter), itis exceedingly difficult to understand why natural selec-
tion favored sexual reproduction in the first place.

Such considerations drove the great evolutionary theorist
George C. Williams to conclude glumly that sexual reproduction
is probably not adaptive, at least not for large, complex, slow-
breeding creatures such as human beings.”® It may, on the other
hand, have evolved initially among small, simple, rapidly breeding
organisms among whom sexual reproduction could have been
advantageous. But now subsequent generations are simply stuck
with it, essentially because having proceeded down that particular,
peculiar anatomic and physiologic avenue, it simply wasn’t possible
to turn back.

The issue is complex and fraught with arcane mathematical
analysis as well as theoretical fine points, and of course, it isn’t

iii. Technically, I should say that in the case of asexual reproduction, there is a 100%
probability that any given gene present in a parent will also occur in every offspring,
whereas with sexual reproduction, that probability drops precipitously, to 50%.
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limited to human beings. But let’s gesture, at least, toward what
seems a likely answer: the payoff of variety.

When a strawberry plant reproduces by sending out a runner,
or an amoeba splits in two, the offspring are genetically identical
to the parent. By contrast, sexual reproduction gives each parent,
in a sense, a glass half full—as described above, this is perhaps the
most formidable downside to sex. But it may also suggest a very
large upside, since although each offspring is only “filled” with
one-half the genotype of a given parent, it also contains one-half
the genotype of the other parent, and, moreover, these genes
will have been randomly reshuffled when eggs and sperm were
produced and then combined. As a result, sexually reproducing
individuals produce offspring who are different: from each other
and from their parents. The benefit of this seems to be that when
environments change, as they always do, parents who reproduced
sexually end up with offspring that are genetically diverse rather
than mere clones of the previous generation. Among such
offspring, there is an enhanced likelihood that at least some
individuals will find themselves well equipped to deal with the
novelties ahead.

By analogy, if you were buying lottery tickets, it would be pretty
foolish to purchase a dozen tickets all with the same number; this
is essentially the strategy followed by asexual breeders.

Another, related argument has also been raised on behalf of
reproducing sexually. Instead of focusing on external environmen-
tal changes (in climate, food availability, potential predators and
prey, and so forth), let’s turn our attention to a living thing’s inter-
nal environment, including notably its pathogens and parasites.
There is a constant arms race between free-living organisms (such
as ourselves) and our various fellow travelers (viruses, bacteria,
protozoa, nematode and trematode worms, etc.). These creatures,
just like their “hosts,” are also evolving, “trying” to take advantage
of our immune defenses while we seek to evolve ways of keeping
the invaders at bay. If host bodies remain genetically unchanged
from generation to generation—as happens with asexual repro-
duction—this makes it relatively easy for pathogens and parasites
to home in on their characteristics, evolving ways of breaching
their defenses. Sexually reproducing organisms, by contrast, are
genotypically moving targets, whose offspring differ from each
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other and from their parents, and are therefore more difficult to
attack successfully.

An especially intriguing evolutionary principle is known as the
Red Queen Effect, after the scene in Lewis Carroll’s Through the
Looking Glass, in which the Red Queen grabs Alice’s hand and
insists that they run. It soon becomes apparent, however, that they
aren’t getting anywhere:

“Well, in our country,” said Alice, still panting a little, “you’d gener-
ally get to somewhere else—if you run very fast for a long time, as
we’ve been doing.”

“A slow sort of country!” said the Queen. “Now, here, you see, it takes
all the running you can do, to keep in the same place. If you want to

1%

get somewhere else, you must run at least twice as fast as that

Biologists seized upon this image to describe the need of organ-
isms to be constantly evolving so as to keep up with changes in
their ecological niche. It could well be that the Red Queen Effect
is particularly active with regard to the evolution of sex itself, with
our understanding of ecological niche expanded to include not just
the “outside” environment, but also the various pathogens and
parasites residing inside everyone’s body. As primatologist Allison
Jolly pointed out in a delightful limerick, this gives new meaning
to the expression “keeping up with the Joneses”:

Your kids must keep up with the Joneses;
relaxation’s forever denied you.

For the reasons you’ve kids and not clones is,
the Joneses are living inside you®!

A research report titled “Running with the Red Queen:
Host-Parasite Coevolution Selects for Biparental Sex” provided
evidence for just this sort of competition between free-living
organisms and their internal, parasitic “Joneses.” The biologists
took a species of nematode worm that can reproduce sexually as
well as asexually and infected it with some nasty bacteria that digest
their “hosts” from the inside out. Two different populations were
compared: one infected with the bacteria and another that wasn’t.
Over time, the infected population of worms evolved to engage
in significantly more sexual reproduction. In addition, obligately
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asexual populations infected with the bacteria went extinct quite

rapidly, whereas those that were capable of sexual reproduction
persisted over time, presumably because they were able to remain
at least one genetic step ahead of their lethal fellow travellers.*

Next, we turn to yet another human sexual mystery, one that is

limited to a minority of the population but that is nonetheless
among the most perplexing of all.
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CHAPTER FOUR

e

Sexual Mysteries I11:

Homosexuality

OMOSEXUALITY, “THE LOVE THAT dares not speak its

name,” speaks loudly indeed when it comes to posing an

evolutionary mystery. The mystery is simple enough; its
resolution, however, is not yet in sight. First, the mystery.

Partitioning the Puzzle

The sine qua non for any trait to have evolved is for it to connect
positively with reproductive success, more precisely, with success
in projecting genes relevant to that trait into the future. So, if
homosexuality is in any sense a product of evolution—and it clearly
is, for reasons to be explained—then genetic factors associated
with same-sex preference must enjoy “positive selection pressure,”
which is to say, some sort of fitness advantage. The problem should
be obvious: How can natural selection have favored any genes
whose phenotypic outcome (anatomy, physiology, or behavioral
inclination) results in its own diminished success? By definition,
they should be selected against. And pretty much by definition,

homosexuals should experience less reproductive success than
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their heterosexual colleagues. Yet, as we'll see, same-sex prefer-
ence clearly has a genetic component, which is to say, it must have
evolved. But how?

The paradox of homosexuality is especially apparent for
individuals whose homosexual preference is exclusive; that is, who
have no inclination toward heterosexuality. But the paradox
persists even for those who are bisexual, since it is mathematically
provable that even a tiny difference in reproductive outcome
can drive substantial evolutionary change. One of the giants
of evolutionary theory, J. B. S. Haldane, made the following calcu-
lation in 1927 (it loomed large in the about-to-emerge “synthetic
theory of evolution,” which crucially combined genetics and
natural selection).

Haldane suggested that we imagine two alternative forms of
the same gene—that is, two “alleles”—call them Al and A2.' Lets
say that the initial frequency of Al is 0.1% and that of A2 is 99.9%.
Imagine, further, that Al produces 101 successful offspring for
every 100 produced by A2; that is, Al enjoys a very slight fitness
advantage of just 1%. Despite the fact that it starts off being so
rare that its numbers seem downright insignificant (merely one A1l
allele for every 1,000 A2s), and despite the fact that it does only
1% better than its rival, in just 4,000 generations the situation
would have reversed, with Al now making up 99.9% of the popu-
lation and A2, a mere .1%.! Such is the power of compound inter-
est, and of natural selection.

For our purposes, the implication is dramatic: Anything that
diminishes, even slightly, the reproductive performance of a given
allele should be vigorously selected against. And homosexuality
certainly seems like one of these things. Gay men, for example,
have children at about 20% the rate of heterosexual men.? I haven’t

i. Think of an allele as a playing card, say, the jack of spades. In this case, there are
four different alleles—spades, hearts, diamonds, and clubs—four different
manifestations in which the gene for “jack” can appear. In a biological system, these
four alleles (the four suits) are competing with each other at any given place on a
chromosome, and evolution will favor the one or ones that generate the highest
fitness. For an example more connected to human biology, there are three alleles that
determine blood type, A, B, and O, and two alleles for the Rh factor, Rh+ and Rh-,
and so forth.
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seen reliable data for lesbians, but it seems highly likely that a
similar pattern exists.

Of course, many homosexuals are actually bisexual, and as a
result, they reproduce heterosexually, at least some of the time.
True enough. In fact, Alfred Kinsey and his collaborators devel-
oped a useful 7-point scale concerning human sexual preferences,
ranging from exclusive heterosexuality to exclusive homosexuality.
They emphasized that when it came to human beings, same-sex
and opposite-sex preferences do not constitute two distinct and
nonoverlapping populations. “The world,” Kinsey et al. pointed
out, “is not divided into sheep and goats.”

But Haldane’s demonstration is nevertheless convincing, and
relevant: Just a small difference in fitness is capable of driving huge
differences in ultimate success, and it seems more than likely that
someone who is bisexual, who occupies any of the intermediate
points in the Kinsey scale, would be at least somewhat less fit than
another person whose romantic time and effort is devoted exclu-
sively to the opposite sex. Remember, a difference of merely one
partin a thousand is sufficient to cause a monumental difference in
outcome, such that anything less than a full commitment to oppo-
site-sex preference would have to be strongly selected against. Not
only that, but it is also true that some people, at least, are pretty
much entirely “sheep” or “goats”; that is, they are exclusively
homosexual in their preferences. Indeed, numerous studies have
confirmed the common-sense assumption that homosexuals have
lower lifetime reproductive success than do heterosexuals.*

A basic bio-economic model shows that the puzzle is more puz-
zling yet. Thus, every behavioral or physical trait can be associated
with an average benefit—its positive contribution to reproductive
payoff—as well as a cost, its negative effect. Obtaining food thus
conveys a benefit in terms of calories added, as well as a cost, mea-
surable, for example, as time, energy, and risk expended while for-
aging or hunting. Natural selection works to adjust such traits so
as to generate the largest possible ultimate fitness payoft, which
economists would describe as maximizing “utility” by favoring the
largest difference between benefits and costs.

Clearly, heterosexual reproduction is costly, requiring time and
energy in courtship as well as the act of mating itself. But although
evolutionary biologists have long wondered about the adaptive

Sexual Mysteries III: Homosexuality

91



92

value of sexual reproduction as opposed to its asexual alternative,’
no one seriously questions that once a lineage has opted for sexual
reproduction, the actual costs of heterosexual behavior are more
than compensated by its fitness benefits. Although sex itself
remains an evolutionary mystery (compared to reproducing asexu-
ally, which generates twice the genetic payoff per parent), it is
nonetheless clear that among individuals already specialized for
sexual reproduction, the balance sheet is positive. That is, the
accumulated evolutionary benefits of interacting with an opposite-
sex partner on balance exceeds the sum total of costs.

What about homosexual interactions? They, too, are costly,
even if measured strictly in terms of time and energy." Economists
would have to conclude that at a minimum, same-sex courtship
and consummation impose an above-zero “opportunity cost” on
the participants, if only in that time and energy budgets are finite,
and whatever is expended on homosexual relationships cannot
be available for direct, heterosexual reproduction or simply for
self-maintenance. The problem, therefore, isn’t merely one of
sexual preference, but also time and energy.

The plot thickens.

Is Evolution Relevant Here?

On the other hand, it is still possible to negate much of the evolu-
tionary mystery if it can be argued that homosexuality is discon-
nected from genetics—which turns out to be a very difficult case
to make. One possible route, however, would be to emphasize the
uncertainty of the designation “homosexual.” It could be pointed
out, for example, that for some people, bisexuality is a stable state,
whereas for others, it is part of a life-course transition from one
preference to another.® Moreover, what sorts of acts are necessary
to qualify as homosexual? Holding hands? Back or shoulder rubs?
Kissing? Fondling genitals? Mutual masturbation? Oral sex? Anal
sex? Dildos? Even more confounding: What about people who

ii. Disease transmission, too, butitis unclear how heterosexually transmitted diseases
such as syphilis and gonorrhea compare in their fitness consequences with the best-
known disease associated with homosexual transmission, namely, AIDS.
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acknowledge having occasional same-sex hankerings but who do
not actually do anything? And what of those cases—notably, from
same-sex prisons—in which the overt behaviors are clearly within
the range of “traditional” homosexual acts, but whose participants
often maintain that they are not in fact homosexual, but rather, are
simply acting out of social dominance, subordination, or loneli-
ness, combined with a dearth of heterosexual partners? Moreover,
among many nonincarcerated men in a wide range of societies,
those who take an active, mounting, inserting role relative to other
men are typically considered fully masculine. In short, where do
we draw the line?

One way of dealing with the definitional dilemma is to speak
about “men who have sex with other men” and “women who have
sex with other women,” which neatly gets around the difficulty of
nonexclusivity. After all, a man who has sex with other men doesn’t
necessarily refrain from sex with women, on occasion. But this
simply introduces yet another problem: namely, the meaning of
“have sex.” And in truth, this definitional folderol is largely besides
the point, tantamount to a squid or octopus emitting lots of ink in
an effort to confuse its pursuers.

In the pages to come, I'll refrain from drawing any lines or
squirting excessive ink, but I will focus on the agreed fact that
homosexuality exists, that in its various manifestations it differs
from exclusive heterosexuality, that it is present in nontrivial
frequency, and that, regardless of the precise details, it therefore
requires some sort of evolutionary explanation. Or maybe not.

Thus, we must consider the possibility that homosexuality is
entirely a function of proximate causes, devoid of evolutionary
substructure. Homosexuality could conceivably be an illness, as
argued in 1886 by the sexologist and psychiatrist Richard von
Krafft-Ebing in his highly influential book, Psychopathia Sexualis.™
Astoundingly, reverberations of this view persisted in the Diagnostic
and Statistic Manual of Mental Disorders (DSM) of the American
Psychiatric Association until 1974, when the DSM no longer clas-
sified homosexuality as a mental disorder. Aside from its hurtful
social impacts, the perception of homosexuality as an illness flies

iti. Krafft-Ebing was the first to introduce the terms homosexual and beterosexual, as
well as masochism and sadism.

Sexual Mysteries III: Homosexuality

93



94

in the face of the high and persistent cross-cultural existence of
same-sex preference.’

There is actually an early history of categorizing homoeroticism
as nonpathological, beginning, not surprisingly, among the ancient
Greeks. Perhaps the best known “hypothesis” for the origin of same-
sex preference occurs in Plato’s Symposium, where it is enunciated by
the comic playwright Aristophanes. According to this story—clearly
intended as myth rather than a serious explanation—the founding
human beings were remarkable creatures known as Androgynes,
who sported four arms and four legs, as well as the sexual apparatus
of both male and female. Great was their power and glory, but they
grew insolent. Zeus responded—as was his habit—with thunder-
bolts, splitting each offending creature into two, each one equipped
with what we now take to be the traditional two arms, two legs, and
one paltry set of genitals, either male or female. (Fortunately, the
Androgynes abated their insolence at this point, for if they had not,
Zeus was apparently prepared to split them yet again, which would
have resulted in beings who hopped about on one leg . . . and with
sex organs that can scarcely be imagined.)

According to Aristophanes, the human search for emotional
and carnal union ever since is simply a continuing attempt to
re-establish our species’ prior, androgynous wholeness, each
person seeking to reunite with his or her missing half. Since
there were originally three kinds of Androgynes—male—female,
male-male, and female—female—this story conveniently explains
not only the origin of men and women, as two distinct sexes, but
also the source of male and female homosexuality as well.

A Pathology?

It appears that the first effort at a scientific explanation for same-
sex preference was by Karl Heinrich Ulrichs (1825-1895), consid-
ered by many the first gay rights activist. He suggested that male
homosexuals were actually anima muliebris virili corpore inclusa
(“a woman’s psyche trapped in a man’s body”) and that lesbians
were the inverse. In 1870, Ulrichs gestured toward likely biologi-
cal underpinnings of homosexuality as an argument for gay rights,
arguing that a male homosexual has inalienable rights. His sexual
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orientation is a right established by nature. Legislators have no
right to veto nature, no right to persecute nature in the course of
its work, and no right to torture living creatures who are subject to
those drives nature gave them.®

However, since this “inversion model” claims that homosexual-
ity derives from a mismatch between sexual anatomy and sexual
preference, it nonetheless implies that homosexuality is patholog-
ical. It found favor with many early sex theorists, including Freud,
von Krafft-Ebing, and Henry Havelock Ellis. Yet the picture is
muddled. A historical overview of the psychoanalytic perception
of homosexuality begins as follows:

As the founder of psychoanalysis, Freud entertained complex and
inconsistent views about homosexuality. In a famous letter to the
mother of a homosexual, he stated that homosexuality is neither a vice
nor an illness. He spoke out against persecution of homosexual
people and pointed out that many great men, among them Plato,
Michelangelo, and Leonardo Da Vinci, were homosexual. He also
observed that it was generally not possible to change sexual orienta-
tion with psychoanalysis. In a letter to Ernest Jones, Freud affirmed
the right of homosexual people to become psychoanalysts.’

At the same time, Freud believed that the Oedipus complex was
both biologically determined and normal, which led many analysts
to question how a man could in his youth be sexually attracted to
his mother, then become attracted to men as an adult and yet all
the while be “normal.” And for a truly stunning example of seem-
ing to embrace simultaneously a pathologized as well as a normal-
izing view of homosexuality, consider this observation by Freud:

By studying sexual excitations other than those that are manifestly
displayed, it has been found that all human beings are capable of
making a homosexual object choice and in fact have made one in their
unconscious. Indeed libidinal attachments to persons of the same sex
play no less a part as factors in normal mental life, and # greater part
as a motive force for illness, [my emphasis] than do similar attachments
to the opposite sex.'?

So, everyone is constitutionally bisexual, capable of homoerotic
no less than heteroerotic unconscious choices, of which the former
are as consequential as are heterosexual preferences in normal
life . . . but even more important when it comes to mental illness!
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Comparable foolishness is found in a hypothesized identification
with the opposite-sex parent, rage toward same-sex siblings,
castration anxiety, an unconscious fear of heterosexuality, a faulty
sense of gender identity, and so forth—all emphasizing early devel-
opmental experiences and more or less based on the assumption
that normal development leads to heterosexuality.

The view that homosexuality is pathological is currently held
almost exclusively by right-wing ideologues and religious funda-
mentalists; at present, it is the overwhelming view of unbiased sci-
entists that same-sex preference, when it occurs, is no less “natural”
than its opposite-sex counterpart. Some of the evidence for this
comes from the widespread distribution of homosexuality among
animals. Once a species is observed long enough, nearly always it
eventually reveals instances of homoeroticism, usually via male—
male and/or female—female mountings, often with genital contact
and pelvic thrusting. In most cases, these interactions take place in
the context of bisexuality, typically by juveniles.

What is uniquely human, or nearly so, is the existence of at
least some individuals for whom homosexuality is an exclusive pref-
erence, that is, individuals occupying the far end of Kinsey and col-
leagues’ 7-point scale. To my knowledge, the only other mammal
species of which this is true are domestic sheep, Ovis aries, among
whom some rams appear to be homosexual exclusivists, regularly
ignoring ewes in heat and preferring to mount other rams.!" Some
rams are heterosexual (55-75%, depending on the study), some
bisexual (18-22%), some exclusively homosexual (7-10%), and
some asexual (12-19%). The homosexual rams, interestingly, are
masculinized; that is, they are the mounters rather than the ones
mounted. It seems plausible that these individuals have experi-
enced intrauterine influences upon their sensory receptors and/or
brain mechanisms, rendering them sensitive to male pheromones
rather than female.?

It is difficult to identify what might be uniquely shared by
domestic sheep and human beings, such that they, alone among
other animals, exhibit exclusive homosexuality. Dominant male
baboons will on occasion accept what appear to be sexual advances
from subordinate males, but I do not know any instances in which
male—male pairs establish a close social and sexual relationship
while ignoring nearby fertile females. There is, of course, no reason
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to believe that such examples won’t eventually be identified, among
mammals in general, or primates in particular. If current specula-
tion proves correct, they would likely correlate with a complex
cascade of hormonal events. Thus, it is generally accepted that
hormones, especially circulating sex hormones, can activate exist-
ing neural patterns and predispositions. It was thought for a time
that gay men were “that way” because their testosterone levels
were lower than that of heterosexuals, with bisexuals in between,
just as lesbians were supposed to be “androgenized” relative to
straight women. Such “findings” were never confirmed, but none-
theless penetrated into much popular consciousness.'

What is somewhat newer, however, and for our purposes more
important, is the idea that in addition to being activational, hormones
also have an organizational role, influencing the establishment of
brain systems and structures beginning early in embryology. Even
here, however, some sort of genetic involvement seems necessary,
even if merely permissive rather than directly causative.

Perhaps the strongest argument for a biological underpinning
to same-sex preference is a simple generalized one, deriving from
how remarkably widespread it is in the biological world. In one of
the earliest such reports, published in 1979, anthropologist Linda
Wolfe presented detailed data on the sexual behavior of a troop
of 60 adult female Japanese macaque monkeys, within a troop
composed of 140 animals overall."* Wolfe described a substantial
frequency of female—female mountings, results that essentially
were not believed—at least, not initially. But as further observa-
tions accumulated from a wide array of species, the conclusion
became inescapable: Homosexuality is a common fixture in the
lives of many animals, perhaps most.

More than 30 years after Wolfe’s pioneering observations,
same-sex pairing and attempted copulation have been described
for a vast array of animal species, including all the major verte-
brate groups as well as mollusks, insects, even nematode worms,
and among free-living individuals as well as under captive condi-
tions. Moreover, it is likely that the actual frequency of homosex-
ual behaviors among animals is higher than reported, simply
because when sexual behavior is observed among “monomorphic”
species (those in which male and female look similar), it is typically
assumed even now that the interaction is heterosexual.
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Natural Exuberance?

A popularized book titled Biological Exuberance: Animal
Homosexuality and Natural Diversity described a wide range of
same-sex behaviors among 470 different species.”® This number
should be taken with a grain of salt, however, since in his eagerness
to overcome what he perceived as a pro-heterosexual scientific
bias and to “document” the full range of animal homosexuality,
the author, Bruce Bagemihl, seems to have deviated in the oppo-
site direction, uncritically accepting nearly any account of same-
sex sociability as indicating homoerotic behavior. Moreover, his
explanation for the existence of animal homosexual behavior is
downright silly: that nature is simply abundant, surprising, and—
his word—exuberant.

In one respect, Bagemihl is altogether correct: Nature really is
abundant, surprising, and wonderfully exuberant, but this is simply
a description of how it appears to us. In no way does the word
“exuberance” explain anything at all, just as Aristotle didn’t really
explain why objects accelerate when they have been dropped, by
claiming that they become increasingly “jubilant” as they approach
the ground. There is something delightfully liberating about exu-
berance generally, and perhaps sexual exuberance in particular, but
it is bone-headedly unscientific to maintain that gay and lesbian
sexuality, for example, simply result from nature’s profligate fond-
ness for variety as such.

It is doubtless more pleasant to revel in diversity—whether of
human or nonhuman sexuality—than to morosely deny its exis-
tence. Moreover, it must be challenging for religious fundamen-
talists to maintain that homosexuality is contrary to God’s law and
therefore a mortal sin once it is seen to be widespread in the natu-
ral world. Alternatively, perhaps there is simply a widespread prud-
ish disinclination to look honestly at animal sexuality in general
and at homosexuality in particular, discernible in the shocked sur-
prise evoked when the facts are made clear. In 2005, for example,
the blockbuster movie March of the Penguins was widely embraced
by the viewing public in general and by Christian fundamentalists
in particular as testimony to the potency of monogamy in nature.
Shortly thereafter, considerable media attention, seasoned with
outright disbelief, followed publication of the fact that male
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chinstrap penguins form long-standing pair bonds . . . with other
male penguins!*®

To be sure, the situation among animals could be illuminating
for Homo sapiens as well, especially when it comes to possibly
revealing certain generalizable evolutionary pressures. At least,
this seems to be a fear on the part of many biologists, most of
whom are constitutionally disinclined to extrapolate from their
animal-based research to the human condition, as well as for
antigay activists, who worry that animal studies will somehow
“naturalize” what they see as immoral behavior. Thus, those male
chinstrap penguins at the Central Park Zoo successfully fostered a
chick and also gave rise to a best-selling children’s book, And Tango
Makes Three. For several years running, this book has exceeded all
others as the one most requested to be banned from libraries, a
situation that does not seem to have been ameliorated by the fact
that after constituting a male—male unit for 6 years, one of these
male penguins ran off with a female named Linda.

Animal research, applied indiscriminately to human beings, can
be misleading. There have, for example, been numerous research
findings dealing with same-sex courtship in that long-time favor-
ite of research geneticists, the fruit fly, genus Drosophila. Several
different mutations have been identified that induce males to court
other males instead of females.!” Sexual behavior in these animals
is very strongly controlled by pheromones and how the fruit fly’s
brain responds to them. Behavior geneticists have known for
decades of a particular mutation—appropriately known as fruit-
less—that induces males to court other males. Others have also
been identified. But nothing as clear-cut applies to human beings:
It is simply not the case that gay men prefer sex with other men
because they are unable to distinguish them from women.

Solet’s turn briefly to some of the evidence for homosexual genet-
ics among human beings in particular before we consider various
hypotheses as to how any such “gay genes” might be maintained.

Homosexual Genetics

In the early 1990s, Dean Hamer, a geneticist at the U.S. National
Institutes of Health, led a study that reported the existence of a
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specific allele located on the X chromosome—Xq28—that
predicted gay versus straight sexual orientation in men."® It gener-
ated a media firestorm."” Subsequent research has been confusing,
showing that at minimum, the situation is considerably more com-
plicated than had been hoped by some (notably, most gay rights
advocates) or feared by others (who insist that sexual orientation
is entirely a “lifestyle choice”). Thus, some studies have failed
to confirm any such role for Xq28,'” while others have been
supportive.”’

It is also increasingly clear that whatever its impact on male
homosexuality, this particular allele does not relate to lesbianism.?!
Moreover, other research strongly suggests that there are regions
on the “autosomal” (nonsex) chromosomes that influence sexual
orientation in people.”? A reasonable summary statement at pres-
ent is that when it comes to male homosexuality, there is almost
certainly a direct influence—although probably not strict con-
trol—by one or more alleles. Ditto for female homosexuality,
although it is increasingly clear that the genetic mechanism(s) and
almost certainly the relevant genes themselves differ between the
sexes.

Beyond the suggestive but inconclusive search for specific
sex-orientation alleles, other genetic evidence has emerged. On
average, approximately 3% of men and about 2% of women in the
United States are gay, and yet, if we look at the sisters of homo-
sexuals (gays and lesbians taken together), it turns out that more
than 6% are lesbian. This is about three times what would be
expected from a random sample. Similarly, 8% of the brothers of
homosexuals turn out to be gay, which is significantly higher than
the 3% that would be expected from chance alone.” To summa-
rize: If one sibling is homosexual, this means that his or her sibling
is significantly more than randomly likely to be homosexual as
well. Although such a finding is consistent with genetics, by itself it
doesn’t prove a genetic connection, since a comparable result
could arise if environmental factors alone were operating. After
all, siblings don’t only share half their genes; they are also likely to

iv. A decade later, he suggested the existence of a “God gene” (see this book, Chapter
7). Dr. Hamer hasn’tyetannounced that God is homosexual, nor—to my knowledge—
has he reported thus far on the existence of a gene for finding genes.
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share an environment. On the other hand, had the siblings of
homosexuals turned out to be 7o more likely to be homosexual than
would be expected by chance, then we would have to conclude
that genetic factors (along with environmental ones) are unlikely
to be involved. So a prima facie case exists, even without the inde-
pendent gene sleuthing of Hamer and others.

Twin studies have yet more to contribute. Monozygotic (MZ)
or “identical” twins share 100% of their genes, since they develop
from a single egg that splits in two immediately after fertilization.
Of course, MZ twins have also shared the same prenatal environ-
ment. Dizygotic (DZ) or “fraternal/sororal” twins shared the same
prenatal environment as well, and since they have the same mother
and father, they share 50% of their genes, which makes them no
more similar genetically than full siblings born separately. Half-
sibs (the same mother or father, but not both) share 25% of their
genes. By comparing different kinds of twins, it is possible to learn
quite a lot about the general degree of genetic influence for any
trait, although precise alleles cannot be identified.

Numerous comparisons can be made, not only between MZ
twins, DZ twins, half DZ sibs, and unrelated individuals, but also
by introducing another distinguishing variable: whether such pairs
were reared together or apart. For example, comparing MZ twins
reared apart with MZ twins reared together helps tease out the
impact of genotype: More precisely, it helps control for the role of
shared environment, since such individuals will have the same
genes while experiencing different environments. A key depen-
dent measure here is “concordance rate,” essentially the probabil-
ity that both members of a pair possess a particular trait given
that one of them has it—or, alternatively, the probability that both
lack the trait given that one of them doesn’t have it. To conduct
such analyses is to confront a rapidly multiplying subuniverse
of logical and statistical complexity, but the bottom line strongly
supports genetic influence . . . although stopping short of genetic
determinism.**

For example, the concordance of homosexuality among MZ
twins is about 50%, showing that the role of genes is real, since the
concordance among DZ twins is considerably lower.” But the fact
that the MZ concordance rate isn’t 100% shows a definite role for
their environment, including gene—environment interactions.
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(Since MZ twins share 100% of their genes, if genes totally deter-
mined sexual orientation, their concordance for homosexuality
and heterosexuality should also be 100%.) Other comparisons are
also important: MZ twins reared together share the same genes as
well as the same environment (although the environments for two
different individuals can never be precisely the same!); MZ twins
reared apart share the same genes but very different environments;
DZ twins reared together share 50% of their genes and somewhat
the same environment; DZ twins reared apart share 50% of their
genes and very different environments; adopted siblings have alto-
gether different genes and somewhat the same environment;
random pairs from the population at large have different genes
and different environments.

It is impossible to summarize in detail the welter of twin-based
findings without devoting an entire book to the effort. Among
some of the interesting conclusions that can be drawn, however, is
that the concordance of homosexuality for adoptive siblings, for
example, is lower than for biological siblings, which in turn is
lower than that for DZ twins, which is lower than that for MZ
twins. This is precisely what would be expected if genes exert a
nonzero effect. In addition, concordance rates among female MZ
lesbians is higher than that among gay male MZ twins, and simi-
larly, the concordance rate among female DZ lesbians is higher
than among their male DZ counterparts—suggesting that the
genetic influence on homosexuality may be higher among women
than among men, while further supporting the idea that the genetic
influence upon homosexuality differs somewhat, in some way,
between women and men.”® Other studies confirm the fact that the
tendency to be lesbian or gay has a substantial heritability—which
means that a significant proportion of the variation in sexual pref-
erence correlates with variation in underlying genotype.?’

Prior to recent times and the prospect of iz vitro fertilization or
do-it-yourself “turkey baster babies,” the likelihood was that
people who were exclusively homosexual did not reproduce at all;
they, too, had to have descended from heterosexual ancestors,
which by itself suggests a complex heredity for the trait.

Finally, perhaps the most cogent argument for a substantial
genetic component to sexual orientation comes from a single qual-
itative, nonexperimental, nontechnical observation, but one that is
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so widespread as to be unarguable and highly revealing, namely,
the stunning fact that around the world, huge numbers of people
struggle against their sexual orientation, often desperately seeking
to become heterosexual so as to avoid social ostracism and/or
conform to their religious expectation of what constitutes appro-
priate sexual behavior. If sexual orientation were simply a personal
“lifestyle” choice, it is inconceivable that so many people would
voluntarily subject themselves to so much misery.

It is also notable that intrapsychic battles of this sort are over-
whelmingly lost, despite the typically earnest—even desperate—
desire of the participants to change, and (at least in the United
States) notwithstanding a small army of ideologically committed
therapists. Even those relatively few cases of “successful” conver-
sion therapy typically last less than a year, and, moreover, they
involve a disproportionate number of subjects who were initially
bisexual rather than exclusively homosexual in the first place.?®

Unlike certain traits that are under strict genetic control
(eye color, blood type, etc.) and others that are entirely determined
by the environment (e.g., what language someone speaks), most
behavioral traits—including but not limited to sexual orientation—
are influenced by both genes and environment. Accordingly,
isn’t it likely that individuals with an inclination toward homo-
sexuality would have been more prone to behave homosexually
in a more gay-tolerant social environment, and vice versa?
If so, then in societies that did not welcome sexual diversity,
homosexual-prone people might well have historically been more
inclined to marry and even have children, all the better to fit in.
This would have contributed to the maintenance of same-sex
preference, but as we have already seen, it couldn’t have done the
job by itself.

We must conclude that even though the route from genotype
to sexual orientation is winding and not yet entirely revealed, it
unquestionably exists. Given, furthermore, that homosexuality is a
cross-cultural universal, with the proportion remaining roughly
the same around the globe and throughout human history, we are
left with an undeniable evolutionary puzzle. In the pages to come,
we will not unravel this puzzle; however, we shall attempt to
identify and evaluate some of the key ingredients in what promises
to be a very complex situation.
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A Possible Role for Kin Selection

At first glance, homosexuality and altruism seem no more con-
nected than apples and oranges. But of course, apples and oranges
aren’t altogether dissimilar (both are fruit). And homosexuality
and altruism are similar as well, in that each poses a comparable
theoretical dilemma, namely, the fact that alleles promoting either
tendency necessarily promise—or threaten—to act against their
own propagation. Altruism 7zeans an action that promotes the suc-
cess of people other than oneself, and so basic definitional logic
says that it should be replaced by alternative genes that promote
one’s own success, that is, genes for selfishness. Homosexuality
means same-sex erotic preference, which also appears logic-bound
to diminish the reproductive success of any genes that promote
such activity. Like genes for altruism, genes for homosexuality
should therefore be replaced by alternative genes, with selfishness
succeeding altruism and homosexuality giving way to heterosexu-
ality. But, like altruism, homosexuality does not merely exist; it
flourishes in significant numbers.

As it happens, an especially satisfying scientific explanation for
altruism has been proposed and is strongly supported by the evi-
dence. It also offers some promise for explaining homosexuality.
Known as “inclusive fitness theory” or “kin selection,” it essen-
tially argues that once evolution is seen to operate at the level of
genes rather than organisms, the paradox of altruism melts away
insofar as individuals are selected to act on behalf of their constitu-
ent genes. This is because beneficence toward others, at the level
of behaving organisms, although appearing to be altruistic, can
constitute unacknowledged selfishness at the level of genes, if
“altruists” are actually benefiting identical copies of their own
altruism-promoting genes, contained in other bodies. And in fact,
humans, like other animals, typically dispense altruism toward
genetic relatives—hence the phrase “kin selection.”

This insight, due largely to the genius of theorist William D.
Hamilton, has literally revolutionized evolutionary biology in
recent decades.”’ It has been used to solve such mysteries as food
sharing, alarm calling, and willingness to run risks defending
others from predators. It is strongly implied in the “grandmother
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hypothesis” for the evolution of menopause, which we have already
considered. It also stimulated biologists to look for a possible kin-
selected basis for human homosexuality, since the reason food
sharing, alarm calling, and predator repelling (in addition to other
seemingly altruistic acts) are evolutionary mysteries is that when
push comes to shove, they involve foregoing reproductive oppor-
tunities for oneself while conveying a compensatory benefit to
others. And the answer, of course, is that at the genetic level, those
“others” are really “oneself.”

Sharing food, giving alarms, and repelling predators—along
with many other forms of social cooperation—were evolutionary
conundrums because they translated into reproductive restraint."
And in fact, the most satisfying application of inclusive fitness
theory to a prior evolutionary mystery had to do with explaining
the presence of sterile worker castes among social bees, wasps, and
ants. It’s a long story, basically revolving around the fact that
because of their peculiar genetic architecture, worker bees, wasps,
and ants share more genes with the offspring of the queen than
they would with their own children, were they to reproduce.
Not surprisingly, once kin selection became established within the
intellectual repertoire of evolutionary biologists, there ensued a
flurry of efforts to ascertain whether it could do for homosexuality
what it has done for altruism. How neat it would be if homosexual
humans were even a little bit like worker bees, producing on
average fewer children than heterosexuals, but compensating
genetically via their own inclusive fitness, that is, conveying
a reproductive lift to their relatives, and thereby, to their own
distinctive alleles.

It seems that the hypothesis was first explicitly proposed by
noted evolutionary biologist Edward O. Wilson,** who suggested

v. The phrase “inclusive fitness theory” derives from Hamilton’s insight that an
accurate account of fitness must be more inclusive than simple reproductive success;
it must be expanded to include the effect of a given behavior on identical copies of
the genes in question that are carried in the bodies of those benefiting from the
seemingly altruistic act.

vi. There is no particular evolutionary mystery attendant upon getting one’s own
food, defending self or family from predators, and so forth. It is only when behavior
results in a kind of self-denial that it becomes problematic.
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that because homosexuals were freed from the obligation of invest-
ing time and energy on their own reproduction, perhaps they were
then able to assist their siblings and other relatives to rear their
offspring, to the ultimate evolutionary benefit of any homosexual-
ity-promoting genes present in those additional children thereby
produced.

Unfortunately, the data suggested otherwise.

For starters, available evidence did not show that homosexuals
spent an especially large amount of time helping their relatives, or
even interacting with them. Moreover, when homosexuals did
provide notable amounts of assistance to others, it did not appear
that this helping behavior was especially directed toward genetic
relatives.’! Another study, comparing 60 heterosexual with 60
homosexual English men, found “no significant differences
between heterosexual and homosexual men in general familial
affinity, generous feelings (willingness to provide financial and
emotional resources), and benevolent tendencies (such as willing-
ness to baby-sit).”*? These results were based on surveys; accord-
ingly, they revealed opinions and attitudes rather than actual
behavior. Moreover, they involved modern industrialized societ-
ies, which presumably are not especially representative of human-
ity’s ancestral situations. Nonetheless, it was reasonably concluded
that if assisting one’s relatives were a robust feature associated with
same-sex preference, it should have been revealed.

Another hypothesis was promptly floated, namely, that since
there is some anthropological evidence that homosexual men were
more than randomly likely to become priests or shamans, perhaps
the additional social prestige conveyed to their heterosexual rela-
tives might have given a reproductive boost to those relatives—
and thereby, to any shared genes that predisposed toward
homosexuality.** An appealing idea, but once again, sadly lacking
in empirical support.

Further discouraging to the kin selection hypothesis is that—
especially in modern, Western societies—parents do not generally
react with delight when they learn that a child is gay or lesbian,
whereas if homosexual children were analogous to the “helpers at
the nest” phenomenon among birds, we might expect if not out-
right enthusiasm at least a consistent level of tolerant acceptance
on the part of those older, breeding adults who can expect to
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be helped."® One might also anticipate that if kin selection
were involved, homosexuality would be more frequent if there are
other siblings to be assisted and vice versa. But in fact, singleton
children are no less likely to be homosexual than are those with
siblings.

Another problem with attributing homosexuality to kin selec-
tion is that it isn’t clear why individuals who enhance their fitness
by helping relatives should #/s0 engage in same-sex erotic and
bonding behavior at all. Why aren’t people with an above-average
predilection for aiding their relatives also inclined, say, to hop on
one leg instead, or to experience olfactory hallucinations, or to
talk in tongues? Why should their sexual predisposition be at issue
in the first place, and given that it is, why aren’t they inclined to
have sex with plants, or to masturbate obsessively? After all, as
already noted, same-sex copulations are not in themselves repro-
ductive, and—Ilike any sexual interactions—they also require lots
of time and energy, which might otherwise be expended directly
on behalf of reproducing relatives or somehow used to obtain
other proximate rewards.

But on the other hand, it is possible that—as Mark Twain
famously responded to the announcement of his own demise—the
death of kin selection as an evolutionary explanation for homo-
sexuality has been greatly exaggerated. Thus, as already noted, the
less-than-impressive levels of intrafamily benevolence reported
for homosexuals were based on technologized, 20th-century pop-
ulations, which might not reflect the long period of small-scale,
nontechnological hunter-gatherer living in which such tendencies
would presumably have evolved. And in fact, some interesting
and suggestive research has recently emerged, focusing on male
homosexuals among a more traditional population on the island of
Samoa.

Known as fa’afafine, these individuals do not reproduce.
They are, however, fully accepted into Samoan society in general,

vii. Inmany bird species, young adults who are physiologically capable of reproducing
do not do so; instead, they remain as “helpers at the nest” of their relatives—typically
their own parents—assisting in the rearing of sibs and half-sibs. In the process, genes
for altruistic helping and reproductive restraint can be promoted even if the
individuals doing the helping do not breed at all, so long as they are present in those
additional kin whose success they enable.
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and into their kin-based families in particular. Of particular note
is that fa’afafine are significantly more prone to behave in a posi-
tive avuncular manner than are heterosexual uncles. Thus, they
are more likely to purchase toys for their nieces and nephews,
babysit, contribute money for the children’s education, and gener-
ally provide high levels of indulgence and emotional support, in
addition to their material assistance. These men are not simply
fond of all children; rather, they lavish their attention upon their
nieces and nephews (with whom they share, on average, 25% of
their genes). This supportive role of fz’afafine even exceeds the
contributions of heterosexual women as supportive aunts.**

It has recently been argued, most cogently by anthropologist
Sarah Hrdy, that for much of human evolutionary history, child-
rearing was not the province of parents (especially mothers) alone;
rather, our ancestors engaged in a great deal of “allo-mothering,”
whereby nonparents—other genetic relatives in particular—
pitched in.*’ It makes sense that such a system would have been
derived by Homo sapiens, of all primate species the one whose
infants are born the most helpless and that require the largest
amount of postbirth investment. Insofar as it genuinely does “take
a village to rear a child,” no one should be surprised if some of
the most engaged assistants turn out to have been the child’s gay
relatives.

One effect of modernization has been a reduction in infant
mortality and a parallel decrease in average family size, the so-
called “demographic transition.” A consequence of this, in turn,
might be that with fewer children per family, the industrialized
world offers less opportunity for homosexual offspring to convey
benefits to their heterosexual siblings, simply because there are
tewer of the latter. Add to this the fact that with enhanced mobil-
ity, it is increasingly common for children, regardless of their
sexual orientation, to leave their nuclear family to attend school
and eventually start their own domestic lives. Hence, it is possible
that kin selection was involved in the initial evolution of human
homosexuality, but with little or no fitness payoff currently detect-
able, except in traditional societies. It may also be significant,
therefore, that unlike the experience of gays and lesbians in much
of the industrialized world, fa’afafine are fully integrated into
Samoan society and are not discriminated against.
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The implications are potentially large, and not only for a deeper
scientific understanding of how and why homosexuality may have
evolved. Thus, if—as may well be the case—homosexuals are only
able to display their kin-selected inclinations to assist their hetero-
sexual relatives when homosexuality is tolerated, then what is mal-
adaptive is discrimination against homosexuals rather than
homosexuality itself. Let’s be more optimistic: If current trends
persist and homosexual rights continue their current trajectory
toward greater acceptance, this might generate a return not only
to a more “natural” human condition but also to a higher inclusive
fitness payoff experienced by gays and lesbians as well as—no
less—by their relatives.

Resources, Groups, and Reciprocity

There is yet another route whereby kin selection could have led to
the evolution of homosexuality without requiring that gays and
lesbians were doting brothers and sisters, uncles and aunts. If some
human ancestors with a same-sex preference merely reproduced
less (or not at all), this in itself could have freed up resources for
their straight relatives, without necessarily requiring that the
former were especially collaborative or directly altruistic to their
breeding heterosexual relatives. The argument is similar to one
that helps explain the widespread within-family social support for
individuals who enter monasteries, nunneries, or the priesthood,
substituting homosexual orientation for vows of chastity: Such
actions can, in theory, reduce the pressure of scarcity on those left
“outside.”

It’s worth emphasizing here that there is currently no evidence
for a genetic propensity in favor of taking vows of chastity, whereas
there is for homosexual orientation. Also, the “more resources
for everyone else” hypothesis has more than a whiff of “group
selection” about it, since it posits that by foregoing or diminishing
their own reproduction, homosexuals would have conveyed a ben-
efit to the remaining group members. The problem is that these
beneficiaries are liable to have included nonrelatives as well as
those sharing part of the homosexuals’ genotype. As a result, this
hypothesis is vulnerable to selfish exploitation by unrelated group
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members who might gain by homosexuals’ reproductive restraint,
without having to give up anything."#

But the payoff needn’t have been all or nothing. Freeing up of
resources could conceivably have been at least a contributing
factor, especially if while diminishing their own reproduction,
homosexually inclined individuals were able to enhance the amount
of food, living space, adult attention, and so forth that remained
“all in the family,” instead of conveying benefit unselectively to
everyone in the group.

There isalso a case to be made for homosexuality having evolved
via strict group selection, independent of any inclusive fitness ben-
efits, as follows: If groups containing large numbers of homosexu-
als reproduced less rapidly, they would be less likely to overexploit
their resource base.’* Other models have also been proposed,
focusing on social interaction rather than resource exploitation.
For example, if homosexuality correlates with greater sociality and
social cooperation, then groups composed of proportionately
more homosexuals might function more smoothly, and also occupy
better habitats, which in turn would contribute to greater repro-
ductive success for their genes.*’

Of course, this presupposes that a society containing significant
numbers of homosexuals would be less fraught and conflict ridden
than one with fewer, which would seem to necessitate far more
tolerance and acceptance of same-sex preference than is true today,
at least in the industrialized West. The theory, at least, is intrigu-
ing and consistent: Given that male-male competition for access
to females is a frequent cause of violence—among animals as well
as humans—a case could be made that the larger the number of
gay males, the less competition among heterosexual males for
access to females, since gay males, once they self-identify, are no
longer reproductive threats to their heterosexual colleagues.

On the other hand, there might be a corresponding increase in
competition among gay males themselves! This could, however, be
expected to be less intense than among straight males, since the latter
compete for females, a “resource” that lends itself to being repro-
ductively monopolized—at least for 9 months at a time—whereas

viii. We'll look at the fraught question of group selection later, in Chapter 8, when
we consider one of the chief hypotheses for the adaptive significance of religion.
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male physiology makes it more possible, at least in biological terms,
for gay lovers to “share.”

There is another generalized explanation for the evolution of
altruistic behavior, disconnected from group selection and which,
unlike kin selection, makes no assumptions about genetic related-
ness between altruist and beneficiary. Technically but incorrectly
known as reciprocal altruism,™ it is simply a biological version of
“you scratch my back, I'll scratch yours” or “one good turn deserves
another.” The basic idea, first elaborated by sociobiologist Robert
L. Trivers in 1971, is that individual 1 could be selected to do
something that benefits individual 2 if there is sufficient likelihood
that some time in the future, the tables will be turned whereupon
individual 2 repays the debt.’® As Trivers demonstrated, a system
of this sort could evolve so long as the cost to individual 1 for her
initial action is relatively low, and the benefit to individual 2 is
high. The biggest fly in the reciprocating ointment, however, is
the temptation to cheat; that is, for individual 2 to accept aid when
in need, but then decline to reciprocate when the situation reverses
and it is time for individual 2 to repay the favor.

For all its appeal—emotional as well as intellectual—it has
proven difficult to identify clear-cut examples of reciprocity among
animals. (The sole uncontested case involves vampire bats, who
indulge in a heartwarming practice whereby those individuals who
have successfully flown and fed by night regurgitate part of their
blood meal to others less fortunate. Grateful recipients are then
likely to reciprocate when they are successful and their earlier
benefactors would otherwise go hungry.”’) Human beings, on
other hand, are the reciprocators par excellence. We share all sorts
of things, often exchanging favors when not trading actual
objects.

The connection of all this to homosexuality may seem obscure.
Indeed, it may well be obscure! But here is the idea. Reciprocity
doubtless plays a role in cementing mateships, as it does with
friendships. The fact that gays and lesbians are every bit as prone
to invest in their same-sex partners as are heterosexuals may seem

ix. Incorrectly because as we’ll see, it doesn’t really imply altruism at all, but rather,
selfish benefit for the supposed “altruist.” Hence, I prefer to call it simply
“reciprocity.”
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to be an evolutionary anomaly, insofar as the latter are far more
likely to reproduce. Two considerations are relevant here: For one,
as already noted, many homosexuals are actually bisexual, or oth-
erwise capable or inclined to reproduce, so that mutual aid within
a same-sex partnership can contribute at least somewhat toward
the fitness of each. For another, let’s assume that there is a kin-
selected payoff to homosexuality, via assistance rendered to one’s
genetic relatives: This could lead to a generalized inclination to be
helpful and thus for homosexual partners to express such inclina-
tions as well. It also would not preclude taking care of oneself via
reciprocity with a partner, especially when “altruistic” assistance
to genetic relatives is not immediately necessary or feasible.

In addition, it has been suggested—although not as yet clearly
demonstrated—that homosexuals tend to be especially talented at
social skills such as caregiving. If so, then they could conceivably
be especially prone to mutually fitness-enhancing reciprocity. If
not, then we must look elsewhere. But where? Aside from kin
selection, reciprocity, and group selection, are there other promis-
ing hypotheses for the genetically based evolution of homosexual-
ity? The answer is yes.

Balanced Polymorphisms and Other Genetic Phenomena

A range of possibilities revolve around what geneticists call
“heterosis,” resulting in “balanced polymorphisms.” Consider a
well-known illness, sickle cell anemia, for which there are two rel-
evant alleles: Call them Sn for normal red blood cells and Ss for
sickle cell.* Ss generates a biochemical anomaly as a result of which
the sufferer’s red blood cells collapse into an erratic sickle shape,
causing them to stick together and clog blood vessels. In double-
dose (“homozygous”) form—that is, when individuals are SsSs—
the sickling allele is often lethal. One would therefore expect that
it would quickly disappear from the human gene pool. Indeed, itis
largely absent from most populations, except for certain regions

x. Please note: This is not to suggest that homosexuality is a pathology! Rather, the
example of sickle cell disease simply provides a well-known model for how any trait
can in theory be maintained over evolutionary time.
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that have a long history of malaria. It turns out that for complex
reasons, heterozygous individuals—who are SnSs and therefore
carry a single dose of the sickling gene—are more malaria resistant
than are homozygous normals (SnSn). As a consequence, the oth-
erwise deleterious sickling gene has been retained in the human
gene pool, even though it is strongly selected against in double-
dose form.

For our purposes, the idea would be that perhaps a genetic
predisposition for homosexuality, even if a fitness liability when
homozygous, could have been retained over evolutionary time if it
somehow conveys a compensating benefit when combined with
one or more other alleles.* No precise candidate genes have yet
been identified, but for now, the possibility cannot be excluded.*
Moreover, several suggestive qualitative arguments can in fact be
made. Here goes.

Geneticists recognize something called “linkage disequilib-
rium,” which is simply a fancy way of saying what should be obvi-
ous to anyone who has taken a high school biology course: Genes
aren’t piled up randomly and independent of each other, like beans
in a bottle. Rather, they are arranged, in a line, on chromosomes.
And this physical /inkage is bound to create a degree of disequilib-
rium, if we compare the frequency of genes as they actually exist
with what would be expected based simply on the fitness value of
each one taken separately. Even if a particular gene has an unhelp-
ful effect on fitness, it could still be maintained in substantial num-
bers if it is physically linked—on the same chromosome—to some
other gene conveying a benefit that more than compensates for
the first one’s disadvantage.

Even such linkage should eventually become less effective, how-
ever, since chromosomes (the X and Y sex chromosomes excepted)
regularly break and then reattach, occasionally crossing over with
their matching “homolog.” This enforced separation of genes
along a chromosome provides an opportunity—at least in theory—
for every gene to be evaluated independent of those to which it had
at one time been linked. But this sorting-out process takes time
and depends on many other factors. Crossing over does not reli-
ably set the stage for a lower fitness trait to be selected against.

There is also another, parallel process that could resultin a lower
fitness genetic tendency being retained over evolutionary time.
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Knownas “pleiotropy” (pleio = “many,” tropy = “turn” or “influence”),
it speaks to the rather common situation in which a single gene has
multiple effects, which sometimes seem quite disconnected. Thus,
genes “for” eye color in fruit flies often also influence the details of
how the affected animals court—which means, of course, that the
genes could just as well be identified as “for” courtship, with a
pleiotropic side effect upon eye color! Something comparable
could be going on with respect to sexual preference, if genes “for”
same-sex preference also generated, let’s say, more efficient kidneys
or better eyesight. The result would then be the maintenance of
homosexuality, not because it is adaptive in itself but in spite of the
fact that it might be maladaptive, so long as its genetic underpin-
ning were wedded to some positive aspect of anatomy, physiology,
or behavior that more than compensates.

Sadly, for those of us who like our explanations simple, this
idea, too, is still awaiting empirical support.

For yet another plausible idea whose only drawback is a lack of
evidence, there is always the prospect that homosexuality-promot-
ing genes simply arise unusually often, via mutation. There is
mathematically solid theory showing that “mutation-selection
equilibrium” could maintain even a trait as dramatic as exclusive
homosexuality if the mutation rate were high enough and selec-
tion against such a trait were sufficiently low.* But there is a prob-
lem here, too, in that selection should, over time, work against
such a mutational tendency, if alternative allele forms that are
more stable convey higher fitness. (And an even greater problem
is that such mutations have yet to be discovered!¥)

Male homosexuality is more frequent than its female counter-
part, at least among human beings. Of an anthropological sample
of 21 different societies, 11 (52%) had male-only homosexuality,
9 (43 %) had both male and female homosexuality, and only 1 (5%)
had female-only homosexuality.* Moreover, it appears that in
every human society, the frequency of male homosexuality (around
3%) is half again higher than female (around 2%). This pattern is
suggestive biologically no less than sociologically and could be due
to any number of reasons, ranging from greater male vulnerability

xi. This difficulty, although seemingly insuperable at present, could conceivably be
overturned by a research announcement tomorrow.
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to in utero stress to a presumed lower threshold for male sexuality
in general.

Developmental processes are often described as being relatively
“plastic,” if they are subject to substantial variation depending on
environmental conditions, or “canalized,” if they aren’t. Of course,
such terminology is simply descriptive; it doesn’t explain why this
difference exists. (We might call it the Rumpelstiltskin effect, whereby
people are prone to think that a phenomenon has been effectively
dealt with and will obligingly disappear—like that annoying, magical
dwarf in the famous fairy tale—once it has been named.)

It appears that homosexuality is more plastic in women
and more canalized in men, and in this case, at least, such greater
plasticity among women is consistent with expectation based on
evolution. For one thing, we can anticipate that compared to men,
women would be more inclined to switch from heterosexuality to
homosexuality with age, since women experience menopause, after
which any preexisting heterosexuality ceases to convey a direct
reproductive payoff, and which in turn would give greater scope
for “sexual fluidity.” This is what happens.** By the same token,
biologists would predict that since men retain the capacity to
reproduce into old age, they should be less predisposed to switch
from heterosexuality to homosexuality as they get older, and this,
too, is the case.”

There is growing evidence that much sexual preference is fluid,
among both sexes, but especially women. Considerable debate and
uncertainty swirl around how to describe and classify human sexual
preferences, as well as how to explain them. Finnish researchers,
for example, have data suggesting that nearly 33% of men and
66% of women have the potential for genetically influenced homo-
sexuality.* It appears that on balance, more women than men are
capable of adopting either same- or opposite-sex preference, with
the “decision” for women especially likely to be influenced by the
particular characteristics of any potential partner. Men, by con-
trast, are more prone to have a given sexual orientation first—
either homosexual or heterosexual—and then secondarily to find
suitable partners who match their existing preference.

Prominent among the defining genetic differences between
men and women is the fact that males are XY and females XX.
A sex-linked gene present on the X chromosome would therefore
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be effectively unpaired (since the Y chromosome carries very few
genes, and those it possesses lack partner alleles on the X).
Accordingly, any such X-carried trait is more likely to be expressed
in males. A recessive allele present in a woman’s X chromosome,
by contrast, stands a chance of being overridden by an alternative
allele on the other X. In this regard, it is interesting that among
birds, in which females are the “heterogametic sex,”™ female
homosexuality is more frequent than its male counterpart—the
opposite of what occurs in mammals.*’

Going further, let’s note that a new mutation (or any already-
present homosexuality-promoting allele) on a Y chromosome
would likely be expressed in all of a man’s sons, whereas a similar
gene on a father’s X chromosome may or may not be expressed
among his daughters, since unlike a Y-chromosome gene, one car-
ried on a paternal X chromosome would have to contend with the
corresponding alleles on the other X chromosome contributed by
the mother. It might later, of course, be expressed in his grand-
sons, but as the generations proceed the analysis becomes harder
to make and any relationship is more likely to be missed.

Alternatively, if such a genetic factor exists on the Y chromo-
some, it could only be expressed in males—but then, what about
female homosexuality? (Since women are XX and lack a Y chro-
mosome, a genetic factor for lesbianism couldn’t reside on the Y
chromosome.)

For all the excitement about identifying a “gay gene”—and all
the reality that to a significant extent, homosexuality clearly is
mediated at least partly by genetics—it must be emphasized that
genes don’t tell the whole story. For one thing, it is possible to
explain any trait, and especially to explain away any finding that
appears to disconfirm a genetic hypothesis, by arguing that the
trait in question shows “incomplete penetrance and variable
expressivity” . . . which is to say, sometimes the trait shows itself
(whether or not the underlying genes are there), and even when it
does, its actual manifestation will vary greatly.

Let’s conclude this section by emphasizing that no trait derives
from genes alone or from the environment alone. To be more affirm-
ing: Every trait derives from the interaction of the two. That said,

xii. Among birds, males are designated ZZ and females WZ.
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we’ll continue to examine the role of genetics in particular, simply
because DNA is the substrate upon which natural selection acts.

Other Social Payoffs

Time, now, for a reasonable historical assumption about how we
got to be the way we are: During our long Pleistocene adolescence
as a species, men were probably evolutionarily fit in proportion as
they were good with projectile weapons, at anticipating the habits
of game and of potential enemies and competitors, and at attract-
ing and keeping mates, of course . . . with much of the latter two
occurring in proportion as men succeeded at the former four. With
the development of agriculture and early civilization, however, it is
likely that the optimally adapted person—of either sex—tilted
more than previously toward social skills, verbal ability, etc.* The
likelihood is that these traits had always been favored to some
degree, but perhaps especially so once people occupied large set-
tled communities. And so, the argument goes, natural and sexual
selection came to favor social and communicative skills—at which
homosexuals tend to exceed heterosexuals.®

What does this have to do with genetics? Just this. Maybe in
evolutionary time, exclusive homosexuality has been a fitness
catastrophe, like sickle cell disease, but just as sickle cell disease
persists because in single dose its underlying allele conveys a ben-
efit with respect to malaria, perhaps one or more homosexuality-
promoting alleles were retained because they also conveyed a
particular payoff. That fitness-supporting homosexual benefit
could have derived from the verbal facility and/or social and com-
municative skills just described. The outcome might then be a
stable frequency of exclusive same-sex preference, just as heterosis
produces a steady frequency of people with sickle cell disease.

C. R. Dewar, who first developed this line of reasoning, argues
that if selection has favored an intermediate degree of “gayness,”
perhaps because of verbal facility and related assets, this would
lead to exclusive homosexuality cropping up persistently at one
tail of the distribution, even though homosexuality itself would
not have been selected for directly. He turns to head size of human
embryos for an example. Thus, selection favors the production of
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babies whose heads are pretty much as large as possible, so as to
accommodate maximum brain development. Sometimes, however,
this selective pressure results in babies whose heads are simply too
big to be accommodated by the mother’s birth canal: The result-
ing cephalopelvic disproportion is a significant cause of mortality
during childbirth, especially in societies without access to modern
obstetrical procedures.

Nevertheless, Dewar argues, such genes aren’t edited out of
the population because they are advantageous when present at
intermediate levels:

It might be safer at birth to have a small head with a small brain and
to be born with the ease of a puppy, but it is just too massive a disad-
vantage throughout the remainder of life. In reproductive terms it’s
better to take the risk associated with a large head. Similarly it might
be too big a disadvantage in a post-hunter—gatherer society to be
aggressive with poor communication and social skills (as a result of
being highly responsive to available androgens) even if the alternative
means there is a 5% chance of being exclusively homosexual. This
also parallels the observation that homosexual children are born to
heterosexual parents. Parents with large heads who have survived
childbirth may themselves conceive children who do not. Indeed it is
invariably the case that parents of children who die during childbirth
survived their own birth.*

Bear in mind that in traditional societies, homosexuality often
served a social role, beyond possible assistance in rearing the off-
spring of genetic relatives.’! Perhaps the social payoff associated
with same-sex preference—quite aside from any kin-selected pay-
off—was sufficient to keep same-sex alleles around, even though
some proportion of regularly produced exclusive homosexuality
(analogous to having a too-large head) was the price to be paid.
Not quite heterosis as with sickle cell disease, but close.

Different Effects in Different Sexes?
A final gene-based hypothesis goes by the unfortunate name of “sex-
ually antagonistic selection.” It sounds complicated but is actually
quite straightforward. What if one or more alleles that predispose

toward homosexuality (and with it, lower reproductive output)
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in one sex actually work in the opposite manner in the other sex?
I prefer the phrase “sexually complementary selection,” since the
hypothesis does not so much imply antagonism between the genetic
effect in males versus females as complementarity in outcome: A fit-
ness decrement experienced when the relevant genes exist within,
say, males is more than compensated—for the genes in question—
by a fitness enhancement within females. And vice versa.

There is some supportive evidence. In one study, it was found
that the fecundity of mothers of heterosexuals averages 2.07,
whereas mothers of homosexuals, from the same population, aver-
age 2.73 offspring.’? It turns out that numerous other relatives
from the mother’ line also showed higher fecundity.’® In general,
sexually complementary selection is suggested any time it can be
shown that the female relatives of male homosexuals have a higher
fitness than do the female relatives of heterosexual males. The
result would be that in the process of selecting for greater female
reproductive success, enhanced numbers of male homosexuals
have also been produced, as a side effect.

To my knowledge, there is as yet no evidence for a reciprocal
influence, whereby the male relatives of female homosexuals have
a higher fitness than do male relatives of heterosexual females.
And perhaps there never will be, given the accumulating evidence
that female homosexuality and male homosexuality may be genet-
ically underwritten in different ways.

Different Kinds of Social Glue

We turn now from focused genetic hypotheses to social ones—but
in doing so, we are not moving away from evolutionary consider-
ations. In fact, we aren’t really stepping away from genetic mat-
ters, either. This is because if it turns out, for example, that
homosexuality conveys a social benefit upon its practitioners—say,
by providing a kind of social glue that enhances adult bonds—any
long-term positive impact must depend on the “social benefit”
translating into a genetic benefit and thus an evolutionary
consequence . . . or else such a benefit would likely be short-lived.
Behind the social payoffs hypothesized below there lurks presumed
genetic and evolutionary payoffs as well.
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Let’s start with social hypothesis number one: practice. In might
not make perfect, but let’s face it, “doing what comes naturally”—
that is, sex—is often surprisingly difficult without practice! After all,
unlike eating, sleeping, keeping yourself warm, or scratching when
you itch, courtship and copulation involve interaction with another
individual, which introduces complexity into any occasion, espe-
cially one so inherently fraught as sex. In many cases, this is not
simply a matter of becoming a “great lover,” or even a good one, but
simply meeting the basic requirements for biological success.

Homosexual behavior could especially lend itself as an adaptive
opportunity for sexual practice if, compared to heterosexual
encounters, homosexual activity is less liable to serious social
repercussions if done clumsily. One might predict that insofar as it
provides practice and learning, homoerotic behavior should be
particularly frequent among juveniles, and less so among adults.
This is the case. Many free-living animal species show same-sex
mounting, nearly always among juveniles and nearly always dimin-
ishing rapidly with adulthood. On the other hand, the existence of
exclusive homosexuality—and in relatively high numbers, as
among Homo sapiens—goes against the expectations of the practice
hypothesis. It’s one thing for evolution to favor a behavior pattern
that generates useful practice, quite another if the “practice”
replaces the presumed goal. In addition, although some degree of
homoeroticism occasionally accompanies human childhood and
adolescence, there is no evidence that people who experiment sex-
ually in this manner eventually function more successfully as het-
erosexuals. The “practice hypothesis” may thus apply more to
animals than to people.

On to social hypothesis number two: sexual selection. The basic
argument here is that evolutionary success isn’t merely determined
by ability to survive (“ecological” or “survival” selection), but also
by an individual’s success in attracting and keeping a mate. It is
possible that a genetic tendency for homosexuality could be
retained, even if it would otherwise seem to result in diminished
breeding success, so long as such individuals were preferentially
chosen by members of the opposite sex. This seems unlikely but is
not impossible if, for example, some proportion of women have
been favorably disposed toward homosexually inclined men who
may also be especially caring and helpful, thus offering the promise
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of enhanced parental care.’* Related to this is the observation,
confirmed by many women, that they often find gay men appealing
because they are less threatening than their heterosexual counter-
parts, whose overt female-directed sexuality can verge on the
predatory. It remains to be demonstrated, however, that under
such circumstances, gay men actually end up fathering a significant
number of children. It is also unclear whether a reciprocal situa-
tion occurs, whereby at least some heterosexual men are especially
attracted to women with tomboy traits, and if so, whether there is
any connection between “boyishness” among adult women and
same-sex preference.

The third social hypothesis revolves around the notion of
homosexuality as social glue. Most research studies along these
lines involve animal examples. Perhaps this is because homosexu-
ality is more likely to have a social bonding effect among nonhu-
man creatures, or maybe biologists for some reason have simply
been more intrigued than sociologists by this possibility. In any
event, the thrust—pardon the expression—of many of these obser-
vations is captured in the title of one such research account:
“Establishing Trust: Socio-sexual Behaviour and the Development
of Male-Male Bonds Among Indian Ocean Bottlenose Dolphins.”
Approximately one half of all observed homosexual copulations
among these miniature whales are male-male. (Because male and
female dolphins both possess genital slits, males can achieve intro-
mission with other males.) Bonobos—“pygmy chimps”—are justly
renowned for being hypersexual; what, then, are we to conclude
aboutbottlenose dolphins, whose sexual “event rates”—for males—
average more than 2 per hour, which is nearly 40 times higher than
the frequencies reported for female bonobos in the wild?

Not coincidentally, bottlenose dolphins are highly social, and
their breeding system is such that the reproductive success of males
appears to hinge not merely on their heterosexual encounters but
also on the extent of male-male cooperation in bringing such
sexual liaisons about:

Of particular interest in bottlenose dolphin research is the relationship,
if any, between male homosexual behaviour and alliance formation,
a crucial part of male mating strategies. Males form first-order alliances
(pairs and trios) that cooperate to sequester and maintain exclusive
access to a single female for up to six weeks . . . an event known as a
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consortship. Some first-order alliances appear to remain highly stable
for 15-20 years. They typically pair with one or two other alliances to
form second-order alliances. Second-order alliances cooperate by help-
ing each alliance keep their respective females during consortships.
Although popular accounts occasionally infer that males coerce copula-
tions on the female, such behaviour has never been observed. Males
may also form a super-alliance of up to 14 individuals. Pairings and
trios within the super-alliance are labile, with no more than three males
consorting with a female at any time. However, if the pair or trio is
challenged by an outside alliance, the entire super-alliance may help
the pair or trio defend the female . . . a pattern otherwise seen only in
humans.

The bottom line is that bottlenose dolphins form unusually
intense male—male bonds, albeit in the service of heterosexual
breeding success, and they also engage in an unusually high fre-
quency of male—male sexual interactions, especially as juveniles. It
seems reasonable—maybe even likely—that the latter takes place
in furtherance of the former. But no one knows for sure. It is
tempting to extrapolate to humans, who also form intense male—
male bonds, although usually not with an eye toward cooperative
defense of a breeding female. It is interesting, though, that human
male-male bonds are probably most intense among combat
soldiers, and that positive sexual relationships among warriors has
a long and honored history. (This might also suggest a new per-
spective on the controversy surrounding “gays in the military”
within the United States.)

There are several other hypotheses that speak to the potential
of homosexual activity generating a positive social outcome. In
fact, from the perspective of “classical ethology”—in the tradition
of Konrad Lorenz and Niko Tinbergen—same-sex behavior
has long been seen as serving an important social function, quite
independent of any sexual motivation.”® Seemingly sexual acts,
including genital rubbing, mounting, and even intromission, have
thus been interpreted as simply part of a species’ communicative

xiii. It could also be argued that defense of women, and all that this implies
reproductively, is among the deeper evolutionary underpinnings of war fighting
itself—in which regard people might not be all that different from bottlenose
dolphins.
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repertoire, an automatic means of nonerotic signaling, and not
necessarily sexual at all.

It has been suggested, accordingly, that homoerotic interactions
can contribute to reconciliation after a conflict. It certainly seems to
do so among bonobos, at least: Female bonobos engage in signifi-
cantly more genital-genital rubbing immediately after an aggressive
interaction.”” But things are quite different in other species. Among
Japanese macaque monkeys, for example, female—female sexual
encounters are less frequent, rather than more, following a conflict.
In this case at least, aggressive behaviors inhibit subsequent homo-
erotic actions rather than facilitate them.”® And here is an interest-
ing side note, with possible wider implications: When a female
Japanese macaque monkey is confronted with a desirable male who
is not sexually interested in her, she will often react by mounting
him! Suitably stimulated, the male will then frequently reverse posi-
tions and copulate with the sexually aggressive female.*

What about the possibility, accordingly, that female—female
mounting is a similar tactic, used to inspire otherwise sluggish or
distracted males? (One cannot help thinking of the widespread
phenomenon whereby men typically find it sexually arousing to
see images of lesbian sex.) Sadly for this intriguing hypothesis, the
data suggest just the opposite: When male Japanese macaques
attempt to mount females who are engaging in female—female
mountings, the males are either ignored or sometimes even
attacked and driven away!®

Next, some other pro-social roles for homosexuality among
certain animals at least and possibly offering models for the initial
evolution and/or maintenance of homoerotic behavior among
human beings. Just above, we looked briefly at the prospect that
same-sex mounting facilitates reconciliation after conflict. In some
species, such as acorn woodpeckers, it reduces tension and makes
it less likely that conflict will occur in the first place.! In others,
such as American bison, dominant individuals mount subordinates,
with essentially no reversals.®? A reasonable interpretation is that
in such cases, homosexual behavior functions to diminish the
frequency of conflict, just as it does among acorn woodpeckers,
but by a more aggressive route: by reinforcing the existing domi-
nance hierarchy, and thereby keeping everyone in line, rather than
by directly fostering positive relationships as such.
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Here are some more animal examples, also emphasizing com-
petition, but without any discernible human implications. Consider
a species of dung fly (doesn’t everyone?). In one particular case,
males mount females when they encounter them, and females typ-
ically accept the first male to do so. Males also mount other males
who resist vigorously, jumping about and kicking while the
mounter seeks—usually quite successfully—to remain on their
backs, resembling a rodeo cowboy astride a bucking bronco.** This
appears to be an outright male-male competitive strategy, since
when a female appears, the male on top—the one who initiated
the mounting—has given himself an advantage: He can jump off
and immediately mount the female, while the male on the bottom
is too encumbered to do so. In this case, although the behavior
clearly involves same-sex mounting, it evidently occurs solely in
the service of heterosexual mating success.

A similar situation has been described for a species of parasitic
acorn worm.** When engaging in heterosexual copulation, male
acorn worms first transfer sperm, followed by a secretion from a
specialized cement gland, which seals the female’s vaginal opening
and serves as a kind of biological chastity belt that prevents the
female from copulating with any other males. Not uncommonly,
however, male acorn worms encounter other males, whereupon
the aggressor maneuvers so as to transfer his cement gland sub-
stance, thereby plugging up the victim’s genital opening and pre-
venting him from copulating with any females. As a result, a
possible heterosexual competitor is literally put out of commis-
sion. We can be confident, incidentally, that this behavior is not a
case of mistaken identity, since in such cases, the aggressor trans-
fers his sexual cement only, and no sperm.

The authors of this particular research report may have been
overreaching when they described this phenomenon as “homo-
sexual rape,” since there is no evidence for homoerotic inclination
on the part of the aggressor males. But whatever the proximate
motivation, it is a behavioral strategy whose evolution can readily
be discerned, involving as it does a straightforward competitive
strategy that ultimately enhances the “perpetrators’ fitness the
old-fashioned way: by making it more likely that such individuals
will be able to reproduce heterosexually.
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Returning to the general prospect that in at least some cases,
enhanced breeding success arrives via competitive aspects of same-
sex behavior, here is yet another intriguing animal example. Once
again, this one does not offer direct parallels to the human condi-
tion but is worth contemplating nonetheless, if only for its “gee
whiz” value. I am thinking of reproduction by proxy, as occurs
among certain invertebrates, notably flour beetles. Here, males
force copulations with other males, who then transfer the “lover’s”
sperm when he eventually mates.”

For an example of a more cooperative animal sexual style, con-
sider the following, a case of adjustable sexuality that once again
seems unlikely to teach us anything about human homosexuality
but is worth pondering nonetheless, perhaps just for its own sake:
In the marine snail, Crepidula fornicata,® all individuals begin life
as male, after which they can change to female depending on the
sex of their immediate partner. If a male C. fornicata has hooked up
with another male, then one or the other will simply switch sexes.
It’s a sexual tactic delightfully reminiscent of the science fiction
tantasy novel The Left Hand of Darkness, by Ursula LeGuin, in
which inhabitants of the planet Gethen are neither male nor
female, but bipotent. Periodically, they enter a state known as
“kemmer,” in which they experience a mating urge along with
short-term anatomic differentiation. Depending on the chemistry
within each duo, an individual may temporarily transform into
either male or female, after which his or her partner develops into
the opposite sex. Nothing is preset, however, so in LeGuin’s made-
up world, an individual may have been a mother to one child as
well as a father to another, depending on how the sexual spirit
operated at any given time.

Reproductive Skew

One of the more important recent ideas in evolutionary ecology
concerns yet another aspect of social behavior: “reproductive
skew” theory, a concept that has possible implications for many
aspects of animal and human reproductive behavior, the evolution
of homosexuality included.”” The “skew” in reproductive skew

Sexual Mysteries III: Homosexuality

125



126

refers to the disparity in reproductive success among members
of a social group; typically, of course, dominant individuals are
more successful than are subordinates. They are more fit, which is
presumably the reason that individuals compete for dominance
in the first place. Essentially, subordinates must “decide” whether
or not to stay in the group, just as dominants must decide whether
or not to let them do so. The currency is breeding success.
Subordinates may leave if they are not permitted to breed at all,
but this could be disadvantageous to the dominants, if having a
group of at least a certain size contributes to their own breeding
success (e.g., if it makes the group more successful when deterring
predators or competing successfully with other groups). On
the other hand, dominants are likely to be unenthusiastic about
ceding too much success to the subordinates, that is, to anyone but
themselves.®®

Reproductive skew is likely to be greater the larger the differ-
ence in status between dominant and subordinate individuals, and
vice versa: When those on top socially aren’t very dominant over
the subordinates, we wouldn’t expect them to experience substan-
tially higher fitness. Also, skew would be higher in proportion as
subordinates have less prospect of breeding successfully if they
were to set out on their own; this is because as their prospects
diminish, subordinates are less able to drive a hard bargain, and
dominants are correspondingly more empowered to push them
around.

Counterintuitively, perhaps, skew is expected to be greater
when dominants and subordinates are closely related, because in
such a case, the success of dominant individuals carries within itself
a degree of success for subordinates. Hence, the latter are not so
greatly disadvantaged if their personal reproductive success is rel-
atively lower, since they succeed genetically, by proxy, so long as
the dominants do so. At the same time, dominants need to avoid
demanding too much sacrifice from subordinates, who in turn
need to restrain themselves so as to keep the dominants from
retaliating against them. In short, there’s a need for negotiations.

The relevant point for our purposes is that to some degree,
homosexuality might ultimately be found to be imposed upon cer-
tain individuals by others within the local community, most likely
by stress effects mediated by neurohormones and analogous—in
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consequence, if not physiological mechanism—to subordinates
being kept from breeding.

It should be clear at this point that when it comes to underwrit-
ing gay versus straight sexuality, social interactions may be no less
important than direct genetic predispositions. Moreover, it is not
obvious whether—and if so, in which cases—animal homosexual-
ity can usefully illuminate the case of Homo sapiens. Here is one
possibility, suggested to me by the observation that among several
different species of nonhuman primates, dominant males accept
the homoerotic advances of subordinates, who are often juvenile
as well. These subordinates receive physical protection and some-
times status advancement in the social hierarchy. Here is the idea:
What if homosexuality among human beings has—at least in the
past—served as a means of social advancement, especially on the
part of otherwise younger and/or subordinate individuals?

It is known that in classical Greece, for example, boys provided
sexual gratification to older and supposedly heterosexual men. If
they profited by this, in terms of social advancement and even pos-
sibly sexual access to women as well, selection could have favored
a degree of bisexuality. This notion, like most of those presented
in this chapter, does not exclude any of the many other possible
hypotheses already discussed, and it has the added advantage of
explaining why homosexuality is more common in men than in
women: Insofar as men generally have a more insistent and less
discriminating sex drive, they are more likely to desire and appre-
ciate immediate sexual gratification. This would be especially the
case in harem-forming societies, in which a comparatively small
number of men monopolize a relatively large proportion of the
women, thereby leaving many men sexually unsatisfied.

There are other examples of same-sex behavior among animals
ultimately serving to convey benefits via competition. Among a
number of species—notably fish—males engage in “alternative
sexual strategies,” whereby in addition to “traditional” males who
are typically large, dark colored, and inclined to vigorously defend
mating territories, some males develop into “female mimics,” who
are mistaken as such by the traditional males and courted hetero-
sexually. As a result, these female mimics are often able to gain access
to females, with whom they attempt to mate. It does not seem likely
that cases of this sort carry much direct relevance for human beings,
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although they add to our appreciation of the diversity of ways in
which seemingly homoerotic behavior may be strictly heterosexual
after all, not involving anything approaching the subjective dynam-
ics of what people generally mean by “homosexual.”

Here is another circumstance, well described among animals,
that may or may not have any relevance for human beings. I sus-
pect that it does not, although it’s intriguing enough to be worth
describing. The phenomenon is known as female mimicry, whereby
males increase their (heterosexual) mating success by resembling
females. We already considered such tactics among fish. Something
similar—known to biologists as “delayed plumage maturation”—
also occurs among birds. In many species, male plumage is brighter
and more colorful and eye-catching than its female counterpart, so
as to attract female attention as well as display the male’s physical
qualities. At the same time, such display plumage often invites
aggression by other males, so in some cases, not surprisingly,
young adult males delay their full-fledged male looks. Since they
typically resemble females as a result, such discreet males are often
courted by other, traditionally showy males. In such cases, how-
ever, there is no reason to think that these recipients of homo-
erotic attention are actually homosexual in the human sense;
rather, they employ female mimicry to buy themselves surcease
from male—male competition, as well as increasing the probability
that they will be able to obtain sneak copulations from females.®

I don’t know any cases of the inverse, in which females increase
their fitness by mimicking males.

Neoteny, Birth Order, and Some Other Proximate Factors

Given the high frequency of apparently homosexual play among
juvenile mammals in particular, as well as the phenomenon of delayed
plumage maturation among birds, another question arises: Is there
any sense in which human homosexuality is an example of neoteny,
the retention of juvenile characteristics among adults of a species?
More specifically, if for whatever reason some individuals retain a
more “juvenile” brain into adulthood, couldn’t this predispose
toward homosexuality? It is well known that we all lose neurons with
age, and so, what if in some people, those neurons associated with
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same-sex interactions are simply lost at a lower rate? It has already
been proposed that at the subcellular level, modifications in pro-
grammed cell death, “apoptosis,” could make male brains more fem-
inine and female brains more masculine.”

Several other proximate causes have been proposed and deserve
mention. For example, there appears to be a birth-order effect:
One factor that evidently predisposes toward a male being homo-
sexual is if he has older brothers. This association appears some-
what robust, which in itself is notable, given that even
correlations—never mind causation—have been so elusive.”! The
“fraternal birth-order effect” might be due to the impact of the
uterine environment on a developing fetus, since it seems likely
that when a woman repeatedly bears a male fetus, she accumulates
antimale antibodies, which could modify the developing brain of
subsequent children.” But no one knows if this really happens.

It has long been suspected that hormonal factors are also impli-
cated, but their actual role, if any, remains unproven. It does seem
clear, however, that among male homosexuals, sexually relevant
brain regions respond to a derivative of testosterone in a manner
not found among male heterosexuals.” Significantly, perhaps, a
comparable estrogen derivative activates parallel brain regions of
lesbian but not heterosexual women.”*

There have also been numerous reports—many of them con-
flicting—regarding brain differences between straight and gay
people,” notably the claim of differences in structure of the hypo-
thalamus.”® In addition, it is well established that hormones—
especially steroids such as estrogen and testosterone—are typically
important in potentiating sexual behavior, including same-sex
mounting. This is especially true for females, while the impact of
testosterone and its various chemical relatives seems to be more
complex.

One problem with these and other such findings is that even if
there are consistent neuroanatomic and/or hormonal distinctions
between gays and straights, and even controlling for likely ques-
tions as to whether a subject was*™ “really” homosexual (as opposed to
bisexual, for example), it isn’t possible to conclude with confidence

xiv. The past tense is appropriate here, since these detailed studies of brain anatomy
necessarily have to be conducted as autopsies.
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that such differences are the cause of homosexuality, as opposed to
being a result of many years of homosexual practice. In addition,
let’s imagine that gay men are that way because of a difference in
their hypothalami, or some other brain region such as their super-
chiasmatic nuclei. This would still beg the evolutionary question:
Why has natural selection favored the existence of such mecha-
nisms in the first place?

Or, stated slightly differently: Why do such differences persist
in the human population, given the fitness decrements we have
already discussed?

Making the Best of Things

We also need to consider a possibility we shall shortly examine
with regard to the evolution of religious belief and of the arts,
namely, that homosexual behavior might be not so much ma/adap-
tive as simply nonadaptive. That is, it might not have been selected
for, but persists instead as an incidental by-product of other traits
that presumably have been directly favored.

One of these traits could have been the simple (actually, not so
simple) yearning to form a pair bond, seeking emotional or physical
gratification. As to why such an inclination would exist at all—that
is, why human connections are perceived as pleasurable—the answer
may well be that historically (and prehistorically) it has often been in
the context of an ongoing pair bond that individuals were most likely
to reproduce successfully. And this, in turn, would be due to the fact
that in a species such as Homo sapiens, which gives birth to helpless
young that require substantial parental investment over many years,
evolution would have equipped people with a tendency to form such
bonds. If a suitable heterosexual partner isn’t available—as we have
already considered in the case of prison populations—it is imagin-
able that a same-sex relationship will be consummated instead.

Carrying this a step farther, it is now well established that same-
sex pairings are relatively common among animals, especially
many bird species. The typical situation in such cases is that
female—female couples form when there is a shortage of males.
These avian “lesbian” couples often reproduce, so clearly their
“homosexuality” is not exclusive; given the well-known proclivity
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for males to take advantage of opportunities to copulate outside
their pair bond as well as within it, no one should be surprised that
females paired with females also get fertilized.”” It is noteworthy
that such females don’t reproduce as successfully as do male—
temale pairs, but they always do better than solitary individuals,
since—especially among birds, with their high metabolic rates,
and hence, their need for constant provisioning of nestlings—two
adults have a definite advantage over “single parents” when it
comes to rearing a brood.”™

An interesting example comes from a colony of Laysan alba-
trosses, on Hawaii, where 31% of all couples consisted of two
females. In this case, such pairings were remarkably long term:
several female—female couples staying together for at least 8 years,
with one pair remaining “a unit” for 19 years! These animals face
an interesting dilemma, since they normally lay just one egg per
year, and that is all that an albatross nest can accommodate. When
two females cohabit, they continue to make a one-egg-sized nest
even though each female commonly lays her own egg. The extra
one typically rolls out, isn’t incubated, and doesn’t hatch. It may be
that the long duration of Laysan albatross female—female mate-
ships is itself a prerequisite for such a social system to exist at all,
since it provides an opportunity for a female whose egg was
excluded one year to recoup and be successful during the next.”

It could be argued that female—female pairing removes “excess”
females from the group, thereby reducing the group’s overall
reproductive rate to the advantage of all, just as male-male pair-
ings removes “excess” males. The problem, once again, is how
(aside from, say, kin selection) natural selection could favor any
voluntary reproductive self-restraint on the part of same-sex paired
individuals. It seems more parsimonious to attribute such pairing
to the individuals in question having been unable to establish a
heterosexual mateship.

This situation, although intriguing, seems to offer little or no
insight into the human situation, which often involves individuals
who seem to be no less attractive than their heterosexual counter-
parts. In the case of human beings, moreover, sexual orientation is
almost entirely a function of personal proclivity (whether gener-
ated by genes, environment, or an ineffable combination of the
two) rather than because opposite-sex options aren’t available.
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In some cases, same-sex behavior can even result from simple
mistaken identity, something strongly implicated in animals, from
invertebrates to vertebrates.®® Walk through a marsh in the
American South during early spring: You might well find the toe
of your boot (maybe even both boots!) clasped by a male bullfrog,
eager to mate. In fact, these fellows are so undiscriminating when
it comes to copulation that they have even evolved a particular
identifiable croak that essentially says, “Get off, you dummy, I'm a
male!” Such occurrences speak to a very low threshold for sexual
stimulation on the part of certain individuals (most commonly
males) of certain species. They do not, however, seem to qualify as
homosexual behavior, but are simply mistakes—which have not
been strongly selected against, because the potential payoft is large
and the cost of an error is relatively low. There is little reason to
believe, however, that gays or lesbians are “that way” because they
cannot tell men from women. Rather, they prefer individuals
of one sex or the other as sexual partners and it is that preference—
an important part of the proximate causation of homosexual
behavior—that we are seeking to explain in terms of its ultimate or
evolutionary causation.

Maybe it is neither preference nor mistaken identity, but rather
simply a consequence of heterosexual deprivation. The so-called
“prison effect” is well known: When deprived of suitable hetero-
sexual partners, some individuals act sexually toward whoever is
available. Frequently, in such cases, the more active partner in par-
ticular denies being homosexual, and it is at least conceivable that
the behavior is more an example of dominance signaling than sex-
uality (recall the American bison described earlier). Nonetheless,
sexual arousal is typically involved.

Closely related to deprivation resulting from strict sexual seg-
regation and isolation is a kind of “overflow” hypothesis, by which
homosexual behavior might result from the combination of a high
sex drive and an inability—for a variety of possible reasons—to
obtain heterosexual satisfaction.®!

There is yet another perspective on high sex drive, namely,
the possibility that homosexual acts are driven primarily (and
proximally) by the simple prospect of obtaining sexual pleasure,
using any willing individual. Think back to those female Japanese
macaque monkeys who commonly mount males in an effort to
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stimulate them to return the favor. In pursuit of the likely adaptive
significance of this behavior (getting themselves fertilized by desir-
able heterosexual partners), female macaques may well have been
proximally induced to mount certain males by obtaining immedi-
ate pleasurable sensations—possibly including orgasm—rvia physi-
cal stimulation, presumably of their clitoris. Once female macaques
had biologically discovered the potential for sexual satisfaction via
genital stimulation, they might also have found that it was available
from other females as readily as from males.*? Males, too, could
have made a comparable discovery. And there is no reason, of
course, for all these revelations to have been limited to nonhuman
animals.

By contrast, at least one peculiar mechanism, found in some
animals, has not (yet?) been found to operate in human beings: the
strange case of host manipulation by a parasite or pathogen.
Numerous examples are known, for example, of pathogens essen-
tially hijacking the behavior of their host victims, causing them to
behave in ways that benefit the pathogens rather than the hosts.
For example, the life cycle of a parasitic flatworm known as
Dicrocoelium dentriticum involves doing time inside an ant, followed
by a sheep. Getting from its insect host to its mammalian one isn’t
easy, but the resourceful worm has found a way: Ensconced within
an ant, some of the worms migrate to its brain, whereupon they
manage to rewire their host’s neurons and hijack its behavior. The
manipulated ant, acting with zombielike fidelity to Dicrocoelium’s
demands, climbs to the top of a blade of grass and clamps down
with its jaws, whereupon it waits patiently and conspicuously until
it is consumed by a grazing sheep. Thus transported to its happy
breeding ground deep inside sheep bowels, the worm turns, or
rather, releases its eggs, which depart with a healthy helping of
sheep poop, only to be consumed once more by ants.

A remarkable story, and one that has many other parallels in the
annals of host—parasite interactions. Take cholera. The terrible,
watery diarrhea for which this disease is known probably isn’t just
a symptom, but a manipulation of the human gastrointestinal tract
whereby the cholera bacillus, Vibrio cholerae, gets to infect new
hosts. It is currently unclear what, if anything, such cases have to
do with sexual behavior, among human beings or other animals,
although one might wonder whether STDs are able, in any way,
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to manipulate the behavior of their victims so as to facilitate their
own transmission.

Certainly, concern about AIDS has greatly enhanced awareness
of male-male transmission of this particular disease, but such tra-
ditionally heterosexual STDs as syphilis and gonorrhea should not
be overlooked. When the role of pathogens is considered, nearly
always the question is how sexual behavior influences pathogen
transmission. But there is at least the possibility that the connec-
tion occasionally goes in the other direction, with pathogens influ-
encing sexual behavior. There is a fungus, Entomophthora muscae,
that kills domestic flies that it infects. Dead victims develop a nota-
bly swollen abdomen, which strongly resembles the body of a
healthy female, loaded with eggs and, hence, sexually desirable.
Uninfected males are then drawn to copulate with these corpses, a
behavior that transmits the fungus yet further.¥ This raises the
striking prospect that, to a degree not often realized, pathogens
may actually manipulate the sexual behavior of their hosts, although
it must be emphasized that no such connections to human homo-
sexuality have ever been identified, or even seriously proposed.

By contrast, as we have seen, there are lots of hypotheses for the
evolution of homosexuality. Although we can state with complete
confidence that same-sex preference is definitely not a simple
“lifestyle choice”—instead, it is clearly founded on biology of some
sort—we must also conclude that it remains a tantalizing evolu-
tionary mystery. Unlike the US military’s ill-conceived and now
defunct “don’t ask, don’t tell” policy, however, many reputable
investigators are asking not who is homosexual, but why are there
homosexuals, and we can be quite confident that eventually, nature
is going to tell.
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CHAPTER FIVE

e

Art I: Cheesecake, By-Products,
and Groups

days compared to Darwin, Wallace was one of the 19th

century’s greatest biologists and perhaps the preeminent
field naturalist of all time. Those who have heard of Wallace know
him primarily as the codiscoverer, with Darwin, of natural selec-
tion. But whereas Darwin had laboriously worked out the details,
with copious examples from the living world, over a period of
decades, Wallace literally came upon the principle of natural selec-
tion in a kind of brainstorm, a moment of epiphany while he lay
in a malarial fever at a remote island campsite in what is today

POOR ALFRED RUSSEL WALLACE! Virtually unknown these

Indonesia.

The story has oft been told: Barely recovered from his illness,
Wallace sent Darwin a brief manuscript setting out “his” theory,
which in turn nudged Darwin to speed up publication of the much
lengthier book—On the Origin of Species—that Darwin had been
perfecting, more or less in private, over many years. Less well known
is the fact that Wallace parted intellectual company with Darwin
when it came to explaining one particular aspect of one particular
species: the mental capacities of Homzo sapiens. At issue here were the
“loftier” functions, those associated with music, poetry, dance,
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iterature, painting, and sculpture—those activities that we loose
literature, painting, and sculpture—th tivities that we loosely
gather together as “higher culture” or, more simply, art.

A Dispute Among Giants

Both Wallace and Darwin had argued that natural selection doesn’t
create adaptations that exceed their demand; in other words, evo-
lution doesn’t make animals or plants any better—that is, any
faster, stronger, prettier, or smarter—than they need to be. Natural
selection is a rigorous and relentless pruner, eliminating any
expenditure of energy or time that doesn’t provide a fitness payoff
(which is to say, enhanced reproductive success) that makes up for
its cost. In short, there are no free lunches. Evolution does not
produce frills, fanciness, or finery for its own sake—rather, only if
such traits give their possessors some sort of reproductive advan-
tage. Anything thatis gratuitously fancy and expensive, that doesn’t
in a sense “pay for itself” in terms of fitness, will not occur; or, if it
arises via mutation and random genetic recombination, it will be
strenuously selected against.

Using this principle of adaptive parsimony, Wallace felt that
the human brain was far more advanced, more capable of feats of
gratuitous complexity, than our ancestors could have required. He
was struck by the fact, for example, that individuals of the “barbar-
ian races,” exposed to the intellectual extravagances of European
civilization, quickly rose to the occasion, becoming fluent in new
languages, capable of absorbing the accoutrements of high society
and the elaborate refinements of Victorian art, music, literature,
and the like.

In 1869, Wallace wrote that “natural selection could only have
endowed the savage with a brain a little superior to that of an ape,
whereas he actually possesses one but very little inferior to that of
the average member of our learned societies.” The problem, as
Wallace saw it, was that the human brain appears to be “an instru-
ment . . . developed in advance of the needs of its possessor.” His
evidence was the fact that “savages”—given the opportunity—
could learn to grasp European music, art, literature, and philoso-
phy, and yet, they didn’t employ these subtleties in their own,
natural state.
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Clearly, according to Wallace, the capacity to engage in paint-
ing, poetry, opera, and so forth, activities that go beyond the neces-
sities of brute survival and reproduction, had arisen without being
needed, and therefore, without being selected for. The answer, as
Wallace saw it, must be divine intervention. Only a beneficent
God could have endowed human beings with such excessive,
biologically irrelevant capacities. “The inference I would draw
from this class of phenomena,” Wallace concluded, “is that a supe-
rior intelligence has guided the development of man in a definite
direction, and for a special purpose.”

Darwin was dismayed, and then some. “I hope you have not
murdered too completely your own and my child,” he wrote to
Wallace in 1869, concerned that his comrade in science had
dropped the ball when it came to explaining human nature.
Actually, for all his accomplishments, Wallace strayed from
science in other respects as well, becoming an ardent believer in spir-
itualism, séances, and the prospect of communicating via mediums
with the dead. But, even allowing for the predictable racism of his
time, Wallace had put his finger on a genuine conundrum. Of
course, he was not alone, nor was he the first.

“Is it not strange,” asks Benedick, in Shakespeare’s Much Ado
About Nothing, “that sheep’s guts should hale souls out of men’s
bodies?” Strange indeed . . . not that an animal’s intestines can
make interesting sounds, but that people are so entranced by par-
ticular patterns of vibrations, whether of a string, a membrane, a
column of air, or whatever. Although Darwin rejected Wallace’s
recourse to divine intervention, he fully acknowledged the puzzle
posed by the arts in general and by music (the most abstract art) in
particular. As Darwin wrote in The Descent of Man, “Since neither
the enjoyment nor the capacity of producing musical notes are
faculties of the least use to man in reference to his daily habits of
life, they must be ranked amongst the most mysterious with which
he is endowed.”

Similarly mysterious is the fact that we pay rapt attention to
stories that we know to be untrue and spend lifetimes and fortunes
in possessing and contemplating visual representations of reality
or—stranger yet—patterns that clearly don’t look like anything at
all, combinations of words or images or structures that serve no
obvious purpose whatsoever.
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Readers not steeped in evolutionary thinking may be perplexed
at this point, not seeing what all the fuss is about. “The arts, for
instance, are commonly thought to be good for us in any number
of ways,” writes philosopher Denis Dutton,

giving us a sense of well-being or feelings of comfort. Art may help us
to see deeper into the human psyche, aid convalescents in hospitals to
recover more quickly, or give us a better appreciation of the natural
world. It may bind communities together, or alternatively show us the
virtues of cultivating our individuality. Art may offer consolation in
moments of life crisis, it may soothe the nerves, or it may produce a
beneficial psychological catharsis, a purging of emotions that clears
the mind or edifies the soul. Even if all of these claims were true, they
could not by themselves validate a Darwinian explanation of the arts,
unless they could somehow be connected with survival and reproduc-
tion. The problem here is a temptation to bask in warm feelings about
the arts and then to trip over a stock fallacy of classical logic: “Evolved
adaptations are advantageous for our species. The arts are advanta-
geous for our species. Therefore, arts are evolved adaptations.”

In addition to the fact that evolution simply does not operate
via the “good of the species,” the problem is that any purported
explanation for the arts, if it is to explain how and why the arts
evolved, has to be based on a firm biological foundation—which is
to say, it must show how the arts contributed, not to happiness,
consolation, self-realization, or the greater glory of God, but to
fitness. In short, it would have to show how people who create,
produce, and enjoy the arts experience higher reproductive suc-
cess than our more practical-minded Philistine ancestors who kept
their spears sharp, their mates faithful, and their offspring well
ted, and who didn’t waste time admiring the sunset, never mind
laboring to reproduce a simulacrum of it on a cave wall.

How can we explain the evolution of such seemingly irrelevant,
unadaptive, yet time- and energy-consuming activities as the arts?

The Search for Artistic Cranes
There are several possibilities. Let’s begin with Wallace’s answer:
divine intervention. All right, now let’s go on to the next. I don’t

mean to be snide (well, maybe I do), but the reality is that a
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theological “explanation” of this sort would apply to each of the
evolutionary mysteries considered in this book—and indeed, to all
phenomena—rendering irrelevant any efforts to uncover natural-
istic bases for anything. In his book, Darwin’s Dangerous Idea, phi-
losopher Daniel Dennett introduced two alternative metaphors
for explaining the natural world: sky-hooks and cranes. Sky-hooks
are anchored—or rather, unanchored—in the clouds. They pur-
port to hold up conceptual structures but are themselves neither
stable nor secure.! Cranes, by contrast, rest on hard, empirical,
scientific ground, comparatively mundane but supporting their
loads via direct connection to solid reality. The present book is a
search for cranes.

Maybe the evolutionary origins of art are a moot question,
because there simply is no such thing as “art” as a unitary phenom-
enon. The whole concept of art as a cross-cultural human univer-
sal could conceivably be bogus, if the very notion of “the arts” is a
Western creation, one that simply does not translate to other
societies, whose standards and traditions are vastly different.
Clearly, what we call the arts occur in many manifestations—
painting, music, poetry, dance, etc.—just as it is obvious that there
are superficial differences in the actual forms of art practiced in
different cultures.

Indeed, the human enterprise is so diverse that efforts to
identify common patterns across different cultures are bound to
evoke what is sometimes called the “Pago-Pago problem,” as fol-
lows: An anthropology symposium has just heard a detailed account
of, say, marriage practices in nearly a hundred different and unre-
lated societies, with the suggestion that the activity in question
qualifies as a cross-cultural universal, whereupon someone stands
up in the back of the auditorium and announces triumphantly,
“That’s not the way they do things in Pago-Pago .. ..”

In fact, there are more than enough commonalities—use of
color for decoration, of sound to constitute music, of stories to
hold the attention and feed the imagination of listeners, and so

i. By coincidence, a climbing equipment store used to market a device they called a
Skyhook. It was a piece of steel, roughly S-shaped; the accompanying instructions
called for hooking the topmost curve on overhanging rock and connecting the lower
part to one’s person, after which, “thinking only pure thoughts,” you step on it.
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forth—across cultures for us to be justified in calling all of them
“art,” differing in detail but not in overall pattern. In fact, the very
argument that Balinese art is different from Inuit art, from ancient
Grecian pot ornamentation or the latest electronic installation at
New York’s MoMA, itself presupposes that there is something that
in all these cases fits under the rubric of art!

Although I argued earlier that an evolutionary look at religion
need not necessarily diminish the latter’s claim to legitimacy or
“truth,” in fact, we all know that to some extent it does just this.
What about an evolutionary look at art? The likelihood is that it
will have a similar effect, but less intensely, since religion makes
claims as to existential truth, whereas art always presupposes that
beauty is in the eye of the beholder. It’s just that to a remarkable
degree—and one that cultural relativists have a hard time accept-
ing—even the most diverse human eyes evince similar inclinations.

Moreover, there is enough commonality among the different
manifestations of art to justify combining them in a single chapter.
One potential way to approach this vast canvas would be to divide
the subject along traditional disciplinary lines and to separately
consider music, visual art, sculpture, dance, literature and stories,
etc., examining in turn various hypotheses for the evolution of
each. But there is sufficient overlap when it comes to explanatory
hypotheses to justify a more conceptual approach and to examine
the possible adaptive significance of the arts by focusing on each
hypothesis in turn, slicing the pie in this way rather than by artistic
category.

Granted, next, that art exists—that, like Supreme Court Justice
Potter Stewart’s celebrated account of pornography (“I may not be
able to define it, but I know it when I see it”), art is a genuine and
identifiable phenomenon, even if somewhat ineffable—another
way to discount the intent of this chapter would be to argue for
strict cultural determinism, the possibility that we needn’t concern
ourselves with evolutionary hypotheses for the arts because such
activities aren’t, strictly speaking, “biological” at all. Rather, maybe
asking why people engage in art is like asking why they speak
French versus Chinese. The answer, of course, is that some people
speak French and others speak Chinese depending on the language
they are exposed to, which in turn depends on the culture in which
they are raised.
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Much the same is true of the arts. Take music. American teen-
agers are likely to listen to rap, or acid rock, or country 'n western,
or blues, or Gregorian chants, or Bach chorales, or Broadway show
tunes, or just about anything, depending on who they are, where
they grow up, who their friends and parents are, and so forth.
Ditto for Sudanese teenagers, Greenlanders, etc. Culture is deter-
minative, just as someone’s cultural experiences determine whether
she speaks French or Chinese.

But it’s not quite so simple. After all, whether a French or
Chinese speaker, or something else, everyone who is biologically
normal speaks one language or another. We clearly have a species-
wide predisposition for language, something for which our shared
biology is doubtless responsible, although the specifics of which
language—or even, which dialect—are determined by local, cul-
turally bound experiences. “Why French?” and “Why Chinese?”
are therefore not interesting evolutionary questions, since the
answer is obviously a function of individual learning and culture,
not biology. “Why language?” however, is another matter.

By the same token, we can discount the claim that because the
arts are culture bound, and in that sense culturally determined,
they are not also part of human biology. The details of music, visual
representation, dance, storytelling, and so forth are without ques-
tion culture bound and thus culturally determined, but it is a nota-
ble fact that even people who argue that what constitutes “art” in
New York differs from “art” in New Guinea agree that something
we can call “art” exists in both places. Standards of beauty vary, but
around the world, people find things they consider beautiful, and
these things aren’t limited to practical matters, such as a “beauti-
fully” sharp knife or a nice warm hat.

Art has a number of features that indicate its deep biological
roots. There is, for example, no human society that does not have
some form of art, and, moreover, it assumes the same major forms
(music, dance, and creation of visual designs, story, and verse) in
all of them. Everywhere, art evokes deep feelings, just as it devel-
ops early and reliably in all normal individuals, although the qual-
ity of creation or performance generally improves with practice
and training. If the arts were literally “culture bound,” we would
expect them to vary much more dramatically than they do from
one culture to another, and also to be absent from some societies.
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“The evolution of Homo sapiens in the past million years,” writes
Denis Dutton,

is not just a history of how we came to have acute color vision, a taste
for sweets, and an upright gait. It is also a story of how we became a
species obsessed with creating artistic experiences with which to
amuse, shock, titillate, and enrapture ourselves, from children’s games
to the quartets of Beethoven, from firelit caves to the continuous
worldwide glow of television screens.’

Worldwide, people create, admire, and value things and even
concepts (songs, stories, poems, etc.) that are of no immediate
practical import. That is to say, they make art. And they started
doing so very long ago: The earliest cave art—from Chauvet in
France—is believed to date from about 30,000 sc.

“There are good reasons to suspect that we may need biology
as well as culture to explain art,” according to Brian Boyd, profes-
sor of English at the University of Auckland:

(1) it is universal in human societies; (2) it has persisted over several
thousand generations; (3) despite the vast number of actual and pos-
sible combinations of behavior in all known human societies, art has
the same major forms (music and dance, the manual creation of visual
design, story and verse) in all; (4) it often involves high costs in time,
energy and resources; (5) it stirs strong emotions, which are evolved
indicators that something matters to an organism; (6) it develops
reliably in all normal humans without special training, unlike purely
cultural products such as reading, writing, or science. The fact that it
emerges early in individual development—that young infants respond
with special pleasure to lullabies and spontaneously play with colors,
shapes, rhythms, sounds, words, and stories—particularly supports
evolutionary against nonevolutionary explanations.?

At the same time there are good reasons to suspect that the
biological explanation for art will not be obvious, or easy. Why is
this? Simply put, although it is no mystery that biology underpins
art, it is not at all obvious why it does so. Thus, there is no ques-
tion, for example, that we need biology to understand the univer-
sal, cross-cultural human penchant for eating, or for sex. Even
though the details of meal preparation and of sexual mores vary
widely across cultures, the very existence of eating and of sex are
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hardly mysteries: The former is necessary for physical sustenance,
and the latter, for reproduction. Not so for art.

“Poetry,” as W. H. Auden once noted, “makes nothing happen.”
Eating and copulating make lots of things happen, things that
obviously contribute to fitness. But poetry, painting, music, dance,
literature, sculpture, and the like? They seem to be gratuitous add-
ons, indulgences that are as rococo and baroque as, well, rococo
architecture or baroque music.

Such things seem irrelevant to biological success and, indeed,
downright silly and frivolous. Worse yet, a case can be made that
they are actually disadvantageous, liabilities to a creature that pre-
sumably has been honed and pruned by natural selection to do
only things that contribute to its reproductive success—or at least,
not to do things that get in the way. Yet around the world, people
not only dance, sing, write poetry, tell stories, and so forth, but
they also typically invest in such activities with great consequence;
their artistic achievements are among the things about which
human beings are most proud.

“Why do we pursue the trivial and futile,” asks evolutionary
psychologist Steven Pinker, “and experience them as sublime?”
Even if we experienced them as neutral or barely noticed them,
the real question is, Why do we engage in such activities at all?
Wouldn’t natural selection favor the Philistines, who, being indif-
ferent or even antagonistic to the arts, spent their time and energy
on more obviously productive pursuits? Assuming that Wallace
was wrong, and the arts do not owe their existence to divine
patronage, the evolutionarily obvious answer is that somehow the
arts are biologically productive. But how?

Cheesecake?

One possibility is that although the arts derive from natural
causes—that is, evolution—they have not been directly selected
for as such.

After all, there is much in the natural world that people admire,
in ways comparable to their admiration for art: a lovely sunset,
for example, or the play of moonlight on water, or the perfect
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symmetry of a spider’s web. But, as Dutton points out, “The
spider’s web that glistens in the morning dew was dictated by a
genetic code in the spider’s tiny brain. The web may be a lovely
sight to our eyes, but its beauty is a mere by-product of a spider’s
way of enjoying breakfast.” The web-spinning spider is a master-
piece of evolution, but to count as art, a thing must be generated
out of intent and not be the result of sheer instinct, which just hap-
pens to have produced—to an observing human—a coincidentally
pleasing outcome. Early in the 20th century, Marcel Duchamp
took things a step further and introduced a new wrinkle into con-
ceptions of art when he developed the concept of objets trouvés
(“found objects”), which aren’t created by the artist, but rather,
simply discovered and designated “art.” Most famous, or infamous,
is Duchamp’s “Fountain,” a urinal that he called art and that art
lovers and art scholars have wrestled with, unsuccessfully, for
nearly a century.

Another equally controversial take on the role of intention in
art suggests that the arts—even when produced with more fore-
sight and conscious creativity than is presumably mustered by the
artiest arachnid—are nonetheless an accidental result of selection
acting with a distinctly nonartistic goal.

Thus, for Steven Pinker, as for most evolutionary biologists,
the human mind is not biologically driven to make art any more
than is a web-spinning spider. Rather, the mind is an organ designed
by natural selection for “causal and probabilistic reasoning about
plants, animals, objects, and people. It is driven by goal states that
served biological fitness in ancestral environments, such as food,
sex, safety, parenthood, friendship, status, and knowledge.” We
have accordingly been outfitted with a mental toolbox that accom-
plishes these goals. And here is Pinker’s key point: “That toolbox,
however, can be used to assemble Sunday afternoon projects of
dubious adaptive value”—like music, painting, etc.

Among those things the brain does is (1) bring about conditions
and situations that enhance our fitness (or rather, that have done
so in the environments we experienced in the past) and also (2)
register pleasure and satisfaction when these conditions and
situations are achieved, as a way of getting us to do those things.
For example: The structure of our mind and its connection with
the rest of the body facilitates our obtaining food, not least by
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generating the sensation we call “hunger,” which motivates us to
eat and, if necessary, to hunt, gather, cook, and so forth, and which
then cause us to feel good after we’ve eaten. But things can get
tricky. We can find ways to achieve number 2 without any connec-
tion to number 1.

Pinker’s favorite example is strawberry cheesecake, which
provides the sensation of sweetness (indicative of ripe fruit), plus a
creamy texture (characteristic of fats). It isn’t good for us—that is,
it isn’t adaptive—but many people are drawn to it nonetheless,
because it mimics sensations that were adaptive for most of our
evolutionary past. For Pinker, the arts are “cheesecake for the
mind.” Applied to music in particular, the “cheesecake hypothesis”
states that music is “a pure pleasure technology, a cocktail of
recreational drugs that we ingest through the ear to stimulate a
mass of pleasure circuits at once.” During our long Pleistocene
childhood, these were fitness-enhancing experiences, and so, we
have evolved to respond favorably to them.

Accordingly, the widespread fondness for strawberry cheese-
cake derives not from direct selection for such a preference, but
rather because selection has favored the existence of genes that
predispose us to generate central nervous system receptors that
respond with

trickles of enjoyment from the sweet taste of ripe fruit, the creamy
mouth feel of fats and oils from nuts and meat, and the coolness of
fresh water. Cheesecake packs a sensual wallop unlike anything in the
natural world because it is a brew of megadoses of agreeable stimuli
which we concocted for the express purpose of pressing our pleasure
buttons.*

The problem, of course, is that strawberry cheesecake does not
enhance our fitness—but we like it anyhow, because it uncon-
sciously reminds us of things that do.

Pinker also espouses another explanation for maladaptive
human enterprises, not so much the arts alone as philosophy and,
to some extent, religion. Begin once again with the assumption
that the mind evolved for one reason and one reason only: to pro-
mote the evolutionary success of the body—and thus the genes—
that produced it. Doing so would have required the ability to ask
and answer questions, nearly all of them practical: where to get
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food, how to avoid enemies, how to impress a mate, how to care
for your children, what to do when a hyena growls, etc.

But having provided us with a questing organ, namely, our
brain, evolution may have outfitted us with more horsepower than
we really need. More accurately, it may have provided us with a
device that sometimes turns its attention to things that evolution
didn’t have—in a sense—“in mind.” And so, we worry about the
meaning of meaning, we ask questions in the realm of metaphys-
ics, and we spend time and energy calculating pi to a gazillion
decimal places. This is somewhat like the famous answer to the
question, “Why climb Mt. Everest?”—“Because it is there.”
Because our brains are there, we sometimes use them in ways that
sometimes are a sheer waste of time. But because we have such
large brains—for perfectly good biological reasons—we are bound
not only to assemble those “Sunday afternoon projects of dubious
adaptive value” but also to enjoy doing so.

Devotees of the arts (and not merely those with an evolutionary
sweet tooth) have long had their hands full explaining “what good”
are opera, poetry, ballet, and so forth. How dispiriting to be told
that—at least in terms of their evolutionary pedigree—such activ-
ities have no function at all! And so, not surprisingly, Pinker’s
cheesecake hypothesis has not generated much enthusiasm from
those who create art for a living, and even less so from critics and
scholars who devote themselves to understanding and evaluating
music, poetry, literature, and the like. It may well be hard on the
ego to spend one’s professional life interpreting the creative work
of others, and harder yet to be told that the whole enterprise is
fundamentally derivative and irrelevant to what is “real.”
(Interestingly, however, it doesn’t seem to be the case that pastry
and dessert chefs feel themselves inferior to those who cook the
main course.)

Perhaps the cheesecake hypothesis works best when it comes to
cheesecake, but not necessarily for art.

On the other hand, cheesecake for the mind may offer the
benefit that it is comparatively risk-free—which is hardly the case
for such a high-cholesterol confection as, well, cheesecake! As
Pinker sees it, engagement with the arts might well be “a way of
figuring out how to get at the pleasure circuits of the brain and
deliver little jolts of pleasure without the inconvenience of wringing
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bona fide fitness increments from a harsh world.”—like pornogra-
phy, which, after all, is safer sex than the real thing. Maybe the arts
are similarly derivative substitutes for “the real thing,” which—
like pornography—evidently does the job sufficiently well for
enough people to be commercially successful. Less dramatically,
but perhaps more accurately: Although we often think of them as
expensive, sometimes ridiculously so, maybe the arts are actually
an evolutionary bargain, providing cheap and low-risk thrills in

place of the real thing.

From Cracked Kettles to Spandrels

It is undoubtedly easier and less risky to experience a love affair via
Jane Austen or Hollywood—that is to say, vicariously—than to
experience reality, with all its tribulations.” Literature, painting,
sculpture, theater, and movies offer a simulacrum, an opportunity
to enter into what appear to be genuine experiences but are actu-
ally removed from the real thing. Via the arts we can go through
all sorts of exciting or instructive events but in the safety and
security of our own home, theater seat, and so forth.

Anthropologist and scholar of aesthetics Eckart Voland pro-
poses that we consider the situation of a moth circling a lantern at
night. Presumably, the moth is enjoying herself, or at least, meet-
ing certain deep-seated needs for visual stimulation of a particular
type. Voland’s analogy leads him to propose a variant on Pinker’s
cheesecake: that we, too, are moths, who “succeeded in inventing
a lantern in order to have fun circling it.””

Maybe so, but almost certainly, there’s more to it.

At one point, for example, in Flaubert’s Madame Bovary, Emma
has just expressed her infatuation with Rodolphe (one of her extra-
marital lovers), using a series of amorous clichés. There follows a
brief journey inside Rodophe’s head, in which he devalues Emma’s
expressions of love as “exaggerated speeches that concealed medi-
ocre affections” and the “emptiest of metaphors.” Rodolphe, it
turns out, is as intellectually shallow as Emma, and, as Flaubert
points out, he therefore fails to appreciate that “none of us can

ii. Presumably it is less rewarding as well, but that’s another question.
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ever express the exact measure of our needs, or our ideas, or our
sorrows, and human speech is like a cracked kettle on which we
beat out tunes for bears to dance to, when we long to move the
stars to pity.”¢

In this beautiful and oft-quoted passage, Flaubert may have hit
on something biologically profound. Language is a marvelous
attribute, but for most of us, most of the time, itis indeed a “cracked
kettle,” inadequate to express our needs, ideas, or sorrows. Perhaps
this is one reason that human beings have invented the arts, as a
way of going beyond the mundane, quotidian expressions and
achievements of daily, functional life and attempting to satisfy our
need, on occasion, “to move the stars to pity.” We achieve this via
poetry, song, painting, and dance, the various human expressions
that—when done especially well—have the power to literally take
one’s breath away. Bequeathed a large brain and questing mind
(likely for relatively mundane, fitness-enhancing adaptive reasons),
it is entirely possible that we find ourselves frustrated by glimpsing
the contrast between the depth of what we can detect within
ourselves and the “cracked kettle” of our limited capacities.

If so, then it is delightfully incongruous that Flaubert’s
celebrated description of the inadequacy of language is itself a
notable example of language transcending itself, that is to say, of
becoming art.

Here is yet another way of saying nearly the same thing, but a
bit less highfalutin: If not cheesecake, or candlelight, or an effort
to get something extra out of our demanding but cracked kettles,
perhaps the arts are spandrels. A spandrel is an obscure architec-
tural term that has achieved currency among evolutionary biolo-
gists thanks to a now-classic article by Stephen Jay Gould and
Richard Lewontin titled “The Spandrels of San Marco and the
Panglossian Paradigm: A Critique of the Adaptationist Paradigm.”’
A spandrel is a roughly triangular space necessarily created when a
rectangular structure is superimposed on an arch. Spandrels aren’t
especially interesting or important in their own right, but they
have taken on particular meaning in the evolutionary literature

iii. Or maybe it’s not surprising after all, since Flaubert was renowned for laboring
intensely over a single phrase, trying to capture—via his art—the precise expression
of his own yearnings.
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ever since Gould and Lewontin used them as metaphors by which
to criticize what they saw as excessive “adaptationism” among their
biologist colleagues.

The cathedral of San Marco contains many spandrels, all of
them beautifully decorated. Gould and Lewontin pointed out that
these spandrels were not produced to provide a venue for artistic
display; rather, they are simply necessitated by structural geome-
try. Once there, however, they provided an opportunity for elabo-
rate decoration. For Gould and Lewontin, if the interior of San
Marco cathedral were an organism, it would not be legitimate to
consider its spandrels to be adaptations “designed” by natural
selection as ways of displaying visual art. Rather, they exist for
other, purely structural reasons. By the same token, the arts could
be spandrels, and nothing more, bearing the same relationship to
the large human brain and its questing, restless mind that the
spandrels of San Marcos bear to architectural necessity.

Maybe so. Bear in mind, however, that cheesecake, once
invented and enjoying popularity—even if “unadaptive” and thus
somehow biologically illegitimate—lends itself to various adaptive
variations and modifications. There is good cheesecake and, well,
cheesy cheesecake, rich and creamy, mouthwatering confections
and dry, crummy, poorly made junk food. Undoubtedly, our appre-
ciation for art is much more complex (involving much more
nuance) than simple enjoyment of cheesecake, but then, gourmets
in general and cheesecake mavens in particular would probably
argue that there is lots of nuance in a discerning evaluation of
cheesecake, too!

Once spandrels exist, they are almost literally blank canvases
upon which human ingenuity and creative imagination can work.
And from this point on, they can be subject to the pulls and pushes,
the shaping and configuring of selection, no less than if they had
been originally evolved for a particular purpose.

In his book The Art Instinct, Denis Dutton deploys a helpful and
nonartsy automotive metaphor, beginning with the uncontrover-
sial observation that cars aren’t designed to produce heat. Heat is
generally unwanted, occurring as an unavoidable (“nonadaptive”)
spandrel-like by-product of internal combustion engines.
Moreover, the presence of so much internally generated heat actu-
ally threatens to be 7aladaptive, necessitating an elaborate cooling
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system of radiators, hoses, water pumps, etc. At the same time, all
that unwanted heat can actually turn out to be useful after all, in
running a car’s heater on a cold day. The cooling system of a car is
thus an adaptation, designed to make the best of a bad situation
(too much heat), and the car’s heater is also an adaptation, making
the best of a problem by incorporating a design that provides
warmth for the car’s occupants.

Analogously, it is altogether possible that the arts are not an
adaptation in themselves, but are incidental by-products of big
brains or, as we’ll see, perhaps deriving from the need for social
cooperation, mother—infant coordination, and so forth—but once
they exist, like the heat in an auto engine, the next step could well
have been to employ them, adaptively, to serve additional useful
ends. If so, then we shouldn’t necessarily expect the arts to have
just one adaptive role (more on this later).

Another way of looking at this is to distinguish between evolu-
tionary origins of a trait and those pressures responsible for main-
taining and shaping it. The cheesecake and spandrel hypotheses
suggest that the arts may have originated as a kind of evolutionary
afterthought, a necessity analogous to the fact that heavy objects
sink and light ones float, and not a product of direct selection at
all. Nonetheless, it should be emphasized that this does not render
the arts—once they appeared—any less subject to selective pres-
sures than baroque cathedral decorators were indifferent to the
use they made of spandrels. If the arts emerged simply because we
have big brains, just as spandrels emerged simply because that’s
what happens when you impose a straight ceiling above a rounded
arch, they still must have experienced some sort of evolutionary
momentum to become so widespread and elaborately developed.

A similar explanation applies to what might be dubbed the
“boredom hypothesis,” which goes like this. Evidence from
modern hunter-gatherers suggests quite strongly that rather than
their lives being a grim concatenation of desperate efforts to stay
alive (and reproduce), the “primitive” lifestyle actually may have
been the “original affluent society.”® Thus, the Kung people of the
Kalahari average only about 20 hours of obvious work per week.
Maybe what we call the arts developed as a means whereby our
ancient ancestors whiled away the hours when they had nothing
more pressing to do—essentially relieving the boredom by singing,
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dancing, telling stories, and so forth. The payoff would be ampli-
fied insofar as people who did this were less likely to endanger
themselves by doing something potentially dangerous, like wan-
dering aimlessly about and possibly blundering into a hungry sabre
tooth.

I find this notion less than persuasive, however, simply because
it doesn’t explain why the arts as we know them, for all their diver-
sity, nonetheless exist in discrete forms (music, dance, painting,
sculpture, stories) in all cultures, and—more specifically—why
people find these activities suitable and satisfying alternatives to
boredom. In a sense, it posits spandrels but on a different canvas:
of unobligated time rather than architectural space. It doesn’t
come to grips with the question of why the arts as such have
evidently achieved such significant evolutionary momentum.

Let’s look at some possible sources of that “momentum.”

A Social Payoff?

One likely prospect involves the social role of the arts. True, the
solitary, struggling artist is something of a cultural icon, but one
that is pretty much limited to Western society, and to the last
century or so at that. Although it is notoriously difficult to com-
pose, or to write, paint, sculpt, or otherwise spin creative gold out
of cerebral straw with an audience literally breathing down one’s
neck, the reality is that overwhelmingly, even if art is typically
made in solitary splendor, it is performed and experienced with
others.

But why?

For some intriguing research that speaks to this question, con-
sider work by evolutionary psychologists Sebastian Kirschner and
Michael Tomasello.” Their report, titled “Joint Music Making
Promotes Prosocial Behavior in 4-Year-Old Children,” strongly
suggests that music fosters social bonding and group cohesion. Four-
year-old children were induced to make music together—dancing
and singing—and were then matched with other 4-year-olds who
had been given similar levels of physical activity and linguistic
interaction, but without the shared music making. Members of the
two groups were then exposed to identical opportunities to help
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each other in a staged event in which the children had been
trying to transfer marbles from one location to another, but in all
cases the devices were rigged so that one child literally lost her
marbles.

The results were clear: Children who had previously made
music together were significantly more likely to spontaneously
help each other. Even in those rare cases when assistance was 7ot
forthcoming, the music makers were more likely to spontaneously
explain why they weren’t helping, implying that they felt a greater
obligation or inclination to do so. The researchers suggest that the
key is shared involvement in a coordinated task:

We propose that music making, including joint singing and dancing,
encourages the participants to keep a constant audiovisual represen-
tation of the collective intention and shared goal of vocalizing and
moving together in time—thereby effectively satistying the intrinsic
human desire to share emotions, experiences and activities with
others.

Music goes far back in human antiquity, including the recent
discovery, in southwestern Germany, of ancient flutes from at least
40,000 years ago." No one can doubt that music has powerful
effects on mood and emotion. It is important to distinguish
between music as an innate and universal human penchant—what
anthropologists identify as a “cross-cultural universal”—and the
societally generated specificity of musical forms, from Gregorian
chants to rap, from simple lullabies to Beethoven’s Ninth
Symphony. Music, in short, is everywhere, although its details vary
greatly.

The same is true of the arts generally, and although a group-
focusing, coordination-generating function may well be especially
intense when it comes to music, it is at least possible that a similar
adaptive payoff is associated, to varying degrees, with all of the
arts. If cooperation is good for society, then maybe music in par-
ticular and the arts in general have been selected for as a way of
achieving it.

Another cluster of hypotheses looks at music and the other arts
as having evolved as a means of achieving coordination and
collaboration within that most intimate social “group,” consisting
of mother and infant.!! The prime mover in this interpretive
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enterprise is Ellen Dissanayake, who makes a compelling case
that the key driving force has been the mother—infant bond, which
in turn facilitates early learning, as well as basic coordination
between young child and its primary caretaker, enabling this
biologically crucial dyad to maintain “contact” even when not
literally touching.

Although the mutual rituals of mother and infant do not occur
with the conscious intention of generating cohesion, this universal
dyadic dance could be the source—both developmental and evolu-
tionary—of much human artistry. Dissanayake points out that we
use a simple word, “ceremony,” to encompass much that is com-
plex and artistic, but as she sees it, this is actually “a one-word
term for what is really a collection or assembly of elaborations of
words, voices, actions, movements, bodies, surroundings, and
paraphernalia” that ultimately ramifies into songs, chants, dance,
drama, mime, and so forth. Dissanayake’s important ideas in this
regard are cogently presented in her book, Art and Intimacy: How
the Arts Began."?

When it comes to mother—infant interaction, the details of what
is communicated are probably less important than the fact of com-
munication itself, more accurately, maintaining lines of communi-
cation. To be sure, not only are lullabies universal, but there is a
predictable pulse, rhythm, and pitch employed by adults world-
wide when interacting with infants. Perhaps, as one researcher has
put it, “the melody is the message.”® Once established in the
mother—infant dyad, it could have ramified to the rest of society.

For Kirschner and Tomasello, the most important proximate
mechanism promoting the evolution of music is what they call
“shared intentionality,” which operates via a collective sense of
having moved and created together. Note that the resulting
“creation” need not be a physical object; making music together
can do quite nicely. Kirschner and Tomasello argue that music-
making children “made the intuitive decision to help the other
child because they felt immediate empathic concern with the peer’s
misfortune” when she began to lose her marbles. Absent the
“shared intentionality” of singing and dancing, such empathic
concern was diminished.

Music has long been highly functional in work situations, where
it enables greater coordination among the participan?s, hence the
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proliferation of songs in which people aren’t just subtly encour-
aged to cooperate—the kind of unconscious motivated altruism
revealed among children by Kirschner and Tomasello—but also
encouraged to be directly functional in adult work situations.
Chain-gang songs from the American South motivate participants
to pull, push, pound with a hammer, and so forth, and ethnomusi-
cologists have documented similar coordinative singing around
the globe when it comes to threshing wheat, pounding cassava,
grinding corn, etc. Any doubters might want to listen (on YouTube,
for example) to a Russian classic, The Song of the Volga Boatmen
(“Yo-ho, heave-ho; Yo-ho, heave-ho . . .”). It is almost impossible to
refrain from pulling an imaginary rope at the powerful intonation
of “heave.”

A similar process may well have helped coordinate and moti-
vate our ancestors preparing for a hunt or for combat. Think about
marching songs and chants and of the little-known Dutchman,
Maurice of Nassau, prince of Orange (1567-1625). Maurice, one
of the most important innovators in military science, originated
the close-order drill. More than 400 years after he introduced this
technique, it still permeates basic training, worldwide. The sight
of soldiers marching—and sometimes singing and chanting—in
unison may seem an almost comical anachronism given today’s
high-tech military technology, but as Maurice first codified it (and
before him, innumerable tribal war leaders may well have intu-
ited), shared rhythmic sound and movement generates the kind of
de-individuated coordination that evidently pays dividends.
“When a group of men move their arm and leg muscles in unison
for prolonged periods of time,” writes the noted historian William
McNeill,

a primitive and very powerful social bond wells up among them. This
probably results from the fact that movement of the big muscles in
unison rouses echoes of the most primitive level of sociality known to
humankind. . . . Military drill, as developed by Maurice of Nassau and
thousands of European drillmasters after him, tapped into this primi-
tive reservoir of sociality directly. Drill, dull and repetitious though it
may seem, readily welded a miscellaneous collection of men, recruited
often from the dregs of civil society, into a coherent community, obe-
dient to orders even in extreme situations when life and limb were in
obvious and immediate jeopardy.'*
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In a subsequent treatise, Keeping Together in Time: Dance and
Drill in Human History, McNeill expanded on this theme, albeit
without explicitly noting its evolutionary dimension.”” McNeill
pointed out as well how “dance and drill” help to achieve and
emphasize group identity, a phenomenon that also predominates
as much in nonmilitary contexts. Consider the extent to which
teenagers and young adults in particular identify themselves by
their particular musical preferences.

It probably isn’t coincidental that on September 12, 2001, the
politically diverse and ideologically disunited membership of the
US Congress—wishing to show solidarity in the face of a national
tragedy—gathered on the steps of the US Capitol and sang
God Bless America. "Together.

Interestingly, there is considerable evidence from research in
social psychology that music making itself may be less important
than cooperation in any shared enterprise. Eating together, for
example, also creates a bond, which is one reason why “breaking
bread” with a stranger is often considered an especially important
ritual among many cultures. We might expect a similar effect from
digging a ditch, building a wall, and so forth. One of the most
renowned demonstrations in social psychology, the so-called rob-
ber’s cave experiment, artificially generated an alarmingly high
degree of animosity among 12-year-old boys at a summer camp by
designating them as members of different, competing groups, the
“Eagles” and the “Rattlers.” At one point, mutual antagonism
became so great that it was nearly decided to terminate the exper-
iment prematurely.

The researchers found, however, that they could essentially
eliminate the between-group conflict by introducing a superordi-
nate goal that could only be achieved by Eagles and Rattlers work-
ing together: specifically, pushing a tanker truck up a hill (without
which, it was claimed, the camp would have no water). The social
atmosphere was so changed after this intervention that the boys
unanimously voted to return home in the same bus.'s

There have been other, related suggestions, such as the possi-
bility that music in particular emerged as a display signal, by which
individuals chorused together and thereby advertised the strength
of their coalition, indicating not only their numbers but also
the degree of their commitment.”” Another hypothesis, similar
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although not identical, is that music making was less important as
a means of achieving internal cohesion within a group than as a
way of displaying their unity to competing groups.'®

Among other potential proximate contributors to the appeal of
the arts in general—and perhaps of music in particular—a notable
one is the so-called chameleon effect, based on the widespread
power of unconscious mimicry."” Consider, for example, how often
people find themselves unintentionally mimicking each other’s
physical postures while talking.

These hypotheses, with their various versions of cohesion/
coordination/commitment, all imply a degree of group benefit,
and therefore, each is subject to the same concerns described ear-
lier with regard to possible group-beneficial aspects of religion. As
we have seen, for example, group benefits are vulnerable to cheat-
ing (e.g., someone might sing lustily, but not actually participate in
dangerous intergroup competition if push came to shove). If so,
then the signal itself wouldn’t be entirely reliable and might not be
taken seriously by the intended audience: “Sure, these guys can
sing up a storm, but maybe their bark is worse than their bite.”
Nonetheless, it is hard—even downright foolish—to deny the role
of art in generating social solidarity.

Any such hypothesis faces the same problem as the social
hypothesis described earlier for homosexuality, namely, the diffi-
culty of group selection. But once again, even though group selec-
tion has a deservedly bad reputation when it comes to animals, it
just might apply to the human case with respect to the arts and—as
we’ll soon see—perhaps also to religion.

Toward Greater Foxiness

One of the most renowned essays by British philosopher Isaiah
Berlin was titled “The Hedgehog and the Fox.” It was an elabora-
tion of the following fragment attributed to Archilochus, an
ancient Greek poet: “The fox knows many little things, but the
hedgehog knows one big thing.” Archilochus, in turn, was writing
about the difference between multifaceted, culturally sophisticated
Athens (the fox) and Sparta, a single-minded, military power.
It should not be lost on those of us seeking to understand the
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evolutionary origin of the arts that Sparta, not Athens, won the
Peloponnesian War, largely because of its hedgehoglike, single-
minded focus on military success. Hence, we ought not denigrate
the potential value of anything that contributes to social cohesion
and coordination.

On the other hand, it is Athens—not Sparta—that comes to
mind when we consider artistic creativity, which seems not to
augur well for the arts as generating hedgehoggy social coordina-
tion. Moreover, at least in modern societies, the arts in general and
music in particular serve many functions other than competition
and facilitation of war. But this doesn’t negate the prospect that
they might have initially evolved in a group-oriented and possibly
competitive context or, at least, by virtue of their ability to convey
benefits to society as a whole.

Since the hypothesis of group coordination came up when con-
sidering religion, just as it has now emerged for art, it is reasonable
to ask which came first, art or religion? This may well be a foolish
question, since it can be answered, with equal plausibility, either
way. Brian Boyd argues that art came first, but this may well simply
reflect the bias of a scholar who has devoted himself to the study
of art (in Boyd’s case, fiction). A scholar of religion would likely
see her special research interest as having been primary, arguing
perhaps that in the grip of religious ecstasy, or motivated by feel-
ings of divine awe and righteous enthusiasm, people proceeded to
create great art.

Boyd maintains that “religion needs art as a precursor.” Not
necessarily. Maybe art needs religion as a precursor, via group
identification. “Religion,” writes Boyd, “depends on the power of
story.” Indeed it does. But maybe storytelling, along with visual
art, music, dance, etc., began as an effort to give voice to “spiritual”
teelings!

At the same time, a possible payoff via coordination and col-
laboration blurs the distinction between the evolutionary origin of
religion and of the arts in general, and of music as well. Not that
this is necessarily a bad thing: Maybe religion and the arts do in
fact share an adaptive payoff in precisely this regard. After all, reli-
gions worldwide are suffused with artistic creation: notably music,
dance, poetry, and often architecture, sculpture, and painting.
Defenders of religion often point, in fact, to their glorious artistic
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productions, from the music of Bach to the dome of the Sistine
Chapel or the Hagia Sophia.

The social coordination hypothesis—whether narrowly inter-
preted to derive only from mother—infant interaction or seen more
broadly, associated with social coordination among adults—does
not preclude the possibility that music and dance in particular
could have developed initially as an incidental, nonadaptive by-
product of the human mind (whether cheesecake or spandrel) but
was then subsequently taken over for other, more explicitly adap-
tive functions. Here is a metaphor: Throughout the United States,
and especially since the passage of the Americans with Disabilities
Act, there has been a proliferation of street-corner ramps, intended
to permit wheelchairs to navigate smoothly between sidewalk and
road surface. These sidewalk cuts are also used by skateboarders
and bicyclists, probably more often than by people in wheelchairs,
although this was not the original “adaptive” purpose of these
ramps. Maybe the arts are sidewalk cuts of the human mind, orig-
inally produced for one purpose but then co-opted for another.

There are many manifestations of the social coordination
hypothesis. But at least one humanist, Denis Dutton, is having
none of it. Dutton is one of a small but increasingly influential
group of academics: humanists who have been enthralled by evolu-
tion and have bucked their peers in making a case for the role of
biology in understanding the arts. In his book The Art Instinct,
Dutton makes the curious claim that the arts are primarily solitary
rather than social. In support, he cites Leo Tolstoy’s essay “What
Is Art?” a very funny account of the arguments and competition
deriving from an opera rehearsal. "To be sure, the arts can generate
controversy and competition, but so can just about anything.
Tolstoy’s hilarious description hardly counts as significant evidence
that the arts are somehow antisocial. Similarly, the fact that many
of the arts are enjoyed in solitude—reading literature alone at
home, listening to a CD of the Missa Solemnis—doesn’t mean that
stories and chorales originally evolved to be experienced this way.

These days people often listen to their iPods when no one else
is around, and presumably they have long hummed to themselves
as well. But most of us rarely sing when alone, just as we don’t
typically laugh when by ourselves. From songs to symphonies,
music may be created—in the sense of first originated—in private,
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but music making, in terms of its performance and enjoyment, is
nearly always a public, social event. Even when people listen to
music alone, the likelihood is that they are engaging in a kind of
substitute sociality, whether or not they sing along (which, signifi-
cantly, they often do). It is hard to imagine our prehistoric ances-
tors plugging in their iPods or MP3 players and luxuriating to
Stone Age music in solitary Pleistocene splendor . . . and not just
because there were no such gizmos then. Moreover, although
people admittedly experience most of the arts in solitude, their
experience is nearly always more intense when they sway, clap,
stamp, cry, laugh, or simply watch and listen zogether.

Reading and writing, those most solitary of artistic experiences,
are also exceedingly recent, and even after their invention perhaps
8,000 years ago, the great majority of people were illiterate, con-
suming their “literature” by listening to bards and storytellers.
Modern museum-goers, walking by themselves, privately plugged
into their informational guided cassettes, individually keyed to
particular paintings or sculpture, are similarly novel in the human
evolutionary experience; for millennia, visual art, like theater or
dance, was a collaborative enterprise, experienced in public, not
private. Contrary to Professor Dutton’s confident assertion, the
arts have long been and currently are essentially social.

But as we are about to see, this doesn’t necessarily mean that
the arts evolved in the service of group coordination. There are
other possibilities.

Notes

1. Dutton, D. (2009). The art instinct. New York: Bloomsbury.

2. Dutton, D. (2009). The art instinct. New York: Bloomsbury.

3. Boyd, B. (2009). On the origin of stories: Evolution, cognition, and fiction.
Cambridge, MA: Harvard University Press.

4. Pinker, S. (2002). The blank slate: The modern denial of human nature. New
York: Viking.

5. Voland, E. (2003). Aesthetic preferences in the world of artifacts: Adaptations
for the evaluation of honest signals? In E. Voland & K. Grammer (Eds.),
Evolutionary aesthetics. Berlin: Springer-Verlag.

6. Flaubert, G. (2010). Madame Bovary. (L. Davis, Transl.). New York: Viking.

7. Gould, S. J., & Lewontin, R. (1979). The spandrels of San Marco and the
Panglossian paradigm: A critique of the adaptationist paradigm. Proceedings of
the Royal Society of London B, 205, 581-598.

8. Sahlins, M. (1972). Stone age economics. Piscataway, NJ: Aldine Transaction.

Art I: Cheesecake, By-Products, and Groups

165



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Kirschner, S., & Tomasello, M. (2010). Joint music making promotes
prosocial behavior in 4-year-old children. Evolution and Human Bebavior; 31,
354-364.

Conard, N. J., Malina, M., & Munzel, S. C. (2009). New flutes document the
earliest musical tradition in southwestern Germany. Nature, 460, 737-740.
Dissanayake, E. (2000). Antecedents of the temporal arts in early mother-
infant interaction. In N. Wallin, B. Merker, & S. Brown (Eds.), The origins of
music. Cambridge, MA: MIT Press.

Dissanayake, E. (2000). Art and intimacy: How the arts began. Seattle:
University of Washington Press.

Fernald, A. (1989). Intonation and communicative intent in mothers’ speech
to infants: Is the melody the message? Child Development, 60, 1497-1510.
McNeill, W. H. (1982). The pursuit of power. Chicago: University of Chicago
Press.

McNeill, W. (1995). Keeping together in time: Dance and drill in human bistory.
Cambridge, MA: Harvard University Press.

Sherif, M., Harvey, O. J., White, B. J., Hood, W. R., & Sherif, C. W. (1961).
Intergroup conflict and cooperation: The robbers cave experiment. Norman, OK:
University of Oklahoma Book Exchange.

Merker, B. (2000). Synchronous chorusing and human origins. In N. L.
Wallin, B. Merker, & S. Brown (Eds.), The origins of music. Cambridge, MA:
MIT Press.

Hagen, E., & Bryant, G. (2003). Music and dance as a coalition signaling
system. Human Nature, 14, 21-51.

Lakin, J. L., Jeffries, V. E., Cheng, C. M., & Chartrand, T. L. (2003). The
chameleon effect as social glue: Evidence for the evolutionary significance of
nonconscious mimicry. fournal of Nonverbal Bebavior, 27, 145-162.

166 Homo Mysterious: Evolutionary Puzzles of Human Nature



CHAPTER Six

e

Art II: Play, Practice, and
Sex (Again)

ERHAPS ART EVOLVED BECAUSE it provided an adaptive payoff
Pvia learning, something that benefited individuals regard-

less of its impact on the larger social group. After all, the
arts offer abundant opportunities for instruction. John Dryden
maintained that theater in particular offers “a just and lively image
of human nature, representing its passions and humours, and the
changes of fortune to which it is subject, for the delight and instruc-
tion of mankind.” Revisiting our earlier and perhaps overly nega-
tive discussion of art as providing vicarious, pornography-like
opportunities for “cheap thrills,” maybe the emphasis should be
less on the arts as procurer of subjective pleasures and more on
how they provide palatable opportunities for adaptive information
gathering, whether boring or dangerous or in between.

Learning and Play
Art—particularly literature—can be useful in providing not just

“teachable moments,” but also “teachable narratives,” stories that
have genuine substance while offering prolonged connection as
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we work our way through them. Such instructive narratives aren’t
necessarily as simplistic and iconic as “What might happen if T kill
my father and marry my mother?” or “What are my options if
Uncle Claude kills Dad and then marries Mom?” Rather, things
can be at least somewhat more subtle: how to navigate a boring
marriage to an even more boring country doctor, and what is likely
to transpire if you have an affair? Beyond narratives of personal
drama or historical scope (such as Napoleon’s invasion of Russia),
imaginative stories—especially if they are not too imaginative, that
is, if they retain the key quality of believability—can provide les-
sons that help us navigate the ordinary daily dramas that consti-
tute a normal life.

Nor is the potential payoff of art limited to learning about our
personal lives; it might help us explore the real world more gener-
ally. “Art opens up new dimensions of possibility space,” according
to Bryan Boyd, “and populates it with imaginative particulars.”
Or, as Lewis Mumford once suggested, “If man had not encoun-
tered dragons and hippogriffs in dreams, he might not have con-
ceived of atoms.” Maybe so, but isn’t it equally likely that we have
often been misled by our imagination, deluded into believing in
dragons and hippogriffs, along with ogres, saints, demons, drag-
ons, gods, gremlins, trolls, and fairies? When dealing with the real
world, which is notably intransigent, a case can be made that the
human imagination needs not so much wings as lead weights. We
must be anchored in reality, if only because when it comes to the
harsh truths of evolutionary success or failure, that’s precisely
where we find ourselves.

This, in turn, makes it all the more puzzling that when it comes
to literature and its verbal companion, storytelling, people across
the globe prefer fiction to nonfiction. One might expect, by con-
trast, that people would react with disdain and disgust to stories
that are known to be untrue! After all, we have little use for dull
knives, unpalatable food, ships that don’t float, or houses that fall
down—that is, things that don’t meet the stern tests presented by
reality. And yet, it’s not quite true that we lower our standards
when it comes to fiction, so long as it is acknowledged for what it is.

John Tooby and Leda Cosmides, two leaders in the new disci-
pline of evolutionary psychology, note that “It appears as if humans
have evolved specialized cognitive machinery that allows us to
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enter and participate in imagined worlds.”" They call it “decoupled
cognition,” the quality—if not unique among Homo sapiens, then
without doubt unusually developed in our species—of knowingly
playing “make-believe.” Children do it all the time; adults, too, in
the guise of fiction in particular, and the arts in general.

Aristotle, in his Poetics, argued that people have an innate tendency
to imitate, thereby creating representations of the real world:

For it is an instinct of human beings from childhood to engage in
mimesis (indeed, this distinguishes them from other animals: man is
the most mimetic of all, and it is through mimesis that he develops his
earliest understanding), and equally natural that everyone enjoys
mimetic objects. A common occurrence indicates this: we enjoy con-
templating the most precise images of things whose actual sight is
painful to us, such as forms of the vilest animals and of corpses.

But positing an “instinct” for mimesis no more explains its
existence than does the claim that people engage in art simply
because they have an art instinct.! In his book Creative Evolution,
French philosopher Henri Bergson argued that the key to evolu-
tion—and to consciousness—was possession of an élan vital, to
which biologist Julian Huxley responded that this helped explain
the nature of life about as much as we illuminate the nature of a
railway engine by pointing to its “élan locomotif.” (A few centuries
earlier, in Moliere’s The Imaginary Invalid, we learned similarly,
from a quack doctor, that opium causes sleep by virtue of its
“soporific power.”) The biologically relevant question is, “Why
are people moved to imitate aspects of the real world?” Such
imitation, even when undertaken seriously, has an unmistakably
playful component.

Human beings are the most playful of animals, and in his
book On the Origin of Stories, Brian Boyd argues for play as the
keystone adaptive payoff of the arts. Art, he points out, inspires
cognitive processing of complex information patterns and is there-
fore good for us; moreover, it does so in a context that—for all its

i. Not meaning to be too hard on Aristotle, it is nonetheless hard to refrain from
noting that he also wrote that things accelerate while falling because they become
increasingly “jubilant” as they approach the ground. Given the often disastrous
consequences of the encounter, one might have expected falling objects to be ever-
more apprehensive instead.
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seriousness—is nonetheless one step removed from the real world,
thereby allowing a greater margin for error while giving free rein
to imagination and experimentation.

Dogs use their characteristic “play-bow” (head, shoulders, and
front legs down, rear legs and back elevated) to indicate that what
is to follow is “cognitively decoupled” from other, more serious
acts. People use “once upon a time.” Boyd points out that “in play
we act as if within quotation marks,” and that

we can define art as cognitive play with pattern. Just as play refines
behavioral options over time by being self-rewarding, so art increases
cognitive skills, repertoires, and sensitivities. A work of art acts like a
playground for the mind, a swing or a slide or a merry-go-round of
visual or aural or social pattern. The more often and the more exu-
berantly animals play, the more they hone skills, widen repertoires,
and sharpen sensitivities. Play therefore has evolved to be highly self-
rewarding. Through the compulsiveness of play, animals incremen-
tally alter muscle tone and neural wiring, strengthen and increase the
processing speed of synaptic pathways, and improve their capacity
and potential for performance in later, less forgiving circumstances.

According to Boyd, the adaptive value of the arts is indistin-
guishable from the adaptive value of play, just as, presumably, the
arts themselves are essentially a form of play, a way of exploring
the world without the stark seriousness of reality itself. By con-
trast, science—although often best undertaken with a playful,
exploratory mindset—necessarily collides with the empirical truths
of physical and biological nature, stern task mistresses indeed.
Although scientists are free to hypothesize to their hearts’ content,
eventually they must be constrained by the empirical truths of the
actual world. As Daniel Patrick Moynihan famously pointed out,
people are entitled to their own opinions, but not to their own
facts. They are similarly entitled to their own arts, but not their
own science.

If Newton or Einstein hadn’t lived, we almost certainly would
nonetheless have basic physics as well as relativity. If Lavoisier
hadn’t discovered oxygen, it is certain that someone else would
have, just as somebody would have figured out that the heart
pumped blood even if William Harvey had never been born. The
double-helix structure of DNA was there for the unraveling; had
it not been accomplished by Watson and Crick, others would have
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done so." And it doesn’t diminish the stature of Darwin himself to
be reminded—as noted early in the preceding chapter—that Alfred
Russel Wallace glimpsed the same basic truth of nature, indepen-
dently. But if Shakespeare or Bach had not been born, we can rest
assured (or rather, bereft) that we wouldn’t have Hamlet or the
Goldberg Variations. This is not to argue that the arts are more
valuable than the sciences; rather, because they result from the
playful, free flow of imagination, unconstrained as science is by
reality, the arts aren’t just unique, but—at the risk of outraging
language purists—in a sense, “more unique.”

Even so, the arts are also anchored in reality, just less tightly
bound. And although people doubtless learn about the world via
music and the visual arts as well, Boyd argues that fiction and sto-
rytelling constitute the richest arena for playful learning via art:

Because it entices us again and again to immerse ourselves in story, it
helps us over time to rehearse and refine our apprehension of events.
Fiction, I propose, does not establish but does improve our capacity to
interpret events. It preselects information of relevance, prefocuses
attention on what is strategically important, and thereby simplifies
the cognitive task of comprehension. At the same time it keeps strate-
gic information flowing at a much more rapid pace than normal in
real life, and allows a comparatively disengaged attitude to the events
unfolding. It trains us to make inferences quickly, to shift mentally to
new characters, times, and perspectives. Fiction aids our rapid under-
standing of real-life social situations, activating and maintaining this
capacity at high intensity and low cost.

Later, Boyd proposes that the most important function of
fiction is that “By appealing to our fascination with agents and
actions, fiction trains us to reflect freely beyond the immediate
and to revolve things in our minds within a vast and vividly
populated world of the possible.” In an earlier book, Madame
Bovary’s Ovaries: A Darwinian Look at Literature, coauthored with
my daughter, Nellie, I suggested that one of the most damning
critiques of any work of literature is that it isn’t believable, which
means that it must deal with the world of the evolutionarily pos-
sible. To be vivid and enduring, literature must represent images

ii. Indeed, their discovery of the structure of DNA took place in the context of a
vigorous race among several scientists, working competitively in different laboratories.
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of human behavior that are consistent with the evolutionary
constraints and inclinations that biology knows to exist, and that
people intuit as being “realistic.” And indeed, literature consis-
tently depicts such patterns as male-male competition, female
initiated mate selection, kin- and reciprocity-based altruism,
parent—offspring conflict, and so forth.

But it is one thing to posit that literature—even when pre-
Darwinian, or when written without regard to the insights of
evolutionary biology—will nonetheless reflect certain biological
truths about human nature. That is, it is one thing to predict what
literature will depict, but quite another to understand, as we are
now attempting, why it exists at all.

Returning to hypotheses for the existence of art more generally,
Boyd makes the novel suggestion that, in concert with its playful
functionality, artistic creativity has been selected for much for the
same reason as sex has: as a way of increasing variation—whether
genetic (sex) or ideational (art). In this regard, it is interesting that
the adaptive significance of sex, too, like that of art, has long per-
plexed biologists. Like art, sexual reproduction seems wasteful (at
least, compared with the alternative of asexual breeding, which,
among several benefits, has the added payoft of ensuring that an
asexually reproducing individual has 100% of its genetic material
reflected in each of its offspring, compared to a mere 50% for
parents who employ sex). And it may be more than coincidental
that the currently favored hypothesis for the existence of sex is that
despite its 50% genetic tariff, it pays for itself by producing genetic
variability among one’s offspring.

As a result, when the environment changes—which it inevita-
bly does—or when new pathogens or parasites arrive, parents who
breed sexually have a greater chance of achieving success via at
least some of their genetically diverse offspring. By the same token,
maybe “artistic license” benefits its producers and consumers, and
pays for its seeming profligacy, by expanding the boundaries of the
imaginable. If so, then when the social environment changes—and
it, too, like the physical and biological environment, inevitably
does—people who have experienced the potential diversity
afforded by imaginative art may enjoy an advantage comparable to
organisms that cushion their biological risk via sexually generated
genetic diversity.
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Encountering a dragon in a story can be thrilling; meeting one
in a back alley would be terrifying. But if we really did encounter
a genuine dragon, we might well respond more effectively if we
had already encountered various scenarios in our imaginations, via
the stories we heard. And of course, for dragons one can substitute
human competitors, or collaborators, or collaborators turned
competitors and vice versa, romantic partners, rivals, and so
forth—the entire gamut of potential life experiences that are
reflected (with various degrees of accuracy) in art generally and
stories in particular.

Aspiring chess masters study famous matches, often memoriz-
ing classic openings, end games, and so forth. The game of life is
no less complicated than chess, which makes it possible that much
of the appeal of narrative art derives from an appeal similar to that
of eating nourishing food: consuming certain things, like studying
certain game plans, is good for us.

Returning to our earlier metaphor of the hedgehog and the fox,
people who partake of artistic possibilities are foxy, armed with a
diverse array of resources, whereas without the arts, one is left with
a hedgehog-like mastery of one big thing—reality as it currently
presents itself—but with a limited array of alternative moves.

The connection between art and reality is complex and intrigu-
ing, paralleling in some ways the connection between culture and
biology. Thus, a strong case can be made that when it comes to
preferences for visual art, humanity’s long Pleistocene sojourn has
left a discernible evolutionary imprint: Cross-culturally, people
prefer scenes that include open grassland or prairie, as well as trees
and/or rocky outcroppings.’ This combination has given rise to
“prospect/refuge theory,” since the former offers the prospect of
long-distance vision—all the better to spot enemies or prey, my
dear—while the latter suggests opportunities to take refuge if need
be.* Add water, shake gently, and the result—if not quite a Garden
of Eden—strongly resembles the environment in which our spe-
cies spent most of its early evolutionary childhood. Although pros-
pect/refuge theory offers a possible explanation for why we prefer
certain images, stories, etc., over others, it nonetheless fails to illu-
minate why we create these things. Perhaps they simply provide
pleasure, because of the potential—albeit illusory—of satisfying a
need that is nonetheless genuine.
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To some extent, of course, the pleasure derived from art is no
different from that evoked by “the real thing,” such that one of the
joys of, say, viewing a pleasant country scene may be the extent to
which it re-creates the pleasure of actually experiencing the real
thing. The likelihood, for example, is that both events induce a
similar secretion of satisfaction-inducing neurosecretions. This
might seem to be an evolutionary problem, insofar as it can be
maladaptive to focus on a simulacrum rather than the genuine
article (consider the downsides of drug addiction, or pornogra-
phy). But it may also be an unavoidable consequence of having
adaptively strong proclivities and predispositions; perhaps you
can’t have adaptive preferences for certain situations and thus a
neuronal sensitivity to stimuli that reflect those situations, without
the other a vulnerability to being fooled. Perhaps, then, in the case
of art, we should substitute “willingness” or “benevolent capacity”
for “vulnerability.”

“Art necessarily is illusion,” writes psychologist Roger N.

Shepard.

In the immense history of life on earth, art is but a very recent devel-
opment. Since its emergence with Homo sapiens, there has been insuf-
ficient time . . . for the evolution of extensive neural machinery
adapted specifically to the interpretation of pictures. The implication
is inescapable: Pictures most appeal to us, to the extent that they do,
because they engage neural machinery that had previously evolved
for other purposes.*

Gossip and “Theory of Mind”

Turning now from the visual to the narrative arts, another practi-
cal teaching payoff may derive from its role as a vehicle for sharing
social information, which is to say, a classy form of gossip.
Evolutionary anthropologist Robin Dunbar has made the intrigu-
ing suggestion that one of the keys to sociality—especially among
primates (which includes Homzo sapiens)—is social grooming, which
includes the iconic inclination of monkeys and apes to sit around
and pick ectoparasites off their best friends. Dunbar points out
that as proto-hominid group size increased, it became increasingly
difficult to maintain cohesion via direct physical contact, at which
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time verbal communication—gossip—may well have replaced
grooming.’

Insofar as he is correct, it isn’t a huge step from gossip as groom-
ing to stories as gossip. Indeed, much of the pleasure and delight
modern readers derive from fiction may be very similar to what is
gained from reading autobiographies, biographies, history, mem-
oirs, and so forth, and which in turn differ only slightly from the
payoff that comes from watching soap operas, reading confessional
magazines, or sharing the latest news on friends, family, neigh-
bors, and celebrities.

Gossip needn’t have the negative connotation it is typically
accorded. It doesn’t have to be frivolous. After all, it has long been
in our interest—highly social species that we are—to keep tabs on
who’s doing what, who’s up and who’s down, what’s the latest dish
on so-and-so or such-and-such. And stories provide a fine way of
doing this, while also adding a dose of social glue.

In addition, fiction isn’t altogether untrue. Mark Twain once
quipped that the difference between fiction and nonfiction is that
the former must be “more real.” To be valued, a story must convey
accurate truths about human nature: how people respond—and
hence, how they can be expected to respond—under particular
circumstances. Stories always incorporate insights into the behav-
ior, and often the underlying mental processes, of other people. As
such, they may well be useful in conveying information about what
psychologists call Theory of Mind, which refers to the capacity of
human beings to put themselves inside the heads of someone else,
so as to anticipate their perceptions and behavior more accurately.
There is much debate among specialists as to whether animals
other than Homo sapiens possess an accurate Theory of Mind, but
no doubt people do, just as there is no doubt that such information
can be biologically as well as socially adaptive.

Whether functional as play or gossip, as a primer in Theory of
Mind, or as something entirely different, stories are always about
people, or animals, or—rarely—things. Never are they purely
concerned with abstract concepts. This seemingly obvious conclu-
sion hides a potentially important truth: the importance of stories
as providing useful inroads into the lives of other people, animals,
or things. For a lively example, consider this selection from Sylvie
and Bruno Concluded, written by Lewis Carroll and published in
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1893; it was the last novel written by the creator of the Alice
books.’" At one point, a little girl named Sylvie implores the
Professor to tell her and her brother Bruno a story:

Bruno adopted the idea with enthusiasm. “Please do,” he cried eagerly,
“Sumfin about tigers—and bumble bees—and robin red-breasts, oo
knows!”

“Why should you always have live things in stories?” said the
Professor. “Why don’t you have events, or circumstances?”

“Oh, please invent a story like that!” cried Bruno.

The Professor began fluently enough. “Once a coincidence was
taking a walk with a little accident, and they met an explanation—a
very old explanation—so old that it was quite doubled up, and looked
more like a conundrum—" He broke off suddenly.

“Please go on!” both children exclaimed.

The Professor made a candid confession. “It’s a very difficult sort
to invent, I find. Suppose Bruno tells one first.”

Bruno was only too happy to adopt the suggestion.

“Once there were a Pig, and a Accordion, and two jars of Orange-

”»

marmalade . . ..

Portrait of the Artist as a Show-Off

When it comes to evolutionary hypotheses for the arts, this one
has been vilified almost as much as Pinker’s cheesecake—especially
by humanists worried that their subject is getting insufficient
deference, and who also, it must be said, don’t understand evolu-
tionary theory as well as they ought. In a nutshell, it involves what
Darwin called “sexual selection.” And it was given its clearest
formulation by evolutionary psychologist Geoffrey Miller of the
University of New Mexico."

iii. I thank Brian Boyd for pointing me to this selection. Like so many others,
I had read Alice in Wonderland and Through the Looking Glass, but nothing else by
Lewis Carroll.

iv. Personal note: After reading Miller’s book on the subject, I inadvertently found
myself muttering, “How stupid of me not to have thought of that,” in unintentional
mimicry of Thomas Huxley upon first reading The Origin of Species.
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Miller’s thesis is simple, yet profound. As he sees it, the human
mind evolved as a result of sexual selection, essentially the equiva-
lent of the peacock’s tail, except that among peacocks, the key
choosers are the females, whereas in our case, the choice generally
works both ways: males choosing females as well as females
choosing males.

In any sexually reproducing species, it is highly adaptive for
would-be parents to select the best possible partner with whom to
reproduce. Several factors converge in this regard. For one thing,
mate-seeking individuals will be more fit (evolutionarily) in pro-
portion as their breeding partner is healthy and fit (physically).
For another, since sexual reproduction involves combining one’s
genes with someone else’s, it is important that the chosen someone
possess genes that are likely to contribute positively toward pro-
ducing healthy and successful offspring. In addition, once indi-
viduals of either sex are attractive to members of the other, there
arises a secondary, derivative benefit from mating with such
individuals: They are likely to produce offspring who also possess
these sexually attractive traits, and who therefore will be more
likely to be successful themselves when they mature and enter the
mating marketplace. Finally, these considerations are likely to be
especially valid in species that are at least somewhat monogamous,
that is, in which males and females make a substantial commit-
ment to each other, which in turn italicizes the importance of
making a reproductively advantageous mate choice.

In his book, The Mating Mind, subtitled How Sexual Selection
Shaped the Evolution of Human Nature, Miller gets abundant
explanatory mileage out of sexual selection, and not simply as an
explanation for the arts. In fact, he isn’t directly concerned with
explaining the arts as such, so much as spotlighting the role of
sexual selection in producing the human mind, in all its remark-
able complexity. He points out, for example, that the brain itself—
an energetically expensive organ as well as one that is highly
vulnerable to mutational damage—serves as an ideal fitness
indicator, a kind of biological trophy displayed by members of one
sex that serves to attract members of the other.

This is similar to the brain’s products, and not just obviously
useful behavior of the sort that contributes to individual survival.
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Also relevant: those uniquely human characteristics that have so
bedeviled generations of evolutionary biologists and are the sub-
ject of this chapter, namely, art, music, dance, poetry, and other
manifestations of creativity that seem unlikely to contribute
directly to fitness. Sexual selection promises to shed light even on
certain human traits that might not otherwise appear to need
special explaining . . . until we look at them through its uniquely
illuminating lens.

Take language.

Miller makes a powerful case that human language exhibits a
verbal luxuriance that is difficult to interpret in other than sexually
selected terms. Bear in mind that Darwin originally conceived the
concept of sexual selection in an effort to explain the existence of
such exaggerated, highly elaborated, and seemingly useless traits
as the lyrebird’s feathers or—most famously—the peacock’s tail.
His argument—controversial in its day but increasingly supported
now—was that although certain characteristics don’t contribute to
personal survival (and may even be deleterious), they ultimately
pay their way in terms of reproductive success insofar as they con-
tribute to an individual’s ability to attract and keep a mate, hence
the phrase “sexual selection.”

At first glance, human language does not seem equivalent
to the peacock’s tail. After all, the peacock’s tail is the iconic
example of something that seems excessive, overbuilt—indeed,
deleterious—and thus explicable only in terms of sexual selection
rather than survival selection. By contrast, although the adaptive
significance of human language may not be obvious, the problem
isn’t that language—like the peacock’s tail—is difficult to explain,
but rather that it is explicable in terms of numerous possible
adaptive payoffs: social coordination, sharing of information, and
so forth, such that the very fact of language does not seem to
qualify as an evolutionary mystery. And yet, as Miller points out,
human language may be more like a peacock’s tail than is generally
realized.

Like the peacock’s tail, human language is more elaborate than
simple survival would seem to require. One way to assess this
would be to compare the minimum vocabulary needed to satisfy
basic, quotidian tasks with the actual vocabulary most people
possess. Miller points out that most of the words that most people
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know are used only rarely. Why, then, he asks, do we retain such a
large stable of largely unused resources?

The most frequent 100 words account for about 60 percent
of all conversation; the most frequent 4,000 words account for
about 98 percent of conversation. This sort of “power law” distribu-
tion is common: the 100 most successful movie actors probably
account for 70 percent of all money paid to all actors; the 100 most
popular Internet sites probably handle a similar proportion of
Internet traffic; and so forth. It is not surprising that vocabulary
use follows a power law, but it is surprising that our average vocabu-
lary is so large, given how rarely we use most of the words that
we know. It could easily have been that just 40 words account for
98 percent of speech (as it does for many two-year-olds), instead of
4,000 (as it does for most adults). As it is, any of the words we know is
likely to be used on average about once in every million words
we speak. When was the last time you actually spoke the word
“cerulean”? Why do we bother to learn so many rare words that have
practically the same meanings as common words, if language evolved
to be practical?

The plot thickens when we consider that even English—which
hosts an exceptionally large number of words, numbering more
than 1 million—can still function effectively after being stripped
down to a mere skeleton. Thus, something called Basic English
was created in the 1920s, using just 850 words. One of its co-
creators, Oxford philosopher I. A. Richards, noted that under
his system and using, for example, just 18 verbs, “it is possible to
say . . . anything needed for the general purposes of everyday
existence—in business, trade, industry, science, medical work—
and in all the arts of living, in all the exchanges of knowledge,
desires, beliefs, opinions, and news which are the chief work of
English.”s Missing from this assessment is a likely “chief work” of
any language: demonstrating one’s intelligence, via verbal facility.
As Miller notes, one would not expect to see a personal ad that said
“looking for prospective mate who knows fifty thousand useless
synonyms,” and yet, it is entirely possible that people have evolved
outsized vocabularies for exactly the same reason that peacocks
have evolved outsized tails, because tale telling—and the ability to
employ appealing words in the process—suffices for people like
tail growing works for peacocks.
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In the language of evolutionary biology, such traits are effective
“fitness indicators,” and as such, likely to be selected for because
they contribute to sexual and thus reproductive success, no less
than, say, the ability to ward off infection contributes to survival
and thus reproductive success. This emphasizes a frequent misun-
derstanding of sexual selection, in which it is seen as somehow
counter to survival (or natural) selection. There are, indeed, some
interesting differences, notably the fact that whereas survival selec-
tion tends to be a minimalizing process, eliminating gewgaws and
doodads, favoring a biological design that is maximally efficient,
sexual selection generates excessive, show-offy traits. But sexual
selection is no less “natural” than is survival selection, and indeed,
both operate via the same bottom line: differential reproduction.

There is one intriguing difference, however. Although both
sexual selection and survival selection are equally natural and
reproduction focused, the former is oddly recursive. When it
comes to survival selection, the totality of the environment (physi-
cal as well as biological) operates upon organisms to favor certain
characteristics over others. This has some impact upon environ-
ments as well—the dietary proclivities of elephants, for example,
have had a definite impact on the nature of the African savannah—
but by and large, environments select for organisms and not vice
versa. With sexual selection, however, the organisms themselves
are bestowing reproductive advantage upon members of their own
species, favoring some of them over others. Insofar as sexual selec-
tion has been especially important among Homzo sapiens, the result
is that to an extent not often appreciated (by scientists as well as
the lay public), human beings have literally created themselves.

Contrasting sexual selection with survival selection, Miller
emphasizes the unique feedback component of the former, as he
speculates playfully on what would happen if natural selection
worked like its sexual counterpart:

Organisms would select which environments exist, as well as environ-
ments selecting which organisms exist. Strange, unpredictable feed-
back loops would arise. Would the feedback loop between polar bears
and Arctic tundra result in a tundra of Neptunian frigidity where
bears have fur ten feet thick, or a tundra of Brazilian sultriness where
bears run nude? Would migratory birds select for more convenient
winds, lower gravity, and more intelligible constellations? Or just an
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ever-full moon that pleasingly resembles an egg? Yet this is just
what happens with sexual selection: species capriciously transform
themselves into their own sexual amusements.

Courtship involves sexual choice, which, in turn, places a posi-
tive premium on “fitness indicators,” characteristics that provide
reliable information as to the adaptive quality of a prospective
mate. As such, sexual choice itself served to stretch the capacities
of the human mind, even as it rewarded those who indicated—via
such mental gymnastics as verbal play, musical ability, and other
manifestations of artistic creativity—that their brains were in
especially good shape. As Miller puts it, sexual selection “asked not
what a brain can do for its owner, but what fitness information
about the owner a brain can reveal.”

Miller points out, for example, that to a large extent, human
courtship involves verbal interaction, and that baby making (one
of the bottom lines when it comes to evolutionary success) requires
about 3 months of unprotected sex, which, at roughly 2 hours of
conversation per day in the early stages of an intimate relation-
ship, and an average rate of 3 words spoken per second, results in
roughly 1 million words spoken by each partner . . . per concep-
tion. In this way, sexual selection might contribute directly to fit-
ness, via such seemingly “useless” traits as verbal facility.

After all, there is nothing like talking to reveal not only
what’s on one’s mind but also the nature and quality of that mind.
And for human beings, ancestral no less than current, the mental
status of a potential reproductive partner was likely to loom large
indeed.

Cross-cultural surveys of mating preferences across a variety of
cultures have shown a strong preference for, among other things,
a sense of humor. Being able to tickle your partner’s funny bone
might be a useful indicator of something immediate and practical,
such as the ability to withstand future difficulties and disappoint-
ments. But the reality is that a good sense of humor, like a power-
ful vocabulary, is no more likely to be of direct survival value than
is—to choose some activities not entirely at random—the ability
to tell a good story, sing a song, paint a picture, write a poem,
sculpt a statue, and so forth. In short, the argument can be made
(or, in more suitably florid linguistic terminology, the scientific
hypothesis propounded) that verbal facility, like competence in
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music, visual art, dance, and the like, may have evolved in the
service of sexual selection, a way in which the artist demonstrates
his or her cerebral fitness and, insofar as the demonstration is
successful, actually increases his or her evolutionary fitness as a
result.

Here is another point. A narrow survival selection view of
language would generate the prediction that listening should be
more beneficial and thus more sought after than speaking
since, after all, we learn (and thus stand to profit personally) via
the former, rather than the latter. But in fact, people are more
likely to compete to be the one broadcasting “information” than
to be its recipients. This, in turn, is consistent with the notion
that language itself may be largely a form of display (although
it also conforms to the sociobiological view that communication
is often manipulation’). At the same time, much sexual display
is not simply “epigamic”—directed toward mate choice—but
also effective when it comes to male-male or female—female
competition.

The key to the sexual selection hypothesis is that many traits
aren’t fitness enhancing so long as we restrict our intellectual hori-
zon to those that are strictly survival related. Widen the perspec-
tive, however, to include mate choice, and a whole new world
opens up, with much of the human mind seen to be a sexual orna-
ment. “The Darwinian revolution could capture the citadel of
human nature,” writes Miller, “only by becoming more of a sexual
revolution—by giving more credit to sexual choice as a driving
force in the mind’s evolution. Evolutionary psychology,” Miller
urges, “must become less Puritan and more Dionysian.” His proj-
ect has therefore been to think less about the “survival problems
our ancestors faced during the day” and more about “the courtship
problems they faced at night”—or, more poetically, “whether the
mind evolved by moonlight.” Ditto for the arts.

Interestingly, a similar suggestion was made by Oscar Wilde, a
master of aesthetics but a novice when it came to evolutionary
biology. Wilde contrasted the practicality of ethics with the luxuri-
ance of aesthetics: “Ethics, like natural selection, make existence
possible. Aesthetics, like sexual selection, make life lovely and
wonderful, fill it with new forms, and give it progress, variety and
change.”

Homo Mysterious: Evolutionary Puzzles of Human Nature



The mind’s moonlight reveals unexpected patterns; for example,
via language, our great-, great-grandmothers and -grandfathers
were able to get, almost literally, into each other’s minds—some-
thing that isn’t an option for the nonlinguistic. As a result, and per-
haps for the first and only time in biological evolution, thought
itself—via sexual selection—became subject to direct adaptive pres-
sure. It is often and correctly stated that the sexiest part of the
human body is what resides between the ears. Via language in par-
ticular (and, perhaps, the arts in general), mental traits became as
apparent to the sexual chooser as a partner’s height, weight, body
fat, breast size, or shoulder width. And as a result, we were selected
to be simultaneously consumers as well as producers of mental
accomplishment. If so, then we also literally created the mental
capacities that led to such accomplishments, by selecting as sexual
partners individuals with the capacity to accomplish; at the same
time, sexual selection would also have been favoring the ability to
be astute “art appreciators,” insofar as our ancestors who made good
choices would have been rewarded by leaving more descendants.

In addition to the prospect of illuminating the adaptive value of
the arts, Miller’s critique of much cognitive psychology is cogent,
and perhaps even devastating:

Most experimental psychology views the human mind exclusively as a
computer that learns to solve problems, not as an entertainment
system that evolved to attract sexual partners. Also, psychology
experiments usually test people’s efficiency and consistency when
interacting with a computer, not their wit and warmth when interact-
ing with a potential spouse. . . . But evolution does not care about
information processing as such: it cares about fitness.

Miller adroitly brings in Thorstein Veblen and the power of
conspicuous consumption as sexual advertisement, asking, “How
could mate choice favor a costly, useless ornament over a cheaper,
more beneficial ornament?” to which he adds, puckishly, “Why
should a man give a woman a useless diamond engagement ring
when he could buy her a nice big potato, which she could at least
eat?” In a sense, mental quality is also something of a “useless
ornament,” except insofar as it is profoundly useful as an indicator
of mate quality. And one of the best ways to demonstrate such
quality is via language in particular and the arts in general.
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But the argument isn’t limited to artistic use of language.
In fact, in Sexual Selection and the Descent of Man, Darwin ventured
a similar hypothesis for the evolution of music, emphasizing its
connection to love via courtship:

Music arouses in us various emotions. . . . It awakens the gentler
feelings of tenderness and love, which readily pass into devotion. . . .
All these facts with respect to music and impassioned speech become
intelligible to a certain extent, if we may assume that musical tones
and rhythm were used by our half-human ancestors, during the season
of courtship, when animals of all kinds are excited not only by love,
but by the strong passions of jealousy, rivalry, and triumph.

In addition to a possible connection between music and court-
ship vocalizations (e.g., bird songs), Darwin emphasized its
possible relationship to language as well, notably emotion-laden
oratory:

The impassioned orator, bard or musician, when with his varied tones
and cadences he excites the strongest emotions in his hearers,
little suspects that he uses the same means by which his half-human
ancestors long ago aroused each other’s ardent passions, during their
courtship and rivalry.

Among our ancestors, Miller writes, “If an individual made you
laugh, sparked your interest, told good stories and made you feel
well cared for, then you might have been more disposed to mate.”
And today? We take our dates to restaurants where we pay profes-
sional chefs to cook them great food, or to concerts or dance clubs
where professional musicians excite their auditory systems, or to
films where professional actors entertain them with vicarious
adventures, or to museums where they admire the works of great
painters, and so forth. The chefs, musicians, authors, painters, and
actors do not actually get to have sex with our dates. They just get
paid. We get the sex if the date goes well. Of course, modern court-
ship still requires talking, and we still have to look reasonably
good, and it is crucially important to demonstrate at least a passing
familiarity—ideally, full critical understanding and appreciation—
of the performances and productions in question. But at least in
the wealthy West, the market economy has shifted much courtship
effort from the principals to professionals. To pay the profession-
als, we have to make money, which means getting a job. The better
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one’s education, the better one’s job, the more money one can
make, and the better the vicarious courtship one can afford.
Consumerism thus turns the tables on ancestral patterns of human
courtship, making it a commodity that can be bought and sold.

Miller usefully distinguishes between “top-down” and “bottom-
up” strategies, the former involving elite culture, created by those
few possessing remarkable talent, the latter involving “folk aes-
thetics,” made by normal people. Interestingly, his fitness display
theory of aesthetics works better for folk aesthetics than for its
elite counterpart. Folk aesthetics concerns what ordinary people
find beautiful or otherwise appealing; elite aesthetics concerns the
objects of art that upper crust opinion makers anoint as deserving
time and attention. Folk aesthetics deals far more directly with the
talent of the artist. Here is Miller’s account:

In response to a landscape painting, folks might say, “Well, it’s a pretty
good picture of a cow, but it’s a little smudgy,” while elites might say,
“How lovely to see Constable’s ardent brushwork challenging the
anodyne banality of the pastoral genre.” The first response seems a
natural expression of typical human aesthetic tastes concerning other
people’s artistic displays, and the second seems more of a verbal dis-
play in its own right.

After pondering this, it is difficult not to sympathize with the
“Philistine” assessment of, say, abstract expressionism that shrugs,
“My dog could have made that,” or “Looks more like an accident
than like art.” Miller touches an important biological chord,
whereby works of art are evaluated specifically as indicators of the
artist’s talent and skill, rather than by what the work “says.” His
approach requires us to cease condescending and ask why most
people are so resistant to forms of art that do not reveal, clearly,
the competence of the artist. When someone viewing an exhibi-
tion of modern art—or better yet, a novel “installation”—responds
something like, “This is art? My 3-year-old could do the same,”
the irked parent may be labeling himself or herself a Philistine, but
is also reflecting a deep truth of human creativity: the degree to
which it served to advertise something about the creator, notably
his or her talent and skill.

The fact that we admire virtuosity in artistic creations—
something often taken for granted—itself speaks to its origin in
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sexual selection. As much as some people value objets trouvé, or
Marcel Duchamp’s “ready-mades” such as his infamous “Fountain,”
the reality is that most people equate good art—and certainly great
art—with good (and, when possible, great) talent. We admire a
rainbow, but we don’t consider it a work of art—of nature, yes, or
of optics, moisture, meteorology, etc., but not of art. For that,
human skill must be somewhere, somehow, on display.

Most artists, musicians, writers, etc., do not attribute their
creative urges to natural selection in general or to sexual selection
in particular. But this does not mean that sexual success has not
fundamentally powered the creative, artistic imagination.

Perhaps, then, a more directly relevant animal model of artistic
creation isn’t so much the peacock as the bowerbird, a group of
species in which, unlike peacocks, the males are relatively nonde-
script but make up for this by building elaborate structures (bowers),
which in some cases are also carefully decorated with flowers, ber-
ries, shells, feathers, pieces of scrap metal and glass, etc., all for the
purpose of charming females into mating with them. They pro-
duce something remarkably similar to human art, entirely as a
result of sexual selection acting through female choice.

Satin bowerbirds are among the best-studied species, with a
penchant for using their beaks to paint the walls of their bowers
with regurgitated fruit glop, especially favoring the color blue.
Geoffrey Miller suggests that if one could interview a male satin
bowerbird, it might say something like this:

I find this implacable urge for self-expression, for playing with color
and form for their own sake, quite inexplicable. I cannot remember
when I first developed this raging thirst to present richly saturated
color-fields within a monumental yet minimalist stage-set, but I feel
connected to something beyond myself when I indulge these pas-
sions. When I see a beautiful orchid high in a tree, I simply must have
it for my own. When I see a single shell out of place in my creation, I
must put it right. Birds-of-paradise may grow lovely feathers, but
there is no aesthetic mind at work there, only a body’s brute instinct.
It is a happy coincidence that females sometimes come to my gallery
openings and appreciate my work, but it would be an insult to suggest
that I create in order to procreate. We live in a post-Freudian, post-
modernist era in which crude sexual meta-narratives are no longer
credible as explanations of our artistic impulses.
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If art is created as a fitness indicator on the part of the artist,
this might help explain why it is made, and also why the artist
typically takes great pleasure in his or her achievement, often feel-
ing compelled to struggle beyond the likelihood of immediate
pecuniary rewards. Butit doesn’t answer the sibling question: Why
do we find someone else’s fitness indicators pleasurable? It is one
thing to produce art, but why do non-artists enjoy experiencing it?
Why isn’t the world of art populated entirely by producers, with
no consumers?"

Answer: Maybe for the same reason that a peahen presumably
enjoys looking at a peacock’s tail or the female satin bowerbird
responds to the cerulean artistic accomplishments of the male.
This is not to say that art is likely to be sexually arousing (although
often enough, it is), but that “pleasure” in the experiencing of art
needn’t be any different from the pleasure associated with experi-
encing good food, or rest, or sex. It is an evolutionary mechanism
that motivates continued experiencing of whatever is found plea-
surable—and in nearly all cases, fitness-enhancing experiences are
those that generate pleasure. If so, then it would be surprising if
art didn’t generate pleasure, and in fact, if it doesn’t, one can legit-
imately question whether it qualifies as art.

Pleasures, Penchants, and Misunderstandings

As mentioned earlier, many scholars of art—even some who have
otherwise shown themselves open to evolutionary interpreta-
tions—deride the sexual selection hypothesis, just as they resist
any implication that the arts have arisen as an evolutionary by-
product. In most cases, it appears that they do not fully understand
the process of evolution. Thus, Brian Boyd errs in discarding the
by-product hypothesis, claiming that if it were true, “if art offers
only illusory benefits, people could live more successfully in cities,
could cope better with the strains of urban life, without the pleasures

v. One could argue that this has already occurred, given the current state of the
Internet, with nearly everyone, it seems, being a blogger and no one having the time
to pay attention to each other’s efforts.
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of art: . . . without music, stories, parades, carnivals, concerts,
shows. A bleak civic environment would outdo a vibrant one.”
To the contrary, this ignores the adaptive value of big brains and
thus the argument that if the arts are a nonadaptive by-product of
our having big brains (which might well have evolved to serve the
more immediate and practical goals of social coordination, tool
use, predicting the actions of others, etc.), then selection, having
fostered big brains, would also foster the arts, as an unavoidable
consequence. A small-brained human species might well experi-
ence a “bleak civic environment,” but it would also have to
cope with the various other maladaptive consequences of having
small brains.

Surprisingly, Professor Boyd also misunderstands how evolu-
tion operates to generate pleasure as the handmaiden of adaptive
behavior, erroneously dispensing with the sexual selection hypo-
thesis as follows: “If art had no role to play in human survival, if it
were useless in those terms . . . then we would engage in art
overwhelmingly in our fertile years, and only so long as fertile
individuals of the opposite sex were among their audience.”
Nonsense! This is equivalent to arguing that sex could not possi-
bly be connected to reproduction, because people engage in it
when they are not fertile, when postmenopausal, or when using
birth control.

Evolution has outfitted our species with a penchant for sexual
activity, largely because it contributes to reproductive success (but
also for social, bonding reasons too), and as a result, we derive
pleasure and satisfaction from sex even when reproduction is not
at issue. Ditto for art: Once evolution has endowed us with an
appreciation for art as produced by others as well as a penchant for
creating it ourselves, there is no more reason for this appreciation
and penchant to disappear among people who are nonreproduc-
tive than for couples who have elected intentional childlessness to
forgo sex.

Boyd goes on to suggest, with equal illogic, that if sexual selec-
tion is involved, “An infant’s delight in hearing nursery rhymes or
lullabies, a mother’s in crooning them, a grandmother’ pride in
weaving designs . . . anyone’s silent reading of fiction of keen inter-
estin the work of long-dead artists would be impossible to explain.”
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To the contrary, images of movie stars retain their appeal even
if the people depicted are long dead, just as a peahen finds a
peacock’s tail attractive even if its owner might be temporarily
unavailable. We can be seduced, similarly, by the music of Mozart
or Beethoven, the poetry of Baudelaire or Rimbaud, or the paint-
ings of Cezanne or Picasso without the literal prospect of combin-
ing any of their genes with our own.

Boyd acknowledges that artists are motivated not just by an
inchoate need for self-expression, but also by the adaptive payoff
that comes from enhanced status. And yet, he simultaneously
denies a role for sexual selection. This is most curious, since sexual
selection consists precisely of intersexual selection (so-called epi-
gamic selection, in which members of one sex are chosen by mem-
bers of the other), combined with intrasexual competition, whereby
individuals of either sex compete among themselves. Status is not
an end in itself, but rather, it is of biological value precisely because
it leads to reproductive success via sexual selection. The fact that
creative artists typically value the success and status they receive is
not only consistent with the sexual selection hypothesis but also
fundamental to it.

Achieving social status is not an alternative to sexual selection;
rather, it is one of the main ways whereby sexual selection oper-
ates. “If there were no beautiful women,” Aristotle Onassis is
reputed to have said, “money would be meaningless.” So, too,
would being the center of attention as a creator of great stories,
paintings, songs, etc. This leads, in turn, to a controversial issue:
whether creative genius is sexually asymmetrical.

On the one hand, the fact that there are so many more “great
masters” than “great mistresses” in every major artistic discipline
is consistent with the sexual selection hypothesis, since males—
sperm makers, and therefore capable of inseminating many
females—would be more strongly selected to be sexual/artistic/
creative show-offs than would females, who are egg makers and
thus less able to transfer sociosexual success into a large Darwinian
reproductive payoff. In addition, the evidence is overwhelming
that Homo sapiens are primarily polygynous, and in such cases,
males are favored who manage to attract more than their “fair
share” of sexual attention, whether via head-to-head combat as
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with elk or by doing something that gets them selectively chosen
by females, as with those “artistic” bowerbirds.

But on the other hand, it is clear that cultural biases and social
norms have long restricted the creative outlets for women.
Doubters should read Virginia Woolf’s essay on a hypothetical
“Judith Shakespeare,” a meditation on how an equally or even
more talented sister of William would have had her talents sup-
pressed. Moreover, as the cultural prohibitions against women’s
artistic creativity have fallen, the ranks of women artists have
swollen. This suggests that women’s artistic capacity may well be
at least as great as their manly counterparts, and not limited to
being an appreciative—albeit discerning—audience.

There is yet another evolutionary argument for biologically
based equality with respect to the arts: Unlike many mammal
species, in which females choose among pushy, courting males, in
the case of human beings, sexual choice works both ways. Men
choose among women, just as women choose among men. This is
presumably because Homo sapiens has such a long developmental
trajectory, with infants born completely helpless and requiring
substantial and prolonged investment long years after birth. As a
result, ancestral men have been selected to seek for something
more than healthy DNA and a suitably packaged body* with whom
to combine their genes and in which to incubate their offspring.
Cross-culturally, men as well as women identify kindness, intelli-
gence, and a sense of humor among the primary traits sought for
in a romantic partner.’

Earlier, we briefly considered the fox and the hedgehog as a
metaphor for societies with (fox) and without (hedgehog) artistic
diversity and for individuals with and without artistic capabilities.
It can also be applied to intellectual styles, and indeed, this was
Isaiah Berlin’s intent in his now-classic essay. He contrasted foxes
such as Shakespeare, Moliere, Goethe, and Joyce, who exempli-
fied many different themes and perspectives, with hedgehogs such
as Plato, Dante, Dostoyevsky, and Ibsen, each of whom focused
on a particular defining idea or approach. Tolstoy, the ostensible

vi. In practical, proximate terms, this has meant a sexually attractive one.
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subject of Berlin’s essay, desperately wanted to be a religiously
Christian hedgehog, but the depth and complexity of his charac-
terizations showed that he couldn’t help being a fox.

In any event, it is noteworthy that in developing evolutionary
hypotheses for the arts, most scholars tend to be hedgehogs,
promoting a unitary explanation: The arts are a by-product, or
cheesecake, or a tactic for achieving group cohesion, or a product
of sexual selection, and so forth. Such intellectual tunnel vision
may itself be an adaptive academic strategy, since scholars are more
likely to achieve renown by associating themselves with a single,
memorable hypothesis rather than spreading their reputation
across various shades of gray. It is also possible, of course, that the
predominant scientific view is simply and honestly that a single
grand idea will prove, in most cases, to be correct.

According to Aldous Huxley, “At present all too many scientists
... seem to think that theories based upon the notion of ‘nothing-
but’ are somehow more scientific than theories consonant with
actual experience, and based upon the principle of not-only-
this-but-also-that.”!® And it may be that a single hedgehoggy
hypothesis will ultimately prove to be correct. My guess, however,
is that in this case—as in most others considered in the present
book—foxiness wins.

The ancient Roman playwright Terence is particularly known
these days for his comment, or boast, Homo sum: bumani nil a me
alienum puto (“I am a man: nothing human is alien to me”). When
it comes to explaining that wholly human phenomenon, the arts,
perhaps no evolutionary hypothesis should be considered entirely
alien, either.
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CHAPTER SEVEN

e

Religion I: Genes, Memes,

Minds, and Motives

well as mine. Maybe religion isn’t an evolved human trait after

all, but instead, entirely a product of culture, learning, and
social tradition. After all, the religions of humankind are extraor-
dinarily diverse, and, moreover, they are clearly passed on from
person to person, nearly always from parents to children . . . but
via transmission that is cultural, not genetic.

The Greek historian Herodotus, writing about 2,500 years ago,
tells the following story. Darius, king of Persia, was intrigued to
learn that east of his empire, in India, the Callatians ostensibly
cannibalized their dead. He was also told that to the West, the
Greeks cremated theirs. Darius sent emissaries to each, asking
what it would take for them to switch practices. The Callatians
responded indignantly that nothing could ever induce them to do
something so barbaric as to bury their dead, while at the same time,
the Greeks were equally adamant that they would never eat theirs.
Darius concluded ruefully that not he, but custom, was king.

We might call it Darius’s Dictum, and indeed, the presumed
primacy of custom over biology has long been the reigning
ideology of social science. Doesn’t it apply not merely to funeral

l T 1S POSSIBLE THAT this chapter is a waste of time—yours as
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practices—which, after all, are closely tied to religion—but to
religion itself?

Probably not. (So you can rest easy: This chapter likely isn’t a
waste of time after all.)

For one thing, even though there is tremendous worldwide
diversity in the precise nature of religious practices, the fact remains
that every human society engages in some form of religion’; they
are an example of what anthropologists call a “cross-cultural uni-
versal.” And when something is consistent across all human groups,
despite the enormous cultural differences between them, this in
itself is prima facie evidence for some sort of biological underpin-
ning. Human beings are a vast planet-wide experiment in which
one thing—our biological essence as members of Hormo sapiens—is
held constant, while other things, namely, customs, are permitted
to vary. When, in a scientific experiment, one thing is held steady
while others are permitted to vary, after which something else stays
unchanged, it is reasonable to think that the persistent outcome is
due to whatever has also been held constant. In our case, this is the
human genome. When it comes to the precise details of religion,
Darius’s Dictum holds: Custom is indeed king.

Considering just the world’s major religions, there is immense
diversity, even if we disregard the specifics of ritual and focus on
underlying concepts. Thus, Judaism and Hinduism emphasize the
narrative dimension; for Islam, the key is submission to the will of
God; for Confucianism, the key appears to be social ethics; for
Christianity, it’s primarily doctrine; and for Jews, it’s how to be a
mensch. Today’s religions differ, as well, in their conception of the
fundamental problems: For Confucians the primary evil is disor-
der; for Christians, sin; for Buddhists, suffering; for Hindus, the
eternally recurring cycle of birth and death. And there is every
reason to think that the earliest manifestations of religion were at
least as diverse.

But as for religion itself—as distinct from religions themselves—
the details of concern and custom bow to biology, since under-
neath the huge superficial diversity, there appears to be a biological

i. This is not the same as claiming that all people within every society engage in
religion. By the same token, all human societies have some means of solemnizing
marriage, but this does not mean that all people are married.
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underpinning that enables us to talk about “religion” as something
that acknowledges its universality and underlying common
denominators.

God Genes?

In that case, what about going to the other extreme? If the key isn’t
culture, but biology, then what about the prospect that people
have a “God gene”? Wouldn’t that explain everything? No again,
and for several reasons. First, as we’ll see, there is no “God gene.”
And second, even if there were, the question would remain: Why
is there such a gene (or such a God-seeking brain region, or
God-seeking hormone, etc.)? An evolutionary mystery isn’t solved
by pointing to a particular gene, brain region, or hormone, just as
a murder mystery isn’t solved by pointing to a particular weapon,
even if it turns out to be the “correct” one. The detective wants to
know who wielded it, and why.!

“The human mind evolved to believe in the gods,” according to
Edward O. Wilson.! “It did not evolve to believe in biology. . . .
Thus it is in sharp contrast to biology, which was developed as a
product of the modern age and is not underwritten by genetic
algorithms.” I hesitate to disagree with a great biologist (and one
who has been something of a mentor to me), but in this regard, I
think Professor Wilson is mistaken. The human mind may or may
not have evolved to believe in the gods; that’s the subject of this
chapter. But it seems evident that we definitely evolved to believe
in biology, or at least, to readily accept and respond to biology’s
basic truths: the difference between animals and plants and between
predators and prey, the significance of genetic relatives—even
without necessarily knowing anything about genes or DNA.

ii. This brings up an important distinction, between proximate causation (the
immediate cause of something) and ultimate causation (the evolutionary reason for
the proximate mechanism existing at all). Thus, people typically eat “because” they
are hungry, with hunger produced by stomach contractions, blood sugar changes,
certain hormone levels, etc. These are all proximate mechanisms. At the level of
ultimate, or evolutionary, causation, hunger occurs as a way of inducing individuals
to nourish themselves when such nourishment is biologically adaptive.

Religion I: Genes, Memes, Minds, and Motives

195



196

We evolved to “believe” in biology in the same way that we
evolved to believe in physics: an intuitive understanding of
Newtonian mechanics, including force, friction and momentum,
acceleration, and, yes, gravity, even if our ancestors knew nothing
about gravitons or differential calculus.’ They didn’t know any-
thing about quantum mechanics or relativity, any more than they
evolved to believe in the Krebs cycle (the process whereby cells
extract energy from food), although they certainly evolved to take
advantage of the ATP produced via the Krebs cycle. Perhaps a
belief in the supernatural is somehow privileged because of our
biology, but no more so than a belief in biology itself.

At the same time, it seems likely that religious belief is strongly
influenced by our own preferences, and not simply by an objective
assessment of validity. Francis Bacon, considered by many to be
the conceptual founder of science as an organized enterprise,
suggested that “Man prefers to believe what he prefers to be true,”
which is not entirely different from other beliefs (e.g., in the hon-
esty of one’s relatives and friends, in our own basic goodness, etc.).
So maybe the issue is preference rather than actual truth—what
Stephen Colbert calls “truthiness.” This raises the additional ques-
tion: Regardless of whether religions are “true” (and whatever true
means in this context), why do so many people find them “truthy”?
What is there in human nature combined with the nature of reli-
gion that makes the latter so appealing to the former? According
to Karen Armstrong in her book A History of God, religion is
“something that we have always done. It was not tacked on to a
primordially secular nature by manipulative kings and priests but
was natural to humanity.”

This appears to be true, but doesn’t explain very much. More
specifically, from whence commeth this naturalness?

At the outset, let’s dispense with a seemingly obvious answer
that upon inspection turns out to be no answer at all: Religion has
evolved because it provides comfort. This merely substitutes
“comfort” for a purported explanation. To say that people find
religion comforting is the same as saying that it makes them feel
good or contributes to their sense of well-being (and perhaps, of

iti. The mathematical procedure used to determine rates of change, including the
acceleration due to gravity.
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course, to their genuine well-being, too). But it begs the question.
Sleep provides comfort when we’re tired, food provides comfort
when we’re hungry, and sex provides comfort when we’re
erotically needy. The human psyche has evolved to find these
experiences, and numerous others, pleasurable and comforting
because they contribute ultimately to our biological success. What
about religion?

In most cases, when we closely observe an animal—or even a
plant, for that matter—we find that its nature, including its behav-
ior no less than its structure, is likely to “make sense.” This means
that we can generally determine how a particular behavior or struc-
ture contributes to the organism’s success. The fins of a fish help it
swim; the feathers of a bird enable it to fly; the eyes of a horse or
of a human being allow it to see. In such cases, one needn’t be an
expert to intuit what evolutionary scientists call the “adaptive sig-
nificance” of the characteristic in question. What especially repays
further attention are those cases when the practical, success-pro-
moting effects of a structure or behavior isn’t clear. A notable
example is altruism, which had long been an evolutionary puzzle
since it seems to defy bio-logic for individuals to behave in a way
that reduces their own fitness while enhancing that of others. Such
altruism—although admirable by ethical standards—should be
eliminated by natural selection and replaced by genetic tendencies
to maximize, not reduce, the success of any predisposing genes.

In the case of altruism, such a paradox led to the crucial insight
that what appears to be altruism at the level of bodies is actually
selfishness at the level of the genes themselves, something that is
particularly evident when biologists looked for—and found—close
correspondence between genetic relatedness and the predisposi-
tion toward “altruism.” In most cases, if we see an animal—or a
person—expending calories or running risks to get food, or a mate,
or defending its offspring, we typically know what’s going on. But
if we see said animal—or person—doing something that appears
silly, wasteful, or downright hurtful, then the antennae of evolu-
tionary scientists are likely to twitch.

If a physicist from Alpha Centauri were to examine the body
shape of fish, especially their fins and tails, he/she/it would be able
to deduce a great deal about the nature of water. Similarly, close
attention to the structure of feathers and of birds’ wings would
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provide huge insight into what constitutes “air.” The list could
easily be expanded, the basic point being that because of the way
natural selection works, there is a very close correspondence
between the nature of living things and the nature of the real
world. This poses a fascinating problem for students of religion:
Even if we are prepared to agree with Gandhi that “all religions
are true,”” we need to ask why religion is a cross-cultural univer-
sal. After all, people need air to live—also food, water, sleep,
and so forth. But these truths have not resulted in cross-cultural
belief systems that worship air, pray to water, or offer sacrifices
to sleep.

On Costs and Benefits

Religion poses an interesting evolutionary mystery for yet another
reason: It is costly.

Attending church, synagogue, or mosque takes time and energy
that could be spent otherwise. Thus, simply showing up for reli-
gious observances imposes what economists call an “opportunity
cost” (the simple fact that doing anything—so long as it requires
time, energy, or resources—occurs at the cost of reduced opportu-
nity to do something else). Religions nearly always levy some sort
of explicit tax as well, ranging from voluntary donations to strict
tithing. Not uncommonly, the faithful must submit, in addition, to
extensive training, sometimes including difficult and painful initi-
ation procedures, or if nothing else, sponsoring and supporting
the existence of a special class of what seem to be social parasites
known as priests, ministers, monks, deacons, rabbis, shamans, and
so forth. Most important, however, is the disconnect between
faith—defined as “belief without evidence”—and quotidian life
itself, grounded as the latter is in day-to-day evidentiary reality.

“The most common of all foibles,” wrote H. L. Mencken, “is to
believe passionately in the palpably not true.” There is much to
be said for optimism, but the fact remains that many of the beliefs
encouraged by religion are not only palpably untrue but also

iv. To be honest, I am more likely to agree with the inverse: All religions are false.
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downright lethal: The Lord’s Resistance Army, for example, a
rebel group in Uganda, has convinced many of its juvenile follow-
ers that they are impervious to enemy bullets. One would think
that such palpably untrue and overtly fitness-diminishing beliefs
would not persist for long. As Steven Pinker puts it, “A freezing
person finds no comfort in believing he is warm; a person face-to-
face with a lion is not put at ease by the conviction that it is a
rabbit.”* In fact, maybe delusions of these sorts are comforting, or
at-ease putting . . . but if so, not for long. And therein lies the evo-
lutionary mystery. Even when the demands of faith are less than
lethal, and even if they are somewhat more defensible—not neces-
sarily provably true but at least not patently absurd and readily
disprovable—they nonetheless tend to go directly against the evi-
dence of daily experience as well as common sense: for example,
someone is born to a virgin who is eventually killed but later
ascends bodily to heaven, or worship of a god with the body of a
man and the head of an elephant.

“It is undesirable,” wrote philosopher and mathematician
Bertrand Russell, “to believe a proposition when there is no ground
whatever for supposing it to be true.” There is a big issue here:
Insofar as the human brain and mind are fine-tuned to maximize
fitness, what’s the payoff for being so downright wrong when it
comes to how the world works? As we shall see, maybe such belief
is desirable to evolution (which is to say, favored by natural selec-
tion), even if unappealing to rationality minded thinkers such as
Bertrand Russell."

Whether its teachings are factually wrong or right, “Religion is
a human universal,” notes anthropologist Jonathan Benthall, “and
those who think they can eliminate it by scientific argument or
ridicule are no more likely to succeed than those who would elim-
inate sexuality or playfulness or violence.” I don’t think I could
eliminate religion by scientific argument or ridicule (although
frankly, I would do so if I could). What I am seeking to accomplish
in this chapter is to try to understand, scientifically, why religion is
a human universal, why—as Benthall indicates in the subtitle of
his book—*“a secular age is haunted by faith.”

v. And, to be honest, the author of this book.
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In his book On Human Nature, Edward O. Wilson’ noted
that

Skeptics continue to nourish the belief that science and learning will
banish religion, which they consider to be no more than a tissue of
illusions. Today, scientists and other scholars, organized into learned
groups such as the American Humanist Society and Institute on
Religion in an Age of Science, support little magazines distributed by
subscription and organize campaigns to discredit Christian funda-
mentalism, astrology, and Immanuel Velikovsky. Their crisply logical
salvos, endorsed by whole arrogances of Nobel Laureates, pass like
steel-jacketed bullets through fog.

In Lewis Carroll’s Through the Looking Glass, Alice tells the White
Queen that she cannot believe things that are impossible. “I dare
say you haven’t had much practice,” replies the Queen. “When I
was your age, [ always did it for half an hour a day. Why, sometimes,
I’ve believed as many as six impossible things before breakfast.” It is
widely noted that much of religious faith involves believing in the
impossible—not in spite of the impossibility, but because of it. This
is fine as poetry, but just as natural selection ruthlessly weeds out
maladaptive traits (a tendency to approach predators as though they
are one’s friends, or to refuse food when hungry), it should deal
harshly with any tendency to do things that are wasteful or with
adherence to a creed that espouses tenets that are “impossible.” In
the world of biological evolution, reality rules.

In his book Freedom Evolves, philosopher Daniel Dennett
pointed out that from an evolutionary perspective, any character-
istic of a living thing that appears to go beyond what is function-
ally necessary or useful cries out for explanation. “We don’t marvel
at a creature doggedly grubbing in the earth with its nose, for we
figure it is seeking its food; if, however, it regularly interrupts its
rooting with somersaults, we want to know why.”® Looking at
Muslims interrupting their lives to pray five times each day, at Jews
refusing to use electricity or even ride in a car on their Sabbath,
at Hindus circumnavigating the 52-km route around holy Mt.
Kailash" making full-body prostrations on their knees the entire way, or

vi. According to Hindu belief, Lord Shiva, the bane of sorrow and of evil, sits in a state
of perpetual meditation at the summit of this mountain, along with his wife, Parvati.
Climbing Mt. Kailash has long been forbidden so as not to disturb the holy couple.
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Christians donating 10% or more of their income to their churches,
evolutionists cannot help seeing the biological equivalent of
truffle-pigs doing cartwheels.

Of course, religions almost always serve the interests of those
who promote them, so there is nothing mysterious in the fact that
shamans, ministers, priests, rabbis, imams, and rinpoches support
religion, often to the detriment of the mainline followers.
Evolutionary biologists are familiar with a similar phenomenon, in
which natural selection generates arms races between potentially
competing entities. Prey-catching adaptations on the part of
wolves are typically not adaptive for elk. What’s good for the lion
is likely bad for the lamb.

But if there is little need to explain the adaptive value of
religion from the perspective of its purveyors, its generals, and
their associated high command, what about the much more numer-
ous followers, the willing soldiers of the Lord? Or, another way of
putting it: Insofar as there are genes that predispose their bodies
to partake of religion, what is in it for those genes?

To be clear, there is no “God gene,” despite the wildly exagger-
ated assertion by geneticist Dean Hamer.” Rather, there is a par-
ticular genetic variant, known as VMAT?2, which—along with
many others—helps code for the production of proteins that do
much of the work in our brains: so-called neurotransmitters and
neuromodulators. Different versions of VMAT?2 exist in different
people (the technical term is that it is polymorphic). And this, in
turn, could contribute to why different people respond differently
to different stimuli and situations. More specifically, Hamer found
a weak but seemingly genuine correlation between the presence of
the VMAT?2 gene and a tendency to feel connected to the world
and a willingness to accept things that cannot be objectively dem-
onstrated. In a review of The God Gene in Scientific American, Carl
Zimmer wrote that a more accurate title would have been “A Gene
That Accounts for Less Than One Percent of the Variance Found
in Scores on Psychological Questionnaires Designed to Measure a
Factor Called Self-"Transcendence, Which Can Signify Everything
from Belonging to the Green Party to Believing in ESP, According
to One Unpublished, Unreplicated Study.”

There is, however, some evidence pointing to a general genetic
underpinning when it comes to religion. A study characterized the
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religious inclinations of 31 pairs of fraternal twins who had
been reared apart, comparing their pattern of similarity and differ-
ence with that found among 53 pairs of identical twins also
reared apart. Fraternal twins share, on average, 50% of their
genome, whereas identical twins are genetically identical, sharing
100% of their genes. Interestingly, when it came to religious
tendencies, the correlation between the identical twins was roughly
double that of the fraternals.” A similar result was found in an
Australian study involving more than 4,000 twin pairs from
Australia and England." In a sense, therefore, we appear to be
genetically hard-wired for religion. But what does this mean?
Clearly, it isn’t for a particular religion; there are more than 7,000
identified varieties.

Consider this: It has been well demonstrated that a particular
human genetic variant, by modifying the way its carriers meta-
bolize the neurochemicals dopamine and serotonin, generate
a predisposition toward risk taking. This general inclination
manifests itself in specific behaviors, such as a fondness for
roller coasters, or for fast sports cars. This does not mean that
there is a gene “for” roller coasters, or “against” sedate Volvo
sedans. Rather, our genetic makeup often predisposes us in one
direction or another, with the specifics determined by what’s on
offer. Not only are there no genes for Buddhism as opposed to
Hinduism, or for Jewishness as opposed to Christianity, but also
there are no genes for religion as opposed to atheism. But there
can certainly be genes that make people more or less likely to
believe things without empirical evidence, more or less likely to
accept the authority of others, more or less likely to enjoy ritual-
ized behaviors such as singing in a chorus, and so forth. Instead of
thinking about genes “for” religion, it is more useful to consider
genes that result in an openness or susceptibility or inclination for
religion.

In addition, even if, as seems almost certain, there are no genes
for counting or doing arithmetic, it is equally certain that there are
genes whose effects include having the ability to do arithmetic.
And there is no particular mystery why such a capacity hasn’t been
selected against: It can be very useful to keep track of the numbers
of things, and very little liability. But what of religion?
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A Brief Meditation on Ubiquity

Let’s note, in addition, that even if there were a God gene, the
evolutionary mystery would still be unsolved, since the deeper
question would be: Why is there such a gene? Similarly, even if
there were a God gene (and even if we understood its evolutionary
history), this wouldn’t say anything about whether or not there is
a God. God could have implanted such a gene in the human
genome for our edification and/or His greater glory. Alternatively,
such a hypothetical gene could be as disconnected from reality as
the fact that people have a predisposition—presumably, geneti-
cally influenced in some roundabout way—to take their sense per-
ceptions as accurate when often they are not. (Thus, people are
predisposed to think that the sun moves around the earth, that the
earth itself is flat, and so forth.)

If it were demonstrated that there is a particular gene or
combination of genes that generates religious behavior, or
similarly, if it were found that there is a particular god-loving
brain region, this wouldn’t say anything about whether religion
is correct, or whether god exists. Thus, one possible interpretation
would be that people believe in God because they possess
certain conglomerations of DNA or certain arrangements of
neurons that, if real, might cause people to believe in a God
or gods that are not necessarily real at all. A hard-wired biological
underpinning for religious belief could thus somewhat undermine
the divine legitimacy of that belief. Conversely, it might be
claimed that a neuronal or genetic substrate for religious
belief makes such belief more legitimate, implying that God
implanted the appropriate genes or orchestrated the neuronal
connections.

Responding to an article about the evolution of receptivity
(for the positive spin) or susceptibility (the negative) to religion, a
letter from the Rev. Michael P. Orsi argued as follows: “If religion
is good for humans, as evolutionary biologists now seem to recog-
nize, doesn’t it seem reasonable that the Creator would design us
with a congeniality to receive Him?”'? One problem with this
line of argument is that human beings have evolved with all sorts
of perceptions that aren’t necessarily true: for example, the
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perception that the world is flat, or that the sun moves around the
earth."

Another is that we have numerous other predispositions that
contribute to evolutionary success but certainly aren’t admirable
or worth retaining: for example, a tendency to homicidal violence,
to rape on occasion, and so forth. Moreover, the notion that people
may be inclined to believe in God because such belief has been
reproductively useful would itself seem bad news for believers,
who presumably would be more comfortable if people believed in
God because He exists, not because our ancestors have somehow
been bribed by natural selection to follow religion.

Sometimes the dictates of religion lead directly to increased
biological fitness, suggesting that there are some aspects of reli-
gious practice that map directly onto evolutionary benefit. In
orthodox Judaism, for example, intercourse is forbidden from the
day menstruation begins until 7 days after it has ended. Then, after
the woman cleanses herself in the mikva, a Jewish husband is
expected to have sex with her when she returns. The result: inter-
course when the woman is maximally fertile! At least as direct—
and better known to most readers—is the Catholic Church’s
prohibition against not just abortion but even contraception. In
fact, the most orthodox and fundamentalist religious traditions,
including Christianity, Judaism, Islam, and Hinduism, are all vig-
orously pronatalist, frowning on any behavior likely to diminish
reproduction. Typically included is intolerance of homosexuality,
as well as resistance to divorce—except, notably, in cases of infer-
tility or failure to “consummate” the marriage. On the other
extreme, the Shakers, a peculiar sect that prohibited sex and thus
the bearing of children, went extinct. Not surprisingly.

Religion is not an absolute human need, like breathing. There
are no nonbreathers, noneaters, or nondrinkers, but lots of non-
theists (i.e., atheists, including the present author). Nonetheless,
according to Thomas Hobbes, himself a nonbeliever, “Religion
can never be abolished out of human nature. An attempt to do so
would just lead to new religions springing out of the old ones.”
Indeed, given its universality across human cultures as well as its

vii. So long as the perception in question does not reduce fitness, there is no reason
for it to have been selected against.
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stubborn persistence in the face of persecution, there seems little
doubt that although the specifics of religious belief and practice
are determined by the vagaries of personal situation and experi-
ence, our species was primed for religion, predisposed to engage
in one kind or another, just as we are primed for language, sex, and
sociality. But whereas it is relatively easy to imagine the adaptive
value of language, sex, and sociality, religion is more puzzling.

In what might itself be testimony to the power of the religious
impulse, even some great, deep-thinking evolutionary biologists
seem to have checked their critical faculties at the door when it
comes to examining religion. Thus, in his Essays of a Biologist, no
less a scientific giant than Julian Huxley" described religion as
“the most fundamental need of man . . . to discover something,
some power, some force or tendency, which was moulding the des-
tinies of the world—something not himself, greater than himself,
with which he yet felt that he could harmonize his nature.”"?

But the mere fact that something is widespread—even univer-
sal—doesn’t necessarily mean that it is adaptive. Appendicitis is
ubiquitous in our species. So is the common cold.

Appendicitis appears to be simply the unavoidable downside of
a particular vestigial structure, and the common cold results from
an arms race between human beings on the one side and the cold
virus on the other. What about religion, which certainly seems to
be something that human beings have evolved, for its own
reasons? But what reasons? Religion has shown itself to be quite
persistent—consider, for example, the stubborn survival of
religion for decades in the Soviet Union despite vigorous efforts to
wipe it out. In itself, of course, this doesn’t say anything about
whether it is good or bad, adaptive or maladaptive; our hearts’
stubborn insistence upon beating, despite injuries and illnesses of
various sorts, is “good” from the perspective of survival. But
numerous pathogens and parasites are also stubborn about their
continued existence—the fact that it is difficult to eliminate the
tuberculosis bacteria or HIV doesn’t mean that tuberculosis or
AIDS is in any sense good for us.

viii. Brother of Aldous, the writer; half-brother of Nobelist Andrew; and grandson
of Thomas, aka “Darwin’s bulldog.”
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On the other hand, an equally strong case can be made against
biologists being disdainful of religion, insofar as religion itself is
almost certainly a product of biology. There is accordingly no
more reason to derogate religion because it is in some sense bio-
logically grounded than to disdain birdsong, wolf predation, or
the long-distance migration of Arctic terns.

But the question persists: Given that religion has discernible
downsides (as does birdsong, wolf predation, or the long-distance
migration of Arctic terns), why has it evolved? How have its liabil-
ities been compensated at the level of differential reproduction?

The Viral Meme Hypothesis

One possibility is that it hasn’t happened, that Homo sapiens has
been saddled with—or parasitized by—a tendency that is maladap-
tive. Not surprisingly, this idea comes from the fertile mind of a
great evolutionary biologist who is also renowned (or infamous)
as a vigorous opponent of religion: Richard Dawkins. Among
Dawkins’s many intriguing ideas, one of the most widely accepted
has been that of “memes,” which are essentially the cultural equiv-
alent of genes. Whereas genes are entities of nucleic acid that reside
in living bodies, memes are entities of memory and information
that reside in society. Genes are inherited biologically, via repro-
duction; memes are acquired culturally, via teaching and imitation.
Genes are Darwinian, projected across generations via reproduc-
tion and spreading by the process of organic evolution; memes are
Lamarckian, acquired characteristics that are “inherited” cultur-
ally, passed along from ancestors to descendants, from parent to
child, from adult to adult, rapidly and nongenetically via conversa-
tion, imitation, songs, schooling, books, radio, television, YouTube,
email, Twitter, Facebook, and, yes, religious indoctrination.
Memes are increasingly acknowledged, to the extent that they
have entered normal language. There is even a word—
“memetics”—for the study of how memes originate and spread.
Memes, the concept, have themselves become a meme! There is
no doubt, as well, that religious memes spread like their sectarian
relatives: The language and doctrine of religion, patterns of
dress, song, prayer, and other traditions are promulgated among

Homo Mysterious: Evolutionary Puzzles of Human Nature



congregants, varying slightly (mutating) on occasion, but for the
most part being copied with remarkable fidelity. And they also
reproduce differentially, experiencing a kind of “selection,” with
certain ones outcompeting others, the winners prospering while
the losers go extinct.

Michael Pollan’s best-selling book The Botany of Desire provided
many readers with a novel perspective on plant domestication,
showing how cultivated plants—notably apples, tulips, marijuana,
and potatoes—can be seen as agents in their own promulgation,
not merely passive recipients of human attention but active
manipulators of Homo sapiens. Actually, it’s a perspective long
known to evolutionary biologists in general, and devotees of
memes in particular (also, as we’ll see, parasitologists). Just as
genes orchestrate the behavior of the bodies they create and within
which they reside, memes are, in a sense, replicating agents that
succeed in proportion as they induce their “bodies” (human soci-
eties) to help them—the memes—to proliferate. Tulips, for exam-
ple, have done well appealing especially to the human penchant
for beauty; apples, sweetness; marijuana, intoxication; and pota-
toes, control.

Turn next to “The Parable of the Sower” (Matthew 13), accord-
ing to which “The Word of God is a seed and the sower of the seed
is Christ,” and good Christians are called upon to follow in Christ’s
footsteps. As Pollan pointed out, plants use seeds to spread
themselves,™ and in the process, they employ us. We spread them,
ostensibly for our own benefit, but at least as much to theirs. Who,
then, is in charge, and can the same be said of religion? Perhaps
human religions are a composite of “viral memes,” perpetuated
and spread for the sake of the religions themselves, manipulating
human beings to their meme-ish benefit (as well as that of their
priestly, rabbinic, imam-ish, and other human guardians) and to
the disadvantage of those poor dupes—the congregants—who
serve as unwitting hosts, carriers, or victims. Sowers of seeds may
think they are in control, but the beneficiaries—and, in a sense,
the ones calling the shots—are the seeds!

The technical phrase is “host manipulation.” For example, the
tapeworm Echinococcus multilocularis causes its mouse “host” to

ix. Of course, they also use pollen, for a delightful vowel-switch coincidence.
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become obese and sluggish, making it easy pickings for predators,
notably foxes, which—not coincidentally—constitute the next
phase in the tapeworm’s life cycle. Those the gods intend to bring
low, according to the Greeks, they first make proud; those tape-
worms intending to migrate from mouse to fox do so by making
“their” mouse behave in a way that turns them into fox food—
highly adaptive for the worm, not so much for the mouse.

In another example of host manipulation adduced as a meta-
phor for the viral meme hypothesis, Daniel Dennett begins his
book Breaking the Spell: Religion as a Natural Phenomenon by describ-
ing a creature much beloved of biologists, the lancet fluke or
so-called brain worm, Dicrocoelium dendriticum. This creature
hijacks the brain of an ant, inducing it to climb a blade of grass and
hold on, whereupon the ant (and its accompanying worms) are
eaten by sheep, cow, or horse, enabling the surviving worms to
continue their life cycle. Dennett then asks whether anything
comparable happens to human beings. His answer: “Yes indeed.
We often find human beings setting aside their personal interests,
their health, their chances to have children, and devoting their
entire lives to furthering the interests of an 7dea [his emphasis] that
has lodged in their brains.”

Of course, for all the importance typically associated with vari-
ous holy objects, it is the ideas of religion rather than their material
trappings that are generally acknowledged to be what really mat-
ters, and doctrines and belief systems are not physical entities like
a worm. But as with all memes, the key characteristic for our
purposes—and theirs—isn’t the structure of religious memes, but
what they do. And what they do is promote themselves.

Christians make much about spreading the Gospel, disseminat-
ing seeds bearing the “good news” about Christ. Indeed, in many
religions the Word itself trumps the lives of its practitioners.
Among other things, it is this self-abnegation, often to the point of
renunciation of various worldly pleasures, even celibacy and mar-
tyrdom, that demands the attention of evolutionary biologists.
Bear in mind, for example, that Islam means “submission,” and
Muslims are proud of subordinating themselves to the dictates of
Allah. But why? Has Allah deceived them, for His own benefit
and their disadvantage, in the manner of a mouse-inhabiting
tapeworm? Perhaps. Or is He using them for their own good?
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Could be. Or is it the various ideas of Allah and His dictation
to the prophet Muhammad that is the ultimate beneficiary?
Again, maybe so. But if this is the case, why are so many people
bamboozled into playing along?

The “viral meme hypothesis” is most convivial for atheists,
since it puts religion in so unfavorable a light. At the same time,
the validity of a hypothesis should never be judged by whether it
supports one’s prior convictions. Moreover, memes aren’t neces-
sarily pernicious; most of the time, in fact, they are likely to be
either neutral hitchhikers or actually beneficial to their hosts
(hence, their success). Useful devices, whether mnemonic or
mechanical, prosper in proportion as they help their practitioners
do so. Applied to religion, the presumption of memic malevolence
is an easy misunderstanding to make, since the concept was
introduced by Richard Dawkins, who is avowedly antireligious,
and who has argued that religion memes are comparable to viruses
or other parasites, doing harm to their hosts. But, to repeat, it is
also possible for memes to be neutral or even beneficial; indeed,
the great majority of them probably are.

“Overshoot” Hypotheses

Memes aside, what are some other evolutionary hypotheses for
religion, suggesting how it might benefit its practitioners? It is not
sufficient simply to say that people worldwide turn to religion to
meet certain needs, otherwise unmet: explaining great mysteries
such as death or the meaning of life, or because it provides solace,
a sense of belonging, meeting our “spiritual needs,” and so forth.
The problem is that these don’t suffice as biology, which requires
us to ask: Why do people need explanations for death, or for the
meaning of life? Why do people need the solace that religion
evidently provides, etc.> Why do people have spiritual needs? And
by “why,” we mean: What is the evolutionary payoff? We might
ask, for example, why do people eat? Answer: because they get
hungry. But why do they get hungry? Because hunger is a sensa-
tion generated by natural selection, a mechanism to get people to
nourish themselves when such nourishment is necessary, which is
to say, when it is adaptive to eat. If people have a universal hunger
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for God, why is that? Maybe God is a worldwide tapeworm,
generating hunger for His own sake. Or maybe—warning: snark
attack!/—God yearns for the kind of worldwide worship that
religion generates, so He has instilled a need for religion in human
beings because He is fundamentally lacking in self-esteem. If God
felt better about Himself, we’d all be atheists.

Getting serious now, let’s first examine possible payoffs to
individuals. Once again, it isn’t sufficient to conclude that religion
provides answers to “deep questions” not otherwise answerable—
unless we accept that these answers are more accurate and thus
more fitness enhancing than those otherwise available. If that is
your perspective, then you have your “scientific” answer and there’s
nothing more to say.

For the rest of you, let’s start with something basic: a definition
of religion. Daniel Dennett came up with a good one, not only
useful but pleasantly simple: Religions are “social systems whose
participants avow belief in a supernatural agent or agents whose
approval is to be sought.”'* Each part of this deserves being
“unpacked”—religions involve social systems rather than solitary
activity, commitment to the supernatural as opposed to nature
generally, and the seeking of approval, as opposed to, say, black
magic or voodoo, for which the goal is to manipulate the super-
natural for personal benefit.

A series of closely related hypotheses present themselves, all
starting with traits that are otherwise adaptive, which then over-
shoot their mark. Start with the importance of being attuned to
the world outside ourselves. As useful as it is to know when it is
getting dark, or where to find the nearest water hole, these are
things that nonhuman animals can manage. A higher level of
cognition—and, presumably, of benefit—involves knowing (or
making a good guess) about what others are doing, and why, inter-
preting underlying motives and attributing significance to things:
A cracking sound might mean a predator stepping on a branch
while sneaking up on you, or it might simply be a twig breaking in
the wind. Better to assume the more consequential, even if there is
a cost if it is, in fact, a false alarm.

Statisticians refer to two different kinds of error. Type I errors
are false positives, thinking that something is true or significant
when in fact it isn’t. Type II errors are false negatives, thinking
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that something isn’t genuine or meaningful when in factitis. When
it comes to interpreting underlying meaning or pattern in some-
thing, a type I error is inconvenient and even potentially costly, but
not that big a deal—at least, not compared to a type II error. For
example, if you hear a noise and figure it’s a murderous villain when
it’s just a tree branch scraping against your window, the resulting
type I error may cause you to lose some sleep, or to get out of bed
unnecessarily. The alternative, a type II error, occurs if you hear a
noise and decide it’s merely a tree branch when in fact it’s a lethal
threat. For our ancestors on the African savannah who interpreted
a rustling in the grass to be a snake when it was just a small rodent,
such a type I error would have been troublesome but hardly lethal,
whereas those who committed the opposite error—thinking it’s a
mouse when it’s really a venomous snake—would have left fewer
descendants. Hence, it’s a good bet that we’re predisposed to err
on the side of false positives rather than false negatives.

A similar logical argument was made by the brilliant mathema-
tician and devout Catholic Blaise Pascal, who maintained that God
might (1) exist or (2) not, and that we might (a) believe or (b) not.
Since the conjunction of situations 1 and b is liable to be very
severe—that is, eternal damnation—best to play it safe, and bet on
1 and a. (“Pascal’s wager” has never been very persuasive to me,
since if nothing else, God would seem unlikely to be impressed by
someone who based her “faith” on such reasoning; it is conceiv-
able, however, that natural selection would have favored just this
kind of risk-minimizing wager.)

Early human beings may thus have been especially prone to
expand such an adaptive tendency to protect themselves, if need
be by anticipating the worst and, in the process, being prone to
over-interpreting the world. Add to this, as well, the payoff of
delving deeply into a version of Lenin’s famous question: “Who,
whom?”: Who is doing what to whom? Who is planning what
with—or against—whom? The result is a powerful inclination to
see “agency” in the world, not only when it is really there but even
when it isn’t, especially when potentially directed at ourselves and
thus important to us. “We find human faces in the moon, armies
in the clouds,” wrote David Hume in The Natural History of Religion,
“and by a natural propensity, if not corrected by experience and
reflection, ascribe malice and good will to every thing that hurts or
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pleases us”—sometimes not just to those things that hurt or please
us, but to everything, period.

Renowned anthropologist Bronislaw Malinowsky argued
similarly, suggesting that religion evolved as a consequence of
humanity’s restless intellect: “Like magic it [religion] comes from
the curse of forethought and imagination, which fall on man once
he rises above brute animal nature.”"

The idea, in brief, is that human beings are especially prone to
detect or imagine that these worldly agents are directed toward
ourselves because sometimes they are, and when this is the case,
better safe than sorry. The result is a human penchant for wielding
an array of hyperactive agent detection devices (HADDs),' which
aren’t devices for the detection of hyperactive agents, but rather,
detection devices that are themselves hyperactive, readily perceiv-
ing “agency” in the universe. Once again, the hypothesis is uncon-
genial to believers since it suggests that although agency detection
devices were adaptive (and probably still are), when it comes to
religion, we’ve been HADD.

Theory of Mind

As for attributing “agency” to entities outside ourselves, probably
the trickiest—and, paradoxically, the most important as well—are
those entities known as others. As we already briefly considered
earlier, psychologists have been especially interested in what is
known as Theory of Mind (ToM). This is the highly adaptive
human capacity to “read someone else’s mind,” not implying extra-
sensory perception, but rather, the far more down-to-earth pro-
cess of making assumptions that other beings have their own
agendas, their own subjective sources of information as well as
their own motivation, independent of our own. Put this all together
and the result is a world that is populated not only by other things
and creatures but also by things and creatures that are bursting
with portents and meaning, all oriented toward ourselves.

Here is Dennett on how it works once people started populat-
ing the world with objects that move and whose actions could have
consequences for themselves: “We experience the world as not just
full of moving human bodies but of rememberers and forgetters,
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thinkers and hopers and villains and dupes and promise-breakers
and threateners and allies and enemies.” Not only that, but even
inanimate objects can take on the aura or intentionality, or at least,
of consequentiality for those weak-bodied (albeit strongly imagin-
ing) creatures who are so vulnerable to attack, and who therefore
must rely on their ability to imagine events in order to flourish.
Think of the clutching, grasping arms of a forest at night, or the
building threat of accumulating storm clouds, or—on the positive
side—the cheerful promise of a sunny day or the friendly, hopeful
caress of a spring rain on parched fields. And then, consider that
once the world is so populated with fitness-relevant agents, how
tempting it must have been (and still be) to attempt to pacify, or
otherwise influence them—that is, to seek their approval.

To this, add animism, the likely universal tendency to attribute
motives even to things that are “animated” by altogether nonliv-
ing energies and impulses . . . and which, a few minutes ago, I just
indulged when I muttered something about my computer not
wanting to boot up. At other times, it spends time thinking, while
trying to download a lengthy file, just as your car may struggle in
low gear. After all, we all know—sort of—that plants seek the light,
that rivers try to reach the sea, and, that when the sky is partly
cloudy, the sun often attempts to break through.

Along the way, it is plausible that our ancient ancestors’ Theory
of Mind contributed not only to the personification of nature but
also—quite naturally—to a belief in souls, spirits, and ghosts,
which in one form or another is closely allied to most religious
traditions. Once you attribute mind, an independent conscious-
ness, to others, you have opened the door to the existence of some-
thing whose objective reality you accept but cannot see, touch,
hear, or smell. In other words, you may well have taken a conse-
quential step toward accepting something close to the Roman
Catholic catechism, which describes the soul as “a living being
without a body, having reason and free will.”

In addition, as anthropologist Pascal Boyer has emphasized,”
early human beings faced a particularly daunting problem when it
came to death of a loved one, even beyond the practical issues of
missing that person, losing his or her company, assistance, advice,
and so forth: What to do with the corpse? The exigencies of
microbiology make it impossible to keep a dead body around
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indefinitely, but once all that ToM has been generated—and not
merely toward clouds and trees—how were our ancestors to turn
off their assumptions and expectations about the dearly departed?
After the body is buried, burned, or otherwise disposed of, what
to do with the likely persistence of memory on the part of those
left behind? One convenient ploy would be to argue that some
part of the deceased person—moreover, a part that corresponds to
the memory retained by the living—still persists, thus, perhaps,
belief in the ongoing vitality of “souls” or “spirits” of the recently
dead.

It probably didn’t hurt that such belief also helped soothe
anxiety among the living that some day, they too would join the
dead. The prospect of literally being worshiped once dead might
have been additionally reassuring, although at least some people,
anticipating this outcome, have been rather cynical about it:
Vae puto deus fio (“Dammit, I seem to be becoming a god”),
the Roman emperor Vespasian is said to have complained on his
deathbed. More important, however, than enabling the elderly to
anticipate becoming a god, or at least, a venerated ancestor in the
hereafter, might well have been the prospect of payoff in the here
and now. If someone is getting close to becoming a powerful ghost
or presiding spirit, it would seem wise to treat this person with
deference and to cater to his or her needs and desires. And this, in
turn, could motivate such people to urge the reality of ghosts and
spirits.

It’s only a small step from mollifying one’s ancestors (living or
dead) to propitiating or otherwise manipulating other underlying
agents, not only ghosts and spirits but also other forces—human
shaped or inchoate—that more closely approximate most people’s
conception of God. Of course, rivers and mountains, the sun and
stars, not to mention rain and winter and summer don’t have an
obviously godlike appearance, so it is not altogether unreasonable
to assume that they are manipulated by gods that, like the Wizard
of Oz, pull the strings offstage. And of course, human faces are
especially important to human beings, starting, we now know, in
early infancy and continuing into adulthood as “pareidolia,” the
perception of patterns where none exists. The result is a wide-
spread human tendency to see human faces and features in the
most nonhuman of things: the Virgin Mary in a spilled ice cream
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cone, “Pope-Tarts,” the face of Jesus in a tortilla—and we’re on
our collective way, not only to “primitive” religion, but to increas-
ingly elaborate theology, with all the fixings."

“If by ‘God,”” wrote Carl Sagan, “one means the set of physical
laws that govern the universe, then clearly there is such a God. But
this God is emotionally unsatisfying . . . it does not make much
sense to pray to the law of gravity.”!? Perhaps people pray, instead,
to a God they see in a cloud.

Or elsewhere, maybe in the stars. It seems likely that our ances-
tors have been powerfully rewarded for recognizing patterns in
the natural world: changes in the seasons, the flow of rivers, the
migrations of animals. And indeed, it isn’t surprising that we have
a strong species-wide predisposition for “pattern recognition,” for
extracting genuine meaning from the world around us. Sometimes,
those patterns may even be purely arbitrary and nonsignificant,
such as those stars as seen from earth, the ones that are grouped—
purely via human imagination—into constellations. It is most
unlikely that there is a genuine Hercules up there, or Orion, or
Leo, but there is undoubtedly a strong temptation to see “some-
thing” nonetheless—a temptation that is all the more italicized by
the fact that for most of us, it takes real effort even to identify
these presumed patterns!

But at least no harm is done in the process. In fact, some benefit
can ensue, as for those African Americans prior to the end of the
Civil War who made their way north, escaping slavery, by follow-
ing the “handle” of the Big Dipper, which ended in the Pole Star,
pointing north.

There is no question that the natural world has rewarded
people who perceive it accurately, and it seems reasonable that in
the process, the door has been opened to misperceptions, as well.
But assuming that things don’t flow in the other direction—that
sacrificial offerings, prayers, ritual observances, and obeisances of
various sorts don’t really influence the physical world—why should
people continue to put, literally, their faith in them? Wouldn’t it
be more adaptive to drop those belief systems that experience
shows to be inaccurate or ineffective? It depends on the cost of
persevering versus that of backing away. Moreover, the human
tendency to stick with beliefs, even those manifestly unsupported
by experience, is itself supported by a deep-seated inclination,

Religion I: Genes, Memes, Minds, and Motives

215



216

namely, an almost desperate search, not only for patterns, but also
for causal connections.

Cause and Effect

Not that religion necessarily induced believers to substitute
erroneous, immaterial explanations for accurate, naturalistic ones.
The great British anthropologist E. E. Evans-Pritchard, who spent
decades studying the Azande of Africa, reported that these people
weren’t ignorant of day-to-day cause and effect. By the same token,
most people in the modern world—even those who self-identify as
devout—have no difficulty accepting the basic laws of physics as
governing their daily lives.* Where the Azande used their religion,
which graded imperceptibly into magic and witchcraft, was to
explain the otherwise inexplicable specificity of events. For exam-
ple, they knew full well that termites can cause a wooden house to
collapse, but the Azande turned to witchcraft to explain why
this particular house, with these particular people in it, happened to
collapse at that particular time.*

Inhabitants of the modern Western world are similarly inclined
to look for “deeper” explanations for specific events, looking for
solace in particular in the aftermath of painful experiences. Why
do bad things happen to good people? Why was my innocent
daughter killed in a traffic accident? Why did the tornado come
down where and when it did? It isn’t simply a matter of narcissism
and egocentrism—the notion that the cosmos is orchestrated with
each of us specifically in mind (although it may well include that,
too)—but also a genuine seeking for meaning in a world that for
the most part proceeds without regard to our hopes, fears, or even
our very existence.

In a now-classic research report, psychologist B. F. Skinner
described “superstitious” behavior in laboratory pigeons.?! These
animals were being trained to respond to certain signals, such as a

x. Admittedly, this would seem to be contradicted by frequent recourse to prayer,
which Ambrose Bierce, in his aptly named Devil’s Dictionary, defined as requesting
“that the laws of the universe be annulled on behalf of a single petitioner confessedly
unworthy.”
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flashing light, by pecking a target whereupon they received a food
pellet. Occasionally, Skinner’s experimental subjects would develop
a persistent tendency to do something seemingly irrelevant—at
least from the viewpoint of the experimenter—such as fluttering a
wing or twisting its head to the left. The birds had performed
these actions on their own and then, simply by chance, were
provided with food shortly thereafter, so they developed a fixed
delusion, or what in human beings might be called a superstition,
that the correlated experiences were causative. Such a presump-
tion can certainly be adaptive; things correlated in nature are not
uncommonly connected by cause and effect, so it can be a good
strategy to assume some sort of “genuine” relationship. And people
do it, too—think about the superstitions that sports fans, and even
players, frequently develop: wearing a particular red cap while
watching a game, doing a special kind of dance to induce rain,
etc. One would think that over time it is difficult to maintain the
fiction that dances (or prayers) induce rain, but just consider the
persistence of water witching in the supposedly advanced Western
world (not to mention prayers). Add to this the ubiquity of efforts
to apply various quack cures to human diseases, and the resulting
mix is revealed to be especially potent, even for those inclined to
draw a line between superstition and religion.

How many correlations are needed before two events are liable
to be considered meaningfully connected? We don’t know. But
again, if the cost of believing in a connection—even if spurious—is
low compared to that of being oblivious to those correlations that
are genuinely causative and thus subject to being manipulated to
human benefit or ignored only at substantial peril, then the
required number may well be quite small. Add to this, moreover,
the potency of placebo. That is, to a significant extent, prayers
directed toward human health actually do work, compared with
rain dances directed toward the inhuman skies. The immediate
explanation is “placebo,” the puzzling tendency of people to expe-
rience positive health benefits from procedures and substances in
proportion as they believe that they will be beneficial .

xi. The story has it that Nils Bohr kept a horseshoe above his office desk in
Copenhagen. When a visitor asked the great Nobel Prize-winning physicist whether
he believed in such foolishness, Bohr responded that he absolutely did not—but he
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Placebo works. On average, it has an efficacy rate of about 33%,
with added benefits of very low cost, no side effects, and no risk of
overdose. The word derives from the Latin “I please” and the reality
has evidently been recognized long before the advent of modern
medicine. Thus, in The Charmides, one of Plato’s early Socratic dia-
logues, we read about a cure that consists of “a certain leaf, but in
addition to the drug there is a certain charm, which if someone
chants when he makes use of it, the medicine altogether restores him
to health, but without the charm there is no profit from the leaf.”
But what’s in the “charm,” which is to say, why does placebo work?
No one knows, but one possibility is that it serves as a signal of social
caring and support, inducing the body to attempt healing itself.

But if the body has this capacity, why wouldn’t individuals be
selected to make such a healing effort even without placebos? (And
this leads to yet another possibility, of a different sort: that the
placebo effect is so mysterious in its own right that it deserves its
own chapter in this book!) For now, however, the point is that the
combination of HADD plus animism plus superstitious coinci-
dence marking plus ToM plus placebo—in the case of early
“medicine”—might have helped lay the foundations for religion.

Distinguishing “Adaptive” From “Good”

"This brings us back to an underlying pattern, a kind of evolution-
ary misfiring in which one or more tendencies are adaptive and
have therefore been positively selected for . . . but the system then
goes awry and overshoots its original target, producing outcomes
that if not actually maladaptive can be at least nonadaptive. Before
we proceed, let’s clear up a likely misconception. There may be a
temptation for opponents of religion to embrace the prospect that
religion is nonadaptive, thinking this means it is somehow “not
good,” and conversely for the devout, who might be disposed to
resist this possibility, worrying that if religion is found to be
nonadaptive, or worse yet, maladaptive, this would count as a strike
against it.

had been assured that a horseshoe was likely to bring luck whether or not someone
believed in it!
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But there is no reason to think that if religion is nonadaptive, it
lacks legitimacy or goodness, any more than if it turns out to be
adaptive, it is therefore appropriate and laudable. There are
numerous traits that were adaptive in our long evolutionary ado-
lescence that are bad, ethically, for example, nepotism, violence,
maybe even rape. And there are others that aren’t adaptive but are
by most assessments good: care for the sick, injured, elderly—
especially if the recipients are unrelated to the aid giver, and
even more so, if they are from a different group, and if the aid is
provided anonymously. In short: The adaptiveness or nonadap-
tiveness of religion may help us understand how religion evolved,
but it says nothing whatever about whether religion is good or
about the existence or nonexistence of a deity.

Here are some additional hypotheses for the appearance and
persistence of religion involving a process comparable to the phe-
nomenon of overreach suggested by HADD. Take intelligence.
There must have been a substantial fitness payoff to those of our
ancestors who were especially clever: Smart proto-people were
likely better at choosing friends, outwitting enemies, getting food,
making tools, attracting mates, communicating effectively, caring
for their offspring, and so forth. And although it is conceivable
that there are separate modal “intelligences” for each of these
dimensions—plus numerous others—it seems far more likely that
at least to some extent, selection favored generalized 1Q (with
specificity as well). And part of being globally smart is to have an
inquiring mind, inclined to ask questions and to interrogate the
world with a searching need for explanations.

Darwin speculated that “primitive religion” evolved as a conse-
quence. He wrote:

The belief in unseen or spiritual agencies seems to be almost univer-
sal . .. nor is it difficult to comprehend how it arose. As soon as the
important faculties of the imagination, wonder and curiosity, together
with some power of reasoning, had become partially developed, man
would naturally have craved to understand what was passing around
him, and have vaguely speculated on his own existence.

There is a problem here, however. Why should our ancestors
have “naturally” speculated on their own existence? More to the
point, it is one thing to follow insights that are empirically valid
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and thus likely to be fitness enhancing, quite another to pursue
purported insights that are incorrect (e.g., dances prevent or pro-
duce rain) or, at best, ambiguous. One explanation, consistent with
evolutionary science, would be the overshoot hypothesis: Having
generated a “naturally” inquiring mind, evolution has had to deal
with an equally natural tendency to demand answers to its inqui-
ries and, when verifiable answers haven’t been available, to insist
upon others to fill the intellectual void. If so, it shouldn’t be
surprising that religions typically provide responses to otherwise
unanswerable questions, such as what happens to us after death,
what is the purpose of life, or why do bad things happen to good
people.

Here’s an analogy. Engaging in sexual behavior is clearly adap-
tive. Moreover, since sperm are cheap and easily replaced, men in
particular have been selected to be readily aroused by sexually rel-
evant stimuli, which, during 99.99% of our evolutionary past, have
been emitted exclusively by genuine, real-life women. But given
their biological priming, men are also prone to being aroused by
pornography, even though pixel images aren’t “real” and cannot
contribute to reproductive success. Maybe our species-wide yearn-
ing for answers (adaptive in itself, not unlike the especially male
yearning for quick-and-easy sexual stimulation) renders human
beings—women no less than men—similarly vulnerable to empty
but superficially satisfying answer-giving stimuli in the form of
religion.

The following is all the more startling and powerful, coming as
it does from the “Meditations of Rene Descartes,” one of the great
philosophical and mathematical geniuses of all time, the founder
of a branch of geometry and much else:

But above all we must impress on our memory the overriding rule
that whatever God has revealed to us must be accepted as more cer-
tain than anything else. And though the light of reason may, with the
utmost clarity and evidence, appear to suggest something different,
we must still put our entire faith in divine authority, rather than in our
own judgment.

Theologians are understandably uncomfortable with the formula-
tion known as “God of the gaps,” by which God is invoked to

explain gaps in scientific understanding, the problem for the
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devout being that as science advances, God becomes correspond-
ingly smaller. Descartes’ message can put “God of the gaps” in a
different perspective, suggesting a need for many people—even
some of the most brilliant and rational—to subordinate themselves
to a higher authority. Maybe this relieves an otherwise intolerable
pressure, one uniquely felt by a species endowed with the ability to
explain many things, to explain everything.

Isaac Newton’s theory of gravity—one of humanity’s greatest sci-
entific advances—was resisted by many at the time because, ironi-
cally, it seemed to smack of mysticism, operating as it does via “force
at a distance.” Newton agreed that the concept seemed absurd but
added that he had been unable to figure out how it happened, and
“I do not feign hypotheses.”™ Yet that is much of what religion is.
On second thought, it is less the feigning of hypotheses than the
bypassing of them altogether: leaving the matter to God, and in the
process, satisfying a widespread need for answers (of a sort).

A Consequence of Our Big Brains?

The distinction between science and religion is generally clear:
The former ultimately relies upon logic and empirical falsification
or validation, whereas the latter rests upon faith and authority.
Nonetheless, much science is itself counterintuitive. We know
with scientific certainty that the earth goes around the sun and not
vice versa, that even a demonstrably “solid” object is mostly empty
space, that species are mutable, and that in the miniature world of
quantum events or the vast one of light-speed, “weird” things
happen with space, time, mass, and energy. What is a large-brained
creature, with a need to understand, to do with such facts? As
anthropologist Clifford Geertz pointed out, people simply cannot
look at the world “in dumb astonishment or blind apathy,” so they
struggle for explanations—objectively valid or not—resulting
inevitably in beliefs.

xii. Interestingly, Newton was a devout if idiosyncratic Christian, writing far more
about the Books of Daniel and Revelations than about all his work in mathematics
and physics combined.
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There remains another series of possibilities, all variants on the
“adaptive overshoot” hypothesis, involving nonadaptive conse-
quences of being so darned intelligent. For example, throughout
the animal world, smarter species are those that rely more on
learning and less on instinct, since instincts involve built-in, hard-
wired behavior patterns whereas intelligence involves the capacity
to modify one’s actions as a result of learning; indeed, the ability to
learn is as good a definition of intelligence as we have. As a species
heavily “into” learning, Homo sapiens is also predisposed to do
much of that learning while young. We’re born with big brains
that, compared to most other animals, have relatively little that is
built into them. And so, children are veritable learning machines,
neural vacuum cleaners prewired to suck up what they can absorb
of what they are taught, especially language and how the world
works, particularly the complex rules of the social road. What
about religion?

It is overwhelmingly true that people grow up following the
religion into which they were born, which is to say, doing as they
have been taught. Whatever the original adaptive value of reli-
gion, it may have persisted in large part because it is an accidental
by-product of a program that is adaptive in most other respects:
When young, believe what your elders tell you.¥ And when you
grow up, do as they have done.

Parents may ruefully complain about the waywardness of their
offspring, but the reality is that children are strongly predisposed
to accept parental teaching, since such input is likely to be fitness
enhancing (“This is good to eat,” “Don’t pet the saber-tooth,” and
so forth). This, in turn, makes children vulnerable to whatever else
they are taught (“Respect the Sabbath,” “Cover your hair”) as well
as—if we are to believe Freud, in The Future of an Illusion—
downright needy when it comes to parent-like beings, leading
especially to the patriarchal sky-god of the Abrahamic faiths.

Anthropologist Weston La Barre developed a similar argument
in his book Shadow of Childhood, in which he proposed that prayer

xiii. Biologists distinguish between the evolutionary origin of a trait and the factors
leading to its maintenance once it has evolved (and regardless of how it was initially
derived). The “Early Learning Hypothesis” discussed here is an argument for
religion’s maintenance, not its origin.
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is unique to our species, resulting from our prolonged, neotonous,
developmental trajectory:

No other animal when in distress or danger magically commands or
prayerfully begs the environment to change its nature for the
organism’s specific benefit. Calling upon the ‘supernatural’ to change
the natural is an exclusively human reaction. . . . [O]ne doubts that
even herding animals like the many antelope species in Africa have
gods they call upon when they fall behind the fleeing herd and are
about to be killed by lions, wild dogs, cheetahs or hyenas. Antelope
infancy and parenthood do not present such formative extravagan-
cies. And in the circumstances the belief itself would be highly
maladaptive.

In his Autobiography, Darwin straddled the fence between think-
ing religion was learned—acquired via experience—and inherited:
“Nor must we overlook the probability,” he wrote,

of the constant inculcation in a belief in God on the minds of children
producing so strong and perhaps an inherited effect on their brains
not yet fully developed, that it would be as difficult for them to throw
off their belief in God as for a monkey to throw off its instinctive fear
and hatred of a snake.

It isn’t clear to a modern biologist how the inculcation of reli-
gion could produce “an inherited effect,” but let that pass. (In
much of Darwin’s writing—which, after all, preceded any knowl-
edge of genetics—there are assumptions of Lamarckism, the
“inheritance of acquired characteristics,” since shown to be falla-
cious.) The key point for our purposes is Darwin’s conviction that
religion is something to which human beings are strongly predis-
posed, and that part of that predisposition is a susceptibility to
learning that begins in childhood, and which is itself adaptive—
even though its expression with regard to religion might be non-
adaptive or even maladaptive. Given the huge payoff that comes
with learning, and the fact that nearly all the time, parents have
much genuine survival value to pass along to their children, it is
likely that the latter would be quite open—one might even say
susceptible and vulnerable—to parental teachings with respect to
religion, too. In fact, it is difficult to imagine a simple genetic
algorithm that would screen out religious indoctrination but
permit other parental teaching to be absorbed.
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Deference to experts provides a similar situation. Most people
aren’t jacks-of-all-trades. At least, they are better at some things
than at others. We trust the auto mechanic to be good at fixing
cars, the dentist to be good at fixing teeth, and so on. Even in the
early history of Homo sapiens, some of our ancestors must have
been better at hunting, others at making tools, and yet others at
being in touch with occult powers (or at least, who claimed to be).
Just as a susceptibility to parental teaching may have greased the
skids for susceptibility to religious indoctrination, a generally
adaptive respect of expertise may have been extended to those who
claimed spiritual expertise as well.

Here is yet another adaptive overshoot hypothesis: Maybe reli-
gion serves a Grand Inquisitor function. A famous chapter in
Dostoyevsky’s novel The Brothers Karamazov takes us back to the
Spanish Inquisition, during which the Grand Inquisitor explains
that “Nothing is more seductive for man than his freedom of con-
science, but nothing is a greater cause of suffering.” He goes on to
explain that organized religion—in the form of the Roman Catholic
Church—has lifted that burden by mentally enslaving their sub-
jects and telling them what to believe and what to abjure.®
For our purposes, the hypothesis would be that as a result of our
species-wide intelligence, we find ourselves stuck with a species-
wide problem: a tendency to think too much, to get so wrapped up
in the endless array of possible actions that we are essentially para-
lyzed, unable to function effectively and altogether miserable.

Enter, then, religious authority, ritual and holy writ, which—
like Dostoyevsky’s Grand Inquisitor—tell the believer what to do,
how to do it, and when, thereby relieving him or her of the terrible
burden of too damned much freedom and excessive thought. We
might call this the anti-dithering hypothesis.

There is, in fact, a growing body of research in social psychol-
ogy that speaks to the problem of “choice overload,” which shows
that too many choices is a troublesome thing.” In a now-famous
experiment, psychologist Sheena Iyengar (currently a professor of
business at Columbia University) set up a tasting booth outside a
busy supermarket in California. On offer: either 6 flavors of jam or

xiv. Dostoyevsky was a devout Russian Orthodox believer, for whom the villain
wasn’t religion, and certainly not Christianity, but Roman Catholicism.
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24 flavors, with the options alternating every few hours. The
results? More people stopped at the table when 24 flavors were
displayed . . . but fewer people bought any. The difference turned
out to be quite dramatic: Whereas only 3% of those at the 24-flavor
booth purchased any product, at the 6-flavor booth, the number
shot up to 30%.

Consequentially, perhaps, for our purposes, Sheena Iyengar has
also shown that fundamentalists are generally more optimistic
than those associated with more liberal religious traditions.
“Members of more fundamentalist faiths experienced greater
hope, were more optimistic when faced with adversity and were
less likely to be depressed than their counterparts,””
“Indeed, the people most susceptible to pessimism and depression
were the Unitarians, especially those who were atheists.” As with
her jam-tasting study, Dr. Iyengar interprets this difference as due
to differences in the amount of choice available: fundamentalist
faiths (which, in her sample, included Jews, Muslims, and Hindus
as well as Protestants and Catholics) allow less latitude among
their members. Thus, they are closer to the Grand Inquisitor’s

ideal.

she writes.

Additional By-Products

Yet another variant on the adaptive overshoot model is another
version of HADD, discussed earlier, focusing on the human ten-
dency to see—and sometimes imagine—the world as populated by
other beings, in this case not so much an inclination to perceive
agency as to engage in a kind of basic taxonomy. Thus, people
don’t need to be biologists to have recognized that there are many
different kinds of living things, of which human beings are just
one. Considering that many religions find themselves at odds with
evolutionary biology, it is ironic that there is a connection between
the universal identification of many kinds of living things and the
fact that we are one among many—but not at the top of the heap.
Most people likely know, deep in their hearts, that they aren’t
omniscient or omnipotent. So, given that that there are many dif-
ferent kinds of creatures, and that people are deeply aware of this
diversity, isn’t it possible that some people, at least, “naturally”
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imagine that there must be yet another kind, one that in fact
possesses those divine qualities that we know that we lack?

Some readers may balk at the notion that to be religious means
to perceive God as a “creature,” pointing out that sophisticated
theologies generally perceive the divine as beyond material sub-
stance or specific form, and not even acting in traditional space or
time—something like Paul Tillich’s concept of the divine as the
Ground of all Being, or Spinoza’s account of God as immanent in
all of nature. The reality, however, is that most people who prac-
tice religions, all over the world, do in fact personify God as some
sort of creature or organism, typically an anthropomorphic one
who (not that) “hears” prayers; “sees” whether we do the right
thing or not; can be angered or pacified, implored or cajoled; and
in any case “acts” in real time. That is, for the overwhelming
majority of people, the great bulk of the time, God is another spe-
cies! Typically, God is thought to be smarter than us, bigger than
us, stronger than us, but not a purely abstract phenomenon, a
divine essence independent of time and space; in fact, God typi-
cally resembles our own organicity—hence, perhaps, the powerful
tendency to multiply the gods, an inclination against which the
major monotheistic religions constantly struggle.

But why should human beings need to posit the existence of yet
another creature in their universe? (Aren’t there already enough?)
Try this: We start life, at least according to many developmental
psychologists and psychoanalysts, with the illusion of omnipo-
tence, or if nothing else, the sense that the world revolves around
us and our needs. With increasing maturity, however, comes the
growing realization that we are not the center of the universe and,
moreover, that we are neither omnipotent nor omniscient. It is an
important lesson, and one that every healthy adult learns. But our
early experience, especially with parents, induced us to think that
someone must be in charge; since we learn that this does not
include either our parents or ourselves, this leaves a rather large
hole in our image of the world and how it works. Enter God.

In the European tradition, there is a long history of recognizing
the Scala Naturae, or natural ladder of existence, including various
worms and bugs, snakes and birds, and mammals and then people,
and then—why not?>—God. If so, then God evolved out of an ini-
tially adaptive tendency to classify and clarify the diversity of life
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forms, combined with a developmental awareness of our own
limitations as well as the shortcomings of our parents. (Relevant
here, as well, is Freud’s celebrated account, in The Future of an
Illusion, of religion as an “infantile neurosis,” in which people
imagine God as a substitute for the parent who falls short.)

Closely allied to these adaptive overshoot hypotheses is another:
religion itself as a by-product. It isn’t strictly necessary that all
biological traits have been directly selected for. Sometimes, they
arise as a side effect of something else that has been favored by
natural selection, such that we are mistaken in considering the
trait in question to be an adaptation at all. Consider, for example,
the redness of blood. It is possible that blood has evolved its par-
ticular color because natural selection favored individuals who,
when hemorrhaging, are camouflaged against the blood-red sky of
a setting sun. But probably not. More likely: It just happens that
oxyhemoglobin is bright red, not because the color per se is adap-
tive, but simply as a nonadaptive consequence of the biochemistry
of efficient oxygen transport.

In the case of religion, another variant on the by-product con-
nection seems more plausible. Sometimes, a highly adaptive trait
is so closely allied to the development of a particular by-product
that the two cannot effectively be separated. The benefit conveyed
by the adaptive characteristic may simply outweigh the slight
drawback of the other, so that evolution has “created” both, even
though it only actually favored one. Nipples, for example, convey
no discernible fitness payoft when borne by a man, but are clearly
functional as baby-feeding nozzles when at the tip of a woman’s
breast. The embryonic process that creates nipples in girls is too
intimately tied to its highly adaptive anatomical outcome to have
been segregated by evolution into dramatically different male and
female versions, even though the result is nonfunctional one-half
the time. And so, men have nipples as a nonadaptive consequence
of its payoff among women. Maybe the “deep-question answer-
ing” component of religion is like a male nipple, a nonadaptive
tag-along consequence of something else—intelligence and curi-
osity—that has been favored by natural selection.

Natural selection has also endowed us with a need for social
connection. Babies can’t survive unless connected to one or
more adult caregivers, adults require other adults, and so forth.
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For anthropologist Barbara King, human beings “evolved god”
because of their need for “belongingness.” According to King,

Hominids turned to the sacred realm because they evolved to relate
in deeply emotional ways with their social partners, because the
resulting mutuality engendered its own creativity and generated
increasingly nuanced expressions of belongingness over time, and
because the human brain evolved to allow an extension of this belong-
ingness beyond the here and now.**

Developmental psychologists and evolutionary biologists would
doubtless agree about the merits and allure of belonging, insofar
as this leads to caring and being cared for, but what is the adaptive
significance of cozying up to the ineffable? If, as King suggests, the
bedrock payoff of religion comes from “the belief that one may be
seen, heard, protected, harmed, loved, frightened, or soothed by
interaction with God, gods, or spirits,” then what in the real world
has anchored human biology to this bedrock? A feeling of belong-
ingness sounds lovely, as does the contentment that comes from
having a full belly, but to be adaptive, one ought to have a genu-
inely full belly. No matter how exalted, feelings divorced from
reality can be misleading delusions. . . unless the satisfying belong-
ingness conveyed by religion is a by-product, hitchhiking on the
highly adaptive feelings evoked by being part of a sustaining social
network. In this case, the proximate gratifications provided by
caregivers, lovers, family members, and friends can also power a
connection to coreligionists as well and—by extension—perhaps
connection to a perceived God, too.

Proximate Payofts

Similar reasoning leads to another set of hypotheses involving
adaptive overshoot and/or by-products, involving other immedi-
ate (proximate) effects of religious observance. Let’s note, first,
that although scholars tend to focus on the intellectual or doctri-
nal aspects of religion, most people who actually practice a faith
seem to be more aware of their subjective experience, how they
feel when praying, singing, making what they see as personal con-
tact with the divine. Darwin himself had trained for the Anglican
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ministry and, as a young novitiate biologist aboard the H. M. S.
Beagle briefly anchored off Australia, he had witnessed the ecstatic
side of religion as practiced by a group of aboriginals and was
shocked, shocked by the “nearly naked figures, viewed by the light
of blazing fires, all moving in hideous harmony . . ..”

It isn’t surprising that a typical representative of buttoned-
down Victorian religious practice should have found such rites
disturbing. But almost certainly, rituals of the sort witnessed by
Mr. Darwin are far closer to the many traditional, animistic,
pantheistic, and diversely experiential kinds of religious practice
that characterize “primitive” religions, and that, in one form or
another, still engage practitioners today. Singing, dancing, and
swaying; engaging in prayers whether ritualistic or extemporized;
taking in the sights, sounds, and smells of religious observance,
often in special places with unusual colors, patterns, or architec-
ture; and repeating phrases whose exact meaning may be com-
pletely unknown but that are nonetheless deeply satistying, nearly
always in concert with others: These are typically the flesh-and-
blood stuff of religion, far more than the fine points of theological
doctrine. What may look like “hideous harmony” to an intellectu-
alized, emotionally buttoned-down 19th-century FEuropean
observer can be downright ecstatic for a participant.

Reacting to what he saw as the excesses of the Enlightenment,
William Blake wrote his great poem, “Mock on, mock on, Voltaire,
Rousseau,” which continues with the lines: “Mock on, mock on:
tis all in vain!/You throw the sand against the wind,/And the wind
blows it back again,” and ends: “The Atoms of Democritus/And
Newton’s Particles of Light/Are sands upon the Red Sea shore,/
Where Israel’s tents do shine so bright.”

For Blake, and likely for the great majority of religious practi-
tioners, the rationality of science and the arcane details of theo-
logical doctrine are merely sand compared to the bright, shining
allure of Israel’s tents. The emotional heat of Jerusalem is more
seductive than the cold rationality of Athens.

Although religions often entail demanding, painful, and even
sometimes life-threatening initiation rituals (more on this later),
for the most part, believers report that their religious practice
makes them feel good: cleansed, purified, relaxed, at peace, made
whole, renewed, refreshed, connected, and so forth. Maybe the
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adaptive value of religion lies here, in the ecstasy or simply the
“inner peace” so often promised—and frequently provided. Bear
in mind, however, that it doesn’t work simply to say that religion
exists and persists because it provides spiritual fulfillment, ecstatic
joy, inner peace, etc.—because this posits a need (for spiritual ful-
fillment, and so forth) that in itself has no evident evolutionary
payoff. It is like saying that religion exists because people have a
need for it, which doesn’t help us at all.

On the other hand, the panoply of personally satisfying reli-
gious payoffs begins to make sense in the light of adaptive over-
shoot and by-products. As noted by psychiatrist Michael McGuire
and anthropologist Lionel Tiger, religious ritual can result in
heightened levels of certain pleasurable brain chemicals, such as
oxytocin and vasopressin, which in turn generates a kind of physi-
ological “brain soothing.” This is consistent with the views of
path-breaking American philosopher and psychologist William
James, who argued that the key to religion lies in its personal
impact: In his masterpiece, The Varieties of Religious Experience,
James defined religion as “the feelings, acts, and experiences of
individual men in their solitude, so far as they apprehend them-
selves to stand in relation to whatever they may consider the
divine.” What really matters, for James, is religious “experience”
and how good it feels.

Freud may accordingly have missed the boat when he averred
that religion “comprises a system of wishful illusions together with
a disavowal of reality, such as we find nowhere else but . . . in a
state of blissful hallucinatory confusion.” Or rather, perhaps he
didn’t take his observation seriously enough: If an experience is
sufficiently blissful, whether illusory or not, then rather than dis-
avowing reality, it becomes its own reality, one that is subjectively
and powerfully compelling.

As for why this happens, why religion so often feels so good,
once again there is uncertainty. Thus, it is one thing to identify
brain regions that “light up” during communal singing, repetitive
chanting, ecstatic devotions, or even quiet, meditative prayer, and
ditto for identifying the neurochemicals likely to be released—
and, moreover, it isn’t surprising that people find themselves
inclined to engage in activities that activate those brain regions
and release those chemicals, so long as they are perceived,
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subjectively, as pleasurable. But it is quite another thing to
figure out why those brain regions and neurochemicals, along
with their pleasurable sensations, are activated as a result of these
devotions.

Back once again to the example of hunger: It occurs as a mech-
anism that induces people to do something (eat) that is ultimately
in their evolutionary interest (nourish their bodies). So, two other
possibilities present themselves. For one, maybe religion repre-
sents not so much an overshoot or by-product as a hijacking of
neuroanatomic and neurochemical mechanisms that exist for other,
more clearly adaptive reasons, in the same manner that chemical
addictions, for example, may arise when certain substances (mari-
juana, cocaine, and so forth) evoke brain pathways that have evolved
for other reasons. Call it the addiction hypothesis.

Or for another, maybe—like hunger—the subjective gratifica-
tions of religious practice exist because religions provide a proxi-
mate route toward genuinely fitness-enhancing activities.
Accordingly, we now turn to some more adaptive possibilities.
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CHAPrTER E1GHT

e

Religion II: Social Bonding
and Morality

CIENCE Is QUITE NEwW. Until recent times, it probably didn’t
S pay to spend a lot of time and effort trying to figure out the

natural world, since its secrets just weren’t very accessible.
"To be sure, our ancestors were well advised to know where game
is likely to be found and how to avoid enemies, make a spear, pre-
pare a meal, court a mate, and so forth, but the overwhelming
reality is that the deeper aspects of reality itself were simply not
penetrable to early Homo sapiens. Insofar as this is true, religion—
during its formative eons—may have been adaptive as essentially a
labor-saving device, a way of keeping our ancestors from wasting
their time, beating their heads against the stone walls of their own

ignorance and impotence.

Taking Things “On Faith”

The labor-saving hypothesis resembles the anti-dithering and
grand inquisitor hypotheses discussed earlier, in that all three take
as their starting point the downside of an otherwise adaptive
human trait: intelligence. They differ, however, in that the
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labor-saving hypothesis imagines that early religion contributed
more positively (adaptively) to human success rather than simply
developing as a response to one of our species-wide liabilities—
namely, sometimes being too smart for our own good.

The Book of Job provides an especially powerful indictment of
human ignorance. Toward the end of the story, God appears as a
voice out of a whirlwind and forces Job to confront how little he
(and all people, especially 3,000 or so years ago) actually know of
the world: “Have you comprehended the expanse of the earth?
Declare, if you know all this” (Job 38:16-18). “What is the way to
the place where the light is distributed, or where the east wind is
scattered upon the earth”? (Job 38:24). “Do you know the ordi-
nances of the heavens? Can you establish their rule on the earth?”
(Job 38:33). The voice of God goes on to describe various mysteri-
ous aspects of natural history, ranging from “leviathans” and
“behemoths” to birds and the number of grains of sand on a beach.
Most important, Job raises the ancient problem of theodicy—how
to reconcile the existence of pain and suffering in the world with
God’s presumed goodness and omnipotence. "To this, God’s answer
is simple: Don’t ask!

Better to stop all the vain theorizing, the wondering and
worrying, the half-assed attempts to figure things out and simply
believe and do as you’ve been told! Stick with the tried and true?
Not exactly. In fact, the “answers” from religious authorities—at
least when it comes to explaining objective phenomena of the nat-
ural world, from the structure of the solar system to the matter of
human origins—have more often been untrue. But at least they
have a long history of having been tried, with no great harm having
resulted. The labor-saving hypothesis could as well be called the
“stop worrying about things you won’t understand and in any
event can’t do anything about hypothesis.”

Itisn’t all that unrealistic or as far-fetched as might be imagined
by the scientifically inclined nor as critical of religion as believers
might fear. After all, even devoted pro-science atheists (such as
this book’s author) take all sorts of things “on faith,” without
actually having personally tested their validity. I believe in the
existence of atoms, in the germ theory of disease, that the moon
causes the tides, and that E = m¢?, and not because I've investigated
any of these things first-hand. Rather, I take the words of those
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I trust, plus the chain of logical sequence that involves them.
It saves me a lot of time and trouble to adopt an almost religious
perspective in these and many other cases.’ Isn’t it reasonable, at
least, to think that our ancestors may have found religion similarly
useful as a labor- and time-saving device?

Add to this the possibility that religion can provide reassurance,
a kind of ideological Prozac (i.e., antidepressant) for those disap-
pointed with the circumstances of their current lives, combined
with the doctrinal equivalent of Xanax (an antianxiety medication)
for those worried about their eventual death. The English poet
Rupert Brooke is best known for writing “If I should die, think
only this of me/That there’s some corner of a foreign field that is
forever England.” But for all his sentimentality, Brooke took a
gimlet-eyed view of religion’s promise of a reassuring afterlife.
Here is his cynical take on “Heaven,” as imagined by fish:

... This life cannot be All, they swear,
For how unpleasant, if it were!

One may not doubt that, somehow, Good
Shall come of Water and of Mud,

And, sure, the reverent eye must see

A Purpose in Liquidity.

We darkly know, by Faith we cry,

The future is not Wholly Dry.

Mud unto mud!—Death eddies near—
Not here the appointed End, not here!
But somewhere, beyond Space and Time.
Is wetter water, slimier slime!

And there (they trust) there swimmeth One
Who swam ere rivers were begun,
Immense, of fishy form and mind,
Squamous, omnipotent, and kind;

And under that Almighty Fin,

The littlest fish may enter in.

Oh! never fly conceals a hook,

Fish say, in the Eternal Brook,

But more than mundane weeds are there,

i. Note the “almost,” since there is a crucial difference between scientific “belief”
and its religious counterpart: The former is susceptible to empirical testing and
confirmation.
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And mud, celestially fair;

Fat caterpillars drift around,

And Paradisal grubs are found;
Unfading moths, immortal flies,

And the worm that never dies.

And in that Heaven of all their wish,
There shall be no more land, say fish.

For Marx, religion was the opiate of the masses. For Brooke, it
offered reassurance . . . at least for credulous fishes. The Brooke-
ian hypothesis can even be rendered compatible with evolutionary
biology, if piscines (or people) who were calmed and reassured by
the promise of heavenly bliss in an Eternal Brook might as a result
be calmer, more confident, and therefore likely to experience
higher fitness #his side of heaven.

Rational Choice

For another hypothesis involving a positive selective payoff, con-
sider the argument for religion as a rational choice. When social
scientists refer to something as resulting from “rational choice,”
they mean that it owes its existence to the fact that it somehow
maximizes the payoff that comes from doing it. Thus, there is a
rational choice argument for what people purchase, how much
schooling they obtain, where they decide to live, even who they
court or marry. Economists are especially fond of such arguments,
and their discipline is largely founded on the presumption that
human beings are rational “utility maximizers,” with utility mean-
ing essentially anything that people find to be in their interest:
happiness, health, wealth, and so forth (most often, wealth).

The rational choice hypothesis for religion has been especially
championed by sociologists Rodney Stark and Roger Finke.! Not
surprisingly, this approach is far more approving and supportive of
religion than are most of the hypotheses we have encountered thus
far. “It now is impossible,” write Stark and Finke, “to do credible
work in the social scientific study of religion based on the assump-
tion that religiousness is a sign of stupidity, neurosis, poverty,
ignorance, or false consciousness, or represents a flight from
modernity.” It is one thing, after all, to debate whether religious
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believers are correct in that God (or gods) actually exist, after all,
not to mention whether their particular religion is the correct way
to worship Him, Her, or Them. It is another to ask whether
such worship is, in its own way, rational. People—often perfectly
intelligent and rational ones—put their faith in any number of
false gods, from Marxism to laissez-faire capitalism, Freud to
Derrida. Just think, for example, of how hard-headed, data-minded
investors have often bestowed money on stocks that turned out to
be worth next to nothing. Rationality can go awry.

But at the same time, seemingly irrational actions can be
motivated by an underlying logic that is in fact subject to a precise
calculus, in which benefits end up exceeding costs, thus yielding a
net positive payoff. Take romance, which, in popular imagination
at least, is totally driven by emotion, hormones, more than a touch
of insanity resulting from the magical impact of Cupid’s arrow, or
some equivalent. “Who can explain it, who can tell you why?” we
are asked in the song Some Enchanted Evening. And the question is
immediately “answered” in a way that fits closely the style of God
speaking to Job out of the whirlwind: “Fools give you reasons,
wise men never try!”

But in fact, when romance is stripped of its, well, romance, and
examined with a cool, Darwinian eye, when it is designated “mate
selection” and analyzed in terms of how it accords with the evolu-
tionary prescription whereby the decisions of most living things
accord with the expectations of fitness maximization, we find that
romance (even its human manifestations) is typically a rational
choice after all. People tend to choose mates that maximize their
fitness. People may tend to choose religion for the same reasons—
although in neither case are they likely to be consciously aware of
the factors behind their choice.

Thus, depending on circumstances, religious commitment can
increase personal wealth—not merely that of the preachers, but of
parishioners, too—if being part of a belief network enhances access
to a trade and business network, improves one’s reputation for reli-
ability, and so forth. More generally, it can increase one’s “social
capital.” If a religiously based society has established the firm expec-
tation of religious practice (regardless of the initial cause for this
expectation), it can quickly become a self-generating system, espe-
cially if the norm is to exclude or actively attack nonparticipants.
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Groucho Marx famously quipped that he wouldn’t want to be a
member of any group that would accept him. Most people wouldn’t
want to be excluded from a group that would shun, injure, or kill
them if they remained outside. Under such circumstances, neces-
sity could quickly be presented—and perceived—as a virtue.

Add to this certain health-related payoffs (whether or not
placebo generated), as well as some or all of the hypotheses already
discussed, and religious commitment can emerge as a highly
rational choice, despite the fact that it might perch atop a moun-
tain of irrational rubble. Thus, even though we don’t currently
understand why natural selection might have promoted religion
via its placebo payoff, for example, once such a payoff exists, it can
make sense for individuals to partake.

Lest I misrepresent the rational actor thesis, however, it should
be clear that it does not necessarily endorse a view that religion
arose and endures purely because of its practical, this-world pay-
offs. Stark and Finke, for example, are quite clear about the special
appeal of the supernatural in general, and of God in particular.
As they see it, a religion without God would be

like expecting people to continue to buy soccer tickets and gather in
the stands to watch players who, for lack of a ball, just stand around.
If there are no supernatural beings, then there are no miracles, there
is no salvation, prayer is pointless, the Commandments are but ancient
wisdom, and death is the end. In which case the rational person would
have nothing to do with church. Or, more accurately, a rational person
would have nothing to do with a church like that.

Robert Wright’s book, somewhat misleadingly titled 7he
Evolution of God, similarly emphasizes the practical, self-serving,
and thus rational components of religion, although with a differ-
ent twist.> Wright’s basic point is that people have the ability to
recognize win—win opportunities (trade, mutual tolerance, etc.)
and that this recognition, in turn, gives rise to religion, which
expands the “moral circle” and enables everyone to benefit as a
result. This approach says very little about why religion evolved in
the first place, or—more crucially—why religion rather than some
other mechanism has been called upon to perform this function.
Moreover, there is nothing in Wright’s speculation that requires
or explains the distinctive feature of religion: its evocation of the
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supernatural. But it might well shed light on the secular successes
of religion, here in the very natural world.

Group Coordination and War

The hypotheses we have examined thus far, whatever their merit,
have been limited in one crucial aspect: All have been concerned
with the evolution of religion as a phenomenon of individuals,
whereas religious practice is overwhelmingly social. Even our
proffered definition, from Daniel Dennett, spoke of religion as a
“social system,” thereby distinguishing it from, say, superstition or
“magic,” preoccupations that are fundamentally solitary.

At the other explanatory pole from William James and his con-
cern with religion as something subjectively experienced, there is
Emil Durkheim, founder of sociology, who wrote his masterpiece,
The Elementary Forms of Religious Life, at about the same time as
James’s magnum opus. For Durkheim, “religion is first and fore-
most a system of ideas by means of which individuals imagine the
society of which they are members and the obscure yet intimate
relations they have with it.” Just as picnic goers note that there is
no such thing as a solitary ant, there is no such thing as a religion-
of-one; for Durkheim, and most scholars, religion “must be an
eminently collective thing,” whose crucial dimension is social
more than individual. Here is another, better known definition
from Durkheim: “A religion is a unified system of beliefs and prac-
tices relative to sacred things, that is to say, things set apart and
forbidden—beliefs and practices that unite into one single moral
community called a Church all those who adhere to them.”

It is worth noting that when small nonreligious social groups
were compared with those that had been organized around explic-
itly religious themes, the religious ones were on average four times
more likely to remain in existence the following year than were
their secular counterparts.” Thus, there appears to be something
about organizing a group around shared religious belief and
practice that makes it more likely to endure. But what?

One possibility is that almost by definition, and in contrast to
groups organized around secular themes (politics, age, shared
hobby, etc.), religion provides more social glue, generating
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enhanced cohesion—which includes greater staying power for the
group as a whole—simply because of its more densely structured
rules and social patterning, which typically include songs, chants,
ceremonial events, prohibitions and requirements, and so forth.
If so, then this contributes to the prospect that religion may indeed
prosper as a kind of viral meme, operating by virtue of its positive
impact on groups themselves, rather than within the minds of
individual practitioners and believers.

The origin of the word religion is uncertain, but seems most
likely to involve the Latin word religare, meaning “to bind
together.” Perhaps it is this unifying, binding aspect of religion
that explains not only its emotional appeal but also its adaptive
function. Groups do better when their actions are coordinated,
when individuals subordinate their immediate personal interests
to the benefit of the greater community. It seems plausible, there-
fore, that religion developed and prospered because it bound
people together, creating groups that were more coherent and
thus more successful than were groups lacking religion, and which,
as a result, were more “atomic,” individualistic, and selfish.

Prominent among the possible group-oriented benefits of reli-
gion would have been enhanced coordination, notably when it came
to the high risk, high payoff associated with coordinated violence—
which is to say, warfare. After all, human beings are a very social
species, whose major threats have derived—ironically—from other
social units of the same species. Hormo sapiens is unusual in living in
social groups whose major enemies are other social groups. Usually,
animals that live in large social units do so to obtain protection
from predators, not from others of their own species, although
there are exceptions, such as colonies of social insects (notably ants)
and some nonhuman primates including chimpanzees and, on occa-
sion, baboons and gorillas. Insofar as early hominids and even pre-
hominids experienced violent and sometimes lethal competition
with other groups, it seems likely that the better organized, more
coherent groups were victorious. And when it comes to mecha-
nisms that generate such cohesion, religion ranks high.

Anthropological accounts of primitive warfare among contend-
ing tribes are replete with examples of how tribal religions help
generate and shore up enthusiasm and mutual commitment.
Religious rituals, with communal dancing, singing, chanting, body
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decorations, and various forms of blessings on the part of shamans,
priests, and other consecrated elders are intimately associated with
preparing warriors for battle. In many cases, religious faith also
serves to discourage defection, with threats of social ostracism
in this world and often eternal damnation in the next helping
to ensure compliance. The promise of afterlife rewards—of
which the supposed 72 dark-eyed virgins awaiting Islamic suicide
“warriors” is a notorious but not unusual example—can help
motivate otherwise improbable actions that are fitness reducing
for the practitioner but potentially beneficial for the warring
society of which he or she is a member. Beyond this, assurances of
immediate battlefield success, even in the face of seemingly long
odds, can—if believed by the believer—translate into an enhanced
prospect of success . . . or at least, reduced likelihood of cata-
strophic defeat, if it makes the believer more likely to fight.

It may have worked wonders for the ancient Israelites. “When
thou goest out to battle against thine enemies,” we read in
Deuteronomy 20:1, “and seest horses, and chariots, and a people
more [numerous| than thou, be not afraid of them, for the Lord
thy God is with thee, which brought thee up out of the land of
Egypt.” Such promises might not be altogether adaptive, when we
consider other examples, such as the assurance—surprisingly
common, especially among colonial people fighting against
western armies possessing guns—that their religion will render
them invulnerable to bullets. But in much primitive war, when
there was an enormous price to be paid by the side that turned and
ran, religiously based reassurance could have been hugely helpful.
Not unlike placebo: Those who believed in the cure (promise of
victory) were more likely to experience it.

Other creatures engage in highly destructive warlike activities,
notably ants, which, like human beings, occupy a pinnacle of social
evolution. Unlike people, however, their coordination is achieved
(at the level of proximate causation) by pheromones and, at the
level of ultimate causation, by unusually close genetic relatedness
among the colony members.! People, lacking either of these

ii. It’s a long story, but briefly, ants are “haplodiploid,” as a result of which workers
are exceptionally close, genetically, to each other. This appears to contribute
significantly to their self-sacrificial behaviors.
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factors, have used religion. On the other hand, there are many
highly social birds and mammals that have attained remarkable
levels of cooperation but without anything even approximating
religion. It is one thing, however, to cooperate in building a nest
or migrating to a new feeding territory, but quite another to risk
your life in lethal, organized encounters; maybe human beings,
lacking the instinctive social repertoire of weaverbirds, elephants,
dolphins, or chimpanzees, needed something else to generate
cooperation in the face of such dangerous activities as war.

It is clear, for example, that the early Aztec empire owed its
extraordinary success not only to the ferocity of its warriors but
also to the coordinated and thus highly effective aggression by
which the Aztec armies attacked their neighbors. And it is also
clear that the major driving force behind this spectacularly effec-
tive organized violence was provided by the Aztec religion itself,
which insisted that in the absence of tens of thousands of sacrificial
victims, angry gods would destroy the earth.

Writing of the extraordinary military success of the Aztec
(Mexican) armies prior to Cortes, a pair of anthropologists note

that

The Mexicas’ sacrificial cosmology gave them the competitive edge
needed for such victories: fanaticism. The unending hunger of the
gods for mass sacrifices also generated the tireless dynamism of
Mexica armies, a persistence which allowed them to wear down some
of the most obstinate of their opponents.*

I'hope it will not seem unduly disrespectful to suggest that when
the Aztec empire slaughtered the vanquished to nourish their sun
god with the blood of these victims, the deity in question probably
was not really made healthier or happier, and thus, the Aztecs
themselves were probably not directly aided by their bloodthirsty
and immensely demanding worship practices.® Thus, it seems
unlikely that in the absence of these sacrifices, the sun god would
have become enfeebled, forgetful, or churlishly disinclined to rise
in the morning and warm the Aztecs’ world. More likely, these and
other egregious excesses were adaptive for the practitioners in

iii. It has been suggested, however, that the human protein thereby made available
may have constituted a genuine nutritional payoff.
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another way—notably, by providing a motivating force around
which their triumphal military exploits were able to cohere.

Long before such highly structured empires as the Aztecs,
success in war and its earlier antecedents of organized violence
and intertribal raiding would have given the upper hand to early
human groups that were more cohesive than their competitors—
and nothing promotes such cohesion more powerfully than shared
religion. Part of this cohesion presumably involved encouraging
tolerance and restraint toward other group members (more on
this shortly). But in-group cohesion likely posed a problem for
groups, tribes, and ultimately states that sought to engage in war:
Having taught that killing others within one’s group is bad, how to
justify the killing of others, outside the group? Religion could have
pitched in here, too. Thus, objective observers agree that one of
the ethical downsides of religious practice involves the frequent
exhortations to kill followers of other religions (or deviationists
from the accepted orthodoxy).

There are cases, at least in recent times, of religion standing
athwart political power. One thinks of Martin Luther King Jr. and
the civil rights and antiwar movements in the United States, the
Catholic Church in opposition to Soviet-backed authoritarianism
in Eastern Europe, Buddhist peace programs around the world,
and so forth. It is also true, however, that religions have contrib-
uted to means of social and political control by supporting govern-
mental power. It is unclear which was the predominant orientation
of religion in its long evolutionary infancy, but the likelihood is
that religious and political leadership has long been mutually sup-
portive, and that religious and secular power have long been hand
in hand, if not one and the same. Divine commands have long
been a convenient way to get people to follow orders, even though
more recently, governments have discovered how to obtain loyalty
without necessarily relying on such pressure.

It can certainly be argued, therefore, that religion doesn’t only
promote within-group cohesion, but it also generates schisms,
competition, and war. This raises the question of whether religion
is an aid in waging successful war or a cause of war. In many
cases, however, it can at least be argued that religion isn’t the
fundamental, underlying basis for organized violence, which
involves competition among polities or ethnic groups, squabbles
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between leadership elites, misunderstandings and personal animus,
ambition, fear, etc., so much as it provides an organizing principle
and rallying point once wars have been generated for these and
other reasons. It is debatable, for example, whether the hostility
between Jew and Muslim in the Middle East is literally caused by
their religious differences or whether these differences serve as
proxies for differences arising when groups contend for the same
real estate.” Ditto for most of the other iconic cases of “religious
wars,” such as between Hindu and Muslim in India/Pakistan,
Catholic and Protestant in Northern Ireland, and so forth. There
seems little doubt, in any event, that once war breaks out, groups
that are more coherent and whose population is more disposed to
altruistic, self-sacrificial devotion, if called for, would be more
likely to prevail—and here, religion may provide the winning
margin, now and in the past.’

Additional Social Benefits

Religion’s pro-social, pro-group orientation could well have pro-
vided other benefits in addition to heightened success in warfare.
And anthropological evidence suggests that such benefits might
have begun paying dividends quite early in human prehistory.
Thus, current hunter-gatherers such as Australian aboriginals,
Kalahari bushmen, indigenous peoples of the Amazon, and so
forth—who are farthest removed from elaborate technology and
thus seem closest to what our earlier ancestors may have resem-
bled—are overwhelmingly egalitarian in their social structure,
typically with strong inhibitions against excessive individuality,
taking more than one’s share, etc. Nicholas Wade’ makes the
intriguing suggestion that religion developed early in human pre-
history in association with the switch from a presumed hierarchi-
cal social organization like that of modern baboons, macaque

iv. There is, after all, a large population of Christian Arabs.

v. There are counterexamples, however. In the 1980s, for example, millions of Iraqis
chose their nationalist, Iraqi identity over their Shiite religious connection, making
war against Shiite Iran in the name of the Iraqi state.
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monkeys, and chimpanzees to the egalitarianism that presumably
characterized early human societies.

During such a transition (if, indeed, it occurred), a problem
would have arisen: How to organize and orchestrate the behavior
of the various group members—especially how to curb tendencies
to be a freeloader, a show-boater, or any other kind of indepen-
dent spirit whose individuality and independence threatened the
cohesion and thus the success of the group? Given that religion is
an effective way of subordinating the individual to the group, it
could well have provided one of the answers.

Writing of the Nuer people of Sudan, famed anthropologist A.
E. Evans-Pritchard noted that “if a man wishes to be in the right
with God he must be in the right with men, that is, he must sub-
ordinate his interests as an individual to the moral order of soci-
ety.”® Religions often include an explicit threat that the
nonbelieving nonparticipator will be punished, which, not surpris-
ingly, makes deviance less likely, and which leads in turn to yet
more group cohesion and coordination.

The punitive aspects of religion, in addition to keeping partici-
pants in line, provides an additional payoff: To some extent, it frees
others from the odious task of being enforcers or punishers.
Moreover, the punishment can be magnified (at least in concept)
to include eternal torment. As for the fact that there may well be
nothing to back up such a threat, consider the mirror image of
placebo, and the fact that the mere expectation of harm can—at
least on occasion—actually cause harm to frightened believers
who anticipate the worst. (Think, for example, of the well-docu-
mented impact of “black magic” and “voodoo,” whereby serious
belief that one is about to be harmed generates physiological
responses such that genuine harm actually takes place.)

In addition, just as hoped-for outcomes sometimes occur,
simply by chance alone—as with rain that may serendipitously
follow a rain dance, thereby giving undeserved credence to the
dance—negative outcomes are readily interpreted as divine retri-
bution for religious back-sliding. Consider Rev. Jerry Falwell’s
claims about 9/11:

The ACLU has got to take a lot of blame for this. And I know I'll hear
from them for this, but throwing God . . . successfully with the help

Religion II: Social Bonding and Morality

245



of the federal court system . . . throwing God out of the public square,
out of the schools, the abortionists have got to bear some burden for
this because God will not be mocked and when we destroy 40 million
little innocent babies, we make God mad. . . . I really believe that the
pagans and the abortionists and the feminists and the gays and the
lesbians who are actively trying to make that an alternative lifestyle,
the ACLU, People for the American Way, all of them who try to
secularize America . . . I point the finger in their face and say you
helped this happen.

And this observation, from a senior Iranian imam, who claimed
that the “un-Islamic” behavior of certain “loose” women is respon-
sible for earthquakes: “Many women who do not dress modestly
lead young men astray, corrupt their chastity and spread adultery
in society, which increases earthquakes,” claimed the cleric
Hojatoleslam Kazem Sedighi. (Iran, it should be noted, is one of
the world’s most earthquake-prone countries.) “What can we do
to avoid being buried under the rubble?” Mr. Sedighi went on to
ask during a Friday prayer sermon. His answer: “There is no other
solution but to take refuge in religion.””

A Route to Morality

This leads us to yet another possible group-related payoff of
religion, the ostensible connection between religious belief and
social morality. Concerning the idea that religion serves as a way
of discouraging deviancy, Nicholas Wade points out that this helps
explain an otherwise puzzling feature of religion, the fact that it is
almost universally assumed that gods care about what people do.

“Why,” asks Wade,

should human sexual affairs or dietary preferences matter in the least
to immortal beings living in a spirit world? The assumption makes
little sense unless the gods are viewed as embodying a society’s moral
authority and its interest in having all members observe certain rules
of social behavior.

It has often been argued, as Ivan Karamazov did in The Brothers
Karamazov, that “without God, all things are permissible.”
Although agnostics and atheists vigorously maintain otherwise,
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many believers claim that religion is a prerequisite for moral
behavior. And although sometimes the proposition is more nar-
rowly stated—"“only 72y religion will guarantee moral behavior”—
notuncommonly, the claim is made that fundamentally, all religions
are the same, and therefore belief in some religion, any religion, is
key, such that which one hardly matters.

This perspective is itself illuminating, suggesting that maybe
there really is a sense in which all religions are the same, in that
they help steer people from self-interest toward group interest.
Thus, late in his life, Jurgen Habermas, for most of his career a
staunch supporter of Enlightenment values, has begun arguing in
favor of moderating reason with religion, because of the latter’s
capacity for generating “morally guided collective action.” Let’s
note, first, that religious people can certainly be hypocritical and
immoral, and that religious commitment is no guarantee of moral-
ity (plenty of horrors have been perpetrated in the name of reli-
gion). Nonetheless, it is also worth acknowledging that much of
social life depends on people having confidence in the motives and
reliability of their colleagues. Legal restraints and criminal sanc-
tions go only so far; most of our interactions—and nearly all of our
economic exchanges—assume at least a minimal degree of shared
values. Significantly, people are far more likely to feel comfortable
when interacting with someone else who shares their religion,
with the implication that as a result the other’s motivations are
more comprehensible and thus more trustworthy. Insofar as this is
so, then religion serves as a societal lubricant no less than a glue."

There are comebacks to this social morality hypothesis for the
evolution of religion. Although shared moral codes may be neces-
sary for societies to survive without destroying themselves, it isn’t
clear that these codes must derive from religion. Thus, many
animal species engage in elaborate social systems (bees, ants, wasps,
chimpanzees, bonobos, baboons, gorillas, zebras, blackbirds, even
many reptiles and fish) without wielding anything resembling reli-
gion. In such cases, biology provides the equivalent of moral codes

vi. It is sometimes said that the two necessities for a happy life are duct tape and
WD-40: the former for keeping things together that would otherwise move when
they shouldn’t, and the latter for helping things move when they need to and
otherwise wouldn’t.
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that regulate such activities as altruism, selfishness, communica-
tion, courtship, competition, parental care, and so forth. Are
people notably bereft of biology in this respect, such that were it
not for religion, human social life would be impossible, intolera-
ble, or, at least, less efficient and acceptable? Japan, for example,
lacks rigid religious beliefs but has lots of social cohesion.

At the same time, it is not that easy to discount the various
group-level payoffs that may be associated with religion, if only
because religion is such a group-oriented phenomenon, whose
practitioners often experience a fervent sense of togetherness. And
for a social species such as Homo sapiens, togetherness is itself a
powerfully satisfying experience, just as social isolation can be ter-
rifying. When given the choice, few resist the promise—as stated
in the song from Rodgers and Hammerstein’s Carouse/—that
“You’ll Never Walk Alone.”

Maybe the personal payoff of religious devotion (the satisfied
sense of spiritual and existential fulfillment that so impressed
William James) serves as a proximal mechanism getting people to
participate, in return for which they gain the various social and
evolutionary benefits. Just as hunger gets us to eat, which ulti-
mately nourishes the body, perhaps evolution has outfitted human
beings with a spiritual hunger, which induces them to follow one
religion or another, as a result of which they experience less
personal loneliness, fewer doubts, and greater efficiency in their
daily lives.

God as Alpha Male

It is also possible that religious belief—and particularly, faith in
one or a small number of very powerful deities—derives from a
this-worldly primate tendency to worshipfully obey a dominant
leader. Jay Glass has made the interesting argument that “In the
original state of nature, for both animals and humans, loyalty to a
Supreme Being (aka dominant male, king, warlord, etc.) offered
protection from enemies and provided the necessities to sustain
life. Those that did not put their faith and trust in a god-like figure
did not survive to produce the next generation.” The jewel in
Glass’s argument is his reworking of the 23rd Psalm, as it might
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describe members of a chimpanzee troop speaking of the dominant
male:

PSALM XXIII THE CHIMP’S PRAYER
The Lord is my shepherd; The dominant male is my leader;
I shall not want. I shall not want.

He makes me to lie down in green | He makes me to lie down in green

pastures pastures

He leads me beside still waters. He leads me beside still waters.
He restores my soul. He quells my anxiety.

He leads me in the paths of He shows me how to survive for
righteousness for his name’s sake. his name’s sake.

Yea, though I walk through the Yea, though the jungle is full of
valley of the shadow of death, threats,

I will fear no evil, for You are I will fear no evil, For you are
with me. with me.

Your rod and Your staff they Your strength and Your vigor they
comfort me. comfort me.

You prepare a table before me in the | You protect me from other

presence of my enemies. animals.

You anoint my head with oil. You bless me.

My cup runs over. My cup runs over.

Surely goodness and mercy shall I feel safe in your territory as long
follow me all the days of my life; as I am in your troop; I submit and

and I will dwell in the house of the | accept your dominance
Lord

Forever. Forever.

This rendering overstates the degree of affiliation between
“average” chimp and dominant male(s), but it nonetheless deserves
more attention than it has received.”® Nonetheless, monotheism
isn’t universal, nor is worship of male god(s)—both of which
are implied by Glass’s thesis. Thus, his book, The Power of Faith,

vii. Its author is outside the traditional scientific/academic establishment, which
probably explains much.
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overstates the role of the dominant male as leader of the pack, not
only in animal societies, but in human religion as well. It also
focuses too intently on chimpanzees, omitting, for example, bono-
bos, which may if anything be more closely related to Homo
sapiens, but among whom dominant males are something of an
oxymoron.

In addition, it seems likely that insofar as a primate troop
member “worships” his or her leader, at least the existence of
that leader is undeniable, along with (in most cases) the negative
consequences of deviation. On the other hand, to my knowledge,
God seems on balance less likely to strike down disbelievers
than a dominant animal is to punish would-be rebels. Disbelief
in God thus seems less costly (at least in the short term) than is
failure to honor and obey one’s flesh-and-blood leader. Yet, as we
shall soon consider, it is also possible that religion has established
and maintained itself precisely by exacting temporal punishment
againstapostates, which not only harkens back to Richard Dawkins’s
hypothesis of religious belief as parasitic meme but also provides
a potential mechanism whereby religion could conceivably be
selected for at the level of groups.

There seems little doubt, in any event, that numerous payofts
can be derived by followers of religion no less than those following
a dominant, secular leader, who participate in a group whose
shared followership results in greater coherence and thus enhanced
biological and social success.

Last-Gasp, Extra Effort, and Don’t Panic

One such payoff was glimpsed by historian Walter Burkert,
who argued that religion helps induce people to make a last-gasp
effort when otherwise they might stop trying. “Although religious
obsession could be called a form of paranoia,” wrote Burkert,

it does offer a chance of survival in extreme and hopeless situations,
when others, possibly the nonreligious individuals, would break down
and give up. Mankind, in its long past, will have gone through
many a desperate situation, with an ensuing breakthrough of homines
religiosi."
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On the surface, this seems plausible, but it begs a crucial
question: If religion has proven adaptive because it evokes greater
confidence, increased effort, or enhanced probability of a last-gasp
attempt that occasionally yields success and thus increases fitness,
why aren’t people primed to make such efforts in any event, with-
out religion no less than with it? The issue raised is similar to the
mystery of the placebo effect, encountered earlier. Thus, if believ-
ing in something (the efficacy of a medicinal cure, the prospect of
divine intervention on the battlefield or in response to a final,
last-gasp effort) contributes to success, then why the necessity of
belief? Wouldn’t selection favor bodies curing themselves via those
immunologic mechanisms that are evidently already available, or
people making other efforts on their own behalf—even without
much prospect of success—regardless of whether they were
motivated to do so by religious faith?

There is also a converse of making extra efforts because of
religious conviction: remaining calm in the face of disaster. Here
is Zora Neale Hurston’s description of the Okeechobee Hurricane
and its resulting flood of 1928:

Ten feet higher and far as they could see the muttering wall advanced
before the braced-up waters like a road crusher on a cosmic scale.
The monstropolous beast had left its bed. Two hundred miles an hour
wind had loosed its chains. . . . [T]he wind came with triple fury and
put out the light for the last time. They sat in company with others in
other shanties. . . . [TThey seemed to be staring at the dark, but their
eyes were watching God.

Most likely, the extra effort and don’t panic hypotheses don’t
hold water with regard to individuals, since selection should indeed
favor making that extra effort and/or avoiding panic any time the
ultimate benefit—to the individual—exceeds its cost. However,
let’s imagine that making the “ultimate sacrifice” is indeed counter-
evolutionary . . . for the individual. It could nonetheless be
beneficial for the group. So, selection could possibly operate to
favor religious conviction, if it worked at the group level, in which
case Burkert’s extra effort hypothesis might provide some biologi-
cal momentum. Similarly, if it is beneficial to avoid panic, then
people should have been selected to do so, without any necessary
prod from religion. But maybe “watching God” under times of
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severe stress helped provide the kind of preservative pause that
was adaptive after all.

Connected to Consciousness?

There’s more. The evolution of religion could be linked in a
curious way to the evolution of consciousness. As our ancestors
evolved consciousness (see Chapter 9), they may well have become
increasingly aware—consciously, for the first time in the history of
life on this planet—that they had personal interests that didn’t
necessarily coincide with the social norms and traditions of their
social unit. Groups function better, with less friction and more
cohesiveness, when their members don’t lie, steal, or murder (also,
of course, when they don’t covet their neighbor’s wife, and so
forth). But individuals are often inclined to do precisely these
things, and more. In the absence of consciousness, such inclina-
tions are likely to be acted upon, whereas once individuals
become aware of their own selfish propensities and sensitive to the
drawbacks they pose to the “greater good,” the stage could be set
for explicit statements of social prohibitions and expectations, and
tor people’s willingness—however reluctantly—to go along.

Early human beings’ emergent awareness of their own selfish-
ness, although beneficial to the individuals in question, would have
been detrimental to the group, insofar as it would have induced
them to be less reliable “team players.” It is at least possible, there-
fore, that groups responded by seeking to establish supraindividual
norms—enforced via what we now call religion—which were then
imposed on otherwise rebellious individuals: “Do these things,
even if you’d rather not, because God commands it,” while at the
same time, the group benefits.

The above considerations add cogency to Voltaire’s celebrated
observation that if God didn’t exist, we’d have to invent him—in
order to reap some of the payoffs that religion provides. Can we
carry this a step further and conclude that if God didn’t exist,
natural selection would have had to evolve Him . . . if not for the
good of the participating individual, then for the benefit of the
greater group?
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There is a common denominator uniting the various hypothe-
ses we have just considered, namely, that religious commitment
involves forswearing certain personal gains while benefiting other
individuals. Insofar as this basic pattern has contributed to the
evolution of religious belief and practice, then the puzzle of reli-
gion’s origin corresponds with another puzzle: the evolution of
altruism. Darwin struggled with this matter, asking how selection
could favor traits that helped others while harming those who
manifested those behaviors. He concluded that

A tribe including many members who, from possessing in a high
degree the spirit of patriotism, fidelity, obedience, courage and sym-
pathy, were always ready to aid one another, and to sacrifice them-
selves for the common good, would be victorious over most other
tribes; and this would be natural selection.

Even Darwin was occasionally wrong, and this appears to be
one such case. The process he described above would not be “nat-
ural selection,” but its close cousin, group selection. Natural selec-
tion is defined as “differential reproduction,” leading to the crucial
question, “Differential reproduction of what?” Biologists under-
stand that the fundamental units of natural selection are individu-
als and—more precisely yet—their constituent genes. Differential
reproduction of groups, on the other hand, is a different matter, and
one that is highly contentious among evolutionists.

Group Selection 101

This is an important matter, deserving a brief detour, both because
it highlights an interesting scientific debate in general and because
it goes to the heart of the hypotheses we have just been discussing
for the evolution of religion. It is tempting to think that natural
selection works to promote the success of groups, especially when
these groups compete with each other. If individuals could some-
how be persuaded to give up their interest in maximizing their
personal reproductive success and instead agree to subordinate
some of their selfishness to the overall greater good, then the
groups of which they are members would do better as a result,
whereupon the constituent individuals would do better, too.
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Shouldn’t they give up a bit to get even more in return? And
shouldn’t such a tendency be favored not simply by ethical appeal
to the human conscience, but also by the hard-wiring of natural
selection?

In most cases, the answer is no.

This is because even though self-sacrifice might help groups do
better in competition with other groups, it would necessarily mean
that within their groups, altruists would be worse off than selfish
individuals who refused to go along. Economists call it the “free-
rider problem,” experts in game theory talk about “defectors” or
“cheaters,” while for biologists, it’s a matter of self-interested indi-
viduals enjoying a higher fitness than their more selfless, group-
oriented colleagues. Even if groups containing altruists—whose
altruism might incline them to share food, sacrifice themselves in
defense of others, and so on—are better off than are groups lack-
ing altruists, the problem is that those altruistic food sharers and
other-defenders would be trumped by free-riders, defectors, and
cheaters who selfishly looked out for number one.

Mathematical models have demonstrated that whereas altruism
could, in theory, evolve via group selection, the constraints are
very demanding. Among other things, the difference in reproduc-
tive success between altruists and selfish cheaters would have to be
quite low, whereas the disparity between groups containing altru-
ists and those lacking them would have to be very high—and in
actuality, the opposite is typically true. It makes a big difference
whether you are a self-sacrificing, group-oriented altruist or a self-
ish, look-out-for-number-one SOB. Moreover, although the dif-
ferences between successful and less successful individuals is likely
to be very great, disparities in the reproductive rates of groups
are likely to be much more sluggish. Not surprisingly, no clear
examples of group selection among nonhuman animals have been
identified.

On the other hand, things just might be different when it comes
to Homo sapiens.! Compared to other creatures, our own species is
extraordinary in the degree to which we stick our noses into each
other’s business: snooping; gossiping; wondering who is doing
what and when; who is toeing the line and who is shirking; who
said what to whom; who attended church, synagogue, mosque, or
the ritual fire dance and who stayed home; who sacrificed a goat
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and who held back; who engaged in the expected observances and
who deviated from the rules.

Of course, every species is unique. That’s how we are able to
identify each as a distinct species! Human beings aren’t unique
when it comes to enforcing social cooperation via punishment of
noncooperators. Thus, dominant meerkat females attack and may
even kill subordinates who attempt to breed'’; among the bril-
liantly colored superb fairy wrens of Australia, males punish “help-
ers” who flag in their helping; honeybee workers destroy eggs
laid by other workers (by doing so, they police their siblings who
would produce offspring to which they are less closely related than
they are to the queen’s direct offspring)'%; cleaner fish that nip the
fins or gills of those they are supposed to be cleaning are punished
by their clients”; and something equivalent even occurs among
plants: Soy beans cut off the flow of nutrients to root nodule bac-
teria that fail to supply the host plant with the nitrogen-based pro-
tein normally associated with such microorganisms.'

Nonetheless, human beings are still unusual in the degree to
which they are able to enforce their sociocultural traditions. Far
more than other animals, among which cooperation typically
occurs at a limited one-to-one scale, people have long been obliged
to partake in distinctly group-oriented and group-sustaining
behaviors as a result of which selection might have been able to
operate at the level of such groups, free of the self-directed under-
mining that would occur if individuals were permitted to opt out.

If so, then the various group-oriented benefits suggested for
religion just might have been selected for after all. Certainly, reli-
gion is among the more prominent behaviors that are enforced at
the group level. Those who deviate from its rules, obligations, and
precepts—the heretics, apostates, and plain old-fashioned shirk-
ers—have long been punished, often severely. According to Verse
9:74 of the Qu’aran, Allah will allot to apostates grievous penalty
both “in this life and in the Hereafter,” and indeed, defecting from
Islam (apostasy) is a capital crime in many Muslim countries.

Nor is Islam unusual in coming down hard on any who deviate
from religion’s expectations—which of course is precisely what we
would expect if religion (whatever its benefits to the group) is
enforced via social sanctions powerful enough to generate group-
level selection on its behalf. Ostracism, for instance, is enforced by
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nearly every religion, as punishment for leaving the fold.
Renouncing the Mormon faith results in complete isolation from
friends and family, a devastating experience even now in the 21st
century, and something that must have been yet more severe for
early human beings who were, if anything, more isolated and
dependent on their immediate social network.

There is direct biblical support for ridiculing and isolating non-
believers . . . and for much more. Psalm 14, for example, begins,
“The fool hath said in his heart, “There is no God.” They are cor-
rupt, they do abominable works, there is none that doeth good.”
In Numbers 15:32-36, we are given an account of someone dis-
covered picking up sticks on the Sabbath, whereupon Moses, after
consulting with God, commanded that the guilty party should be
stoned to death.

Skipping church on Sunday was a crime in Shakespearean
England, punishable by a fine of 20 pounds sterling (approximately
1 year’s salary), while frequent offenders risked being hanged,
drawn and quartered. And a country that prides itself in promot-
ing freedom of religion was notably reluctant to institute freedom
from it. Thus, in the late 18th century, many states and local
jurisdictions in the United States passed blasphemy laws that
carried severe punishments for religious dissenters. First offenders
could have a hole bored in their tongue, while repeat offenders
risked execution. And even today, anyone aspiring to high
political office is well advised to keep his or her atheism under
wraps.

In short, a strong case can be made that religions conform to
many—perhaps all—of the requirements for group selection.
David Sloan Wilson is a biologist who has long championed the
general theory of group selection, and although his perspective
(some might say his fervent ideology) has not been embraced by
most evolutionists, there is growing, grudging acknowledgment
that group selection might have been significant in human evolu-
tion in general, and in the evolution and maintenance of religion
in particular. To summarize the argument: Group selection might
have been important in human evolution, in part because of the
strong sociocultural pressure for sticking to social norms—which
in turn would have worked against the tendency to be a selfish
nonaltruist (read: nonfollower of the group’s religion).
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In addition, there could well have been substantial competition
among early proto-human groups, manifested via primitive war-
fare. Under such conditions, more organized and cohesive groups
could well have been more successful, while at the same time, indi-
viduals within such groups who were resistant to cohesive norms—
such as religion—would have had a difficult time prospering or
even, perhaps, surviving.

The objective truth or falsity of religious claims may thus be
less important than the impact they have—whether they induce
their followers to do things that are, on balance, in their interest.
“Clearly,” writes Wilson,

I need to accurately perceive the location of a rabbit to hit it with my
throwing stick. However, there are many, many other situations in
which it can be adaptive to distort reality. . . . Even massively fictitious
beliefs can be adaptive, as long as they motivate behaviors that are

adaptive in the real world.”"

Such as cooperating.

For Wilson, “Religions exist primarily for people to achieve
together what they cannot achieve alone.” He suggests, accord-
ingly, that there has been group selection for religions, with vari-
ous forms coming into existence, competing with each other, some
replicating themselves more successfully than others and some
going extinct, not unlike what happens among individuals and
genes."® Science writer Nicholas Wade is similarly persuaded,
pointing out that religion “can unite people who may share
neither common kinship, nor ethnicity nor even language.” If reli-
gion evolved in the context of group selection, the drama must
have played out over tens of thousands of years (or more), among
groups of pretechnological, early human beings living in small
social units, within which individuals likely knew each other very
well, and who would certainly have shared kinship, ethnicity, and
language.

Wade’s argument suggests not only that religion initially evolved
in the context of group selection but also that it continues to offer
survival benefits even in a world of huge nation-states: “When
nations feel their existence is at stake, they often define their cause
by religion, whether in Europe’s long wars with Islam, or
Elizabethan England’s defiance of Catholic Spain, or the Puritans’
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emigration to New England, or the foundation of Israel.”
Overlooked here is that these and so many other conflicts, in which
religion supposedly provides a protective function, would not arise
if the various religions in question weren’t being practiced. Thus,
much of the Israeli-Arab conflict is generated by the fact that
overwhelmingly, Israelis are Jewish and Arabs are Muslim. Can we
say that religion unified and thus protected the Puritans against
persecution in Europe—given that if they weren’t self-identified
as Puritans, they wouldn’t have been persecuted in the first place?

Maybe we can, since once the labels Puritan, Anglican, Jew, or
Muslim have been affixed, they might indeed help rally the troops
and induce them to remain committed to the larger social unit.
Although “mega-group selection” (as with nation-states) doesn’t
answer the fundamental question of how religion could have been
adaptive in the first place, there seems little doubt that it could
contribute to the success of groups already designated as consist-
ing of one religious affiliation or another. Moreover, as we have
seen, group selection in its more intimate and biologically relevant
context could well have been instrumental in the initial evolution
of religion.

Group selection remains controversial among evolutionary
biologists. It has been invoked, in the past, when attempting to
account for seemingly altruistic behaviors, actions that impose a
cost on individual participants, while possibly conveying a com-
pensating benefit to the larger group. When it comes to the evolu-
tion of religion, group selection also appears an attractive
explanation, and for the same reason. (In the extreme case, after
all, people literally sacrifice themselves for their religion.) This, in
turn, leads to yet another debate, one that is even more fraught
than that over group selection itself, and which goes beyond tech-
nical disputes among biologists: the extent to which religion equals
morality. After all, altruism is often considered a cornerstone of
morality, and many people consider that religion is a prerequisite
for moral behavior more generally.

This book is not the right venue to examine this dispute. Suffice
it to note there is no evidence that religious people are any more
moral or law abiding than are agnostics or atheists. On the other
hand, it is probably significant that every major religion takes some
responsibility for teaching morality. Of these pedagogic efforts,
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the Ten Commandments are best known to Westerners, but cer-
tainly not unique. Note, however, that in most tribal societies,
moral precepts do not come from religion; more often, they derive
independently from interpersonal patterns and social expectations.
But even in such cases, religion may yet be ethically consequential
when it comes to the important function of achieving peace among
strangers from within the same society, a need that arises when
populations become so large that people encounter same-society
members who were not previously known. Under such circum-
stances in the nonbiological “evolution” of societies, religions
probably contributed adaptively by proclaiming thatkilling a fellow
tribe member, for example, is offensive to the gods or to God.

But isn’t this unnecessary, since we have laws that mandate what
we should and shouldn’t do?

The Long Arm of Religion

Bear in mind, first, that secular legal institutions are likely to be
very recent developments in the human evolutionary experience.
And second, the “long arm of the law” isn’t necessarily all that
long, whereas religious requirements and prohibitions, insofar as
they are incorporated into the subjective belief systems of each
participant, are much harder to sidestep. “Unlike secular author-
ity,” writes biologist Kenneth Kardong,

supernatural authority is always watchful, a daily and nightly spiritual
judge of private personal conduct. Indoctrinated early with myths,
legends, and worship of supernatural beings, the individual comes to
regard the supernatural not as fanciful concoctions of imagination but
as organic, vital, actual forces in everyday life. From the watchful eye
of spiritual forces there is no hiding, no escape. Private actions and
intimate thoughts lie open to spiritual inspection. Commit a sin, and
a local god soon knows it. A temptation arises and the conscience
begins to squirm. With a god watching over the sinner’s shoulder,
fortitude is more likely found to resist.

Civil authority may be foiled but demands by supernatural beings
are not easily ignored. For the sinner with an active conscience, natu-
ral misfortunes are easily found to apparently punish the misdeed.
Everywhere lies evidence of divine displeasure. Compelling reasons
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for the sinner to return to pious behavior abound—crop failure, death
of an infant, disease, plague, injury, lightning, floods, drought, fire,
storms, or thunder. All these misfortunes can be spiritually sobering.
A culture embeds the authority of these spiritual inquisitors in an
individual through regular and frequent worship, sacrifice, and
prayers. Religious practices impress upon an individual the power of
intangible spirits to inspect private behavior and enforce acceptable
codes of conduct. The result is an internalized judicial system. It is
called a conscience."

There are other respects in which the purported connection
between morality and religion is relevant to the question of
religion’s adaptive significance. Here the key word is “purported.”
Thus, although it is unlikely that religion actually makes people
act more ethically, its crucial contribution might well be that it
gives rise to an expectation of such behavior.

Among the orthodox Jews who predominate in the diamond
market in Manhattan, for example, exchanges involving large
amounts of money are often based on a simple handshake. And
even though departures from intrareligious solidarity certainly
occur—for example, Ponzi scheme investment crook Bernard
Madoff was described as an observant Jew, and most of his victims
were also Jewish—there is little doubt that members of a religious
community are especially likely to trust others from within that
same community. Indeed, many commentators on the Madoff
scandal noted particular outrage caused by the fact that Mr. Madoff
had taken advantage of “his own people,” thereby deviating from
the expectation of intrareligious ethical solidarity.

The following proposition has not been tested empirically, but
seems likely: Interpersonal trust within a given religion will be
greater in proportion as the religion imposes onerous costs upon
its members. When Groucho Marx famously quipped that he
wouldn’t want to join any club that would accept him as a member,
this was presumably because its standards would necessarily be too
low! An influential article by economist Lawrence Iannacocone,
titled “Why Strict Churches Are Strong,” argued similarly that the
more onerous the rules, the more committed the membership.?
Tannacocone found that when it is easy for members to opt out,
levels of benefits are lower, to which we add that the confidence
of each participant in the degree to which her coreligionists are
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committed is also likely to be higher. If you don’t know whom to
trust, it is generally a good bet to rely on those who have gone
through demanding initiations and paid substantial dues, like
yourself.

It probably isn’t a coincidence that many religions require not
only that their devotees give money, or a commitment of time, but
that they undergo painful rites, often involving genital mutila-
tion—known less pejoratively as circumecision. An important con-
sideration in evolutionary biology revolves around the question of
“honest signaling.” The idea is that it is easy, perhaps too easy, for
an individual to communicate something about himself: how
healthy he is, or what a good father he would be, or what a reliable
partner in other respects. Since talk is cheap, in many species
natural selection has favored messages that cannot readily be
faked, such as a deep croak among toads (small individuals are
limited to higher frequencies), fancy feathers among peacocks
(weak individuals cannot muster the energy to grow such outland-
ish accoutrements), and so forth. Maybe even Groucho Marx
would trust membership in a religion that demanded as much of
its congregants.

In many human interactions—perhaps most of them—partici-
pants are vulnerable to being deceived by others. Interactions
often involve what evolutionary biologists call “reciprocal altru-
ism,” in which someone helps someone else, at some cost to the
helper (the initial altruist). But such behavior can be richly
rewarded—and thus not actually be altruistic at all—if the initial
recipient pays back her debt when the tables are turned, and the
altruist is needy and the recipient is in a position to repay the debt.
Such systems are vulnerable to exploitation, however, if the bene-
ficial reneges on her obligation and refrains from repaying the ini-
tial donor. Although it is often possible to protect oneself from
social predators, effective defenses are time and energy consum-
ing; it is more efficient, albeit far from foolproof, to rely on shared
membership in the same social club, ideally one that has already
established certain ethical rules of the road. And it is at least pos-
sible that religious affiliation sometimes fills this role, generating
trust that coreligionists are less likely to renege on their reciprocal
obligations. This would help make sense of the widespread assump-
tion that religion is somehow a prerequisite for moral behavior.
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In public opinion polls, for example, Americans have consis-
tently said that they would prefer to vote for a president who is of
their own religious faith, but overwhelmingly, that they would
rather vote for someone of a different faith than for an atheist.
President Dwight Eisenhower (not especially devout himself)
reportedly opined that the US government only makes sense inso-
far as it is founded on “a deeply felt religious faith,” adding “and I
don’t care what it is.” Even in such a supposedly secular venue as a
US court of law, witnesses routinely swear to tell the truth on a
Bible, adding “so help me God.”

The assumption that religiosity is intimately connected to
moral reliability isn’t new, nor is it limited to the United States,
which is—for better or worse—the most devout country in the
Western world. Thus, when John Locke, one of the preeminent
philosophers of tolerance, religious and political, penned his cel-
ebrated Essay Concerning Toleration (1689), he explicitly excluded
atheists from his list of those who merited tolerance: “I'hose are
not at all to be tolerated who deny the being of a God. Promises,
covenants, and oaths, which are the bonds of human society, can
have no hold upon an atheist.”

According to historian Edward Gibbon, writing about a cen-
tury after Locke, “The various modes of worship, which prevailed
in the Roman world were all considered by the people as equally
true; by the philosopher, as equally false; and by the magistrate, as
equally useful.”

Most observers of religion agree that when it comes to morality
and ethical behavior, the balance sheet of most religions is difficult
to interpret, although it is plausible that the “usefulness” of reli-
gion extends to natural selection (operating presumably on groups),
no less than to Roman magistrates (presumably operating via its
effect on rendering social relations more predictable and citizens
more law abiding). Religions certainly claim to be a source of pos-
itive moral values, and they are typically perceived as such by their
proponents. On the other hand, religious persuasion can be a
source of intolerance and violence, and no small amount of hypoc-
risy. It is one thing, however, to ask whether, on balance, religions
are morally beneficial, yet something different to inquire whether
they are biologically beneficial by virtue of their moral teaching and
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the social confidence and coherence—whether objectively
justified or not—that they generate.

In summary, the jury is still out on whether religion evolved via
group selection, which, in turn, might have favored those groups
that were more violently cohesive during war and morally
cohesive during peace. It seems highly likely, however, that natural
selection, whether acting at the level of individuals or of groups,
has been responsible for the existence as well as the perseverance
of religion.

If so, it may also have been responsible for one of the more
peculiar and fascinating aspects of our mental lives: the fact that
we are such divided creatures, capable of both extraordinary
rationality and critical thought on the one hand and blind, unques-
tioning faith on the other—and the fact that when it comes to
religion, the latter typically predominates. No less a skeptical
rationalist than David Hume famously noted that “reason is and
ought only to be the slave of the passions.” The “is” part seems
clear, and not surprising. After all, Homo sapiens and probably its
antecedents as well have been practicing various forms of religion
for tens of thousands of years, whereas scientific inquiry, for exam-
ple, is only a few centuries old. It is just barely 150 years since
Darwin’s Origin of Species. Our understanding of the microbial
basis of disease is even newer. Relativity is only about a century
old, and we’ve only started using computers.

The passions—religious and otherwise—are much older, and
their roots are deep indeed.

Sweet, Like Sugar?

The likelihood is that on balance, religion was adaptive for human
beings, at least in the past. But is it still? Clearly, in some cases it
has been grotesquely maladaptive: parents in Jonestown, Guyana,
poisoning their children and themselves, followers of “Heaven’s
Gate” castrating and then killing themselves—all the better to be
whisked away onto the passing comet, Hale-Bopp, and so forth. As
to other, more mainstream religions, the jury is still out, and the
question goes beyond the purview of the current book.
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A useful metaphor might be found—strangely enough—in the
human fondness for sugar. Why is sugar sweet? For the evolution-
ary biologist on the lookout for ultimate explanations, the answer
does not involve glucose, sucrose, fructose, and so forth, all of
which are chemicals that give rise—proximally—to the sensation
of sweetness when consumed by a human being. After all, an
anteater would probably protest that sugars aren’t sweet at all;
rather, ants are.

Sweetness, when it comes to evolutionary considerations, is
thus in the mouth of the taster. Anteaters have been honed by
natural selection to be positively influenced by the taste of ants,
just as giant pandas adore bamboo shoots and koalas are partial to
eucalyptus. Almost certainly, members of the species Homo sapiens
find sugars sweet because we are primates, who evolved as fruit
eaters, and fruit, in turn,