Praise for Braintrust

“This superb book is the ideal answer to those who doubt that neuro-

science, experimental psychology, and behavioral studies of nonhuman

animals can ever tell us anything valuable about human monality.”

— Paul Seabright, author of The Company of Strangers: A Natural
History of Economic Life

“[A] tour de force.”
—Owen Flanagan, author of The Really Hard Problem: Meaning
in a Material World

“T'his is a terrific, clear, and finely sensitive account. . . . Churchland

once again leads the way.”

—Michael §. Gazzaniga, author of Human: The Science Behind
What Makes Your Brain Unigue

“Churchland makes a compelling case that morality is woven into
our brains. . .. This smart, lucid and often entertaining book will
give any curious mind a good overview of how the brain learns to
distinguish right from wrong.”

— Ferris Jabr, New Scientist

“Churchland’s discussion puts . . . areas of research prone to over-
interpretation into much-needed perspective.”
—Ading L. Boskies, Nature

“Churchland . . . is bringing together the best in both neuroscientific
and philosophical thinking.”
—Josh Rothman, Boston Globe's Brainiac blog

“Churchland provides an important service in Braintrust by applving
recent scientibie research to moral concerns.”
— Richard 8. Mathis, Science
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“[Churchland] has been best known for her work on the nature of
consciousness. But now . .. she is taking her perspective into fresh
terrain: ethics. . . . Hers is a bottom-up, biological story, but, in her
telling, it also has implications for ethical theory.”

—Chnstopher Shea, Chronicle Review

“The account of the nature and origins of morality that Churchland
sketches here is thoroughly naturalistic and thoroughly grounded in
the sciences. But it is also humanistic.”

—Neil Levy, Philosopher's Magazine

“Churchland presents a persuasive argument that morality is not
shaped solely by religious or social forces but, instead, also draws on
hormonal triggers, genes, and brain evolution. 'This influential work
is likely to be a valuable resource for anyone secking to gain a fresh,
exciting perspective on an oft-discussed area of philosophy.”
—LElizabeth Millard, ForeWord Reviews

“[Churchland] is eminently qualified to cover the subject as a
philosopher with a special interest in neuroscience. And the time
is ripe for this sort of coverage.”

—Ken Perrott, Open Parachute

“Churchland’s eloquent prose offers a guided tour to recent work
at the crossroads of neurology, cognitive psychology, genetics, and
evolutionary biology, highlighting their rich, and oceasionally
surprising, implications for social phenomena.”

—Anthony Hatzimoysis, Metascience

“['This] book does an excellent job of synthesizing diverse findings
into a readily understandable and thoroughly convincing naturalistic
framework under which moral behavior can be approached from an
empirical standpoint.”

—QGene Expression
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It's a vice to trust everyone, and equally a vice to trust no one.

—Seneca

T'his is our mammalian conflict: what to give to others and what to
keep for vourself. Treading that line, keeping others in check and
being kept in check by them, is what we call morality.
— lan MclEwan, Eternal Love
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Preface to the Princeton Science
Library €dition

Since the publication of Braintrust in 2011, | have watched social neu-
roscience flourish, revealing the breathtaking complexity in mamma-
lian brains that makes us the intensely social animals we are. Not only
has oxytocin been confirmed as a major player in sociality, but so has
a whole suite of neurochemicals, along with their receptor portfolio
in the extended circuitry. The endogenous opioids and cannabinoids
are in the story of what gives us pleasure in the company of others
and hence what binds us to others and makes us care. Dopamine, a
dominant player in the reward system, teaches the brain what is and is
not valuable in our social interactions, while galanin helps to regulate
aggression, and serotonin pokes its nose into a host of decision-making
functions. Cortex, a structure unique to mammals, allows for great
fAexibility in social navigation, as it does in the navigation of the physi-
cal world. Marvel though it is, cortex is only part of the story of the so-
cial brain. Motivation, emotion, rewand and temperament are rooted
in evolutionanly ancient subcortical structures, including the hypo-
thalamus and the basal ganglia. The hippocampus, not sixdayvered like
cortex but a threedayered central hub that is essential for much of what
we leam about our world, is also an evolutionarily ancient structure.
But for the subcortical syndicate, our social lives would be without
meaning,

Is this subcortical syndicate the legendary lizard brain lurking in
our heads that makes us behave badly? Not really. Although the basal
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ganglia, for example, have a homolog inlizard brains, human basal gan-
glia are distinctly mammalian—even more, they are distinetly human.
For one thing, they are rchly connected with our huge cortex, not an
option available to the lizard basal ganglia. 'T'o be a homolog is to share
ancestry, so my arms are homologs of bat's wings and orca flippers, but
my arms are distinctly human even so. Ditto for the basal ganglia.

More broadly, ethologists have deepened our understanding of non-
human social animals. In the wild as well as in captivity, mammals
and birds behave in ways that can reasonably be considered in the
moral category, such as consolation of the defeated, reconciliation
after a row, food sharing and orphan adoption. In food sharing among
bonded wild chimpanzees, oxytocin levels (as measured in collected
uring), rise. Affective touch stimulates oxytocin activity in new born
rat pups. Affective touch also results in gene-expression in oxytocin-
releasing neurons. In marmosets, strongly bonded friends or family
members show synchronous fluctuations of oxytocin, such as after
grooming or cooperating.

Social isolation of prairie vole pups, even for just a few hours a day,
can modify the typical organization of the oxytocin organization in the
developing brain. As adults, these animals show social impairments
such as being less likely to form strong partner preferences. Social in-
telligence on an impressive scale has been carefully documented in
birds, especially in ravens and erows. Observations of rodents indicate
they can be surpnsingly social. Rats, though commonly disdained as
bereft of social graces, will forgo food to help a pal; prairie vole siblings
will pitch in to care for the new litter of pups; vellow-bellied mar-
mots take turns doing predator vigilance and the females form strong
matrilines. Beavers, like prairie voles, mate for life. Among primates,
marmoscts are intensely social. Marmoset dads are exemplary parents
and will even tend the babies of others. And then there are our beloved
dogs, who, Greg Berns has shown using brain imaging techniques,
respond to our praise even more robustly than to food. So it turns out
that my dog Farley really does love me; it is not just cupboard love.
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Spraying oxytocin up the nose in humans is a technique used by
psvchologists to explore the impact of additional oxytocin on a range
of social behaviors, including enhancements in recognition of facial
expressions of emotion and in-group versus out-group friendliness. Al-
though promising in its eady davs, methodological issues have dogged
results using the intranasal oxytocin technique.

One problem is that no drmg can getinto the brain unless it has the
right chemical properties to cross the blood-brain barrier, a membrane
that protects the brain against dangerous invaders such as infections.
Unlike cocaine, for example, oxytocin crosses the barrier only with
great difficulty. Consequently, even injecting oxytocin directly in the
veins is not a sure way to get it into the brain, as it would still have to
get across the bamier. In animal models, the problem can be circum-
vented by directly injecting oxytocin into a targeted area of the brain.
For ethical reasons, this is not done in humans.

So what does the blood-brain barrier imply for the range of posi-
tive results reported in the journals, results showing impressive effects
on perception, trust, altruism, and cooperation following intranasal
application of oxytocin? One possibility is that there are other routes
whereby oxytocin gets into the brain. Unfotunately for that idea, re-
search has not revealed a reassuring answer regarding such routes—
not yet, at least. On a different tack, the question has provoked labs to
looks very closely at the details of the reports, and in particular at the
size of the experimental samples. What does a meta-analysis of the
statistics of the intra-nasal oxytocin reports show? A paper published by

Wallum, Waldman, and Young in 201 5! gave me a long pause:

Our conclusion is that intranasal oxytocin studies are gener-
ally underpowered and that there is a high probability that
most of the published intranasal oxytocin findings do not
represent tue effects. Thus, the remarkable reports that in-
tranasal oxytocin influences a large number of human social
behaviors should be viewed with healthy skepticism, and we
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make recommendations to improve the reliability of human

oxvtocin studies in the future.(252)

Fair enough, some reports may be entirely accurate, but until the
statistical power of intranasal oxytocin studies are ramped up, we are
stuck with uncertainty.

Intra-nasal administration of oxytocin has also been used in dinical
settings. 'The hope is that it might have some success in treating autism,
schizophrenia, anxiety disorders, depression, or antisocial personality
disorder. In the dinical domain too, caution is in order. Some positive
results have been reported for treatment of autism, but also replica-
tion failures. Optimism that oxytocin interventions might ameliorate
symptoms in schizophrenic subjects has also ebbed. Anxiety disorders,
on the other hand, are a more likely target for remedial applications of
oxvtocin, since animal models show a reduction in stress with oxyvtocin
injections. As pointed out above, however, the blood-brain barrer re-
mains a challenge for getting oxyvtocin into brain areas where it might
be effective. Still, these are eady days for oxytocin research. Likely the
kinks in human studies will be ironed out as labs solve methodological
problems, so the current uncertainty regarding clinical applications is
not cause for despair. Refining experiments to get meaningful data for
therapeutic intervention will continue apace, but carly enthusiasms
notwithstanding, we should temper our hopes accordingly.

Research also continues concerning the complex genetics related to
dispositions for sociality. In mammals, most progress has been made in
mice. As even a casual observer knows full well, there is great variabil-
ity in degrees of sociality among humans, even those within the same
family, as well as within one individual across time. Understanding the
gene-development factors that vield variability in temperament and
behavior will be important in understanding the nature of disorders
such as anti-social personality or borderline personality.

Changes in gene expression in response to extreme carly life experi-
ences are one focus of research. Farly life advewsity, such as unremitting
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abuse and neglect experienced by infants housed in a harsh orphan-
age, appears to be correlated with changes in the expression of the
gene coding for a stress hormone receptor. One behavioral outcome
of such changes is associated with a heightened stres response in the
individual.

Particulady troubling, if fascinating, are those humans who seem
utterly without a conscience —the psychopaths, estimated roughly at
1-2% of the population, though in truth, this is just a guess. The ente-
ria for a diagnosis of psychopathology are complex, entailing not only
antisocial and conduct problems, but more exactly, having no feelings
of guilt or remorse, absence of significant bonding with others, and
lack of compassion or empathy even for those in the family who have
shown them great love.” Psychopaths are narcissistic and are pathologi-
cal liars, showing no sense of embarrassment or shame when caught
flat out in a lie. They are without 2 moral compass, and can be highly
manipulative, mercilessly exploiting the kindness and goodness of oth-
ers. Those who have suffered at the hands of a psychopath anxiously
want to know: is something wrong with their brains? Were they born
this way?

Because the swath of misery cut by psvchopaths is truly devastat-
ing, there is an urgency to figuring out what has gone wrong. Despite
rather confident claims in the popular press, science knows very little
about the neural differences between socially typical humans and psy-
chopaths. Early studies, though very important, were confined mainly
to psychopaths in the prison system because they were available and
identifiable as psyehopaths. Frequently, however, they were also drug
users, confounding causal hypotheses. Recruiting psychopaths in the
non-prison population for study is not like recruiting subjects for a
study of migraine. For one thing, they do not come to the clinic com-
plaining of their condition. It causes them no distress. Consequently,
less is known about psychopaths in the wider society.

So far, brain imaging techniques are intrigning but generally in-
conclusive. There is some indication of irregularities in a range of
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structures, but reports are not consistent. Brain images of some per-
fectly normal subjects look much the same as some of those diagnosed
as psychopaths. The fact is, there is considerable anatomical variability
among typical humans. Every brain is wired a bit differently, and each
of us is unique. In any case, what are not seen are frank lesions or
holes or missing chunks in the brain images of psychopaths. A favored
hypothesis that psychopathy can be linked specifically to defcient fear
processing has not been verified in the best behavioral and brain imag-
ing studies. It is just not that simple, at least because the psvehopaths
tended to be more accurate in identifying fear emotions in video clips
than were controls. Fear processing in psychopaths may be different,
but what is not known is in what respect it is different, and how such a
difference might connect to other known brains differences.

Regrettably, there is no animal model for psychopathy, and for ethi-
cal reasons, many experiments cannot be performed on humans. If,
as seems most likely, the differences between psychopathic brains
and the rest turns out to exist at the microwiring level, such as the
receptor distribution for oxytocin, or specific microcircuit variations
associated with valuation learning, this can now be discovered only in
post-mortem examination.

Alarge Norwegian twin study found that individuals with high scores
in antisocial behavior and callous-unemotional traits, a combination
that in adults is called psychopathy, showed extremely high genetic
influence, and low environmental influence. More specifically, the
callousunemotional trait, which is strongly asociated with psychopa-
thy in adults, looks like it is under strong genetic influence. Well then,
what are the genes involved? Not known. Is there something amiss
with the basic platform for social motivation? ls there something atypi-
cal about the oxytocin contrabution to sociality? Or with the reward
system’s responses to approval and disapproval? Not known.

Importantly, those diagnosed in adulthood as psychopaths typically
showed alarming behavior as voung children, behavior that is highly
resistant to any form of intervention, be it love or discipline. These are
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children that may toture family pets, try to kill their siblings, and do
dreadful, if cunning, things to make others suffer. Loving parents whose
other children are socially typical desperately want to understand what
has gone wrong, It is small consolation to be told that we mostly do not
know, but in fact that is where the science is. Some evidence suggests
that a subset of children with psychopathological tendencies (callous
and unemaotional, as well as having conduct disorder) may be vulner-
able to brain changes as a result of extreme abuse and neglect in early
life. Others with such traits seem to exhibit their alarming traits at a very
voung age, regardless of how loving and kindly their environment.

Morality in humans, though embedded in cultural traditions, is
deeply biological-in the platform that makes us want to be with others
and to find attachments rewarding, in the hippocampal circuitry that
allows us to remember specific people and their actions, inthe capac-
ity for seeing others as having feelings and goals, and in the reinforce-
ment learning system that yield increasingly complex skills and habits
over the short and long term. Moral practices are deeply practical, as
people figure out ways of getting on and getting along, even as condi-
tions change. Sometimes, of course, things min amok, as a swindler
becomes powerful or as our ecology ruptures.

Are we better or worse as a species, or as national groups, than we
were a hundred yvears ago, or a hundred thousand years ago? Although
[ would like to believe that we are better, | confess to inding that idea
a bit smug. Like any other generation of humans, we have to play
the hand we are dealt. We may play our hands differently than our
ancestors plaved theirs, at least in part because our physical and social
conditions are so different. If we are fortunate to live in peaceful and
prosperous times, we may find comfort in the thought that we owe
our prosperity to our moral preeminence. As Confucius would gently
remind us, however, humility is the solid foundation of all virtues.

Does it help with the moral questions we face to know all this about
brains? In one sense, no. None of it bears directly upon any specific
question, such as whether gene editing of human sperm and egg cells
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is morally acceptable, or whether there should be an open season on
deer in the Winnipeg suburbs. Those questions have to be answered in
the old way—discussion, negotiation, listening, trving to resolve con-
flict and coming to an agreement.

In a broader sense, however, | think the answer is ves. It does help
because it grounds us. Not in the gods we invent or in the fond myth of
“pure reason.” Our biological nature is a product of natural selection,
and our cultural practices are constrained by our biological nature.
Additionally, getting a feel for the neurobiology of sociality exposes
the philosophers’ pipe dream that if they can just articulate the Foun-
dational Moral Principle, we can successfully apply that principle to
all moral situations for all people for all time. Sadly, this is a shoal on
which many a philosopher has wrecked an entire career, and it looks
ever more woebegone. Finally, when we are quick to assign certainty
to our own particular moral judgments, reflecting on our biological
nature may soften some of that certainty. Perhaps the softening will

create a bit of space to listen and to think.

Notes to the Preface

1. 252 Biodogieal Povehiatry Felsruary 1, 2006; 79251257 www solsporgfournal |

2. Robert Hare at the University of British Columbia lannehed the first genainely
sydematic shudy of ey chopat by, motivated by his early, rather informal, shody of pris-
oners i a British Columlia penitentiary, He realized early in his researeh that until
rigorows ad vseful eriteria were proposed, research on the phenomenon would e
lamistrung ba semantic confusion aml experimental comfounds. He amd his lals set 4o
wirk to prodhuce the Checklist for Poehopathy, now koown universally s The Hare
Checklist for Peyehopathy, Because pavelopathe are bpically liars, it was olwvious to
Hare thatyou canmot just ask them to complete a questionnaire. Hare's eriteria require
indlependent lackground eheeks with parents, teachers, local police, sililings, aml so
forth. The Hare Chiecklist is vow the gold stavdard in diagoosing pevebopathy. Hare's
Twroske, Witfeonef Corserenes, is a ¢lassic,

3 Barlara Bradley Hagery, “When Your Child i a Poehopath,” The Atlantic,
June 2017.
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1. Introduction

Trial by ordeal seemed to me, as | learned about it in school, ridicu-
lously unfair. How could it have endured as an institution in Europe
for hundreds of years? The central idea was simple: with God's inter-
vention, innocence would plainly reveal itself, as the accused thief
sank to the bottom of the pond, or the accused adulterer remained
unburned by the red hot poker placed in his hand. Only the guilty
would drown or burn. {For witches, the ordeal was less “forgiving”: if
the accused witch drowned she was presumed innocent; if she bobbed
to the surface, she was guilty, whercupon she was hauled off to a wait-
ing fire.) With time on our hands, my frend and | concocted a plan.
She would falsely accuse me of stealing her purse, and then [ would
lay my hand on the stove and see whether it burned. We fully expected
it would bum, and it did. So if the test was that obvious, how could
people have trusted to tral by ordeal as a system of justice?

From the medieval clerics, the answerwould have been that our test
was frivolous, and that God would not deign to intervene with a mir-
acle for the beneht of kids fooling around. That answer seemed to us
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a bit cooked up. What is the evidence God ever intervened on behalf
of the wrongly accused? A further difficulty concerned nonbelievers,
such as those not vet reached by missionaries, or . . . maybe me? Still,
this answer alerted us to the matter of metaphysical (or as we said then,
“otherworldly”) beliefs in moral practices, along with the realization
that what seemed to us obvious about fairness in determining guilt
might not be obvious after all.

My history teacher tried to put the medieval practice in context,
aiming to soften slightly our sense of superiority over our medieval
ancestors: in trial by ordeal, the guilty were more likely to confess,
since they believed God would not intervene on their behalf, whereas
the innocent, convinced that God would help out, were prepared to
go to trial. So the system might work pretty well for getting confessions
from the guilty, even if it did poorly for protecting the innocent. This
answer alerted us to the presence of pragmatics in moral practices,
which struck us as a little less lofty than we had been led to expect.
How hideously unfair if vou were innocent and did go to trial. | could
visualize myself, bound by ropes, drowning in a river after being ac-
cused of witcheraft by my piano teacher.

So what is it to be fair? How do we know what to count as fair? Why
do we regard trial by ordeal as wrong? Thus opens the door into the
vast tangled forest of questions about right and wrong, good and evil,
virtues and vices. For most of my adult life as a philosopher, | shied
away from plunging unreservedly into these sorts of questions about
morality. 'This was largely because | could not see a systematic way
through that tangled forest, and because a lot of contemporary moral
philosophy, though venerated in academic halls, was completely un-
tethered to the “hard and fast”; that is, it had no strong connection to
evolution or to the brain, and hence was in peril of floating on a sea
of mere, albeit confident, opinion. And no doubt the medieval clerics
were every bit as confident.

It did seem that likely Aristotle, Hume, and Darwin were nght: we
are social by nature. But what does that actually mean in terms of our
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braing and our genes? To make progress bevond the broad hunches
about our nature, we need something solid to attach the claim to.
Without relevant, real data from evolutionary biology, neuroscience,
and genetics, | could not see how to tether ideas about “our nature” to
the hard and fast.

Despite being lummoxed, | began to appreciate that recent develop-
ments in the biological sciences allow us to see through the tangle, to
begin to discern pathways revealed by new data. The phenomenon of
moral values, hitherto so puzzling, is now less so. Not entirely clear, just
less puzzling. By drawing on converging new data from neuroscience,
evolutionary biology, experimental psychology, and genetics, and given
a philosophical framework consilient with those data, we can now
meaningfully approach the question of where values come from.

The wealth of data can easily swamp us, but the main story line can
be set out in a fairly straightforward way. My aim here is to explain
what is probably true about our social nature, and what that involves in
terms of the neural platform for moml behavior. As will become plain,
the platform is only the platform; it is not the whole story of human
moral values. Social practices, and culture more generally, are not my
focus here, although they are, of coune, hugely important in the val-
ues people live by, Additionally, particular moral dilemmas, such as
when a war is a just war, or whether inheritance taxes are fair, are not
the focus here.

Although remarks of a general sort concerning our nature often fall
on receptive ears, those same cars may become rather deaf when the
details of brain circuitry begin to be discussed. When we speak of the
possibility of linking largescale questions about our mind with devel-
opments in the neurosciences, there are those who are wont to wag
their ingers and warn us about the perils of scientism. That means, so
far as | can tell, the offense of taking science into places where alleg-
edly it has no business, of being in the grip of the grand delusion that
science can explain evenvthing, do everything. Scientism, as | have
been duly wagged, is overreaching
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'The complaint that a scientific approach to understanding moral-
ity commits the sin of scientism does really exaggerate what science is
up to, since the scientific enterprise does not aim to displace the arts
or the humanities. Shakespeare and Mozart and Caravaggio are not
in competition with protein kinases and micro RNA. On the other
hand, it is true that philosophical claims about the nature of things,
such as moral intuition, are vulnerable. Here, philosophy and science
are working the same ground, and evidence should trump armchair
reflection. In the present case, the claim is not that science will wade
in and tell us for every dilemma what is right or wrong. Rather, the
point is that a deeper understanding of what it is that makes humans
and other animals social, and what it is that disposes us to care about
others, may lead to greater understanding of how to cope with social
problems. That cannot be a bad thing. As the Scottish philosopher
Adam Smith (1723-90) observed, “science is the great antidote to the
poison of enthusiasm and superstition.” By enthusiasm here, he meant
ideological fervor, and undoubtedly his observation applies especially
to the moral domain . Realistically, one must acknowledge in any case
that science is not on the brink of explaining everything about the
brain or evolution or genetics. We know more now than we did ten
vears ago; ten vears hence we will know even more. But there will
always be further questions looming on the horizon.

The scolding may be sharpened, however, warning of the logical
absurdity of drawing on the biological sciences to understand the plat-
form for morality. Here the accusation is that such an aim rests on
the dunce's error of going from an is to an ought, from facts to values.
Morality, it will be stemly sermonized, tells what we ought to do; biol-
ogy can only tell what is the case.” With some impatience, we may be
reproached for failing to heed the admonition of another eighteenth-
century Scottish philosopher, David Hume (1711-76), that vou can-
not derive an ought statement from statements about what is. Hence
my project, according to the scold, is muddled and mishegotten. “Stop
reading here” would be the advice of the grumbler.
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The scold is spurious. First, Hume made his comment in the con-
text of ridiculing the conviction that reason—a simplistic notion of
reason as detached from emotions, passions, and cares—is the water-
shed for morality. Hume, recognizing that basic values are part of our
nature, was unwavering: “reason is and ought only to be the slave of
the passions.”” By passion, he meant something more general than
emotion; he had in mind any practical orientation toward performing
an action in the social or physical world.! Hume believed that moral
behavior, though informed by understanding and reflection, is rooted
in a deep, widespread, and enduring social motivation, which he re-
ferred to as “the moral sentiment.” This is part of our biological nature.
Hume, like Aristotle before him and Darwin after him, was every inch
a naturalist.

So whence the warning about ought and is? The answer is that pre-
cisely because he was a naturalist, Hume had to make it clear that the
sophisticated naturalist has no truck with simple, sloppy inferences
going from what is to what ought to be. He challenged those who took
moml understanding to be the preserve of the elite, especially the
clergy, who tended to make dimwitted inferences between descrip-
tions and |::rmf_-ripti-:m.-;_3 For example, it might be said (my examples,
not Hume's), “Husbands are stronger than their wives, so wives ought
to obey their husbands,” or “We have a tradition that little boys work
as chimney sweeps, therefore we ought to have little boys work as
chimney sweeps,” or “It is natural to hate people who are deformed,
therefore it is right to hate people who are deformed.” These sorts of
inferences are stupid, and precisely because Hume was a naturalist, he
wanted to dissociate himself from them and their stupidity.

Hume understood that he needed to have a subtle and sensible ac-
count of the complex relationship between moral decisions on the
one hand, and the dynamic interaction of mental processes — motiva-
tions, thoughts, emotions, memories, and plans—on the other. And
to a first approximation, he did. He outlined the importance of pain

and pleasure in learning social practices and shaping our passions, of
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institutions and customs in providing a framework for stability and
prosperity, of reflection and intelligence in revising existing institu-
tions and customs.” He understood that passions and motivations, as
well as moral principles, can, and often do, conflict with one another,
and that there is individual vanability in social temperament.

'Thus, to continue in the contemporary idiom, the relation between
social urges and the social practices that serve well-being is not simple
and certainly not syllogistic; inding good solutions to social problems
often requires much wisdom, goodwill, negotiation, historical knowl-
edge, and intelligence. Just as Hume said. Naturalism, while shunning
stupid inferences, does nevertheless find the roots of morality in how
we are, what we care about, and what matters to us—in our nature.
Neither supernaturalism (the otherworldly gods), nor some rarefied,
unrealistic concept of reason, explains the moral motherboard.”

So how did the idea “vou cannot denve an ought from an is” acquire
philosophical standing as the “old reliable” smackdown of a naturalis-
tic approach to morality? First, a semantic clarification helps explain
the history. Deriving a proposition in deductive logic stictly speak-
ing requires a formally valid argument; that is, the conclusion must
deductively follow from the premises, with no leeway, no mere high
probability (e.g., “All men are mortal, Socrates is a man, so Socrates
is mortal”). Assuming the premises are true, the condusion must be
true. Strictly speaking, therefore, one cannot derive (in the sense of
construct a formally valid argument for) a statement about what ought
to be done from a set of facts about what is the case. The other part of
the story is that many moml philesophers, especially those following
Kant, thought Hume was just plain wrong in his naturalism, and that
biology in general has nothing to teach us about monality per se. So
they hung naturalism by the heels on Hume's isfought observation.

But Hume was right to be a naturalist. In a much broader sense of
“infer” than derive you can infer (figure out) what you ought to do,
drawing on knowledge, perception, emotions, and undenstanding, and
balancing considerations against each other. We do it constantly, in

rought to you by | The Mational Libraiy of the

Download Date



lntroduction = 7

both the physical and social worlds. In matters of health, animal hus
bandry, horticulture, carpentry, education of the young, and a host of
other practical domains, we regularly figure out what we ought to do
based on the facts of the case, and our background understanding. 1
have a horrendous toothache? Lought to see a dentist. 'There is a fire on
the stove? L ought to throw baking soda on it. The bear is on my path?
ought to walk quietly, humming to myself, in the orthogonal direction.
What gets us around the world is mainly not logical deduction (deriva-
tion ). By and large, our problem-solving operations —the figuring out
and the reasoning —look like a constraint satisfaction process, not like
deduction or the execution of an algorithm. For example, a wolf pack
watches the caribou herd, and needs to select a likely vietim—an ani-
mal that is weak, isolated, or young. The pack is very hungry and needs
to be successful, so a lame older animal may be a better choice than a
tiny newborn, but it is more risky; the hunters want to conserve energy,
but acquire a rich energy source; they need to take into account the
location of the nver, how they can drive the victim to a waiting pair of
wolves, and so forth. Humans encounter similar problems on a regular
basis—in buying a car, designing a dwelling, moving to a new job,
selecting whether to opt for an aggressive treatment for metastasized
cancer, or hospice care. In any case, that most problem-solving is not
deduction is clear. Most practical and social problems are constraint
satisfaction problems, and our brains often make good decisions in
figuring out some solution® What exactly constraint satisfaction is in
neurobiological terms we do not vet understand, but roughly speak-
ing it involves various factors with various weights and probabilities
interacting so as to produce a suitable solution to a question. Not nec-
essarily the best solution, but a suitable solution. "The important point
for my project, therefore, is strightforward: that you cannot derive an
ought from an is has very little bearing so far as inthe-world problem-
solving is concerned.

Brains navigate the cqusal world by recognizing and categoriz-
ing events they need to care about, given how the animal makes a
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living—what bernes taste good, where juicy termites can be found,
how fish can be caught.” The hypothesis on offer is that navigation of
the social world mostly depends on the same neural mechanisms —
motivation and drive, reward and prediction, perception and memory,
impulse control and decision-making. These same mechanisms can
be used to make physical or social decisions; to build world knowl-
edge or social knowledge, such as who is irascible, or when am | ex-
pected to share food or defend the group against intruders or back
down in a fight."

Social navigation is an instance of causal navigation generally, and
shapesitself to the existing ecological conditions. In the social domain,
the ecological conditions will include the social behavior of individual
group members as well as their cultural practices, some of which get
called “moral” or “legal.” By and large, humans, like some otherhighly
social mammals, are strongly motivated to be with group members and
to share in their practices. Our moral behavior, while more complex
than the social behavior of other animals, is similar in that it represents
our attempt to manage well in the existing social ecology.

In sum, from the perspective of neuroscience and brain evolution,
the moutine rejection of scientific approaches to moral behavior based
on Hume's warning against deriving ought from is seems unfortunate,
especially as the warning is limited to deductive inferences. The dic-
tum can be set aside for a deeper, albeit programmatic, neurobiologi-
cal perspective on what reasoning and problem-solving are, how social
navigation works, how evaluation is accomplished by nervous systems,
and how mammalian brains make decisions.

The truth seems to be that the values rooted in the circuitry for
caring — for well-being of self, offspring, mates, kin, and others — shape
social reasoning about many issues: conflict resolution, keeping the
peace, defense, trade, resource distribution, and many other aspects
of social life in all its vast richness. Not only do these values and their
material basis constrain social problem-solving, they are at the same
time facts that give substance to the processes of figuring out what
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to do—facts such as that our children matter to us, and that we care
about their well-being; that we care about our clan. Relative to these
values, some solutions to social problems are better than others, as a
matter of fact; relative to these values, practical policy decisions can be
negotiated.

The hypothesis on offer is that what we humans call ethics or mo-
rality is a four-dimensional scheme for social behavior that is shaped
by interlocking brain processes: (1) caring (rooted in attachment to
kin and kith and ecare for their x-.-nll—br:ing),” (2) recognition of others’
psychological states (rooted in the benehts of predicting the behavior
others), (3) problem-solving in a social context (e.g., how we should
distribute scarce goods, settle land disputes; how we should punish the
miscreants), and (4) leaming social practices (by positive and negative
reinforcement, by imitation, by trial and error, by various kinds of con-
ditioning, and by analogy). The simplicity of this framework does not
mean its forms, vanations, and neural mechanisms are simple. On the
contrary, social life is stunningly complex, as is the brain that supports
our social lives.

The human capacity for learning and for social problem-solving,
constrained by the basic social urges, is the basis for what we com-
monly think of as social values. To be sure, in different contexts and
cultures, particular articulations of those values may have different
shapes and shades, even when the underlying social urges are shared.

falues are, according to this hypothesis, more fundamental than
rules. Various nonms governing social life, reinforced by the reward/
punishment system, may eventually be articulated and even modified
after deliberation, or they may remain as implicit, background knowl-
edge about what “feels right.”'*

Reflecting on the necessities shaping cultures in vastly different
conditions and on what social life might have been like for humans liv-
ing in small groups 250,000 years ago leads us to questions of what dis
tinguishes moral values from other values.” | generally shy away from
trying to cobble together a precise definition of “moral,” preferring

rought to you by | The Mational Libraiy of the

Download Date



10 = Chapter |

to acknowledge that there is a spectrum of social behaviors, some of
which involve matters of greatseriousness, and tend to be called moral,
such as enslaving captured prisoners or neglecting children, while oth-
ers involve matters of more minor moment, such as conventions for
behavior at a wedding. The boundanes of the concept “moral,” like
the boundaries of “house” or "vegetable,” are fuzzy even when we can
agree on prototypical cases, and this hampers precision in definition.*
Moral values need not involve rules, though they sometimes do; they
need not be explicitly stated, but may be implicitly picked up by chil-
dren leaming to get along in their social world, just as they implicitly
pick up how to keep a fire going or how to tend goats.

While acknowledging the central role of cultural beliefs and prac-
tices in morality, my aim in this book is to examine the foundations
of mammalian sociability in general, and human sociability in par-
ticular. | began this project because | wanted to undestand what it is
about the brains of highly social mammals that enables their sociabil-
ity and thus to undestand what grounds morality. | also wanted to un-
derstand variability in social temperament—in the urges to belong, to
strongly empathize, and to form strong attachments. Though the ap-
proach through the various biological sciences may tell us a lot about
the social platform, it is not, by any manner or means, the sum and
substance of human momlity. Nevertheless, coupled with hypotheses
conceming cultural evolution and how culture can change the ecol-
ogy of a species,” the neurobiological perspective may contribute to
rounding out the portrait of human moral values that is being pieced
together in the behavioral and brain sciences.

My contribution to the science of moml behavior is modest, be-
cause many questions in neuroscience and behavioral genetics are
still unanswered. It is also very incomplete, because it focuses on the
brain, not the recently developed culture in which modern brains live.
It is limited because we cannot study the brains or behavior of early
humans, nor those of our hominin ancestors.™ Increasingly, we will

learn about the genome of extinet hominins by recovering bits of DNA
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from bones, and some information will be garnered thereby. While
acknowledging all these limitations, | hope that if my hypothesis is
roughly on the right track, it may complement brain and behavioral
research.

The core of the biological approach to human morality favored in
this book is not new, though my particular way of synthesizing the
data and encompassing the relevant philosophical tradition may be.
The approach reaches back to Aristotle (384-322 BCE) and the great
Chinese philosopher Mencius (fourth century BCE), to those sensible
cighteenth-century Scots, David Hume and Adam Smith; it depends
enormously on Charles Darwin. Advances in the biological and social
sciences have made it possible to explore in earnest the connections
between morality and the evolution of the mammalian brain that pro-

ml7

duced “the family way of life,”" and therewith, the wellspring of care
and compassion that shapes the moml geography.

Briefly, the strategy for developing the central argument in the book
i5 this: The next chapter will give a bit of background conceming
the evolutionary constraints on social and moral behavior. The third
chapter goes into detail on the evolution of the mammalian brain and
how it supports caring, examining the role of hormones such as oxyto-
cin. The fourth chapter looks more closely at coopenation, especially
human cooperation, and data regarding the role of oxytocin in coop-
eration and trust. The fifth chapter on genes is cautionary, focusing
on what is known, and not known, about “genes for” moral modules
in the brain. The sixth chapter addresses the social importance of the
capacity for attributing mental states, and the possible brain basis for
such a capacity. In the seventh chapter, the matter of rules and the role
of rules in moral behavior puts the discussion into a more traditional
philosophical form. Religion and its relation to morality are the topics
of the concluding chapter.
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Moral values ground a life that is a social life. At the root of human
moral practices are the social desires; most fundamentally, these in-
volve attachment to family members, care for friends, the need to be-
long. Motivated by these values, individually and collectively we try
to solve problems that can cause misery and instability and threaten
survival. Since our brains are organized to value selfawelfare as well as
welfare of kith and kin, conflicts frequently arise between the needs
of self and the needs of others. Social problem-solving, grounded by
social urges, leads to ways of handling these conflicts. Some solutions
are more effective than others, and some may be socially unstable in
the long run or as conditions change. Thus arise cultural practices,
conventions, and institutions. As a child grows up within the social
ecology of such practices, robust intuitions about right and wrong take
root and flower.

Where do values come from? How did brains come to care about
others? If my genes organize my brain to attend to my survival, to re-
produce and pass on those genes, how can they organize my brain
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to value others? Some, but only some, of the neurobiology of this is
beginning to be understood. First, however, the more fundamental
question: how is it that brains care about anything?' To put it more
tendentiously, how can neurons care? What does it mean for a system
of neurons to care about or to value something? On these questions,
we do know quite a lot, and the answers will launch us into the more
complex domain of social canng.

I all animals, neural circuitry grounds self-caring and well-being.
These are values in the most elemental sense. Lacking the motiva-
tion for selfpreservation, an animal will neither long survive, nor likely
reproduce. So evident is this, that the existence of social values, and
of behavior directed toward the care of others, may seem deeply puz-
zling. Why do we, and other social mammals, care for others? This
much we know: on average, such behavior must, either directly or
indirectly, serve the fitness of the animals involved. Failing that, the
behavior would be selected against, since it involves costs, including,
most particularly, energy costs and sometimes risk to life and limb.
That is, baring offsetting benehts for animals who incur the costs
of “other-caring” behavior, over time the numbers of “other-caring”
animals would dwindle, and the “selfcaring” ones would increase in
number. ‘The population profile would change. What ultimately tells
the accounting tale of costs and benehits is reproductive success; that
is, the spread of genes through the population over many genemtions.

Neural mechanisms vielding cooperative behavior probably evolved
many times. The nervous systems of insects and mammals are differ-
ent in size and organization, and the mechanisms producing behavior
that consists in caring for others will vary greatly between ants and
humans, for example. Ants may show far greater levels of altruism than
humans, in the sense of incurring cost to oneself in order to beneht
the other. The sociability and voluntary association among individu-
als seen in humans, and the style of cooperation and other-caring, is
mainly owed to evolutionary changes specific to the mammalian brain
and the evolutionary pressures existing at the dawn of mammals, about
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350 million years ago” Within the mammalian family—about 5700
known species—all species are at least minimally social in that indi-
viduals come together to reproduce and mothers care for offspring.
Some species, such as baboons and meerkats, are more highly social
than others, such as black bears and orangutans, though typically soli-
tary animals can be more social when abundance of resources reduces
competition. For example, there are videos showing a polar bear, in
the wild, companionably playing with a husky dog. Although strikingly
different styles of social life have appeared, similanties in neural mech-
anisms owed to common organizational features in the mammalian
brain help explain the existence of mammalian sociality in general.
Acompelling line of evidence from neuroendocrinology, which stud-
ics hommone-brain interactions, suggests that in mammals (and quite
possibly social birds), the neuronal organization whereby individuals see
to their own well-being was modified to motivate new values—the well-
being of certain others.” In eary stages of the evolution of mammals,
those others included only helpless offspring. Depending on ecological
conditions and fitness considerations, strong caring for the well-being
of offspring has in some mammalian species extended further to en-
compass kin or mates or friends or even strangers, as the cirele widens.
'This widening of other-caring in social behavior marks the emergence
of what eventually flowers into morality. The particular form a species’
social life takes will depend greatly on how the species makes its liv-
ing. For some species, group living is on average highly advantageous,
especially in matters such as hunting and defense against predation; for
others, such as bears, solitary foraging and self-defense suffice.
Onytocin, a very ancient peptide (chain of amino acids), is at the
hub of the intricate network of mammalian adaptations for canng for
others, anchoring the many different versions of sociality that are seen,
depending on the evolution of the lineage (see figure 2.1). Oxyvtocin
is found in all vertebrates, but the evolution of the mammalian brain
adapted oxytocin to new jobs in caring for offspring and eventually for

wider forms of sociabil ity.
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Besides the new roles for oxytocin and other hormones, two ad-
ditional interdependent evolutionary changes in the brain were cru-
cial for the mammalian sociality that prefigured morality. 'The first
involved modifications that gave rise to negative feelings of fear and
anxiety in face of separation from or threat to the offspring, along with
the motivation to take corrective action. In addition, pleasure and re-
licf come when the parent is rejoined with the offspring or the threat
has passed.’ The second main modification was an increased capacity
for learning, linked to pain and pleasure, that served an individual in
acquinng detailed knowledge of the "ways” of others in the group.
Fxpanded memory capacities greatly enhanced the animal’s ability to
anticipate trouble and to plan more effectively. These modifications
support the urge to be together, as well as the development of a “con-
science” tuned to local social practices; that is, a set of social responses,
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shaped by learning, that are strongly regulated by approval and disap-
proval, and by the emotions, more generally. More simply, mammals
are motivated to learn social practices because the negative reward
system, regulating pain, fear, and anxiety, responds to exclusion and
disapproval, and the positive reward system responds to approval and
affection.

In brief, the idea is that attachment, underwritten by the painful-
ness of separation and the pleasure of company, and managed by in-
tricate neural circuitry and neurochemicals, is the neural platform for
morality. In using the word attachment, | am adopting the terminology
of neuroendocrinology, where attachment refers to the dispositions to
extend care to others, to want to be with them, and to be distressed by
separation.”’

Archaeological evidence indicates that anatomically modern Homo
sapiens existed in Africa about 300,000 years ago.” Evidence of cul-
ture, in the form of bone tools such as awls, barbed points, and pol-
ished points, as well as engraving using ochre, s dated about 75,000
vears ago (found, for example, in the Blombos Cave, South Africa’).
Remarkably, there is also some evidence of inter-group trade at this
carly date.” Curtis Marean of Arizona State University found even ear-
lier evidence (about 110,00 vears ago) in the South African region of
Pinnacle Point of the use of high temperatures to “fire” the common
substance silerete to make especially sharp tools. This is an impres-
sive cognitive achievement that involves a series of carefully executed
steps: making a sand pit to bring the rock up to 350 degrees Celsius,
holding the temperature steady for some time, and then slowly lower-
ing the temperature.” Tools made of wood may have been common,
but if s0, in general they would not have been preserved for us to ind.

Determining whether a fossil is consistent with modern human
anatomy is difficult but possible, but determining whether the owner
engaged in behavior considered modern is all but impossible. On this
question, such scant evidence that does exist comes from archacologi-
cal discoveries of tools, objects, and body decorations, worked-dwelling

Brought to you by | The Mational Library of the

Download Date



Arain-Bosed Values » 17

remains, ritualized burial of the dead, and so forth. In the European
sites to which a small group of Homeo sapiens migrated, the technolog-
ical finds, including cave art and tools, are dated about 40,000-50,000
vears ago. Prior to the discoveries made at Blombos Cave and Pinnacle
Point, these European archaeological inds were thought to mark the
first appearance of human culture, suggesting to some anthropologists
that genetic changes in eardy humans giving rise to a different brain
must have occurred in the Homo sapiens that emigrated to Europe
around 50,000 years ago. Both the presumed facts and the theory
meant to explain them now appear unlikely, particularly given the
Blombos Cave and Pinnacle Point discoveries dated around 75,000-
110,000 years ago. These more ancient finds also make more tenuous
the hunch that genes “for” language, more advanced technology, or
morality emerged only around 50,000 years ago.

Relative to the finds so far, the basic point seems to be that cul-
ture was probably not a vastly greater factor in human social practices
than in bonobo or baboon social practices, for example, until humans
had been around for roughly 150,000 vears. [t seems likely that much
of the social life of early humans, like human technological reliance
on simple bone and stone tools, was probably midimentary, involv-
ing small groups roving around Africa, Asia, and Europe. By simple, |
mean simple relative to social life lived now, or even in ancient cities
such as Athens, but cettainly not simple relative to the social life of
beavers or naked mole rats.

According to the archacological record, the cranial capacity of hu-
mans living 250,000 years ago was roughly the same as ours (about
1300=1500 cubic centimeters), granting individual variation then,
as now. (For companson, chimpanzee brains are about 400 cc, and
the Homo erectus brain was only about 800-1100 cc, based on cra-
nial size.) Whether the details of neural anatomy were the same is of
course unknown, since the brain rpidly decays after death. If we make
the reasonable assumption that Middle Stone Age humans (300,000
50,000 vears ago) had brains that, at birth, were pretty much like ours,
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at least in terms of social dispositions and problem-solving capacities,
then any story of the neural underpinnings of human morality should
apply to them as well. Cultural differences in moral practices —then
and now —will abound, certainly, just as there are differences in tech-
nology and dwellings —then and now. Unlike our Middle Stone Age
ancestors, contemporary humans regulady learn to read, ride bicycles,
and play the guitar. Because learning involves structural changes in
the brain, then of counse the brains of those who have acquired these
skills will be different from the brains of those who have not. In that
sense my brain will be different from that of my ancient cousins circa
100,000 vears ago. Nevertheless, relative to what we currently know,
it is quite possible that they and [ started out life with much the same
neural equipment for sociality and cognition.

The assumption of rough similarity in cognitive and social capaci-
ties between us and our Stone Age relatives, lacking compelling evi-
dence to the contrary, helps guard against injecting ideas from the
modem era into human nature. It implies that we cannot assume that
our Middle Stone Age ancestors in Africa and Europe had anything
like the moral convictions of our contemporaries, despite sharing the
fundamental platform.” Thus when the philosopher Susan Neiman
points to what she sees as the deep human need for moml purpose, of
the yeaming of humanity for moral progress, her insightful remarks
probably apply only to humans living in the fairly recent past, and
then, perhaps, only to those who had the prosperity, longevity, leisure,
and cultural background to reflect on monal purpose.’’ Such yearn-
ings for moral progress might be culturally fostered, as are the ideas of
technological or scientific progress.

It would not be surprising to me if, for much of human history,
our ancestors were too busy with birth and death, food and shelter, to
give a great deal of thought to moral progress, though of course we do
not know what they did in their spare time. Just as the brain did not
evolve to read, but to do complex pattern recognition to help guide ac-

tion, so it is entirely possible it did not evolve to favor universal human
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rights, or trial by jury. This point does not mean that the idea of moral
progress does not motivate us now, but it does suggest we need to be
cautious about ascribing such values as a yearning for moral progress
to early Homo sapiens, and hence to our basic nature here and now.
Compared to other mammals, humans have a very large brain rela-
tive to body size. In some imprecise sense, we are smarter than other
mammals: we have greater cognitive fexibility, and a greater capacity
for abstraction and for long-term planning, and we show an especially
strong ability and inclination to imitate.” What exactly is conferred
by larger brain size and how it contributes to intelligence, however, is
anything but clear.” Disappointingly, the link between expanded cor-
tex and intelligence is not well understood, though it is known that the
prefrontal cortex is important in decision-making, impulse control, and
attributing goals and perceptions to others.'* Speculations linking intel-
ligence to brain size are plentiful, but until more is known about brain
function and organization, these are rightly regarded as nice stories.
Humans have developed highly intricate languages and rich cul-
tures, and hence our sociality and our systems of ethical values have
become correspondingly complex. [t appears probable that our technol-
ogy and at—and one might guess, language —were relatively primitive
for at least 200,000 vears. Stone hand axes, for example, seem to have
been the only tool ever made and used by Neanderthals, and the only
tool of Homo sapiens for about 200,000 vears or so. Spear technology
seems so obvious to us, vet for 200,000 vears, it may not have occured
to anybody. Putting spoken words into writing, for yet another example,
seems utterly obvious to us, vetwriting and reading were not invented by
Homo sapiens until perhaps 5400 years ago. Consequently, we cannot
assume that having a big brain made inventing and innovating, eitherin
technological or social domains, an obvious or inevitable business.
Science journalist Matt Ridley argues that once bartering and swap-
ping began, once various artifacts, such as harpoons or body orna-
ments, were traded among groups, artifactual and social innovation
accelerated.”” Evidence for exchange of goods between groups dates to
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about 100,000 years ago, which implies that humans did not engage
in exchange for some 200,000 yvears. The unique value in swapping
what | have for the different things that vou have was, in Ridley's view,
a turning point in human economies that marked the beginning of
the long, slow development of technologies and labor specialization.
If I make lots of spears but have no nets, and then trade some of my
spears for some of your nets, suddenly my toolbox has doubled. Con-
sequently, my opportunities for getting food have greatly increased.

As Ridley's hypothesis explains, swap and batter rewarded innova-
tion and specialization, which in turn motivated yet more swap and
barter, inspiring vet more innovation and specialization. Likely the
carliest steps in barter were hardly recognizable as such, but somehow
the advantages of swapping or exchanging were recognized by some
people, for the practice spread and became ever more sophisticated.
'This positive feedback loop helped foster the creation of social prac-
tices in trade that increased the chances of prosperity for the innova-
tors and swappers.

Just as writing was invented without a “writing gene,” so barter and
trade were probably stumbled upon and improved upon, without sup-
port of a “barter gene” The capacity for problem-solving, whatever
that really involves in terms of brain circuitry, allows for the emer-
genee of novel behaviors, without the aid of new genes.

Cultural history and evolution have been the focus of elegant em-
pirical and theoretical work in the social sciences.” An important
theme emerging from this work concerns the dynamics of cultural
evolution; for example, that cultural evolution canhappen much faster
than biological evolution, and that cultural institutions can constitute
a change in ecological conditions that in turn can alter selection pres-
sures.”” The advantages of barter and exchange of unlike goods (my
spears for vour nets) is an example of a change in social ecology that
alters selection pressures by expanding the domain of resources avail-
able. Snaring gophers with twine, for example, is a lot faster and more
reliable than trying to sneak up and club them.
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"T'he slow shift from a hunter-gatherer to an agrarian mode of subsis
tence that began about 10,000 vears ago was a cultural transformation
that wrought many changes in the conditions of social life. Reliable
supplies of milk and meat from goats, as well as the harvest of grains
and vegetables, diminished somewhat the uncertainties of depending
solely on foraging. One of the more important social changes was the
aggregation into larger groups that included many non-kin. Life in a
larger group gave rise to new opportunities for improving well-being,
as well as new forms of within-group and between-group competition,
along with new kinds of social problems to be solved.

Evidence forsome genetic changes within the last 10,000 vears does
exist, but so far these changes pertain not to brain circuitry, cognition,
or social temperament, but to properties that are arguably more ame-
nable to evolutionary change without tnggering a deleterious cascade
of changes. An important example is the genetic change that allowed
adult humans to digest animal milks. Mammalian babies would not
be able to live on milk if it weren't for lactase, an enzyme needed to
digest milk. In Stone Age humans lactase petered out at weaning (as
it does in most mammals) and with it, the ability to digest milk. But
about 10,000 vears ago—around the time that goats and cows were
domesticated —humans who happened to carry a gene that continued
to produced lactase into adulthood (lactase persistence) had a selec-
tive advantage because they could digest milk. Thus in herding popu-
lations the numbers of adult humans with lactase persistence gradually
increased. ™ At least four different genetic changes are known to be
related to lactase persistence, and they appeared at different times in
Furope and in Africa, probably correlated with the local adoption of
herding and milking."

Claims for genetic changes related to social and cognitive behav-
ior are much more difficult to demonstrate, and though intrigning,
remain conjectural. The stories are possibly true, but science needs
evidence for belief. Keep in mind that genes make proteins, and that

there are very long causal routes between proteins and brain circuitry,
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and further long causal routes between brain circuitry and the envi-
ronment, which in turn affects gene expression and proteins. Genes
are part of genetic networks, and these networks interact with the envi-
ronment in complex ways. There is no doubt that our genes are mas-
sively important in what we are and for the vanability among us, but
from that observation, nothing very specific can be concluded, such as
that there is a “gene for” fairess or religion or wanderlust. 1o be sure,
it would be quite wrong to suppose that changes in the human ge-
nome that affect brain structure ground to a halt about 200,000 years
ago. Nevertheless, demonstrating a causal relation between genes and
behavior, and then showing that the gene and the behavior were se-
lected for, cannot be achieved merely by telling a fetching story. What
i5 stunning about humans is how easily we learn such a vast range
of things, things that, given the culture, we would not have had an
opportunity to learn 200,000 years ago. Within a technologically and
institutionally rich culture, the things we learn often make us smart,
relative to those in a simpler culture. If making spears by tving hand
axes to sturdy branches seems obvious to me, or if writing down what
vou owe me from our exchange seems obvious to me, that is because
my culture makes me smart in those ways. Would [, had | lived in Af-
rica 200,000 vears ago, have concocted the idea ofa spear for throwing
instead of a hand axe for tearing? | am inclined to doubt it.

As a brief illustration, | will mention that about twenty vears ago |
took ten adventurous undergraduates from the Univesity of California—
San Diego on a rafting trip in the Arctic, from the headwaters of the
Firth River to the Beaufort Sea and on to Herschel lsland in the Are-
tic Ocean. These were students at the top of their classes, preparing
for medical school, graduate school, and business school, but they
were all entirely naive about trekking in the wild. On the second day
out, our Inuit guide quietly took me aside after dinner and asked me
whether these were especially stupid students. The point was, they did
the dumbest things when trying to put up tents, prepare food, load the
rafts, get in and out of the raft, and so on. The things that were second
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nature to our guide and his voung children, such as always checking
the sky to see about weather changes, were skills of which the students
were completely ignorant. They did quickly learn, however, which he
appreciated, and after seven days he generously taught them how to

stalk a herd of musk ox.

But Surely Only Humans Are Moral?

As we consider the differences and similarities between the brains of
humans and other mammals, a background question comes to the
fore: do only humans have moral values, or can other animals also be
said to have moral values, albeit ones suited to their own social orga-
nization and ecology? Because there are common underlyving motifs
and mechanisms in the behavior of social mammals in general, the
question of whether nonhumans have moral values is anything but
straightforward. "Human-style” monlity, moreover, is not a single set
of moral values, given the variability in what human cultures adduce
as their monal values. Some cultures accept infanticide for the disabled
or unwanted, others consider it morally abhoment; some consider a
mouthful of the killed enemy's flesh a requirement for a courageous
warrior, others consider it barbanc.

Although attachment may be the platform for morality, there is no
simple set of steps—no deductive operation, no exactly applicable
rule —to take us from “l care, | value” to the best solution to specific
moral problems, especially those problems that anse within complex
cultures. Pretty obwviously, social problemsolving is a messy practi-
cal business within an individual brain, where many interacting fac-
tors push, pull, compete, and constrain the decision the brain settles
on. Some constraints take prionty over others; some factors will be
conscious, others not; some can be articulated, some not. In general,
decision-making is a constraint-satisfaction business, and when it goes
well, we say that mtionality has prevailed.” Fven more complex than
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individual decision-making is the business of addresing social prob-
lems within a social group, where competing interests, beliefs, tempera-
ments, and traditions constrain the decision the group settles on, each
individual brain in the mix having its own set of internal constraints.”
Moral progress, where it is embodied in institutions and laws, seems
to depend greatly on negotiation, institutional history, and smallp
politics.

Reflecting on the differences between the social behavior of hu-
mans on the one hand, and on the other, that of chimpanzees, ba-
boons, orcas, elephants, meerkats, and marmaosets, it may be most
useful to shelve the assumption that there are exactly two kinds of
morality: human and animal. The problem with the assumption is
that each social species appears to be unique in various respects, even
while having features in common. Bonobos, uniquely it seems, use
sex as a means of reducing social tension; chimpanzees and baboons
do not; gibbons will socialize with a neighboring group, gorillas and
lermurs will not. Humans use laughter as a means of reducing tension,
and in chimpanzees play-panting and the accompanying “play face”
seems also to serve such a role,” but baboons and lemurs do not ap-
pear to have a homologue of this behavior. In chimpanzees, females
reaching reproductive age leave the troop to find a new home, but
in baboons, it is the males that leave at maturity. The chimp pattern
seems to be the pattern also in some hunter-gatherer societies such as
the Inuit of the Arctic. Such behavioral patterns affect many aspects of
ranking and hierarchy. In meerkats, the alpha female will kill babies
of a less dominant female, and drive her out of the group; by contrast,
in baboons, all fertile females in the troop produce babies. Moreover,
within a species there can be local styles (perhaps nomms, even though
not formulated in language).”

In small groups of hunter-gathering humans, such as the Inuit be-
fore the twentieth century, it was not uncommaon to capture women
from the camps of other tribes, undoubtedly a practice that served,
albeit without conscious intent, to diversify the gene pool. Those
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in modem western societies who favor a rules approach to morality
would likely condemn the practice as showing a violation of moral
rules. | would not find this an easy judgment, however, since the
alternative — in-breeding — has hazards | would not want to have vis
ited upon the lnuit, and would not have wanted for myself, were Lan
[nuit living in the Arctic in the pre-European period. Within our own
culture, there is often disagreement about the evaluation of an act. In
1972 bush pilot Martin Hartwell, courageously agreeing to flv a mercy
flight despite a bad weather, tragically crashed the bush plane. His
passengers included an Inuit child who desperately needed an appen-
dectomy and a nurse along to care for him. 'The mnurse died on impact,
and eventually the child died as well. With two broken legs, starving
and near death after many weeks of waiting in vain for rescue, Hart-
well consumed the leg of his friend, the dead nurse. Eventually, after
31 days in the bitter cold, Hatwell was rescued. On cannibalism in
such extreme circumstances, opinion varies greatly, and 1 am doubtful
that there is a uniquely correct answer, even when all the details of the
story are known. Many wellded people are horrified at the prospect
of eating their dog, but the traditional Inuit are comparably horrified
at the idiocy of starving to death when eating a dog would keep life
going until game was found. As we all know well, rational people may
disagree about the best way to handle taxation, or education of the
voung, or when to wage preemptive warns. Often there are better or
worse choices, but no uniquely right choice; in such cases, constraint
satisfaction does its business —balancing and harmonizing and settling
on a suitable decision.

The foregoing also suggests it may be wise to avoid a related as-
sumption according to which only humans have “true” morality; other
animals, according to this view, may be complex and social, but strictly
speaking they are amoral. In part, what yvou say here depends on whose
strict speaking rules the ways we use words. But there is no “mean-
ing czar” whose opinion rules the use of words. If vou define words
such that true morality requires language and linguistically formulated
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rules, well then, ves, you can infer that only humans have true monal-
itv. But what progress is achieved by such semantic stipulation? And
anyhow, why define “true morality” as requinng language? Some, such
as the contemporary moral philosopher Christine Korsgaard, adhere
to a rather different argument: only humans are genuinely rational,
morality depends on rationality, and hence nonhuman animals are
not moral. ™ Because many species of birds and mammals display good
examples of problem-solving and planning, this claim about rational-
ity looks narrow and under-informed.”

That nonhuman mammals have social values is obvious; they care
for juveniles, and sometimes mates, kin, and affiliates; they cooper-
ate, they may punish, and they reconcile after conflict™ We could
engage in a semantic wrangle about whether these values are really
moral values, but a wrangle about words is apt to be unrewarding. Of
course only humans have human morality. But that is not news, simply
a tedious tautology. One might as well note that only marmosets have
marmoset morality, and so on down the line. We can agree that ants
are not moral in the way humans are, and that baboon and bonobo
social behavior is much closer to our own. With no home movies to
give us clues, we do not know whether the social behavior of other
hominins —for example, Homo erectus or Homo neanderthalends or
Homo heidelbergensis—was very close to the social behavior of mod-
ern humans. Perhaps we can leave it at that, pending deeper scientific
understanding.
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3. Caring and Caring For

What is going on in the brain such that an animal cares about others,
or expresses social values? According to the hypothesis on offer, it is the
neurochemistry of attachment and bonding in mammals that yields
the central explanatory clement.! Therefore, to understand the brain-
based platform for social values, we first have to consider the more
fundamental question, which will lead us back to social values: how is
it that brains care about anything? To put it somewhat differently, how
can neurons value something?

The first and most fundamental part of the story concerns self-
preservation.” All nervous systems are organized to take care of the
basic survival of the body they are part of. From an evolutionary per-
spective, the general point is straightforvard: self-caring is selected
over self-neglect. Animals that fail at self-preserving behavior have no
chance to pass on their genes, whereas animals that succeed in keep-
ing their bodies healthy have a shot at passing on their genes. For an
animal to survive, the world must be traversed to find energy, water,
and whatever else is needed to keep the body going. Pain and fear are
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survival signals, indicating the need for corrective behavior. Different
kinds of pain signal different avenues of behavioral correction.

These general observations mise questions concerning neural
mechanisms: how does a mouse, for example, know that it should find
food, or scurry into a burow, or make a nest? How are behavional deai-
sions serving well-being achieved by neurons?

The rough answer is that the neurons in the brainstem and hy-
pothalamus of the mouse monitor the mouse’s intemal milieu —the
inner state of its body relative to the parameters that matter for survival.
When a particular need is detected, a motivational emotion is gener-
ated. In the mouse —and in us—brainstern and hypothalamic neurons
regulate body temperature, glucose levels, blood pressure, heart rate,
and carbon dioxide levels. Homeaostasis is the process whereby the in-
temal environment of the organism is regulated to stay close to the
range needed for survival. And pain, as neuroscientist Bud Craig has
observed, is a homeostatic emotion.” We are all familiar with changes
in the internal milieu that signal the need to redress an imbalance: the
panic when oxvgen is cut off, the unpleasantness of being cold, the
sensation of thirst, of nausea, and the pain of extreme hunger. These
are accompanied by distinet urges—to seek warmth, water, food; to
vomit, nin away, snuggle, and so forth.

Using perceptual cues such as odors and sounds, the mouse’s sub-
cortical brain also assesses risk and opportunity in the outside world.
In mice, the smell of seeds provokes approach behavior; in a male
mouse, the smell associated with a female in estrus provokes courting
behavior. A male mouse entering a new territory where he smells the
urine of another male mouse will be inclined to go elsewhere.

In us, the fear induced by a snarling dog or the panic induced by
unpredicted smoke are unmistakable and unpleasant feelings. These
life-relevant feelings are integrated, and appropriate movement is co-
ordinated, by subcortical structures in the brainstem and the hypothal-
amus, as well as in the insular cortex and the cingulate cortex (hgure
3.1). Mechanisms in the sympathetic nervous system adjust the body
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for “fight or Aight,” and when the threat has passed, other mechanisms
in the parasympathetic system restore the blood pressure and heart
rate to the energetically less costly state of “rest and digest.” More-
over, the circuitry is sensitive to prorities, so that fear of a looming
predator trumps hunger for the tasty nut or lust for the ready female.
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Integrating signals from both the inner milien and the body surface,
the brainstem-limbic circuitry is the foundational organization serving
sell-preservation, and therewith a minimal sense of self.’ Maintaining
the health and welfare of the body constitutes the neurobiological scaf-
folding for higher levels of self-representation, such as the sense of self
as a person belonging to a social group and having special bonds to
special individuals’

In the most basic sense, therefore, caring is a ground-foor function
of nervous systems. Brains are organized to seek well-being, and to seck
relief from ill-being. Thus, in a perfectly straightforward way, the cir-
cuitry for self-maintenance and the avoidance of pain is the source of
the most basic values —the values of being alive and of well-being. For
frogs and salmon and newts, this sort of caring is pretty much all there
is. Even so, this level of integration, highly conserved in all vertebrates,
is exquisitely complicated.

Selection pressure for self-caring is clearcut, even when the under-
lving circuitry is obscured by complexity. How can caring for others
be explained? As proposed in chapter 2, the core idea is that in mam-
mals, evolutionary adjustments in the emotional, endocrine, stress, and
reward/punishment systems effectively extend the range of individuals
whose well-being the animal cares about, at least for a certain set of
survival-relevant behaviors. Thus the mother rat behaves as though the
newborn pups are included in her basic homeostatic ambit—they must
be fed, cleaned, and kept warm, as well as protected from the assorted
dangers of the world, just as she must keep hemelf fed, warm, clean, and
safe from the dangers of the world. When the pups are threatened, their
well-being matters to her in somewhat the same way her own well-being
matters o her, and corrective behavior is taken. Pain and fear, her ho-
meostatic emotions that are both feeling and motivation, are triggered
when the well-being of her pups is at risk. It is as though the golden
circle of me expands to include my helpless pups (see figure 3.2).°

"True enough, a wolf or a rat will normally abandon her pups when
the threat is perceived to be overwhelming and she needs to save hewself
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Figure 3.20 A cartoon depicting the spheres of caring. Cireuitry serving one's own
survival and well-being is modified inmammals to embrace one's babies. In social
mamimals, the emlbrace may include elose kin, close friends, other group members,
and even strangers, typically with decreasing itensity depending on the degree of
attacliment.

even if the pups cannot be saved. So the extension of her homeostatic
ambit to include the pups still allows for recognition of the distinction
between self and dearly beloved others. Human parents similarly con-
fronting an overwhelming foe may elect to save themselves, though
sometimes the motivation to save the juvenile ean lead to the self-
sacrifice of the parent. Human behavior in such dire circumstances will
also depend on many other factors, induding the nature ofthe calamity,
individual temperament, sociocultural background, and the existence
of other offspring. These are very powerful systems that interweave with
but go well beyond the very powerful system for self-preservation. The
“going bevond” is not haphazard, but is systematically related to the
well-being of others, especially those who are kin.”

The crucial steps that lead from only self-caring, to the vanety of
kinds of sociality (other-caring) typical of mammals, depend on the
neuraland-body mechanisms that “maternalize” the female mam-
malian brain, which in turn depend on the neuropeptides oxytocin
(OXT') and arginine vasopressin (AVP), along with other hormones.
Almost certainly these mechanisms were not initially selected to serve
any broader social purposes, but merely to ensure that the female had
the resources and motivation to suckle, defend, and, more generally,
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to devote herself to the welfare of her hel pless juveniles until they were
independent. Mammals whose circuitry outhitted them for offspring
care had more of their offspring survive than those inclined to off-
spring neglect.

Onee in place, however, the modification that vields caring for oth-
ers that are offspring could be further modified, perhaps in quite minor
ways, to vield caring for others that are not offspring, but whose well-
being is consequential for the well-being of oneself and one’s offspring.
Depending on the species and its selection pressures, different social
arrangements would be selected for, and many other brain mecha-
nisms would be put in play. Thus in a wolf pack or a beaver colony,
there is only one breeding pair; in baboon troops and orca pods, all the
fertile females breed. Ringtail lemurs are matrilineal; the females are
dominant with respect to the males, and mate with multiple males. In
river otters and grizzly bears, the group consists of a female and her
pups, and the female breeds with any suitable male that courts her
appropriately. In rhesus monkeys, the babies are attached only to the
mother, while in titi monkeys, they are more strongly attached to the
father than to the mother. This is just a tiny sample of the range of
social patterns found among mammals, but underlying them all are
probably different arrangements of receptors for oxyvtocin and other
hormones and neurochemicals.

Neuroscientists Porges and Carter raise the question why OXT and
AVP should be suited to their special roles in the mammalian brain.®
In answering, they point out that these peptides are extremely ancient
(at least 700 million years, predating mammals), and are involved in
the regulation of water and minerals in the bodies of terrestrial ani-
mals generally. An evolutionarily earlier version of oxytocin and vaso-
pressin—vasotocin —plavs a role in amphibian mating behavior and
is important in egg-laying. Long before the appearance of mammals,
vasotocin was in the reproductive game. In mammals, the regulation
of water and minerals became ever more sophisticated, since during
pregnancy, the female needed to grow a placenta, and an amniotic
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sac flled with fluid in which the babies develop, and after birth she
needed to produce milk for the babies.” This gives us a broad hint
about why OXT and AVP lent themselves to evolutionary tinkering
in mammalian reproduction, and why homologues of these peptides
are important in avian sociality. As biologist James Hunt has observed,
“Sociality, like multicellularity, has appeared numerous times, in di-
verse taxa, and reached many different levels of integration.”"" Not all
forms can be assumed to involve OX T and AVE, and for those that do,
the ways in which they do may differ.

How, at the neuml level, s attachment achieved in mammals? In
order to move forward on that question, we first need to explore the
attachment story in more detail.

Family Values:
Belonging and Wanting to Belong

[n all pregnant mammals, humans included, the placenta of the fetus
releases a variety of hormones into the mother's bloodstream that
have the effect of “maternalizing” her brain." These hormones, in-
cluding progestin, estrogen, and prolactin, act mainly on neurons in
subcortical structures.”” In rodents and cats, for example, this causes
the pregnant female to cat more, to prepare a nest for the expected
litter, and to find a place reckoned as safe to give birth. Human fe-
males too respond to a “nesting” urge as the time for delivery draws
near, and (as | can personally attest) begin energetically to house-
clean and finalize preparations for the new baby. OXT production
i5 upregulated (made more plentiful) during pregnancy; at birth, re-
lease of OX'T plays a role in causing the uterus to contract. OXT is
also essential in the ejection of milk during lactation. In the brain, the
release of OXT triggers full maternal behavior, including preoccupa-
tion with the infants, suckling, and keeping the infants wammn, clean,
and safe. In humans, maternal behavior may also be triggered by a
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baby a woman adopts as her own, and the attachment can be every
bit as powerful as attachment to a baby carried and delivered.” This
likely also involves release of oxytocin. Aunties of meerkat infants also
respond in this way. Other mammals, with babies of their own, have
been known to nurture the babies of another species, as when a dog
contentedly suckles a pig or a kitten.

'The endogenous opiates, those opium-like molecules cooked up by
our own brain, probably also play a crucial role in maternal bonding,
and the suckling female gets the reward of pleasure from opiates re-
leased during lactation. In my experience, | would say that lactation
is pleasurable and calming, but it does not make vou “high” in any
recognizable sense. Rhesus monkey mothers who are given naloxone,
a chemical that blocks the receptors for the opioids and so blocks their
effect, show indifference to their babies, and tend to neglect them.
Fuwes injected with naloxone will actively reject their lambs. Although
there are complicating social factors, human female heroin addicts
tend to neglect or abandon their infants in unusnally high numbers.
In addicts, presumably, the modest effect of the endogenous opiates is
swamped by the overwhelming effects of relatively large amounts of
heroin," though abnormalities in OX'T levels may play a role as well.
Cocaine-abusing human mothers, for example, have lower levels of
OX'T than non-addict controls, and display less maternal behavior.”
Normally, however, tending to the infant is rewarding; it feels good.
By contrast, anxiety levels rise when the infant is crying, taken away, or
suffering, and this feels very bad.

That brings us to pain, or more broadly, negative affect, which is
a central player in the emergence of mammalian social behavior.™
Pain, though it may seem simple enough as experienced, is supported
by astonishingly complicated anatomy, with many different special-
izations, components, neurochemicals, pathways, and connections.'”
In addition to the changes involving oxytocin, the mammalian sys-
tem for negative affect—pain, fear, panic, anxiety —was also modi-
fied. In all vertebrates, fear, anxiety, and physical pain are registered
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as “protect-myself” warning signals in the brainstem and hypothala-
mus. These changes lead to a repertoire of corrective behavior by
self-preservation circuitry. Evolutionary modifications to these basic
systems ensure that mammals respond to threat and injury to offspring
as well as to themselves. The feelings and responses engaged for the
protect-myself tactics are also engaged for profect-mine tactics.

Avsignature feature of the mammalian brain is the cortex: a regularly
organized six-layer sheet that constitutes the outer rind of the cerebral
hemispheres (see figure 3.3)."" This amazing evolutionary invention
packs a lot of processing structure into a confined space, cleverly using
a smallworld organization to maximize processing power without loss
of accessibility; that is, there are dense connections locally, sparse con-
nections to distant regions, but by virtue of well-connected neighbors,
any area can reach other areas in a few steps. In our story, the modi-
fication of particular interest concems the cortical elaboration of the
representation of pain, and in particular, the pain that occurs during
separation from or threat to loved ones.

Pain, as neuroscientist A. D. (Bud) Craig mefully acknowledges,
is an enigma. Stll, major discoveries in the last fifteen years, many
by Craig and his colleagues, have corrected some old and honored
misconceptions, and made pain in all its oddities a little less myste-
rious.” By classing pain as a homeostatic emotion, rather than as a
sensation such as pressure, Craig means to emphasize its central role
in the wider set of mechanisms for self-preservation. This makes for a
contrast with the role of vision or audition, which are mainly devoted
to representing the external world but do not automatically camy moti-
vational “feel” in the way that a burn, for example, does. T'he contrast
i5 a matter of degree, of course, since ultimately vision and audition
also serve self-preservation —sometimes just a little less directly. As
with thirst or cold, pain signals coming from the body's innards or
muscles or joints or its surface activate the felt need for correction. As
part of the dynamical processes for maintaining homeostasis, the sen-

sory aspect of pain can vary even when the stimulus is unchanged; for
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Figure 3.3, The view of the brain in
coronal section [a cul from ear-to-car ).
The gray edging onthe outer surface i
the cortex (cortical mantle ). The differ-
ence incolor between white matter and
gray matter depends on the presence of
myelin, which consists of fakrich cells
that wrap themse bves around the axoms of
neurons, providing a kind of insulation re
sulting in faster signal tranemission, Gray
matter lacks myelin, The cutaway depicts
the cortescs laminar organization and
highly regular architecture. Not comveyed
is the dersity of neurms: there are alaoud WHEHRY neurms in one culic mill imeter of
cortical tssue, with alout one billion smaptic connections bebween neurms, Adapted
from A D). Craig, “Pain Mechanisms: Labeled Linesversus Convergence in Central
Processing,” Armual Review of Nevroscienee 26 (20053 ):1-30, and E. G Jones, *Lami-
mar Distrilsution of Cortical Efferent Cells,” in Cellular Components of the Cenelral
Caorfex, o, A Peters and E. G Jones (New York: Plenom, 1984), vol. 1, pp. 521535
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example, soldiers shot in the heat of battle may feel no pain until safely
in the field hospital, just as they may feel no thirst or hunger cither.

As shown in figure 3.4, the central pain system in humans arises
in a region of the spinal cord called lamina [, where signals concern-
ing injury (nociception) are received from body tissues and organs.
The pathway carries these signals up the spinal cord, into the brain-
stem, where there is cross-talk with regions regulating homeostatic re-
sponses, and then proceeds to specific regions of the thalamus. This
system, known as the spinothalamic tract, allows for very precise lo-
calization of nociceptive signals, and for distinct kinds of painful feel-
ings—a sharp hurt versus a burning sensation versus the sorrow of loss.
Cortically, two places play a crucial role in pain processing: the insula
(tucked in under the frontal lobe and easy to miss) appears essential for
the nastiness of painful experiences —the qualitatively negative aspects
—while the anterior cingulate cortex (ACC), to which it is connected,
dominates the motivational {do something) aspect of pain. The insula,
shown in figure 3.5, senally integrates body signals to vield a full state-
of-my-body report.

Signals first reach the posterior part of the insula, and then appear
to be reprocessed through a series of stages from the back to the front
of the insula, probably ascending in the complexity and integration of
what is represented. The insula appears to represent state-of-me and
state-of-mine, as it integrates signals from all over the body and brain.
When something is registered as being amiss, such as encroaching
cold or an impending attack, it responds with distress signals, moti-
vating redress. Consistent with the neurcanatomy, patients with front-
temporal dementia, involving destruction of neurons in the insula,
exhibit a striking loss of empathic responses as well as a diminution of
experienced pain.

The region at the top of the processing hierarchy —the anterior in-
sula—seems to be unique to primates, and is more highly developed
in humans than in other primates.” What these differences mean in
terms of differences in capacity is not established, but they may bear
upon the representational complexity of state-of-me and state-of-mine,
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Homeostatic
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Figure 3.4. The drawing depicts the dominant pain pathway in the human bram and
spinal cord as would be seen ina coronal section. The cortex and other gray matter
structures (mainly the bodies of neurons) are shown as darker gray; white matter
[mainly myelivated awons of neurons) are depicted as lighter gray. Notice that the
lateral spinothalamic fract makes connections i the braimstem with the region rego-
lativg homeostasis, and then goes on o make guoaptic connections in two distinet
muclei (gray matter regions) in the thalames. One thalomic moclews projects 1o the
antterior insula (interoceptive cortex), containing a representation of the physiologi-
cal state of the Tsody, and to somatosersory corlex (area 3a); the other mueleus sends
neurons to the ACC (anterior cingulate cortex). From AL D Craig, “Pam Mecha-
nisms: Labeled Lines versus Convergenee in Central Processing” Armoal Review of
MNerrogcience 26 2003 1:1-30. Reprinted with permission.
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Figure 3.5, An anatomical photograph showing the insula in the left hemisphere, The
insula las been exposed Dy dissecting away parts of the frontal Lolse, temporal lolse, and
parietal lobe, The insula can also e exposed without dissection Ty Lifting the fromtal
Lol iy fronm the tempornal lobe, (A gynas is a hill; asuleusisa gully, the geography

is the effect of folding as the growinng brain s constraimed within the Toundaries of the
skull. The landmarks are roughly, but only woghly, similar across idivid val s} a,mp
anterior, middle, ard posterior gt of the anterior insula; A, P2 anterior and posterior
gyri of the posterior insulay APS: anterior periinsular sulews; SPS: apenor periinsular
suleus; TIPS inferior perimsular sulews; H: Heselel ros, Reproduced with permisson
fronm Thoamas P MNaidich et al., “The Tnaala: Anatomic Stody and MR Tmaging Display
at 1.5 T, American fournal of Newroradiology 25 [HHH 12240,

perhaps allowing for prolonged sorrow for a loss, or for more abstract
representations of possible future states of me-and-mine.”

Because humans have social brains, our more generalized pain
system makes us feel awful not just when our own well-being is threat-
ened, but when the well-being of loved ones is threatened. Infant
mammals are frightened when separated from those to whom they are
attached, and make distress calls. This is a good thing, since they can-
not feed and defend themselves, and need their mother or father,™ As
well, mammalian mothers, and in some species, fathers, feel anxious
and awful when they hear their offspring make distress calls—also
a good thing, and for the corresponding reason: their babies need
them. Both the insula and the ACC respond to physical pain, but
they also respond to social pain triggered by separation, exclusion, or
disapproval, and to pain resulting from errors and poor predictions.”
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When a mammalian mother is successful in making the infant safe
and content, endogenous opiates as well as OX'I are released, both
in the brain of the contented infant, and in the brain of the relieved
mother. Being together feels good. Humans know what this feels like
even if we do not know anvthing about exvtocin or the endogenous
opiates.

Feelings of remorse, guilt, and shame are typical in most, but not all,
humans after having injured another. Psychopaths, though they know
the social importance of expressing remorse in a courtroom, actually
feel none, even after causing terror, mutilation, and death. Psycho-
paths are people who may be cunning and charming in the social
world but who are without conscience, and tend not to fonm strong
attachments.™ Studies of psvchopaths (the terms psyehopath and socio-
path are often used interchangeably) have allowed for the synthesis
of quite precise criteria for the diagnosis.”” Individuals diagnosed as
psvchopaths typically have six or more felonies in their criminal re-
cord, are unlikely to form longterm relationships, are manipulative
and deceptive, and tend not to have deep feelings, positive or nega-
tive, about most things. Ted Bundy, who confessed to thirty murders
between 1974 and 1978, and engaged in torture and necrophilia, was
aclassic psychopath; utterly without remorse or guilt at his actions, vet
by all accounts attractive and charming. By contrast, Charles Manson,
acult leader convicted of conspiracy to commit the Tate and LaBianca
murders in Los Angeles in 1969, was clearly delusional, imagining he
was leading a revolution for the benefit of the people.

Are the brains of psychopaths different? It seems so. The data
available so far suggest important differences between the brains of
psvchopaths and those of healthy controls in those areas regulating
emotions, impulses, and social responses. Specifically, the paralimbic
regions of the brain are different in psychopaths both anatomically
(smaller insize) and functionally (lower levels of activity in emotional
learning and decision-making tasks).™ Paralimbic areas include those
one would expect to be implicated: subcortical structures regulating
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Figure 3.6, Sketch of the luman brain showing the location of the anterior cingulate

corbes, orbitofrontal cortes, (so-called becase it is located just alswove the orbits of
the eves) hippocampal gyros, superior frontal grus, nferior lemporal gerog, fusifonm
gyvrug, and corpus callosuam [the main commecting pathway Between the two bemi-
gpheres). Basad on Wikimedia Commons [htpefeommons wikimediaorgfaSindex
phpMitle=Special %3A5earch&searc h=anterior+eingulate).

emotional responses, such as the amygdala and the septum, structures
related to memory (hippocampal areas); and the cortical areas known
to be involved in social interactions, including fecling social pain and
pleasure (the insula, ACC, orbital frontal cortex, and lateral temporal
lobe; see higure 3.6).7

Twin and family studies suggest a heritability of psychopathy in the
range of about 70%; childhood conditions such as abuse and neglect
may contribute to those who are genetically disposed.™ Because a sig-
nificant proportion of the prson population —perhaps 30-40% —score
high on the psychopathy eriteria, and because psychopaths can be both
deceptive and destructive, this is a social disorder of great concern. Psy-
chopathy also reminds us of the importance of negative affect in social
intercourse —its crucial role in learning appropriate social behavior,

in suppressing antisocial actions, and in developing a conscience. If
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vou feel no social pain, then a life-destroving mutilation has about the
same significance as a lighthearted prank.™

Because human brains have large prefrontal and limbic regions, we
need not respond rigidly to awfulness.™ We can entertain options that
will allow us to avaid future pain, or we can withstand immediate pain
for longer-term beneht. We can evaluate long-term plans and their
possible consequences. How this is achieved is a topic of ongoing re-
search, but is not well understood ™ What we do know is that deferring
gratification typically involves consciousness and the engagement of
the imagination as future effects are considered, but may also be medi-
ated by long-established habits, ingrained by the reward system FSuch
evaluation should not, however, be construed as “strictly cognitive,” in
the sense of being uninfluenced by emotions, as perhaps calculating
the sum of 29 and 57 would be. In fact, evaluation of envisaged future
events, a constraint satisfaction process, is shaped by signals from the
valencing circuitry that is the very core of being, being well, and being
social. “Cool” reason 1s not devoid of emotions. Rather, it is balanced
by attitude-emotions such as prudence, vigilance, and caution.

There is yet another evolutionary modification to the mammalian
brain, which involves the vagus nerve and the brainstem (figure 3.7).
'The vagus nerve is a kind of conduit for detailed signals to and from all
aspects of the body—internal, muscular, skeletal, and skin. In mam-
mals, a new branch of the vagus developed that modified in a profound
way a specialized behavioral response to danger—namely, freezing
Freezing can confuse a predator, who likely relies on motion to know
where exactly the prey is. A lizard may freeze when startled, for ex-
ample. Neuroscientist Stephen Porges™ suggests that the mammalian
modification of the freczing circuitry permits a new behavior that keeps
the stillness but drops the fear, thus allowing for immobility without fear.

Why is that important? Because mother mammals need to be im-
mobile without fear, while remaining vigilant. From the perspective
of reptiles, this is an odd combination of states, but to suckle infants
for hours and hours of her day, a mother mammal needs to lie fairly
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Figure 3.7, The vags nerve pathways, Left: Sehematic disgram shosing the location
of the vagus nerve [tenth eranial nerve) as it emters the braimstem, as viewed from the
uid erside of the brain. Right: Schematic showing the eceeptiomally Broad roge of
innervation Iy the vagus nerve, “Gut feelings” are Believed o rely on sigmals from
the vagis nerve, Copyright Bloomslurny Edvcational L., v elinieal ssms.coakf
cramial-nervesastem.agy adapted with permission,

still so the infants can feed on their only food. Her body must not be in
shut-down mode, but ready to respond to threats and intruders. When
mammalian mothers are still, the body and brain must not respond as
though freezing with fear, for freezing with fear would mobilize the
sympathetic system, damping the effects of oxytocin, and hence inter-
rupting the flow of milk. Instead, the lactating mother must be still,
while calm and relaxed, and ready if danger arises. The female mam-
mal also needs to be somewhat still for copulation (consider the heifers
that basically stand motionless while the bull energetically deposits
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sperm), and for birth {(where dashing around would be dangerous to
mother and child). So the vagus nerve, which is frequently taught as
just another boring old cranial nerve to be memorized for the anatomy
test, is, in mammals, a very special part of our social nature.

For rats, mice, and many other mammals with a small prefrontal
cortex (PFC) relative to body size, the brainstem and other subcortical
structures are the principal players in integrating signals and making
decisions, such as whether to flee now and feed later, whether to fight
on or try again another day, whether to incur pain to defend the voung
against a predator. In primates, such as monkeys, chimpanzees, and
humans, the larger prefrontal cortex means that the subcortical struc-
tures participate in but do not usually dominate the decision-making,
though during panic, they may.™ Hence in primates there is a more
flexible, and more complex, connection between stimuli and behay-
ior. Barry Keverne has described this looseness as a kind of liberation
from fixed action patterns seen in small-brained mammals.™

The excursion into the briar patch of pain, fear, pleasure, and the
reward system has one more payoff. Prediction, as neuroscientist Ro-
dolfo Llinds points out, is the ultimate and most pervasive of brain
functions.™ That is because in guiding behavior, predictive operations
serve survival and well-being. The better the prediction, the more
likely the individual is to survive predation, find good food, and avoid
perils. Like the magic of compound interest, predictive capacities be-
come exponentially more powerful and abstract with the expansion of
neural networks between sensory input and motor output. Early mam-
mals could use their neocortex to anticipate more effectively when a
circumstance might end in trouble. Large-brained mammals can be
even more clever in their predictions and behavior.” For social mam-
mals, anticipating what others will do is supremely valuable: will an-
other share, bite, hit, mate, or what?

Anticipations of social trouble normally carry emotional valence,
and motivate preventive action in some form suitable to the cireum-

stance. Moreover, the infant learns to anticipate the mother’s behavior,
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and that of its littermates, coming to predict what is likely to follow
certain preparatory movements — play, hurting, and so on. This, sug-
gest Don Tucker and colleagues, marks the modest beginning of inner
representation of the goals of other individuals,™ a representation that
is more abstract than a prediction of movement, but dependent on
learned associations mediated by neocortical neurons.™ Only recently
have animal behavior experiments been aimed at discovering whether
nonhuman animals have a mental model of others” goals and point
of view, and some of the results are surprising. A scrub jay, as etholo-
gist Nicola Clayton has shown, does undestand what other jays can
see, and tailors its caching behavior accordingly.* [f a high-ranking jay
can see another jay’s nut cache, the caching jay moves it; not so if the
watching jay is low-ranking.

Chimpanzees have been shown to be entirely capable of adjusting
their behavior in a comparable way. Consider the mother chimpanzee
who anticipates that her young chimp will provoke a hostile reaction
in the alpha male if he were to make a grab for the adult male’s food.
The mother feels anticipatory pain seeing the juvenile’s purposes, and
whisks him off before the trouble starts. ln humans, these humble but
useful predictive tools lead to a more fullblown schema of others’
mental states, namely, a “theory of mind,” full of abstract representa-
tions such as “goals” and “beliefs.” (The neurobiology of “theory of
mind” will be discussed more fully in chapter 4 and 6.)

Increased neurobiological understanding of attachment in mammals
fits with the observation that the nervous system is highly conserved
across species: neurons are much the same and function in much the
same way in humans and mice and slugs; the palette of neurochemicals
affecting neurons and muscles is substantially the same across verte-
brates and invertebrates; the basic pattern of body and brain develop-
ment is similar across vertebrates and invertebrates. The striking thing
is that modest modifications in existing neural structures—an expan-
sion of an auditory area, or a magnification of a region representing
touch on the fingers, for example —can lead to new outcomes, such
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as a much greater ability to discriminate sounds patterns or touch pat-
terns.”' Along these lines, neurobiologist Jaak Panksepp suggests that
the distress at social separation seen in mammals may be a modifica-
tion of a more ancient place preference —with concomitant anxiety in
alien places— regulady seen in nonmammals.* Familiarity is pleasant
because it allows for greater predictability, and that means a reduction
of anxiety. The pleasure of being among others in the group exploits the
circuitry for feeling comfortable in safe and familiar, “rest and digest”
conditions. 'The evolutionary changes in mammals whereby distress is
felt at separation from those to whom we are attached are perhaps mod-
est modifications from the point of view of brain circuitry, vet they vield
something quite new at the macro level: extending caring to others.

Biological evolution does not achieve adaptations by designing a
whole new mechanism from seratch, but modifies what is already in
place, little bit by little bit. Social emotions, values, and behavior are
not the result of a wholly new engineering plan, but rather, an adap-
tation of existing arrangements and mechanisms that are intimately
linked with the self-preserving circuitry for fighting, freezing, and
flight, on the one hand, and for rest and digest, on the other. The
pain of exclusion, separation, and disapproval, for example, does not
require a whole new system, but exploits, expands, and modifies what
is already in place for physical pain and homeostatic emotions in pre-
mammalian species. In the next section we take a closer look at how
some mammalian nervous systems expanded attachment beyond the
tight circle of offspring.

Mate Attachment

Though sometimes assumed to be a uniquely human pattern, long-
term mate attachment is found in about 3% of mammals, including
beavers, marmosets, titi monkeys, gibbons, the California deer mouse,

.. - Ft .
prairie voles, and pine voles.” Most mammals, however, even if they
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are social, are either promiscuous or seasonal in their mating. A far
higher proportion of bird species—around 90% —have strong mate-
preference and longterm bonding Our closest living relatives—
chimpanzees and bonobos —are not long-term pair bonders, and the
same goes for most rodents and monkeys.

Long-term mate attachment is a highly significant form of social-
ity: we love the other, we want to mate with him, be with her, to see
her prosper, care for him. We feel distress at sepamtion or when our
partner is hurt or threatened. When a partner dies, the survivor is often
depressed and sometimes fares poorly.” Mate attachment does not,
however, imply sexual exclusivity, as genetic studies on rodents and
humans reveal. This may have something to do with genetic diver-
sity, and studies on the common mole rat, with the evocative scien-
tihic name Cryptomys hottentotus hottentotus, do suggest this.” But the
question now is this: when we see strong mate preference in prairie
voles, for example, what in the brain explains why a prairie vole is
inclined to bond with its mate for life, but a montane vole is not?

Vbles are rodents that look rather like chubby mice with short tails.
Prairie voles and montane voles, though physically resembling, are
quite different in their sociality: prairie voles mate for life; montane
voles display no partner preference. Male prairie voles guard the fe-
male and the nest against intruders, and males share parenting of the
pups, licking, retrieving, and defending them. In montane voles, only
females rear the pups, and then for a briefer period than prairie voles.
General levels of sociability are also distinet. Placed randomly in a
large room, prairie voles tend to cluster in fairly chummy proximity;
montane voles are content to be loners.

Prairie vole male-female pairs provide the basis for extended family
groups, with siblings helping out with the vounger pups. Not so for
montane voles. Because the montane and prairie voles are very similar
in the gross structure of their brains, they can be compared at the mi-
crostructural level to discover what neurobiological differences might
explain these striking differences in sociality.
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In the 19705, Sue Carter, a neuroendocrnologist at Univesity of llli-
nois, had been studying the effects of hormones on brain and behavior
when she observed that prairie voles formed strong mate preferences,
and moreover that the bond forms with the first mating. Wondering

about this striking phenomenon, she suspected that sex hormones—

probably estrogen —held the key to explaining the voles” unusual at-
tachment patterns. While it was a good guess, her experiments did not
support the estrogen hypothesis. Looking elsewhere for answers, she
pondered biologist Barry Keverne's remarkable neuroendocnnological
work on sheep.”™ Keverne's lab had shown that injection of the neuro-
peptide oxvtocin into the brain of a sexually naive ewe could bring
on full maternal behavior, including ewe-lamb bonding As any sheep
farmer knows only too well, getting a ewe to bond to an orphan lamb
is very difficult to achieve, even for ewes who have just delivered a still-
born lamb and would be ready to tend a lamb. So the effect was very
striking indeed. If mother-offspring attachment is mediated by oxytocin,
could mate-bonding be an extension of that? Carter’s hunch turned out
to be very fruitful indeed, and it set in motion a huge range of research.
Learning about this research, | began to suspect that this was the link to
the kind of caning that we associate with human moral behavior™ This,
perhaps, Hume might accept as the germ of “moral sentiment.”

The Mechanisms of Mate Attachment

As mentioned, oxyvtocin is a very simple, very ancient, peptide; it is a
chain composed of nine amino acid links (hemoglobin, for contrast,
i5 a hugely complex chain, with more than five hundred amino acid
links). OXT has a sibling molecule, arginine vasopressin (AVP), and
they appear to have evolved from a common ancestor, differing in only
bwo amino acids. Like OXT, AVP is found in the brain as well as the
body, where it plays a crucial role in maintaining blood pressure and
water balance.
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OX1 and AVP are naturally released in the hypothalamus, and dif-
fuse quite widely to other subcortical areas, such as these involved
in reward (including the mucleus accumbens), in regulation of sexual
behavior (the septum), and in regulation of parenting. OX1"is more
abundant in females than in males. AVP is released from other sub-
cortical areas, including the medial amygdala, the lateral septum, and
the penventricular nucleus, and is more abundant in males than in
females. The levels of AVP increase as the male enters puberty, and
it is released during sexual arousal, falling just before ejaculation. In
male rats, OXT promotes erectile function, peaking during orgasm,
and falling to baseline levels about thirty minutes after orgasm.™ Cor-
ticotrophin releasing factor (CRF) is also a highly important player in
mammalian social life. It is associated with stress, and hence with anxi-
ety and its discomforts. When animals feel safe and comfortable, their
OXT levels rise and their CRF levels decrease from a “hight or flight”
level. Correspondingly, anxiety is reduced. Notably, however, moder-
ate levels of CRF increase bonding in male prairie voles.™

To exert their effects, OXT and AVP bind to specific receptor-
proteins on the surface of neurons, and hence the role of OXT in be-
havior depends on its relative abundance, but also on the density of
receptors on neurons in a particular brain area. For example, female
rats showing higher levels of licking and grooming of their infants have
a greater density of OX'T' receptors than other females. OX1 has only
one kind of receptor, but AVP has two different receptors in the ner-
vous system. Binding to one plays a ole in mate bonding and parental
behavior, whereas binding to the other is associated with anxiety and
aggression, typically in mate guarding ™

In the research so far, the main neurobiological contrast between
male montane voles and male prairie voles is that the latter have a
much higher density of receptors for AVP and OXT in two very specific
subcortical regions of the brain: the ventral pallidum and the nucleus
accumbens (both part of the reward-and-punishment system; see hg-
ure 3.8)."° Although all mammals have both OXT and AVP in the
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central nervous system and all have receptors for both, experiments
have shown that it is the receptor density in these two specific and
highly interconnected regions that marks a key difference in social be-
havior. If the receptors are experimentally blocked so that the OXT
or AVEP cannot bind, then the treated voles do not bond after the first
mating, and do not exhibit the social behavior typical of prairie voles.
Neurobiology being what it is, we should not be surprised if further
factors, such as vanations in neural circuitry and in levels of other
hormones, play an important role in whether individuals in a species
typically form long-term bonds or not. Hence the facts about high re-
ceptor densities comrelating with long-term bonding are best thought of
as the beginning of the story, not its end.

What exactly is the effect on neurons when these two peptides,
OX'T and AVP, bind to their respective receptons? Investigation of
these details is underway: complete answers are not known. More-
over, the answers are certainly going to be complex, even in voles,
since the neurons affected are part of a wider system, meaning that
what is going on elsewhere—in perception, memory, and so forth—
will have an impact. At the risk of simplification, we can note some
propertics that do stand out. OX'T" is released during positive social
interactions, and has been shown to inhibit defensive behaviors, such
as fighting, Aecing, and freezing. It appears to do so by interacting
with the hypothalamic-pituitary-adrenal axis to inhibit activity in the
amygdala, an evolutionarily old structure whose various functions
include the regulation of fear responses. OXT release also tends to
downregulate (dampen) fight-and-fight autonomic responses in the
brainstem, and in general reduces the nervous system'’s reactivity to
stressors. Significantly, its effects are contextsensitive. OXT admin-
istered to male rats increases aggression toward an intruder but de-
creases aggression toward pups.

Does the profile of receptor density seen in prairic voles extend
to other monogamous species? It appears that the answer is yes for

rought to you by | The Mational Libraiy of the

Download Date



Caring and Caring For = 51

Hedenic Hotspots

Hedonlc Hotspat Disliking’
‘Lil:ing' Decrease
Increase Hedonic Coldspot
Liking’
Decrease

“Wanting' Hotspot
Eating
InCrease

Figun: 38 Drm'higuf a vt brain, $|1m=r'i11g’t|1|: main cirenitne of the reward sstem.
Three crucial subeortical structures are the nueleus acommbens, the ventral pal-
liddum, and the paralrachial nuclens. The main cortical struchures eommected to the
hedonic hotspots are the anterior n‘.'ingulah:, the orbitofromtal ecortes, the msula, amd
the ventromedial frontal cortesc. The VTA [ventral ’ctg'll‘lml’ca| ares | eonkns e unms
that release dopamine, and these neurons project indo the ventral pallidum, the

el ens aceumbens, and the oiitofrontal eortex, and are important in reward leam-
iz, All the structures and patlways exist also in the human brain, From Kent C.
Berridge and Morten Kringellach, “Affective Neuroscience of Pleasure: Reward in
Hurmans and Animals” Fﬂfhlﬂmﬂﬂdﬂlﬂjg}' 199 [ 2008 145780 Wil permission.
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marmoset monkeys,™ titi monkeys,” and the California deer mouse
(Peromyscus californicus). By contrast, promiscuous species such as the
rhesus monkey and the white-footed mouse, Peromyscus leucopus, have
an OX1" and AVP receptor profile similar to that of the montane (pro-
miscuous) vole. The comparable facts concerning receptor density in
human anatomy are not vet determined, since injection methods to tag
the receptors cannot be done in living humans, and are not effective
when performed on dead brains. Nevertheless, because mechanisms
and structures are highly conserved across species, a reasonable guess
is that those humans who do form long-term, stable relationships will
have receptor densities that are more like that of the praine voles, mar-
mosets, and gibbons than like that of montane voles and chimpanzees.

Investigating human gene-brain-behavior links, Heike Tost recently
reported that a particular variant of the gene for the OXT receptor
(OXTR) correlates with some types of variability in sociality seen in
humans, including some types of social impaimment.” The allele (the
OX'TR gene is known as 533576, the allele as rs33576A) is correlated
with specific anatomical differences (relative to normal controls): de-
creases in gray matter size in the hypothalamus; increased connectiv-
ity between hypothalamus and amvgdala and between hypothalamus
and anterior cingulate cortex; and in males only, an increase in gray
matter volume of the amygdala.™ In testing whether this made any dif-
ference to brain activity during an emotionally salient task, they found
decreases in the level of amygdala activity.

Behaviorally, the allele was associated with decreased sociality (the
urge to belong, empathy for others, sensitive parenting, the capacity
for long-term attachments, and so forth) using well-established self-
rating scales.™ No techniques vet exist to determine directly the recep-
tor density and distribution in live subjects, hence the focus on neural
structures known to sequester OXT (e.g., the hypothalamus ) or to be
richly connected to arcas that have OXT receptors (for example, the

amygdala). To explain the variation in social temperament, Tost et al.
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suggest that in those carrying the rs53570A allele, the nonstandard
structure and connectivity between the hypothalamus, amygdala, and
anterior cingulate may typically genenate less positive or even negative
feelings about social interactions. What a control subject might find
a mildly pleasurable interaction, such as chatting with a stranger in a
grocery store quene or helping a neighbor pick up dropped groceries,
these subjects find unpleasant. This is plausible, given what is known
about the important role of the amygdala in feelings of fear and fear
responses, and also in positive social responses.” Many factors play
a role in sociality in humans, and as we shall discuss in chapter 5,
single genes seldom have big effects, but are part of multinode gene-
networks, and part of gene-brain-environment networks with recurrent
loops. Accordingly, the finding regarding one significant variant of the
gene for OX'TR, while important, is likely to be only a part of the story
of human sociality and its variability.

To get a feel for these other factors, consider that there is a gen-
erational effect of matemal behavior on the infant’s OXT levels, and
on its subsequent social behavior. Michael Meany and his colleagues
showed that mother rats that have high levels of maternal behavior
also have high levels of OXT; the recipients of their maternal behavior
also have high levels of OXT' that was shown to be causally related to
the mother's licking and grooming. When those female pups mature
and have their own litters, they too are highly maternal, and have high
OXT levels, and their babies in turn have high levels of OXT." Cross-
fostering tests show that the parental behavior in early expenence of
the infants is more influential in this outcome than genes”' A similar
result has now been shown in rhesus monkeys. ™ In humans, higher
OXT levels correlate with high levels of maternal interactions, which
in turn correlate with high levels of OX'T in the babies. As Ruth Feld-
man and her colleagues suggest, there is a biofeedback loop between
OXT, parenting, and infant social competence in nonhumans, and

this may obtain in humans as well
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What Else besides Oxytocin?

More is known about the role of vasopressin in males than in females.
In males, it is essential for bonding to a mate, and probably also plays
a role in aggression, especially in defense of juveniles and the mate.
Nevertheless, in some conditions AVP has effects opposite to those of
OX'T. Thus administering AVP to a male vole increases his level of
activity and arousal, and is more associated with defensive postures
than with “friendly” postures. Whereas OXT administration to females
reduces mobility and induces quietness, AVP administered to males
seems to have the contrary effect. The OXT and AVP systems of course
interact with other hormones such as estrogen and progesterone, both
prenatally and after birth. They interact as well with neurotransmitters
such as dopamine and serotonin,™ and the details are under study.
(Meurotransmitters, of which there are many, are substances secreted
by one neuron, then binding to another after diffusing across the space
between the two neurons, thus constituting a form of communication
between spatially separate neurons. 'The released substance will in-
crease or decrease the probability that the receiving neuron will be
activated.)

In addition to the OXT and AVP systems, the dopamine system ap-
pears to be important to the expression of social behavior. Dopamine
is a neurotransmitter that plays multiple roles in many functions. It has
two receptor types, D1 and D2, that are particularly relevant to social
behavior, and each has distinet functionality. Dopamine is known to
be erucial in learning, and mediates neuronal changes in the reward/
punishment system as animals learn about the wodd and come to pre-
dict one event from the occurrence of another. For prairies voles to
attach to their mates, for example, they need to be able to recognize
which vole they mated with, and recognition requires learning, and
learning requires dopamine.

Dopamine has recently been identified as having a role both in pair-
bonding and parenting behavior. Access to D2 dopamine receptors is

rought to you by | The Mational Libraiy of the

Download Date



Caring and Caring For » 55

necessary for formation of a pairbond, while activation of D1 dopa-
mine receptors blocks pair-bond. Following formation of the bond, D1
receptors are upregulated, preventing formation of a second bond. In
order for dopamine to function in pair-bonding, its D2 receptors have
to be located next to the OXT receptors on the same neurons in the
reward system; for females that co-localizing arrangement must exist
in the nucleus accumbens, while for males, it must exist in the ventral
pallidum (both structures being part of the rewardand-punishment
systems ).

Release of the endogenous opiates follows the reunion of separated
animals or the satisfactory response to distress calls from the juveniles.™
Behaviorally, this can be observed in the jov displayed by one dog
when reunited with his pal or his master, a behavior that is completely
distinet from the subdued look of sadness when the suitcases appear in
the hall. Reunited dogs, for example, will lick each other on the face,
jump to each other, wag energetically. The precise nature of the role
of the endogenous opiates, and their interactions with other hormones
such as prolactin, and with OXT and AVP, remains to be worked out.
While the story is incomplete and becomes more complex the more
we know, the core of the story —that receptor density for OXT and
AVP is associated with attachment —draws some of the mystery out.

| have emphasized that there is a complex relationship between
OX1" and CRF, a stress hormone, but one of the most remarkable
findings expands the complexity into the unexpected realm of gen-
eral health and wound healing. Stressful conditions, such as being
in a restraint, can slow down wound healing, a result shown in both
humans and rodents. Importantly, administration of OXT has been
shown to speed up wound healing in stressed rats. This finding raises
a very intriguning question concerning the relationships between OXT
and other substances known to play a role in wound healing, such
as circulating cytokines (part of the immune system response), and
other substances that reduce inflammation. In a recent paper, neuro-
scientist Jean-Philippe Gouin and colleagues” tested wound healing
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in human subjects. Thirty-seven couples, displaying varying degrees
of affection or tension, were admitted for a hospital visit for 24 hours,
during which they participated ina “stmictured social support interac-
tion task.” OXT and AVP levels in saliva were measured upon entry.
One finding was that higher OX'T and AVP levels were associated with
supportive, affectionate human relationships, lower levels with “nega-
tive communication” in couples. For the “wound,” everyone received
a small suction blister on the forearm. The progress of the blister's
healing was evaluated every day for eight days, and then again on the
twelfth day. The basic inding, statistics aside, was that individuals with
high OX'I'levels showed significantly faster healing, and women with
high AVP levels did also.

Also noteworthy here are proposals to use oxytocin for therapeutic
purposes in treating cases of posttraumatic stress disorder (PTSD) that
are resistant to cognitive therapy. Because of the relationship between
levels of oxytocin and feelings of safety, trust, and pleasure in the com-
pany of others, and because weakening conditioned fear responses
involves weakening the amygdala’s reactions to a stimulus, the thera-
peutic strategy is under serious consideration.™

Male Parenting

'The forgoing traces some of what is known about pair-bonding, but
a little more needs to be said about the mechanisms whereby male
voles show spontaneous parental behavior. New data suggest that this
too is mediated principally, but not exclusively, by OX1 and AVP.
Neuroscientist Karen Bales showed that reproductively naive male
voles spontancously engage in alloparenting (rearing of non-kinj of
pups to which they are exposed, showing both passive parenting (hud-
dling over the pups) and active parenting (retrieval and licking) ™ If,
however, the males are treated with substances that block the OXT
receptors and the AVP receptors, alloparenting is reduced and attacks
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on pups are increased. At lower doses of the blockers, the response to
pups is slower, and attacks are fewer, suggesting dose dependency. If
only one receptor type (either OXTR or AVPR) is blocked, there is
no effect. So either receptor seems to be sufficient for mediating the
alloparenting. Finally, it turns out that in a reproductively naive male
prairie vole, mere exposure to pups increases his level of OXT, lowers
his level of corticosterone (a stress hormone), and enhances the prob-
ability of later bonding with a female.

Fvolutionary biologists may ask why male prairie voles bother with
parenting, let alone alloparenting—what is in it for them and their
genes? After all, the montane vole pups do well without their fathers
helping out. So far as | know, there is no entirely settled answer. The
environments of montane and prairie voles are mther different, how-
ever, and the prairie voles are probably more vulnerable to predation
by hawks and kestrels than montane voles, who usually have ample
protective cover among rocks and bushes in the woods. On open prai-
ric, males” parenting can help defend the nest, and by bringing extra
food, males can raise stronger pups that are more resistant to predation.
In any case, the fact that OX1- and AVP-mediated parenting behav-
ior is seen in males also suggests a more general idea, namely that in
mammals, expanding sociability may be achieved by rather minor ge-
netic modifications, resulting in modifications to the circuitry, neuro-
chemicals, and receptors to support new levels of sociability.

Farly on in the research on monogamous pair-bonding in prairie
voles it was suggested that the genetic differences between monoga-
mous pair-bonders and others might be linked to variants in a particu-
larstretch of DNA that regulates expression of the vasopressin receptor.
That particular stretch of DNA was discovered to be longer in prairie
voles than in montane voles, thus raising the question of whether this
might be true of other species in which mates form long-term bonds.
Further research on other species has challenged that suggestion, alas.
Multiple mechanisms are elearly involved, and genetic analysis shows
that monogamous mating pattems have evolved multiple times in
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mammals, and at least twice even within the genus Peromyscus.™ Talk
of a “gene for monogamy” is muddled.”

What about human mate attachment? Are we, by nature, like praine
voles? T'he answer seems to be that humans are flexible in their mating
arrangements. Strong attachments are certainly common, but accord-
ing to anthropologists George Murdock and Suzanne Wilson, 83% of
societies allow polygynous patterns of marriage. Depending on condi-
tions, however, even if polvgyny is allowed, most men are of modest
means and hence are likely to have only one wife.”™ Consequently,
de facto monogamy may prevail, though the wealthier men may have
more than one wife. In historical times, it has been well documented
that a wealthy man may have a special, long-term attachment to one
particular female, even while enjoying, and perhaps impregnating,
various other women. So even when polvgyny is the local practice,
individual inclination may result in long-tenm attachments.

Inthe other 17% of societies, both modern and ancient (e g., Greece
and Rome), monogamy has been the practice. The explanation for
the cultural variation of marrage practices probably rests mainly with
variation in ecological and cultural conditions, and in particular, with
whether there are conventions for heritability of property and other
forms of wealth, along with wealth to be inherited.

Drawing on historical and ethnographic data, evolutionary biolo-
gists Laura Fortunato and Marco Archetti argue that when there are
multiple wives each with children and hence multiple heirs, transfer-
ring resources to all heirs results in a depletion of their fitness value;
for example, the patches of land to bequeath get smaller and smaller,
and less able to support the families that depend on the land.” A man
might select one particular wife whose children inherit all the wealth,
but this makes for competition among offspring, and is generally an
unstable solution. In these conditions, a more stable strategy for en-
hancing the well-being of one’s own offspring would be to have one
wife, be sure of the paternity of the offspring, and invest heavily in
the welfare only of her children. Fortunato and Archetti note that
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monogamy emerged in Furasia as agriculture became widespread,
with land and herds as an important source of wealth that could be
passed to heirs. Once certain practices become the norm, once they
are scen to bring benefits and to circumvent troubles, once they are
reinforced by social approval and disapproval, they do of course seem
to reflect the only right way for things to be.

What Is the Connection between
Attachment and Morality?

The probability is that OX'T and AVP and a spectrum of receptor dis-
tributions are important elements in the explanation of human styles
of sociability, and this neurobiological understanding has broader im-
plications for the origin and basis of human morality. Humans, like
baboons, marmosets, wolves, and some other mammals, are intensely
social. Our brains are structured to see to our own interests, but also to
those of kin and kith. Though social life brings many benefits, it does
increase withingroup competition, and rivalry for resources between
siblings, mates, and neighbors. Social problem-solving, grounded by
attachments, but also shaped by concern for reputation and by fear of
punishment and exclusion, leads to ways of reducing conflicts, such
as those involving extemal threats and internal rivalries. Thus in hu-
mans, monogamy as a social practice may be a good solution to re-
ducing competition for females, and for bequeathing resources. Some
social solutions are more effective than others, allowing for stability
and security within the group, but others may be socially unstable in
the long run or may become unsuitable to the well-being of members
when conditions change. Social behavior and momal behavior appear
to be part of the same spectrum of actions, where those actions we
consider “moral” involve more serious outcomes than do merely so-
cial actions such as bringing a g@ift to a new mother. 'That social and
moral behavior are part of a single continuum is modestly supported
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by neuroscientific data showing that whether a subject sees a merely
social event or a conventionally “moral” event, the same regions of the
prefrontal cortex show increased activity.”™

In humans, cultural practices, conventions, and institutions steadily
change as solutions to social problems become entrenched. Practices
may be picked up explicitly, as in learning not to lick vour knife at
table, or implicitly, as in learning the acceptable forms of hugging
and kissing with kith and kin. Humans are learners extraordinaire, and
imitators plus extraordinaire. Sometimes without much awareness,
we pick up mannerisms, styles, technologies, practices, and in-group
symbolism.

Social problem-solving is probably an instance of problem-solving
more generally, and it draws upon the capacity, prodigious in many hu-
mans, to envision and evaluate the consequences of a planned action.
It also draws upon the capacity, probably connected to plavfulness, to
modify cumrent practices and technologies as conditions change. Cul-
tural variability in social practices of humans is well documented by
social scientists, and covers a broad span, from land ownership to bank-
ing regulations to appropriate responses to insults to suitable forms
of humor.” But just as there are common themes across cultures in
body decoration or animal husbandry, so there are common themes
regarding punishment, conflict resolution, mate and child interac-
tions, property ownership, and group defense. Shunning as a form of
punishment for social misbehavior, for example, is common across
many cultures and species, and reconciliation following conflict typi-
cally involves touching and stroking, and often a ritualized submissive
posture. Shunning and reconciliation touching are each linked to dis-
tinct changes in the neural circuitry that cansally implicate distress or
comfort, respectively.

'The commonality insocial practices is owed in part tosimilanity inour
basic social desires and their neurobiological mechanisms, conserved

across all mammals but with distinet modifications in distinet species.

rought to you by | The Mational Libraiy of the

Download Date



Caring and Caring For = &1

Exactly what about the human brain allows for cultural accumulation,
and what ecological conditions support it, remains unsettled.™

In chapter 4, we shall look more closely at what we can learn from
neuroscience and anthropology about extending trust and cooperation
bevond small groups of kinrelated individuals, to acquaintances, and
then to strangers.

In mammals, many brain processes participate in sociality, but three
major factors stand out: (1) urges to care about the welfare of self,
offspring, mates, and affiliates; (2) the capacity to evaluate and predict
what oneself and others will feel, and do, in particular circumstances;
and (3) a neural reward-and-punishment system linked to internal-
izing social practices and applying them suitably —more generally,
linked to learning the expectations and ways of parent, siblings, and
other group members.”

The form that sociability takes in individuals of a species depends
on their niche and on how they make their living. Sociability is not
allornothing, but comes in degrees. Cougars tend to be minimally
social, humans tend to be intensely social, and ravens are somewhere
in between. Sociability can also depend greatly on food resources. As
Benjamin Kilham has shown in his wonderful studies, black bears,
standardly classified as solitary creatures save for mothercubs groups,
will be surprisingly social so long as there is lots of food to feed every-
one.” Lastly, within a species there is considerable variation among
individuals, and as noted above, some of this may depend to some
extent on genes for the receptor of OXT, but also on infant-parent
interactions. Some humans are highly group-directed and reputation-
sensitive, while others live contentedly on the fringes of society, happy
in their eccentricity; at the extreme, there are humans with distinetly

disadvantageous social impairments, such as autism.
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If moral values are anchored by the neurobiology of sociability, and
if cooperation is an important morally relevant behavior, the next step
in our investigation is to look more closely at cooperation, and finally
to inquire how it is that trusting, cooperative interactions can regularly
occur between unrelated friends and strangers. At the same time, we
need to be aware that there is a dark side to sociality, and in humans, it
can be very dark indeed.
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4. Cooperating and Trusting

The extension of caring to dependent infants, and then to mates, kin,
and affiliates, marks the crucial shift that makes us social.' At the cen-
ter of the intricate web of neural connections is oxytocin (OX'T), a
powerful peptide that in mammals has been recrited in organizing
the brain to extend self-care to infants, and thence to a wider circle of
caring relationships. Oxytocin has been associated with trust, owing
largely to its role in raising the threshold for tolerance of others, and
to its down-regulation of fear and avoidance responses. In conditions
of safety, when the animal is among friends and family and the OXT
levels are higher, there is mutual grooming, touching, and general re-
laxation. Additionally, grooming and touching appear to raise levels of
OXT, relaxing one further, indicating a biobehavioral loop.” Although
the relationship between OXT and the endogenous opiates is not well
understood, from the little that is known, it appears that in many con-
ditions where OX'T' is released, endogenous opiates are also released.

Doing good feels good — at least sometimes.
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'The aim in this chapter is to look more closely at cooperation as a
social phenomenon, and how it might be related to social behaviors that
depend on OXT, AVP, and their portfolio of receptors. A preliminary
point, to be defended and illustrated below, is that there is unlikely to
be one lone mechanism for mammalian cooperation. A second prelimi-
nary point is that some social behaviors in some species, such as allo-
parenting (parenting of others” babies) by male praine voles, may not
be selected for as such, but may be a situation-dependent by-product of
the circuitry needed to support a behavior that is selected for, such as a
general disposition to care for pups, which typically gets deploved when
the pups in the vicinity are in fact one’s own. Third, as Robert Boyd and
Peter Richerson argue,” in humans, the extension of cooperation beyond
kin and known tribal members was likely common only after the advent
of agriculture, about 10,000 vears ago. When the main source of food
was hunting and foraging, as for example among the various Inuit tribes
when anthropologist Franz Boas studied them in 188384, competition
for resources tended to keep groups separated, save for annual gathering
for barter of tools and other goods, and for reconnecting with family.*

New data from field anthropologists studying the patterns of behav-
ior in people from widely different communities as they play money-
exchange games such as Ultimatum and Dictator (discussed later in
this chapter), strongly suggests that levels of trust and cooperation with
strangers are greater among those whose groups have greater “market
integration” (a term used by anthropologists to mean the proportion of
calories in their diet that are purchased or traded, as opposed to being
grown or hunted by the groups themselves).” As human settlements
grew in size to thousands of individuals, the advantages of interacting
with non-kin familiars and with strangers may well have become clear
enough to stabilize practices of fairness in trade. Incrementally, insti-
tutions arose to structure cooperation and punish noncooperation—
institutions regulating activities such as land ownership, inheritance,
bartering and trade, and sharing the cost of common services.” Both
simulation models and anthropological data show that larger groups
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tend to have more tools, and more complex tools, than smaller groups.”
Analogously, larger groups tend to have more complex social practices,
including those for trade and exchange that involve trust.

Trust can be expanded bevond the circle of kin and familiar folks if
the institutional armangements can be counted on to assure a reasonable
level of trustworthiness of participants, known and unknown. While the
character of nascent institutions was shaped by background social at-
tachments to kin, it was likely also affected by assorted other factors:
the nature of the problems that needed to be solved, the willingness to
punish violators, the idiosyncrasies of the individual players, and the
history of earlier ways of doing things. Cooperative systems that extend
bevond the small group of kin and familiars are thus likely to be highly
dependent on culture— on the beliefs, and attitudes, and learned habits
that are widely adopted in a community, and on the institutional ar-
rangements for reducing the risk of cooperating with strangers.

A shared religious institution may, as Joseph Henrich and colleagues
note, be one way of extending the boundaries of trust to ephemeral in-
teractions with strangers.” This effect is probably owed to an increment
in predictability of behavior when conventions are known to be shared.
Market-integrated individuals are more likely to show trust in dealings
with strangers than are hunter-gatherers who have not experienced the
benefits of cooperative conventions, and have not acquired the habits
suitable to such interactions. When established institutions become
unreliable or corrupt, trust is withdrawn, with suspicion of strangers,
familiars, and even family members becoming the standard. In recent
times, a stunning and tragic example of this breakdown in institutional
trust occurred in the former Soviet Union under Stalin and thereafter”

What Exactly Is Cooperation in Mamimals?

Cooperation is not a single pattern of behavior, as, for example, suck-
ling is. What counts as cooperation in animal behavior? For clarity,

rought to you by | The Mational Libraiy of the

Download Date



&6 o Chopter 4

evolutionary biologists give precise meaning to cooperation and other
associated terms: "
. A behavior is social if it has fitness consequences for both the
actor and the recipient.

[

. Abehavior that is benehcial to the actor and costly to the recipi-
ent (+/~) is sel fish.

3. Abehavior beneficial to both is mutually beneficial (+/+).

4. A behavior that is beneheial to the recipient but costs the actor

is altruistic (—/+).

=1

. A behavior that is costly to both actor and recipient is spiteful
(=/=).
6. Whether a behavior is costly or beneficial is defined on the basis of

(i) the lifetime ftness consequences (not just the short-term
CONSEQUENCES)

(ii) the fitness consequences relative to the whole population,
not just relative to the individuals or social group with which
the individual interacts.

7. Cooperation is a behavior that provides a benefit to another indi-
vidual (recipient) and whose evolution is dependent on the ben-

cheial effect for the recipient.

'These darifications are very useful, especially in elucidating what “ft-
ness consequences” involve, since evaluations of fitness of a behavior
are apt to be a source of disagreement among scientists, some of which
tum out to be merely semantic. Despite the usefulness of these defini-
tions, | have misgivings about adopting the last one, concerning coop-
eration, forthe purposes of this book, as itseems to exclude quite a lot of
behavior in humans that normally gets called cooperative. Here is why.

'To count as coopenation, according to the definition above, the be-
havior must be selected for because of its beneficial effects on the re-
cipient. Thus shared parenting is probably selected for in marmosets
and titi monkeys, as is sentry behavior in meerkats. The rationale for
the clause is this: without the “selected for” clanse, one could say that
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clephants cooperate with dung beetles to provide dung aplenty. But
nobody really thinks that elephant bowel movements ought to count
as coopenation with dung beetles. Rather, the dung beetle evolved to
take advantage of a rich food source, which, as it happens, is copiously
available where there are elephants. So to forestall absurdity of that
kind, write into the definition the requirement that the behavior con-
sidered cooperative was selected for its benehicial effects on the recipi-
ent. The elephants” copious evacuations were not selected for as part
of the interaction with dung beetles, hence they are not an instance of
cooperation.

While the amendment serves to rule out the elephantand-dung-
beetle case as coopenation, it runs the risk of ruling out perfectly or-
dinary cases of human cooperation. When my neighbor and | engage
in a joint tractorrepainng effort because it is advantageous for both
of us and extremely difficult to achieve singly, this would commonly
be called cooperation. Nevertheless, because joint tractor-repairing be-
havior presumably is not the outcome of natural selection {our brains
did not evolve to repair tractors), then by the biologist’s definition, our
venture does not qualify as cooperation. It does, nevertheless, count as
mutualism (+/4), and by the biologists” defnition, this term does not
imply that the behavior has been selected for (see the definition above ).
If we abide by the definition of cooperation as it is offered, we must live
with the consequence that most human joint ventures fail to be cases
of cooperation. When evolutionary biologists are talking only to other
evolutionary biologists, this may be fine. The trouble in this context is
that the definition requires common usage to change, often a recipe for
rampant confusion unless the conversational benefits are overwhelm-
ing. We could use mutualism, but that word does not have all the forms
that cooperate does: | can say “Should we cooperate?” but it sounds
silly to say “Should we mutualize?” “Billy is not cooperative at school”
would come out as “Billy is poor at mutualism” or some such.

The definition may be too restnctive also for some forms of primate
cooperation (in the loose sense). Field anthropologists at the Lomas
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Barbudal Biological Reserve in Costa Rica observed white-faced ca-
puchin monkevs cooperating to retrieve a juvenile monkey from the
coils of a boa constrictor. Some groupmates physically attacked the
snake, while others worked to extract the monkey from the snake’s
coils. When the alpha male arrived on the scene, he began hitting,
and possibly biting, the snake from the opposite side that the mother
attacked. This was effective in rescuing the juvenile. Capuchins also
coopenate in aggressive attacks on other capuchin troops.” Because
capuchin groups tend to be very close knit, it may be that freeing a
groupmate from a snake is not sclected for as such, but strong caring
i5. Thus they cooperate in diverse circumstances, and depending on
the groupmate’s dilemma, they will act appropriately, using their past
knowledge and problem-=solving capacities.

Under “cooperation,” here is what the Oxford English Dictionary
lists a5 a primary meaning: “the action of co-operating, i.e. of working
together towards the same end, purpose, or effect; joint operation.”
'The idea of “a joint effort” seems to capture many collective human
endeavors, and possibly those of other primates as well. And it does
seem to exclude the elephant and dung beetle case. The advantage of
this descrption for our purposes here is that it leaves open the ques-
tions of selection, requiring merely some level of goal-directedness.
'This may not serve so well for ant and fish behavior, but perhaps for
our purposes temporarily conforming with the OED might be wisest,
recognizing that no single definition of cooperation may be suitable
for all species.

Cooperation in Mammals:
A Few Examples

Cooperation in mammals can take many forms, from grooming others
s0 as to remove parasites, as baboons and chimpanzees do, to forming
an ever-shrinking circle so as to corral fish, as dolphins and orcas do.
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Some species engage in “territorial chorusing,” in which individuals
collectively produce alarm calls in response to posible intruders into
the territory. Within a species, cooperative behavior is sensitive to local
conditions and to individual variation in sociality.

Grooming appears to give pleasure to both parties, likely because
the circuitry supporting licking infants and being licked — crucial to
cleanliness as well as to normal brain development—has a hedonic
aspect that persists into maturity.” Although considerable efforts have
been made to explain the grooming of others in terms of selective ad-
vantages to this social arrangement, a simpler explanation for at least
some grooming behavior may just be that it feels pleasurable for both
the groomer and the groomed, and if there is not much else to do
anyhow, this is a pleasant way to spend time. The cost is minimal, and
the reward is significant. The human predilections to hang around
chatting has strong similarities to grooming in baboons."”

Huddling together for warmth is also a form of cooperation, albeit a
simple one, where all in the huddle beneht from tolerating close prox-
imity on a wintry night. Huddling is a typical form of parent-offspring
behavior, and adults huddling against the cold is an obvious solution to
aweather problem. Hence this is not a case where explanation invok-
ing specialized circuitry or particular genetic contributions is needed.
Notice that according to the biological definition of cooperation in the
list in the previous section, if it is just a solution to a problem the brain
figures out, huddling together in the cold may not qualify as coopera-
tion, but only as mutualism.

Cooperative hunting, seen in wolves, African wild dogs, dolphins,
orcas, and birds such as ravens, is a very different form of cooperation
from huddling together, not least because it involves sophisticated,
organized, and fast responses to changing r.-nntingr:nr.-im.“ The new-
robiology of cooperative hunting is difficult to study, and not well un-
derstood. Butthe mammals whodo ittend to be smart, in some everyday
sense of the word, and they may also be adept at predicting others’
behavior based on attributions of goals and intentions. Nevertheless,

Brought to you by | The Mational Library of the

Download Date



MW = Chapter 4

references to intelligence raise difficulties regarding how intelligence
is defined, measured, and tested in nonlinguistic animals, not to men-
tion issues concerning the significance of field observations versus tests
in captivity, and the ever-handy rebuke of “anthropomorphism ™"

Alloparenting is believed to be rare among mammals, but it does
occur. Although studies of captive chimpanzees have suggested they
are indifferent to the plight of non-kin, a recent report by Chnstophe
Boesch and colleagues of feld studies revealed cighteen cases of or-
phan adoption, half by males." In prairie voles the males engage in par-
enting, but the siblings also typically help with the pups. Alloparenting
is also seen meerkats, where an auntie or two helps the mother tend the
pups, and, in the course of tending, may even begin to lactate. Wild red
niffed lermurs engage in extensive alloparenting, including infant stash-
ing in the tree canopy, nest guarding, transporting, and allonuwsing. o
Common marmosets, living in large groups, also show alloparenting,
including carrving and provisioning, especially by siblings.

Actively rejecting others” offspring may be selected for in those
mammalian species where the young can walk immediately after
birth, and could readily poach on another mother’s resources if not
deterred. Sheep, for example, discourage needy orphans (recognized
by smell) by kicking them or head-butting them away. That alloparent-
ing is rare among sheep is not surprising, owing to the cost of juvenile
care, and the low level of benehts that can be expected in return. Nev-
ertheless, the fitness consequences of alloparenting (across the whole
population, and in the long run) appear to be positive for some species,
depending on how they make their living.

There can also be interspecies cooperation (mutualism again), as
when ravens lead coyotes to an elk carcass, in the expectation of doing
the cleanup job once the basic butchering has been achieved by the
sharp teeth of the coyotes.™ Humans and dogs, of course, have cooper-
ated in many ways, possibly for as long as 30,000 vears."” Baboons have
been used by humans to help herd goats. Hoesch provides details on
how a female baboon, Ahla, led the farmer’s goats out in the morning,
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gave alarm calls if she spotted a predator, brought the goats back to the

barn in the evening, groomed the goats, and regularly escorted sepa-
. - - A

rated juvenile goats back to their mothers.™

Trust and Oxytocin:
What Do We Know about Its Effects on Humans?

The main hypothesis of this book, that morality originates in the
neurobiology of attachment and bonding, depends on the idea that
the oxvtocin-vasopressin network in mammals can be modified to
allow care to be extended to others bevond one's litter of juveniles, and
that, given that network as a backdrop, learning and problem-solving
are recruited to managing one'’s social life. One might predict, there-
fore, that cooperation and trust are sensitive to OX1 levels. This raises
an important question: can changes in OX'T levels affect human co-
operative behavior?

One line of research aims to explore the effects of OXT on human
behavior by administering measured amounts of OXT and seeing
whether trusting or cooperating behavior changes. OXT is usually ad-
ministered using a nasal spray, so that the OX1' reaches the subcorti-
cal brain via the pathways from the odor receptors in the nose to the
olfactory bulb in the brain. The next step— finding a suitable behavior
on which to get measurable, meaningful effects —requires nontrivial
ingemuity.

Michael Kosfeld, a neuroeconomist (he studies how decisions are
made by the brain), asked this question: if subjects were given OX'T
before playing an economic game where trust played a decisive mle
in success (i.e., earning more ), would they be more successful than
the control subjects not given OXT7' To answer this, he and his col-
leagues selected the decision-making (“economic™) game “Irust.” Here
is how Trust works. One plaver is the investor, one the trustee, but they
cannot talk to or see each other and their identities are masked. This
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is artificial, of course, but it avoids confounding factors such as friend-
ships and appearance that could influence behavior. Each plaver is
given 512 (real money) to begin. The investor can then invest either
50, 54, 58, or 512 with the trustee. The amount invested is tripled by
the experimenter and paid to the trustee; for example, if the investor
invests 58, the trustee accumulates (8 = 314+ 12 = 36, The trustee can
send back however much, or little, he wishes to the investor. The more
the trustee sends back, the more the investor will be able to invest in
subsequent rounds of the game, and hence the better the two will do in
the long run. Simple math reveals that eamings of both are maximized
if the trustee, after receiving a first investment, signals trustworthiness to
the investor by returning a goodly proportion. Under these conditions,
if the investor then trusts and invests generously, the dyad can earn
quite a lot over the course of several rounds. The question is whether
the investor’s level of trust can be modified by administering OXT.

The answer is yes. Subjects in Kosfeld's experiment played four
rounds. Those who were given OXT in a nasal spray were significantly
more willing to trust the trustee, sending money 45% of the time (ver-
sus 21% in controls given a placebo spray) and sending an average of
17% more money per transfer than controls. Importantly, the effect
disappeared if the investor believed he was playing with a computer-
program trustee rather than a human. Furthermore, though it had an
effect on investor behavior, OX1 nasal spray had no effect on trustee
behavior. This makes sense because success in the trustee role does
not require trust, though, as we see below, the trustee does need to
recognize when an investor is sending a signal of trust (i.e., investing a
large amount of his pot).

Can specific psychiatric conditions affect the capacity for trustees
and investors to successfully negotiate cooperative behavior? Sugges-
tive evidence comes from studies of individuals with borderline per-
sonality disorder (BPD). BPD is a serious mental illness characterized
by instability in moods, interpersonal relationships, selfimage, and
behavior, and also by low levels of trust or randomly Auctuating trust.

rought to you by | The Mational Libraiy of the

Download Date



Cooperating and Trusting « 73

It is believed to afflict about 2% of the population, and causes great
hardship to family members as well to as the individual with BPD.
Neuropsychologist Brooks King-Casas studied fifty-five subjects
previously identified as suffering from BPD, in order to identify
brain regions related to the pathology.™ In the behavioral part of the
study, BPD subjects plaved the role of trustee in the Trust game for
ten rounds, while a healthy control played the role of investor. The
comparison clas was composed of investor-trustee dvads made up of
healthy control individuals. As noted earlier, the best strategy for maxi-
mizing income is for the investor to start with a fairly high investment,
and for the trustee to send back more than the investor sent forward
as a signal of trust (recall that the experimenter trples the amount the
investor sends to the trustee). Once trust is established, the prudent
investor sends more to the trustee. If trust is maptured by a shortfall,
genermsity by the trustee signals a willingness to repair the rupture.
BPD trustees were poor in setting up or maintaining a trusting re-
lationship, and poor in signaling trustworthiness to repair a trust rup-
ture, even when urged by the expenimenter to do so. As a result, the
BPD subjects’ profits were lower in the game than those of healthy
volunteers. They also self-reported lower levels of trust than did healthy
controls. Using IMRI imaging, cortical activity levels of healthy con-
trols and BPD subjects were compared. One difference involved the
anterior insula, known to play a mle in the genenlized discomfort of
rejection and nom violation (see chapter 2). More specifically, King-
Casas found that in BPD subjects, receiving an “unfair” small amount
from the investor evoked no increase in activity in the anterior insula,
while sending an unfair amount did. This suggests that these subjects
expected to be treated unfairly, while at the same time being capable of
evaluating what an unfair amount was. By contrast, in healthy controls,
“unfair” transactions, either received by them or sent by them, were
accompanicd by anterior insular activity increase. King-Casas suggests
that the effect in the anterior insula is consistent with the typical BPD

profile of low expectation of others and negative evaluation of others.
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An obvious experimental idea is to administer OX1 to BPD sub-
jects, and see whether trusting behavior and the capacity to recognize
trust-me signals are improved. While a simple idea in the abstract, this
is actually a heraically difficult experiment in reality, given the num-
ber of patients that would be needed to get statistically meaningful re-
sults, along with their disinclination to participate, owing to their BPD.
Nevertheless, the existing results from the King-Casas study do give an
intrigning glimpse into the complexity of trust, and remind us that a
diminished capacity to form and maintain trusting bonds with others
forestalls the many benehts of cooperation. Individuals who have dif-
ficulty forming trusting relationships are at a huge disadvantage.

In a recent study, using healthy male subjects, neuropsychologist
Carsten De Dreu explored a question of particular interest to my hy-
pothesis: what effect does intranasal OXT have on in-group coopera-
tion, cooperation with out-group members, and hostility to out-group
members?® As with earlier studies, the test involved playing a game
with real money where a subject could benefit relative to his in-group
fellows (two others), the whole group could beneht, or a loss of money
could be inflicted on the out-group with minimal cost. As structured,
cooperation maximizes group benehts, selhshness maximizes per-
sonal benefits, and spite allows punishment of the out-group with no
costs to in-group members, but costs the out-group members. Here is
the setup: Fach subject was given €10, Each euro kept was worth €1
for the individual; for each euro contributed to the within-group pool
the experimenter added €0.50 to cach in-group member, including
the contributor; for each euro contributed to the between-group pool,
the experimenter added €0.50 to each in-group member, including
the contributor, and, also, subtracted €0.50 from each oul-group mem-
ber. 'This arrangement allows for expression of hostility to members
of the out-group, essentially at no cost to members of the in-group.
Men were assigned to groups randomly, and the game was played on
a computer, with plavers’ contributions kept confidential from one

another.
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T'he basic inding was that the men who got the intranasal OX'T treat
ment were significantly more cooperative (on average gave more to the
in-group than did controls), but out-group hostility remained much the
same. Classing subjects as egoists (usually kept theirallotment), in-group
cooperators (usually contributed to the ingroup pool), or cut-group hat-
ers (usually chose the spiteful contrbution), these numbers were found:
in the control group, 52% were egoists, 20% were ingroup cooperators,
and 28% were out-group haters. By contrast, for those getting intranasal
OXT, 17% were egoists, 58% were in-group cooperators, and 25% (not
significantly different from controls) were out-group haters. This result
does suggest a major effect of OXT on cooperation within the group.
The artificiality of the setup & of course what allows for quantifiable
results, but it does mean that it is essential to display caution in gener-
alizing to conditions of normal, evervday life, where individuals often
know each other well, have past interactions that affect their feelings,
and belong to a range of groups that sometimes overlap and sometimes
do not (family, coworkers, golf partners, voga mates, church members,
ete.) Incidentally, it is puzzling that about a quarter of subjects, both
those with intranasal OX'T" and controls, were willing to inflict cost on
members of the outgroup, individuals who, apart from the experiment,
had no connection to the subjects.

In a different study, using intranasal OX'1" administered to healthy
controls, neuroeconomist Paul Zak sought to determine whether there
might be any differences between levels of generosity in a situation
where the recipient can respond and can thereby affect the final out-
come, versus a situation where the recipient takes what is given but
cannot react.”™ Each pair of subjects played either the “Ultimatum”
game or the "Dictator” game, once only. In Ultimatum, decision-
maker 1 (DM is given a sum of money, say 510, and he can offer a
portion (anything between %0 and $10) to decision-maker 2 (DM2).
If DMZ2 accepts the offer, they both pocket what they have, and the
game is over. If DM2 rejects the offer, however, neither gets anything.
Tests using Ultimatum show that on average American subjects tend
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to consider as insulting offers below some minimal amount, say 30%,
and when offered such an amount, will reject the offer, thus punishing
both players.

In Dictator, the recipient makes no decisions, provides no response,
and hence cannot affect the final outcome. The money is simply split
as the dictator specifies. Thus there are two players: dictator-donor and
passive recipient.

How does the behavior of OX1 donors compare with that of con-
trols? In Ultimatum, the OX'T donors offered 21% more than the con-
trols. In Dictator, however, there was no effect of OXT. This implies
that the anticipated reaction of the recipient (DM2) player in Ultima-
tum, with the possibility of rejection of the offer and loss, was a factor
in the decision regarding what to offer. Zak interpreted the results as
showing that the OX'T subjects playing Ultimatum have a greater feel-
ing of empathy for the recipients who might be offended by a very low
offer and hence reject it. | suggest a slightly different explanation: that a
greater sense of awareness of the other’s feelings exists in the OX1 sub-
jects, as they anticipate the interaction. A stingy offer could be rejected,
and none of us likes the feeling of an offer rejected, as it signals disap-
proval. On this interpretation, OXT subjects are a little more sensitive
to rejection than controls, and hence a little more alert to the feelings
and likely responses of the other player. This interpretation raises the
broader question of mental attribution, and more generally, of predict-
ing of behavior in a social context by making use of “theory of mind.”

Success in the social word depends on learning the ways and pro-
files of others; the more sophisticated and accurate the predictive
machinery —modeling the mental states of others—the greater the
advantages. It seems probable that in mammals, elaboration on the
rudimentary capacity to detect and respond to distinct types of distress
in offspring gave rise to fancier capacities to attribute goals, intentions,
and emotions to others, as larger brains made it posible to anticipate
future events, including the social behaviors of others, that might be
punishing or rewarding.” Chapter 6, on social skills, will look more
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closely at hypotheses concerning the neural basis for mental attribu-
tion. Here we only consider whether changes in OXT levels can affect
accuracy in “theory of mind” tasks. The answer is yes. In studying the
role of OX'T in identification of others’ psychological states, psycholo-
gists showed that male humans given intranasal OXT improved their
performance on the task. They used the “Reading the Mind with the
Eves” test, fist developed by Simon Baron-Cohen.™ In the test, the
subject sees a person expressing an emotion, but only the eves are vis-
ible. The subject’s task is to choose, from four options, what the person
is thinking or fecling. The first few examples are easy, but the examples
get more difficult as the test progresses. The improvement with OXT
was most pronounced for the most difficult examples.

Just when we think we have a phenomenon more orless nailed, new
data show that evenvthing is vastly more subtle. [t turns out that admin-
istration of OXT via nasal spray has different neural effects in men
than in women, perfonming a task requiring recognition of emotional
faces. 'Thus one study used MRI to scan male subjects while they
observed either fearful faces and seenes, or neutral objects. Consistent
with earlier data showing that OX1 reduces levels of fear and anxiety,
they found decreased activity in the amygdala and in the brinstem
areas to which it connects in subjects who had received OXT spray.”
However, a later study by another group of researchers found different
results in this experiment when the subjects were women.™ More ex-
actly, their OXT subjects (relative to controls) showed increased activ-
ity in the left amygdala, the fusiform gyrus, and the superior temporal
gyrus in reaction to observations of fearful faces. In all these areas, plus
the inferior frontal gyrus, activity was increased during observation of
angry and happy faces (see higures 3.6 and 6.3).

In a study involving the administration of AVP to men and women
subjects, psvchologists found remarkable differences between the
sexes in their facial responses and perceptions when shown unfamil-
iar faces.”™ Women given AVP responded to pictures of unfamiliar
women with affiliative (let'sbednends) facial expressions, and saw the

rought to you by | The Mational Libraiy of the

Download Date



8 * Chopter 4

faces as more faendly than female control subjects. Men given AVP
responded to pictures of unfamiliar men with activity in the corruga-
tor (frown) muscles of the forehead, and perceived the faces as more
unfriendly than normal control subjects. The researchers noted that
in all subjects, threatening and fearful faces increased the autonomic
response, and hence increased anxiety levels. The data, they suggest,
support the hypothesis that when anxious, the women are disposed
to use a “tendrand-befnend” strategy, not a “hghtorflight” strategy,
which may be more typical of men.™

Sex differences will likely turn out to be increasingly important in
this unfolding research,” given the sex differences in densities of recep-
tors for AVP (more in males than females) and OXT (more in females
than males), and to differences in subcortical circuitry in structures
such as the I’]}-‘pﬂtl"]éllé'll’]’]l]ﬁ.u Of course, within sexes there 1s also indi-
vidual variability.

Are subjects given intranasal OXT1 aware of any shifts in their con-
scious attitudes, such as feeling more trusting? So far the answer seems
to be no. The effects appear to be subtle, below the level of conscious
awareness, though further studies may find a more noticeable effect
on awareness in some situations. Many people ask whether the effects
of OXT are sufficiently positive that we should spray it around when
we wish to reduce tensions, say during a debate in the UN General
Assembly. Various companies advertise OX'T nasal spray on the Inter-
net as a way of improving trust in business affairs.”” We need to exercise
great caution in delivering OXT. Sometimes we tend to suppose that
more of a good thing is an even better thing (as Mae West famously
said, too much of a good thing is wonderful ), but often that is not so.
Biology, as is well known, often conforms to the N curve —the maxi-
mally effective range for something is often neither the maximmim nor
the minimum. Too much of a good thing can be catastrophic.

Curious about the effects of extra OX'T, neuroscientists were sur-
prised to observe that administering additional OXT in an otherwise
normal female prairie vole results in a weakening of attachment to her
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mate. Moreover, extra OX1 may also cause a female prairie vole to
go into estrus.” While OXT may well have quite different effects in
human females, these data are a cautionary reminder that OXT is a
powerful hormone that plays many roles in the brain and body. One
would no more casually play around with OX1 than one would with
the sex hormones estrogen or testosterone. The fact is, no one has the
slightest idea of the longterm effects of OX'I" medication, and chil-
dren may be especially vulnerable.”

Another waming is provided by a result obtained by Thomas
Baumgartner and his colleagues. Control subjects playing Trust typi-
cally adjust levels of money transactions when a breach of trust oc-
curs—when a stingy amount is passed back from the trustee. Subjects
given OXT, however, tend to continue with their high level of trust,
regardless of the breach.™ In a realistic situation, that pemsistence is
unlikely to serve a subject well. In real life, persistent trust in the face
of countervailing evidence might be like the evergenerous fool who is
repeatedly hoodwinked by the con artist. We teach children to be wary
of certain kinds of behavior and certain sorts of people; willy-nilly trust
is a recipe for disaster.

Can OXT' be used therapeutically? Some research groups have
asked whether in autism spectrum disorder (ASD) the circuitry for
feeling safe and trusting, and the related capacity for reading of emo-
tions, is somehow amiss, and whether the condition might be im-
proved by administering OXT1. Given the difficulty of finding any
effective treatment for ASD, this has seemed like an appealing line
of investigation. With this in mind, neuroscientist Eric Hollander in-
travenously administered OXT to a group of autistic and Asperger’s
adults, and then asked them to detect the affect (happy, indifferent,
angry, or sad) in the speech they listened to. To avoid confounding
variables that would make interpretation impossible, the content
of each sentence was neutral: only the prasody—the rhythm and
intonation —had emotion. Compared with control subjects, the test
group showed significant improvement with the administration of
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OX'T, and the improvement was retained over a period of weeks.”
In a related experiment, the researchers noted in OXT subjects a
decrease in the repetitive behavior characteristic of ASD. In a more
recent set of experiments, neuroscientist Angela Sirigu reported sig-
nificant positive effects after OX'T inhalation in thirty high-function
subjects with ASD.™ These effects included longer eye contact, and
stronger interactions with socially cooperative computer partners in
the computer game Cyberball. Suggestive as these results are, the
data need to be complemented by further studies, and it is important
not to overinterpret the results.

If there is an OX'T' component to ASD, then what specifically in
the OXT network might be altered —for example, OXT receptors or
pathways within the subcortical structures, or OXT' synthesis in the
hypothalamus? Or something else vet again? Several studies reported
variations in the gene (i.e., polymorphisms) for the OXT receptor
based on genetic analyses of families with members affected with ASD.
Unfortunately, more recent analvses have cast doubt on the hypothesis
that the OXT receptor, or its abnormalities, play a major role in ASD.™
Exactly why the experimental administration of OX1 has the reported
effects remains unclear.

One other result, described as very preliminary, has shown that
levels of OX'I"in the cerebrospinal fuid of women who had suffered
childhood abuse or neglect were significantly lower than these who
had not.*' Categories of abuse included physical abuse, emotional
abuse, sexual abuse, and physical or emotional neglect. Subjects who
had reported trauma in more than three categones had OXT levels
much lower than those who had trauma in only one. Nothing about
their social behavior was reported, and the authors warn that a larger
sample should be studied, and that nothing could be concluded re-
garding causation. Stll, if further research provides evidence that
there is a causal connection, then this result will have important social
implications. As mentioned in chapter 3, another possible therapeutic
intervention concerns post-traumatic stress disorder that is resistant to
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cognitive therapy. While a medical intervention is an important direc-
tion to explore, here too, caution is the watchword .

Although the data discussed show that there are important relation-
ships between social behavior and OX'T, AVP, and their receptors,
understanding the precise nature of those relationships will require
understanding much more about how decisions are made, as well as
how perception affects and is affected by emotions®* Withal, bear in
mind that OXT should not be dubbed the sociality/cognitive function
molecule. It is part of a complex, flexible, interactive network of genes,
gene-neuron-neurochemical-environment interactions, and neuron-

body interactions.

" ~ . . .|+"
Punishment and Ucmperahwly ’

Benehts accrue to social animals who cooperate, but even more ben-
ehits can accrue to cheaters who avoid paving the costs. Without selec-
tive punishment, cheaters would likely be more successful inspreading
their genes, and would over time come to dominate the population.™
Since they have not, the fair assumption is that cheating is deterred.
Shunning is one powerful form of punishment in highly social mam-
mals, especially because a loner likely has access to fewer resources
and is vulnerable to more predators. For example, over a seven-year
period, Bekoff found that 60% of vearling coyotes trying to make it
on their own died, whereas only 20% of yearlings living in the group
died”® Punishment for failing to play fair has been seen in covotes,
and punishment in rhesus monkeys for failing to call out after finding
a good feeding site has been observed.®

As biologist Tim Clutton-Brock remarks, the problem of free-riding
(taking the benehts but paying no costs) may be attenuated when, as
is typical, the group is small, individuals in a group know cach other
well, and cooperation usually invelves no time delay between the co-

. . 47 -
operative costs and receipt of benefits.” Under these conditions, there
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may be little opportunity for free-riding to evolve. Early hominin life
likely satished these fairly simple conditions. In addition, of courne,
many individuals in a group are likely to be related, and hence OX1-
mediated “caring” would be extended to kin.

'The issue of punishment of the stingy and the shirker has been stud-
ied in humans using economic games. In one expenment, neuroecon-
omists Frnst Fehr and Simon Giichter compared participants” behavior
in a public goods ig;.m‘:r:,Ni which works this way: cach player is given a
pot of money, and can put any amount in a public coffer, or hold some
back for himself. The experimenter multiplies by some factor, say 3
{greater than 1, but less than the mumber of players), the amount in the
public coffer, and for the final payout, the money in the public coffer
is split evenly among the plavers and cach keeps whatever amount he
held back in his own pot. The group as a whole does best when every-
one puts all their money in the public coffer, and that is pretty obvious
to players once the rules are explained. An individual subject, however,
can do best if evervone else puts their money in the public coffer and
he holds all his back. This is because his return on every unit of money
he himself puts into the public coffer is less than one.

Fehr and Gichter had subjects play in two conditions: one with
punishment and one without. Importantly, punishment in these ex-
periments was costly for the individual doing the punishing; a player
had to pay a fee using his own pot in order to punish another plaver by
reducing that player’s private pot. The game was plaved in groups of
four individuals, and in order to prevent the development of individual
reputation over the course of the ten rounds of the game, subjects were
anonymous and the composition of the groups randomly changed
from round to round.

Fehr and Gichter found, in line with previous studies not incor-
porating punishment, that in the non-punishment condition, contri-
butions to the public coffer were moderate initially and decreased in
subsequent rounds until free-riding (zero contribution) was the dom-

inant strategy. In sessions in which punishment was available, they
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found that subjects were willing to punish other individuals who con-
tributed little or nothing to the public fund. Subjects did this even
though they incurred a cost by doing so and despite the fact that, due
to the randomized, anonymous-players design of the game, they might
not interact with the punished individual again (and would not know
it even if they did).

The availability of punishment had a dramatic effect on coop-
eration: average contributions were two to four times higher in the
punishment condition than in the non-punishment condition, with
contributions in the final rounds being 6 to 7.5 times higher when
punishment was available. Moreover, even the mere possibility of pun-
ishment was effective as a means of increasing cooperation. In one
experimental session, subjects played a twenty-round game in which
punishment was not available for the first ten rounds; here, the stan-
dard pattern of contributions decreasing from an initial modest level
was observed. But when punishment became available in round 11,
contributions immediately jumped to almost four times their round 10
level and continued increasing through the twentieth and final round.

A later study by Fehr and Gichter suggests that the relevant psy-
chological mechanism of so-called “altruistic punishment” is negative
emotion directed toward non-contributors (defectors).” (The punish-
ment is “altruistic” because, as noted above, it is costly and does not
vield any material beneht to the punisher. It turns out that people will
pay a cost to punish defectors even when they are “third parties,” indi-
viduals who are merely observing an economic game rather than play-
ing in it themselves.™) The design and behavioral results of this study
were very similar to those of the previous study. Participants played a
randomized public goods game in punishment and non-punishment
conditions, where plavers were anonymous. Contributions were once
again significantly higher in the punishment condition, and the mere
switch from punishment to nonpunishment or vice versa resulted in
an immediate change in average contribution levels. When the option
of punishment became available, contributions immediately jumped
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and continued to increase; when it was removed, contributions imme-
diately dropped and continued to decrease. Onee more, the frequency
of punishment was high despite its costliness: in a typical six-round
game, 84.3% of subjects punished someone at least once, and 34.4%

punished more than five times. Defectors were by far the most fre-

quent targets of acts of pu

shment, receiving 74.2% of the total, and
coopenators (those who contributed above-average amounts) tended to
be the ones doing the punishing.

In this last experiment, Fehr and Gichter hypothesized that nega-
tive emotions toward defectors might be the proximate mechanism
behind altruistic punishment. To test this, they presented subjects who
had just finished playing the public goods games with written descrip-
tions of hypothetical scenarios. A sample scenario might be as foll ows:
“Let's say vou decide to invest 16 franes in the project. A second mem-
ber invests 14, a third invests 18, and a fourth invests 2 franes. You now
accidentally meet this fourth member. Please indicate your feelings
toward this person.””'

Subjects indicated how much anger, if any, they would feel using a
seven-point scale, with seven representing the highest level of anger.
In the vesion of the scenario reprinted above, in which the individual
had contributed a high amount relative to the defector, 47% selected
an anger level of six or seven, and a further 37% selected an anger
level of five. Moreover, when subjects were instead presented with a
hypothetical scenario in which they were the defector (and the other
individuals were high contributors) and asked to rate how angry they
expected the others would be, they again gave very high anger ratings,
with 74.5% choosing six or seven, and a further 22.5% choosing five.

These studies suggest that anger 15 a powerful driver of a canonical
moral behavior, namely, the punishing of wrongdoers. Morcover, most
people are aware of this, as indicated by their ratings of the anger they
would expect others to feel toward them if they defected. This latter
fact may help explain the immediate jump in contributions observed

upon the switch from non-punishment to punishment conditions.
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Accordingly, the emotions probably have an important role not only in
the actual process of making moral judgments but also in motivating
behavioral responses to these judgments and, through the anticipation
of such emotion-driven responses, in deterring people from behaving
immorally in the first place.™

Not surprisingly, reputation turns out to be important in emerging
patterns of cooperation and punishment in public goods games, much
as in real life.” Neuroeconomists Bettina Rockenbach and Manfred
Milinksi were interested in how building a reputation as stingy (my de-
seription) can be used by nonstingy players in punishing the stingy by
withholding help. Additionally, they wanted to compare the effective-
ness of withholding help on the basis of reputation, with costly punish-
ment, where the punisher has to pay to punish the stingy. Once again,
the public goods game, described above, was the experimental tool.
The idea was that reputation could be rewarded or punished in the
post-game perod (really, the second stage of the public goods game).™
The options were no punishment, costly punishment (it costs a pun-
isher to punisher a free-rider), and what they called indirect reciprocity,
a post-game transaction which requires some explanation: After the
public goods game has been plaved a number of rounds, three mon-
etary units are made available to plavers who have built “good reputa-
tions” in the public goods stage. They have the opportunity to help
another player, who, in tum, then gets the donation tripled by the ex-
perimenter. Indirect reciprocity presents the opportunity of less costly
punishment, namely refusing to help a free-rder. Some experiments
were run where both kinds of punishments, indirect reciprocity and
costly direct punishment, were an option. Freeriders could be hit
twice by a punisher—once as a direct cost, and once as a refusal to
help. Games with the twopunishment profile turned out to be espe-
cially interesting.

At the risk of oversimplifying this very complex experiment, the
basic finding of interest here is that although subjects initially tend to

choose the no-punishment group, most, when give the choice, switch
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their preference to the group with the costly punishment option, and
prefer the dual punishment system to the single (direct only). Fur-
ther, when the less costly punishment is available, two things happen:
instances of costly (direct) punishment—as measured by the average
mimber of punishment points doled out per member of the group—

drop by about half, but when direct punishment is used, it is more

severe than when it is the only option available.™ (I note, for what
it is worth, that this would be my inclination as a plaver, on grounds
that if someone freeloads even while aware of the dual punishments
at hand, then he may play more generously henceforth if he gets a
strong nudge.) Finally, there is a net increase in contributions to the
public-good pot, thus increasing evervone’s take. These experiments
also serve as a reminder that punishment can take many forms, that
there can be interactive effects, and that people are willing to exact a
cost to freeloading, even when it involves a cost to themselves. A repu-

tation for trustworthiness is a value.™

The Effect of Social Tension on Cooperativity

Against the background appreciation of the evolutionary changes to
mammalian brains that extend caring beyvond the self, we can examine
the suggestion that in highly social animals, the level and degree of
coopenative behavior may be enhanced or enabled by temperamental
differences typical in a species, where those temperamental differences
are themselves related to the social structures typical of groups in the
species. 'The neurobiology of the relevant temperamental differences
i in its infancy; here we will simply focus on the behaviors themselves.

Depending on the species and the conditions, social life can have
a lot of background tension. Group living provides benehts, but it is
bound to create within-group rivalries, competitions, and imitations.
Individuals may live together, and forage together, but lowerranking
individuals are wary of more dominant individuals in feeding, getting
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good sleeping spots, and copulating; the more dominant have to be
wary of challenges from the upstarts. When tight hierarchical organiza-
tion prevails, and aggression is used to maintain respect or to advance
in rank, then fear of those lower, or higher, is more or less constant.
For males, the main beneht of high rank is access to females, and
preferential access to food; the obvious cost is associated with main-
taining high levels of vigilance and intermittently putting the chal-
lengers down in physical interactions. A less obvious cost concerns the
limitations on cooperation for mutual benefits, owing to the difficulty
of establishing cooperative arrangements across ranks. 'To illustrate, a
high-ranking male tends to be intolerant of sharing food with a lower-
ranked male, who in tum sees no advantage in cooperating with a
higher-ranked male who can be expected to monopolize the proceeds
of cooperation. This suggests that cooperation may be rather limited
in those social organizations where dominance hierarchies are strong
and maintained by aggression. Cooperation among females may also
be sensitive to rank, as it is in baboons. Research on the question of
social tension and its effect on cooperation has been undertaken by
psyvchologist Brian Hare,” and [ will outline the main results below.™
Bonobos tend to be more easygoing than chimpanzees, arguably
because their foraging territory south of the Congo River is much
richer in large fruiting trees than the chimpanzee teritories north of
the Congo River.” As Hare explains, “Overall, large patches of fruit
and higher levels of high quality herbs to fall back on when fruit is un-
available reduce the costs of cofeeding and group living for bonobos

- - &
relative to chimpanzees.” :

With reduced foraging competition, there
is likely to be reduced aggression, and hence a more relaxed way of life.
Being more relaxed means that bonobos will be tolerant of the close
presence of others during eating. Chimpanzees, by contrast, have a
rather high-stress social organization with a tight male dominance hier-
archy. Bonobo females within a group bond closely, especially along
kin lines, and although males have a dominance hierarchy, a coalition

of females can gang up on a male. A female bonobo will take food
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from a male, and bite one who resists, a behavior rarely seen in chim-
panzees though also commeon in ringtail lemurs. Chimps are also less
likely than bonobos to tolerate the close presence of down-rank or up-
rank bystanders during feeding '

Hare wondered whether easygoing bonobos might be more suc-
cessful than the more socially tense chimpanzees in solving a problem
that requires cooperation of two animals™ To test this, they trained the
chimps by putting two food dishes separated by 2.7 meters on a platform
in a cage. lTo retrieve the food, the two animals had to simultaneous pull
on the attached rope-ends. The chimps easily learned the task, where-
upon the experiment changed, and only a single dish offood was placed
on the platform, which the chimps could share if they successfully
pulled the platform forward. What Hare observed was that if a chim-
panzee could work with a “faend” (roughly, a chimp of the same rank),
cooperation was smooth, but if he or she was paired with a nonfriend,
such as a more dominant chimp, cooperation failed, even though both
knew what they needed to do to get the food. In other experiments, a
chimp was allowed to go and get another chimp to help in the one-dish
food-pulling task. Under this condition, chimps generally picked some-
one both faendly to them, and known to be skilled at the task.

How did the bonobos do? Even though the chimps were given more
experience at the task, the naive bonobos outperformed them. "This
was clearly evident when only one of the food dishes was baited, and
after pulling the platform in, the two bonobos shared. Chimps were
wary of the one-dish situation, either to avoid intermcting with a more
dominant chimp, or because the more dominant chimp could notsup-
press entitlement to all the food. Interestingly, comparable results had
been found earlier for two species of macaques —the stricthierarchy
rhesus, known to be socially prickly, were less cooperative than the
loose-hierarchy tonkean, known to be more socially easygoing.”

In analyzing their results, Hare suggests that a relatively high level of
coopenativity in a species may be enabled by the social system and the

temperamental portfolio that supports it. Both chimps and bonobos
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are clever enough to know how to cooperate, and to understand the
value of a cooperative interaction. But cooperation is much more con-
strained by the chimpanzee social system. As noted, in the wild bono-
bos live in a rcher resource environment than chimpanzees, which
may have allowed the more easvgoing temperament to Hourish. Argu-
ably, the chimps” higher levels of aggression and social intolerance
during feeding may in general have served them fairly well in a highly

competitive food environment.

Evolution and Human Cooperation

Reliable cooperativity may, as Hare suggests,” emerge most easily in
primates when individuals have easygoing temperaments. This raises
an interesting question: temperamentally, are Homo sapiens more like
chimps or bonobos? Was life as a savannah ape easier and more pros-
perous than life in the forest, and if so, did that permit a relaxed social
organization that was conducive to lower tension and more coopera-
tion? Temperament in humans seems highly variable, stretching from
the tense and edgy to the laid-back and lackadaisical, and is doubtless
influenced by many environmental factors. Nevertheless, the capacity
of contemporary humans to tolerate and enjoy the company of diverse
others suggests that in some respects, we may, on average, be tempera-
mentally alittle more like the bonobos than like chimpanzees. Against
this supposition is the sobering fact that aggression toward individuals
in the outgroup appears to be easily triggered when conditions favor
it, and such aggression has been a standard feature of human life in
historical times.” In any case, a temperament more easygoing than
that of chimpanzees, and entailing less fear and aggression within the
group, may have permitted cooperation to occur regularly enough that
cooperation came to be a standard practice, valued for its results.
Anthropologists suggest there is a link between the evolution of

the human disposition to engage in cooperative behavior on the one
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hand, and the lengthy period of dependency of human juveniles, and
the need for kin—mates, and often siblings and friends—to help to
rear the voung, on the other. Cooperative parenting, according to this
hypothesis, is a successful reproductive strategy.” Cooperation of the
parents may be even more fundamental. Since human infants require
exceptionally long periods to mature, it behooves fathers to play a big
role in seeing their offspring to a successful independence. Mating with
many females and fathering codles of offspring that compete poorly is,
given the dependency of human juveniles, a less successful strategy in
spreading one’s genes than helping to rear a selected few to competi-
tive strength. Assuming that cooperative parenting increases fitness,
long-term pair-bonding might, other things being equal, be a better
reproductive strategy than promiscuity. Sarah Hrdy discusses several
Amazonian hunter-horticultural tribes (including the Ache, Canela,
Mundumeu, and Mehinaku) in which women routinely consort with
more than one man, who then cooperate in rearing “their” children.
As she notes, “the Ache believe that fetuses are a composite from sev-
eral different men with whom the mother had sexual relations. . ..
'The Mehinaku joke about this joint patemity, referring to it as an ‘all-
male collective labor project.” These children have a better survival
rate than those without several fathers”

Hrdy suggests that cooperative parenting may reach back at least to
Homo erectus, whose brain capacity (8001100 cc’) was about twice
large as that of the australopithecines, though smaller than Homo
sapiens. Her argument is twofold. First, brain size predicts that the ju-
veniles would have had a long period of dependence, thus favoring
cooperative parenting (the head has to be small enough so that the
baby can pass through the birth canal, and expansion of the head and
the brain can occur after birth). Human babies are exceptionally im-
mature at birth, in contrast, for example, to rhesus monkeys. Hrdy's sec-
ond point concerns sexual dimorphism. Fossils indicate that in Homo
erectus, males were only about 18% larger than females, roughly similar

to the sexual dimorphism in modern humans (males are on average
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about 15% larger than females), but very different from existing chim-
panzees and the austrlopithecines. The relevant biology here is that
polygamous species —including birds and mammals—tend to be more
sexually dimorphic in size than monogamous species, presumably so
that males can police the harem and fend off other suitors. Thus male
gorillas are huge relative to female gorillas, male elephants seals are
huge relative to the females. But in the mamosets and titi monkeys,
wheo are monogamous, males and females are indistinguishable in size.

Mate attachment is believed to bear on sexual dimorphism in the
following way: with less need to fight to keep a harem secure and in
line, a males massive size becomes a cost rather than a benefit. Aside
from keeping themselves fed, human males need to help provide the
female with rich food to feed the fetus or keep the milk flowing, and
the slow-developing juveniles need a high-quality diet to mature.™ Un-
less a massive size serves some other purpose such as fighting other
males, it can end up just being a big mouth to feed. Over genertions,
when the mates bond for the long term, the large size differences be-
tween males and females tend on average to disappear. Another factor,
suggested by psychiatrist Randolph Nesse,” is that up to a point, male
genemsity and cooperativity might function rather like the peacock’s
tail. ‘That is, if 2 male can display generosity and cooperativity, this re-
flects well on his overall strength and health, and hence his desirability
to females as a mate. On Nesse's hypothesis, then, some social virtues
are favored by sexual selection.

Cooperative parenting, in tandem with stable pairbonding an-
chored by an oxvtocin and vasopressin network, might mean that
for hominins, for example, Homo erectus, Homo heidelbergensis, and
Homa sapiens, trust was a typical baseline within the family, and
could readily be extended to kin and affiliates in a small group, ben-
efits and reputation penmitting. Trust permits cooperation, and coop-
eration is associated with richer food resources, especially in beating
off competing scavengers and in hunting large animals. Aggression

within the group is modulated, while aggression toward the out-group
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might remain high. Like chimps, humans do kill individuals in the
out-groups, and unlike bonobos, female dominance over males seems
modenately rare.”

Data from mammoset behavior provides modest support for the hypo-
thesis that coopentive parenting accompanies, and cases the way for,
more comprehensive cooperation. Marmosets form long-term pair-
bonds and share parenting, and turn out to be somewhat similar to
humans in being willing to act so as to help another, without any ex-
pectation of reciprocity or reward. Neuroeconomist Frnst Fehr's lab
set up the experiment so that one caged marmoset could pull a tray to
enable a marmoset visible in an adjoining cage to get a piece of food,
though the puller still could not get to the food. The kindly manmo-
sets reliably put out the effort to help a stranger (all the appropriate
controls were in place) even when they could see that they themselves
had nothing to gain, and the lucky marmoset was, though visible, not
afriend or family member.” Chimpanzees and macaques, by contrast,
tend not to be willing to exert themselves so selflessly. Typically, even
the voung have to demand food or comfort. Interestingly, male mar-
mosets were much more likely than females to display this largesse.

Agegression brings us to vet another hypothesis conceming the
human disposition to cooperate, proposed by evolutionary theorist
Samuel Bowles.™ If ancestral groups (about 25-100 people) engaged
in lethal intergroup competition, where the group successful in battle
takes the resources of the vanquished, resource leveling (sharing the
spoils of victory, food sharing bevond the family, and respect between
males of one another’s bonds with females) would be needed to reward
those willing to risk life and limb. Resource leveling, and respect for
others men’swives, helps to ensure future loyalty and decreases within-
group competition. So, reasons Bowles, if elan wardare is accompanied
by practices of resource leveling, the genes for altruism will spread
through a population. The plausibility of Bowles’s hypothesis depends
on, among many other things, whether ancestral groups of homi-
nins did engage in lethal intergroup competition, and certainly hard
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evidence is difficult to come by, On this question, his recent analysis
of archaeological data suggests that around 50,000 vears ago, violence
did account for a remarkable number of deaths.” While at some sites
there 1s no evidence of violent death, at others, about 46% died vio-
lently. Averaged across sites, about 14% appear to have died violently, a
very high figure. Whether this is evidence of intergroup warfare is not
settled. A further question for Bowles is whether a different explana-
tion for altruism in women is needed, given that the selection pressure
seems to be confined to men.

Bowles argues that ethnographic and historical data on hunter-
gatherer societies living in conditions similar to those that probably
obtained during the early appearance of humans also support the prob-
ability of significant warfare. 'The ecological conditions may be crucial
to whether warfare was common or occasional. Warfare between Inuit
groups is believed to have been virtually nonexistent before contact
with Europeans, though the data indicate that wadare along the coast
of Hudson Bay and James Bay between Inuit and Cree, who were cul-
turally and linguistically very different, was not uncommon. Although
separating fact from fantasy in carly reports of Inuit life remains difficult,
we do know that life was exceedingly harsh and precarious, and groups
were small, varying between about 8 and 25 individuals. Inuitwould kil
a stranger, even another Inuit, caught within their territory, and would
kill for revenge, but they appeared to engage in all-out wars between
[nuit groups fairly rarely.” There was intermarrage between groups,
so the presence of kin in other groups may also have deterred tribal
conflict. The demands of the ecology and the constant battle against
starvation may have meant that war was excessively costly, and save for
the raids on the Cree for wives, it may have been countemproductive.

These four hypotheses regarding the evolution of human coop-
eration —loose hierarchy and relatively easygoing temperament, co-
operative parenting expanding to cooperation with the group, sexual
selection, and lethal intergroup competition —are not mutually exclu-
sive, and given the paucity of evidence of human social life 300,000
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vears ago, it will be interesting to watch the fate of each as new data

CIMeCrge.

In humans, the nature of social life changed enormously as the spe-
cies began to exploit the benefits of agriculture over a strictly hunter-
gathererlife. Agriculture and herding supports many more individuals,
and groups can become larger without depleting the resources of the
immediate areas. Trade can be conducted on a broader scale. New
divisions of labor — goatherds, boatbuilders, carpenters—appear. And
new social problems emerge: cultural practices, along with technol-
ogy, become more complex. New ways of doing things emerge, includ-
ing cooperation across clan boundaries. The conditions necessary for
sociality depend on the brain’s homeostatic emotions and the expan-
sion within one’s homeostatic ambit of offspring, kin, and affiliates.
Sociality also depends on the brain's capacity to learn —by imitation,
by trial and error, by conditioning, and by instruction. So far, little has
been said about the contribution of genes to the brain organization
that supports sociality. Chapter 5 will focus on genetic questions, and
on what is, and is not, known about how genes influence our social
behavior.
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5. Networking: Genes, Brains, and Behavior

As a species of mammal, humans seem capable of impressive coopera-
tion, especially among kin, but also among strangers, and especially
when conditions permit and advantages are discerned. Regarding this
capacity as “in our nature” has motivated a long ligt of evolutionary
biologists and psychologists to speculate on the genetic basis for co-
operation. One caution already on the table: quite a lot of human
cooperative behavior may be explained by capacities other than coop-
eration biologically defined (i.e., as selected for). For example, strong
sociable dispositions, along with the motivation to belong and learn
social practices, may suffice to explain many cases of joint efforts.
What other factors might figure inthe getting along and helping out?
A capacity to defer gratihcation and suppress costly impulses (known
as execulive functions) is important in acquiring social skills and mak-
ing cooperative behavior advantageous. Many humans are skilled in
evaluating what is in their long- and short-term interests, and they
frequently distinguish between genuine cooperation that might bring
general benefits, and phony cooperation that is really exploitation by
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an ambitious profiteer. In addition, humans are well able to draw on
past experience to find analogies to a current problem, and to then
apply an analogous solution. These abilities are presumably among
those Aristotle had in mind when, in his Nicomachean Eithics, he
discussed in great detail the acquisition of social virtue and wisdom
through experience.' Some of these capacities, jointly and severally,
may go a long way in explaining many examples of human coopera-
tion; for example, building a bridge to reach good pasture, which re-
quires cooperation in moving logs and hoisting them into place. These
considerations raise the possibility that cooperativity as such may not
be causally linked to large effects by specific genes, even though the
background neurobiological functions such as caring for offspring and
mates, and the desire to avoid punishment and disapproval, are highly
hentable. This would be rather like the discovery that while aggres-
sion in fruit Aies can be selected for in the lab, and hence is heritable,
ageression as such is not linked to large effects by specific genes dedi-
cated to the aggressive behavior. (More on this below.)

I am suggesting that caring—for self, kin and affiliates, for
example—can frequently give rise to mammalian and avian behavior
commonly called cooperative, and that the genetic background that
contributes to caring circuitry may carry more of the explanatory bur-
den for common instances of cooperation than previously supposed.
On this analysis, cooperation, like aggression in defense of offspring,
is 2 manifestation of attachment and caring. This does not rule out a
specific genetic basis for cooperation. It does, however, invite circum-
spection about genes for cooperativity, made more emphatic by recent
attempts to link genes and behavior in the fruit fly, to which 1 shall
now turn.

In their comprehensive and readable book How Genes Influence
Behavior (2010), geneticists Jonathan Flint, Ralph Greenspan, and
Kenneth Kendler list the criteria to be satisfied by a claim that "X is a
gene for Y
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We can summarize as follows: if gene X has a strong, specific
association with a behavioral trait or psychiatric disease in all
known environments and the physiological pathway from X
to Y is short or wellundestood, then it may be appropriate to
speak of X as a gene for Y. . .. Do genes have a spedific effect
on behavior? Almost certainly not.”

Genetic Networks

The relations between genes and behavior, as geneticist Ralph Greens-
pan nhscwcsf are not one-to-one, not even one-to-many; thr::.; are
many-to-mary. The significance of this point, now broadly appreciated
by geneticists, has been steadily eroding the idea of a bigeffect gene
for this or that specific behavior such as aggression or cooperation.
Let's start with evidence for one-to-many mappings. Pleiotropy —when
a gene plays a role in many different, and functionally distinet, aspects
of the phenotype (traits the organism has) — turns out to be not the ex-
ception, but the rule. Moreover, when a gene plays a role both in vital
operations of the organism’s body and in behavior, via brain circuitry,
then it is subject to stringent selection constraints. That is, behavioral
mutants still have to be viable and relatively normal.” If a mutation
happens to produce a behavioral advantage, it must not mess up other
bodily functions so much as to impenl viability. So if [ am born a ge-
nius but the mutation enabling my genius results in a dysfunctional
liver, my genius will go for nought. Only very rarely does a gene muta-
tion vield results that are sufficiently positive that the organism's body
and brain are advantaged in the struggle for life and reproduction.
The evidence indicates that most gene products (usually proteins
but some can be RNA—ribonucleic acid) do play multiple roles, in
body and brain. That is, the protein that a gene codes for may play

a role in such diverse functions as building a liver, maintaining the
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inner membrane of the esophagus, sweeping up extra neurotransmit-
ter at a synaptic site, and modification of a neuron’s membrane during
learning. Serotonin, for example, figures in cardiovascular regulation,
respiration, circadian rhythm, sleep-wake cycles, appetite, aggression,
sexual behavior, sensorimotor reactivity, pain sensitivity, and reward
learning.” Depression has been associated with a short allele (variant of
the gene) for the serotonin transporter protein, and the data are some-
times interpreted as meaning that having the gene causes depression.
In fact, the effects are actually small, though statistically significant,
and the presence of the short allele accounts only for 3-4% of the
variation in the general population of the measures of depression, and
7-9% of inherited variance of the trait. This means that many other
factors play an important role in the oceurrence of depression.” This
is not surprising. Consider that the physical trait of height in humans
is associated with 54 known alleles, but collectively, they account only
for 5% of the heritability of height. 'The rest is a mystery.

Here is a telling example of pleiotropy. In the early days of fruit Ay
genetics, it was widely believed that a single mutation to a gene called
“dunce” affected just one capacity, namely associative conditioning
(i.e., learning that one event predicts occurrence of another event; my
dog Duff learned that jangling car keys in the morning predicts a walk
to the beach). The dunce gene, it seemed, was the gene for associa-
tive conditioning, and was probably selected for the advantages aceru-
ing to those flies who could leam to associate one event with another.
In the beginning at least, it really looked that way. Follow-up studies,
however, show that the gene product (evelic AMP phosphodiesterase)
also plays a role in embryonic patterning, and in female fertility. This
was surprising —female fertility and the capacity to learn a conditioned
response would seem to have little to do with one another. They do not
even seem to form a functional eluster, at least at the maero level. But
genes are not one-trick ponies.

Given evolution's modus operandi —tinkering-oppotunistically rather

than redesigning-from=cratch — we should not expect our conception
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of functional categories at the macro level to map neatly onto genes
and gene products.” Thus “capacity for conditioning” does not one-to-
one-map onto dunce. In the very earliest stages of life on the planet, all
the functions of a gene product such as eyclic AMP phosphodiesterase
might have been more closely related, but as time and evolution moved
on, structural branch points became increasingly elaborate and widely
separated. Thus serotonin, perhaps handling only a single job in very
simple organisms, gets recnited for new tasks, and ultimately ends up
doing many things whose connections with each other are lost in our
evolutionary past. Consequently the functions of the gene product can
end up in very different categones. The various functions associated
with the products of dunce may have something in common in the deep
history of evolution, but that commonality cannot possibly be read off
our conventional categorization of functions such as female fertility or
associative conditioning. By and large, the strategy of trying to link a
single gene to a particular phenotype has been superseded by the under-
standing that genes often form networks, and that a given gene is likely
to figure in many jobs.

Now forthe many-to-one-mapping problem, and the parable of fruit
flv aggression. In fruit flies and mice, a connection between serotonin
and aggression has been observed. Experimentally elevating levels of
serotonin using dnigs or genetic techniques increases aggression in
the fruit fly; genetically silencing serotonin circuits decreases aggres-
sion. On the other hand, elevating levels of neuropeptide-F decreases
aggression, and genetically silencing neuropeptide-F increases aggres-
sion.” These results are, moreover, consistent with experiments on the
mouse, suggesting conservation of mechanisms for aggression through
evolutionary change. One might even be tempted to think of the gene
that expresses serotonin as the “aggression gene.” Not so.

Over some twenty-one generations, Hemman Dierick and Ralph
Greenspan'’ selectively bred aggressive fruit flies (the little pugilists
keep on fighting rather than quitting, and are thirty times more aggres-
sive than the wild type). Since the flies had been bred for aggressive
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behavior, it was possible then to ask: What are the genetic differences
between the aggressive and the docile flies? To do this, they compared
the gene-expression profiles of the aggressive flies with those of their
more docile cousins using molecular techniques (microarray analysis).
(A gene is expressed either when it makes the protein it codes for, or,
in the case of noncoding genes, it makes RNA. So for a coding gene,
an increase in its expression means that more of the protein it codes
for is produced. Gene expression may be regulated by vet other genes
and their products, which may turn a gene off or on. Altering genes
expression can alter the observable traits of an organism.

If the gene for serotonin really was the key to levels of aggression in
an organism, one would predict that the aggressive flies would have an
increase in serotonin. The surprsing result was that this is not what
was observed in the analysis of gene expression. In fact, no single gene
could be fingered as specifically associated with aggression. Gene ex-
pression differences between aggressive and wild-type fruit flies were
found in about 80 different genes; the differences in expression in those
identified were all quite small. Moreover, many of the 80 genes whose
expression changed (up or down) are genes known to play a ole in a
hodgepodge of phenotypic events —cuticle formation, muscle contrac-
tion, energy metabolism, RNA binding, DNA binding, development of
a range of stuctures including cytoskeleton. No single gene on its own
scemed to make much difference, but collectively the changes in the
80 genes did somehow produce highly aggressive fruit flies. Not all of
the 80 different genes are necessarily related to the aggressive pheno-
tvpes, since some are undoubtedly “hitchhiking” along with those that
were selected.

The crux of “The Parable of Aggression in the Fruit Fly”" can be
summarized thus: there is no single, big-effect gene for aggression in
the fruit fly. Of those many genes differentially expressed between the
wild-type and aggressive lines, none were the genes involved in sero-
tonin or neuropeptide-F expression. None were even other proteins in
the serotonin-metabolism chain.” How can that be, given the eadier
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experiments showing that elevating serotonin levels enhances aggres-
sion? It seems puzzling, at least until one recalls the complexity of
genotype-phenotype relationships Ralph Greenspan has emphasized;
genes are part of networks, influencing and interacting with each other
and with features of the environment.”* One factor contributing to this
complexity is that serotonin is a very ancient molecule, important, as
noted above, in a motley asotment of brain and body functions, in-
cluding sleep, mood, gut motility (such stomach and intestinal con-
tractions), bladder functions, cardiovascular function, stress responses,
induction of smooth muscle proliferation in lung vessel during embryo-
logical development, and regulating acute and chronic responses to
low levels of oxygen (hypoxia).”” The unsuitability of the label “aggres-
sion gene” is glaringly obvious. The diversity in serotonin’s jobs helps
explain how it is that changing its levels can have widespread effects
all over the brain and body. For these changes can cascade into other
effects, which may in turn exert an influence on aggressive behavior.
The idea is not merely that things are complex, which they surely are,
but that a gene product can have many roles, and genes interact in ways
that are typical of a nonlinear dynamical system —more like the behav-
ior of a flock of crows than that of clock. As Greenspan has remarked,
“The wider the network of contacts a gene product makes, the more
chances there are for an alteration in another gene to influence it.""

The complexities pile on. Because genes and their products are
involved in the construction of body and brain, and because the ner-
vous system interacts with the environment in a manner that in turn
can cause changes in gene expression, it is improbable in the extreme
that a situationally sensitive behavior such as aggression or coopera-
tion can be causally linked to the presence of a single gene oreven a
couple of genes.”

As the developing organism interacts with the environment, gene
expression may be upregulated or downregulated (more protein is
made or less protein is made). Neuroscientist Enc Kandel was inter-
ested in whether there would be changes in gene expression when
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mice learned something, in this case, to associate a location with a
mild foot shock, and found that there was. In companng the brains
of the conditioned mice with naive mice, he found two genes that
were highly expressed in the system mediating fear—in the lateral
micleus of the amygdala (needed for processing fear responses) and in
the pathways carrying the fearful auditory signal to the lateral nucleus
amygdala." For another example, in voung songhirds, gene expression
of the gene zenkis tnggered when the bird hears the song of its species,
the gene product playing a role in the bird's learning the song of its
own specics.

Despair is not the lesson of this bewildering complexity. Nor is the
lesson that genes do not affect behavior. They do, of course, and heri-
tability studies in populations confirm that some traits are highly heri-
table. Height, for example, is strongly heritable, as are temperamental
profiles (e.g.. introversion, extroversion, and probably degrees of so-
ciability), and the susceptibility to schizophrenia or aleoholism. The
point is that if a certain form of coopenation, such as making alarm
calls when a predator appears, has a genetic basis, it is likely to be
related to the expression of many genes, and their expression may be
linked to events in the environment.

Almost certainly social behavior in mammals depends on genes
for oxytocin (OXT), oxytocin receptors (OXTR)," vasopressin (AVP),
endogenous opiates, dopamine, and dopamine receptors, serotonin
and serotonin receptors, as well as genes involved in the development
of circuitry such as that supporting the extensive pathways of the vagus
nerve through the body. For starters.

As Frances Champagne and Michael Meaney have shown, licking
and grooming by the mother rodent has effects on the subsequent so-
cial behavior of the babies; pups who get plenty of licking and groom-
ing are more socially adept than pups who do not.”” Genes are part
of a flexible, interactive network that includes other genes, the body,
the brain, and the environment. But to quote Greenspan again, “Svn-
ergism and network flexibility make it easier to conceive of how new

rought to you by | The Mational Libraiy of the

Download Date



Genes, Brains, and Behavior = 103

properties in behavior can emerge: tune up an allele here, tune down
another one there, combine them with some other preexisting vari-

w]4

ants, and boom! You have a new behavior.

Innate Moral Principles and Innate Moral Foundations

In humans, ecological conditions, accidents of history, and cultural
practices result in striking diversity in social organizations, including
that aspect we refer to as morality. Even so, at a general level of de-
scription, there are obvious common themes among social organiza-
tions regarding values. One the face of it, these appear to reflect similar
general strategies for solving rather similar problems of living together.
Counage in defense, cunning in the hunt, honesty in transactions, tol-
erance of idiosynerasies, and willingness to reconcile—these are values
touted in the stories not only of aboriginal tribes, but of agricultural
and post-industrial people as well. Many groups share similar stones
of vices: aggression gone sour, lust overwhelming good judgment, self-
indulgence branging ruin, ambition wreaking havoc, and miserliness
leading to loneliness.

The generality of these themes does not entail that humans have
a “hard-wired module” specifving particular kinds of social behavior,
where the wiring-up is controlled by genes dedicated to producing
that behavior. Although such a hypothesis cannot be absolutely ruled
out, the complexity of gene-behavior relationships illustrated by “The
Parable of Aggression in the Fruit Flv™ suggests that aggression in the
human, not to mention cooperation in the human, is unlikely to be
associated with a few large-cffect genes. Granting individual human
differences, similarly organized brains facing similar problems are
likely to land on similar solutions. Wood works well in boatbuilding,
merriment cases social tensions, competitive games are less costly than
fights. Languages may have emerged from similar pushes and pulls,

w2l

without the help of a dedicated, new “language gene.
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Complexity in genes-brain-behavior interactions notwithstanding,
the idea that morality is basically innate remains irresistible. As with
many ideas that bob up again and again despite withering criticism,
enough is right about it to attract adherents. There is no doubt that
genes have a huge effect on our nature, but the problem is to say
something meaningful about that relationship. 'The more distant one
is from the hands-on study of genes, the greater the temptation to wave
vaguely in the direction of genes and innateness and selection, as the
source of an explanation for aspects of human behavior.

Plato, among the first to “solve” the problem of where values come
from by invoking innateness, argued that we are bom knowing the
basic principles of morality, though he had to admit that the process
of birth must entail some forgetting and introduces some weakness in
the face of temptation. Fortunately, he thought, the innate knowledge
is gradually recollected through time and experience, and in old age,
if lucky, we can be knowledgeable once more about the Good. Plato
had no decent theory to explain how our previous selves came by the
knowledge in the fisst place, only pushing the problem back further.
This remains a totally unsolved Platonic problem.

Recently, Mare Hauser, a psychologist and animal behavior scien-
tist, defended the innateness approach to momlity. Hauser thinks there
are universals in human momal understanding — views about what is
right and what is wrong —that obtain in all societies. These universals
are, he contends, visible in the unreflective intuitions that people sum-
mon in addressing a specific moral issue. For example, Hauser finds
that there is widespread agreement that incest is wrong, and that drink-
ing apple juice from a brand-new bedpan is disgusting.™

Universals in moral intuitions, so Hauser's argument continues, are
strong evidence of an innate physiological organization that, given
normal brain development, typically vields those intuitions. Call these
moral intuitions, conscience, or perhaps, with Hauser, products of the
mordal organ. Hauser's own view and research program are modeled
on linguist Noam Chomsky's view on the ongin of human language
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and language acquisition. Chomsky believes that the human brain is
genetically equipped with a unique “language organ” specifving ab-
stract principles of syntax that become more concrete with exposure to
language. From this organ flows our grammatical intuitions, and our
ability to learn specific languages. Hauser argues that humans likewise
have a “moral organ” that specifies the universal principles of morality,
and from which originates our moral intuitions about right and wrong:
“we are born with abstract rules or principles, with nurture entering the
picture to set the parameters and guide us toward acquisition of par-
ticular moral systems.™ In emphasizing the hardwired aspect, Hauser
says, “Once we have acquired our culture's specific moral norms—a
process that is more like growing a limb than sitting in Sunday school
and learning about virtues and vices —we judge whether actions are
permissible, obligatory, or forbidden, without conscious reasoning and
without explicit access to the underlying principles.”’

We have already spent some time looking at genetic networks and
genecnvironmental interactions; we need to dwell alittle more on the
issue of exactly what is meant by “innate” in the context of behavior.
An expression with a tortured history, “innate” is used to refer to a wide
or a narrow range of phenomena, or much in between. A concertina
concept —one that expands and contracts as the convesation and crit-
icism fluctuate —innateness sometimes impedes clarity. To defend a
hypothesis about innateness for a particular behavioral trait, what kind
of factual evidence must be marshaled? As compactly stated by Flint,
Greenspan, and Kendler early in this chapter,” one needs to identify
the genes involved, show how they help organize neural circuitry, and
then show the relation of the circuitry to the behavior. Lacking that—
and invariably that is lacking in human studies —social scientists resort
to identifying what is innate via behavior. How does that work? Some-
times the specification rests on the idea that for anything we can easily
acquire through learning, the genes provide the brain with an innate
capacity—a structural “readiness.” Anything? Even reading, riding a

bicycle, and milking a cow —all of which are typically easily learned,
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but cannot have been selected for in the evolution of the human
brain?” Because such generality seems to bleed the meaning out of
the term, anything has to replaced with a more adequate filter.

On a more restricted vse of innate, it refers to those behaviors that
are both “genetically programmed” and universally displayed by all in-
dividual that carry the relevant genes (and easilylearned). Generally, of
course, which genes are implicated is not known, and “easily learned”
has, as noted, its own problems, so the heavy lifting falls to universality.
Because there are not only gene-environment interactions, but also in-
teractions between the developing brain and the environment within
the uterus, some researchers find this proposed modification for innate
too imprecise and too burdened with historical mistakes to be useful

According to Hauser, “our monal faculty is equipped with a universal
moral grammar, a toolkit for building specific monal svstems.” Echoing
Chomsky's claim that there are unlearnable languages, Hauser states
futher, “Our moral instinets are immune to the explicitly articulated
commandments handed down by religions and governments.” Hauser's
optimism with respect to innate moral intuitions is perhaps inspiring,
but it is truly hard to square with history and anthropology. Consider
the many examples of human sacnfices as part of religious ntuaks, the
vilnerability to propaganda, the willingness to go to war on a tide of jin-
goism, the nontrivial varability in monal customs conceming the status
of women, totture during the various Inquisitions and wars, and most
remarkably, the mass murder of Jews, Tutsis, Ukminians, Poles, Lithua-
nians, and Native Americans, to name but a few of the massacres. Sadly,
many of these practices did follow the exhortations and encouragement
by governments and religions. One cannot but conclude that our moral
behavior seems more susceptible “to the explicitly adiculated com-
mandments handed down by religions and governments” than what,
according to Hauser, can be expected from a properly functioning moral
organ. The question of evidence for Hauser’s hypothesis is pressing.

Apart from concern about the semantic unsteadiness in innate, |

also have reservations about what universality, when actually observed,
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implies. | suspect that the existence of common themes and styles in
human behavior is not a reliable sign of a genetic basis for a specific
behavior.™ Let me explain. A universally {or more likely, widely) dis-
plaved behavior may be innate, but it may also just be a common
solution to a very common prnblr:m.y For contrasting examples, note
that blinking in reaction to a puff of air directed at the eve is a reflex.
It appears to be a direct outcome of known brainstem circuitry, and
is minimally affected by the environment, and minimally affected by
training. If one feels compelled to use the concept of “hard-wired” in
human behavior, this case may be as good as it gets. By contrast, mak-
ing boats out of wood is common in cultures that have access to wood
and a desire to move about on water.” Apparently, boat-making with
wood is universal, and probably was used by earlier hominins to get
themselves to Indonesia. But is it innate? Do we have a genetic basis
for making boats? Do we have an innate “boat-making organ”?"
Probably not. Wood is just a good solution to the problem of making
a boat, because it floats, is available in lots of places, and is moderately
easy to work with. Logs can be lashed together, a large tree can be hol-
lowed out with stone axes, and so forth. Making boats of wood is a rea-
sonable solution to a problem; that is all it is. Or, as the late Elizabeth
Bates famously pointed out, in all cultures, people feed themselves with
their hands —not because they have an innate hand-feeding module
programmed by the handHeeding gene, but because given our physi-
cal equipment, eating with hands is a good solution to a problem. We
could, if determined, eat with our feet, or just lean over and put our
faces in our food (and we sometimes doj. But using hands is an obwi-
ous, rather efficient way of getting the job done, and that convenience,
given our equipment, is all that is needed to explain the universality of
hand-feeding. Now for an example from the domain of monality.
Truth-telling is widely considered a virtue. "This is plausibly related
to the fact that for reasons pertaining to survival, humans value ac-
curate predictions, and hence value being able to rely on one another
for information regarding food sources, predators, how to make a boat,
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and so forth. Because our life and well-being depend on it, reliability
is preferred over unreliability. A social practice that approves truth-
telling and disapproves deception does not imply the existence of
a special gene or a special module; it can be explained in terms of
routine human problem-solving, given human intelligence and the
platform for sociability. Seeing the practice this way also is consistent
with the fact that humans are quite willing to deceive when conditions
clearly require it, such as when prudence requires deceiving an enemy
of the community. Spies, after all, are supposed to deceive, as are un-
dercover police in a sting operation. And “white lies” in the service of
social graciousness are absolutely required, according to Miss Man-
ners. Which is why truth-telling is a social practice, not a strict rule.
The impropriety of telling the truth on certain occasions is learned
along with the practice of genenlly telling the truth. (See chapter 6,
where the role of rules is more thoroughly explored.)

What these examples imply is that for these cases at least, no innate
brain modules are needed—no boatbuilding or hand-feeding or truth-
telling genes need be postulated. The logical point is simple: univer-
sality is consistent with the existence of an innate module, but it does
not imply the existence of an innate module. Compelling evidence in
addition to universality is needed. For some traits, it may be that if it
is innate, then it is universal. But it would be a fallacy to say, well, the
trait is universal, therefore it must be innate. ™

Importantly, traits may be innate without being universal, as is
lactase persistence in a subset of humans. Methodologically, such di-
versity in traits among populations can be a boon. As philosophers of
science Jonathan Kaplan and David Buller both point out, if compari-
soms between populations regarding differential appearance of a trait
can be linked to relevant differences in the ecology, then they can be
linked to an adaptation for the trait in special ecological conditions.”
Comparison of populations with and without light skin helped nail
down the hypothesis that light skin allows for greater penetration of
ultraviolet light, enhancing synthesis of vitamin D. 'This penetration
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i5 useful in latitudes far from the equator where the winters are long
{and where light skin is common), and a handicap in latitudes closer
to the equator where sunbum would be a problem. At least 100 genes
have been implicated in skin pigmentation, so how exactly light skin
emerged in populations that migrated into Europe is not completely
understood. Still, this serves as a reminder that a trait may have a ge-
netic basis but not be universal.

Here is the more general caution: when it comes to behavior such
as displays of cooperation, as opposed to the eve-blink reflex, appeal-
ing to innateness is often minimally informative. That is because what
mediates the behavior is neural creuitry, and neural cirenitry, as we
have seen, is the outcome of genegene, gene-neuon-environment,
neuron-neuron, and brain-environment interactions. Without a doubt,
genes have a huge role to play in what we are, but exactly what the role
is remains to be clarified.

Learning, of course, greatly adds to the complexity of the picture.
Neuroscientist Charles Gross observes that in some humans who pay
a lot of attention to cars there are regions of the temporal lobe that
respond differently to different models of cars—to Cadillac Seville ver-
sus Audi 5000 versus Ford Taurus.™ This can be demonstrated using
brain imaging techniques. Is such a region an innate “car” module?
Obviously, car model identification was not selected for in our evolu-
tionary history, though such a capacity may be highly advantageous
these days. The temporal lobe, as Gross says, seems to be a general-
purpose analyzer of visual forms that are relevant to how the animal
makes its living. The basic lesson then is that working backwards from
the existence of a certain behavior to a brain region that supports that
behavior to the innateness of a function is, especially in animals that
are prodigious learners, a project fraught with evidential hazard.

As things stand, it is clear that postulating “genes for” truth-telling,
for example, has little to recommend it.*" If, as described earlier, the
relation between aggressiveness and genes in the fruit fly is compli-
cated, then it is not surprising that the relation between genes and
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moral values espoused by humans, with their massive prefrontal cor-
tex, their immaturity at birth, and the staggering amount of learning
they do, looks to be very complicated indeed.

Hauser is surely to be applauded for favoring scientific approaches
in trying to discover the moral intuitions of the general public regard-
ing certain moral dilemmas, and he does draw on a very broad sam-
pling of opinion, to be sure. Nevertheless, the apparent universalities
that he finds in responses to questionnaires maybe be patly owed to
the simplicity, and lack of context, for many of the dilemma-stories
subjects are asked to respond to. And as Philip Zimbardo has shown in
his decades of careful work, a person’s written response to a question-
naire may bear only a slight resemblance to what he or she would do
if actually placed in a real situation.”

Consider one example from Hauser. Virtually evervone who fills
out his questionnaire responds with disgust to the idea of drinking
fresh apple juice out of brand-new hospital bedpan. But what is the
context for this? If | were to consider the idea as | sit now at my desk,
well fed and well hydrated, | would not find it appealing, obviously
because of the association with urine. Suppose, however, | am desper-
ately dehydrated, stranded in the desert, and (miraculously) a camel
appears with the bedpan full of fresh apple juice strapped to its hump.
Would | find drinking it disgusting? Mot in the slightest. How would
contemporary subjects respond to the idea of using salt obtained by
evaporating urine? My guess is that they would respond with disgust.
Yet the Aztecs, hard put to find salt, used that as a method.™ Were |
an Aztec in that cireumstance, [ am betting | would tuck into the salt
with gusto, not disgust, just as the Aztecs likely did.”As both Aristotle
and Confucius realized, context matters a lot, which is why they both
considered moral knowledge to be moted in skills and dispositions, not
a set of rules or, in Hauser's terms, a “moral grammar.”

So the further caution is this: the existence of one’s own powerful

intuition about what is disgusting or wrong is not evidence that the
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intuition has an innate basis. [t is consistent with that possibility, but it
i5 also consistent with the possibility that the intuition reflects a social
practice picked up during childhood, and ingrained via the reward
system. ™

Moreover, as Cambridge philosopher Simon Blackburn points out
in contrast to Hauser, many moral dilemmas are addressed not auto-
matically and instantly, but reflectively, with long, thoughtful delil-
eration.'’ Sometimes they remain unsettled for extended periods of
time. Jurists, and those in govemment, as well as ordinary people, may
struggle long and hard over the right way to handle moral problems
involving inheritance laws, charging interest on loans, taxation, organ
donation, eminent domain, “mainstreaming” mentally handicapped
children in school, euthanasia for the terminally ill, immigration
policy, war, removing children from parents, and capital punishment.
On these topics, instant intuitions may give answers that backfire, and
fair-minded disagreement can persist for decades. Hauser's claim that
momal judgment does not inveolve conscious reasoning may apply in
some situations such as seeing a child choking at dinner, but it clearly
does not apply in multitudes of other situations, such as whether to go
to war against a neighboring country.

Attuned to the realities besetting actual moral deliberation and ne-
gotiation, Blackbum challenges Hauser's analogy between moral intu-
itions and linguistic intuitions: “So to sum up they [momal intuitions)
are apparently not abundant, not instant, not inarticulate, not inflex-
ible and not certain. Any similarity to language processing is therefore
on the face of it quite slight, and so, [ fear, may be the prospects for div-
ing down to find hidden principles constraining them.”™ Blackburn's
summary captures well the profound disanalogies between linguistic
intuitions and moral judgment. It would perhaps be appropriate to
add that the originating germ of the analogy (the so-called “language
organ” and grammatical universals) is itself the subject of more than a

little skeptical debate.*
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Jonathan Haidt and Moral Foundations

Jonathan Haidt, a psychologist,” argues that human morality is based
on five fundamental intuitions, where cach corresponds to an adapta-
tion to an ecological condition, and each has its characteristic emo-
tion. His theory includes a hypothesis to the effect that evolution
favored humans who displaved these five virtues. "The list he offers
consists of name-pairs for the domains of intuitions, matched with the

adaptive behavior.

L. hann/care —protect and care for voung, vulnerable, or injured
kin

. faimess/reci procity —reap benefits of dyadic cooperation with

[

non-kin
. ingroupfloyalty — reap benehts of group cooperation

o

. authorityfrespect —negotiate hierarchy, defer selectively
. purity/sanctity —avoid microbes and parasites’’

Er

Itemizing fundamental virtues has a venermble history in philosophy.
Socrates, for example, starts with five (wisdom, courage, moderation,
picty, and justice), but on reflection, demotes piety from the list, on
grounds that it is not really 2 human virtue, but something that could
be safely left to the Oracle at Delphi. 'The list in the Buddhist Abhid-
harma invites us to avoid the “three poisons” (hatred, craving, and de-
lusion) and their assorted denvatives, while adhering to “Four Noble
Truths” (loving-kindness, compassion, appreciative joy, and equanim-
ity).* Mencius, a classical Chinese philosopher (4th ¢. BCE), listed four
overarching virtues: benevolence, righteousness, propriety, and wisdom.

Anstotle’s list distinguishes between intellectual virtues and those
he calls vidues of character or ethical virtues. Aristotle emphasized that
establishing appropriate habits in early life was essential for practical
wisdom.” As a useful bit of practical wisdom, he suggested that choos-
ing the middle ground between extremes of behavior was a reliable,
though not infallible, guide to leading a virtuous life—a rule of thumb
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known as the Golden Mean (not to be confused with the Golden
Rule: “Do unto others as vou would be done by”). The Golden Mean
counsels us that the middle ground is generally good: one should be
neither reckless nor timid, but appropriately courageous; neither tight-
fisted nor openhanded, but appropriately generous; neither wholly
indulgent nor utterly abstemious, but moderate; and so forth. How
to be appropriate is not something that is settled by applying a nle,
according to Aristotle; it requires practical wisdom, acquired through
experience and reflection.

T'he Stoics emphasized the importance of prudence, wisdom, cour-
age, and modertion, among other vittues. In the Middle Ages, others,
including Aquinas and Ockham, also listed virtues, but in contrast to
Socrates, “obeying God” was high on the list. Fach of Aesop's fables
ends with a summary statement of a bit of moral wisdom, which could
be paired with a corresponding virtue, often that of prudence or mod-
esty or kindness—"The moral of the story is.. . ™ In later periods,
thrift and hard work were emphasized alongside the other virtues, as in
Benjamin Franklin's list of thirteen vitues and, much more recently,
in William Bennett's list of ten virtues.*

So Haidt is in respectable, if fairly crowded, company. Neverthe-
less, Haidt wants to do more than just make a respectable list in the
company of others. He wants also to claim an evolutionary basis for
why some moral intuitions on his list {eg., fairmess) are actually fun-
damental and innate, while others (e.g., truth-telling, or staving-calm-
andcarrying-on) are secondary. Haidt's strategy has three parts: (1)
identify the basic domains of intuition from what is known about the
evolutionary conditions of early humans. (2) Show that these value-
dispositions are common across diverse cultures. (3) Show that each
value-disposition has its unique “characteristic emotion,” thus support-
ing the idea that it was selected for, and that it is fundamental, not
secondary ™

Although the ambition of Haidt's project is laudable, the execu-
tion is disappointingly insensitive to the height of the evidence bar. No
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factual support from molecular biology, neuroscience, or evolutionary
biology is marshaled for his substantive claims about basic domains
of intuitions. A danger in the project is that inferring what behavioral
traits were selected for in human evolution cannot be solved by a vivid
imagination about the ancestral condition plus selected evidence
about cross-cultural similarity, evidence that could be explained in
many different ways.”

'The problem can be illustrated with Haidt's inclusion of a punty
and sanctity domain as fundamental. His idea is that in the evolu-
tion of the human brin, religions would have served the well-being
of individuals in the group who adhered to the religion, and hence
the inclination would have been selected for in the biological evolu-
tion of the human brain. According to this view, beneficial intuitions
about cleanliness and punty, originally connected to food, quite natu-
rally attached themselves to local religious practices and objects. 'The
foregoing sketches Haidt's account of what he believes is an innate
inclination to religions adherence, and is meant to help explain the
widespread occurrence of religions.

The problem is, theories abound to explain religions in terms of
natural selection, and the lack of substantiating evidence makes them
equally unappealing. "To illustrate, one hypothesis meant to explain
religious behavior, popular among anthropologists and psyehologists,
refers to costly signaling, which is a behavior displayed as a way of
signaling cooperative intent and reliability. Examples of costly signal-
ing would be sacrifices of goats and chickens, or the renunciation of
comforts such as warm baths, or of pleasures such as dancing or sex.
Simplified, the idea is that individuals who join a group and willingly
accept the group’s renunciations (costly signaling) are identifiable as
reliable cooperators. Benehits flow from group membership; costly sig-
naling is the price we pay to be members, and it helps to deter cheaters
and freeloaders, who, ex hypothesi, would not want to pay. According
to the costly signaling hypothesis, willingness to display costly signals
would be selected for in the evolution of the species, since individuals
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could use them to find one another, and to expand groups with strongly
cooperative members. Thus religion —usually involving costly signals
such as sacrifices and renunciations — emerges as an innate module.”
This sounds like a reasonable account, except that the evidence for
the “costly signaling” hypothesis is in embarrassingly short supply. As
philosophers have shown, none of the versions of this view are both
logically coherent and sufficiently well supported to appear solid ™

Other strategies for explaining the ubiquity of religions proceed by
arguing that in-group bonding occurs dunng religious rituals, enhane-
ing attachment and loyalty, and that religion is thus a byproduct of
social bonding. Consequently, religious dispositions were selected for
owing to the benefits of strong in-group bonds. This was advantageous
in various aspects of social life where cooperation was needed. A some-
what different theory is that there are close links between religions and
war. The motivating observation is that gods and spirits of war are very
common, along with rituals with connections to war and fighting, and
rewards for courageous ghters. Success in war, in both attack and de-
fense, is a selective advantage, and religion aids a war effort.” Others
have claimed that because people who had religious dispositions were
on the whole healthier, the disposition to religion was selected for.™
Though their arguments have been challenged and though there are
some data showing that patients engaged in a religious “struggle” may
actually be less h mlth:.;,ﬁ this link to health remains attractive to many
people as a justification for religious faith.™

Another popular cluster of hypotheses claims that the disposition to
religious beliefs is not selected for as such, but as a by-product of vari-
ous other functions, such as attachment to parents, the wish for help
in distress, and the inclination to explain mysteries and catastrophes
by expanding one’s attribution of mental states from the domain of
observable humans to a domain of unobservable Others. Since reli-
gions are stunningly various, and deities come in all shapes, powers,
and mumbers (including zero), no single explanation along these lines
holds much promise of doing the trick. Rather, a skein of interlocking
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explanations for differentaspects of behavior that gets called “religions”
may be more serviceable, in something like the way that many differ-
ent things can be called music.” In any case, the plethora of selection
theories to explain the prevalence of religious beliefs, none adequately
supported by evidence so far, shows why leery evolutionary biologists
and geneticists have shelved umpteen theories about innate modules
as “just so” stories.™ Speculations are of course useful in inspiring ex-
periments, and are not to be discouraged. The point is, | prefer not buy
into one, or be asked to, until some results bear upon its truth.

The classical problem that bedevils all innateness theories of be-
havior is that in the absence of supporting evidence concerning genes
and their relation to brain circuitry involved, the theories totter over
when pushed. Haidt, for example, relies quite heavily on whether or
not a skill is easily leamed to demarcate skills the brain is innately
“prepared for” and those that it is not so prepared for.” But how do you
defend, without resorting to ad hoc fixes, the innateness of some “cas-
ily learned” things while excluding other “casily learned” things, like
riding a bicycle, tving a reef knot, putting on shoes, or fishing for trout
with a worm on a hook? Conversely, leaming skills of self-control, ar-
guably something the brin probably is “prepared for,” is often not
casy. Fase of learning of a skill is consistent with innateness, but it does
not imply it. The problems facing claims about the innateness of foun-
dational moral behavios are daunting, and without strong evidential

support, the innateness claims are left dangling.

Aristotle, in his discussions of morality, emphasizes social skills asyield-
ing the flexibility, aptness, and practicality required for flourishing in
the social domain. In his view, the exercise of social skills depends on
acquiring the appropriate habits, and can be greatly influenced by the
role models, social practices, and institutions one encounters in daily

life. An essential component of normal sociality involves our ability
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to attribute mental states to others. Without that capacity, we cannot
empathize with their plight, nor understand their intentions, feelings,
beliefs, and what they are up to. By and large humans are adepts in
empathizing, and more generally, in “reading minds” —knowing what
others feel, intend, want, and so forth. When the capacity begins to
fail, as in frontotemporal dementia, which involves the degeneration
of neural tissue in the frontal and temporal cottices, the effect is truly
catastrophic, reminding us of how deeply important are the skills that
we generally exercise effortlessly, fluently, and routinely. In the next
chapter, | shall look more closely at what is known about the neuro-

biology of understanding minds —others” and one’s own.
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6. Skills for a Social Life

The social world and its awesome complexity has long been the focus
of performances — informally in improvised skits around the campfire,
and more formally, in elaborate productions by professionals on mas-
sive stages. Among the cast of characters in a play, there is inevitably
a wide vanation in social intelligence, sometimes with a tragic end,
as in King Lear. Comedy too is often wrapped around the contrasts
between the socially adept and the socially bunglesome. A painfully
funny character, such as Basil Fawlty (played by John Cleese in Fawlty
Towers), reminds us of the agony caused by a foolish lie that has to be
protected with increasingly intricate subterfuge to ward off more seni-
ous troubles, or by the brief lapse in self-control when dealing with an
annoying customer. Basil's cooler and socially skilled wife Sybil is the
foil, and her hoteliers professionalism makes more vivid the wholly
unnecessary social jams into which Basil regularly gets himself stuck.
What adds to the humor is that poor Basil is rather endearing, whereas
Sybil, whose sincerity is often in doubt, is not. What are the differences
in the brain between the socially skilled and the socially clumsy? What
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are social skills? How did the human social game come to be so com-
plex, so subtle and full of shades upon shades of meaning?

In the front of the brain resides the prefrontal cortex (PFC), a large
stretch of cortex whose most anterior region is behind the forehead.' [t
is the PFC, and its pathways to emotional brain structures, that vields
the intelligence in human social behavior. When, after a stupid mis-
take, we slap our forcheads, we are giving a bit of a rattle to the PFC.

In the evolution of the hominin brain, the PFC became greatly ex-
panded, and is much larger relative to body size in humans than in our
mammalian relatives such as monkeys (see figure 6.1). The human
PFC differs not just in size, but also in the density of major pathways
connecting it to sensory areas in the posterior parts of the cortex.”

Neuroscientists think that the selective advantages of the larger
PFC included greater capacity to predict, both in the social and in the
physical domain, along with a greater capacity to capitalize on those
predictions by deferring gratification and exercising self-control.” This
has enabled greater flexibility in response to what is going on in the
world, releasing us from the stock responses to threat and pain seen in
evolutionarily simpler mammals such as rodents. With greater predic-
tive capacities come greater opportunities to manipulate, in both the
social and physical domains.

The cortical structures erucial to movement and behavior are also
in the frontal cortex, just behind the PFC, and complex cognitive-
motor skills rely on coordination between the frontal lobe and subcor-
tical structures such as the basal ganglia. Altogether, Mother Nature
seems to have found a winner in the PFC, and owing to its role in so
many higher functions, the human PFC has been called “the organ of
civilization™ Unfortunately, the mechanisms whereby the neuronal
circuits in the frontal cortex perform this array of functions are not vet
well understood, though neuroscientists have unearthed some essen-
tial elements in the story. Anatomists have shown that the prefrontal
structures are densely connected to evolutionarily older subcortical
structures such as the amvgdala, hypothalamus, basal ganglia, and
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Figure 6.1, The dark area corresponds tothe prefrontal cortex i eaeh of the six species
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hemisphiere i epresented. Not o seal e, Reprinted from Joagquin Fuster, The Prefrntal
Caorfex, #th ed. [Amsterdam: Academic PressBlsevier, 2008}, With permisdon from
Elsevier.

muclens accumbens, and are closely tied to emotions, feelings, sensa-
tion, drives, and the general state of the body.” A new anatomical tech-
nique, tensor diffusion imaging ('TDI), is patticularly advantageous in
this study, since unlike traditional anatomical techniques, it can be
used on living subjects, including humans.® TDI research reveals a
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pattern of connectivity commaon throughout the cortex, including the
PFC: dense local connections, sparse distant connections, making for
a “small world” configuration overall; not everything is connected to
everything else, but via “well-connected” neighbors, a series of short
hops allows you to reach everyone else.”

Careful dinical observations of stroke patients and patients with
localized damage to the PFC have revealed correlations between
damage to particular areas and particular deficits in function suffered
by those patients. These studies have helped to map the functional or-
ganization of this large cortical territory. For example, damage to the
orbitofrontal areas (roughly, the cortex above the orbits of the eves)
can result in hyperactivity, deficits in the evaluation of environmental
cues, lack of empathy, reduced aggression in the face of threat, and
emotional and social withdrawal. Prefrontal lobotomies, performed
almost routinely on difhicult patients until the mid-1950s, typically
left subjects rather listless, with blunted emotional response.” Neuro-
pharmacological research on the role of dopamine and norepineph-
rine and their receptors shows that PFC functions are highly sensitive
to changes in levels of these neurotransmitters, changes that affect
attention, mood, social behavior, and normal stress rc-spnnsr:s."' Sero-
tonin is also a key plaver in the neurotransmitter story, especially in
aspects of self-regulation and impulsive choice." Neuroscientists
have also shown that decreases in serotonin correlate with increased
rejection of unfair offers in a game transaction, a finding that begins
to probe the subtlety of the PFC."' During maturation the PFC lags
behind all other cortical areas, and in humans some stages of PFC
neural development are not mature until adulthood, a finding that
seems consistent with the ordinary appreciation that in their social
behavior and their capacity for self-control, adolescents are not yet
fully mature.

It would be wondedul if this chapter could explain the neural sub-
strate for complex social behavior, elucidating mechanisms involved
in the behavior at the level of both macro- and micro-circuitry. Unfor-
tunately, neurobiological knowledge has not caught up to our wishes.
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In all aspects of neuroscience, prodigious gaps in our knowledge
still stare out at us, and the PFC is especially difficult temitory to study.
The PFC is high up in the brain’s processing hierarchy, and gets
highly processed input from all over the brain.'* Activity in an indi-
vidual PFC neuron can be hard to interpret — does the activity relate
to an emotion, to attention, to a sensory stimulus, to something held in
working memory, to something expected in the future, to preparation
for a movement? Or, quite possibly, to some combination of those fac-
tors? If an experimenter can control the known input to a neuron, as is
possible for neurons in the visual cortex, meaningful results about the
role of the neuron are more likely to be teased out. By controlling and
monitoring input to a neuron in the visual cortex, neuroscientists have
found neurons that, for example, are reliably responsive when and
only when the stimulus is a bar of light moving up, others are highly
responsive when and only when the bar of light is moving down, and
so forth for all compass points. Building on this strategy, neuroscien-
tists have been able to investigate neurons futher up in the processing
hierarchy, such as those that draw a conclusion about direction of mo-
tion as evidence accumulates about a visual stimulus. ™

Studying the motor cortex has the invesse problem: although it is
challenging to know exactly what the inputs to a neuron mean, if its
output can be reliably correlated to specific behavioral responses, such
as the movement of the thumb, then the experimenter can use that in-
formation to sort out the neuron’s job. In the PFC, the main finding so
far, using techniques for recording the activity of individual neurons,
involves the dorsolateral PFC (put your hand between your ear and
your temple; inside is the domsolateral PFC)."™ This was done in the
rhesus monkey. Some neurons in this area have been shown to hold
information during a working memory task. [fthe task is to remember
the location of a light on a grid after the light goes off, neurons in the
domolateral PFC become active, and are spatially selective. Some will
be active if the light was in the upper right, others if it was in the lower
left, and so forth. Their activity drops once the monkey is allowed to
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point on the sereen to where the light had been. But what about the
role of the PFC in aspects of social behavior? What is the neural basis
for compassion or for self-control or social problem-solving?

Avariety of technigques have been used to good effect in investigat-
ing how the PFC works, but in studying human PFC function, the
most common technique is functional magnetic resonance imaging
(IMRL), greatly valued because it is noninvasive: no implantation of
electrodes, no lesions, no cooling or radicactivity. Briefly, here is how
it works. Magnetic resonance imagining gives a static picture of a per-
som's insides, based on changes at the subatomic level that happen
when the peson enters the very strong magnetic field. The functional
MRI technique builds on this by exploiting a lucky magnetic prop-
erty of the blood: there is a difference in the magnetic properties of
blood camving oxygen versus blood whose oxygen has been taken up
by cells (deoxygenated blood). This difference, called blood-oxygen-
level-dependent (BOLD) contrast, can be picked up by detectors. The
signals are averaged over time (a few seconds).

These changes would not be terribly interesting save for the fact that
the BOLD signal correlates with the average level of activity of cells in
a volume of neural tissue, perhaps less than a cubic millimeter in size,
depending on the strength of the magnet used. The more active the
neurons are, the more oxygen they use, and the BOLD signal reflects
this, hence giving an indirect measure of physiological properties. Al-
though neural activity is not measured directly by the BOLD contrast,
on the assumption that the indirect measure is a good reflection of
average neunal activity in a small volume (a voxel: like a pixel, only,
a small cubic volume), a researcher can use this fact to design experi-
ments to investigate brain activity during a specific task, such as look-
ing at a smiling happy face versus looking at a frowning face. To show
the location of regions explored in the experiments, colored patches
corresponding to the strength of the BOLD signal are superimposed
on an anatomical image of the subject’s brain. A great deal of care
must go into both the design of the experiment and the analysis of the
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data collected in order to get meaningful results, but especially in the
last few vears, experiments using MR have been improving markedly.

Although fMRI is a tremendously powerful technique for studying
brains of healthy humans, to understand results using the technique
it is important to be aware of its limitations, which are occasionally
obscured in reports of an MRI experiment by the popular media.
Typically the actual changes in the BOLD signal detected in MR
experiments are very small, and the use of color, added to aid the vis-
ibility of the data, can mask this fact. If the picture of the brain shows
one region colored red and another green, a casual reader might as-
sume that the changes are pretty big, though in fact they may be tiny.
In one coloring convention used by researchers, only the region where
changes are seen is given any color, leaving the rest of the brain black.
This is convenient for those in the field, but it has led students to be-
lieve that in the experimental condition, only the region in color was
active, while the rest of the brain was snoozing. That inference is quite
wrong, and the colored region merely represents change from a base-
line of activity in that single region. Lots of activity was undoubtedly
going on elsewhere, much of which likely supports the neuronal busi-
ness in the region that is colored, but unless the activity level changed,
it would not be represented in the picture.

An IMRI scanner with a spatial resolution of one cubic millime-
ter is a scientific thall, relative to techniques available twenty years
ago. Nevertheless, it is sobering to realize that in a cubic millimeter of
cortical tissue, there are approximately 100,000 neurons and roughly
a billion synapses.” The BOLD signal cannot of course monitor the
changes in the activity of individual neurons —some up, some down,
some unchanged —within a given cubic millimeter. At most, it reflects
the aggregate activity over a few seconds. Nor can it address what op-
erations (computational steps) are being carried out by the networks of
neurons in a given voxel.

Moreover, some of the neurons in a cubic millimeter will have

only short local connections, while others will have connections that
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are many centimeters in length and hence go beyond the confines of
the population represented in the voxel. Some will be receiving input
from elsewhere, some will be sending it elsewhere, but the BOLD
signal is not sensitive to information fow. Observing an IMRI signal
showing increased activity in a small area is a bit like hearing an in-
creasingly loud hubbub in the rumpus room, but not knowing what
cach of the twenty children is up to. Moreover, even though there is
no discernible hubbub in the kitchen, absence of hubbub does not
mean absence of mischief. In short, IMRI does not reveal what is going
on at the micro level of neurons and their networks. Without that,
getting to the bottom of the operations and business of the PFC is
problematic. Nevertheless, to repeat, IMRI is a wonderfully important
technique for studying brain organization in humans, allowing us to
see, for example, where there are differences between the brains of
psvchopaths and the brains of control subjects.

One effect of converting the analysis of IMRI data to easily visualiz-
able form is that pictures of brains with colored patches coresponding
to a subject’s executing specific tasks such as recognizing a car model
(Cadillac Seville or Ford Crown Victoria) foster the idea that the cor-
tex has relatively autonomous modules or centers, such as a module
that is dedicated to recognizing distinet car models. Although the
brain does display regional specialization, the idea of an autonomous
module is substantially stronger than a specialized region, as it implies
that the neurons in a module are dedicated to just that task and that
the task is accomplished just by those neurons. The hypothesis that the
cortex is made up of autonomous modules inspired some psycholo-
gists to claim that the brain is organized like a Swiss anmy knife, where
each tool is autonomous relative to the others.” A major anatomical
reason against this is the looping nature of the pathways —forward and
back and sideways, long and short. Everywhere in the cortex we see
convergence and divergence of information."™ The autonomous mod-
ule story may be consistent with existing fMRI data, but it does not
get strong support from it. "The region picked out is after all just one
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that consistently differs between the resting state and the task state
(e.g. identify the car model). Unless that region got input from many
other brain areas, the function (identifying the car model) under study
could not be accomplished. In the brain, connectivity is crucial, and
looping pathways, the mule. All of which dims the prospects for modu-
larity in a strong “Swiss army knife” sense.”

Devising revealing techniques is not the only problem facing re-
searchers of the PFC. In a deep sense, we are not sure what the jobs
of the PFC really are: do we have the right vocabulary? Interpreting
lesion and MRI data typically entails deploving the familiar theory-
of-mind categones, such as defering gratification and self-control, vet
we must question whether those categories are appropriate to capture
what is going on from the point of view of the brain. For the eady
stages of visual cortex, by contrast, categorical probity is less of a prob-
lem. One can reasonably say, for example, that a neuron is tuned to
respond to vertical direction of motion of a stimulus. It is less obvious,
however, that expressions such as “deferring gratification” or “jump-
ing to a conclusion” or “irmtional fear” are really honored by brain
circuitry. Do terms such as weakness of will or strength of will, for ex-
ample, actually correspond to functionality in the PFC?

For botanists, the term weed does not really capture a category hon-
ored in the world of plants; its application depends greatly on human
interests that may vary idiosyneratically and according to completely
extraneous criteria. Some people call dill 2 weed, others cultivate it as
an herb. Similarly, in the context of mind and brain, some terms, such
as decision-making or response inhibition, likely do map onto brain
circuitry, but other terms drawn from our behaviordevel vocabulary,
while useful in the day-today business of social life, may map poorly,
if at all, onto the circuitry of the PFC. This theoretical worry becomes
a concrete worry for neuroscientists who study the PFC, and who are
trying to sort out the terms that do have explanatory traction from
others that may be unable to get a precise neural grip, like nenvous
breakdown, which likely involves a semi-overlapping range of rather

rought to you by | The Mational Libraiy of the

Download Date



Skills for a Social Life = 127

different causes, or strength of will, which likewise may not correspond
to a single brain property.”

In the spirit of pragmatism and prudence, we will take a hard look
at certain fashionable ideas about links between social understanding
and neuronal mechanisms, especially those concerning the neural
basis for attributing mental states to self and others (theory of mind)
and concerning mirror neurons (to be explained anon ). Commeon con-
victions about how mirror neurons explain skills in mental attribution
have taken off in a way that leaves the evidence in the dust, and hence
it may be useful to subject this idea to tough tire-kicking to determine
what is really solid. Before that, however, we'll set the stage by look-
ing at central aspects of social cognition, including acquiring a con-
science. Toward the end of the chapter, we will also consider whether
a link has been established between autism and faulty mirror neurons.
We'll look at a fascinating social behavior known as unconscious mim-
icry, and explore a possible explanation for why humans, and some
other social birds and mammals, so regularly and continually devote a
lot of energy to it.

Social Knowledge, Social Learning,
Social Decision-Making

The social life of primates is much more complex than that of rodents.
In baboon troops, for example, social status depends on the ranking of
the matriline —the lincage that passes from mother to daughter—into
which one is born. Baboon troops are matdarchal; voung male ba-
boons leave the natal troop, whereas the females stay at home. Each
animal understands in what matriline every animal belongs, how the
matrilines are ranked relative to each other, and who ranks where
within each matriline (older children are higher than younger ones).”'
Grooming relationships, threats, and specific vocalizations depend
greatly on one’s position in social space. Keeping track of who is who
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in the troop, of evervone’s reputation, and of what sorts of expectations
others have of oneself and of assorted others, involves a lot of social
knowledge. The greater the capacity to make good social predictions
and decisions —other things being equal —the greater the chances of
well-being; in tum, the greater the chances of successful reproduction.

The social life of humans, whether in hunter-gatherer villages,
farming towns, or cities, seems to be even more complex than that of
baboons or chimpanzees. Typically humans have detailed knowledge
of the character, temperament, kin relationships, and reputations of a
lot of individuals.™ In addition, humans are particularly skilled in ad-
justing behavior depending on context—at weddings, funerals, trade
fairs, in a catastrophic situation, in the hunt, at work, at war, and
so on. Knowledge about how to behave in diverse contexts is often
picked up without explicit instructions of the relevant conventions.
Although the motivation to acquire knowledge of social practices may
emerge from the brain'’s dispositions to want to belong and to dislike
separation, specific facts and skills are acquired. As with nonhuman
animals, some people may be able to learn better or faster or more
efhciently than others.

Human are consummate imitators, pr:rlmps to a greater extent than
any other mammals.™ The capacity to imitate a skill learned by an
clder puts the young human at a singular advantage: it does not have
to learn evervthing by tnal and error.” A child can learn from elders
how to make fire and keep it going, how to stalk an elk, how to prepare
for winter, how to set a broken bone. Jointly, the drve to learn by imi-
tation and the inclination to upgrade that knowledge with new ideas
is what yields the gradual accumulation of clever ways of doing things
that can be passed on from one generation to the next. That s, itvields
culture.

Humans, though impressive social learners, are not alone in learn-
ing from conspecifics. Parrots, cockatoos, mynah birds, finches, and
sparrows are also adept imitators, and learn complex songs. Mocking-
birds in our neighborhood sometimes give quail calls, then switch to
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finches, then make the sound of a telephone Anging. Some birds, such
as the blue manakin of Argentina, learn complex dancing movements
and compete for females through dance displays.” Bottlenose dolphins
imitate the behaviors of their trainers,™ and young predators such as
cougars and bobeats do learn from their parents how to stalk and kill
prey, and where to find them. The mother cougar will bring a maimed
rabbit back to the den for the young to learn on. Veteran meerkats
bring scorpions with the stinger removed to the home site so that the
voung can practice in safety. Andrew Whiten, Victoria Horner, and
Frans de Waal, in carcfully controlled expenmental studies of chim-
panzee “cultural transmission,” also found that chimpanzees learned a
novel foraging strategy by watching a skilled chimpanzee, while chim-
panzees not able to observe the skill did not figure out the method.”
(As they remark, it is essential in studying animal imitation that the
behavior chosen for the animals to imitate is something that is ecologi-
cally relevant —something that the animals care about.) Field observa-
tions by anthropologists reveal that a particular group of baboons may
have its own local customs, as when males hold one anothers testicles
(perhaps a trust atual) when preparing for an aggressive raid on higher-
ranking males. White-faced capuchin monkeys at the Lomas Barbudal
Monkey Project in Costa Rica also have unique local traditions, such
as Aingening each others” eyeballs and sucking each others” fingers, or
games where one monkey bites off a hank of fur of another monkey,
and then the two engage in playful possession struggles.” Neonatal
imitation has been observed in rhesus macaques,™ and facial mimicry
in young orangutans at play.y'

For anecdotal evidence involving dogs, | offer this: 1 regularly walk
our pair of golden retrievers on the golf course in the early morning
before the fisst golfers appear. With significant effort, | trained the first
pair to stay out of the sand traps and off the greens (there is a fairly fine
distinction between greens and fairways, unless you are a golfer, but it
pertains mainly to mowing level). When one died at 13, we got a sec-
ond pair of pups. They quickly became attached to old Max, and he
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to them. When we began walks on the golf course, | expected to have
to train Duffand Farley as | had the fiest pair. They did not need train-
ing from me, however, and simply did not go on the greens or into the
traps. This behavior contimied unchanged even after Max died a few
months later. | never did see anything that | could definitely identify
as imitative behavior, so if indeed they copied Max, it must have been

somewhat subtle.

Learning Social Skills

Born with very immature brains, human juveniles are dependent on
parents and willing others for an extended period. The benefit of im-
maturity at birth is that developing brains can exploit interactions with
the environment to tune themselves up to the myriad ways of whatever
physical and social world they find themselves in. Playing in those
worlds, fooling around and goofing off, can lead to discoveries that are
useful. Play in young predators is clearly associated with behavior they
will later hone for killing prey, mating, and defending themselves.”'
From the perspective of evolution, learning has clear advantages in
efficiency and flexibility over having it all “built in.”*

In all highly social mammals, juveniles must learn to get along in
the group, first with their mother and father, later with siblings, cous-
ins, and so forth. The teething infant learns not to bite the mother’s
breast, the toddler lears to avoid the cantankerous uncle, children
must learn to take turns, tolerate frustration, play fair, do their chores
and so forth.

,f‘icquiring a Conscience

As we grow up, we get approval for conforming to, and disapproval
for transgressing against, social practices, and we feel pleasure or pain
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accordingly.” |

“arly moral learning is organized around prototypes of
behavior, and relies on the reward system to make us feel emotional
pain in the face of some events (e.g., stealing), and emotional joy in
the face of others (e g, rescuing). ™ Through example, the child comes
to recognize the prototype of fairness, rudeness, bullying, sharing, and
helping. His understanding is also shaped by the clan's gossip, fables,

and songs. As philosopher Simon Blackburn remarks,

The emotional and moral environment in which children
grow up is pervasive and many-faceted, carefully engineered
by their caregivers, replete with soap openas, stonies, sagas and
gossip full of villains and heroes, retailed with smiles and
frowns and abundant signs of esteem and dislike, and gradually

- - e - - 35
entered by practise, imitation, correction, and refnement.”

Once a child has internalized local practices and knows what is
expected, merely contemplating cheating or stealing is likely to be ac-
companied by images of consequences, and when those include so-
cial disapproval, the pain system will be active, if only in a low-level
fashion. One might say that the child thus recognizes that the plan is
wrong, or that his conscience tells him that doing the action would be
wrong (hgure 3.8, page 51, shows the reward system).

Because the generalized pain of shunning and disapproval is so
aversive, and the pleasure of approval and belonging so rewarding,
what is learned regarding social practices has a comespondingly strong
emotional valence. So strong are these feelings about what is right and
wrong that they may be regarded as having the status of divine ongin,
and the practices, as objective and univesal. The practices of one’s
own clan can appear to be absolute and rational; differing practices
can appear to be barbaric and irrational.

On the whole, the internalization of social standards via the reward!
punishment system probably serves human social groups quite well.

Individuals will sk quite a lot, sometimes even their lives, in defense
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of the group, or for a principle such as the abolition of slavery or even
the idea of heaven. This internalization also means that prevailing
practices may have substantial inertia, and can be changed only quite
slowly, bit by bit. When the practices embody longacquired wisdom,
this can be beneficial. When conditions require a change, this inertia
may be a detriment. Despite realizations that change would be ben-
chcial, for example that the education of females enhances group eco-
nomic prosperity, attitudes change slowly; but they can change, more
typically in the voung than in the old, more likely when there is wide
exposure to non-kin values. ™

Some ingrained attitudes, such as hostility to a particular out-group,
in the form of mcism, for example, can be particularly resistant to
change. In these instances, deep internalization of social practices
may not serve the group well, but instead contribute to wrenching
instabilities, and many forms of cost, social and otherwise. In recent
times, ethnic conflict in Rwanda and the Balkans has reminded us that

out-group hostility can be disastrously entrenched.

Attributing Mental States to Self and Others

If we can learn to predict the behavior of others, we can often an-
ticipate and avoid trouble or take advantage of foreseen opportunities.
In predicting complex behavior, it is highly advantageous to interpret
others” behavior as an expression of their inner mental states. Thus we
might explain someone’s error as a misperception or as a failure to pay
attention; we might predict someone’s participation in the upcoming
defense of the village on the basis of his being highly motivated to
protect his family.

Interpreting others” behavior in terms of their mental states such
as intentions or perceptions can increase the effectiveness of pre-
dictions compared to the strategy of merely associating a particular
bodily movement with a particular outcome (e.g., a hand raised gets
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associated with lights going out). Here is one reason why: the very
same movement can be the outcome of very different intentions. For
example, thumbs up can convey any number of things, depending on
local conventions: some soccer players use it as an apology for an emor;
in kayaking, we use it to mean “let’s go,” as do pilots on aircraft carriers;
the Romans used it to mean “let the gladiator live”; in Middle Eastern
countres it can mean the equivalent of “up your.” Thus, predicting
what you will do next is more effective if | have the capacity to inter-
pret vour behavior in terms of your inner intentions or feelings rather
than just associating specific movements with particular outcomes.
Ascending to this more abstract form of representation requires that
background information about desires and beliefs, about reputation
and context, and lots more besides, goes into the construction of the
abstract representation of what the other person intends. From the op-
posite direction, the same intention may be executed by quite different
means—| may drink by bending over a fountain, scooping water from
a stream into my hands, raising a glass, or letting rain fall in my open
mouth.” | may cheat in a thousand different ways, or cooperate in a
thousand different ways. Once again, interpretation of what yvou are
doing and going to do in terms of goals and intentions is more abstract
and much more effective than merely associating specific movements
with particular outcomes.

Not only is the accuracy of predictions increased, but having a sys-
tematic framework for attributing mental states opens up a whole new
realm of understanding that in turn makes for yet more sophisticated
interactions. Here is an artificially simple case to convey the flavor of
what [ mean: if  know that vou can see the toddler walking toward the
lake, and | know that you want to make sure she is safe if she goes swim-
ming, and that you believe [will not act as lifeguard on this occasion,
then | can predict you will walk with the toddler to the lake. If | know
that you do not see the toddler walking toward the lake, | predict you
will continue on vour way to the garden, and | will need to aled vou to
do otherwise. The point is, by drawing on the systematic connections
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between various mental states, | have a powerful tool for navigating my
social world and for reaching further into the socal future. In view of
these benefits, one might regard having a theory of mind —having the
skills to attribute mental states to self and others—in terms of represen-
tational practices that support effective prediction and explanation.

Some people are more highly skilled than others in very complex
social situations, such as department meetings or political conven-
tions. For example, Jon Stewart (host of The Daily Show) is exception-
ally skilled in sizing up the interplay of feelings, fears, expectations,
and perceptions of his guests, in addition to having good background
information, and thus he is able to smoothly guide conversation in
insightful and often disarming ways. It is precisely the systematicity of
the framework for attributing mental states that has encouraged appli-
cation of the name “theory of mind,” for the parts are knitted together
into a dynamic whole as are the parts in a scientific theory.

Humans are skilled in attributing goals, desires, intentions, emo-
tions, and beliefs to each other. We can envision the world from an-
other’s perspective, and we can imagine scenarios for the future. We
also empathize with the plight and pains of others. Judging from the be-
havior of monkeys, chimpanzees, and serub jays, humans are evidently
not alone in achieving representational power in predicting what others
are up to via a capacity for attributing mental states to others.™

The capacity to attribute mental states to others can be more or
less rich, more or less sophisticated. Rhesus monkeys may be fairly
accurate in attrbuting simple goals and feelings, but they are weaker
than humans or chimpanzees in attributing complex goals. Dogs,
who are bred to be sensitive to human purposes, can seem uncan-
nily adept in predicting what an owner wants or will do. Moreover,
though language may add to the sophistication of the representational
schema, language is not necessary, at least for a rudimentary vesion
of mental attribution—jays and chimpanzees lack language. More-
over, since children are able to learn the language of mental attribu-
tion, they likely have some representational skills already in place on
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which to build. Among psychologists, “mind reading” is sometimes
the preferred name for the capacity, but because the expression seems
to connote more in the way of cognitive accomplishment than the
data warrant, | find it preferable to use a more modest expression, “the
capacity for mental att rbution.””

The questions | want to focus on now are these: What is known
about the neural mechanisms that underlie the various skills involved
in attributing mental states to others, and to oneself? Assuming that
this capacity attributes many interlaced components (intentions, be-
licfs, feelings, desires, and so forth) that form something like a coher-
ent representational schema, what are the internal dynamics of this

schema? Inwhat does its coherence consist?

Mirror Neurons and Mental Attribution
(Theory of Mind)

In pondering the neural mechanisms for understanding others” mental
states, many cognitive scientists have been greatly encouraged by the
discovery of mirror neurons in the thesus monkey." The discovery was
made at the University of Panma, in the lab of Giacomo Rizzolatti, and
was first reported in 1992 * Mirror neurons are a subset of neurons in
the frontal cottex of the monkey (specifically, a region called F5, in
the premotor cortex and in the inferor parietal cortex (1P) (hgure 6.2
shows the locations of these areas) that respond both when the monkey
sees another individual grasp an object (eg., | put food in my mouth),
and when it performs that action itself (e.g., it puts food in its own
mouth ). A minority of F5 neurons tested, about 17%, showed this prop-
erty. Meaningless actions, actions without an object, the mere presence
of an object, or action by a hand where the rest of the body cannot be
seen, do not activate these particular neurons in the monkey.
Following the initial discovery, the Rizzolatti lab showed that mir-

ror neurons can be sensitive to very small differences between two
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Figure 6.2, A [ Top): Drawing of a monkey brain, showing area F5 i premotor cortex
where mirror newrons were first found. F1 s the primany motor area. F2, P4 and F5
are premotor areas aoterion o the modor st ripy; AS arcuade suleus. B (Bottom): Draa-
ing of the frontal region of the human brain showing area 44 [part of the inferior
fromtal EyTLs], the area believed o he |1u|:|1u|uguuv to F5 and, a|u|1g1.=.'it|:| area 45,
also known i the luman leain as Broca'’s area. The shading represents areas with
anatomical and functional homologies, TF: inferior frontal suleus; SF: superior fron-
fal sulews; IPa: inferior precentral suleus; SPr superior precentral sulens. The other
mumlsers refer to Brodmann numbering of areas. Reprinted from G Rizzolatti amd
M. Arbily, “Language within Our Grasp," Trerds in Neuroseienncer 21 (1998 18804,

With eI SO from Elsevier.
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similar observed actions™ Some neurons respond differentially to
observations of graspingto-get venus grasping-to<cat, even when the
two movements are kinetically very similar. For example, a subset of
neurons respond when the monkey either sees or makes a reaching
movement where the object grasped is placed in a container on one's
shoulder, but a different population of neurons respond when he sees
or makes a very similar movement that grasps an object and brings it
to the mouth.” In their reports, the Rizzolath lab interpreted these
data as showing that these neurons code for action understanding, by
which they meant that the neurons represent a goal or intention. Not
surpnsingly, this claim caused a commeotion because it implies a link
between mirror neurons and the attribution of mental states —or at
least one mental state, namely intention. Accordingly, it raised the pos-
sibility that the discovery of miror neurons might open a door to un-
derstanding the neurobiology of mental attribution more generally.®
A wonderfully exciting prospect, to be sure.

Inspired by the idea that miror neurons might code for intentions,
a more ambitious hypothesis took hold: perhaps a mirror nenron sys-
tem might explain having a “theory of mind,” whereby not only can
[ attribute to vou a goal, but also fears, desires, feelings, and beliefs.
The idea that an explanation for “mind reading” all but falls out of
the discovery of mirror neurons was surprisingly popular among cog-
nitive scientists almost immediately. People took up mirror neurons
as though the connection to mental attributions was essentially self-
explanatory, or very nearly so. In 1998, neuroscientist Vittorio Gal-
lese and philosopher Alvin Goldman proposed that mirror neurons
support the detection of mental states of others through a process of
simulation. 'Thus they offered a general hypothesis to explain mental
attribution operations in terms of mirror neuron function.”” Fine, but
how does the brain perform a simulation yvielding those results?

T'he way attribution via simulation is supposed to work is that when
| see Vo make a certain movement, such as gr;mping to eat, neurons
in my premotor cortex simulate that movement, sort of matching the
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movement but without actually making the movement. If the result-
ing neuronal activity matches the activity that typically occurs when
[ intend to grasp for food, then | know what you intend to do. Since |
know what that movement means in my simulation (| intend to eat), |
just infer that it means the same thing for vou—you intend to eat. As it
was explained, “Because the monkey knows the outcome of the motor
act it executes, it recognizes the goal of the motor act done by another
individual when this act triggers the same set of neurons that are active

- - +6
during the execution of that act.”

The proposed mechanism is meant
to explain only the attribution of intentions or goals, not the further
question of how attribution of beliefs or emotions is supposed to work.
Altogether, it was a package that seemed highly promising.

Intriguing as the simulation proposal was, at the time it was largely
speculative, and reached well beyond the data from monkeys show-
ing merely that a subset of nenrons were active in both execution
and observation of grasping of objects. As neuroscientists were quick
to complain, the available data did not rule out the more humdrum,
but by no means uninteresting, hypothesis that the coding of move-
ments by mirror neurons can be very fine-grained, and hence they
distinguish between graspingtoget and grasping-to-cat. This suggests
that perhaps the data could be undestood without the more obscure
hypothesis of simulation, a hypothesis beset by problems of its own, as
we are about to see. The monkeys in the Parma lab had been exposed
to many instances of grasping food or grasping tools, as well as observ-
ing themselves grasping food and tools, and to the cautious, it seems
likely that these relationships were associated through exposure. So
far as the data are concerned, such multimodal neurons (responding
to both seeing and doing) are probably just . . . well, just multimodal
neurons. If so, their response propertics are the outcome of sensory
and motor convergence, coding for associations between the monkey
observing his own hand and executing a movement, and then genenal-
izing in a contextsensitive way."” Mental attribution in the full sense

- . - 45
(whatever exactly that is) may not be part of what is going on at all.
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('I'his comment in no way denigrates associative learning as “mere as-
sociation,” since it can be very nch in its effects. )

The hypothesis that simulation is involved in intention attribution
needed to be fleshed out by an account of the mechanism to explain
how it worked. In 2005, an important paper from the Rizzolatti lab
asserted, “'T'his mechanism for understanding intention appears to be
rather simple. Depending on which motor chain is activated, the ob-
server is going to have an internal representation of what, maost likely,
the action agent is going to do. What is more complex is to specify how
the selection of a particular chain occurs. After all, what the observer
sees is just a hand grasping a piece of food or an object.”” Boiled down,
the simulation theory says the brain process for attributing an intention
to another person involves three steps: (1) the observed movement is
matched with activation in my own motor system; (2) the intention
that goes with that particular movement, in my own case will then
automatically be represented and so made known to me; (3) L attrbute
that same intention to the observed person.™

Three intedaced problems face the three steps: How is the selec-
tion of a matching motor chain accomplished by the brain? How, by
observing and then simulating your movement, does my brain come to
represent what my own intention would be in making the movement
vou made? And how does the brain decide what is the relevant inten-
tion of the observed individual from simulation of a movement? As
Fogassi admitted in the 2005 paper, from movement alone, one may
not be able to tell much about the intention of the observed individual,
though he does not dwell on how difhicult the problem actually is. But
it is not a mere loose end: it is the fire in the tunnel.

Suppose | see an individual make an arm movement. ls he waving
at me or signaling to his pals? Is he just stretching or wanting to ask a
question? ls he trying to confuse me or does he even see me at all? As
we saw in discussing mental attribution, associations between move-
ments and outcomes are not sufficient to get very far in answering
normal questions about intentions. One needs to know a lot more:
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what the observed person probably thinks and knows and wants, for
example. So if my brain merely simulates the hand raising, [ still don't
have a clue what your intention is.

To address—the fint puzzle—how the brain figures out which
“motor chain” is the one to match during observation and hence
perform the simulation — Erhan Oztop, Mitsuo Kawato, and Michael
Arbib developed an artificial neural network model.” Using a stan-
dard training algorithm, their model learns first to make associations
between execution and self-observation of a specific movement; then
the network extends recognition to observation of movements of oth-
ers. While it succeeds in modeling basic movements, the model is
limited to “understanding” only basic actions of others, such as my
raising my arm, as opposed to more complex actions, such as greet-
ing or warning by raising my arm. Without diminishing their model-
ing achievement, we can see that behind the vast majority of simple
actions is a higher level intention, where the simple action is but a
means to a complex end. Thus, to emphasize the point, | may raise
my arm, motivated by any number of completely different intentions:
to ask the teacher a question or signal the soldiers to charge or reveal
my position to my hunting group or to stretch out my shoulder mus-
cles or to vote for building a school, and s0 on and on.” | cannot re-
member the last time | raised my arm with no intention other than to
raise my arm; maybe in the crib. Merely mirroring a movement will
not tap into the range of higher-order intentions, or select the right
one, for which alot of background understanding, probably including
a theory of mind, is needed.

Another limitation with the neural network model in its current
form is that attributing an intention to the action requires that the ob-
server has performed that action himself. Can we understand hithedo
unperformed actions (can the appropriate intention be attributed)?
Often, ves. If | have observed a cow being milked on at least one oc-
casion, | can recognize quite well on a new oceasion the intention

behind tying up the cow, getting the milking stool, and putting the
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milk pail under the cow’s bag—even if | have never milked a cow
myself. (This seems to be true also of my dog, who is quite unable to
milk a cow.) Moreover, even if | have never seen a camel milked, [ will
quickly recognize what is going on by analogy with my background
knowledge of cow-milking. Ditto for a million other actions we can
understand — pulling teeth, preparing a body for burial, amputating
aleg, setting a bone, harpooning a seal . . . and so on. | may even un-
derstand an action | have neither previously executed nor previously
observed, such as skinning a rabbit, skidding logs, or traveling on a
zipline or a hang glider.

If we consider the attribution of intentions only in an adificially
restricted domain, for example attributing basic motor intentions in-
volving very familiar actions that the observer has previously and fre-
quently performed himself, then the Oztop, Kawato, and Abib model
looks like progress. But as soon as we contemplate the rchness of in-
tentions in everyday life, the progress, while quite possibly on the right
track, looks limited.” The question is whether the model gets us to the
right first step, or whether it is a misstep.

The point is, without some magic, my brain's simulation of your
movement is not likely to result in either my or vour intention coming
to be represented in my brain. lronically, what does appear likely is
that if we are able to simulate others in our imagination, that is partly
because we already have skills that come with atheory of mind. Going
in the other direction — explaining those skills merely in terms of simu-
lation of movements —looks unpromising.

Criticism, it might be protested, is very well, but do | have a better
theory of those social skills, of how they are acquired and developed?
Mo, alas, but | am disinclined to be deflected from the search for a
good theory by investing in an approach that seems to have an uncer
tain future.

Attributing an intention to another’s arm-raising movement (e.g.,
he intends to ask a question) is supposed to depend upon the observer's
brain representing what the observer’s intention would be were she to
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make that movement. Self-attribution of intention (step 2) was sup-
posed to be the easy part of the simulation story. Behind the seeming
simplicity referred to in the 2005 Rizzolatti paper (when a chain of
motor commands is activated in the observer, the observer knows what
he would be intending) there is a huge, and largely unknown, neural
complexity supporting “selfknowledge.”™ It is anything but obvious
how, in neural terms, | can be aware of what | intend or believe or
desire or feel. Think of it this way: how is activity in premotor neurons
represented by other neurons as correlating with a specific intention,
such as an intention to apologize as opposed to an intention to insult?
A neuron, though computationally complex, is just a neuron. It is not
an intelligent homunculus. If a neunl network represents something
complex, such as the intention to insult, it must have the right input
and be in the right place in the neural circuity to do that. ™

Relving on introspection, Descartes concluded that the particulars
of one’s own mental states are “transparent” or “given”; they are self-
evident, plain and simple. Hence which mental state is occurring and
what it is about (e.g., a belief about Queen Elizabeth’s corgis as op-
posed to a thought about how to open an owster) does not need any
explanation. According to the Cartesian, being self-revealing is just the
way the processes in the nonphysical soul are. From a neuroscience
perspective, however, we know all too well that self-attribution of men-
tal states must be supported by complex computational (information
processing) and representational mechanisms. Of these mechanisms,
we know almost nothing.

That computational mechanisms must underlie normal self-
attribution is dramatically evident from pathological cases, such as
split-brain subjects in whom the two hemispheres have been separated
surgically as part of the treatment of intractable epilepsy. This was
done by cutting the corpus callosum, which is a sheet of nerves con-
necting the right and left hemispheres across the midline. The surgery
is called a commissurotomy, and its effect is to disrupt communica-
tion between right and left hemispheres. In these subjects, purposeful
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behavior may be exhibited by the left hand, for example in response
to a command sent by the experimenter only to the right hemisphere
(“close the door”). Owing to the sectioning of the corpus callosum,
the cortex of the left hemisphere (which is dominant for speech) has
no access to a representation of the intention formed in the nght; it
knows nothing about the command sent by the experimenter. As neu-
roscientist Michael Gazzaniga observed, the left hemisphere, when
queried about the action, effortlessly confabulates ("1 elosed the door
because there was a cool breeze coming in”).* It is not just that that
the left hemisphere lacks access to the premotor activity of the nght,
it also lacks access to the motivating circumstance —to the command
received only by the right, to the desire to respond to the command,
and who knows what else —though it does have full access to the visual
observation of the whole body movement. The point here then is that
knowing one’s own intention is not self-evident in some magical sense,
but requires elaborate organization of information.

Alien hand syndrome is another example demonstrating the com-
plexity behind selfknowledge of intentions and motivations. In this
neurological condition, damage to the anterior commissure (another,
smaller, communicating sheet between the leftand nght hemispheres)
or the corpus callosum may result in one hand executing actions of
which the person—or at least the left hemisphere —has no awareness.
On occasion the left and right hands may engage in competing actions
(eg., one hand picks up the phone, the other puts it back), or one
hand may begin a task such as making toast, while the other begins to
make pomidge. More extremely, one of the patient’s hands may even
try to choke her, while the other attempts to pull the choking hand off
her throat. Inthese cases, each motivating intention seem confined to
a single hemisphere, and hence opposing actions by the two hands,
guided by distinet intentions, can occur.

The self-evidence of my knowledge of my intentions is a surface
feature of introspection, part of the brain’s selfmodel that masks a lot
of messy neural details from inner inspection. To make matters more
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complicated, some allegedly selfevident truths about mental states are
actually false. You might suppose it is self-evident that at any given
moment, the clarity (area of fine resolution) of vour visnal percep-
tion is roughly the size of the laptop screen in front of you. As every
psvehology major is shocked to learn, however, in fact at any given
300-millisecond interval, the area of high-resolution perception is only
about the size of the tip of vour thumb at arm’s length. Your eyes make
a saceadic shift (a little change in focal direction) about three times
each second, and your brain integrates over time the signals received
by the retina to create the highly useful and compelling illusion of
laptop-sized clarity at any given moment. Taking this caution to heart,
we might wonder how much of what seems to be selfevident knowl-
edge of our own intentions is also more iffy than certain.
Additionally, doubts about the accuracy and precision of self-
knowledge of intentions are supported by careful experiments by so-
cial psvchologists.”” Surprisingly perhaps, the data indicate that in the
course of business-as-usual decision-making, our intentions are not
quite as specific and concrete as we report them to have been after the
fact.™ Rather, in some cases, the detailed specificity seems to emerge
only when we are called upon to explain what we did: why we chose A
rather than B. For example, in an experiment conducted in a shopping
mall, passers-by were given the chance to taste two kinds of unlabeled
jams, and then choose the one they preferred, which they would be
given for free. After they made their choice, say apricot, the experi-
menter, in fussing around to supposedly give them the chosen jam,
switched the jars, and gave them the jam not chosen —say blueberny.
They were then asked to taste again, and verify their choice, which
they maost often did, not commenting on the switch. When asked to ex-
plain their choice, they said such things as that blueberry (the one not
chosen, but received) had always been their favorite, that they liked
the rich flavor, and so on. They seem not to have noticed the switch,
and were amazed if the switch was pointed out. Of course choosing
free jars of jam is not greatly consequential, so it may be that for many
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choices where it matters little, the intention is nothing like as specific
as in more consequential cases.”

In skilled behavior, such as hockey or cooking, many aspects of
decision-making are grounded in habit, and hence are automatic. A
hockey playver can explain, when interviewed later, why he passed to
a teammate rather than taking the shot himself, but probably no such
a well-Hormed conscious intention played an actual role in the neural
activity that produced the behavior. There was pattern recognition fol-
lowed by a skilled movement, but no deliberation.

Finally, in considenng how we develop the capacity to self-attribute,
it is most likely that the attribution of intentions and goals is not first
grounded in awareness of one’s own case and then extended to others;
rather, self-attribution and other-attribution are probably colearned.”
As a side note, psychologists Roy Baumeister and E. . Masicampo
argue that conscious thought is an adaptation that emerges from pres-
sure for sophisticated social and cultural interactions, including the
simulation of possible plan outcomes —how others might feel, re-
spond, and react —and in humans, the simulation nl'spﬂr:r_-h.ﬁ' This is
a rather appealing idea, relative to the earlier discussions concerning
the representational efficiencies achieved by the attribution of mental

states.

Humans, Intentions, and Mirror Neurons

So far, our discussion of evidence for mirror neurons has been con-
fined to monkeys. The supposition that mirror neurons are also behind
our human capacity to attribute goals and intentions to others is based
on the reasonable idea that human brains are organized similarly to
monkey brains. Are there areas in the human brain that show “mir-
roring,” in the sense that neurons in those regions respond both to the
observation of another body performing a specific action and one'’s

own execution of that same action?
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For ethical reasons, recording from single neurons is not done for ex-
perimental purposes in humans, so there is almost no direct evidence.™
Nevertheless, imaging techniques such as positron emission tomog-
raphy (PE'T) or functional magnetic resonance imaging (IMRI) may
be able to provide indirect evidence. Evidence for classical miroring
in humans would be a demonstration of increased activity in an area
of the brain that is homologous to the monkey’s F5 or inferor frontal
gyvrus, under conditions both of observing an action and executing it.
Fven if this is successfully demonstrated, it cannot show that an individ-
ua! neuron responds in both conditions, as the single-cell data do in the
monkeys, but it will at least provide significant support for mirroring.

Although there is a longstanding conviction among cognitive
neuroscientists that miroring of the kind deseribed has been well es-
tablished in humans, in fact the case for miroring in humans is still
somewhat contentious. The contention is partly owed to assorted dif-
ficulties associated with analyzing IMRI data, such as averaging re-
sults across a group of individuals, which can obscure the question of
whether each subject showed the required overlap in a specific area ™
'There have also been differences in experimental protocol used by dif-
ferent labs that make comparisons confusing.

Finally, in 2009 neuroscientists Valeria Gazzola and Christian Key-
sers undertook a study in which they analyzed IMRI data for subjects
taken singly, as opposed to averaging across individuals, and testing
precisely whether there was increased activity in both the observa-
tion and exccution conditions. In all sixteen subjects, they did find
increased activity in particular voxels in area 44 (believed to be ho-
mologous to monkey F5) and the inferior parietal cortex, during both
observation and execution. In my skeptical judgment, this was the first
really convincing data to support coactivation in humans of area 44
(part of the inferior frontal gyrus or IFG) and inferior parietal areas in a
way that approximates what was found in monkeys at the level of single
cells.”™ OF course the data do not answer the further interpretive and
causal questions.” Interestingly, their data revealed many additional
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areas whose activity also increased: dorsal premotor, supplementary
motor, middle cingulate, somatosensory, superior parietal, middle
temporal cortex, and cerebellum. This is a fot of brain landscape, and
extends well beyond the “classic” mirror neuron areas desenbed in the
monkey experiments Further complicating the story for the mirror
system proponents, Rebecea Saxe found correlations between mental
state attribution and vet other areas: the temporal parietal junction,
especially on the right, and also the m PEC™
Additional misgivings come from other labs using fMRI that have
reported results that strongly implicate the mPFC in the representa-
tion of one’s own intentions, not area 44 (the classical mirror neuron
system).™ In one experimental protocol, subjects in the scanner were
asked to choose one of two actions to perform —either adding or sub-
tracting two numbers —and to hold the specific intention in mind dur-
ing an unpredictable delay (between about 3 and 11 seconds) until
the two numbers were presented. The spatial pattern of activity in the
medial frontal pole was different depending on whether subjects were
intending to add or subtract when the numbers eventually appeared. If
knowing one’s intention involves the brain representing that intention,
it looks like the more posterior areas such as area 44 may be less impor-
tant that the anterior areas of the PFC (see figure 6.3). The simulation
theory implies that if these areas are involved in selfFknowledge of in-
tention, they should also be involved in simulating another's intention.
farious hunches could be trotted out here, but the central questions
remain unanswered: what are the mechanisms involved in mental at-
tribution to self and others, and how important, if at all, is simulation

in carrying out those functions?

Mirroring and Empathy

Granting that there is still only weak evidence that a mirror neuron
system is the substrate for the ability to attribute intentions to others,
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Figure 6.3, Diagram of the left hemisphere of the luman brain showing the location
of major sulei and gyri, and the inferior parietal lobale (in gray). Based on Wikimedia
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many rescarchers believe that our empathic responses present a bet-
ter case for simulation as the means by which we identify the mental
states of others.” My having empathy for your predicament, according
to this view, depends on simulating, in my brain, your sad facial expres-
sion. 'This action makes me feel a little sad, and thus | can recognize
what vou are experiencing. Ditto for fear, disgust, anger, and so forth.
'Taking this fairly old idea and packaging it in terms of mirror neu-
rons, neuroscientist Marco lacoboni has proposed a general account
for empathy according to which “the core imitation circuitry would
simulate (or internally imitate) the facial emotional expressions of
other people. This activity would then modulate activity in the limbic
system (through the insula) where the emotion associated with a given
facial expression is felt by the observer.” As lacoboni sums up the
hypothesis, mimicry precedes the recognition of what vou are feeling,

- - R - 71
and gives us the basis for ascribing a feeling to vou.
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It is well known that secing another’s misery often makes us feel
miserable ourselves, and that our spirits are often lifted by observing
someone else’s joy. So much is not news. lacoboni is arguing for the
further point that recognition of another's misery requires mimicry via
“core imitation circuitry.” What is the evidence for this specific claim?

Consider first the comelational data: then we can consider cau-
sality. In a landmark study, Bruno Wicker and colleagues™ scanned
subjects in the MBI while the subjects viewed a face that looked dis-
gusted, and also when subjects got a strong whiff of a disgusting smell.
The changes in brain activity were in the same general location —the
inferior frontal operculum (opercular “taste cortex”) and the adjacent
anterior insula, both known to be sensitive to disgusting tastes (see
figure 3.5).

For pain, there happen to be some human data on single neurons
recorded during cingulate surgery for refractory psychiatric conditions.
W. . Hutchison and colleagues recorded from single cells in the an-
terior cingulate cotex (ACC) during cingulotomy, and found several
cells in three subjects that responded both to a painful stimulus, and to
the observation of a painful stimulus applied to another person. They
reported that the cells’ response to observed pain was less than the
response to the subject’s own pain, and suggested that the response
in the observation condition might be an anticipation of a painful
stimulus applied to the subject himself.” The report does not address
the matter of the causal role of such cells in attributing pain states to
other people. A number of labs using fMRI have found coactivation
of ACC and antenor insula, both when subjects are given a painful
stimulus, and when they are shown someone else grimacing with pain
during application of acupuncture needles. Some labs also saw activity
in the somatosensory cortex (processing touch, pressure, vibmtion and
so forth; see figure 3.4, page 38) in both feeling and observing condi-
tions.” Moreover, there was a correlation between the intensity of the
pain—cither felt or observed —and the level of activity in the somato-
sensory areas.” Further, differences in activity levels in the ACC are
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seen depending on whether the observed recipient of pain is a loved
one (high) or a stranger (lower).™

Psychologists have used behavioral techniques to investigate
whether the motor system has a role in the simulation of feelings. For
example, when experimenters ask subjects to perform a simple facial
mimicry task while observing a face expressing an emotion, the obser-
vation interferes with the motor task.”™ In other studies, it was found
that biting on a pencil interfered with a subject’s recognition of happy
faces more than those expressing fear, disgust, or sadness. This inding
i5 in line with the observation that expressions of happiness generate
the greatest facial action, and suggests that recognition of emotional
expressions may be differentially sensitive to simulation.”™ Neverthe-
less, people with paralyzed faces can recognize facial expressions of
emotions, so the role of the motor system in recognizing emotions is
still not clearly understood.

One of the more careful IMRI experiments to test the correlation
of activity during seen and felt pain was done by neuroscientists India
Morrison and Paul Downing.” Analyzed at the group level, the data
indicated coactivation in a small region of the anterior cingulate cor-
tex and the anterior insula. This ovedap seems to support mirroring.
Recognizing that group averaging may mask important differences
between individual subjects, they reanalyzed the data, looking at in-
dividual subjects. Then a rather different picture emerged. In six of
eleven subjects, there was a small area active in both the observing and
feeling conditions; in the remaining five, however, the areas activated
by seen and felt pain did not overlap. In all subjects, activations levels
differed depending on whether the pain wasseen or felt, consistent with
the data from Hutchinson and colleagues. The Morrison and Dovwning
results raise the level of uncertainty concerning analysis of IMRI data
more generally, and in particular, whether coactivation of neurons dur-
ing observed and felt sensations or emotions is necessary for empathy.

So what about cansality and mechanism? The case for simulation,

. - - .
as characterized by lacoboni,” has not yet been established in my
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view." Here is the kind of puzzle that complicates a simple causal
connection: animal and human studies suggest that fear processing is
strongly associated with the amygdala, and textbooks routinely claim
that feelings of fear emerge from activity in amygdala circuitry. Nev-
ertheless, three patients who, through a rare discase, suffered a loss
of the amygdala on both sides of the brain, have normal recognition

A2

of fearful faces and can display fear in social situations.™ The lesions
all occurred in adulthood, so it is not known whether a different pat-
tern would exist for someone with early-onset amygdala lesions could
recognize fear in others. What is clear is that patients with frontotem-
poral dementia and whose insular cortex is damaged tend not to feel
empathy, or to feel intense emotions themselves.” The insula plays
an important role in feeling social pain and distress, but so far has not
been directly linked to mirror neurons. Though these observations do
not disconfirm the simulation hypothesis, they do highlight the need
for that hypothesis to take account of them in some systematic fashion.

Perhaps it would be salutary at this stage to loose the skeptical
hounds on the whole claim that empathy depends on simulation, in
order to sce where that leads us. So, mindful of the Aaws, | wall start
with myself. What exactly do [ feel if | see someone erving after being
stung on the foot by a wasp (and | know what that feels like)? There is
a lot of variability as a function of context, for example depending on
who got stung (my baby or an intruder). Here is my phenomenology,
for what it is worth: when [ saw my granddanghter and my husband
stung on the legs by wasps, | did not literally feel a sting, and [ did not
feel anvthing even vaguely painful in my legs. It should be noted that
“touch synesthetes” —about 1% of the population—do claim to liter-
ally feel the same touch in the same place as the person observed, and
do have activation in lower as well as higher somatosensory areas when
observing others being touched ™ What 1 did feel was a visceral, gen-
eralized sense of awfulness (that homeostatic emotion Bud Craig in-
vestigates ), and the urge to apply antihistamines, or, failing that, mud.
More exactly {or perhaps less exactly), | would say | felt so sorry for
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them. Moreover, though you will have a different fecling depending
on whether vou were burned or stung or cut, my awfulness response
seems to be more or less the same for each of your mishaps. That
synesthetes are such a tiny fraction of the population suggests that the
rest of us usually respond with only generalized feelings of awfulness
when seeing someone velping from a recent wasp sting. Additionally,
the sensory anatomy of synesthetes is a little different.

Further skeptical questions shoulder in for attention. Observing
that someone is angry may not produce anger in the observer, but
fear or embarrassment or, depending on the situation, possibly even
laughter. | may recognize that someone is grieving or feeling annoyed
without grieving or feeling annoved myself. | may recognize that
someone is disappointed without feeling disappointed myself. If it is
my enemy who is in pain, | may feel not pain, but relief (related to
schadenfreude, which may not be a morally worthy response, but is
very common nonetheless). If | see a colleague look disgusted when |
make a proposal in a department meeting, [ am apt to feel cither an-
noyed or amused, but not disgusted. These sorts of difficulties with the
simulation theory of mental attabution have long been appreciated,
and the current excitement over mirror neurons does nothing to put
them to rest.

Goldman confronts these difhculties by conceding that mechanisms

other than simulation can be used to attribute mental states. Neverthe-

k]

less, he does maintain that simulation is the fundamental pmcms."‘
While this could be correct, the concession could be just a convenient
means for explaining away countervailing results by invoking unknown
“other mechanisms,” even while the case for simulation as fundamen-
tal causal requirement in mental attribution has yet to be made solid.
A different, and arguably more powerful, hyvpothesis regarding the
mechanisms undedying compassion is that the empathic responses
are an extension of the fecling of awfulness that arises in mammals

when our infants are distressed or sepamted from us, and when they
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make distress calls™® If, as hypothesized, in humans the care circle
has been extended to include care for mates, kin, and kith, then com-
passion for mates, kin, and kith may not require special simulation
mechanisms, though the capacity to imagine and evaluate future con-
sequences of a plan may be extended to imagining many other things.
"T'his approach also is consistent with the fact that by and large, people
show a more intense response to another’s misery, depending on the
closeness of the relationship to the injured. Parents, for example, are
more acutely sensitive to the miseries of their offspring than to the
miseries of strangers.”

Developmental psychologists have proposed that the infant seems
to have an innate disposition to be drawn to, or attentive to, biological
movements that are “like me,” in some very rudimentary sense.™ This
is a kind of platform, which can develop into an increasingly sophis
ticated framework, as the child gains experience of his own body and
feelings, and interacts with others. In some manner, poorly understood
at the neural level, the “like me” framework becomes increasingly
richer—with the selfattributions and the otherattributions probably
coevolving. Neuroscientist Gyorgi Buzsdki makes the point this way:
“T'he brain gradually acquires its self-awareness by leaming to predict
the neuronal performance of other brains. ... [TThe acquisition of
self-consciousness requires the feedback from other brains.™ Under-
standing the neurobiological mechanisms underlying these kinds of
social skills, such as gaze following, mental attribution, and empathy,
i5 a continuing challenge. 'To the cautious, it is evident that much re-

mains to be discovered.

Imitation and “Mirror Neurons”

It mightseem obvious that imitation is closely linked to mirroring goals

and movements, and hence to a “mirror neuron system.” lacoboni,
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quoted earlier, refers to a “core imitation circuitry” that he believes
is deploved in r:nqmthy."“ Here again, a close, critical look at the data
suggest a need for caution concerning what has actually been estab-
lished about circuitry supporting imitation.

First, mirroring as described in the classical experiments with mon-
keys is not imitation: the monkey does not imitate what he sees, nor do
his muscles show incipient movement. Second, though area 44 (in the
IFG) is frequently assumed to correspond to area F5 in the macaque,
a recent meta-analysis showed that there is no solid evidence that area
# is involved during imitation.”" Other areas, however, did show in-
creased activity, including the premotor area 6, area 7 (parietal cortex),
and area 40 (superior temporal). Even the motor strip, area 4, was
modestly more active than arca 44, 'To be clear, the meta-analysis does
not demonstrate that no “mirror neuron system” is involved in human
imitation. What it does show is only that the presumptive claim that
area H is a part of the human mirror neuron system, and hence is
part of the core circuitry for imitation, is not consistent with the fMRI
data showing which areas have increased activity durng imitation.
The long and short of it is that we do not really know how imitative
behavior is produced.”™ Eventually the pathways and mechanisms will

be identified, but we are not there yet.

Theory of Mind, Autism, and Mirror Neurons

Individuals diagnosed with autism are likely to show withdrawal from
social interaction, sleep disorders, poor understanding of others” behav-
ior, weak communicative skills, lack of empathy, and peseverative be-
havior (not adapting behavior to changes in conditions).” Many show
retardation, about 25% have seizures, some learn language, but others
do not. Variations in severity of the symptoms have prompted a revision

of the diagnosis “autism” to “autism spectrum disorder,” or ASD.
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In contrast to those with Down syndrome, subjects with ASD tend
not to make eve contact, are not cuddly, jolly, or apt to engage spon-
taneously in social interactions. Of particular interest for this chapter,
they typically show impainments in imitation.™ The baffling nature of
the etiology of the disease, along with its terrible cost in human suf-
fering, has motivated researchers to search for explanations in terms
of brain abnormalities. As John Hughes ruefully commented in his
recent review, nearly every conceivable etiology has been mentioned
to explain this serious disorder.”

No consistent structural abnormality in the brain has been seen so
far, so the hunch is that the salient differences probably exist at the
microstructural level, and will perhaps be revealed physiologically
using methods such as IMRI and EEG. Since subjects with ASD have
deficits in attributing mental states,” researchers wondered whether
there might be a miror neuron system abnormality that could explain
the dehcits.

Some studies have shown behavioral differences between ASD sub-
jects and healthy controls during spontaneous imitation. For example,
one study presented ASD participants and typical controls with pho-
tographs of cleady happy and clearly angry faces”™ Participants’ re-
sponses to these photographs were measured with sensors placed over
facial muscles responsible for smiling and frowning. Typical partici-
pants quickly responded to the presentation of happy faces by smiling
and angry faces by frowning. However, the faces of ASD participants
remained flat, showing no spontaneous miroring of the expressions.
Importantly, this was not because ASD participants failed to recognize
happiness or anger, or did not know how to smile or frown. When
the rescarchers explicitly asked ASD participants to “make the faces
like the ones on the screen,” their facial responses were fully appropri-
ate and indistinguishable from the typical group. Other studies using
other stimuli and designs reported similar findings suggesting that it

is harder (though not always impaossible) to spontaneously trigger the
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imitative process in autism ™ Supporting the “mirror neuron” explana-
tion of such behavioral differences, one IMRI study observed lower ac-
tivation in the area 44 (among other areas) when ASD children viewed
emotional facial expressions.”

A key measure supposedly linked to activity in the mirror neurons
system is a change in a p-waveform (psuppression), detected by EEG
during performance and observation. Some researchers have reported
seeing differences between ASD subjects and healthy controls.""
Further studies indicate that p-suppression turns out to be the same
in both high-functioning ASD subjects and healthy controls, hence
disconfirming the hypothesis that p-suppression is an index of mirror
neuron activity; alternately, if it is such an index, then disconfirming
the hypothesis that mirror neuron activity is abnormal in ASD sub-
jects. Which alternative obtains is not settled. Subjects with ASD
differ greatly in intelligence, and a study using preadolescent high-
functioning subjects with ASD may give different results from one that
includes a range of 1Qs and ages."" Disappointing though it may be,
the most we can say about the autism—mimror neuron link is that fur-
ther study is needed. In the meanwhile, yet again, caution seems to be

the order of the day.

Imitation, Unconscious Mimicry, and Social Capacities

Because the emergence of highly developed cultural traditions among
humans has been associated with the human capacity and inclination
to imitate,"” there is one additional area | wish briefly to explore: un-
conscious mimicry. Psychological studies on unconscious mimiery in
humans show that the posture, mannensms, voice contours, and words
of one subject are unknowingly mimicked by the other. Such mim-
icry most people do, regularly, as part of normal social interactions.

In psvchological experiments exploring this phenomenon, a student
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subject and an experimental assistant (not identified to the student
as such, and not known to the student) are put in a mom, where the
cover story is that they are to work on a project, and observers recond
whether there is mimicking behavior as the interaction occurs. Sub-
jects do typically mimic the assistants movements, such as putting the
chin on the hand, tapping a pencil, crossing legs, leaning back in the
chair, and so forth. Subjects are not aware of their mimicry, and hence
the label unconscious mimicry. In a further test, the assistants are given
instructions either to mimic the subjects they are working with, or to
inhibit any mimicry. Subjects whom the assistant (knowingly) mimics
subsequently tend to evaluate the assistant more favorably than if they
were not mimicked."” Mimicked subjectsalso tend to be more helpful
than those not mimicked. For example, when, as they leave, a box falls
to the floor, scattering pencils, mimicked subjects are more likely to
replace the pencils on the desk than subjects who were not mimicked.
"T'his suggests that unconscious mimicry has a significant role in affilia-
tion, and in establishing a warm relationship. Incidentally, if you are at
a social gathering, perhaps with various people new to you, and yvou try
to inhibit your own mimicry, vou will likely find it quite difhcult. The
normal tendency is to smile when they smile, laugh when they laugh,
stand if they are standing, so forth.

Another manipulation consists in creating social stress in a subject
before she enters the room to work with the assistant. This is done by
having the subject play Cyberball on a computer, a game where a vir-
tual ball is tossed between players, one of whom is the subject. Exper-
imenters alter the game so that after a few minutes the ball is rarely
passed to the subject. Remarkably, this virtual isolation yvields sufficient
social stress to produce an effect in subsequent mimicry. Subjects who
are socially stressed in this manner tend to show greater mimiery in
the experimental condition than subjects who are not socially stressed.
It is almost as if the stressed subjects are trying extra hard (uncon-

sciously) to win favor with the other person. The dominant hypothesis
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explaining the data from unconscious mimicry is that mimicry acts as
social glue " This does seem plausible, but | found myself puzzling
about this question: why does mimicry function as social glue? Why do
we feel more positive about people who mimic our low-level gestures,
even when we are quite unaware of the mimierny? Why does the brain
put a lot of effort, and hence a lot of energy, into mimicry, and what is
the significance of the information it gets?

Probably we like mimicry at this low level because it shows that vou
are like me. Why should that matter? Because it enables me to predict
vour behavior a little better than if you are very unlike me. How does it
enable such a prediction? The main part of the answer is likely that |
am familiar with how [ respond, so | can use that to predict how vou, if
similar to me, will likely respond. The related neural component that |
suspect supports the story is this: imitation by the very voung is an early
sign of a normally developing frontal cortex, something needed in all
mammals, but especially needed in all highly social mammals. The
mother chimpanzee or rhesus or human need not be aware that it is
such a sign. She needs only to respond to imitation as attractive in the
voung, Increased strength of attachment with imitation is the mother's
implicit recognition that, frontally speaking, the infant is on a normal
developmental track.

Imitative performance predicts that the baby has the neural where-
withal to learn what he needs to learn to survive, particularly in the
social world, but also in the wider world. More succinctly, a baby that
can imitate probably has a normal social brain. Other things being
equal, a normal social learning capacity is a good predictor that the
child will thrive, and hence is worth further investment, to put it in
biological terms. Mimicry signals the presence of a social capacity,
namely the capacity to learn to predict what others will do and feel, the
capacity to learn group practices, and the emotional capacity to behave
appropriately. It also predicts that the child can pick up knowledge
about how to get on in life —how to forage, defend, make shelters, and
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soon."” More darkly, if the infant fails in general to imitate, the failure
is a predictor that things do not bode well for the child." Though it
would be hard to test, especially in the field, the hypothesis predicts
that babies whose frontal organization fails to support early imitation
may end up less well tended, perhaps with fewer resources, and hence
may show failure to thrive."” Parents show great joy when the infant
imitates, which probably increases their imitation of the infant, and
the infant of them, and thus sets the infant on the roval road to social
understanding, "™

Thus, perhaps, the parent’s delight in the infant's imitation. But
whenece our fondness for mimicry in later stages of life? 'The hypoth-
esis connecting imitation to affiliative responses can be extended quite
broadly, and [ shall simplify to keep the main points from getting ol
scured: We like imitation in social situations (1 laugh when vou laugh,
[ eat the roast pig when you eat the roast pig, and so forth) because
imitative behavior (not too much, just the right amount) is a power-
ful signal of social competence that allows me to predict that you are
pretty much like me. Put simply, we like imitation because it tells us
that your frontal brain is much like my frontal brain.

If you are not well known to me, it is reassuring for me if vou behave
as | do because then to some significant degree | can predict vour be-
havior; you are like me. 'This means that | can predict, albeit roughly,
what will make vou aggressive, what vou will be like around babies,
whether vou will reconcile after a tiff, whether vou will reciprocate,
and so forth. When | am reassured, my cortisol (stress hormone) levels
fall, which means [ feel less anxious, and that feels good. Addition-
ally, feeling that someone is trustworthy is a positive, oxytocin-related,
bonding emotion. Cur mimicry of cach other might also weakly imply
that we will care enough to tend to our respective reputations in the
normal way; that is, in 2 way that is conducive to group harmony and
good citizenry. Roughly, “You are like me, and like my kin. They are

okay, so vou are probably okay too”
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Oddball behavior, however, makes me anxious, because | cannot
predict what vou will do—whether you will be dangerous or nasty—
and a dangerous or nasty person in our midst can cause a lot of pain.
'The possibility that you are dangerous raises my cortisol levels, as |
have to be on guard and watchful, a state of my brain that is not pleas-
ant for me.

As social sizing up develops over a few minutes, assuming | got the
preliminary signals | needed, | may be motivated to reassure you. So
[ play my part in mimicry so that you do not start anxiously watch-
ing me, thereby making me uncomfortable, or excluding me, making
me even more uncomfortable.™ The general point, therefore, is that
something roughly like this may be the background explanation for
UNCONSCIONS mimicry.

Here is a speculation conceming the advantages of unconscious
mimicry in the social life of our ancestral hominins. Amalgamation of
others into the group may serve to strengthen the manpower needed
in defense and attack, or may add to the number of fertile females as
well as diversify the gene pool. Nevertheless, amalgamation can be a
risky business, and newcomers may undermine the welfare and har-
mony of the clan. There are many factors to be wary of, including the
import of new diseases, but factors concerning sociality are crucial.
That is, before accepting a new member, the dan will want assurance
that newcomers are not cognitively or emotionally problematic. As a
first-pass filter for trustworthiness and hence for a nommal social brain,
mimicry, albeit unconscious mimicry, serves passably well.

Suppose a stranger arrives at the home range. His conforming be-
havior suggests he has a normal social capacity, that he can acquire
the local practices and is willing to do so. In a thousand different
ways, his sociality is going to matter to those in the group. Moreover, if
members of the kin group share certain mannensms and social sym-
bols, a newcomer may gain entry by showing that hefshe is willing

to expend energy to adopt the mannerisms and symbols. Suceessful
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imitative behavior gets one past the gate because it is a sign of social
competence. It is not, to be sure, a fail-safe predictor, but it may be
screen out those who are socially problematic. Certainly, full accep-
tance into the group is typically a fairly gradual affair. Hume noticed
that we extend kindness more easily to those who are like us, who
resemble us. His insight appears to be on the mark, and my hunch is
that the explanation lies in the test for accepting newcomers as trust-
worthy group members.

"I begin to test this hypothesis, psychologists asked subjects to view
a video of two men interacting during an interview, and to assess the
competence of both the interviewer and the applicant (both actu-
ally actors)."" In one version of the video, the interviewer is a bit of
an oaf and a boor, whereas in the second version he is gracious. The
experiment also varied the behavior of the applicant: in one version,
he does not reciprocate the interviewer’s gestures, but in another he
subtly mimics the gestures and body movements of the interviewer.
Viewers are essentially oblivious to the mimicry at the conscious level.
The surprising finding was that viewing subjects rated the applicant as
less competent when he mimicked an cafish interviewer than when
he mimicked a gracious one. Mimicking an oafish person, it seems,
deserved an even lower rating than not mimicking at all. 'This suggests
that mimicking a low-status or unworthy person is taken by others to
be a sign of poor judgment on the part of the mimicker. That observ-
ers of mimicry judge others in this way suggests that individuals are
highly sensitive not only to mimicry behavior in general, but to whom
they should and should not mimic. This may also connect with find-
ings in the social learning field showing that most subjects are likely
to model themselves after successful rather than unsuccessful people,
whatever the particular domain of activity where success is evident.'"!
That these judgments are made by observers of social interactions in-
dicates that there are many levels of social information in the social

learning business.
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'The neurobiology of social skills, and in particular the nature of the ca-
pacity to attribute mental states to others, is a young but vigorous field.
'The coevolution of psychology and neuroscience will doubtless bring
new knowledge along with many surprises to this area of research in
the next decade. In the next chapter, | examine rules and norms: what

is their place in moral behavior?
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7. Not as a Rule

So far in this discussion, rules, norms, laws, and their ilk have been
waiting in the wings, while values, learning, and motivated problem-
solving have taken center stage. This is a consequence of the logic
structuring this project, which acknowledges that although social
problem=olving may in time culminate in explicit rules, anteced-
ent and more basic are the implicit standards emerging from shared
values —practices that most individuals pick up without much instrue-
tion but by imitation and observation.' For example, not offering to
lend a hand in a cicumstance where the offer could be construed
as insulting is not explicitly formulated as a rule, and local standards
do vary.” How much eye contact to have with a stranger, when laugh-
ing aloud is boorish, or when it ceases to be acceptable to charm
the teacher, are likewise implicitly leamed, and likewise vary across
cultures. By contrast, laws that prohibit child labor in factories and
mines, that restrict the power of the reigning monarch to raise taxes, or
that use taxes to pay for a sewer system, are explicit, and emerge from
the perception of misery resulting from the status quo, and from the
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collective recognition that things could be better given a different way
of doing business.

For people eager for change from the current state, getting a vague
ideal into a workable law often requires a major outlay in time and
energy, and sometimes involves significant personal cost. Not surpris-
ingly, unforeseen consequences of the new law may sour the heartfelt
aspirations of those who had longed for social improvement, as with
the law (1920-33) in the United States prohibiting the manufacture,
import, transportation, and sale of alcoholic beverages.” By and large,
explicit miles start with reflection on cumrent practices, and depend on
imagining how things could be different.’ Success in getting a law into
place will depend on a host of variables, and relies on the structure of
the existing social organization. Over time, laws may undergo modi-
fication for many reasons, some that serve the interests of a powerful
subgroup, some that serve the well-being of the group asa whole, some
that reflect the psychiatric delusions of a manipulative despot.

Social wisdom, in Anstotle’s view, depends on the early development
of good habits, and the capacity to reason sensibly about specific social
issues. [t draws on complex skills, including the skill to deal effectively
with social disorder and instabilities, to anticipate the consequences
of a plan, and to foresee new problems, as well as the ability to negoti-
ate productively about explicit nales and institutions. Good institutions,
such astrial by jury rather than trial by ordeal, or institutions for regulat-
ing currency, have enormous impact on the well-being of individuals in
social groups, and on how an individual’s responses to social problem-
solving are shaped. In Aristotle’s view, at the core of living a worthy
life is the goal of developing good institutions to provide a harmonious
structure to the social lives of individuals living in a city or state.”

Putting Aristotle’s prescient ideas into more contemporary form, we
could say that for the maost part, the brain’s continnous decision-making
business depends on a continuous process of settling into solutions to
constraint satisfaction problems. A range of constraints provide value-
tagged weights, and as the time for a decision is nigh, the networks
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settle into a minimum that roughly satisfies the constraints.® As the
reward svstem responds to the pains and satisfactions of experience, so-
cial skills are acquired and habits formed.” Habits constitute a power-
ful constraint, representing, as they do, past solutions that worked well
enough to become entrenched by the reward system, thereby econo-
mizing the constraint satisfaction process. Habits reflect social learn-
ing about what the group regards as right or wrong, Habits also reflect
learning about the physical world. In selecting a path down a ski slope
or the words to respond to a student’s question, leamed skills, recent
experiences, and nonconscious evaluations of the circumstances are
powerful and crucial constraints on choice of behavior” The details of
the nature of the neural processes that go into decision-making remain
to be nailed down, but constibute some of the most relevant research
for this book.

Distinguished moral philosophers are apt to complain that Aristotle
is vague and wooly—that he fails to give specific principles telling us
what is right and wrong. They may prefer instead the theory that nules
are the essence of morality. Thus, “Morality is a set of fundamental
rules that guide our actions,” wrote the late Robert Solomon in his
justly popular textbook, Introducing Philosophy” John Rawls, argu-
ably the most influential moral philosopher of the twentieth century,
tricd heroically to formulate the universal rules of fairness that ought
to govern policy, legislation, and the development of institutions. "
Legions of moral philosophers have spent their intellectual lives trving
to make Rawls’s approach work. In one of the deepest discussions of
why the approach is Hawed bevond redemption, philosopher Owen
Flanagan sums up, “There is no such thing as universal ethical intu-
itions at the level Rawls was initially looking to locate them ™" Philoso-

pher Mark Johnson puts the point even more forcefully:

I will suggest it is morally iresponsible to think and act as
though we possess a univenal, disembodied reason that gener-

ates absolute rules, decision-making procedures, and universal

rought to you by | The Mational Libraiy of the

Download Date



166 = Chapter 7

or categorical laws by which we can tell rght from wrong in

- - 1z
any situabion we encounter.

My aim is not to scofl at well-meaning attempts to formulate good
rules for our complex socicties. Rather, my aim is to explain, albeit
sketchily, how humans are able to evaluate a law as a bad law or a good
law or a fair law, without appealing to a yet deeper law —something
they actually do, and do regulady. Evaluation, as discussed, is rooted
in the emotions and passions that are endemic to human nature, and
in the social habits acquired through childhood. Evaluative processes
exploit memory and draw upon the capacity for solving problems. Rea-
son does not create values, but shapes itself around them and takes
them in new directions.”

"This chapter will take a close, and skeptical, look at the common-
place view that rules, and their conscious, rational application, are
definitive of morality. A first preliminary point is that if rules are defini-
tive of morality, and rules require language, then by defnition, verbal
humans are the only organisms with morality. This seems an unneces-
sarily restrictive conclusion, given the caring behavior of some highly
social nonhuman animals.™

A second preliminary point is that the favorite rules often recited as
central to morality regularly conflict with other favorite rules: “Charity
begins at home” regulady conflicts with “Love vour neighbor as your-

o

self”; “Lying is wrong” can conflict with “Unkindness is wrong.” “Honor
vour parents” may conflict with “Never aid and abet a murderer.” Each
of these rules has limitations, recognition of which is often implicit. To
illustrate, a prototypical rule that people cite is "Killing is wrong.” Yet
most frmly believe that killing is acceptable in war, though even in
war, sometimes it is wrong to kill —for example, one does not kill pns-
oners of war, and one does not kill noncombatants, though even on this
topic, there are different views about whether killing noncombatants is
wrong if they voluntanly act as human shields for the enemy. . . the

qualifications and what-ifs pile on and on without end.
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Interestingly, former Supreme Court Justice David Souter made
the same point regarding flexibility with respect to the provisions of
the American Constitution. As he noted, the First Amendment, ac-
cording to which “Congress shall make no law . . . abridging the free-
dom of speech, or of the press,” is not absolute; it can, and did, conflict
with the government’s responsibility for order and the security of the
nation. The particular conflict he discusses concerns the case of the
Pentagon Paper, which the New York Times and the Washington Fost
wished to publish, while the government wanted to suppress publica-
tion on grounds of national interest. As Souter explained:

A choice may have to be made, not because language is vague
but because the Constitution embodies the desire of the
American people, like most people, to have things both ways.
We want order and security, and we want liberty. And we want
not only liberty but equality as well. These paired desires of
ours can clash, and when they do a court is forced to choose
between them, between one constitutional good and another
one. 'The court has to decide which of our approved desires
has the better claim, right here, right now, and a court has to
do more than read fairly when it makes this kind of choice.”

The ability to appreciate when a circumstance is a fair exception, or
which rule to follow when rules conflict, eimbodies some of the most
refined aspects of social understanding. Going through life, we all ac-
quire a lot of subtle, and often inarticulable, knowledge through our
experiences —stories, examples, and observation. Gossip often relates
tales of plans gone wrong, of avoidable disaster, of self-indulgence caus
ing misery, of hypocrisy collapsing someone’s position on the moral
high ground. Exceptions to rules have special poignancy, as when the
Unabomber's brother sorrowfully tumed him in, or when obstetrician
Henry Morgentaler stood up against the anti-abortion conventions in
Canada, and after going to jail, saw new laws written, or when Galileo
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grimly retracted his claim that the sun was the center of the known
universe in order to avoid torture by the Catholic Church. Thus adults
who are doggedly insensitive to reasonable exceptions are said to lack
common sense, and are roundly pilloried in stories such as the fool
who refused to lie to a delusional schizophrenic wielding an assault
rifle. In general, apart from baroque legislation like the income tax
code, what counts as a reasonable exception to a rule is not itself deter-
mined by vet another, deeper rule specifying allowable exceptions to
the rule, and so on down. Instead, exceptions are often determined by
fair-minded, sensible judgment, whatever exactly that is. But whatever
it is, the development of good habits seems to be important for it. Of
which, more below.

Moral theories that leave room for exceptions to rules have tended
to seem incomplete. Consequently, the awkwardness of dealing with
exceptions to rough-and-ready rules (e.g., “Always tell the truth”) has
motivated many moral philosophers to search for universally applica-
ble, exceptionless rules. Such rules are supposed to apply to evervone,
under all circumstances, regardless of situational contingencies.

The Golden Rule (Do unto others as you would have them do
unto vou") is very often held up as a judicious rule, an exceptionless
rule, and a rule that is universally espoused, or very close to it. (Ironi-
cally perhaps, Confucius, though known to prefer the development
of virtues to instruction by rules, might have been among the first to
give voice to a version of this maxim, though given his broad approach
to morality, it is likely he offered it as general advice rather than as
an exceptionless rule.") So it must asked: since we are familiar with
the Golden Rule, and it seems like an excellent rule, why are moral
philosophers still hunting around for the fundamental rule that should
guide all behavior? What more than adherence to the Golden Rule do
we need to live a virtuous life?

'The general appeal of the Golden Rule has not gone unappreciated
by moml philosophers, but they have also realized it has shortcom-
ings as a reliable guide in moral conflict. Under serutiny, the Golden
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Rule is not quite what it is advedised to be. First, although “Do unto
others .. ." is serviceable enough in the early stages of a child’s social-
ization, and even a moderately good rule of thumb for common daily
social interactions, its application is nothing like as general as is as-
sumed. Consider one huge domain of human action, namely defen-
sive war. Soldiers do kill their enemies while earnestly desiring that
their enemies not kill them. And this is regarded as the right thing for
a soldier to do, though it contravenes the Golden Rule. Unfortunately,
if a soldier does unto his enemies as he would be done by, he stands to
be done in.

More generally, in policing and maintaining the peace, "Do unto
others” applies only problematically, and usually not literally. As a po-
lice officer, | might put a child kidnapper in a headlock without at
all wishing that he put me in a headlock. Likewise, jurors might feel
obliged to send the accused to prison without wanting themselves to be
sent to prison, even had they been similarly guilty, and so on and on.

Well, one might respond, the Colden Rule is obwiously not meant
to apply to those situations. Fine, but its claim to be universally ap-
plicable is therefore compromised, and in any case, the exception-to-
the-rule problem arises again: if there are rules “all the way down,”
what more basic rule do we invoke in saying the Golden Rule does not
apply? 'To what are we appealing when we claim a faidy obvious and
monally acceptable exception? Perhaps, a deeper, more Golden Ur-
Eule —the Platinum Rule? What would that be? As remarked earlier,
knowing what is “olwvious” here depends, exactly as Aristotle thought,
on background commeon sense or moral judgment. That, however, is
not a capacity that consults a set of rules to tell us when an exception
i5 an allowable exception to the Golden Rule. Most people recognize
anobvious exception when given a case, but there is no evidence that
they achieve this recognition by application of a deeper rule.

There is another vast domain where the application of the Golden
Rule is confusing and ambiguous at best —business and trade. While
the importance of faimess in trade has long been recognized, this is
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largely becanse a good reputation is good business. As the nontrivial
phrase “Business is business” implies, however, part of business is also
profit, caveat emplor, and not being so soft-hearted that one cannot
fire an employee, collect debts, or refuse credit. Running a success-
ful business requires common sense, and common sense requires that
one not literally and unconditionally apply “Do unto others” under all
circumstances. Judgment and common sense are essential.

Apart from these frankly large-scale domains of activity, it is not dif-
ficult to consider many other domains where appealing to the Golden
Rule is unhelpful. For example, sometimes the needs of one’s own
family conflict with helping others. Even if offering to take in orphans
might conform to the Golden Rule, suppose that it would compromise
severely the welfare of my own offspring. Do L still have a duty to take
in the orphans, even if | would like to have been taken in, had | been
an orphan? Does the Golden Rule tell me how to adjudicate between
these options? No, not without a lot of moral filling-in that reaches
deep into the Aristotelian backhll behind sensible applications of the
Golden Rule.

Here is another test case: were | to need a kidney, | would surely
want someone to donate her kidney to me. Does that mean Lought to
donate one kidney to a stranger? A literal application of the Golden
Rule says ves, but many virtuous people do not believe they are obliged
to do this. Assorted factors go into deciding to donate a kidney, and
while the Golden Rule might motivate us to consider the action, it
does not settle the matter.

Were the medical staff at the Memorial Hospital in New Orleans
during their terrible ordeal of hurricane Katrina applying the Golden
Rule in their agonizing triage decisions?'” It appears that they tried
to do the best for the most, but with inadequate resources and little
evacuation, difficult moral decisions had to be made. Some patients
had to be at the bottom of the list for evacuation —not something |
would want done to me, of course, but perhaps something that is least
dreadful nonetheless. These sorts of cases, easily multiplied, are not
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silly exceptions, but significant exceptions, and they suggest that the
moral undestanding that underlies specific rules is more like a skill
than like a concrete proposition such as “Do unto others as vou would
have them do unto you.”

Although it is widely claimed that essentially all societies espouse
the Golden Rule, this too turns out to be misleading . As philosopher
Stephen Anderson notes,” there are negative versions and positive
versions. [n the negative rendition, we are asked not to do harm; for
example in the Analects, what Confucius actually says is “Do not do
unto others what you do not want them to do to vou.” This version re-
quires much less interference and intervention by us than the positive
version, such as that of Jainism, “A man should wander about treating
all ereatures as he himself would be treated.” The positive version is a
more proactive, “do-gooder” rule, and hence can be mther alarming. It
enjoins us not only to avoid haming but actually to go out of our way
to donate kidneys and take in orphans, while the “all ereatures” clause
perhaps entails that we cannot kill rats in the kitchen. Which raises
the matter of exactly who “others™ are, and whether they include all
in my community, or all humans, or all mammals, or what. Opinions
on this question vary, and the Golden Rule itself cannot settle these
differences of opinion.

The deeper problem, especially with the more commeon positive
version, concerns the variability in the moral enthusiasms humans
may come to have. Here, then, is the classical flaw in the Golden
Rule: there are things | would not want done to me, even by a well-
meaning and dedicated follower of the positive version of the Golden
Rule. That is, you might want to do something to me that you would
indeed want done to you, but it might be something | firmly want not
to have done to me —to be converted to Scientology, for example. Or
to engage in sadomasochistic rituals, or be forced to be a teetotaler, or
be prevented from using contraception or from choosing suicide as an
end to an excruciatingly painful terminal illness, or, in the early nine-

teenth century, to be prevented from getting a smallpox vaccination
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or having anesthesia during a Caesarian section lest [ end up in hell ™
In the early part of the twentieth century, well-meaning Canadian bu-
reaucrats removed Indian children from their homes and families and
put them in residential schools in cities such as Winnipeg and Ed-
monton, in expectation of integrating them into the wider white soci-
ety. They thought that was what they themselves would have wanted,
had they been living in camps in the bush. The results were unequive-
cally catastrophic. A do-gooder dedicated to some crackpot ideology
may feel that “were she me, she should indeed” be gassed to death or
sent to live in a gulag, or given tea laced with strychnine, and proceed
to arrange that fate for me. We saw quite a lot of that in the last century.
The dedicated ideologue’s views of what is good for me, and what he
would want for himself if in my shoes, do not necessarily coincide with
my own considered views.

What these last examples demonstrate is that when we extol the
Colden Bule, we asume that both sides are decent, not twisted: that
both sides have much the same set of moral values; that others feel
about things as we do. This assumption, note, is not morally neutral,
but contains moral content—content independent of the Golden
Rule itself. Moreover, it is a sad fact of life that this assumption of
universal decency does not always hold, or at least does not always
look the same, even among those who advertise themselves as morally
upstanding. Unfortunately, there is no shortage of ideological extrem-
ists and religious cultists and sadomasochists and sociopaths, and they
can apply the Golden Rule as rigorously as anyone else.

Mone of these worries entails that as @ rule of thumb, “Do unto oth-
ers” is useless. 'To encourage a child to take the other’s perspective, we
say, “How would you feel if Sally did that to yvou?” One explanation for
some version of the Golden Rule appearing in many societies is that
in social life, taking into account how others will feel and respond to
something we do is crucially important, as we saw in chapter 6. Pre-
dicting how others will react is prudentially wise because a reputation
for being kind, fair, and hard-working versus being mean-spirited, a
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cheater, and a shirker, for example, has a major impact on whether
one prospers or not.” Making it a habit to be sensitive to other's needs
and feelings, a habit we try to instill in children, is also morally wise.
So the basic answer concerning why moral philosophers have not
simply accepted the Golden Rule as the unconditional, universally
applicable rule to guide what we ought to do is quite simple: it is not
unconditionally and universally applicable. In many cases, such as
the Memorial Hospital tragedy, the Golden Rule just does not get us
very far. Worse, in cases where the do-gooder is a besotted ideologue,
his application of the Golden Rule may give him precisely the justi-
fication he wants for doing what others regard as absolutely heinous
things, such as engaging in genocide with the best will in the world.

Kant and His Categorical Imperative

Immanuel Kant's (1724-18(4) celebrated calegorical imperative aims
to specify a completely exceptionless, unconditional (hence categori-
cal) rule for moral behavior. Like others before him, most notably
David Hume,” Kant recognized that fairness is important in morality.
Hume’s point was that we cannot argue that something is right for me
and wrong for you just because “1 am me and you are vou.” There has
to be, at the very least, a morally relevant difference between us. For
example, it is not considered fair to say “Others should pay taxes, but
not me because | am me.” Kant recognized the importance of even-
handedness in moral duty, but what was special about his approach
was that he thought he saw a way to leverage evenhandedness into a
grand moral theory.

Kants conviction was that the faculty of pure reason, completely
detached from any emotion or moral feeling, can use the abstract idea
of the universal applicability of moral miles to establish a criterion for
selecting which substantive rules define our real moral duties. Thus
his categorical imperative (meaning, “what evervone ought to do, no
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exceptions”) is actually a kind of filter that is supposed to separate the
moral from the immoral rules.™ How does pure reason achieve this
result? The candidate mles that pass through Kant's proposed “flter”
are all and only those rules that can be consistently “will” to be faith-
fully adopted by evervone in the moral community. Kant's emphasis on
consistency here adverts to the mtionality of looking out for your own
well-being. His idea is that vou cannot consistently afhrm a rule if its
observance would undermine vour own well-being. Resolving to live by
such a rule would be irmtional. Mimculously, in Kant’s scheme, pre-
cisely the set of consistent, universally binding rules are the monal rules.

This would indeed be a miraculous result, but as with most touted
miracles, the promise turns out to be vastly greater than the product
delivered. A clear test of the idea that the consistently universalizable
rules are the momal rules is this: can we characterize a universally bind-
ing rule that is an obviously immoral rule (i.e., for present purposes,
vou and [ agree it is immoral) and yet is a mle someone could adopt
without contradiction or irrationality? As has long been known, the
answer is yes.

Let us approach this in steps. Consider the possible rule that “All
anencephalic neonates with painful terminal cancer should be eutha-
nized.” A Kantian might assume that my faculty of reason could not
espouse such a rule, because were | an anencephalic neonate with
painful terminal cancer, | would be ruling in favor of my own death
(purportedly, an inconsistency and hence an irrationality). But in fact,
| may mtionally believe that were | an anencephalic neonate with
painful terminal cancer, | should indeed be euthanized. Not even a
faint odor of logical inconsistency or irrationality is detectable.

Since the anencephalic rule gets through Kant's filter, we have now
a recipe for constructing a whole lot of other rules —some, alas, excep-
tionally nasty — that will passthrough too. Here is the recipe: agree that
the rule applies to oneself, even if it means death. This is really just
the simple recognition that many people believe that there are things
worse than death —dishonor, going to hell, being in terrible pain, and
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so forth. So merely substitute for "anencephalic neonate” a descrip-
tion such as “Tutsi” or “infidel” and vou see that the Kantian flter
cannot but let through a lot of consistent fascists as well as legions of
rationally consistent moral zealots.™

These problems suggest that counting on pure rationality and con-
sistency to undergird morality is mistaken.™ In any case, Kant's con-
viction that detachment from emotions is essential in characterizing
mormal obligation is strikingly at odds with what we know about our
biological nature. As we noted earlier, from a biological point of view,
basic emotions are Mother Nature's way of orienting us to do what we
prudentially ought. The social emotions are a way of getting us to do
what we socially ought, and the reward/punishment system is a way of
learning to use past experiences to improve our performance in both

domains.

Consequentialism and Maximizing Utility

Jeremy Bentham (1748-1832) proposed an unconditional rle that
says, in its simplest version, that one ought to act so as to produce
the greatest happiness for the greatest number. This statement is what
many people understand by utilitarianism, where utifity in this con-
text refers roughly to happiness or well-being. Consequentialism is the
general name given to the view that it is the consequences of an action
that are monally relevant, as opposed to conformity to a sacred text, for
example.

In Bentham's formulation, and in that of some contemporary con-
sequentialists, maximizing utility is what we are obliged to aim for in
our choices generally. Although John Stuart Mill (1806-73) is most
famously associated with utilitarianism, Mill scholaship shows that
Mill’s insight into social life was profound, and that he departed quite
radically from Bentham's maximizing rule”” What Mill actually af-
firmed as the principle of utility was that the only thing that is desirable
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as an end in itself is happiness. Incidentally, it is a view that echoes
Aristotle’s much earlier dlaim that the summum bonum (highest good)
is eudaimonia (roughly translatable as happiness, in the ancient sense
of living well or Aourishing).*

Two interconnected ideas account for Mill's explicit rejection of
maximizing requirements for decisions in general.” First, for Mill, the
moral sphere is fundamentally about conduct that injures, damages,
or harms others or their interests. Injurious conduct, such as assault
and murder, is wrong and is punishable. Conduct that falls outside
this domain should be neither restricted nor deemed wrong, 50 on
Mill's view | ought not poison my neighbor’s water supply, for that
would obviously damage him. On the other hand, | am not obliged
to forgo playing the guitar, since this action (normally, anyvhow) is not
harmful to others, even though some substitute action might produce
more aggregate happiness. A maximizing consequentialist might say
my playing the guitar is hannful in the grotesquely extended sense that
| could achieve greater aggregate happiness by forgoing my practice
and working in a soup kitchen or a 'T'B clinic. For Mill, however, this is
an absurd extension of what we mean by “harmful conduct,” and | do
nothing wrong if | choose to go about my musical practice. Unless of
course my neighbor is pinned under his tractor and desperately needs
my help to survive, whereupon | will seek help. Nomnally, however,
such needs are rare, and heeding emergencies is quite different from
the unremitting maximizing that adherence to Bentham's rules im-
plies. Judgment, as Aristotle counseled, is essential, since what counts
as an emergency or an exception is not specified by a rule, but learned
by examples.

Secondly, for Mill, issues of self-defense—and hence morality —are
tightly tied to issues concerning acceptable restrctions on pesonal lib-
erty.” In Mill's considered opinion, the sole end for which liberty may
be restricted is self-defense, that is, defense against harmful, damaging,
or injurious behavior. | may, therefore, be prevented from poisoning
my neighbor’s well, but not from firing a chronically and irredeemably
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shiftless employee. Firing him may cause harm to the employee, but
preventing me from doing it on grounds that it would hamn the lazy
emplovee and his interests would be an infringement of my liberty as
a business owner. Mill's account of wrongdoing does not prohibit such
an action, nor does his account prohibit conduct that merely annoys
others, such as competition in the marketplace or lobbving to have the
Pope arrested for being an accessory to crimes.™

The point of emphasis then is that Mill's approach does not label
an action as wrong on grounds that some other possible action might
produce greater aggregate happiness. Mill's integration of his ideas con-
cerning liberty with his ideas about moral wrongdoing make us realize
how very problematic is a rule for maximizing aggregate happiness.”
So far as advocating an absolute rule is concemed, therefore, Mill tums
out to be less like Bentham than he is like Aristotle, identifying wrong-
doing in discussion of prototy pical examples rather than by rules.

Though regularly claiming Mill as an intellectual father, maximiz-
ing consequentialists run afoul of his deeper understanding of the
compounded complexities of social life, and in particular of his abid-
ing conviction concerning the social importance of liberty. Of course
they may not fike his views on liberty, but that is a different issue to be
argued for on different grounds.

An enduring appeal of Mill's utilitarianism is that it acknowledges
the particular importance of human happiness, as opposed to duty for
the sake of some metaphysical end, such as pleasing God or cleansing
oneself of innate sinfulness or coming back in the next life as an eagle.
Philosopher Donald Brown amplifies the point: “one main thrust of
this theory is to exclude from moral consideration much of what needs
to be excluded: blasphemy, family honour, realpolitik, obscenity, and
fictitious entities.” 'In a very broad way, much about consequential-
ism, absent foolishness about maximizing aggregate happiness, seems
entirely ordinary and sensible. After all, we generally take it to be a
benchmark of someone’s rationality that he evaluates the conse-
quences of a plan; by and large, human well-being or happiness counts
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for a lot in most of our socially significant decisions, and like Mill, we
feel obliged to go very carefully if an action could have damaging con-
sequences for othes. Maximizing consequentialism in the Bentham
fashion, however, takes us well beyond what is ordinary and sensible.
'To see this, it may be useful to look a little more closely at its rendering
of our obligations in terms of maximizing aggregate happiness.

First is the practical drawback. Performing the required calcula-
tion in a way serious enough actually to qualify as maximizing hap-
piness is a nightmare. For example, no one has the slightest idea how
to compare the mild headaches of five million against the broken legs
of three, or the needs of one’s own two children against the needs of a
hundred unrelated brain-damaged children in Serbia. And one might
question: are these sorts of “far aheld” calculations really necessary, al-
ways, in the practice of moral decency as we navigate our way through
the social world? Did Socrates or Confucius, both examples of morally
good humans, calculate as maximizing consequentialists decree? And
am | obliged to give up one kidney for an unknown person who will
otherwise die? Or even for a known person who would otherwise die?
Must | convert most of my house to a shelter for derelict soldiers? Is it
okay if | make a charitable donation to my local school, or must it be
to a more needy clinic in Uganda? This rises the problems connected
with treating all affected by my choice as having an equal claim.

Many maximizing consequentialists, such as philosopher Peter
Singer,” argue that maximizing happiness of all requires that we do
much more than consider the consequences of a plan for the happiness
of those near and dear. According to him, in calculating consequences,
evervone—everyone —with an interest in the consequences should be
treated equally. Awkwardly, this implies that L must not put the well-being
of my children ahead of that of unknown strangers living on the other
side of the planet. Singer does realize that parents and children have a
special relationship, but he sees that as consistent with his view, since, he
argues, better consequences ensue if parents take care of their children
before taking care of others. Fven so, according to Singer’s principles,
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it scems that | am obliged not to send my child to a private college if
[ could send him and two "Thai children to a state college, and | am
obliged not to get orthodontic treatment for my child if | could get basic
dental care for five Haitian children. Even if | give to chanty, Singer
would urge that | could, surely, always give more by doing without those
luxuries of life such as a new computer or a vacation. And so forth.
Singer's maximizing consequentialism is much more demanding,
and much more meddlesome, than the morally moderate, such as |,
find reasonable. The urgings of the ardent utilitanans sometimes alarm
me the way intrusive do-gooders can be alarming, not least because of
infringements on liberty and the conflict with paradigmatically good
sense. Admittedly, however, it is not always clear to me what exactly
Singer, or maximizing consequentialism in generl, does require.”
What iz clear is that the idea of equal consideration for all goes very
deep in many versions of consequentialism. As Thomas Scanlon says,
the thesisis that “all that counts morally is the well-being of individuals,
no one of whom is singled out as counting for more than the others.”™
Finally, depending on background conditions, the maximizing con-
sequentialist rule can run afoul of other cherished themes, such as
“Punish only the guilty,” or “Respect privacy,” or “Harvest organs from
the dead only if they or their family have given consent” or “Never
change the deceased’s will even if its provisions are wasteful and the
wealth could be put to better use,” asit asks me to maximize evervone's
well-being given a patticular dilemma. Some contem porary maximiz-
ers say “Fine, the Greatest Happiness rule should tramp all other rules
and moral themes”; others are less comfortable with certain possible
applications. Hence there are constant fierce debates on these issues.
Many moral philosophers have tned to modify aspects of the theory to
make it precise, workable, understandable, and universally applicable.
Brilliant though some of these maximizing attempts are, none has en-
tirely succeeded, partly because they cannot seem to avoid requiring
us to do things that a morally decent person would not do. On the
other hand, the ill that comes from adopting Mill's more moderate
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approach may be vastly less than the ill of conforming to a rule, such
as "Obey God.”

In my view, consequentialism is most useful if it is espoused not as
an exceptionless rule, but as a cluster of exemplary moral prototypes,
cases where we can agree that caleulating the prototypically good
consequences (those concerning well-being) serves us well. Then, as
with nonmoral categories, from the prototypes we can extend to new
cases by analogy, sensitive to multiple constraints. Of course there are
bound to be disagreements as we approach the fuzzy boundaries of
a category. Thus someone may try to claim a hann as a result of his
neighbor's working on the Sabbath, but these sorts of boundary cases
are not best resolved by trying to maximize aggregate utility.” Never-
theless, as Mill rightly saw, pointing out the consequences for human
well-being, however difficult to quantify precisely, is always pertinent.

What worried Mill, and worries me, are the moral claims, often
espoused stoutly and dogmatically, that fly in the face of human well-
being. As a child, [ found the prototvpe of perversity to be the rule that
vou must do what God commands. Particularly worrisome was its ap-
plication in the Bible story of Abraham and lsaac, a story served up in
Sunday school to my six-vearold ears. Abraham thinks he hears God
command him to take his beloved son lsaac into the hills and slay him
with a knife and burn him as a sacrifice. Heeding the call, he takes
lsaac into the hills. In the nick of time, an angel luckily announces
that God wants him to spare lsaac’s life after all. To the child’s mind,
it seemed obvious that the God in question was terrifyving and untrust-
worthy, and that Abraham was a deranged nitwit. | was relieved that
my father showed no sign of communicating with God or angels and
was otherwise disinclined to theological enthusiasms. Later, | found
other grim lessons in ideological fervor that disregarded human well-
being while proclaiming otherwise. Such, for example, were the hor-
rors visited upon Chinese scientists and intellectuals, not to mention
many others, during the Cultural Revolution in China launched by
Mao Zedong in 1966.
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History, and even current societies, provide no end of examples of
rules requiring things that appear to be contrary to the well-being of
citizens. Surprisingly often, wellbeing is not terribly hard to assess.™
Killing female rape victims, for example, does not serve anyone’s well-
being, nor does prohibiting measles and polio vaccinations or the use
of condoms. Allowing military assault weapons to be purchased by ordi-
nary citizens does not serve anyone’s well-being. Installing early warning
devices for a tsunami does serve the well-being of many. Allowing genes
to be patented probably does not serve the well-being of humans in the
long run, but that is less clear-cut. In many other cases, well-being can
be difficult to settle, especially when a practice is deeply entrenched in
an institution with a long and esteemed history, making it difficult to get
agreement on what serves human well-being in the long run.

Again, philosopher Owen Flanagan is wise on this matter. When
there is conflict about what option best serves human well-being, he
asks, where does one go for clarification? 'lo the guru on the moun-
taintop, a favorite of cartoonists? To an alleged holy man? Flanagan's
answer is, “to the world. There is no other place to go.”” What does
he mean by that? His point is that the process of reflecting on alterna-
tives, understanding history and humans needs, seeing things from the
perspective of others, and talking it through with others can lead us to
better evaluations of a social practice in the long run. Better, that is,
than relying on selfappointed moral authonties and their list of rules.
This process can sometimes change our minds, and even the institu-
tions that venerate the practice.™ What does not exist is a Platonic
Heaven wherein the Moral Truths reside —no more than that there is

a Platonic Heaven wherein the Physical "Tnaths reside.

Facts about Rule Use

Do normal, sensible, competent people decide what they ought to do
without appeal to mles? Yes indeed. Not just occasionally, not just
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under bizarre conditions, but regularly and effectively, in both pru-
dential and moral domains.™ For a prudential example, when [ see
red pebbly spots on my child’s leg, I immediately realize that [ ought
to apply an antihistamine ointment because | recognize the rash to
be a reaction to contact with poison ivy. The decision relies in part
on memory of earlier instances that are relevantly similar to this one,
and knowledge of the local flora. The case-based memory, whether
conscious or not, is tagged with the negative valuation of a case of poi-
son ivy allowed to run unchecked. The decision is context sensitive.
That is, if more urgent events suddenly occur, such as the appearance
of a mbid dog at the door or a fire on the stove, then applying anti-
histamine gets lower priority than shooting the rabid dog at the door
or dousing a house fire. Case-based reasoning involves drawing on a
remembered prototype that resembles the case at hand, and filling
in the similarity with a similar response.” Moreover, the brain often
relies on case-based reasoning when we cannot articulate exactly what
the facts are. For example, a friend's father makes an odd comment to
me, and something about his demeanor and comment triggers a faint
memory and a small alarm. | think | ought to give this man a wide
berth, and not get too friendly. | cannot say precisely why. | am just
being prudent. What rule am | appealing to? None that | know of.
While exceptionless rules are frequently considered necessary in
the moral domain, nobody appears to suppose they are needed for
prudential, everyday, nonmoral, oughts. We manage our interactions
with the physical world quit well without ground-floor, exceptionless
rules. Roughly speaking, broody hens ought to be removed from the
flock, yeast ought to be kept in the refrigerator, tire pressure ought to
be checked every month, teeth ought to be flossed after meals, skunks
ought to be given a wide berth, tetanus shots should be updated every
seven years, and so on and bloody on. So if we can determine what
prudentially we ought to do, without aid of an exceptionless prudential

rule, why not in the moral domain?”
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Here is a mundane moral “ought,” determined from a set of facts,
using ordinary case-based reasoning. My neighbor is away, and [ see
the deer have breached the fence and are browsing on his voung apple
trees. | know he does not want his orchard destroved by deer, so 1
interrupt my work, call my dogs, grab a broom, chase out the deer,
and make a temporary mend on the fence. | decide what [ ought to do
without consulting a foundational rule, such as “Always chase deer out
of orchards” or “Always help the neighbors.”

A strategy for probing how people make moral decisions consists
in contriving moral dilemmas designed to pit kill-one-to-save-many
against kill-no-one-and-let-many-die. Subjects read the scenarios and
then rate the momal propriety of the alternatives. Not surprisingly, re-
sponses vary. The dominant interpretation of the main variation is that
some (those who refuse to kill one to save many) have an automatic
and emaotional adherence to rules while others (those who would kill
one to save many) employ reason to decide, and are less governed by
rules or emotions. The scenarios are stripped of any details about the
individuals, their history, the context, the law of the land, the ramifica-
tions on reputation, ete. The detail-stripping is intended to eliminate
confounds, but it introduces a new flaw: the scenario 1s so artificial that
the brain's normal reliance on morally relevant facts to guide problem-
solving is undemmined.

A more plausible interpretation is this: evervone uses case-based
reasoning, but given our individual histories and temperaments, we
may draw on different cases to guide judgment concerning the present
case. One student may respond negatively to "sacrifice one for many,”
having learned about needless sacrifices made by Russians during the
Communist era. Another student may respond positively based on an
association with a movie of a torpedoed submarine in which all would
drown unless the engine room door were sealed, dooming the engi-
neer. Other prototypes might edge their way into the minds of indi-
vidual subjects, tilting them a little one way or another. Rules may be
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invoked after the fact but only to satisfy a social expectation of a rule-
based explanation. If; as | suspect, the moral dilemmas we encounter
in the real wordd are typically resolved by constraint-satisfaction, then
case-based analogies, emotions, memory, and imagination are almost
always involved.

An illustration of my point about the role of rules emerged, with-
out warning and to much amusement, in an interview of Georgia
representative Lynn Westmoreland on the TV satiric show The Col-
bert Report. 'The topic of Stephen Colbert’s extended discussion with
Westmoreland was a recent higher-court ban on the public display
of the Ten Commandments in the fover of a Louisiana courthouse,
and the justice or injustice of their subsequent court-ordered removal.
The congressman was defending their public, cast-bronze-on-granite
display on a variety of grounds, but most trenchantly on the grounds
that, collectively, those ten rules constitute the very foundation of our
morality, insofar as we have any morality. Their public display, there-
fore, could only serve to enhance the level of individual morality.

Sensing an opportunity, Stephen Colbert nodded his presumptive
assent to this claim, and asked his guest, “Could you please cite them
for us, Congressman?” Westmoreland, plainly taken aback by the re-
quest, gamely began ... Don'tlie, ... don'tsteal, .. .don’t kill, ... "
as Colbert, with his evebrows raised in expectation, held up first one
finger in response, then two, then three. After an awkward pause at
that point, the congressman, who had plainly drawn a blank bevond
those three, bravely and with evident honesty said, “No, I'm sorry. |
can't name them all.” At which point Colbert ostentatiously thanked
his guest for his wisdom and brought the interview to an uproariously
received and laughter-filled conclusion.

"The irony was plain enough and doesn't need any futher elaboration
from me. But there is a deeper lesson to be drawn from this exchange.
The fact is, the congressman is probably as good an example of worthy
moral character as one is likely to encounter at one’s local post office or
grocery store. After all, he inspired sufficient public trust to get himself
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clected, and he thinks morality important enough to defend it, with
some passion and resourcefulness, on television. (Note, however, that
it was Westmoreland who, in an interview during the lagt presidential
campaign, deseribed Barack Obama as “uppity,” a remark generally
construed as a mcial slur.) But if he is a presumptive example of a con-
scientious man, his welcome virtues are clearly not owed to his carrying
around, in memory, a specific list of discursive niles, rules at his im-
mediate command, rules that he literally consults in order to guide his
ongoing social behavior. After all, he could remember only three of the
ten “commandments” at issue, and, according to my copy of the Bible,
he didn't get two of those quite right in any case. If we are looking for
an explanation of the actual ground of people’s moral behavior, the pro-
posal that we are all following a specific set of discursive rules in order to

produce that behavior looks strained and threadbare, to put it mildly.

Normativity and the Moral “Ought”

Agreeing with Robert Solomon that the very definition of morality in-
volves rules, Bernard Gert, in his entry in the Stanford Encyelopedia
of Philosophy under the heading “The Defnition of Morality,” begins
his discussion:
The term “monlity” can be used either
L. descriptively to refer to a code of conduct put forward by

a socicty or,

a. some other group, such as a religion, or

b. accepted by an individual for her own behavior or

!,\J

normatively to refer to a code of conduct that, given

specified conditions, would be put forward by all rmtional
41

persons.

The distinction between descriptions and nomms—between what

is and what ought to be —is accepted as obvious and unbridgeable in
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contemporary moral philosophy, as noted earlier in chapter 1.* Main-
stream moral philosophers tend to regard the deseription of a culture’s
social codes as of mainly anthropological interest, and not at the heart
of morality in its profound, normative sense—what rule(s) ought to be
followed. Likewise, the descriptions of the neurobiology of sociality are
considered merely as descriptions of what is, and hence can tell us noth-
ing about what we ought to do. It is the normative project —specifying
the rule(s) that would be accepted by all rational persons —that is em-
braced as the intellectual calling of moral philosophy, as exemplified
by Peter Singer and John Rawls. This privileged focus on the norma-
tive project is largely explained by nearuniversal acceptance of the idea
that the distinction between is and ought —between facts and values,
between the descriptive and the normative—entails that the norma-
tive project is ultimately autonomous with respect to descrptions of
the facts. Facts are in the world to be observed, but not so rules. Mo
niles, then no (gemiinely) monal decisions. Sensitive to the argument
that momality cannot onginate in divine commands, moral philosophers
have instead looked to rationality as the source of adequate moral rules.

Given their convictions about the autonomy of the nomative do-
main, many moral philosophers regard the factivalue distinction as
effectively scotching the entire enterprise in this book. Wrong though
| believe them to be, | take these reservations very seriously, and will

analvze the arguments in the next section.

The Naturalistic Fallacy

Philosophers have long argued that naturalism in ethics —appealingto
our natures to address the fundamental values — rests on a mistake, an
almost stupid mistake. According to the most famous version, natural-
ism involves a simple fallacy, known widely and taught routinely as the
Naturalistic Fallacy, a term coined by the British philosopher G. E.
Moore."” The Naturalistic Fallacy consists in supposing that properties
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such as the good or right or valuable can be identihied with some natu-
ral property or set of propertics, such as happiness or Hourishing or
love; for example, Aristotle thought the most basic good was happiness
(Aounshing). Any attempt of this kind, according to Moore’s argument,
is obviously fallacious, as he supposed could readily be seen by mull-
ing over the following point: for any statement identifying a natural
property as the property of being good, or valuable, for example “Hap-
pinessisgood,” or “Love is valuable,” there is always a perfectly reason-
able open question: “But is happiness good?” or “ls love valuable?” If
the two propertics (¢.g., goodness and happiness) really were identical,
any competent speaker would know that, and a question such as “ls
happiness good?” would be silly. But the question “Is happiness good?”
is not silly. Therefore, he said, the propetties could not be identical.*
The really deep point, according to Moore, is that there is no answer to
the question of what natural properties are identical with the good or the
right or the valuable. That is because for any proposal, the open ques-
tion can always be asked. Allegedly, our only recourse to what is right
or good consists in referring to the brute fact of our intuitions. Accord-
ing to Moore, the bedrock of intuition laid bare by the open question
argument means that “good” is a non-natural property —that is, a prop-
erty that cannot be studied by science, in the way that prosperity, for
example, can be studied by science. Calling moral intuitions a brute
fact was his way of affirming that such intuitions cannot be explained.
Non-natumal properties can be studied by philosophers (like himself)
but not by scientists.

Having created a mystical moat around moral behavior, Moore
cheerdfully expanded on what is fallacious in naturalism: if the property
of being pleasurable were identical to the property of being good, then
the meaning of “happiness” and “good” would be the same. It would
be like saying that being a bachelor is the same as being an unmarried
man. But if that were true, he said, then the statement “Happiness is
good” would be equivalent to “Happiness is happiness,” and it would
be entirely uninformative. But saving happiness is good is informative,
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and is not trivial, says Moore. 'The fallacy, he concluded, could not be
more evident. This, Moore figured, meant that any attempt to identify
natural properties with what is valuable or good is wrecked on the
shoals of the Naturalistic Fallacy.

Moore's theory about non-natural properties reinforced a conven-
tionally appealing background presumption that values are completely
separate from facts, and the companion idea that facts about our na-
tures cannot tell us anything about what is truly valuable. Although
Moore's arguments are flawed, as [ shall discuss below, his separation
of science and moral philosophy established itself as orthodoxy; one
crossed that boundary only by falling for the Naturalistic Fallacy.

In the twentieth century, moral philosophy advertised itself as a
normative discipline, concerned with what ought to be done, and es-
pecially with foundational rules of monality. Roughly, many moral phi-
losophers believed that just as science can tell us nothing fundamental
about what is good or valuable, it can tell us nothing about how we
ought to live. It might tell us something about what some tribe believes
is good, but it is always an open guestion whether that genuinely is
good. [t might tell us how to get what is valuable, but the value itself is
bevond science. This was Moore's unfortunate legacy.

Moore's arguments, when examined closely, are strange. For ex-
ample, his claim that to say that Ais B requires synonymy of the terms
Aand B is utterly contrived. It cdearly does not hold when the A and
B are scientific terms. To see this, consider these scientifically dem-
onstrated identifications: light (A) is electromagnetic radiation (B), or
temperature (A) is mean molecular kinetic energy (B). Here, the A
and B terms are not synonymous, but the property measured one way
was found to be the same as the property measured another way. The
claims are factual claims, ones in which a factual discovery is made.
Consider a more everyday sort of case: Suppose | discover that my
neighbor Bill Smith (A) is in fact the head of the CIA (B): are the
expressions “my neighbor Bill Smith” and “the head of the CIA” syn-

onymous? Of course not.
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What would be an example where, if | say “A is the same as B, the
expressions A and B must be symonymous? The best example is one
in which we make a semantic, not a factual claim, eg., if A is “the
meaning of STOP” and B is “the meaning of ARRETE,” and | say
“The meaning of STOP is the same as the meaning of ARRE'TE"
Poor Moore would have realized that this sort of example was no sup-
port for his point. The upshot of all this is that if identifications in
general do not require synonymy of terms, whyever should they in
the domain of morality? And if they do not, then the wheels fall off
Moore's argument.

Needless to say, not all proposed identifications in science are true:
viruses are not bacteria, and temperature is not caloric fluid. So per
haps it was the simplicity of the particular instances of identifications
of valuable with, for example, pleasure, that drew Moore into a wholly
muddled theory about identifications and his odd ideas about “non-
natural properties.” Our brains, and the brains of animals generally,
are organized to value survival and well-being; survival and well-being
are valuable. Our perceptions are permeated with value, and in that
sense they are valenced .V

Had Moore merely pointed out that the relation between our na-
ture and what is good is complex, not simple, he would have been
on firmer ground. Analogously, the relation between our nature and
health is complex. As with monals and values, no simple formula will
suffice. Because one cannot simply equate health with, for example,
low blood pressure or getting enough sleep, a Moore-on-health might
argue that health is a non-natural property —unanalyzable and meta-
physically autonomous. Using science to help figure out what we
ought to do to be healthy will, on this Moorean view, be unrewarding,
since that is an “ought” project—a normative, not a factual project.
Such a view seems peculiar, of course, and it is so even though there
are many aspects of healthy living where disagreement persists, such
as the degree to which play or meditation contnbute to mental health,
whether aleoholism should be considered a disease, whether stating
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should be prescribed for evervone over fifty, how placebos work, how
thin is too thin, and so forth. Disagreements notwithstanding, we know
quite a lot about what we ought to do to be healthy, based on facts
made available by science.

As the biological sciences have advanced, we have come to know
more about health, and about what kinds of conditions contribute to
staving off or curing certain diseases. As knowledge about individual
differences, and about the relation between features in the environ-
ment and particular medical conditions, begin to emerge, we start to
appreciate just how very complex the topic of human health really is.
It is a domain where science can teach us, and has already taught us,
a great deal about what we ought to do.

Likewise, the domain of social behavior is very complex, and we may
learn a great deal from common observation and from science about
conditions favoring social harmony and stability, and about individual
quality of life. Nothing in Moore’s argument shows otherwise. Indeed,
from the perspective of evolutionary biology, Moore's retreat to unana-
lyzable intuition as the basis for morality looks unpromising, to put it
politely. Intuitions, after all, are products of the brain—they are not
miraculous channels to the Truth. They are generated insome way by
nervous systems; they are undoubtedly dependent on experience and
cultural practices, however hidden from consciousness the causes may
be. That we cannot introspect their source is just a fact about brain
function—about what is and is not conscious. It implies nothing con-
cerning the Metaphysical Truth about what those intuitions tell us.

MNone of this discussion implies that science can solve all moral di-
lemmas, nor even that scientists or philosophers are morally wiser than
farmers or carpenters. But it does suggest that we should be open to the
possibility that a decper understanding of the nature of our sociality
may shed light on cedain of our practices and institutions, and cause

us to think more wisely about them.
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Morality seems to me to be a natural phenomenon—constrined by
the forces of natural selection, rooted in neurobiology, shaped by the
local ecology, and modified by cultural developments. Nevertheless,
fairness requires me to acknowledge that this sort of natumlistic ap-
proach to morality has often seemed insensitive to metaphysical ideas
about morality, such as that morality is essentially dependent on a su-
pernatural source of moral information and momal worth. Because this
is 2 not uncommon view, it may be useful to consider what a super-

natural approach can teach us.

Conscience and Morality

When asked, most humans can easily tell a story of 2 morally decent or
morally courageous act. Stories may come from our own lives, where a
neighbor intervened to rescue a lad from brutal beatings by a drunken
father or the village pooled its meager resources to build a school and
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hire a teacher. Or we may retell an ofttold tale, of Schindler shield-
ing Jews from the Gestapo, of Atticus Finch defending Tom Robinson
against the charge of raping a white woman in Harper Lee's novel, To
Kill A Mockingbird, of Horatio standing doomed but courageous at the
bridge, of Dr. lgnaz Semmelweis’s { 1840s) attempts to convinee his hos-
tile colleagues that hand-washing before examining maternity patients
reduced death from childbed fever. Frequently, we have no trouble
recognizing the difference between admirable thrift and craven stingi-
ness, or between fair-minded leadership and self-aggrandizing displays
of power. Lines can get fuzzy, however, for just about any category,
moral or otherwise. We ask: is this plan appeasement or diplomacy? Is
this fibbing or common courtesy?

Conscience, it is sometimes believed, is our guide in monal deci-
sions. So far, so good. A further and additional claim, however, may be
that morality originates in the human conscience, and as a gift from
God, conscience is an entity that encapsulates the natural law that
Cod wishes us to follow.! Conscience, a God-given entity, throws its
weight for or against a plan; it keeps us from succumbing to temp-
tation. Conscience, we are sometimes advised, will always guide us
aright, if only we listen to what it is really saying. That, the story goes,
is because we are all given the same moral conscience as a birthright.
'Thus there are usually two parts to this conscience thesis: (1) that we
often have strong feelings about what is right and wrong, and (2) that
there is a sort of metaphysical entity, conscience, that can be counted
on for morally correct solutions to moral dilemmas.

The first part of the “conscience” account is entirely in keeping
with what we know about social learning in normal humans. As argued
in earlier chapters, given normal neural networks, the pain from being
shunned and the pleasure of belonging, along with imitation of those
we admire, give rise to powerful intuitions about the absolute rightness
or wrongness of classes of behavior. 'This scheme of responses, much of
which takes form during brain-gene-environment interactions as the
child begins to live its social life, is the neurobiological reality behind
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our talk of conscience. Unhitched from the neurbiology of sociality
and social learning, however, conscience, as a metaphysical entity with
moral knowledge, loses its footing.

One longstanding difficulty with this idea, as Socrates (469-399
BCE) ruefully acknowledged, is that our inner voices do not always
advise the same way—not the same as other individuals, or even the
same asounclves over time — even when we really listen to them. Inner
voices are sensitive to community standards, and those vary between
and within cultures. One peson’s inner voice tells him that when will-
ing noncombatants act as shiclds for combatants, soldiers may treat
them as combatants; another’s inner voice sees such a policy as un-
dermining the legitimacy of the soldiers’ role in the conflict. One per
son's inner voice makes no objection to eating domestic fowl; another
person’s inner voice is horrified at meat-cating. According to legend,
plavwright George Bernard Shaw's conscience spoke to him, “animals
are my friends, and | do not eat my friends.” On the other hand, grow-
ing up on a poor farm where meat was a luxury, | quickly learned to
wring the necks of the hens [ daily and lovingly fed.® My inner voice
and Shaw’s gave different directives. Some inner voices seem to have
more compassion than others. Some display a live-and-let-live profile.
Others demand strict and inflexible adherence to rules. Sometimes
conscience does not guide, and the conflict between choices remains
painfully unresolved: should the underling blow the whistle on cor-
ruption and jeopardize a career and perhaps a life?

The inner voice of conscience is sensitive to advances in knowledge
and to maturing experiences. It is sensitive to drugs and sleep depri-
vation. The inner voice seems to be more like auditory imagination,
aided by visual imagination of the consequences of a choice, generated
by the brain as it exercises its problem=solving capacity, rather than
like the pure pronouncements of a brain-independent, metaphysically
separate Platonic storehouse of moral knowledge. In the next section,
| consider whether the metaphysical approach might be more success
ful if it shifts weight to the metaphysics of a supernatural deity.
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Morality and Religion

A related and perhaps more widespread view is that religion is the
source of the moral principles for our lives; rightness and wrongness
are what they are only because of a Divine Being.

According to the doctrinal beliefs of some religions, morality is im-
posed by God on wicked and unwilling humans for their own good,
with threat of punishment for the noncompliant. In certain versions of
this doctrine, the rules supplied by the deity are tangential to human
happiness in the earthly domain. As the preacher Franklin (son of
Billy) Graham has said, it is far better to please God, rather than our-
selves, no matter the cost.” Thus in some doctrines, the moral prin-
ciples specify a way of life needed for access to an afterlife, but are
indifferent to suffering here and now. Cultural differences in certain
principles are, accordingly, sometimes explained—on both sides of a
cultural divide —as emors, such as having linked up with the wrong
sort of god, or not the real God, or as having misundestood what God
intended. This has not always made for cordiality.

Religions in which a metaphysics of divine beings has a minor place
typically have a more worldly view of the origins of morality and the
point of morality. Exemplary human figures such as Buddha or Con-
fucius are admired as exceptionally wise persons, not gods. They can
be counted on for useful and sound advice, though not for hidebound
rules, about how to live a virtuous life. In these metaphysics-light re-
ligions, moral wisdom is human, but hard won and full of complex-
itv. Depending on the sect, living the good life may be important for
events in the hereafter, but maost likely it is important mainly for mak-
ing the best of life here and now, and perhaps especially important for
the well-being of future generations.

In metaphysics-heavy traditions, the connection between God and
morality has sometimes been regarded as axiomatic. Socrates, always
questioning the allegedly obvious, suspected it was anything but. He
was moved to ponder the exact role of the gods in morality, and his
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worried discussion was captured by Plato in his magnificent dialogue,
The Euthyphro.

Fnvision the scene: Socnates is strolling to court, to face charges
of corrupting the youth of Athens. In fact, however, he has merely
embarrassed some selfimportant authorities by questioning the “con-
ventional wisdom.” Socrates, ever realistic, accurately predicts his con-
viction on the charges, and finally, his execution by poison. Facing the
legal punishment of death is the most poignant occasion to inquire
into the fundamentals of ethics: What is justice? Where do moral laws
come from? What is the root of moral motivation? What is the relation
between power and morality?

As he goes to court, Socrates is joined by Euthyphro, a clever and
self=satished priest. The setting is particulady apt for a discussion of
morality, and not only because of Socrates” impending conviction. Eu-
thyphro, it turns out, is going to court to prosecute his own father for
having thrown a slave in a ditch. The case is full of moral ambiguity—
a loving father stands to be publicly rebuked by an arrogant son, where
the matter of abuse of a slave might have been better resolved gently
and within the family. Socrates is as mystified by the unwavering moral
pompousness of Euthyphro as by that of his own prosecutors. And so
begins the dialogue.

To Secrates” seemingly simple question, “So, Futhyphro, tell us,
what is good?™ Euthyphro confidently delivers the favored religious
answer: the good is what the gods say is good. (Updated for mono-
theists, what is good is what God says is good.) Socrates presses fur-
ther, however, having discerned a fatal ambiguity. He skillfully draws
out the problem in the religious answer by posing his troublesome di-
lemma: is something good because the gods say that it is good (saying
makes it s0), or do the gods say something is good because it is good
(they act as authoritative messengers of an independent fact)?

No fool, Euthyphro instantly recognizes the first as an untenable
option, and backs away. If something’s being right consists merely in
the gods” pronouncing it right, then any pronouncement of the gods,
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however horrible from the human standpoint, is ipso facto right (e.g.,
suppose Zeus savs, “Boil vour first bom baby and feed it to the dogs”).
What then, of the second—the gods say something is right because
in fact it is right? This seems more promising. Socrates pushes on,
pointing out its unwelcome implications: then the source or origin of
goodness (justice) cannot be the gods at all. The gods merely commu-
nicate, and, for all we can be sure, poorly. The trouble is, this option
sheds no light on what it is about certain acts or institutions that makes
them good or just. It does not help us with our moral judgment. And,
even more troubling, it sheds no light on the connection between
human life and morality. So why bring inthe gods at all?

Always modest, Socrates confesses ignorance of the answer to his
own questions concerning the source of morality. The pattern of ques-
tioning strongly hints, however, that whatever it is that makes some-
thing good or just or right is rooted in the nature of humans and the
society we make, not in the nature of the gods we invent. There is
something about the facts concerning human needs and human na-
ture that entails that some social practices are better than others, that
some human behavior cannot be tolerated, and that some forms of
punishment are needed.” This does not mean that moral practices are
mere conventions, on par withusing a fork or wearing a hattoa funeral.
Moral practices are typically pertinent in more serious situations, such
as the conduct of war and the distnbution of scarce resources.

A further problem with the second option (the gods as communica-
tors) | call the handoff problem. If we want to get moral advice from
supernatural sources, how do we reliably get that information? Being
supernatural, the gods are not among us as part of the natural wordd.
Most of us are disinclined to believe that we ourselves are privy to direct
and clear communication with the divine. So who is privw? There is no
shortage of people who elaim, sincerely or otherwise, that they do have
a special communication channel to divine commands about what we
all should do. But, and this is a crucially important question, are any of
these claims believable? Some of the claimants are clearly deluded, as
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must be said of evangelist Jim Jones, who led his devout Aock to build
a commune in Guyana and eventually pesuaded some nine hundred
of them, children included, to consume strychnine-laced fruit drink
Others, such as televangelists Jimmy Swaggart and Peter Popoff, have
been unmasked as frauds, fleecing the gullible. Their attempts to prove
their reliability by demonstrations of faith-healing were a hoax. So how
can we determine who has reliable contact with God who can deliver
to the rest of us information about how God wants us behave?

Difficulties compound because even within a religions denomina-
tion, there are apt to be disagreements on many isues concerning what
God commands. Protestants do not believe that God forbids contracep-
tion; doctrinally, Roman Catholics do, though in fact contraception is
widely used among Catholics. Roman Catholics think the Pope is infal-
lible when he speaks ex cathedra, conveying God's views via a special
relationship; Protestants, Jews, and Muslims consider this mistaken.
Jehovah's Witnesses believe God forbids blood transfusions, Episcopa-
lians are reasonably sure He does not. Leviticus 25:44-46 reassures us
that slavery is fine, but few Christians of any kind now take that sen-
ously.” Ephesians 5:24 is unqualified: “As the church submits to Christ,
so wives should submit to their husbands in evervthing,” something not
all Christians or Jews take seriously. Or how about Luke 14:26: “If any
man come to me, and hate not his father, and mother, and wife, and
children, and brethren, and sisters, vea, and his own life also, he cannot
be my disciple.” Seems a rather strong, and not very chantable, require-
ment. Some evangelical preachers claim special knowledge concem-
ing what Jesus wants us to do about gun control, the military draft, Wall
Street boruses, and AIDS. George W. Bush, when president of the
United States, claimed that he communicated with God concerning
certain matters of state. All those who speak to God's wishes elaim reli-
ability, which suggests, given their mutual inconsistencies, that none
truly are receiving their information on the clear channel.

Morcover, even when religions agree about what God com-
mands, adherents rarely follow the commands to the letter. The Ten
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Commandments, for example, include the commandment not to kill,
but in practice Chnstians and Jews, reasonably enough, regard killing
in war, self-defense, and so forth as acceptable. Whatever the status
of the commandments, they cannot be exceptionless.” The handoff
problem, therefore, is serious. Worse, it makes for great trouble when
enthusiastic members of one sect feel impelled to kill diehards of an-
other sect who disagree on what their gods say is right.

There is one further point. As noted above, not all religions see
morality as god-dependent, and some have no supernatural deities at
all. Hundreds of millions of the world's humans are religious in a sense
that does not involve a Creator, Law-Civer, or Divine Person. Bud-
dhism, Confucianism, Tacism, and some other Asian religions may
venerate ancestors, and venerate certain apparently wise pemsons, or
may worship the sun and moon. Some in the West are pantheists, be-
lieving that Nature is worthy of spiritual veneration, and that from liv-
ing close to Nature, we undergo monal development. Such religious
approaches lack the theology of a Divine Person; their moral wisdom
is typically thisworldly, not other-worldly; it is about how to get on in
life.” As such, their accumulated wisdom is open to discussion and de-
bate, and also to continued modification to keep current with changes
in the ecological conditions and in our social undestanding.

A connection between religion and morality there surely is, but it
appears that the connection is mainly sncinlngir.-al‘" rather metaphysi-
cal. In a religious context, moral issues are often raised and discussed;
moral practices are conveyed to the young, and reinforced in the ma-
ture. Religious festivals can be an occasion for group bonding around
certain moral issues, such as defense against attackers, celebration
of a new leader, or survival during a harsh winter and distribution of
scarce resources. Religious rituals are important in reafhrming social
hierarchies and in solidifving social coalitions, and some religious
practices are structured to increase compassion, kindness, harmony,
and love." As well, rituals of affiliation can ignite contagious enthu-

siasm for a group’s undertaking and can be helpful in solving certain
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kinds of social problems, such as organizing defense against attack,
or, as in the Crusades or the Inquisitions, organizing the attack itself.
Notice, however, that these effects, fascinating though they may be,
are tangential to the question at hand: Does morality have a super-
natural basis?

Perhaps life would be a whole lot simpler if there were a divine
being who could reliably be appeal ed to for a straight answer on moral
issues, an answer made clear to all. Perhaps then the ambiguities, dif-
ferent perspectives, differences in background and education, the ten-
sions of disagreement and the agonies of decision-making, could all be
laid to rest, though perhaps not even then. In any case, like the fondly
desired fountain of vouth or the perpetual motion machine, these are
mere wishes, not reality.

Thus we have no option but to wrestle with difficult social issues, to
hear the other side and to heed the differences, to negotiate as wisely
as we can, to understand the history, and to try to foresee future conse-
quences. The wisdom of elders can usefully be brought into play, and
some old saws have staving power: “Don't let the best be the enemy
of the good”; “Don’t burn your bridges behind you.” Laws and institu-
tions can be changed, but even with the best of intentions, a law can
turn out to have unintended bad consequences. Sometimes there is no
uniquely right answer, no uniquely good outcome, just some roughly

decent ways of avoiding a worse horror.

Does This Mean Morality Is an Hlusion?

According to geneticist Francis Collins, now director of the National
[nstitutes of Health, “God gifted humanity with the knowledge of good
and evil (the moral law),” and “if the moral law is just a side effect of
evolution, then there is no such thing as good and evil."" This tends
to remind one of the odd remark that if God is dead, everything is
permitted.”” The Cod Collins has in mind is the God of some version

rought to you by | The Mational Libraiy of the

Download Date



200 + Chapter 8

of Christianity, not the gods of the Haida or the Druids or the ancient
Greeks or Egyptians.

On my hypothesis regarding the neural basis of moral behavior, mo-
rality is as real as can be —it is as real as social behavior. Actual human
moral behavior, in all its glory and complexity, should not be cheap-
ened by the false dilemma: either God secures the moral law or moral-
ity 1s an illusion. It is a false dilemma because morality can be—and
[ argue, is—grounded in our biology, in our capacity for compassion
and our ability to learn and figure things out. As a matter of actual fact,
some social practices are better than others, some institutions are worse
than others, and genuine assessments can be made against the standard
of how well or poorly they serve human well-being.” Allowing women
to vote has, despite dire predictions of disaster, tumed out reasonably
well, whereas the laws allowing private citizens to own assault weapons
in the United States has had quite a lot of deleterious consequences.
Abolition of slavery, though a fairly recent development, is surely, as a
matter of the facts of well-being, better than davery. That some one or
other may disagree on vanous matters does not entail that without God,
all is mere opinion. In the field of science, that some disagree that the
Farth is a sphere, or that it is more than six thousand vears old, does not
entail that these are mere matters of opinion.

What, exactly is the moral law to which to which Collins refers? The
Ten Commandments, | hazard to guess, is the starting place. Anstotle
saw clearly the trap awaiting the supposition that one's own religion is
the one true religion and one’s own moral intuitions are planted in the
conscience by one's own special God. For one thing, it makes a virtue
of intolerance —those who disagree regarding a matter of morals must
be dead wrong. For another, it spawns moral arrogance at exactly those
points in social life when we need humility and reflection. That | have
a special relationship with God, whereby | know that what others do is
wrong, but what [ do is aght and has God's blessing, is a very danger-
ous assumption. People holding that view may be virtuous and kind,
but all too often they are moral bullies.
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The next problem with the idea that without a God morality is an
illusion is that many people who are not in the least adherents of a
deistic religion and who may have no theological belief at all are in
fact exemplary in their moral behavior. This is also true of whole so-
cieties, such as those Asian societies that espouse Confucianism, Tao-
ism, or Buddhism, but not a deity who is a law-giver. It was true of
Aristotle and Marcus Aurelius (121-180 CE) and David Hume, mor-
ally wise humans all. It is true of Unitarians and atheists. Their mo-
rality is entirely real, and to dismiss it as illusory because they do not
share a metaphysics of divine beings borders on the delusional. Such
self-certainly is itself morally questionable.

Chapter 3 considered the hypothesis regarding the emergence of
sociality in mammals and the circuitry in the brainstem and limbic
structures that extends selfcare to care for offspring, and in highly
social species, to care for others such as mates, kin, affliates, and, per-
haps, strangers. Aristotle did not, needless to say, know what it is about
our physical being that makes us social by nature. He knew nothing
about genes, neurons, oxvtocin, and vasopressin. But like Confucius,
Aristotle saw morality not as a divine business or a magical business,
but as an essentially practical business. Making good laws and building
good institutions he thought of as cooperative tasks requiring intelli-
gence and understanding and a grasp of the relevant facts. He did not
for a moment suppose that morality is merely an illusion. Rather, rec-
ognizing moral problems for what they are —difficult, practical prob-
lems emerging from living a social life—denies us the easy luxury of

supposing God's answers are simply written in our heartfelt intuitions.
Morality, Trust, and Cultural Niche Construction
Hume “describes a partially selfish, partially sympathetic human na-

ture, able to take into account a point of view in common with oth-

ers, and able to evolve institutions that increase its security, happiness,
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convenience, and pleasure.”"” Simon Blackburn's discussion of David
Hume shows how much Hume grasped about morality and human
nature, linking the four components of successful sociality: self-care,
other-care, theory of mind, and social problem-solving. The earlier
chapters of this book can be seen as providing only the details, many
newly discovered, to round out Hume's considerable insight. Trust
between parents and children, between mates, between partners or
colleagues or business associates, is overwhelmingly important in
human sociality, and we now know that trust has much to do with
oxytocin and vasopressin, their receptor distributions, and the complex
circuitry in the limbic structures, the brainstem, and the structures of
the prefrontal cortex.

In modern human social life, trust is by no means limited to kin
who have proved trustworthy. Many daily interactions, from depositing
money in a bank to ordenng a book online to letting a doctor set a bro-
ken bone, rest on trust. How can trust extend in these ways? The first-
pass answer is that we have grown up in a culture of long-established,
regulated institutions, and our trust in these institutions rests on back-
ground knowledge concerning what they can be counted upon to do.”
More simply, we have beliefs and expectations that exist because of our
culture, and these involve beliefs about the trustworthiness of particular
institutions and the people within them. 'The motherboard of trust is
still the family, with trusting extensions reaching a little or a lot to other
kin and friends. Yet a kind of real trust, guarded and watchful in varying
degrees, does come to be extended beyond those who are familiar.

Hume understood this aspect of social behavior as well as anvone
during his time. He knew that especially as human groups expand
bevond small elans or villages, the creation of stable institutions that
allow us to count on certain transactions, without continual assays of
trustworthiness, makes it possible for people to trustothers they scarcely
know, and thereby enhance their well-being. In a small clan of twenty
or s0 people, social watchfulness can effectively curb nascent inclina-

tions to cheat or shirk. In such circumstances, a tarnished reputation
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can be a significant cost to prospenty of oneself and one’s family, and
this is easily ;1pprr:r_-iatr:d_m In larger groups, however, or cities where
one may have at most a passing acquaintance with a bank teller or a
policeman, trust is not so much a relation between the individuals en-
gaged in the transaction as vested in the institution that has established
itself as trustworthy. When the institution is stable, inasmuch as it is
supported by laws conducive to earning trust and the enforcement of
those laws, then evervone involved gains. There are many reasons not
to put money under the mattress, and banks are, by and large, a safe
place for one’s money. Occasionally, a bank employee embezzles, but
auditors eventually catch it, and in a blaze of publicity, the embezzler
goes to jail. Accredited anesthesiol ogists are, by and large, good at their
jobs, and we count on medical schools to weed out the incompetent,
and on hospital oversight boards to sack accredited ones that are fall-
ing down on the job. What has been so searing in the sexual abuse of
children by priests, evidently widespread, is the wrenching, disorient-
ing violation of trust.

Hume’s point concerning institutions is apt to be overlooked by
those who see the centerpicce of morality as either the exceptionless
rule, or dutydorthesake-of-duty. For Hume, both of these are pie-in-
the-sky preoccupations. Hume, like his fellow Scotsman Adam Smith,
realized that prosperity is important in well-being, and that prosperity
can be aided or hindered by the quality of the social institutions that
exist—including seemingly unglamorous institutions such as sewers,
roads, firehghting amangements, banks (as we are yet again reminded),
and, so very recently, the Internet. No romantic, Hume realized that
trust will not exist unless there is some sort of enforcement of the rules
of the game, because even a conscientious person will realize that if
others break the rules, then his own conformity would impoverish him
while others prosper. Anticipating the phenomenon known from ecol-
ogist Garrett Hardin's famous 1968 paper as “the tragedy of the com-
mons,” Hume recognized that trust at the cultural level has enormous
benefits, but is a complicated, cultural-cooperation phenomenon. For
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one thing, it requires cultural solutions to the problem of ensuring
adherence to the rule whereby all do fairly well and but none does so
well as to endanger the common resource.

Many pressing moral problems of our time are problems about how
best to regulate certain practices, organizations, and institutions, how
best to solve problems at the global rather than the local level, how best
to achieve sustainability. Many social scientists as well as journalists,
those in government, and ordinary thoughtful citizens, are gathering
data and working to understand where a policy has gone wrong, and
how to put it right. Human cultures have become so complex that even
understanding some small part, such as the eriminal law of a single
country, is a vast undertaking.

Consider just one example: what kind of regulations should govern
stemm cell research? To begin to make progress on that question, one
has to know quite a lot of science —what stem cells are, what about
them makes them suitable for medical research and therapy, what dis-
cases might be addressed using stem cell research, and what objec-
tions might be raised against it. For a completely different example,
what regulations should govern the hunting of wolves? What regula-
tions should govern drugs such as marijuana, cocaine, and heroin?
How much religious tolerance is too much? For any of these matters,
knowledge is always preferable to ignorance; there is always an awe-
some amount to know; and for our culture, one of the biggest issues
concems whom to trust in the knowledge domain. To answer this, you
have to know something in order to have a reasonable belief about who

is likely to be trustworthy for the technical details.
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1. Edwin MeAmis augmented my knoeawledge of legal history Tee pointing out that
English justice acquirad its distinguishing characteristics omly afier the Norman Con-
quiest of T AL first the Normans did nothing to change Aoglo-Saon trial by ordeal.
Tnddewd, they introduced their ean God-dependent vartation—trial T Battle. All that
changed soom after Henry 1T came to the throme in 11534, Henry learmed that many
formerly roval lands scatierad throughout England were now possessed Ty odhers, The
viedenee, even ararchy, that bedevilad the reign of King Stephen, Henn's predeces-
sor, may luve cecasioned much of this attrition. Were those currently in possession
of these lands squatters, or had they received some benehiee from a former monarch?
The question was not casily arswered because the English govenmment did vt Tother
to create and maintain a record of its can acts until well after 1204

King Henry did ot intend to bred for Land. He mtreduced a method of dispute
resolution, well recognized in Nommandy at that time Tut unkoosn i England. The
king ordered the sherdf of cach shire where contested Land was located 1o assemble a
grongr of twe bve men o decide whose rights to cach picce of Land were superion. Those
selected had to be locals who knew facts alout the possession of the lamd at relevant
dates, Those callad met and decided who had the better claim to possessa given piece
of Ll Whic hever way the decision went, King Henry accepted the results so long as
the decision was agreed unanimousy.

This method worked well enomaugh so that Henn's baros, who had the same prols
lems, asked him for permission to use the dentical procedure. The king issoed writs
tor amy sherid® on their Belalf pon payment of a fee to the roval freasury,. Thereafter
ollier poople began to request writs o resolve many kinds of controversies. T this way,
ronval administration of justice came to England. Before that time, justice had Teen
administered by the shire, the hundred, or the manor, The king was thought o lave
e part i ik Tntime ronal courds were estalilished amd roval judges declared ammon
law (e, T commmon bo evervone in England).

This was the Begimming of the English jure At fiest, the neighlaors had to ks the
facts and oo testimonny was taken i court, Another couple of hundred vears poassed
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lrefore it became standard practice to ask jurors o determine facts based on what they
hesard and s i court rather than upon their own knowledge.

2. See this point affirmed 1y Philip Kiteher, *Biologye and Ethics” in The Oford
Hardbook of Ethics, ed. D Copp (Oxford: Oxdord University Press, 2004], 163-85;
and by Catherine Wilson, “The Biological Basis amd Tdeational Superstrocture of
Ethies,” Canadian Journal of Phifosopfy 26 (supplement) [2002): 211-4 What

Hunme actually said was more muanced tHhan legend has it

In everysiatem of morality, which [ have hitherto metwith, [ have alwass remark'd, that the
auther proceeds for some time i the ordinan way of remsoning, and establishes the heing
ofa Caod, or makes olsenations conceming lmman affais; when of a sudden Lam sumprizd
tos find, that instead of the nsual coplations of propositions, is, and is net, [ meet with no
propesition that is not connected with an cwgld, or an cwght ned. This change s inper
ceptible; ut i, however, of the last consequence. For as this cugl, or cuglt net, expreses
somne new relation or affirmation, *tis necessary that itshould he olseryd and explain’d; and
at the same time that a resson shond he given, for what seems altogether inconcevahle,
b this new relation can be a deduetion from others, which are entirely different froan it.
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apsids, or replilelike mammals, are Believed to have Tranchal off from sauropsids
[repdiles) alwnt 315 million years ago. Little & ke alsout the evolution of mammals
lrecawse mammals are the only surviving direet descendants of synapsids, all other
intermadiate species having becomne extinet.
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5. Tmention this because some elinical pevebologists have a rather different use of
affadment.

&, L. Vigilant et al., “African Populations amd the Evolution of Human Mitechon-
drial DNA Seferree 253, no. 5027 (1991 1503-7.

7. Christopher 5. Henshilwood et al., “An Early Bone Tool Tndusty from the
Middle Stone Age at Blomlaos Cave, South Africa: Inplications for the Origins of
Mardern Human Behaviour, Symlslism and Language” urnal of Human Fvolution
41, no & (200 ) 631-78; Christopher Henshibwood o al., “Middle Stone Age Shell
Beads fronm South Africa,” Sefence 304 404

& Sally MeBrearty and Alison 5. Brooks, “The Revolution That Wasn't: A New
literpretation of the Origin of Maodern Human Behavior,” Joumal of Heman Frolu-
frore 39, 0. 5 [2(HHE): 453-503.

9. Curis W Marean, “When the Sea Saved Humanity,” Scientific Amencan 303
(20010} 5561,

I See again Marean, “When the Sea Saved Humanity”

11, Susan Neiman, Moral Clante: A Guide for Growse-up Idealists (Orlad o, FL:
Harcourt, 2(08].

12, Angie A Kehagia, Graham K. Murray, and Trevor W Bobibins, “Learming and
Caogmitive Flexibility: Fromtostriatal Function and Moooaminergic Modulation,” Cur-
et Opireion in Neumbiodogy 20, no, 2 (20000 199-204; Derck E. Lyons, Andrew G
Youmg, andd Frank C Keil, “The Hidden Strocture of Overimitation,” Proceedings of
the National Academy of Scienaes 104, no, 50 2007 1975 1-56.

15, Tan . Deary, Lars Penke, and Wendy Jolnson, “The Neuroscienee of Human
hitelligence Differences,” Nature Reviews Newroscienoe 11, no. 3 (2000} 200-11.

14, T W, Rollsins and A FT. Ansten, “The Neuropsy chopharmacology of Fronto-
Executive Function: Monoaminergic Modulation,” Annval Beview of Newrosaence
32, 0. 1 (2009} 267-57.

15, Matt Ridley, The Rational Optimist [ New York: Harper Colling, 20040).

16, Roy FL Baumeister, The Cultural Animal Human Nature, Mearning, and Social
Life MNew York: Oscford University Press, 2005); Enst Febir and Soimon Giebiler, “Co-
aperation amd Punishment in Pullic Goods Experiments,” American Feomomic Re-
viegw Wb [ 20HH): 98094, Herlsert Gintis, The Bounds of Reason: Game Theon and the
Urnification of the Behavioral Sciences (Princetn: Princeton Uniersity Press, 20009);
Sarah Blaffer Hrdy, Mother Nature: A History of Mothers, Infants, and Natural Selec-
trort [ Mew York: Pantheon Books, 19997 Richard E. Nishett and Doy Coben, Culfure
of Honar: The Povchology of Vielence in the South (Boulder, CO: Westview Press,
1996}, Peter | Richerson, Rolert Boad, and Joseph Henrich, *Gene-Culture Coeva-
lutions i the Age of Gemmmics,” Proceedings of the National Academy of Scierces 107,
Supplement 2 [ 201{): 598592,

17 Awital and Jalslonika, Animal Traditions; Gregory Cochran and Henre Harpend-
ing, The T Year Frplogion: How Chvilization Accelerated Human FEvolution [New
York: Basic Bools, 2004

18, Awital amd Jaldonka, Animal Traditiors.
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19T st et setled whether the genctic changes came ficst, and made drink-
ing camel and cow milk advantageous, or whether dainving preceded the genetic
changes, perhaps as a way of adding to mother’s milk, and the geodic clanges
forllerw e .

20h Dravied Danks, “Constraint-Based Human Cavsal Leaming,” in Proceadings of
the Gl International Conference on Cogritive Modeling (TOOM-2004), ed. M. Lanett,
O, Sehunn, C) Lebiere, and P Munre (Mabwah, NJ: Lawrence Erlbaum Associates,
2(H): 34243,

21, See Patricia 5. Churchland, “Inference to the Best Decision,” in The O ford
Handbook of Philosoply and Newroseience, el John Bickle [New York: Oxdord Uni-
versity Press, 20009, 41930, See also Delsorah Talmi et al., “How Humans Tntegrate
the Prospects of Pain and Reward During Choice,” Joumal of Newroseience 29, o, 46
(2009} 14617 -26.

22 Watthew Gervais and David Sloan Wilson, “The Evolution amd Functions of
Laughter and Humor: A Syathetic Approach,” Quarterly Review of Brdogy 80, no. 4
[20H15 ) 395430

23, Bober M. Sapolsky, A Primate’s Memaoir [New York: Serilaer, 200 ).

24, See Clristine M. Korsgaard, The Sowrces of Normativity [New York: Cam-
lridhge University Press, 1996G).

25, See Amanda M. Seed, Nicola 5. Claton, and Nathan . Emery, “Posteonflict
Third-Party ARliation in Roecks, Carves frugifegus,” Curment Biology 17, no. 2 (2007
152-54.

26, G, Cordoni and E. Palag, “Reconciliation in Wolves (Cands hepus): New Evi-
dence for a Comparative Perspective,” Ftfiology 114, no. 3 [2008): 295308,

3. Caaine anp CAanG Foa

I Many bind species are also highly social, and what is knean so far alout their
homologue of eeovtocing, mesetocin, indicates that it plays a role in ofEpring and mate
attachment similar fo that of eeoctocin in mammals. Some differences inmeclanisms
are likely, since the common aneestor of mammals aond Bivds lived alsout 300 milTion
vears ago, and the Traims of birds are organized very differently froom those of mam-
mals, My discussion in this ook will fecus only on mammalian nervns systems,
where much more is known, bt from time to time, T will make olservations alwouat
lrirdd sociality, On lrird sociality, see Micola 5. Clayton, Joama M. Dally, and Nathan
I. Emery, “Social Cognition Ty Food-Caching Corvids: The Western SerulsJay as a
Matural Pevehologist,” Plilosophical Tramsactions of the Roval Society B Biological
Seiences 302, o, 1480 (2007 507-22; James L. Goodson, “The Vedebrate Social
Behavior Network: Evolutionary Themes and Variations,” Homiones and Befravior 48,
ne 120051 11-22; and James L. Goodson et al, “Mesotocin and Nonapeptide Re-
ceptors Promede Estrildid Flocking Belavior,” Science 325 [ 20009): 862—0; as well as
Jaak Panksepp, Affective Newraseience: The Foundations of Human and Animal Froe-
tiores | Mew York: Oadord University Press, 1998).
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2. Panlksepp, Affective Neurcience. Aatonio R, Damasio, The Feeling of What
Happens: Body and Footion in the Making of Conseiousness [New York: Harcourd
Brace, 19949

A D Craig, “A New View of Pain asa Homeostatic Emotion,” Trends in Newroser-
ences 20, o 6 (20003 ) 3053-7; Craig, “Pain Mechanians: Labeled Lines versus Conver-
gence i Central Processing” Anmeal Review of Neumsdence 26, no. | [2005 ) 130

4.4 D Craig, “How Do You Feel? Interoception: The Serse of the Physiolog-
cal Condition of the Body,” Nature Reviews Neumscience 3, no. 8 [2(H12): 65540,
Reedolfir B Llints, Tof the Vorex: From Newrans fo Self (Cambridige, MA MIT Press,
20 }; Damasic, The Feeling of What Happerns;, Panksepp, Affed ive Neurascience.

5 Avdonie B Damasio, Self Comes to Mind: Comstrueting the Comseiows Brain
[Mew York: KnopdPantheon, 2010).

& Vel Cheng et al, “Love Hurls: An (MBI Study,” Newraimage 51, o, 2 (2000}
923-29.

7. This is perhaps what Hume had in mind when he wed the exqpresion moral
serttiment. See Blackburn, How fo Read Hume.

& Stephen W Porges and C. Sue Carter, “Newroliology and Evolution: Mecla-
nisms, Mediators, and Adaptive Corsequences of Caregiving,” i Self Tnterest and
Beyord: Toward a New Understanding of Human Caregiving, ed. 5. L. Broan, R, M.
Broran, and Lo AL Penner (Osford: Oxdord University Press, in press). See also Eric B.
Keverne, “Genomic Imprinting amd the Evolution of Sex Differences in Mammal ian
Repromductive Strategies,” Advanees in Geretics 59 [2007): 21743,

9. Porges and Carter, Neuroliology and Evolution.”

I Quoded i Elialeth Pemisi, “Ohn the Origin of Cooperation,” Science 325, no.
5945 (2009): 119694

11, Keverne, “Genomic Imprinting amd the Evolution of Sex Differences.”

12. For a wonderful account of this, see Donald W Paff, The Newraserenee of Fair
Play: Wiy We (Uswally) Fallow the Golden Bule (New York: Dana Press, 2(H17).

15 K. D Broad, ] P Curley, and E. B, Keverne, “Mother-Tnfant Booding and
the Exvolution of Mammalian Secial Belationships,” Philosopfical Transactions of the
Boval Society B: Binlogical Saences 361, no. 1476 [2(HH): 2199-214.

14, Eric B. Keverne, “Understanding Wel -Being in the Evolutionary Conttext of
Brain Development,” Philosoplical Transactions of the Roval Society of London B
Biadogical Sciemces 359, no. 14499 [20H4 ] 1349-58,

15, Kathleen C. Light et al., “Dreheits in Plasma Chodocin Responses amd Increased
MNegtive Affect, Stress, and Blood Pressure in Mothers with Cocaine Exposure Duar-
ing Pregnancy,” Addictive Behaviors 29, no. 8 (2004): 154164,

16, See Don M. Tucker, Phan Lo, and Douglas Derrberry, “Laove Hurls: The
Exvolution of Empathic Coneern through the Encephalization of Nociceptive Capac-
ily," Developrment and Poclopathology 17, no. 3 (2005 699-713; Cheng et al, “Tane
Hurds: A IVTRI Study”

17,4 D Craig, K Krout, and E. T, Zhang, “Cortical Projections of VMpo, a
Specibic Pain and Temperature Belay in Primate Thalaomus” Alstracts — Society for
Mewrosereree 21 (19951 1165,
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18, Georg F. Striedter, “Précis of Prirciples of Brain Fvolution,” Behaviora! and
Brain Sererees 29, no. 1 (2006} 1-12.

19 A D, Craig, “Pain Mechanisms: Labelad Linesversus Convergence in Central
Processing,” Annual Review of Neumscience 26, no. 12005 1-5(.

20k A D Craig, “hiteroception and Emotion: A Neuroanatomical Perspective,” in
Hardbook of Fmotions, 3rded., e Michael Lewis, Jeammete M. Haviland-Jones, and
Liza F. Barrett (New York: Guilford, 2008), 272-88.

210 A D Craig, “How Do You Feel—Now? The Anterior Tnsula and Human
Awareness,” Natue Reviews Neuroserence 10, no. 1 (20087 5971,

22, See Damasio, The Feeling of What Happens. Onthe role of fear, see Plaff, The
Newmscieno of Fair Play.

23, Maomi [ Eisenlerger and Matthew 1. Licherman, “Why Rejection Hurds: A
Caonmmon Neural Alarm System for Plosical amd Social Pain,” Trends in Cognitive
Sererees 8, no. 7 [2004): 2943040

24, See Robert D Hare, Withawt Conserence: The Distuding Wodd of the Pryefro-
paths among Us [(New York: Pocket Books, 19931 Martha Stout, The Sociopath Next
Devsr: The Ruthless versus the Best of Us [New York: Broadway Books, 20H5].

25, Robvert . Hare, Mamual for the Hare Povdiopatly Checklist — Bevised, 2nd
ed. | Tormdo: Multi-Health Systems, 2003); R D Hare and ©. N Newnam, “The
PCLAR Assessment of Psychopathy: Development, Structural Properties, and New Di-
rections,” i Handbook of Pavdopathy, ed. . Patrick [New York: Guilford, 2004,
3888, RLR. Blair, “Newroimaging of Pschopathy and Antisocial Behavior: A
Targeted Review," Current Psvcfiiatry Reports 12, noe 1 {2000F T6-82. See alse my
interview [May 2000 in Ceford, Englaad pwith Waller Siomott-Armstrong on The Sci-
ence Network, htpeftheseiencenctaork orgfprogramsd be-rightful place/the-rightful
placewith-waltersimott-armstrong.

26, Kent A Kiehl, “A Cognitive Neuroscience Perspective on Pavchopathy: Evi-
dence for Paralimbic System Dhsfunction,” Padiatne Research 142 (20046 107-28.

27 A Raine o al., “Hippocampal Structoral Asommetry in Unsuecestul Pacho-
paths,” Bialogical Paveliatry 552 (2004): 185-91.

28 T. . Gunter, M. G Vauglo, and B A Philibed, “Belavioral Geneties in
Antisocial Spectrum Disorders and Paechopathy: A Beview of the Recent Literature”
Befaviamal Seiences € the Law 28, no. 2 20001 148-73.

29, See “Acquiring a Conscience” in chapler 6.

3 Tewddd MWL Preuss, “Evolutionary Special mations of Primate Brain Systems,” in
Prmate Origing and Adagtations, al. M. |, Ravoso and M. Dagoste [New York: Klu-
wer AcademicPlenum Press: 2007, 625-75,

31, Sara Jahfari et al., “Respooding with Restraint: What Are the Neurocomitive
Mechanisms?" Journal of Cognitive Neuroscienee 22, o, 7 [2000): 147992, Caroline
H. Williams-Gray e al., “Catechol O-Methyliransferase Val" " met Genotype Tnflu
ences Frontoparietal Activity During Planning in Patients with Parkinson's Disease”
Jenemal of Nevroseternce 27, o, 18 (20071 4832-38; 5. E. Winder-Rhodes et al ., “E-
fects of Modafinil and Prazosin on Cognitive and Plosiological Funetions i Healthy
Volunteers," Journal of Psvefoplarmacology (in press).
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32, Jodmson, Maoral Tragimation.

33, Stephen W Porges, “The Polyvagal Perspective,” Biological Psydhology 74,
. 2 (2007 ) 11643,

3. Panksepp, Affective Newmscience, ¢lapler 13, “Love and the Social Bomd: The
Brain Sources of Sorrow and Grief”

35, Broad, Curley, and Eeverne, “Mother-Tinfant Bowding.”

6. Llinds, T of the Virgex.

37, See Preuss, “Evolutionary Specializations of Primate Brain Sysems,” and for
amore technical discussion, Preoss, “Primate Brain Exoution in Plylogenetic Con-
text,” in Evolution of Nervous Sysferns: A Comprefensive Reference, vol. 4, ed. Jon H.
Faas amd Todd M. Preuss (Amsterdam: Academic Press, 2007], 1-34.

38, Tocker, Lun, and Dermlserry, “Love Hurds”

39, Christian Keysers and David 1 Perrett, “Demystifying Social Cognition: A
Helsbsian Perspective,” Trends in Cogritive Serences 8, v, 11 [ 2004 501-7.

49, See Cladon, Dally, and Emery, “Social Cognition by Food-Caching Corvids”

41. Leah Krubitzer, “The Magnificent Compromise: Cortical Field Evolution in
Mlammals,” Newran 56 (2007 ) 2005

42, Panksepyp, Affective Newroscienae, chapter 13

43, Davra G Kleiman, “Monoguomy in Mammals,” Quarterly Review of Biology 52,
oo, 1 (1977): 3969,

4. Thid.

45, The measure of depression i voles, for eample, imolves seeing how vigor-
oy they swim when dropped ina pail of water, or how vigorous or badifferent their
hedonic response is when given a sweel 1o lick.

4. See Lisa Belkin, “The Evolution of Dad,” New York Times Magazine, June 16,
2001 alse at bittpefparenting Dlogs mdimes.com 200 AR T Gdhe-evol udion-ofdad/.

47, Jrequelineg M. Bishop, Colleen ORyan, amd Jermifer UL M. Jarvis, “Social
Caonmmmon Maole-Rats Enhance Outbreeding Via Extra-Pair Mating” Biology Letters
3, 00 2 (2007 176-79 Aurélie Colas and Dominigue Allaing, “Social Structure
Influences Extra-Pair Patemnity in Socially Monogamous Mammals” Biology Letters
5,0 3 [ 2HH) 31516,

448. Fric B, Keverne, “Reproductive Behaviour,” in Regpoduction in Marmaly, vol.
4: Reprodud ive Fitress, ed  C. R Avstin and BV Short [(Cambridge: Camlridge Uni-
versity Press, 1984), 133-75; Keverne, “Central Mechanisms Unnderlying the Newral
and Nevroerdoerine Detenminants of Maternal Behaviour,” Pavehoneuroendienmology
13, e 1-2 (1988): 12741, Keverne and K. M. Keodrick, “Newrochemical Changes
Accompanying Partburition and Their Signibeance for Maternal Belavior” in Mamma-
lian Parenting: Biochemical, Neumbiolgical and Behavioral Deferminanty, ed. N A
Krasnegor and R 5. Bridges (New York: Osdonl University Press, 1990}, 28134,

49, See this nsight well discussed in Porgesand Carter, *Neumdiology and Evolution”

5 Michael B Murply et al., “"Changes i Osotocin and Vasopressin Secretion
During Sexual Activity in Men," The fournal of Clinioal Endocrinofogy & Metabol ism
65, no. 4 (1987): 73841
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51 A Courdney DeVries e al, “Codicotropin-Beleasing Factor Tnduces Social
Preferences in Male Prairie Moles)” Pocloneuroendocrinology 27, oo, 620002 ) T05-14.

32, K. L. Bales et al ., "Noonatal Crodocin Manipulations Have LongLasting, Sex-
ually Dimorphic Effects on Visopressin Receptors” Newroseience 144, no. 12007 ):
3845, Janet K. Bester-Meredith and Catherine A Marler, “Vasopressin and Aggres-
siomn in Cross-Fostered Califomia Mice [Peromyscus californions] and White-Footed
Mice [Peromyscus leveopus),” Hommones and Befravior #0, no. 12000 5164,

33 Mirmada M. Lim, Avne 2 Murphy, and Laroy | Young, “Vertral Striatopal lidal
Orovtecin and Vasopressin Via Receptors in the Monogumows Praivie Vole [Microtus
adimgaster],” fournal of Comparative Newralogy 468, no. 4 [204): 555710

34 Zuoxin Wang et al., “Vasopresin in the Forebrain of Common Marmosels
[Callithrix jacaius | Studies with Tn Situ Hylridiztion, Tmmuneodochemistry and
Receptor Autoradiography,” Brain Research 768, no, 1-2 (1997 147-56.

35, Karen L. Bales o al., “Ostocin Has Dose-Dependent Developmental Effects
om Pair-Bonding and Alloparental Care in Female Prairie Voles)” Hormones and Be-
faviar 52, no. 2 (2007 27479,

56, Heike Tost et al., “A Common Allele inthe Crodocin Receptor Gene [OXTR) hn-
pacts Prosocial Temperament and Human Hypothalamie-Limlic Strocture amd Fune-
tion,” Proceedings of the National Academy of Sciences 107, noc 31 (20000: 1393641,

37 Ay gene may have bao or more alleles, which are differences in the DINA
sequence. Since an ndividual gets one chmmmosome from each parent, then the gene
ata given locus may be the sane on loth chromosomes (e, the alleles are the same),
or it may e different (e, the alleles are different ). Depending on the signibeance of
those differences, there may be trait differences, eve color being one example.

38, The variant of the OXTR gene is koown as rs533570A This was frst identifbed
as related o sociality Ty Sarima M. Rodrigoes of al., “Oretocin Beceptor Genetic Varia-
tiomn Relates o Empatly and Stress Reactivity in Humans,” Proceedings of the National
Acaderniy of Scierces 106, no. 502008} 2143741,

39 G Duames et al, “Owdocin Attenuates Amyalala Responses to Emotional
Faces Regardless of Valence” Biological Pavefiatry 62, no. 10 [ 2007): 11879

69, Frances Clhampagne and Michael | Meaney, “Like Mother, Like Dauglhter:
Evidence for Non-Genomic Travsmission of Parertal Behavior and Stress Respon-
sivity,” Progress in Bram Researdh 133 (200 ) 287-302; Chanpagne and Meaney,
“Transgenerational Efects of Secial Environment on Variations in Matermal Care and
Behavioral Response to Novelly,” Belavioral Newroseience 121, v, 62007 ]: 1353463,

Gl Michael | Meaney, “Maternal Care, Gene Expression, amd the Tramsmission
of Tndividval Differences in Stres Reactivity across Generations,” Arual Review of
Mewmsererree 24, no. 1 (2003 ) 1161-92.

G2, Dario Maestripicn et al, “Mothe r-Tofant Tnteractions in Free-Ranging Rhesus
Macagques: Relationships between Physiological amd Behavioral Varialdes" Plosiodogy
= Befavior 96, no. 45 (2009 613-19.

63, Ruth Feldman, Tanit Gordon, and Oma Zagoony-Sharon, “The Cross
Generation Transmission of Oxodocin in Humans” Hormones and Befavior [in press).
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o WL Crockett et al, *Serotonin Modulates Belavioral Beactions to Unfair-
mess,” Sereriee 320, no. 5884 (2008): 1739,

05, There are more types, but these two are probalily the only ones relevant here.

O Jaak Panlsepp, “At the Tnterface of the Affective, Behavioral, and Cognitive
MNewroseiences: Decoding the Emotional Feelings of the Brain,” Braim and Cogreition
52, o0, 1 (20003 ) 4-14.

G7. Jean-Philippe Gouin e al, “Marital Behavior, Oxytocin, Vasopressing and
Wind Healing,” Podionewroadocrinalogy (in press).

O Elimabeth A Phelpset al., “Extinetion Learning in Humans: Role of the Amyg-
dalaamd vmPFC" 43, no 6 (2004 ): 897905, Miranda Ol et al., “A Psycholiological
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103, e, 29 (20063 10956008 Leslie M. Turmer o al., “Monogamy Evolves through
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71 What alsout owr geres? Farly results fromm a0 Swedish shudy found significant
pair-lnading differences between adult human males who carried the “nommonog-
monss” variant of the microsatellite region for the AVP receptor (identified in prai-
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al., “Genetic Variadion in the Vasopressin Receptor la Gene (AVPRIA) Associates
with Pair-Bonding Beluvior in Humans,” Proceedings of the National Academy of Sci-
ences 105, no. 37 [2008): 14153-56). Intriguing though these results may seam, |
must emphasize the qualification “carly.” Humans, relative to voles, have a truly mas-
sive amount of prefrontal territory, and as noded, this alloss for tremendos Aexilil-
iy and variability in human behavior, ineluding varialil ity owed to leamed cultural
morms and expectations. Humansare susceptille to cultural and enviroomental influ-
ences, aml roughly 80% of cortical grosmth and change takes place after birth, Gene-
enviromment iteractions, along with gene-gene nferactions, means that assamplions
alsouat “the gene for monogamy” oversimplify to the point of futility, [See chapter 4 for
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72, George P Murdock and Suzame FoWilson, “Setlement Patlerns and Con-
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Thirek Differently —and Why (New York: Free Press, 2003 ), Nishett amd Cohen, Cul
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Th. See Richerson and Bowd, Not by Gernes Alore, which emphasizes the role of
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9. Danvid Remmick, Lenin's Tomb: The Last Davs of the Soviet Fmpire [New York:
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Boesch etal, “Altruism in Forest Chimpazess.”

15, Souter, David, “Commmencement Address o Harvard Universite” bitpe/fheas
Jarvard edufgazettedstory 200085 et -of-justice-david-soutersspeec b/, Spring 20010,

16, Edbaard Shingerland, “Toward an Empirical by Responsible Ethics: Cognitive
Science, Virue Ethics and Effodless Atention in Early Chinese Thouglt, ™ n Fffort-
lews Attention: A New Perspective in the Cognitive Science of Attention and Action, ed.
Brian Bruya (Cambridge, MaA: MIT Press, 20010, 24786,

17, See Sheri Fink, “The Deadly Choices at Memaorial,” New York Times Maga-
zirte, Augzust 30, 2019

18, Stephen Anderson, “The Golden Rule: Mot So Golden Avymore,” Plilosopiy
Now, July/August 2(019.

19, Both vaccimations amd anesthetics were vigorously opposed by Clristians whe
srw them as interferimg with the work of God. See Patricia 5. Churehland, “Human
Dignity fromm a Neurophilosophical Perspective” in Human Dignity amd Bioet fucs:
Essays Corriissioned by the President’s Couneil on Bioetfiucs [Washington, DC: Presi-
dent's Couneil on Bioethics, 2008), 99-121.

200 La Cerra and Bingham, The Origin of Minds, chapters 3 and 4.

21. Blacklurn, How to Read Hume.

22, Here is the categorical imperative itself, in Kant's words (as travsladed sy Mary
Gregor ) “act omly in accordance with that maxim through which you can at the same
time will that it beemne a wniversal laa” [Kant, Groendwork of the Metapliosios of
Mearaly, New York: Cambridge University Press, 1998) In an accesible discussion,
Raolsert Jolmson [“Kant's Moral Philosophy,” in The Stanford Encvelopedia of Philos-
apfy [Winter 2009 Edition], ed. Edward N, Zalta, 2008, g fplatestanford.edod

archivesfwin 209 emtrieshant-moral | explains the decision procedure as follows:

First, formmulate a maim that enshrines vour remson for acting as vou propee. Second,
recast that manim asa universal law of nature governing all mtional agents, and soas hold-
ing thatall must, by natural law, actas vou vourself propose to act in these dreumstances.
Third, consider whether vour maxim is even conceivable in a world govemed by this law
af natare. it &, then, fourth, ask vouself whether souwounld, or gonld, mtionally wll to
acton vour maxim in such a world. Ifvon eonld, then vour action is morally permissible.

As an undergradoate exposedtothis iea, T ladto suspect that kiad and vicuous people
i fact rarely, if ever, go through this procedur —or even that we would warnd them to.
23, See also Blacklurn, Fitfics: A Very Short Trntmduct ion,
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24 Romald De Sowsa, The Rationality of Emotion [Cambridge, Mo MIT Press,
1987 ) Ronald De Sousa, Why Think? Fvolution and the Rational Mind [MNew York:
Creford Uhniversity Press, 20071 Flanagan, The Really Hard Probler; Jolinson, Moral
Tragination.

25, For a detailed discussion of the texds, see DL Gl Brosn, “Mill's Moral Theor:
Ohiging Revisionism,” Politics, Philmsopl, & Feonamics 9, oo, 1 2000): 545,

26, See Dale Jamieson, “When Wildariars Should Be Vidue Theorists” Utilitas
19, 1. 2 (2007): 160-83,

27, Joeh Stuart Mill, Ui tarianism, in On Liberty and Otfer Fssays, ed. Joln
Grray [Mew York: Osxdord University Press, 1998), 129-200. Mill scholarship is laoth
voluminus and complicated, so the brief discussion here s necessarily just a sketeh.

28, See again Justice Souter'’s conmmencement address to Harard University.

29 As, for esmple, Richard Daaking and Clristopher Hilchens propose for the
Pope’s visit to England. This makes many Roman Catholics unlappy, possibly very
n happy, ot we allow it even so.

3Mb Broven, “Mill's Moral Theory”

31 Thidd,, 14

32, See, for imstance, Peter Singer, Anmal Liberation: A New Eifics for Our Treat-
mertt af Areimals (MNew York: Random Howse, 1975, amd Practical Fifies (New York:
Cambridge University Press, 1979).

33, See Singer's discussion in the edited volume Peter Singer under Fire: The Moral
leoroclast Faces His Critics, ed. Jeffrey Schaler [Chicago: Open Court, 2009), esp. pp
421-24. See also Thomas Magel, “What Peter Singer Wants of You," New Yook Review
af Books, Marel 25, 20010,

3. Thomas Scanlon, The Difficudty of Tolerance: Fasays in Political Philosopfy
[Mew York: Camlwridge University Press, 2003, 131 [my italics).

35, Most din-to~day categories have radial strocture, with protobypes at the center,
andl ather examples of lesser degrees of similarity radiating out froem the center. That
moral categories are similarly organized —prototypes at the conter where agreement
is stromyg, intermediate cases that are less elear cot, and Tuzey Toundaries where dis-
agreements alsund —egplains a lot of human discoussion and moral negtiation. It is
also consistent with the olservation that the disggreements of moral philosophers, as
weell as of most others, are not about the prototypical cases, bt the cases at a similarity
distance frnn the profotypes. Smne of the delates among academic comsequential-
ists are the moral equivalent of disaggrecing about whether parsley s a vegetalle, not
alouat whether carrods are a vegetable, Others, lowever, are important and painfully
wnresolved, such as disagreements about making organ domation the default case or
alleming parents o withbold medical treatment from children on religious grounds.

6. William D). Caseleer, Natwral Etfieal Facts: FEvolution, Corrmeetiongm, and
Meral Cogrition [Cambridge, MA: MIT Press, 2003 ); Sam Harris, The Mol Land-
seape: How Science Can Determine Human Values (New York: Free Press, 20010).

37, Flavagan, The Really Hard Problem, 141,

38, Paul M. Churehland, “Toward a Cognitive Newroliology of the Moral Vir-
fues," Topar 17 (1998 1-14.
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39 Steven Bogaerts and David Leake, A Framework for Bapid and Modular
Case-Based Reasming System Development,” Technical Repod TR 617, Computer
Science Department, Tndiana University, Blommington, IN, 2005; Jorathan Haidt,
“The Emotional Diog and Ts Rational Tail: A Secial Tntuitionist Approach 1o Maoral
Judgment,” Payefological Review 108, no. 4 (2001 1 814-34; David B. Leake, Case-
Based Reasoning: Frperiences, Lessors and Future Diredtions [Cambridge, MA: MIT
Press, 1996G).

He See the esags in Dedre Gentner, Reith James Holvoak, and Boicho N
Kokine's collection The Analogical Mind: Perspectives from Cogritive Seience [Cam-
lrichze, WA MIT Press, 2(6H ).

41. See Churehland, “Inference to the Best Decision”

42, Paul M. Clurchland, “Rules, Know-H, ad the Future of Moral Cognition,”
in Maral Epistemalogy Naturalized, ed. Richmond Camplell and Bruce Hunter (Cal-
gary: University of Calgary Press, 2000, 291300 Geonge LakofT and Mark Jolmson,
Philosophy i the Flesh: The Fmbodied Mind and Tts Challenge to Westemn Theughi
[Mew York: Basic Books, 1999}, Johmson, Moral Tmagination.

43, Bermand Gert, “The Definition of Morality,” in The Stanford FEnoelopedia of
Pllosopliy [Fall 2008 edition ], ed. Edward M. Zalta, 2008, g fplatostanford.edof
entriesimoralib-defmition/, emphasis added.

H4. Motable exceptions include Mark Johnson, A C Grgling, William Caselweer,
Ohwen Flaragan, Simon Blacklurn, Neil Levy, and Alasdair MeTatyre,

45 G B Moore, Principia Fifica [Camlridge: Cambridge University Press,
193 ). For approving commments concerming the naturalstic fallacy, see, for example,
Jostiw Greene, “Froom Newral ‘Ts" o Moral 'Ought': What Are the Moral Tmplications
of Meuroscientific Moral Psychol o™ Nature Beviews Newmscience 4, no. 10 2013 ):
B47-50.

. See the very clear diseussion of Moo by Thomas Hurka, “Moore's Moral Phi-
losoply™ in the Stanford Fnovelopedia of Philmoply, ed. Edward M. Zalta, Jamoany
20HF5, with revisions in March 2000, hitpefplatostaoford edufentrics/imomreamorall.

47, Grayling, What Ts Good? chapter 8.

B. Reuizion ano MaorauTy

1. Francis 5. Collivs, The Language of God: A Scientist Presents Evidence for Belief
[Mew York: Free Press, 2004,

20T am v suggesting T enjoved wringing their necks, but Tdid overeome relue-
tannce alsout it, and if it i done quickly, the hen does oot suffer.

3. Framklin Graham, The Name [ Mashwille, T : Thomas Nelson Publishers, 2002

4. Socrates actually uses the word “piety,” but meant e that word what we mean
Ty goadd.

3. For an updated view of this, see William Caseleer’s Natural Etfrical Facts, and
Orwen Flanagan's Varieties of Moral Personality: Ethics and Psvelological Realism
[Cambridge, MA Harvard University Press, 1991

G, The ful [ text of Leviticus 254440 [ King James version | reads as follows:
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* Both thy bondmen, and thy bondmaids, which thon shalt have, shall be of the heathen
that are oumd abont vou; of them shall ve oy bondmen and hondmaids,

* Momover of the childen of the strangers that do sojourn among von, of them shall ve
by, and of their families that are with son, which they begat in vour land: and they
shall he vour possession.

“ And ve shall take them as an inheritance for vourchildren after vou, to inherit them for
aposesion; they shall be vour hondmen for ever: hutover vour brethren the children
of larael, ve shall not mle one over another with rgour.

7. For a more complete discussion of this problem, see earlier, chapler 7, onrules,

8. For example, this Confucian caution: “He who would take revenge should dig
oo graves.”

9. Al Biological —see Pascal Bover, Religion Explained: The Evolutionary Ongins
aof Religious Thaeght (New York: Basic Books, 2001, and Loval D, Rue, Religion Ts
Mot Abeawt Godd: How Spiritual Traditions Nurtwre Our Biolagical Nature and What to
Expect When They Fail [New Brunswick, NJ: Rutgers University Press, 2(015).

1 See Flanagan's witly but also serious diseussion i chapter 6 of The Really Hard
Prodsdern.

11, Collings remarks, which come from a lecture given at UC-Berkeley in 2004,
are recounted amd discussed in Sam Harrig, “Science Ts i the Details,” New York
Times, July 26, 2009,

12, Although this remark i commonly attriloted to Fyodor Dostoevsky, the most
that can be said s that soonmething along those lines is espoused T the character Tvan
Faramazn in Dosteevsky's novel, The Brothers Karamazov, There is some suggestion
that the remark was made by Sartre in discussing The Brothers Karamazov, though this
olwviously does not imply Hhat Sactre himsel{ Believed it

13, See also Harris, The Moral Landseape.

14, Blacklurm, How to Read Hume,

15, The data bear this oul—see Henrieh et al, “Markets, Religion, Community
Size, and the Evolution of Fairmess aod Punighment.”

16, For a recent, deep discussion of these ssues, see Douglass C. North, John Jo-
seph Wallis, and Barry R MWeingast, Violence and Social Orders: A Conceptual Frame-
work for Tnterpreting Recorded Human History (Camlwidge: Camliridge University
Press, 2006,
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