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olds across which they step ritualistically from on.e'ex'istence to an-
other. Culture elaborates the rites of passage—initiation, marriage,
confirmation, and inauguration—in ways perhaps affected bY. still

hidden biological prime movers. In all peri9ds of life there is an

equally powerful urge to dichotomize, to classify other human beings

into two artificially sharpened categories. We seem able to be fully
comfortable only when the remainder of humanity can be labelled as
members versus nonmembers, kin versus nonkin, friend versus foe.
Erik Erikson has written on the proneness of peoplc? e'verywhere to
perform pseudospeciation, the reduction of alien societies to tl%e sta-
tus of inferior species, not fully human, who can be degraded without
conscience. Even the gentle San of the Kalahari call themselves the
'Kung—the human beings. These and other of the dl—Foo—hu@an
predispositions make complete sense only W%len vah.latefi in the coin-
age of generic advantage. Like the appealing springime songs of
male birds that serve to defend territories and to adve.rtlse' aggres-
sion, they possess an esthetic whose true, deadly meaning is at first
concealed from our conscious minds.

If biology is destiny, as Freud once told us, what becomes of free
will? It is tempting to think that deep within the brain lives a soul, a
free agent that takes account of the body’s experience but travels
around the cranium on its own accord, reflecting, planning, and pull-
ing the levers of the neuromotor machinery. The great paradox of
determinism and free will, which has held the attention of the wisest
of philosophers and psychologists for generations, can be phrased in
more biological terms as follows: if our genes are inherited and our
environment is a train of physical events set in motion before we
were born, how can there be a truly independent agent within the
brain? The agent itself is created by the interaction of the genes and
the environment. It would appear that our freedom is only a self-de-
lusion.

In fact, this may be so. It is a defensible philosophical position that
at least some events above the atomic leve] are predictable. To the ex-
tent that the future of objects can be foretold by an intelligence
which itself has a material basis, they are determined—but only
within the conceptual world of the observing intelligence. And inso-
far as they can make decisions of their own accord—whether or not
they are determined—they possess free will. Consider the flip of a
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<tent of the coin’s freedom. On first thought nothing
coin flipping is the classic
suppose that for some

coin and the e
could seem less subject to determinism;
textbook example of a random process. But
reason we decided to bring all the resources of modern science to
bear on a single toss. The coin’s physical properties are measured to
the nearest picogram and micron, the muscle physiology and exact
contours of the flipper’s thumb are analyzed, the air currents of the
room charted, the microtopography and resiliency of the floor sur-
face mapped. At the moment of release, all of this information, plus
the instantaneously recorded force and angle of the flip, are fed into a
computer. Before the coin has spun through more than a few revolu-
tions, the computer reports the expected full trajectory of the coin
and its final resting position at heads or tails. The method is not per-
fect, and tiny errors in the initial conditions of the flip can be blown
up during computation into an error concerning the outcome. Nev-
ertheless, a series of computer-aided predictions will probably be
more accurate than a series of guesses. To a limited extent, we can
know the destiny of the coin.
An interesting exercise, one can reply, but not entirely relevant,
because the coin has no mind. This deficiency can be remedied step-
wise, by first selecting a circumstance of intermediate complexity.
Let the object propelled into the air be an insect, say a honeybee. .
The bee has a memory. It can think in a very limited way. During its
very short life—it will die of old age at fifty days—it has learned the
time of day, the location of its hive, the odor of its nestmates, and the
location and quality of up to five flower fields. Tt will respond vigor-
ously and erratically to the flick of the scientist’s hand that knocks i
loose. The bee appears to be a free agent
observer, but again if we were to concentrate
physical properties of thimble-sized objects, the nervous system of
insects, the behavioral peculiarities of honeybees, and the persona
history of this particular bee, and if the most advanced computationa
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;zctl}lln(i)c%u:t:ls vlv)ere agta;lm brought to bear, we mightv predict the flight
e bee with an accuracy that exceeds hi
circle of human observers watchin B readone o b
. g the computer read-out, th
ture of the bee is determined to som ity
 is e extent. But in her “mind”-
the bee, who is isolated permanentl o
e e o) p ently from such human knowledge,
mx/:l;n humaflil beinis ponder their own central nervous systems
pear at first to be in the same position as th ’
though human behavior is eno e e
rmously more complicated i
able than that of insects, theoreti i P tfed, o
: , etically it can be specified. Geneti
constraints and the restricted number of envi i’ i which
¢ ‘  restri of environments in which
d:ﬁ;,m;; E:l:f; (;:r;hlze hm.lbt the zcllrray of possible outcomes substan-
-] ques beyond our present imaginin
to achieve even the short-term icti T
ichiev prediction of the detailed behavi
an individual human bein, i e
: g, and such an accomplishment mi
H;:ygnd the capacity of any conceivable intelligence. "l"hererzllrleg };:uge
dreds or tho‘usands of variables to consider, and minute degrees o_f
Lthprec.lsxon in any one of them might easily be magnified to alter
He.acuon of part or all of the mind. Furthermore, an analog of the
,helsenb_erg uncertainty principle in subatomic physics is ft work
bz;z on a t}g:,rramder :tclale: the more deeply the observer probes the
vior, the more the behavior is altered b i
: . y the act of prob
Z}llle mor’ejz[‘ its very meaning depends on the kinds of mEasurl:ri:rIllt(i
osen. The will and destiny of the watcher is linked to that of the

 person watched. Only the most sophisticated imaginable monitoring

devi i
ces, capable of recording vast numbers of internal nervous pro-

cesses simultaneously and from a distance, could reduce the inter-
Zzttl:n to an accelc)ltatlﬁy low level. Thus because of mathematical in
Geterminancy and the uncertainty principle, i :
: ple, it may be a law of
:3;1:0&1# ncf)i ner;ous system is capable of acquiring enough b‘gw?
‘ significantly predict the future of an intelli i
e : redict y other intelligent sys-
em in detail. Nor can intelligent minds gain enough self—lmgolelfleiiygse
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to know their own future, capture fate, and in this sense eliminate
free will.

An equally basic difficulty in making a forecast of an activity as
complicated as the human mind lies in the transformations through
which raw data reach the depths of the brain. Vision, for example,
begins its journey when the radiant energy of light triggers elec- (
trical activity in the approximately one hundred million primary
light receptor cells that comprise the retina. Each cell records the
level of brightess (or color) that touches it in each instant of time;
the image transmitted through the lens is thus picked up as a pat-
tern of electrical signals in the manner of a television camera. Be-
hind the retina a million or so ganglion cells receive the signals and
process them by a form of abstraction. Each cell receives informa-
tion from a circular cluster of primary receptors in the retina. Whena
light-dark contrast of sufficient intensity divides the retinal cluster,
the ganglion cell is activated. This information is then passed on to a
region of the cerebral cortex low in the back of the head, where special
cortical nerve cells reinterpret it. Each cortical cell is activated by a
_group of subordinate ganglion cells. It responds with electrical activ-
ity if the pattern in which the ganglion cells are discharged reflectsa
straight line edge of one or the other of three particular orientations:
horizontal, vertical, or oblique. Other cortical cells, carrying the ab-

straction still further, respond either to the ends of straight lines or
to corners. '

The mind might well receive all of its information, originating
from both outside and inside the body, through such coding and
abstracting processes. Consciousness consists of immense numbers
of simultaneous and coordinated, symbolic representations by the
participating neurons of the brain’s neocortex. Yet to classify con:
sciousness as the action of organic machinery is in no way to unde:
estimate its power. In Sir Charles Sherrington’s splendid metaphor;
the brain is an “enchanted loom where millions of flashing shuttl
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vgaave a-dissolving pattern.” Since the mind recreates reality from th
?)ysiacc;tlllo:; doff :re;lse irq%rests)ions, it can equally well simulate realit}er
asy. The brain i i imagi
and- remembered exfznts back and }2‘;:;131:::11;;3&3;1: g‘:; lm’agmed
ermies, embracing lovers, carving tools from blocks-of. steel oymgilien-
easily into the realms of myth and perfection. vt
The self is the leading actor in this neural drama. The i
centers of the lower brain are programmed to pull. the emouonitl
strings more carefully whenever the self steps onto t:hepsutppete](;rS
granted.that our deepest feelings are about ourselves, can :f < pro-
o'ccup:m(;n account for the innermost self—the soul—’-in me:}SlaI;;e_
gfe:zrsn:f The card'mal mystery of neurobiology is not self-love ;
dreamn 1m}_§nort§hty but llntel.niona]jty. What is the prime mover,
e aver;lv o guides the flashing shuttles? Too simple a neurolo i
@l a;lzrrl:a; : ;a'r:lh iiad to an image gf the brain as a Russian doll:giln
it we open one figure after another t
smaller figure untl nothing remains, our research s
tem of neuron circuits after ano oy I reSOk"eS its el
only isol:.ited cells remain. At theth cf;r)p]élstict)esznx?:;esiizrcmm 1url ;
neurolo.gwal model can lead back to a vitalistic metaph sicsco'mp 161;( \
properties are postulated that cannot be translated intg ne rons ’Ch
cuits, or any other physical units. e
The compromise solution might lie in recognizing what cognitive

E,ls-};i};iﬂt(;lglslt)s t?aH s'chemata or plans. A schema is a configuration
i e rau}i either inborn or learned, against which the input
e nerve cells is compared. Th i
- The matching of the real and
pected patterns can have focs, The
one or the other of several
schema can contribut, e s The
e to a person’s mental “set,” th i
| hema ntri » et,” the screening out
cew::tam det;.nls in favor of others, so that the conscious rnindgper-
o ﬁkcizrtamf part of the environment more vividly than others
’ ely to favor one kind of decisi
ey ) 0 favor 1sion over another. It can fill in
: at are missing from i
g the actual sensory input and create a
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that is not entirely present in reality. In this way
e impression they give of being a square, a
face, 2 tree, OF W e taxonomic powers of the
schemata. The frames of reference serve to coordinate movement of
the entire body by creating an awareness and automatic control of its
moveable parts. The coupling of sensory input and these frames is
dramatically illustrated when a limb has been immobilized by injury -
and is put back into use. A psychologist, Oliver Sacks, has described :
his own sensations when trying to take a first step after a long recu-

peration from a leg injury:

I was suddenly precipitated

pattern in the mind

the gestalt of objects—th
hatever—is aided by th

into a sort of perceptual delirium, an
incontinent bursting-forth of representations and images unlike ‘
anything I had ever experienced before. Suddenly my leg and
the ground before me seemed immensely far away, then under
my nose, then bizarrely tlted or twisted one way or another.
These wild perceptions (or perceptual hypotheses) succeeded
one another at the rate of several per second, and were gener
ated in an involuntary and incalculable way. By degrees they
camne less erratic and wild, until finally, after perhaps five min-

ates and a thousand such flashes, a plausible image of the leg.

was achieved. With this the leg suddenly felt mine and real

again, and I was forthwith able to walk.
chemata within the brain could servt

as the physical basis of will. An organism can be guided in its a
tions by a feedback loop: a sequence of messages from the sense

organs to the brain schemata back to the sense organs and on aroun!
s that the correct actl

again until the schemata “satisfy” themselve

has been completed. The mind could be a republic of such schema
programmed to compete among themselves for control of the d
cision centers, individually waxing or waning in power in respor
to the relative urgency of the physiological needs of the body be

Most significantly of all, s
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signaled to the conscious mind thr
: ough the brain ste idbrai
gfirlll:tﬁght b‘? .the outcome of the competition, requmi rm?m;1 t}n:ad:cr;:)n.
o fldlzlt' :h htt'le man” nor any other external agent. There is nz)1
proof that ¢ t(;,l :ntl)nd Worksh in just this way. For the moment suffice it
asic mechanisms do exist; feedback loops, f
3 , 10 =
gl;,t :ﬁ:t;')lll m;lst ofu?u; automatic behavior. It is entilr)ely ;s:zlr)rlle
- will—the soul, if you wish—emerged through th i
of physiological mechanisms. But, clearly, such rnecz(:rhaniserr‘:vohmon
m(;re cf?mplex than anything else on earth e fr
o, for the moment, the . i
, paradox of dete i i
appears not onlY 1:esolvab1e in theory, it n]ig;?n;rl:? binfegle: :’1 )
:Zt;:s. ft(zh anben}pmcal‘pro.blem in physics and biology. We not: thlaI::
e ull o l;e asis of mind is truly mechanistic, it is very unlikely that
acgons fgen'ce f:quld exist with the power to predict the precise
o Chortainh 1nd1v1£ual human being, as we might to a limited de
a e path of a coin or the flight of :
mind is too complicated a structur D e o s
: ) ¢ . . e, and human social i
i:iclt c11ts h;iems‘lons in too intricate and variable a rna;errig‘ut%zs c? i
Vanie bsti);les‘ of. 1.nd1v1dual human beings to be pred’icted in ag:
rance y the individuals affected or by other human beings. Yo
are consequently fr 1 i inda-
md | axe cor quently free and responsible persons in this funda-
And yet our behavior is partially determined in a second and

_weaker sense. If the categories of behavior are made broad enough

events can be predicted with confidence. The coin will spin and not

settle on its edge, the bee will fly around the room in an upright

position, and the human being will speak and conduct a wide range

of soci iviti isti
: al activities characteristic of the human species. Moreo
. ver,

t . )
ﬁeed stIlelUiEcal properties f)f populations of individuals can be speci-
and. Othere case }(:f spinning coins, there is no need for computers

paraphernalia to make statistical projections exact; the

"b‘ . . . .
momial distribution and arc-sine laws governing their behavior



78
On Human Nature

written on the back of an envelope, and these mathe-
th useful information. At another level,
entomologists have produced detailed characterizations of the aver-
aged flight patrerns of honeybees to flowers. They know in advance
the statistical properties of the waggle dance the bees will perform to
convey the location of the flowers to nestmates. They have measured
the timing and precise distribution of errors made by bees acting on
that information.

To a lesser and still unknown degree the statistical behavior of hu-
[man societies might be predicted, given a sufficient knowledge of hu-
man nature, the histories of the societies, and their physical environ-
ment.

Genetic determination narrows the avenue along which further
cultural evolution will occur. There is no way at present to guess

how far that evolution will proceed. But its past course can be more
th luck and skill, its approximate

deeply interpreted and perhaps, w1
future direction can be charted. The psychology of individuals will
form a key part of this analysis. Despite the imposing holistic tra-
ditions of Durkheim in sociology and Raddliffe-Brown in anthro-
pology, cultures are not superorganisms  that evolve by their own
dynamics. Rather, cultural change is the statistical product of the
separate behavioral responses of large numbers of human beings who
cope as best they can with social existence.
When societies are viewed strictly as populations, the relation
ship between culture and heredity can be defined more precisely.
Human social evolution proceeds along a dual track of inheritance
cultural and biological. Cultural evolution is Lamarckian and very
fast, whereas biological evolution is Darwinian and usually very
slow. :
Lamarckian evolution would proceed by the inheritance of ac
quired characteristics, the transmission to offspring of traits acquire
during the lifetime of the parent. When the French biologist Jed

can be easily
matical formulas are rich wi
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Eﬁg;e fle Llam.arck proposed the idea in 1809, he believed that
cal evolution occurred in just such a manne
: ' r. He su
tf;);-ezxatxgple, tgat when giraffes stretch their necks to feed ff tﬁiﬁr’
, their offspring acquire longer necks even with
effort; and when storks stretch thei s o
. ' r legs to keep their belli
their offspring inherit lon, i P s Ll
. . ger legs in the same direct way. L -
Lsntl ha;s been entirely discounted as the basis of biologiczl evaorlrllxt"(c)lr{l
ut of course it is i i ’
put of 0 precisely what happens in the case of cultural
The great competing th uti
‘ g theory of evolution, that entire populati
Zr}e: rriodlﬁed b.y n.atural selection, was first put in convincilzlgp foimogs
arles Darwm3 in 1859. Individuals within populations vary in the'y
geneu’cr }clompt(;lsmon and thus in their ability to survive and repr(;r
uce. Those that are most successful i I
: pass more heredita i
to the next generation, and as a resul i hole o,
: , t the population as a wh -
gr;zfsswely changes to resemble the successful types. hjdvivvi(ci)ll;lp ro'-
E e;, by Fhe theory .of natural selection, differ from one anothergiin
the ; ereditary capacity to grow long necks. Those that do develo
¢ longest necks feed more and leave the higher pfoportion of offp
spring; as a consequence the average neck length of the giraffe popu:

lation i i
lation increases over many generations. If, in addition, genetic muta-

tions occurring from time to time afft
evolution can continue indeﬁnitely.a e meclclengrh the processof
logli);liwunjm‘has bet;ln established as the prevailing mode of bio
evolution in all kinds of organisms, includin ‘
log ; ) g man. Beca
i: lzl :Vlso far s‘lower than Lamarckian evolution, biological evoluufz
ays quickly outrun by cultural change. Yet the divergence

cann i
ot become too great, because ultimately the social environment

created by cultural evolution will b
' It e tracked by biological
::Kl'zcu’on. Indlv.lduals.whose behavior has beco};ne suii(il I;itl:ir:—l
chtllve to their families will leave fewer genes than those geneti-
Y less prone to such behavior. Societies that decline because of a
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genetic propensity of its members to generate competitively weaker
cultures will be replaced by those more appropriately endowed. I do
not for a moment ascribe the relative performances of modern socie-
ties to genetic differences, but the point must be made: there is a
limit, perhaps closer to the practices of contemporary societies than
we have had the wit to grasp, beyond which biological evolution will
begin to pull cultural evolution back to itself.

And more: individual human beings can be expected to resist too
great a divergence between the two evolutionary tracks. Somewhere
in the mind, as Lionel Trilling said in Beyond Culture, “there is a hard,
irreducible, stubborn core of biological urgency, and biological ne-

and biological reason, that culture cannot reach and that re-
ch sooner or later it will exercise, to judge the

cessity,
serves the right, whi
culture and resist and revise it.”

Such biological refractoriness is illustrated by the failure of slavery

as 2 human institution. Orlando Patterson, a sociologist at Harvard
University, has made a systematic study of the history of slave socie-
ties around the world. He has found that true, formalized slavery
passes repeatedly through approximately the same life cycle, at the
end of which the peculiar circumstances stemming from its origin to-
gether with the stubborn qualities of human nature lead to its de-
struction.
Large-scale slavery begins when the traditional mode of produc-
tion is dislocated, usually due to warfare, imperial expansion, and
changes in basic crops, which in turn induces the rural free poor to
migrate into the cities and newly opened colonial settlements. At the
imperial center, land and capital fall increasingly under the monop-
oly of the rich, while citizen labor grows scarcer. The territorial
expansion of the state, by making the enslavement of other peoples
profitable, temporarily solves the economic problem. Were human
beings then molded by the new culture, were they to behave like
the red Polyergus ants for which slavery is an automatic respons
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slave 59ciedes might become permanent. But the qualities that we
recognize as most distinctively mammalian—and human—make
such a transition impossible. The citizen working class becomes fur-
ther divorced from the means of production because of their aversion
to Fhe low status associated with common labor. The slaves, mean-
w.hjle, attempt to maintain family and ethnic relationships, and to
piece together the shards of their old culture. Where the effort suc-
cef:d‘s, many of them rise in status and alter their position from its
original, purely servile form. Where self-assertion fails because it is
suppress.ed, reproduction declines and large numbers of new slaves
must l?e imported in each generation. The rapid turnover has a disin-
tegrating effect on the culture of slaves and masters alike. Absentee-
ism rises as the slave owners attempt to spend more of their tme in
the centers of their own culture. Overseers come increasingly into
control. Inefficiency, brutality, revolt, and sabotage increase ar)lld the
system spirals slowly downward. ’
Slave-supported societies, from ancient Greece and '
dieval Iraq and eighteenth century Jamaica, have hadR ?n?;}ft(;tr;llz;
flaws, some of which might have been fatal. But the institution of
slav.er}.f alone has been enough to ordain the spectacular sweep of
‘t‘l:ﬁuj life c.ytje. ;‘Tlheir ascent to maturity is rapid,” Patterson eri)tes
eir period of glory short i ivi ’
(iheir pe mightﬂg dgwn Ou; ’z,ind their descent to oblivion ostenta-
The f.act that slaves under great stress insist on behaving like hu-
man be1¥1gs instead of slave ants, gibbons, mandrills, or any other
species, is one of the reasons I believe that the trajecéory of histo:
can be plotted ahead, at least roughly. Biological constraints exi?;
that define zones of improbable or forbidden entry. In suggestin
th.e possibility of a certain amount of revealed destiny (a theme tha{i
@1 be elaborated in the final chapter), I am well aware that it is
within human capacity to legislate any hypothetical course of his-
tory as opposed to another. But even if the power of self-determina-
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don is turned full on, the energy and materials crises solved, old ide-
ologies defeated, and hence all societal options laid open, there are
still only a few directions we will want to take. Othfars may be _trlefi,
but they will lead to social and economic perturbations, a decline in
the quality of life, resistance, and retreat. N
If it is true that history is guided to a more than negligible extent
by the biological evolution that preceded it, valuable .chiles to its
course can be found by studying the contemporary societies whose
culture and economic practices most closely approximate those that
prevailed during prehistory. These are the hunter—gatherers: the
Australian aboriginals, Kalahari San, African pygmies, Andaman
Negritos, Eskimos, and other peoples who depe'nd entirely on t.he -
capture of animals and harvesting of free-growing planﬁ material.
Over one hundred such cultures still survive. Few contain over ten
thousand members, and almost all are in danger of assimil.atlon into
surrounding cultures or outright extinction. Anthropoloigm?:s., being
fully aware of the great theoretical significance of these primitive cul-
tures, are now pitted in a race against time to record them before

disappear. .
thf?—iuntelsf)ga1:1‘1erers share many traits that are directly adaptive to
their rugged way of life. They form bands of a hund‘re‘d or less that
roam over large home ranges and often divide or rejoin f:acb .other '
in the search for food. A group comprising twenty-five individuals
typically occupies between one thousand and three thousand square )
\ilometers, an area comparable to the home range of a wolf pack of
the same size but a hundred times greater than what a troop of ex-
clusively vegetarian gorillas would occupy. Parts of the ranges are .
sometimes defended as territories, especially those containing l'l(fh ‘
and reliable sources of food. Intertribal aggression, escalating 1n
some cultures to limited warfare, is common enough to be regarded
as a general characteristic of hunter-gatherer social behavi.or.
The band is, in reality, an extended family. Marriage is arranged

83

Emergence

within and between bands by negotiation and ritual, and the complex
kinship networks that result are objects of special classifications and
strictly enforced rules. The men of the band, while leaning toward
mildly polygamous arrangements, make substantial investments of
time in rearing their offspring. They are also protective of their in-
vestments. Murder, which is as common per capita as in most Ameri-
can cites, is most often committed in response to adultery and dur-
ing other disputes over women.

The young pass through a long period of cultural indoctrination
during which the focus of their activities shifts gradually from the
mother to age and peer groups. Their games promote physical skill
but not strategy, and simulate in relatively unorganized and rudimen-
tary form the adult roles the children will later adopt.

A strong sexual division of labor prevails in every facet of life. Men
are dominant over women only in the sense of controlling certain
tribal functions. They preside at councils, decide the forms of rituals,
and control exchanges with neighboring groups. Otherwise, the am-
bience is informal and egalitarian by comparison with the majority of
economically more complex societies. Men hunt and women gather.
Some overlap of these roles is common, but the overlap becomes less
when game is large and pursued over long distances. Hunting usually .
has an important but not overwhelming role in the economy. In his
survey of sixty-eight hunter-gatherer societies, the anthropologist
Richard B. Lee has found that on average only about one-third of the
diet consists of fresh meat. Even so, this food contains the richest,
most desired source of proteins and fats, and it usually confers the
most prestige to its owners.

Among the many carnivores patrolling the natural environment,
primitive men are unusual in capturing prey larger than themselves.
Although many of the animals they pursue are small—lying within
the combined size range of mice, birds, and lizards—no great crea-
ture is immune. Walruses, giraffes, kudu, and elephants fall to the
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snares and hand-carved weapons of the hunters. The only other
mammalian carnivores that take outsized prey are lions, hyenas,
wolves, and African wild dogs. Each of these species has an excep-
tionally advanced social life, prominently featuring the pursuit of
prey in coordinated packs. The two traits, large prey size and social
hunting, are unquestionably linked. Lions, which are the only so-
cial members of the cat family, double their catch when hunting in
prides. In addition they are able to subdue the largest and most dif-
ficult prey, including giraffes and adult male buffalos, which are al-
most invulnerable to single predators. Primitive men are ecological
analogs of lions, wolves, and hyenas. Alone among the primates, with
the marginal exception of the chimpanzees, they have adopted pack
hunting in the pursuit of big game. And they resemble four-footed

carnivores more than other primates by virtue of habitually slaugh-

tering surplus prey, storing food, feeding solid food to their young,

dividing labor, practicing cannibalism, and interacting aggressively
with competing species. Bones and stone tools dug from ancient

campsites in Africa, Europe, and Asia indicate that this way of life
persisted for a million years or longer and was abandoned in most so-

cieties only during the last few thousands of years. Thus the selection

 pressures of hunter-gatherer existence have persisted for over g9 per- -

cent of human genetic evolution.
This apparent correlation between ecology and behavior brings
us to the prevailing theory of the origin of human social behavior.

It consists of a series of interlocking reconstructions that have been

fashioned from bits of fossil evidence, extrapolations back through
time from hunter-gatherer societes, and comparisons with other liv-
ing primate species. The core of the theory is what I referred to in
my earlier book Sociobiology as the autocatalysis model. Autoca-
talysis is a term that originated in chemistry; it means any process
that increases in speed according to the amount of the products it
has created. The longer the process runs, the greater its speed. By -
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this conception the earliest men or man-apes started to walk erect
when they came to spend most or all of their time on the ground
Their hands were freed, the manufacture and handling of artifacts'
were made easier, and intelligence grew as the tool-using habit im-
proved. With mental capacity and the tendency to use artifacts in-
creasing through mutual reinforcement, the entire materials-based
cul.ture expanded. Now the species moved onto the dua] track of evo-
lutlon:_ genetic evolution by natural selection en
for culture, and culture enhanced the genetic fi
made maximum use of it, Cooperation during h
?nd provided a new impetus for the evolution
In turn permitted stll more sophistication in
through repeated cycles of causation. The sh

food contributed to the honing of social skills. In modern hunter-

gatberer bands, it is an occasion for constant palavering and maneu-
vering. As Lee said of the 'Kung San,

larged the capacity
tness of those who
unting was perfected
of intelligence, which
tool using, and so on
aring of game and other

The buzz of conversation is a constant background to the

campss activities: there is an endless flow of talk about gather-
ing, hunting, the weather, food distribution, gift giving,

scandal. No 'Kung is ever at a loss for words,
or three people will hold forth at once in a singl
giving the listeners a choice of channels to tune
proportion of this talk in even the happiest of ¢

argument. People argue about improper food
breaches of etiquette,

and
and often two
€ conversation,
in on. A good
aImps verges on
division, about

: and about failure to reciprocate hospital-

ity and gift giving . . . Almost all the arguments are a4 hominens,
The most frequent accusations heard are of pride, arrogance, la-
ziness, and selfishness. ’

The natural selection generated by such exchanges might have

been enhanced by the more sophisticated social behavior required by
the female’s nearly continuous sexual accessibility. Because a high
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level of cooperation exists within the band, se.xual selecton v'vould b(e1
linked with hunting prowess, leadership, skill at tool makm%, zm1
other visible attributes that contribute to the strength of the family

the male band. At the same time aggressiveness would have to

and : o
i ically ancient forms of overt pri
be restrained and the phylogeneucally o el

minance replaced by complex social ' :
rvfrlg:ﬁddgnd it proﬁtSble to fit in;cQ the group by cont;olh;lig t'k;;iz
sexuality and aggression and awaiur%g.thelr turn at leaders pl.lentl
dominant male in these early hfommﬁc% sot;les;azﬂ\év:ts rflzr::;;eSSidez
i ossess a mosaic of qualities tha : ‘
I(?foizlrﬁ(gll'};ﬁsi. Robin Fox has suggest(?d the follomg Poﬁzﬁ
«Controlled, cunning, cooperative, attractive to the ladies, golc;1 ;
the children, relaxed, tough, eloquent, skillful, knowledgeil11 de }:m
proficient in self-defense and hundng:” Be(':ause there wo avei
been a continuously reciprocating relationship bet.ween the more sc1>d
phisticated social traits and breeding success, .soc1al evoluu?rn c01t1h
continue indefinitely without additional selective pressures irom the

environment. B -
At some point, possibly during the transition from the more prim

itive Australopithecus man-apes to the earliest true men, the auto-
1ct::t/:lysis carrji)ed the evolving popula}u"ons to a new threslllgilgi dcl)i
competence, at which time the hominids were able to eixpt i
sivatheres, elephants, and other large berblvo?ous animals ec‘e) " g
around them on the African plains. Quite possibly the pro:;ss aiuari
when the hominids learned to drive big cats, h'yenas, and (:h er c "
vores away from their kills. In time the h.omlmds became the pr(limtorr};
hunters and were forced to protect their prey from other preda
an((i:;cizllgezagrirs&ould have been improved by close social bonding
between individual males, who left the do@&e to hunt 1argerdgan;::;
and individual females, who kept the children and conducted dr‘ril *
of the foraging for vegetable food. In a sense, love was adde
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sex. Many of the peculiar details of human sexual behavior and do-
mestic life flow easily from this basic division of labor. But such de-
tails are not essential to the autocatalysis model. They are appended
to the evolutionary story only because they are displayed by virtually
all hunter-gatherer societies.

Autocatalytic reactions never expand to infinity, and biological
processes themselves normally change through time to slow growth
and eventually bring it to a halt. But almost miraculously, this has
not yet happened in human evolution. The increase in brain size
and refinement of stone artifacts point to an unbroken advance in
mental ability over the last two to three million years. During this
crucial period the brain evolved in either one great surge or a series
of alternating surges and plateaus. No organ in the history of life has
grown faster. When true men diverged from the ancestral man-
apes, the brain added one cubic inch—about a tablespoonful—
every hundred thousand years. The rate was maintained until about
one quarter of a million years ago, when, at about the time of the
appearance of the modern species Homo sapiens, it tapered off. Physi-
cal growth was then supplanted by an increasingly prominent cul-
tural evolution. With the appearance of the Mousterian tool culture
of the Neanderthal man some seventy-five thousand years ago, cul-
tural change gathered momentum, giving rise in Europe to the Up-
per Paleolithic culture of Cro-Magnon man about forty thousand
years before the present. Starting about ten thousand years ago agri-
culture was invented and spread, populations increased enormously
in density, and the primitve hunter-gatherer bands gave way locally
to the relentless growth of tribes, chiefdoms, and states. Finally, after
AD. 1400 European-based civilization shifted gears again, and the
growth of knowledge and technology accelerated to world-altering

. levels.

There is no reason to believe that during this final sprint to the

. space age there has been a cessation in the evolution of either mental
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capacity or the predilection toward special social behaviors. The the-
ory of population genetics and experiments on other organisms show
that substantial changes can occur in the span of less than 100 gener-
ations, which for man reaches back only to the time of the Roman
Empire. Two thousand generations, roughly the time since typical
Homo sapiens invaded Europe, is enough time to create new species
and to mold their anatomy and behavior in major ways. Although we
do not know how much mental evolution has actually occurred, it
would be premature to assume that modern civilizations have been
built entirely on genetic capital accumulated during the long haul of
the Ice Age.

That capital is nevertheless very large. It seemns safe to assume that
the greater part of the changes that transpired in the interval from
the hunter-gatherer life of forty thousand years ago to the first glim-
merings of civilization in the Sumerian city states, and virtually all of
the changes from Sumer to Europe, were created by cultural rather
than genetic evolution. The question of interest, then, is the extent
to which the hereditary qualities of hunter-gatherer existence have
influenced the course of subsequent cultural evolution.

I believe that the influence has been substantial. In evidence is the
fact that the emergence of civilization has everywhere followed a
definable sequence. As societies grew in size from the tiny hunter-
gatherer bands, the complexity of their organization increased by the
addition of features that appeared in a fairly consistent order. As
band changed to tribe, true male leaders appeared and gained domi-
nance, alliances between neighboring groups were strengthened and
formalized, and rituals marking the changes of season became gen-
eral. With still denser populations came the attributes of generic
chiefdom: the formal distinction of rank according to membership in
families, the hereditary consolidation of leadership, a sharper divi-

sion of labor, and the redistribution of wealth under the control of

the ruling elite. As chiefdoms gave rise in turn to cities and states,
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th.ese basic qualities were intensified. The hereditary status of the
elite was sanctified by religious beliefs. Craft specialization formed
t}}e basis for stratifying the remainder of society into classes. Reli-
gion and Iav.v were codified, armies assembled, and bureaucrac.ies ex-
panded. Irrigation systems and agriculture were perfected, and as
a consequence populations grew still denser. At the apoge,e of th
state’s evolution, architecture was monumental, and the rulin classez
were exalted as a pseudospecies. The sacred rites of statehiod b
came the central focus of religion. ”
T‘he similarities between the early civilizations of Egypt, Mesopo-
tan‘ua, India, China, Mexico, and Central and South Ameri’ca in thI()ese
major features are remarkably close. They cannot be explained awa
as the pr.oducts of chance or cultural cross-fertilization. It is true tha}'z
the arch.lves of ethnography and history are filled with striking and
unquest10n2.1b1y important variations in the details of culture bugt itis
the parallelism in the major features of organization that :iemands
our closest attention in the consideration of the theory of the dual
track of human social evolution. i o
In my opinion the key to the emergence of civilization is hypertro-
phy, the extreme growth of pre-existing structures. Like the teeth of
the baby elephant that lengthen into tusks, and the cranial bones of
tl'xe male elk that sprout into astonishing great antlers, the basic so-
cial responses of the hunter-gatherers have metamo;phosed from
relatively modest environmental adaptations into unexpectedly elab-
orate, even monstrous forms in more advanced societes. Yet the di-
rections @s change can take and its final products are constrained b
the gent.eucally influenced behavioral predispositions that constjtuteZl’
the earlier, simpler adaptations of preliterate human beings.
Hyper_trophy can sometimes be witnessed at the beginning. One
example in its early stages is the subordination of women in ele'men-
tary cultures. The !Kung San of the Kalahari Desert do-not impose
sex roles on their children. Adults treat litde girls in apparentlypthe
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same manner as little boys, which is to say with considerable indul-
gence and permissiveness. Yet, as the anthropologist Patricia Draper
found during a special study of child development, small average dif-
ferences still appear. From the beginning the girls stay closer to
home and join groups of working adults less frequently. During play,
boys are more likely to imitate the men, and girls are more likely to
imitate the women. As the children grow up, these differences lead
through imperceptible steps to a still stronger difference in adult
sex roles. Women gather mongongo nuts and other plant food and
fetch water, usually within a mile of camp, while men range farther
in search of game. But Kung social life is relaxed and egalitarian,

and tasks are often shared. Men sometimes gather mongongo nuts

or build huts (women’s work), with or without their families, and
women .occasionally catch small game. Both sexual roles are varied
and esteemed by all. According to Draper, 'Kung women maintain
personal control over the food they gather, and in demeanor they are
generally “vivacious and self-confident.”

In a few localities bands have settled into villages to take up farm-
ing. 'The work is heavier, and for the first time in known 'Kung his-
tory it has come to be shared to a significant extent by the younger
children. The sexual roles are noticeably hardened from early child-
hood onward. Girls stay even closer to the home than previously in
order to care for smaller children and perform household chores.
Boys tend herds of domestic animals and protect the gardens from
monkeys and goats. By maturity the sexes have diverged far from one
another in both way of life and status. The women are more fully
domestic, working almost continuously at a multiplicity of tasks in
which they are supervised. The men continue to wander freely, tak-
ing responsibility for their own time and activities.

So only a single lifetime is needed to generate the familiar pattern
of sexual domination in a culture. When societies grow still larger
and more complex, women tend to be reduced in influence outside
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the home, and to be more constrained by custom, ritual, and formal
law. As hypertrophy proceeds further, they can be turned literally
into chattel, to be sold and traded, fought over, and ruled under a
double morality. History has seen a few striking local reversals, but
the great majority of societies have evolved toward sexual domina-
tion as though sliding along a ratchet.

Most and perhaps all of the other prevailing characteristics of
modern societies can be identified as hypertrophic modifications of
the biologically meaningful institutions of hunter-gatherer bands and
early tribal states. Nationalism and racism, to take two examples, are
the culturally nurtured outgrowths of simple tribalism. Where the
Nyae Nyae 'Kung speak of themselves as perfect and clean and other
'Kung people as alien murderers who use deadly poisons, civiliza-
tions have raised self-love to the rank of high culture, exalted them-
selves by divine sanction and diminished others with elaborately fal-
sified written histories.

Even the beneficiaries of the hypertrophy have found it difficult
to cope with extreme cultural change, because they are sociobio-
logically equipped only for an earlier, simpler existence. Where the
hunter-gatherer fills at most one or two informal roles out of only
several available, his literate counterpart in an industrial society must
choose ten or more out of thousands, and replace one set with an-
other at different periods of his life or even at different times of the
day. Furthermore, each occupation—the physician, the judge, the
teacher, the waitress—is played just so, regardless of the true work-
ings of the mind behind the persona. Significant deviations in perfor-

. mance are interpreted by others as a sign of mental incapacity and
unreliability. Daily life is a compromised blend of posturing for the
sake of role-playing and of varying degrees of self-revelation. Under

these stressful conditions even the “true” self cannot be precisely de-
fined, as Erving Goffman observes.
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Tl'lere is a relation between persons and role. But the relation-
ship answers to the interactive system—to the frame—in which
the role is performed and the self of the performer is glimpsed
Self, then, is not an entity half-concealed behind events, but 3.
1.c}lllange::lble f<.)rm1%1a for managing oneself during them. Just as

¢ current situation prescribes the official guise behind which
we will conceal ourselves, so it provides where and how we will
show through, the culture itself prescribing what sort of entity

we must behe‘{e ourselves to be in order to have something to
show through in this manner.

Li iy L

T r1(t)1;lie .wondef-l tglat tthhe identity crisis is a major source of modern
cism, and that the urban middle turn

: : class aches for
simpler existence. o o
As th i

s ese various cultural superstructures have proliferated, their

aning more often than not has become lost to the practition-

ers. In Cannibals and Kings, Marvin Harris has suggested a series of

bizarre examples of the way that chronic meat shortages affect the

shapmg. of religious beliefs. While the ancient hunter-gatherers were
beset with daily perils and constricting fluctuations in the environ-
ments that kept .their populations low in density, they could at least
}clount ona relatively high fraction of fresh meat in their diet. Early
uman bemgs., as I have said, filled a special ecological niche: they
were thc? carmivorous primates of the African plains. They ret'ained
thl.S position throughout the Ice Age as they spread into Europe
Asia, and fjlnally into Australia and the New World. When agricgl-’
fure, permitted the increase of population density, game was no
onger ab1‘11.1dant enough to provide a sufficient supply of fresh meat
and the rising civilizations either switched to domestic animals or’
went on reduced rations. But in either case carnivorism remained a
basic dietary impulse, with cultural aftereffects that varied accord-
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ing to the special conditions of the environment in which the society
ev?::li?c;nt Mexico, like most of the forest-invested Nevif World
tropics, was deficient in the kind of large game that ﬂOUIlS;lC: t}?;
the plains of Africa and Asia. FMemore, the Az.tecs anc ther
peoples who built civilizations there failed to dqrnesucate ﬁx&ﬁ;{t oo
significant sources of meat. As hman populations 'ﬁre‘& tc erin
the Valley of Mexico, the Aztec Ic'lulnlf (i;ass V:.:; ;t; zn ccle ﬁc;h 1}3 u};
icacies as dogs, turkeys, ducks, deer, , .
:Efxllﬁeél::;j;as virtugally elinﬁyrslated from tl?e diets of rllefcon}rnl(;;x—
ers. who were occasionally reduced to eating clumps of spirulina
alg;e skimmed from the surface of Lake '.I‘eyfcoco. The situation g::aes
partially relieved by cannibalizing the victims of human sacnd m
As many as fifteen thousand persons a year were being consu.rned "
the Valley of Mexico when Cortez entéred. The cqnqtuﬁsm 10
found 2 hundred thousand skulls stacked in neat rows mh e Razta
at Xocotlan and another 136 thousand at Tenochudar%. The (i)nes ‘—i
hood said that human sacrifice was approved by the hl;gih gods, arz) !
they sanctified it with elaborate rituals performed ami th?tatuar}; °
the gods placed on imposing white temples erected for o $ Purpedi_.
But these trappings should not distract us frorr{ tl}e fact that imm &
ately after their hearts had been cut out, the victims wel('ie syztemten
cally butchered like animals and their parts 'dxstr1b1.1te and ea d
Those favored in the feasts included the nol.nhty, their retamersl,i ;nal
the soldiery, in other words the groups with the greatest politic
pozvn?i'a began from a stronger nutrient base than Mexico an'd fol-
lowed a different but equally profou‘.nd cultural transforma.tlcgi iaIs1
meat grew scarce. The earlier Aryan invaders of the Gange}tl:lc 2;3
presided over feasts of cattle, horses, géats, buffalo, a1'1d sheep. Cy
later Vedic and early Hindu times, during the first millenium B.C,,
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the feasts came to be managed by the priestly caste of Brahmans,
who erected rituals of sacrifice around the killing of animals and dis-
tributed the meat in the name of the Aryan chiefs and war lords. Af-
ter 600 B.c., when populations grew denser and domestic animals be-
came proportionately scarcer, the eating of meat was progressively
restricted until it became a monopoly of the Brahmans and their
sponsors. Ordinary people struggled to conserve enough livestock to
meet their own desperate requirements for milk, dung used as fuel,
and transport. During this period of crisis, reformist religions arose,
most prominently Buddhism and Jainism, that attempted to abolish
castes and hereditary priesthoods and to outlaw the killing of ani-
mals. The masses embraced the new sects, and in the end their pow-
erful support reclassified the cow into a sacred animal.

So it appears that some of the most baffling of religious practices
in history might have an ancestry passing in a straight line back to
the ancient carnivorous habits of humankind. Cultural anthropol-
ogists like to stress that the evolution of religion proceeds down
multiple, branching pathways. But these pathways are not infinite
in number; they may not even be very numerous. It is even possible
that with a more secure knowledge of human nature and ecology,
the pathways can be enumerated and the directions of religious
evolution in individual cultures explained with a high level of con-
fidence.

I interpret contemporary human social behavior to comprise hy-
pertrophic outgrowths of the simpler features of human nature
joined together into an irregular mosaic. Some of the outgrowths,
such as the details of child care and of kin classification, represent
only slight alterations that have niot yet concealed their Pleistocene
origins. Others, such as religion and class structure, are such gross
transmutations that only the combined resources of anthropology
and history can hope to trace their cultural phylogeny back to rudi-
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ments in the hunter-gatherers’ repertory. But even these might in
time be subject to a statistical characterization consistent with biol-
ogy-
The most extreme and significant hypertrophic segment is the
gathering and sharing of knowledge. Science and technology ex-
pand at an accelerating rate in ways that alter our existence year by
year. To judge realistically the magnitude of that growth, note that it
is already within our reach to build ‘computers with the memory ca-
pacity of a human brain. Such an instrument is admittedly not very
practical: it would occupy most of the space of the Empire State
Building and draw down an amount of energy equal to half the out-
put of the Grand Coulee Dam. In the 1980s, however, when new
“hubble memory” elements already in the experimental stage are
added, the computer might be shrunk to fill a suite of offices on one
floor of the same building. Meanwhile, advances in storage and re-
trieval are matched by increases in the rate of flow of information.
During the past twenty-five years cransoceanic telephone calls and
amateur radio transmission have increased manyfold, television has
become global, the number of books and journals has grown expo-
nentially, and universal literacy has become the goal of most nations.
The fraction of Americans working in occupations concerned pri-

marily with information has increased from 20 to nearly 50 percent - -

of the work force.

Pure knowledge is the ultimate emancipator. It equalizes people
and sovereign states, erodes the archaic barriers of superstition and
promises to lift the trajectory of cultural evolution. But I do not be-
lieve it can change the ground rules of human behavior or alter the
main course of history’s predictable trajectory. Self-knowledge will
reveal the elements of biological human nature from which modern
social life proliferated in all its strange forms. Tt will help to distin-
guish safe from dangerous futare courses of action with greater
precision. We can hope to decide more judiciously which of the
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elements of human nature to cultivate and which to subvert, which
to take open pleasure with and which to handle with care \,7‘/":: (fll
not, however, eliminate the hard biological substructure u.nt:il s:;h
time, many years from now, when our descendents may learn t

change the genes themselves. With that basic propositi}(;n havi .
been stated, I now invite you to reconsider four of the elemental‘::l:lltf-:r

egories of behavior, aggression, sex, altruism igi
sis of sociobiological theory. , and religion, on the b




