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Preface 

T h e stimulus for this book came i n 1975 when I was invi ted to a 

Daedalus Conference organized by Talcott Parsons and H u n t e r 

Dupree on the re la t ion o f biological evolutionary theory to social 

science. F r o m this small meet ing o f anthropologists, sociologists, 

psychologists, neurobiologists, and evolutionary biologists I gained 

a f u l l appreciat ion o f my own confusion on the subject and a desire 

to do something about i t . 

T h e first stage was w r i t i n g a short essay that was never published, 

bu t that p roduced numerous comments and criticisms bo th f r o m 

social scientists and biologists who were k i n d enough to read i t . I n 

this g r o p i n g fashion I began to see how things fit together, at least 

i n m y o w n m i n d , and I h a l f decided to w o r k on the p rob lem fur 

ther, possibly i n the f o r m o f a book. What decided me finally to take 

the p lunge was the possibility o f a leave f r o m Princeton Univers i ty 

and the encouragement o f my good f r i end George Ber ry . 

I began the first draf t i n ou r small house i n Cape Bre ton and 

finished i t at the Universi ty o f E d i n b u r g h i n the s t imulat ing envi

r o n m e n t o f the zoology department . The re I received endless help 

and advice f r o m my many friends. I n part icular I want to men t ion 

J o h n Godfrey who t ime and again drew my at tention to some key 

bi t o f i n f o r m a t i o n that always seemed to be jus t what I was seeking. 

B u t I must also thank many others, especially Phi l l ip Ashmole , 

A u b r e y M a n n i n g , and L i n d a Partridge for many he lp fu l discus

sions. M y greatest debt is to M u r d o c h Mitchison who made my stay 

possible i n his department , and who, w i t h many kindnesses, saw to 

i t that i t was maximal ly pleasant and profitable. T h e School o f Ep-

istemics at the Universi ty o f E d i n b u r g h asked me to give a general 

lecture on the subject o f my book that was very he lpfu l to me i n 

l ea rn ing how to communicate my thoughts. I had the good sense 

to give the lecture the day before I left town to r e t u r n to Princeton. 

Th i s p re l imina ry draf t was circulated either in toto or i n parts to 

a large number o f people who sent me criticisms. Fur the rmore , i n 

the spr ing o f 1978 a g roup o f social scientists at Princeton he ld a 

weekly seminar on sociobiology and I spent three o f those sessions 

discussing my draft . The re were so many people involved i n that 
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publ ic-spir i ted enterprise that i t is impossible to list t hem all , bu t I 

owe each one o f t hem a large share o f grat i tude. I should par t icu

lar ly l ike to men t ion James Beniger, J o h n Burns , Roberta Cohen, 

Peter Huber , Susanne Keller, M a r i o n Levy, N o r m a n Ryder, Susan 

Watkins, Max ine Weiss, Robert Wuthnow, and all the others who 

cont r ibu ted to the meetings. Also I want to give special thanks to 

m y o l d f r i end M a r i o n Levy for spending so m u c h t ime w i t h the 

manuscr ipt and g iv ing me a better unders tanding o f how I could 

say something that m i g h t be useful to the sociologist. I am also 

grateful to H u n t e r Dupree and Talcott Parsons, not only for start

i n g me on this course, bu t g iv ing me good comments on the draft . 

A m o n g m y biological colleagues my list o f critics is even greater. 

I n par t icular I want to thank H e n r y H o r n , Aubrey M a n n i n g , E. O. 

Wi lson , and an anonymous reader. Also many helped me w i t h spe

cific points: Joan A a r o n , Edward Cohen, J o h n Endler , A l a n 

Gelper in , James Gould , Robert May, W. G. Q u i n n , and Thomas 

Sanders, among others. I w o u l d l ike to single out H e n r y Horn ' s 

major con t r ibu t ion , for which I am t ru ly grateful . His marg ina l 

notes were wor thy o f being set in to p r i n t intact had not some o f 

t hem been so uncompl imentary . 

A n d I have not exhausted the list. Edward Tenner o f Princeton 

Univers i ty Press gave me numerous good ideas and advice. O f par

t icular help was my wife Ruth's meticulous at tention to inconsisten

cies i n m y grammar, style, and thought , and she was unfa i l ingly 

d iplomat ic i n g iv ing me the bad news. I also thank K a t h r y n Schnei

der fo r her l ibrary research, her most he lpfu l comments on the first 

draf t , and the skilled prepara t ion o f the first two drafts. I t has been 

a special pleasure w o r k i n g w i t h Margaret La Farge who d i d all the 

splendid or ig ina l drawings for the book. 

I have never before been helped by so many k i n d and forebear-

i n g people, bu t I do not want to imp ly that the final draf t o f the 

book was wr i t t en by a committee. Whi le i n many places I have been 

saved by my friends f r o m mak ing absurd and embarrassing state

ments, i n others I retained the r i gh t to do so, as the reader may 

enjoy discovering. T h e statement i n this book is a personal docu

ment . I t reflects what seem to me, as a biologist, the impor t an t is

sues that lie between the biological and the social sciences. I t avoids 

poli t ical issues and avoids all those issues that have produced such 

intense emot ion i n the last few years. Th i s is not because I don ' t 

take a certain m o r b i d fascination i n such popular matters; i t is only 

that i t is not possible to discuss them constructively at this t ime. For 
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the m o m e n t they have removed themselves f r o m the realm o f sci

ence, and this book is about science. 

Finally, and I have saved i t to the last because o f its importance, 

let me acknowledge w i t h grat i tude the Josiah Macy, Jr. Foundat ion 

for its grant suppor t ing the preparat ion o f this book. T h e presi

dent, Dr . J o h n Z. Bowers, was unfa i l ing i n his enthusiasm for the 

project, and this d i d m u c h to keep my spirits up when the going 

seemed slow. 

Margaree H a r b o u r 

Cape Bre ton 

Nova Scotia 

J .T .B . 
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C H A P T E R 1 

Philosophy and Less Grand Matters 

This is a book on evolut ionary biology. I t stresses certain aspects i n 

a way that w i l l perhaps provide some new insights in to o ld prob

lems. I say "perhaps" because there are many sophisticated evolu

t ionary biologists who w i l l po in t out that there are really no new or 

revolut ionary ideas; what I have to say is essentially what they knew 

all along. T h a t is most l ikely the case; yet they have not pu t i t all 

quite this way. T h e difference w i l l be i n the g r o u p i n g and arrange

ment o f facts and ideas. I t is often t rue that, as a subject advances 

(especially when i t advances rapidly) , we do not always appreciate 

immediate ly all the riches we have before us. 

Whi l e i t is my hope that I can convince the professional biologist 

that there are new things to learn f r o m o ld facts, I also want to 

reach the anthropologist , the sociologist, and the well-read layman. 

There fo re I w i l l couch my arguments i n as l i t t le j a r g o n as possible. 

Th i s is not to mean that I subscribe to vagueness or that I cour t 

imprecis ion. T o the contrary, I want to make my exact meaning 

immediate ly clear. 

M y purpose is to trace the origins o f the h u m a n cul tura l capacity 

back in to early biological evolut ion. I t w i l l soon be evident that I am 

not a catastrophist and do not believe that, l ike the great flood, cul

ture suddenly appeared out o f the blue at a restricted momen t i n 

the early history o f man. Rather, to continue to bo r row f r o m the 

nineteenth-century geologists, I am a un i fo rmi t a r i an and believe 

that all evolut ionary changes were relatively gradual and that we 

can find the seeds o f h u m a n cul ture i n very early biological evolu

t ion . 

A B R I E F A B S T R A C T OF T H E B O O K 

T h e r e is a main point , a pr inc ipa l conclusion to this book, and I 

should l ike to state i t i n the beginning so that i t w i l l be easier to 

fol low the thread o f my argument . I t is that even though cul ture 

i tself does not involve genetic inheritance or, therefore, Darwin ian 
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evolut ion by natura l selection, the ability o f any animal to have cul

tu re is a direct p roduc t o f such an evolutionary mechanism. Passing 

i n f o r m a t i o n by behavioral rather than genetic means has made i t 

possible i n some cases to pass kinds o f i n fo rma t ion that either can

not be t ransmit ted genetically at all or are less effectively transmit

ted by genes. Na tu ra l selection operates on the genes and only i n 

volves gene transmission; yet the power to t ransmit by behavioral 

means is as a method adaptively advantageous. Therefore , there 

has arisen a genetically de termined behavioral capacity to t ransmit 

i n f o r m a t i o n by signs, by language, by imi ta t ion . 

Th i s k i n d o f nongenetic transmission is mediated by the bra in , 

and so there has been a selection pressure for a larger and more 

complex bra in . T h e advantage o f cul ture bo th i n its present f o r m 

as seen i n man, and i n its more p r imi t ive forms as seen i n other 

animals, has continuously exerted pressure for b ra in expansion. As 

a result there was first an increase i n the ability to learn and later i n 

the abili ty to teach. A related t r end can be seen i n the increase o f 

the flexibility o f responses rang ing f r o m single, r i g i d , genetically 

de te rmined responses to mul t ip le responses that can either be 

learned o r even invented. These trends f o r m a progression u l t i 

mately leading to cul ture. I shall also examine the early origins o f 

these trends and fol low the complete sequence o f biological events 

that are the antecedents o f cul ture. 

Cu l tu re is t ransmit ted by behavioral rather than genetic means, 

and i t w i l l be impor t an t to keep this dist inct ion clear. T h e p rob lem 

is that any pat tern o f behavior could have bo th a genetic and a 

learned or acquired component , which involves the o ld intractable 

question o f nature versus nur tu re . Many reasons can be given for 

the intractabil i ty, bu t none o f them makes the question any less i n 

teresting, and h u m a n nature is such that we shall continue to t ry 

and f i nd ways o f iden t i fy ing what is inher i ted and what is learned. 

However , fo r various reasons, invo lv ing bo th its diff icul ty o f analy

sis and the intellectually destructive poli t ical emotions i t generates, 

this is a subject I shall be careful to avoid i n this book. Instead I 

shall ask why cul ture exists at all , a question that can be answered 

i n the s t ra ight forward Darwin ian manner ju s t indicated. 

R E D U C T I O N I S M A N D H O L I S M 

T h e conflict that has arisen between biology and the social sciences 

can, i n large measure, be seen i n terms o f the conflict between re-
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duct ionism and holism. By reduct ionism we mean a science (or a 

hierarchical level) can be understood i n terms o f its component 

parts f r o m the level below; for instance, the symmetrical structure 

o f a crystal can be in terpre ted largely f r o m the properties o f its 

constituent molecules. By hol ism we mean that there are emergent 

properties arising at each hierarchical level and that these proper

ties cannot be unders tood i n terms o f those o f a lower level. T h e 

holist believes the l i v ing organism has properties that w o u l d not be 

predictable on the basis o f what we know o f chemical substances 

and the characteristics o f h u m a n society cannot be in te rpre ted i n 

terms o f lower level biological properties. T h e o ld adage o f hol ism 

is that the whole is more than the sum o f its parts. 

Biology has undergone, i n its most recent flowering, a pe r iod o f 

ex t raord inar i ly successful reduct ionism. I t is ha rd to know exactly 

when this began, but let me give a few milestones: the interpreta

t ion o f heredi ty i n terms o f un i t characters by Gregor Mende l ; the 

demonst ra t ion by T . Bover i , E. B . Wilson, W. S. Sutton, T . H . M o r 

gan, and others that those characters resided i n the chromosomes 

o f the nucleus; the discovery o f the structure o f D N A by J . Watson 

and F .H.C. Cr ick; and finally the cracking o f the genetic code by 

M . W. N i r enbe rg and others who showed which triplets o f nucleo

tides i n the D N A specified part icular amino acids i n the proteins. 

By any measure these and other advances i n molecular biology 

have been staggering and at this very moment the r ap id progress 

continues unchecked. 

I f we t u r n to evolut ionary biology, there has been a similar t r end , 

a l though i t is less spectacular i n its progress. Its origins o f course 

can be traced to Charles Da rwin . T h e next step fo rward was the 

rise o f popu la t ion genetics i n the 1920s and 30s, especially the w o r k 

o f R. A . Fisher, J.B.S. Haldane, and Sewall W r i g h t . This era o f neo-

Darwin i sm was t ru ly reductionist because its concern was for the 

rates o f change o f ind iv idua l genes i n a popula t ion over t ime. I n 

the 1940s and 50s the field was criticized because i t was overs impli 

fied; i t d i d not seem to reflect the real w o r l d , and therefore was 

unable to cope w i t h what were perceived as the new and more sig

nificant problems. 

T h e next surge fo rward came i n the 1960s when Robert Mac-

A r t h u r and his colleagues and followers saw that one could make 

simple theoretical models that applied not only to the more com

plex aspects o f evolut ion, bu t i n part icular to the morass o f prob

lems i n ecology. T h e i r me thod o f simplification and approx ima t ion 
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dramatically i l lumina ted possible mechanisms i n a way that made 

o rder ou t o f chaos. The re was great resistance f r o m the t radi t ional 

evolutionists and ecologists because i t seemed that the very com

plexi ty o f the problems, which had been cherished as their most 

i m p o r t a n t characteristic, was consciously ignored . Mac A r t h u r 

(1968) countered these arguments w i t h : " T h i n k how physics w o u l d 

be w i t h o u t its frictionless pulleys, conservative fields, ideal gases" 

(1968:162). Theoret ical ecology and evolut ion have already proven, 

i n a very short t ime span, to be enormously powerfu l as analytic 

tools. 

Nevertheless its proponents have not rejected hol ism, bu t they 

believe that progress can most effectively be achieved by a balance 

between hol ism and reduct ionism. Aga in to quote M a c A r t h u r 

(1972): "Most scientists believe that the properties o f the whole are 

a consequence o f the behavior and interact ion o f the components. 

Th i s is not to say that the way to understand the whole is always to 

begin w i t h the parts. We may reveal patterns i n the whole that are 

not evident at all i n its parts. Species diversity, for example, is a 

commun i ty p roper ty and is not a proper ty o f the ind iv idua l com

ponent species. I t can be unders tood as a consequence o f the inter

action o f these species, but its patterns were discovered and ex

pla ined by people aware o f communit ies; ecologists p r imar i l y 

interested i n the separate species have never made any progress i n 

unrave l l ing communi ty patterns" (1972: 154, 155). I n his o w n re

search M a c A r t h u r showed that, using an overall holistic view as his 

guide, he could generate simple hypotheses that were effective i n 

s u m m i n g u p the parts o f a lower level o f organization thereby i l l u 

m i n a t i n g the properties o f the higher level. 

T h a t there is a t r end toward reduct ionism i n m o d e r n popula t ion 

biology is beyond doubt , and one example clearly illustrates this 

fact. One o f the impor t an t contr ibutions o f W. D . H a m i l t o n (1964) 

was the no t ion o f inclusive fitness, the idea that fitness should i n 

clude the survival and reproduc t ion o f k i n . Th i s means, as was ex

pl ici t i n the early ideas o f the popula t ion geneticists, that the genes 

are the object o f selection. R. Dawkins (1976) has stated the matter 

most elegantly i n nonmathematical terms i n his book The Selfish 

Gene, whose ti t le itself tells the main part o f the story. H e talks o f 

genes as being "replicators" and the organisms the genes produce 

t h r o u g h development as being the "survival machines" that are de

vices fo r keeping the replicators intact and funct ioning . We shall 

discuss this whole matter i n detail fu r ther on. Here the po in t I wish 
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to make is that this is evolutionary reduct ionism i n its extreme 

f o r m , and, as we shall see, these basic ideas have already contr ib

u ted to significant advances; they are the gateway to a new under

standing o f evolut ion and the social organization o f animals. 

I f one looks at the criticisms o f sociobiology by anthropologists 

and social scientists, they are almost entirely related to the idea that 

a reductionist approach w i l l not be useful i n the social sciences. T h e 

study o f h u m a n societies occupies a separate hierarchical level and 

must be considered i n its own terms and not i n terms o f the biolog

ical level l y ing below. I n their view, h u m a n societies are too com

plex, too special, too di f ferent f r o m anything f o u n d i n the animal 

w o r l d to be in terpre ted i n any meaningful way by biological analy

sis. T h e i r posi t ion is largely or entirely holistic. For instance, their 

no t ion o f cul ture is that i t is an emergent proper ty unique to man. 

A c c o r d i n g to M . Sahlins (1976), cul ture was developed i n the h o m -

i n i d l ine about three m i l l i o n years ago. I t is a new condi t ion that 

came in to being as a result o f the complexity o f the m i n d o f early 

man. T o that extent the cu l tura l anthropologist w o u l d consider i t 

biological , bu t once i t came into being, i t took on a life o f its own , 

and its new properties cannot be understood i n terms o f the level 

below. I t is, so to speak, self-propelled and, l ike a soul, has become 

detached f r o m its body. More o f this later; here I want only to stress 

that this is indeed a holistic bias. (The very same argument can be 

made by those, such as J. Jaynes [1977], who consider consciousness 

also to have arisen suddenly i n the early history o f man, a l though 

consciousness, according to Jaynes, ar r ived fu l l -b lown long after 

cu l ture . ) 1 

I t has certainly been t rue for biology, as I previously i l lustrated, 

that when a field is able to make advances by a reductionist ap

proach, the progress is most excit ing and rap id . Fu r the rmore i t is 

obvious that the more complex the field, the slower i t achieves a 

stage where i t can make fast advances by reductionist methods. 

Th i s statement is one o f simple fact and applies not only to biology, 

bu t also to physics and chemistry. A n d f r o m this I w o u l d suggest i t 

is not inconceivable that the same process migh t occur i n the social 

sciences at some t ime i n the fu ture . I f i t does, clearly the lower level 

w i l l be biology. T h e sociobiologists have already claimed they have 

1 The contrary view is admirably set forth in a book by D. R. Griffin (1976), who 

with Darwin (1874) provides evidence for the idea that there might be a continuum 

between what we call consciousness and various manifestations of behavior in animals. 
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f o u n d a br idge connecting the two levels, bu t this has been stoutly 

resisted by many anthropologists and social scientists. Aga in , this is 

obviously a matter to which we shall r e tu rn . 

One f inal w o r d on hol ism. I do not mean to i m p l y hol ism is bad 

and reduct ionism is good, for they are bo th impor tan t . Of ten i n a 

par t icular field at a part icular stage i n its development i t is impos

sible to do anyth ing other than examine the problems holistically. 

Fu r the rmore a holistic approach has, i n many cases, p roduced sig

nificant progress. I t is probably t rue that i t is a necessary stage w i t h 

out wh ich the reductionist progress could not be made. In i t i a l ly , i t 

is the only way o f describing the problems and g r o u p i n g the facts. 

Were this not done the chaos w o u l d be complete. However, despite 

the strengths o f a holistic approach, one should not fear reduct ion

ism as an evil . W h e n i t comes to a field, i t should be greeted w i t h 

caution, but also w i t h pleasure. T h e caution is needed because 

there is a degree o f oversimplification where the exceptions may 

accumulate to such an extent that clearly they no longer prove the 

rule , bu t prove the need for a more refined theoretical insight. T h e 

more t rad i t iona l hol ism keeps the perspective i n the field, even 

when reduct ionism is rush ing fo rward at a dizzy pace. 

I t has always seemed strange to me that hol ism and reduct ionism 

should elicit such strong passions among scholars. T h e y are, after 

al l , only the philosophical methods characterizing di f ferent kinds 

o f scientific progress. T h e reductionists tend to be contemptuous o f 

all holists, for they feel they alone have the key to the universe. 

Holists know they have a broad perspective, a large insight, 

whereby they can see all the riches missed by the single-minded re

ductionist . I n pr inc ip le i t w o u l d appear so easy to be bo th at once, 

bu t h u m a n nature is such that i t enjoys taking positions on phi lo

sophical or poli t ical dichotomies, i gno r ing totally the possibility that 

some o f these dichotomies are not genuine antitheses o f the either-

o r category, bu t are complementary. I n fact, I w o u l d go so far as to 

say that i t is the holist who sees and understands the dimensions o f 

the p rob lem and i t is the reductionist who i n the long r u n w i l l p ro 

duce the most satisfying type o f explanation. T h e one cannot do 

w i t h o u t the other. 

A D E F I N I T I O N OF C U L T U R E 

T h e r e are probably few words that have as many definitions as cul

ture . I can remember when I was a student o f Professor W i l l i a m 

Weston at H a r v a r d , there was a large r o o m across the hal l f r o m his 
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office where we made nu t r i en t media to grow fung i and slime 

molds. I t was there that I learned the now lost art o f how to make 

potato agar f r o m real potatoes. O n the outside o f the glass door to 

this communa l r o o m was one w o r d inscribed i n large gold letters: 

C U L T U R E . 

A t the other extreme there are those who use the w o r d i n a sense 

I associate w i t h Mat thew A r n o l d and the Oxford English Dictionary: 

cul ture is a ref inement o f tastes and artistic judgments ; i t is the u l 

t imate i n the pur i f ica t ion and Tarification o f the intellect. 

Fortunately, definit ions i n science are arbi trary, and I shall define 

the w o r d i n a sense somewhere i n the midd le o f the great chasm 

between the two uses o f the w o r d ment ioned above. By cul ture I 

mean the transfer o f i n fo rma t ion by behavioral means, most partic

ular ly by the process o f teaching and learning. I t is used i n a sense 

that contrasts w i t h the transmission o f genetic i n fo rma t ion passed 

by the direct inheritance o f genes f r o m one generation to the next. 

T h e i n f o r m a t i o n passed i n a cul tura l fashion accumulates i n the 

f o r m o f knowledge and t rad i t ion , bu t the stress o f this def in i t ion is 

on the mode o f transmission o f the in fo rmat ion , rather than its 

result. 

I n this simple def in i t ion I have taken great care not to l i m i t i t to 

man, for, as so defined, there are many wel l -known examples 

among other animals, especially among those that cooperate exten

sively such as primates. I t w o u l d be easy to alter the def in i t ion and 

say arb i t rar i ly that i t appl ied only to man, and since any def in i t ion 

is fair game, there is no th ing i m p r o p e r i n such a procedure. B u t I 

want to emphasize that this is not the course I have taken. 

T h e r e is a tendency to oppose the words biological and cul tura l , 

bu t M a r i o n Levy has poin ted out to me why this is unfor tunate . 

Cul tu re , as I have defined i t , is a proper ty achieved by l i v ing organ

isms. There fo re i n this sense i t is as biological as any other func t ion 

o f an organism, for instance, respirat ion or locomotion. Since I am 

stressing the way in fo rma t ion is t ransmitted, we could call one cul

tural evolution and the other genetical evolution w i t h the understand

i n g that they are bo th biological i n the sense they bo th involve l i v ing 

organisms. 

A N T H R O P O M O R P H I S M S 

T h e existence o f an thropomorphisms is a p rob lem to which there 

is no solut ion. Those interested i n the similarities between m a n and 

animal have no fear o f anthropomorphisms, while those who see 
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man as special i n some major way feel that ou r whole man-or iented 

language is dangerous and misleading when appl ied to animals. 

He re is a clear instance where h u m a n cul ture interferes w i t h ou r 

science. 

Let us look at the prejudices o f bo th sides o f the argument . A n 

anthropologis t m i g h t find the use o f words such as slaves o r castes 

for ant colonies most undesirable. The re are a number o f reasons 

he finds this usage unfor tunate . For instance, i t implies that the 

most repugnant h u m a n morals are ascribed to the members o f 

some species o f ant who are clearly too s tupid to be i m m o r a l . M u c h 

worse, i t could i m p l y that i f ants have slavery, i t is a na tura l t h i n g 

to do and therefore quite jus t i f ied i n a h u m a n society. These argu

ments are not quite rat ional and can only be advanced under ex

t reme fervor o f one sort or another. A more reasoned objection 

w o u l d be that the motivations o f ants and men migh t d i f fe r rad i 

cally, bu t by using the same words this dist inct ion is lost. 

A biologist, on the other hand, feels that the points made above 

are too obvious to interfere w i t h the dual use o f the words. H e does 

not see any p rob lem: i n bo th ant and h u m a n slavery individuals 

forcibly capture members o f their own species or related species 

and cause their captives to do w o r k for the benefit o f the captors. 

I t is unnecessary to drag i n all the possible poli t ical , psychological, 

or strictly h u m a n nuances; a very simple def in i t ion o f the w o r d is 

sufficient. T h e r e is no need to be tyrannized by words. I f a biologist 

may not use the common words, he w i l l be forced to invent a whole 

new set o f j a r g o n terms for n o n h u m a n societies, an unfor tunate 

d i rec t ion since there are too many j a r g o n words i n any science as i t 

is. I hope i t w i l l be sufficient i f I make i t clear i n the beginning that 

words either invented or frequently used for h u m a n societies w i l l 

also be used for animal societies w i t h the unders tanding that I am 

not i m p l y i n g anyth ing h u m a n i n their meaning; they are to be con

sidered simple descriptions o f conditions. 

T h e r e nevertheless is a diff icul ty . I t can be argued that no matter 

how excellent and pure our stated intentions m i g h t be, the words 

w i l l unconsciously tend to make us in terpre t animal behavior i n h u 

man terms. B u t surely this danger exists no matter what terms we 

use. I t comes d o w n to the very core o f the p rob lem o f objectivity: 

we see the w o r l d only t h r o u g h our own eyes, ou r own minds. One 

m i g h t suppose i t is easier to separate Newtonian mechanics f r o m 

ou r psyche than courtship and al t ruism i n the behavior o f birds, 

but i n fact they are bo th seen t h r o u g h our minds. I f anything, i n 
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the behavior o f birds i t is possible to see the pitfalls s imply because 

they are more obvious. T h e diff icul ty o f a t t r ibu t ing h u m a n motives 

(correctly or incorrectly) exists and w i l l continue to do so, no matter 

how cumbersome a vocabulary one invents. W h e n the reader finds 

words o f c o m m o n usage i n the pages that follow, he is u rged to 

in te rp re t t hem i n a s t ra ightforward way. Even i f he subconsciously 

fails i n this task, no great h a r m is done for the question o f what 

motivates other animals, as compared to ourselves, is not the central 

subject o f this book. 


