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bout 30 years ago the Linguistic
Society of Paris established a

standing rule barring from ifs
sessions papers on the origin of language.
This action was a symptom of the times.
Speculation about the origin of language
had been common throughout the 19th
century, but had reached nd conclusive
results. The whole enterprise in conse-
quence had come-to be frowned upon-
* as futile or crackpot-in respectable
linguistic and philological circles. Yet
amidst the speculations there were two
well-reasoned mﬁpirica] plans that de-
serve mention even though their results
were negative.

A century ago there werte still many
corners of the ‘world’ that had not been
visited by European travelers. It was
reasonable for the, European scholar  to
suspect that beyond the farthest fron-
tiers there might lurk haf-men or man’-
apes who would be “living fossils”
attesting to ‘earlier stages of human
evolution. The speech (or quasi-speech)
of these men (or quasi-men) might
then similarly attest to' earlier stages in
the  evolution of language. The search
was vain. Nowhere in the world has
there been discovered a language that
can validly and meaningfully be called
“primitive.” Edward Sapir wrote in
1921: “There is no more striking gen-
era] fact about language than its uni-
versality. One may argue as to whether
a particular tribe engages in activities
that are worthy of the name of religion
or of art, but we know of no people that
is not possessed of a fully -developed
Llngudge The Iqwllest South African
Bushman spesks in the forms of w rich
symbolic system that is in essence per-
fectly comparable to the speech of the
cultivated Frenchman.”

The other empirica hope in the 19th
century rest&l on the comparaive meth-

had been thought to be unrelated were

cin other animals, and has arisen from thes'e

@3 g : .

b)’ Charles F. Hockett .

od of higtorical linguistics, tlie discovery
of which was orie of the triutphs of the
period. Between two finguages the re-
semblances are sometimes So extensive,
and orderly that they cannot be attrib-
uted to chance ‘or to parallel develop-
ment. The alternative explanation is that
the two are divergent descepdants of a
single earlier language. English, Dutch,
German and the Scandinavian languages
are ‘related in just this way. The com-
parative: method makes-it nossible to ex-
amine such'a group of related languagesl

-and to construct, often in surprising de- .

tail, a portrayal of the common ancestor,
in this case the . proto-Germani¢ Jan-
guage. Direct dbcumentary evidence of
proto-Germanic does not exist, yet un-
derstanding of its workings exceeds that

. of plany l(mguug,es |5poken today.

There was at. firs some hope that the
comparative method might help* deter-
mine the origin of language. This ‘hope
was rational in - a day when it was
thought that language might be only a
few thousands or tens of thousands of
years old, and when it was repeatedly
being demonstrated that languages that

in fact related. By applying, the com-
parative method to all the languages of |
the world, some earliest reconstructable
horizon would be reached. This might’
not date back so ealy as the origin of
language, but it might bear certain ear-
marks of primitiveness, and thus it would
enable investigators to extrapolate to-
ward the origin: This hope adso proved -
vain. The earliest reconstructablel stage

for any language family shows all the .

complexities and flexibilities of the lan- |

guages of today.

T hese points had become clear a half-!
century ago, by the time of the Paris |

ruling. Scholars cannot realy approve of '

Vet this ability shares many featuras Wzth commumcatwn
vore przmztwe svstsems

such a prohibition. .But in this instance
it hadtthe useful result, of channeling the :
cnergjt;s of investigators toward. the
gathe:

about‘languages as thky are today. The

i subsequent progress in understanding
" the workings of language has been truly

remarkable. Various related fields have
aso made ‘vast drides in the last half-
céntary: zoologists know more ‘about the

evolutionary - process; anthropologists
know more about the nature of culture,

ingo thore and better information . '

and so on. In the light of these develop- .

ments there need be no apology for re\

. opening the issue of ithe. origins, of hus

. man speech.

, Although' the compamtne method of
Ilngwstlcs as has been shown, throws no
light ot the ‘origin of language, the in-
vestigabon may'be furthered by a com-
paratlve method modeled on that of the

zoologist. The frame of ‘reference must

e such that .all languages look alike

hen viewed through it, but such that
within it human ngmge as a whble can
“be (.ompared with the communicative
systems of other animals, especially the
other hominoids, man’s closest living
relatives, the - gibbons, and great apes.
The useful items for this sort of -com-
- parison cannot be things such. as the
| word fur “sky”; languages, have. siuch
words, but gibbon calls: do not. invglve
words A%-all; Nor can they be even the
signal for “danger,” Wwhich gibbons do
have. Ra\per, they must be the basiv
features ¥ design that can be. present

absent in afly communicative system,

of }n,xmans of animals or bf machines.
Wlth this sort of comparative method

communicative habits of the remote an-
cestors of the homiuoid line, which taay
be' caled the protohominoids. The tusk,

then, is to wml\ out the sequence by
r
y

r i t
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whé&her it be comnmmcatxve svstt,m k

it may be possible to reconstruct the *
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which that anc'estra{] system became lan- | ]

guage as the hominids—the man-apes’

and ancient men-—became man,
A set of 13 design-features +is pre-
-~ sented in the iflustration on the op- ~
posite page. There fis solid empirical jus-
cation for the belief that all the ‘lan-
j e§ of the world share every one of -
ome appear so trivial
nosone looking! just at language
Fw ou]d bother to note them. They becomé
w orthy of mention
ized that certain fanimal systems—and
certain human- S)stems other than lan-
guage=lacK them.| <
The first desigrj-featire—the “vocal-
anditory channel”is perhzps the most
obvious. There arejsystems of communi-
‘cation that use other channgls; for exam-.

- proper body tempelature Th

only when it is real- -

constitutes at’ Ieast a méjor portion of
“thinking.” .

The snxth desxgn-feqture speCh iza-

C tion,” refers to the Jact that the bodily

effort ‘and spreadm;, sound waves of

", speech serve no function except as sig-

ndls. A dog, panting with his tongue
hanging out, is performing a biologicaly
essential activi€y, singe this is how 'dogs
cool themselves: off -and majntain the
{ panting

dog ingidentally produces sound, and
thereby may inform other dogs (or hu-
mans) as to where he ‘is and how .he
. feds. But this transmission of informa-
- tion is strictly a side effect. Nor does the
dogs panting exhibit the design-feature
of “sefnanticity.”
ing that-the dog is hot; it is part of being
hot. lii, language, . however, a message

ple. ‘gesture, the djincing of bees or the  triggers the. particular result it does ba-

-courtship ritual of| the stickleback. The
vocal-auditory channel has the advan-
tage-at least f6r primates—that it leaves
much of the bodv firee for other.activitjes
that can be C-arriep on at the same tix%
The next two dpsign-features—“rapid
fading” and “broadcast trhnsmission and
directional receptjon,” stemmi
the physics of squ yd—are almdst un-
avoidable comeq
]nu_,mstlc sxg,na] d

'nn tlu other hand pemst for a whlle, S0
0 dtten records, a product
of man’s extremely reccnt cultiral evo-
Jution.

The signiﬁ@am o of “interchangeabi]-
ity
hecomes, - clear upon u)mpdﬁson with
other svstems. In fgeneral a speaker of a
l.m;,udg.,c can reproduce any linguistic
message lie can upider, stand, whereas the
characteristic coyrtship motions iof the
mald and female|stickleback are differ-,
ent. and neither jcan act out those ap-
propriate to the pther, ‘For that matter
in the commanicigtion of a human moth-
or and infant nefther is apt to transmit
the characteristiq stgnals or to manifest
the typical respoyses of the other. Again,
the speaker of a language hears by total -
feedbyck, everything of linguistic rele-
vaee in what he himself says. In con-
trast, the male stickleback does not see
the colors of his pwir eye and belly that
are - crugial - in | stimulating the  fe-
male. Feedback [is important, since it
makes possible {he so-called internali-
zation® of commy nicative behavior that

N
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from,

and “total fdedback” for language

cause there ark. relatively fixed associa-
tions between . elements . iii 1 1essages
(eg -words) arid; recunent fed tures or
situations of ‘the world around! us. For
example, the ‘English:wond “salt” means
sdt, nbt sugar or, pepper. The. calls of
gibbons also g;)ssess semiantficity. The
. gibbon has 4 tha nger ¢all, for example,
and it does not in prmcxple matter that
the mefning of, the call is & grest ded
broader and more. vagué than, say, the
cry of “Firel” . .

In a semantic communicative System
the ties between }neamngful message-
_elements and their meanings can be ar-
bitrary or nonarbitr'uy In language the
ties are arbitrary. The word. “salt” is not
saty nor granular; “dog” is not “canine”;

“whal€” is a small word for a large ob-
ject;. “microdrganism” is thk reverse. A
picture, on the other hand, looks like
what it is a picture of. A bee dagces
faster if the source of nectar she is re-
porting is closer, and slower if ‘it is far-
ther away. The design-feature of “arbi-
truriness” has the disadvantage of being
arbitrary,. but, the great advantage that
there is no limit to what can be com-
municated about.

Human vocdl organs' can produce a
huge variety of sound. But in any one
language only a relatively small set of

ranges of sound is used, and the- differ-
ences between these ranges are function-
ally absolute. The English words “pin”
and “bin” are different to the ear only a’
one point, If a speaker produces a syl-
lable that devmtes from the normal pro-
niiciation of “pin” . in the direction of
that of “bin," he is not producing still a
third word, but just saying “pin” (or
perhaps “bin”) in’ a noisy way. The
hearer compensates if he can, on the
basis of context, or’ els¢’ fails to under-

- }

v, *

>

!‘shnd This feature of “discreteness” in
the elementary signding units of a lan-r
. ‘guage contrasts with the use of sound

: effects by way of voca gesture. There is

| an effectively continuous scale of, de-

| grees to which one may raise his voice

‘as in anger, or lower it tc signal confi-

' dentidlity. Bee-dancing’ also is continu-

i ous rather than discrete.

| Man 15 apparently almost unique ‘in
being able to talk about things that are

{ remote in space or time (or bath) from
wl;ere the talking goes on. This feature—
dlsphcement —seems to be definitely

] . -

lacking in the vocal signaling of man’s '
closest relatives, thou h it does occur in’
L bee-dancing. N
It'is not a signal mean- d

One of the most xmpaﬂant design-
features .of language. is “productivity”;
that is, the capacity to say things that
Rave never been said or heatd -before
and yet to be understood by other gpeak-
ers -of the language,, If a gibbon makes
any vocal sound at ali, it is one or an-
other of a small ‘finite repertory of fa-
miliar cals. The gibbon cal system can
be ch*u'lcteuzed as dosed. Language is
open, or “productive,” in the sense that

one can coin new utterances by putting -

* together pieces familiar from old utter-
anges, assembling- them by patterns of
arrangement also familiar, in old utter-
ances. ot

' Human ghes carry *;K}e. capacity to

acquire a‘ﬁnguage, and probably also
a'strong drive toward such acquisition,
but the%Monventiuns of any one

' language are transmitted extragenetical-
ly by learning and teaching. To what
extent such “traditional transmission”’

plays a phrt in gibboil cals or for other’

mammalian systems of vocal signals is
not known; though in some instances the

uniformity of the sounds made by a spe-

cies,i wherever the species is found over
the world, is so great that genetics must
be responsible.

The meaningful elements in any lan-
guage— "words™; in everyday parl.mce,
“morphemés” to the linguist—constitute
an enormous stock. el they are reprg-
sen ted by small arrangements, of @ rela-
tively very small stock of distinguishable
sounds which are in themselves wholly
meaninglgss. This “duality of pattern-
ing” is illustrated by the English words

. ]

THIRTEEN DESIGN-FEATURES of ani-
mal communication, discussed in detail in
the test of this article, are ‘symbolized on
opposiie page. The patterns of the wards
“pin,” ™biny,” “team” and “meat” were

recorded at Bell Telephone' Laboratories. ,

-
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. v
v PROTO- INDO- EUROPEAN -
ORIGIN OF, MODERN GERMANIC’ LANGUAGES. as indicated by this “family tree,’

was |
has p
denee
" Histo

roto-Germanic, spoken some 2 70Q years ngo. Companson of present-day ]anguuges
Lovided detailed knowledge of prote-Germanic, although no direci documentary evi-
for the language exists; It grew, in turn, from the proto:Indo-European of 5000 B.C.
ricid studies m‘nnol, however, trace origins of lnpguage beck much further in time.
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“tack,” © P:’ind “act.” They’ qre\ totally
distinct as to meamng, and V‘L t are com-

. posed of just thrke basic ‘meaningless
- sounds in different permutations. Few
“animal communicative systems share this
design-feat/ire of language—uone among
the othér Hominoids, and perhaps none

.lt all,

lt should be noted that some of these
4+ 13 desngn-features are not'independ-
ent. In pamcuhl, a system cannot bé
-either mbltr.\ry or ndnarbitrary unless it
is semantic., and it cannot have dudlity
of. patterning unless it is semantic. It
should also be noted that. the listing does
not .attempt to include all the features
- that might be disc&red in the commu-

" nicative behavior of this'or that species,

but only those that are clearly ‘important
i f o r language. }

It is probably safe to assume that nine
of _the 13 features were alreadv .present
in the vocal-auditory ‘communication of
the protohominoids—just . the nine that

are securely, attested, for the glbbons and
humans of today. That is, there were a
tlozen or $0 distinét calls, each the ap- -
pl opriate vocal response ( o' voeal part

. of the whole response) to a recurrent
and  biologically important type of situ:

. gtion : the discovery Of food, the detec-

xtion of a predator, sexual interest,/ need

for maternal ¢are, and so ﬁ The pwb-
lem of the origin of human speech, then.
is that of trying to determine how such a
svstem couldeiie developed the fom
addi itional propdities of displacement,
pro(lugtmh.m(rfull blown traditional
transmission. Of course' the full story in- *
volves i great deal more than communi-
cative beéhavior done. The development
must be. visualized us occurring in the -
context of the evolut ion of the pnnmtv
horde into the primitive society of food-
gatherers and hub ter s, an Integral part.
but it part, of the total evolution of be-
havior.
« It is possble toimagine a Closed sy s
. tem developing some degree of produc-
tivity, even in the absence of the other
thrite features. Human speech exhibits a
o phem)men(m that could haveé this effect, .
the phen()menou of * l)len(hng, Smnf-
times a speaker w ill” hesitote ‘Letwéen
. twd words or phrases, both reasmmb]\
appropriate for the situation in which he
is speaking, and actually say something
* that is weither wholly one nor WhoIIy the
other, $ut a combination of parts of
each. Hesitating between “Don’t shout
so loud” and “Don’t yell so loud,” he
might come out with “Don't shell so
loud.” Blending i s almost always in-
volved in,slips of the tongue; but it may

~
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also belthe regular mechanism by which
a spemker of a language sdys sorhkthiﬁ%'
that hefhas not sait-before. Anything
‘speakert says must be either thh exact
repetitipn of an utterance he has heard
before, jor else some blended product of - .
two "or{more such familiar utterances.
Thus eyen such a smooth. and normal

e as “I'tried to get there, but the
roke down”™ might be produced as

1\ say, of “I tried to get there but
nd “While I was driving dowh, ,
eet the car broke down,” .

) _community pass through a stage
-that is closed in just the way gibbo%s

. . L
B .

,
< "

f1 THE VOCAL-AUDITORY CHANNEL

Cwo " Ht

+

(. .

are. A child may. have a ‘repertory of

severdl dozen sentences, each of. which, ;

“in adult terms, has an internal structure,

and yet' for the child each ‘may be an
indivisible whole. He may also learn
new whole utterances*from surrounding
‘adults. The child fakes the crucial ‘step,
however, when he first says something
that he has not-learned from others. The

“only way in which the child can possibly

do_this is by*blending two of thejwhole
utt’erancesithat he alread?‘knqws.

'[x; the -cdse of the cld.ged call- yst-:em'

- of the gibboris or the protohominoids, -

there is no source’ for'tHg Jadd]'tl.(?l'l of new

A
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unitary cals to the répertory except per-

, haps by occasiona imijtation of the cals
and ‘cries of other species. Even this
would not render the system productive,
.but would merely enlarge it. But blend-

ing might occut. Let AB represent the

#ood cal and CD the danger call; each
a fairly complex phonetic pattern. Sup-

pose a protohominoid encountered food

and caught sight of a predator at the
same time. If the two stimuli were bal-
anced jugt right, he might emit the cals
ABCD or CDAB in quick sequence, or
might ‘even produce AD or CB. Any of
these would be a blend. AD, for example,
. would mean “both food and ‘danger.” By

S
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virtue of this, AS and CD would acquite
new meanings, respectively “food with-
out danger” and “danger without food.”
And all three of these calls—4B, CD and
AD-would now’ be composite rather
than unitary, built out of -smaller ele-
, ments with their own individua: mean-
ings: A would mean “food”; B, “no dan-
ger™; C, “no food”; and D, “danger.”

But wis is only part of the story. The

tentative blends used by children. Such
powers of - understandmg cannot be
ascribed to man's prehurflan ancestors. It
must be supposed, therefore, that occa-
sional blends occurred over many tens
of thousands of years (perhaps, indeed,
they ill may occur from time to time
among gibbons or the great apes), with
rarely any appropriate communicative
impact on hearers, before #£he under-

, generation Of a blend can have no effect t* standing of blends became speed,;

unless it is understood. Human beings
.are SO good at uhderstanding blends that
i is hard'to tdl a blend from a rote repe-
tition, except in the case of dips of the
tongue and some Of the earliest and most

7
‘
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PARALUNGUISTIC
" PHENOMENA * "~

GIBBON CALLS

enough to, reinforce their production.
However, once that: did happen, the
earlier. closed system had ‘became, open'

-and productive.

It is also possible td see how- faint

6

‘ INSTRUMENTAL
JANGUAGE

rf'Ausnc

- In other

traces of dlspl.uement might develqp in .
'a cail system even in the ﬁ)sence of pro-
ductivity, ; duality and: thoroughgoing *
traditional transmission. Suppost an

ear\bg__homlmd a man-ape say,” caught .

sight of a prédator without himself be-
ing seen..Suppose that for. whatever r&a
son—perhaps through feat -he sneaked .

and only a bit later gave forth:the dan:
ger call. This might give the®Wholezband
a better chance to ‘escape the predator,
thus- besr owing at least slight survival
vaue on! whatever factor was rfsponsn-
ble for}]ct e delay.’
Somet ting ¢ akin to communicative dis-
placemezt is involved in lugging a stick
or. a stone around—it is like tafking today
about whit one should do tomorrow. Of
_ coursé it is not to be supposed that the
first tool- arrying was purposeful, any
more than that the first ‘displaced com-
munication, was’ a discussion of plans. .
" Caught”’ ll’! a- cul-de-sac by a predator,
" however, the eatly hominid might strike
out in terrvor with his stick or stone and
by (_hqn(‘eldlsable or, drwe off his enemy. -

vords, the first tool—mnrhn«f
+had a consequence but not a pugpose.
 Betause. tE"ne outcome ‘was fortunate, it

tende

to reinforce’ \vhatever factor,

{" gertetic or itraditional, pxompted the be-

.
'

doubtful or not known if the system has the particular l'eulurc A blank space indicates

1

thut feature ennnot be determined becnuse another feature is lncking or is indefinite.

-

havior an

g made the outcome po.sible.

in the end such events do lead to pur-
posive belnvwl

Although *elements O f dxsplacnment
might arise in this fashion, on the whole
it seems likely that some degree of pro-
dugtlwty _preceded any great prohfem-
tion of communicative displacement as
well as any s\gmﬁcant capacity for tra-

| ditional tiansmission. A productive sys- .
, tem requires the young to catch’ on to

" the ways in which w hole’ signals. are
builtout of smaller 1ne.1hxngful elements,
some of which may never oceur as whole
sgnals in isolation. The: voung " can do
this only in the way that human children
learn. their language: by learning some
utterances a8 Whole unifs, in’ due time

. testing various blends based’ on tlmt/’\
repertory, and fimally adjusting their pat- ‘

terns of blending until the bulk of what
~they say matches what adults would say
and is therefore understood. Part of this
learning process-is bound to take place
away from the precise situations for ~
wlnch the responses are basically appro-
priate, and this means the promotion of »
displacement. Learning and teaching,
moreover, call on any capacity for tradi
tional transmission that the band may
have. Insofar as the communicative Sys- | |

" tem itself has survival vilue, all this be-.

stows survival valpe also on the eapacity
. t

. -

i
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for traditipnal' transmission and for, dis-
placement. But these in turn increase the .
survival value of the communicative sys-
tem. A child can be t.mbht how to avoid
certain dangers before he actually en-

counters them.

' ]" hese developmen ts are also neces-
sarily related to the appearance of

starage Units for the conventions
plex communicative svstem and
r traditionally _tmnsmxtted skills

: . . . ’ '
co ) . : BN

~ . o
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téntién_und fdre.éight; a male cin pro- dlﬂicuity learning ﬁhd usi ng any: such
tect his mate and guard her jealously , sysem. What Morse: ;mtually did was to
from other males even whd lhe does not ‘incorporate the principle, of duality of

nd convoluted brains, which are _

* at the momlent hungex for,her.
There is excellent ‘reason! to behcve
, _that dudlity of patterping was the last.

patterning. The telegraph operator has
‘to learn to dlscrlmlnate in the firg in- .
stance, only two lehbtha of pulse and

‘property to be developed; because one . about %ree lengths df pause. Each letter . _ -
-can find little’ if any reason why aco is cod@'d into a dlfféljen arrangement Of
o e

. mupicative system should,. have. ',
property Unless it is highly complicated.
1F a vocal-auditory system comes w have
a larger and larger number ‘of distinct
meaningfu] elements, those elemehts in-

and- practices. Hence the adaptative evitably come to be more and more-sim-

value of- the, behavior serves to select.
genetically for the change in structure.
A lengthened period of childhood help-
lessness is also a longer period oh phstlc-

ilar to one another in sound. There is a .
practical limit, for any species or' any
machine; to the number of distinct, stim-
uli that ‘can be discriminated, especially

ity for learning. There is therefore selec- when the dlstnnunatmm tvpically have

_tion for prolonged chilahood and, with
it, later maturity and longer life. With
more for the \(mm., to learnand with ,

to he made in noisy ¢onditjons. Suppose
that Samuel F. 13. Morse, in devising ‘his
‘telegraph code, had proposed a signal -

male as wellas female tasks to be tdu;aht .1, second long for “A,” .2 second long
fathers Decome’ mgre domesticated. The
increase of displucement ‘promotes re-
¢
‘ ’

e

for *B,” and so on up to 2.6 secorids for -

“Z.” Operators would hav e enormous

-

t.more

sU “lllJMAN PRIMATE CALLS are replewented here by sound spectrograms of the roar
ttop) and bark ( bottom ) of the howler monkey. Fl‘e(lﬂell(‘llfb are shown vertically; time,

horizontally. Roaring, the most prominew howler vocuhzauqn, regulates internetions and' ,
movements of groups of monkeys, arid has both defensive and ‘offensive functions. Barking
has similar meanings but occurs when the monkeys Nre ot quite SO excited. Spectrograms
were produced at Bell Telephone Laboratories from recordings made by Charles Southwick
of the University of Southern Ohio duting an expedition to Barroe Colorado Island, in the
Canal Zone. The expedition was directed by C.R. Carpenter of Pennsylvania State University.

9% o . -
y

elementmv mehnidgless units. The
arrangements are easily kept apat be- |
cause the few meJmngless © units are
plainly dnstmgmslmh]e

Thk andlogy explgins why it was ad-
vantageous for the forerunner of lan-
guage, as it was becoming increasingly
complex, to acquire duality of pattern-
ing. However it occeurred, this was a |,
major breskdlfrough; without it fanguage
vould not poossibly have achieved the '™
cfficiency and fl exlblllty it has.

One of the basic principles of cvoli- ,
tionary theory holds that'the initial sur:
Vlvdl value Uf dn\’ innoviation ‘is con-
servative in that it makes possible the
maintenance of a largely traditional way
of life in -the face of dmn;:,cd circums-
stances. There was ngthm& in the make-
up of fhe protohominoidsthat destined
their descendants to become. human.
Some of them; indeed, did not. They
made their way to ecological niches
te whqxe food was;pleptiful and, predagors
4 “sufficiently nydldab] .and where the de
Velopmenl of’ pnmltwe Varieties of lan-
guage and culture would haxe bestowed
no advantage. They survive still, with
various sorts of specialization, as ‘tie
gibboms ung_mwg,:ﬁg apes.| ' y .
¥ T
N &‘ms own remote '.mcc*}i}(s;_tw

"must have come to live i Circum-
stances .where a dlightly more flexible
" system of :communication, the incipient |
carrying ang, shaping of tools, and a
" dlight increase in the capecity for tradi-
tional transmission made just the differ- ~
ence’ between surviving—largely, be -it
*noted, by the- good dld pmtohommmd
way of life~and dying out. There qure
various possiilities. If predators become
numerous and dangerous, anv
{nonce use Of a tool as i1 weapon, any
co-operative mode of escape or attack
might restore the balance. If food be-
came scarter, any technique for track-
ing harder nuts, for foraging over a
wider territory, for sharing food so gath-
ered or storing it when it was plentiful
might promote swvival o f the bimg.
Only after a very, long period 8f such ™|
small adjustments o tiny changes of liv-
ing oonditions ¢} W2 the factors involved
-incipient Innéud&e. incipient tool-car-
rying ‘m(}stoolmal\mg, incipient culture—» .
have started lending the way to a new

pattern of life, of the kind called human.
& R ‘“

i
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