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While the emphasis in our discussion will be placed upon the e
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lution of forms of behavior, it is‘well to remember that cultural evolution
presu pon 4 prior E

tion of the human brain has been, of course, of central significance. Spe-
cialists in this area generally emphasize that the assumption of an
upright posture was of critical importance in the evolution of humans
7 because it freed the hands for the making and manipulation of tools and

e i ¥ § .
for other fine manipulative behavior. This, in turn, changed survival

conditions and helped to produce the changes in cranial size and struc-
ture that distinguish Homo sapiens from the human-apes thought to
have been our immediate predecessors. The human brain is not simply a

relatively larger one than that of monkeys and other primates; it is also

q W@wﬂ»?m_& and structurally different. For example, the areas associated

I wi ﬂrmﬁmm_m}@zmq«m@m control of the Rands in- mlmwwmwmcwmmmmmwp

| speech, anc  with higher mental functions are proportionately much more

\ elaborate and specialized. As will be indicated in gur discussion of apha-

| % sia, in the brain of the ape there is no counterpart to the specialized left-

hemisphere language center characteristic of right-handed humans. The

bibliography at the end of the chapter includes a number of significant
discussions of these biological aspects of the evolutionary story that con-
stitute necessary preconditions for the evolution of culture and the devel-

opment of language. (6, 7, 16, 26, 30, 32, 40, 42)

== #

v

The

Eme
of H
and

Geologists divide geological time into eras, periods, and epochs, begin-
ning with the appearance of the earth perhaps four to seven billion years
ago. The major eras are the Archeozoic, Proterozoic, Paleozoic, Meso-
zoic, and Cenozoic, the most recent. Some mammalian forms of life
began to appear more than one hundred million years ago in the late
Mesozoic era, and all the rest, including humans, evolved during the
Cenozoic era, which consists of about the last sixty-three million years.
The Quaternary period of the Cenozoic era covers about the last million
years, and it is subdivided into the Pleistocene (glacial) and post-Pleis-
tocene epochs.

A Primitive forms of humans are thought to have appeared between

) Qne and two million years ago and an early form of modern_humans

| made its appearance perhaps a quarter of ‘a million years ago. For a

period of several hundred thousand years, premodern humans AIOSJO

erectus) and archaic types of modern humans (Homo sapiens) evolved
physically, becoming taller and larger, and am<m_oﬁ:,~m§_ymnww~ and larger
brains. At the end of this, the Pleistocene or glacial epoch, more than
twelve thousand years ago, Homo erectus and earlier forms of Homo

sapiens had disappeared and been replaced by modern humans essen-
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tially like those of today with respect to physical appearance and intellec- /

tual potential. It is estimated that in 10,000 B.C., when the ice of the last | K T
glaciation had melted, there were fewer than one million human beings E
on earth. By 6000 B.c. the number is estimated at about five million, by
5000 B.C. at about ten million, and the estimated human population at ’ ) . o
about the time of Christ was a quarter billion. (44) f B
People of the New Stone Age (Neolithic), beginning perhaps about We turn next to different “levels” of organisms and b i i
10,000 B.C., gave this age its name by grinding and polishing and gener- with, just where to draw nrﬁmmfwﬁimmm: the s m.sw ehavior. ,.Ho vmm:; SC
ally improving their stone tools. More important, they domesticated ani- | interorganismic contact of the very lowest a m.on mdm :o.zmoﬂm_ in the 1n
mals and plants, learned to plant seeds, to irrigate and harvest crops, and 7 matter. H. S. Jennings (17), the well-known mﬂMﬁm s Mm an indeterminate pp
to store and transport foods, liquids, and goods. They invented the fessed that in his younger mm<m he concluded th mﬂio ﬁSGNoP.rmm con- gy
wheel and the plow and began to build houses. In contrast to humans of exhibited no social characteristics; he was re i mmwnmmm*mm of infusoria
the Old Stone (Paleolithic) Age, those of the Neolithic Age began to live who noted that the reactions he r\.wm Qmmnnmwmﬂﬁamd ed later _uv\.m cHac
in settled, agriculturally supported, communities of considerable size, tions of the protozoan kind. Although the on mﬂﬁM:% were mon# rela-
where they established cities and relatively large political units. These other to aid it in performing its vital E:&o:m-nm M animal requires no
favored places were invariably river valleys such as those of the Tigris, occasion gather together with others of its r.m\a_ Uomm\ HEyEEEl e, om
Euphrates, and Nile. It was there that the first great ancient civilizations be produced by convergence toward a mocnnpm: m _AmMmm aggregates may
of Egypt, Sumeria, and Babylonia came into being. It is said that the city k against a current. These are aggregates in th .w. } _m_ t or by movement
of Jericho has been continuously occupied since 7865 B.C. (plus or minus | there is no division of labor, no nommmnmsf mmw_ eral sense of the term;
160 years, by modern methods of dating). (6:143) In the lower species, W. Allee (2:147) has _..<.~N,€n. J
In these ancient civilizations writing was invented, number sys- crowding of organisms of the same i HWMS = M& that the mere
tems were developed, elaborate religious beliefs were formulated, and the animals multiply faster, eat Bonvwza mﬂ.o c_Unmm eneficial results:
trade and commerce flourished. Very accurate observations of the skies vival under adverse conditions. moBm\ animal _Hv\ R~ nrmzmmm o.m ihe
led to the invention of the calendar and to the beginnings of astronomy. presence of others. Allee hesitates to call the $ mmw: more rapidly in the
The calendar is a uniquely human invention. It serves as a device for ative,” and he refers to them as showin :mcmﬁ:zv er aggregates cooper-
bringing time and its passage into the social organization of societies. dence.” He and others have remarked m:& <on.53n " ol :.;mamvmzm
Through their calendar, human groups attach themselves to their past, are reached by different species aggregations wwm_mcm ‘integrative levels”
and the calendar serves as a vehicle for gaining control over the future. form of group organization is mroims b m: € mx_wa:nm of a m::m_m
Ceremonial calendars, which mark a yearly round of sacred and secular engeridered in densely clustered insects W Em synchronous vmrmS‘on
holidays, serve to set groups off from one another. In Egypt the pyr- stimuli from one individual insect to m:o%w\_. Hm :MSmE_m.m_ow .Om sacHie
amids were built between four and five thousand years ago, and in all react almost immediately. : Toushyene indlvideal and
Babylonia, the Hammurabi code of law was promulgated about thirty-
seven hundred years ago. Schools of a restricted sort were established
in ancient Sumer and Egypt. In Greece during the fourth century B.C. Alth it i i ;
Plato mmﬁmgmrma an academy .5 which he Ec.mz ma<w3n.m& geometry, wBOMMMﬂm_wo“wmmmmﬂw_nnwmMWMMOW\MMMM»M mmumﬂm:om group OHWNBNNmzo_.._ exist TW
astronomy, music, literature, history, wm.sr politics, and ethics. ) o as more complex or more social th ro m.&% Enaties (5 Cansfy o 108 |
'y In the chronology of human physical and cultural evolution, it is similar. ‘Allee. for example X an another if the forms are not very con
significant to note that while the former no doubt sets the stage for cul- organization mH.Hmmv. ple, speaks of small but real differences of group snt
tural evolution by providing us with our human brain and physical : ’
form, the two forms of evolution seem to be unrelated after that point. We are confronted with a gradual development of real differences without

Osthn& evolution or change has, in recent times, accelerated at a geo- being able to put a finger with surety on any one clearly defined break in

. ~ s . . _”rmnosn.:.». . .
Bmﬁdmw ,nlm,mmk,\mroﬁ mﬁ%,m.ﬁﬁmw‘m«m:&nma evolutionary changes in the | _mm% mnw_mw W%Mwwmmm_m% %JMMMWMMM—:M%“W»MQ Hmy.wmommm_ nmsmm:am,m .% 4
gﬁwmvmnn‘w— o ment 2 Tc.BmDm. distegard the intermediate stages, the differences ﬂm& M@Wmmw vmnwmhm_.p:n“nmm » a
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but if we focus on these intermediates, it will be only for the sake of conve-
nience that we interrupt the connecting chain of events at some compara-
tively conspicuous link and arbitrarily make this the dividing point, when
one is needed, between the more and the 1ess social.

This statement brings out two aspects of evolution: one is the conti-
nuity of species and the other is the notion of distinct “levels” or the
_w:mnrmm_ug: stated in this way

— .
emergence of new properties. The

b Ch
(36:245):
The principle of levels has come into current usage through a recognition of
important differences in the complexity, the degree of development, and
the interdependent organization of behavior functions through the animal
series. The evidently superior properties that appear on a new level of orga-
nization are not to be explained as due to a new kind of energy or new vital
properties, but as functional properties arising from a new system of orga-
nization which differs.in given ways from “lower” and “higher” systems.

nization |
| The “levels” concept thus assumes the existence of continuity «m:mm:om
similarity among species but stresses also the emergence of new_proper-

| \ies of organization. The differences in levels frave to do with “what kinds
of processes and capacities are available to an animal and its species mates
in adapting to their environments.” (37:57) Ants and bees live in orga-
nized colonies and operate at higher levels of capacity than do sponges
or protozoa that live as individuals or in aggregates. Different animal
aggregations reach the same general ends—such as providing food and
shelter—but the organization of the aggregate, and the processes through
which ends are attained, may be very dissimilar.
Interestingly enough, extreme complexity in group organization
may exist together with relatively low level of capacity and operation.
Some species of army ants engage in highly complex and successful ex-
peditions in search of food. As many as thirty thousand ants may move
in a column more than fifteen yards wide. The swarm continues to move
as a body for some hours after it starts, but eventually divides into two
or more subswarms. Despite the seeming complexity of these maneu-
vers, it turns out that the capacities of the individual ants are very lim-
ited and that the collective action is based on fairly simple responses to
chemical and tactile stimulation. It is the “heterogeneous forest environ-
ment” that leads to the building up of the complicated swarm, for under
simpler laboratory conditions no such organized behavior occurs and the
“1ants will run for days in an endless circular column. . " (37:59)

of behavioral levels leads us to be on our guard against

o- The concept v
s anthropomorphizing. m@,&m@sﬁmﬁﬁmﬁ (from the Greek anthropos,
N's ‘man,” and morphe, #gorm”’) means the projection of human traits upon

"W.wm.m.m..sow.ﬁﬁﬂm? and it is a fallacy to be mcwawalmm&:ww.w:; mﬁmaw:‘_m

the lower ar mals. We are especl

~r
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especially given to making the anthropomor-

and Method

phic mistake when the behavi
phic mistake r havior of an animal or specie -
ble hum M :Mrmmug Qo.n examplé, when a pet QWW aoﬂmmmmdm i ing for /
bl ually punished and is then spok: £ .Bmxzwm o3
roking atamed) poken of as feeling guilty or 3
In a certain sense, ho e :
, however, the h .

e 1 uman vocabul

_osz.:mw WMMM}” Suppose one makes a statement wmw .W»M c_mﬂ G
- n.m.mnr ﬂrnm ﬁwwsum\m M_mnm& the box so that by m»mz%mmwmwhrm mﬂ_,

. i na.” Surely thi the
could y this sentence d
. m:vmﬂmﬂmﬂ arww verbally formulated his purpose OAMWM_MM H m.wms ok
A mrocvmaonrm_, language, as might be assumed b mm M»Bm_qzo_.x
reader. We ghou remember that although we apply h Hhinte i
ns of animals, the animals themselves do MMW fuman words fo t

It is not only i T
and accounted mow “M MoSBo: speech that animal behavior is described
nro_ommm? Loyl Bt uman terms. Zmdw years ago a comparati oy
5§285/¥!M: 5 w\@@ﬂ mmmmwmta the then general pro rative psy-
scholars to find resemblances .w,m:zmwm ,_wwsm;&.‘wm_lwwﬁr
oA e mental pro

cesses of huma i 3
n beings and those of lower animals. He enunciated 2
ks mals. iated a

= R "
canon that has been quoted with ge roval eve: b compar-
Anu v g neral app: 1 T since by

In no case ma i

s y we interpret an acti

higher ps i P action as the outco ;

Q.Mnm pr Mﬁﬁrﬂ.& faculty, if it can be interpreted as .hm—,“m g the Saen e okA
e which stands lower in the psychological mnmm”nnoam of the exer-

at

At the time th

) at Morgan wa iti i

similarities ) s writing, it was cust

o w:mnaoﬂw_m”\mﬁﬂs animals and human beings by Smﬁmm“”mn% il oy

pos Sheedota’ e .wﬂwmm_.”mwm_mwm since disappeared from mnroym&w MMMM”M

hypotheses, ¢ ferences to animal reasonin eslizatian,

noas._c:”._nmrow:nmvmm\ QOBEw.znm\ leadership, vEﬁOmmm\ MM_anmerio?
, and cooperation. The terms are often rmm& &.w%cH.Ommm\

ithin quo-
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tation marks to indi
@ cate that the reader i
i 2 ; er is not supposed
; MWM o an vmvaoH too seriously; that man Hum\ i gl
S Mnekmior s s y writers and readers do |
fake the analogies serio y, there is little doubt. Schneirla, who has at-
be drawn between the ropomorphic writing, suggests that a &mmsnam -
e e s B Mn:u:a: of behavior and its causal explanati .
e o <\mlwmm _oo.mmq of protective behavior moow. mS.E:.
onsl countship in va n_MM mwsmn»_m@ but a genuine causal mmmnavzom omuﬂrmm\
= clear tha several processes are i ;
e . involved.

oo :w TCBMME and @.arwsmm of information and mmzzhmk\ rmnm.mm:
Mo courtship, none need be imputed t i O the

pecies when they engage in sexual activity i

W :
e believe that the concept of levels of behavior is a p

fruitful :
fruitful one because it focuses attention both on the continui
ui

i . articularly N

= AlIse 1L tOCUSES atte ek

and upon the differences among them: It makes mandatory th »om species |
mnonnm?m

— . . 1 {
and hypotheses concerning the behavior of an species be ~§ﬂCO»~,10 y |
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| derived from the study of that particular wwmnmmm|~,m§.mn than, as is com-
| | mon, by mx&m@oywzon to lower species of the principles Qm=<ma,?o.3
/ mammalian investigation, or by the explanation of human behavior in

| terms of principles derived from lower mammalian types (zoomorphism).

:Soﬂmm? advocating this same view at the turn of the century, said
i cogently (28:282-83):

When the doctrine of evolution was winning its way to acceptance, it was
natural that its advocates should employ every means at .ﬂrm:, ncnsdmza to
strengthen their position and to emphasize the continuity underlying di-

versity of aspect. But now that the position is secure, and continuity is gen-

[} erally admitted, it seems desirable to mark off, by restriction of the * range of
| entiation.

.| e use of terms we employ, the stages of diffe

A comparative psychology based upon this principle would be of great
significance to social psychologists. ) .

The sections that follow describe the behavior of species far re-
moved from each other—insects and great apes. The apes are just below
humans in the phylogenetic series. The “social insects” have one of the
most conspicuously organized group lives known below the _m,.:& of ET
mans. As the symbolic life, and especially language, is of such import in
humans, communication among insects and apes will be of special inter-
est to us.

t

S

D msnogoﬂomwmﬁm have studied certain ‘‘social wnm.mnwm\: M.SnEn:Dm bees,
T wasps, termites, and ants. Members of these species, ::EQ.W w:o& others,
s are born, live, and die as members of societies, or communities. ) )

These insect groupings are often complex and highly OHWmDMNm&\ in-

volving the cooperative and systematic efforts of great numbers of indi-

7 vidual insects. Ant communities, for example, may consist of thousands
of members, each of whom carries on specialized activities: breeding,
nursing, childrearing, providing communal nm:o:.m‘ feeding other mem-
bers, engaging in group warfare, cultivating fungi as food, vmmcmm»?:m
“real estate” to the young, working on “engineering’’ projects, and
“training’ other insects to be docile slaves.

Such communal activities are possible only because members of the
insect society are able to cooperate with one another. ,;m. care of eggs
and larvae by “nurses” illustrates the cooperative and coordinated nature
of activity among ants (27:154-55, 167):

The eggs soon develop into minute larvae, fragile and helpless things that

need close and constant care to preserve them. . . . From the beginning

and throughout their growth . . . they must be fed m:.& cared for. Their
care is always a first consideration. . . . The nurses continually hover over
them. They lick them as a cat does her kittens. The larvae learn to perk up

| ceo
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their weak black heads and opent their mouths, into which the nurses place
‘food and drink. . . . For the most part, nurse ants take up and go through
their duties in a business-like way. It is done thoroughly, and does not
cease until the larvae have spun up around them their silken cocoons. Nor
then; for these cocoons are constantly watched, cleaned, and cared for, and
when the time comes for the young imago to escape, it is aided by the scis-
sors-like jaws of the nurses, whose obstetrical services are aided by the ef-
forts of the out-coming nymph.

In any insect community there exist physical differences among the indi- b1
vidual members. Indeed, although ant communities consist mainly of the 14
same sex (female), physical differentiation among ants is often very strik- gy
ing. This differentiation involves differential functions, each physical
type being suited by nature for certain communal activities, and abso-
lutely or relatively unsuited for others. The anatomical structure of a
queen ant is very dissimilar to that of a worker, and her activities and
social functions are correspondingly different; soldier ants, which are
physically unlike queens and workers, engage in still different activities.
All three ant types are genuine specialists. Bee and termite communities
are similarly organized along biological lines.
| Members of ant and other insect communities acquire their physio-
logical structure through hereditary transmission. Wheeler, a recognized
American authority on the species, believes that ants have undergone no
important structural modification for approximately fifty-five to sixty-five
million years and that ant activities today are virtually identical with
those carried on millions of years ago. )
The physiological structure of the insect not only determines its be-

havior but results in activity that is largely automatic. Entomologists

have described ant behavior as composed of: (1) reflexes, (2) instincts |
(chains or series of reflexes), and (3) modifiable behavior. Modifiable, or
learned, behavior is not automatic or stereotyped, but varies according to

the demands of the environment. (50:507) The point is that the behavior

of each insect is largely determined by its biological structure and by its ]
o S e TIUNeC DY 1S biological strud 4
individual experiences. Learne \

ces. Learned behavior, however, is of limited impor-

ation of the insect group, because it is nof transmitted
next. The learning dies with the insect whose '
,,,,, =€ Jearning dies with the insect \

ect must learn for itself anew. =

tance in the orga
from one generation
— Croscneration t
possession it is; each
e es O |

By contrast to human beings (whose societies are organized largely
in terms of codes, laws, customs, folkways, and symbolic under-

standings, and whose children must learn these in order to participate
properly in the community), the capacity to learn “seems to be secondary

in the early m,,.&:mwgm:ﬁ of new [insect] individuals. Its functions may be

Targely held t6 a generalized approach to the colony chemical, established
through early feeding.” (35:69) By the latter point, Schneirla has refer-

' Lvolutionary Setting of Human Behavior 59



ence to the fact tha
because of learning. This learning ta
be automatic or instinctive, although it is not.
can be formed if ants of different specie
after they emerge from their cocoons.

The preponderance of biologica

i may be emphasized b
chological or learning

|

[

£ Although insects possess ne
1 ble to those of human beings,
~ among them by n ser
by several methods: by wing vibrations,
by the friction of one part of the body
made by body movements. The antennae O
sitive instruments by which ex
tions” are transmitted. Ants are sai
food found by one of their number
through the friction of one part o
are produced involuntarily in response to

social. (35:69)

N

t insects recognize other insects

y terming such a pattern biosocta;; that of
factors in the human pattern, by terming it ps cho-

means of certain sensory organs.

i

Such communication is necessary to

of the same species
kes place so early that it appears to
A mixed colony of ants
s are put together immediately
1 factors in the insect social pattern |

n biosocial; that of the psy- |

\

ither speaking nor hearing organs compara-
communication of a sort does take place
Sounds are produced
through breathing tubes, and
against another. Gestures are
f insects are also used as sen-
citement, discovery, and similar “emo-
d to congregate swiftly around a bit of
because the finder produces sound
f its body against another. The sounds
the smell of the food.

all insect life, even among the
behavior is required if individual in-

i ome sort of sign wvior
most solitary, as s f sign bel o the

sects are to mate. Where there are ) t
female and her offspring, sensitivity to signs is more a

ogist has suggested the important connec
d nest-building. As food mu

communication an
ony

responded to, and many other co
Such communication among d among oth

od with articulate and symbol-using human com-

-~

{ should not wm..;noJm_m.m,
funication. The language of humans

S

=

process is in no way

muni

=

members must follow one another’s tr

sounds—codified, conventionalized set
Soun A

bees, ants, termites, an ther insects have
shred of evidence suggesting the existence o - comn
mong them. Moreover, although techniques of communication among
young insects apparently require a simple in
comparable to the comp

fants acquire the use O .
cation is so different from the symbolic co
{ that Schneirla (34:391) suggests that we
\ mission for interindividual arousal in insects,

familial relationships, .
pparent. A biol-

tion between elaborate insect
st be brought back, col-
ails, danger signals must be
operative actions must be engaged in.
ants—and among other social wsmmmhmm.l y

—>o of humans consists of articulated systems 0

,m\WMAmUmgm%@mo_w. Careful studies of

e not revealed the slightest
¢ symbolic communication

d other insects hav

itial process of learning, that
lex one by which human in-
character of insect com-
mmuiication of humans
“use a term such as social trans-

reserving the term com-

f language. The basic
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|

—

transmission is demonstrable.”

. An example of modes. of communication between insects is fur-
nished by an investigation of mosquitoes. In 1878, Hiram Maxim noted
ﬂrm.ﬁ the whine of a hotel dynamo attracted large numbers of male mos-
quitoes but few females. No one paid attention to this observation until
relatively recently when it was discovered that mosquitoes communicate
by sound and that when two cages, one containing male and the other
female mosquitoes, are placed within several feet of each other the males
all congregate on the side nearest the females, even when sheets are
draped over the cages and the transmission of all scent is prevented. (43)
The two Cornell scientists who discovered this have used the w:oi_.mm e
G%,mm}:m up electrified cages in which loudspeakers amplify the Bomm-
quitoes’ buzz five hundred thousand times. Mosquitoes fly to the cages
from miles around, only to be electrocuted there. &

It was found that each variety of mosquito has a characteristic pair
| of m.oz:&m\ both emitted by the female. One of these is the “love call,”
which attracts males of the same variety within hearing distance of »mm
call; the other is a “lust call,” which signalizes to other females the dis-
covery of a source of blood. (The female mosquito is the disease carrier
wb.& biter, because she must have blood to complete the process of fertil-
izing her eggs. The male is strictly vegetarian, living on nectar and fruit
juices.) The use of both love calls and lust calls on the amplifiers thus at-
tracts both male and female mosquitoes. It was found that more than 90
percent of the mosquitoes in a vicinity respond to the sounds unless the
are too loud, in which case they repel. It is believed that the BOm@:m»OmmM
antennae act as receivers for sound. The mosquitoes of Florida and those
of West Africa are attuned to different frequencies and hence do not ““un-
derstand”” each other.

A more complicated form of communication exists among bees, and
nm._mamm to E.m manner in which a bee signalizes to the rest of the E<m the
discovery of a source of honey. Knowledge of this is derived mainly from
the remarkable studies of K. von Frisch (45, 46), a German investigator
S.ro specialized in the study of bees. Von Frisch found that when a bee
Q*mno,\mnm a rich source of food about fifty to one hundred yards from the
hive, she at once becomes excited and liberates there a characteristic
odor. When the bee returns to the hive she gives some of the nectar or
syrup that she has collected to other bees and then starts a “round
Q..u:nm\ circling alternately to the right and to the left. Other bees are ex-
cited by the dance and move in close and touch the dancer with their an-
tennae. During pauses in the dance they are given droplets of nectar that
have been regurgitated by the dancer. One by one these bees then leave
the dance to fly about at random near the hive until they find the food
source. This food source is identified by the clues furnished to them by

municati i i |
ion for higher levels on which a conceptual process of social
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In other research, von Frisch (47) has reported on what he has called
“dialects” in bee communication. He is careful to note that in using this

m.whc..cmlmmmosww..mvmmmﬁxﬁm,m_mgmmm*S\rmsrmmx*msamarmmogﬁ-
vations to other varieties of honeybees he found that different varieties
had somewhat different types of dances with varying rhythms so that
when two different varieties were placed in the same hive they misin-
terpreted each other’s signals and would, for example, go too far or not
far enough to look for the indicated food source. Some types insist on
doing their dance only on the horizontal, while others will do it on either

a vertical or horizontal plane. In any case, the patterns of signaling are )

——

stereotypes and innate in each variety so that a newly hatched and totally
imexperienced bee "“understands”at once the signals of others of_its

strmse b oD e e S

I M TR

s unnecessary to indicate here the arguments for denying that
honeybees possess language in the human sense. It is sufficient to note
that this is not claimed even by those who study insect communication.
They note that the transmission of the behavior from generation to gen-
eration is a_purely biological process and fhat the _system of com- |
o Y Yy - = S o s s T
munication used is determined by membership in a species, not by
——, e oo w— s A ——
membership in a language community or culture. After a careful obser-
vation of various kinds of insect communication, Schneirla said (35:64):
“There is no evidence . . . that it is symbolic in the sense that human
words are symbolic. Rather, the insect forms are derived from biological
processes characteristic of the species and are fixed in nature rather than
culturally changeable.” -

a

e
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The great apes, who of all the animals stand closest to us on the evolu-
tionary ladder, offer perhaps the most interesting comparison with
human beings, for they are unquestionably more intelligent than our
usual house pets or farm animals. The great apes that have been most
thoroughly studied are the chimpanzees. We shall attempt to show, first,
what sociable animals they are. In describing his behavior, we shall use
language that will bring out his seemingly human qualities. We shall
then point to his limitations, which emerge when we compare him with
the more complex human being.

GROUP SOLIDARITY. “It is hardly an exaggeration to say that a chim-
panzee kept in solitude is not a real chimpanzee at all.” (20:293) This
statement indicates the extraordinary extent to which chimpanzees are
influenced by the presence of other chimpanzees. When'’ forcibly re-
moved from his companions or his group, this great ape “cries, screams,
rages, and struggles desperately to escape and return to his fellows. Such
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If the isolated ani-

A chimpanzee loc

mal’s cries are audible and his gestures visible to the others, they may
embrace him through the bars of the cage and otherwise give evidence of

what seems to be human sympathy for their unhappy fellow.
cannot hear him or see him, they show no a

o S

emitted in connection with som
tor, other chimpanzees t
and threaten or actually attack the o
train the animals when they are in a group
tack, particularly when the chimpanzees are adults.
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even know that he is no longer in
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COOPERATIVE BEHAVIOR.
stances of cooperative act
problems. Each o
Then a box of food was placed a short distance from
the two animals. Two ropes were attached to the box,
were left inside the cage. One of the chimpanzees, when he found him-
self unable to move the box by pulling on one of the ropes, solicited help
from the other animal. He did this
toward the bars and placing his companion’s
Pulling
close enough to reach for, grasp,

joke. A group of chimpanzees eating
of teasing some chickens.
chimpanzees wou
chickens were about to pec

But if they

pet il

wareness of his absence. If

el e

their midst.

Chimpanzees have a characteristic cry of distress. When this cry is
e action taken by the human investiga-
end to rally to the support of their companion
ffender. Sometimes it is difficult to
because of this danger of at-

Investigators have noted numerous in-
ivity among chimpanzees in the solution of
f two apes was individually trained to pull on a rope.
a cage containing
and the rope-ends

by such activities as pulling him
hands on the second rope.
in unison, the two chimpanzees succeeded in bringing the box
and eat the food it contained.

Kohler has amusingly described what may be called a cooperative
bread in a cage one day grew fond |
The fowl would approach the cage, and the |

k at it, the bread would be withdrawn. Oneof |
ed his piece with the chick-

Kéhler's animals on his own initiative shar
tachment. Sometimes while

ens, watching them with an air of genial de
this was going on, another chimpanzee would poke a stick or a piece of
wire at the chickens. Having hit upon this scheme, the two animals

would then continue the game: one of them luring the chicken to the
J
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) repeated efforts to grasp or touch the

Id offer them a piece of bread. The moment the ,V.

bars of 2 i
o Emﬂwmnnr ,WWM WM&MWEEm out _.”u.nmmn_ toward them, the other manipula-
FADS AND ORNAMENTATION. Kohler also describes behavior am.
wm@nzm n?B_.umSNmmm that bears a striking resemblance to human int ozm
in fads and ornamentation. Thus, some chimpanzees inside a mnnmm
wcmﬂma straws through the bars, holding them among some ants .mmm
outside. When a straw was covered with ants it was withdrawn, the “wa
MMmMMEmMﬂM“\m MMW .Mrm wmnﬂgﬂm:nm then repeated. Other nEmﬁmbNmmm
activity as a kind of sport. Several of the animals might b
seen seated like fishermen in the yard alongsi S e
Each of the chimpanzees held a m:.w\s\.*rm» Tmm wwﬁ“,wmwm%mh“ocﬂm _umrmaw
W,Mhm&&zﬁm,mwm: it was covered with ants. After a time they %Mamwm%
ried of this game; they gave it up and turn i
example, &mmmzm in the ground Swn%m stick o—.mM%ﬂ”M MMMWBM Mwmmlmow,
g Mﬂﬂnﬂ%ﬂ%msgmm\ use of ornaments involved walking about with a
4 Tope, some grass, or a bundle of twigs on them, or with
mm_nm:mm dangling over their ears and around their faces. Kéhler mmmnavmm
M is as an m:sn.vm* daily occurrence and notes that the chimpanzees
mw:\ma some kind of satisfaction from it. He also describes how th
animals became interested in what we may vmnrmvw call chimpanzee a nm
They mﬂmmamm a white, paintlike substance over objects in Mﬂm: cay -
MMM Moawmm_gmm over themselves. Like some young children, they did %MM
sell Mwmwmﬂ WM, MWM Mw.z,.m_. methodically, and apparently with some obscure

memoﬂmm TO MIRRORS. A<<rm: Kohler first allowed Sultan to look at
Jsmm in a mirror, that gifted chimpanzee extended his hand with the
WM m M:nzmu inward Q.rm typical chimpanzee gesture of mn,mm::m to a
mmamsmﬂ‘m" MYUJ&&J ﬁndm E:Mo_‘ was given to the animals they all appeared
obtain it, snatching it from one another and in i
¢ I : peering curiousl
“,wo z._mm glass surface. One female chimpanzee finally nm_uE_.m.w it, took _VM
ay from the others, and proceeded to examine it carefully, making
chimpanzee that seemed to be

peering at her from the mirror. e = |

The animals began to pay attention to their reflections in shiny ob- T

| jects, in pieces of metal, and the like. They could sometimes be observed

\

standing for relatively long periods of time over a

: . . ool, tchi i
reflections, grimacing, and swaying back and forth. P wa n.SSm their

MM“MMMMMMWMWWS»W . In an Emmaowm experiment (52), chimpanzees
e Mm»mn poker chips o.m various colors into a slot machine. A
ko ip M ded two grapes; a white chip, one; and a brass chip, none.

animals were also shown how to obtain chips by performing work
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on a different machine. They learned to operate both machines, devel-
oped a preference for blue as against white chips, and preferred both
over the brass ones. When denied access to the ““chimp-o-mat,” they
learned to hold on to their “money” for a time. When shown a chip, they
often responded to it by extending their lips and smacking them as they
did when they were offered grapes.

BEHAVIOR TOWARD HUMAN BEINGS. On one occasion Kéhler inadver-
tently ran a splinter into his finger. He called it to the attention of a
chimpanzee. The animal immediately assumed the mien and expression
characteristically assumed in mutual skin grooming among apes: he ex-
amined the wound, placed two fingernails on each side of the splinter,
and skillfully squeezed it out. Then he examined the finger very closely
and allowed his hand to drop as though he were satisfied with a job well
done. )

Other interesting instances of quasi-human behavior toward people
have been reported. Investigators have noted repeatedly that apes in cap-
tivity make sexual advances toward human beings as well as toward
other animals, such as dogs. Some visitors have been greeted with some-
thing suspiciously like a “Bronx cheer.” Sultan, Koéhler's chimpanzee
“genius,” tried to enforce disciplinary action in Kohler's absence.
Frequently, apes that have been scolded or punished seem to ask their
human master for forgiveness by whimpering and throwing their arms
around the master’s neck.

Chimpanzees often display what may be characterized as a will-
ingness to accept a human being as one of them. Kéhler, for example,
describes his participation in a chimpanzee dance around a pole. The
apes seemed to relish his part in their sport and showed obvious “disap-
pointment” when he withdrew. It is also notable that chimpanzees—par-
ticularly, it would seem, the adult females—show a kind of special and
“benevolent” interest in human children.

When we consider the collective achievements of civilized humans, we
are overwhelmingly impressed by the vast gulf between them and the
apes. Chimpanzees do not weep. >:Tocwm»r they have various ways of in-
dicating pleasure, they do not faugh. Nor do they seem to have the

slightest appreciation of human laughter; they ‘wmmm:nmxmm,w‘@u:m..ww it with
| bewilderment or rage. One could go on almost indefinitely enumerating
specific kinds of human behavior that are beyond the ape. It is not so
easy, however, to determine the exact sources of the chimpanzees’ limi-
tations or to define the precise limits of their accomplishments. This is a
problem whose solution depends upon further experimental and obser-
vational investigation of animals. Here we can indicate only some of the

Chimpanzees have been trained to
“economic” behavior. Here Lana ir
the “chimp-o-mat” to obtain milk,
apple. (J. P. Lafont/Sygma)

main types of differences between human and subhuman behavior that

are to a degree substantiated by the

work of comparative psychologists.

havior is sharply, although not absolutely, limited to the immediate, con-
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ANIMALS ARE LI ” i
MITED TO THE “HERE”’ AND “Now.”’ _All subhuman be- %
\

crete situation. This limitation is one of time and space. Thus, Kohler

states that a major difference between humans and chimpanzees is that |

the time in which the chimpanzees

live stretches back and forth only a &

little way. The ability of chimpanzees o solve problems appears fo be

P

determined principally, Kéhler says

, by their “optical apprehension of

the situation.” Sti i
on.” Sticks and other instruments are most readily used as |

tools' when they are in the immediate proximity of the problem situation.

If z.;m% are moved away from it—as,
or into an adjoining room or corrid

ceive them as potential tools, even though they may be perfectly familiar

with these iterns and see them dai

|
for example, to the rear of the cage (
or—the apes virtually cease to per- |

H

ly. Similarly, as we have noted, a w
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group of chimpanzees may react violently when one of their number is
removed, particularly if he cries out or struggles. But once the animal has

been taken out of sight and hearing, the group ‘appears to forget about
[th sntines for some time

although the solitary animal conti

P e s e

him almost at once,

to seek the company of his fellows.

" The assertion that animals are limited to the “here”-and “now”
! requires some qualification: the limitation is not absolute, nor does it
\\ warrant overemphasis. Thus, if chimpanzees in a cage see bananas
% buried in the sand outside and are not allowed out of the cage until the
% next day, when they are released they run quickly to the approximate
1) spot to search for the buried fruit. Other experiments clearly indicate that
| delayed responses of this type are well within the range of the chimpan-
7 2e&’s abilities. Moreover, a chimpanzee separated from a human being to

whom he has become accustomed will give unmistakable signs of recog-
nition when he sees him or her again after months of separation. But, by

and large, one may regard chimpanzees as [imited to the “here” and

“
. “now.
o

! ”

WORKING TOGETHER BUT-NOT IN COMMON. That there are very distinct

[{tnits to cooperation among chimpanzees is evident from a highly signif-

icant experiment. Several animals were trained individually to build

structures consisting of three boxes placed upon one another in order to

abtain bananas hung up out of reach. Later, when the animals were

given the same problem to solve collectively, each one proceeded to
\ build as though he were alone. Thus, a chimpanzee in search of a second
| box would appropriate one already being used by ‘another animal and
become involved in a fight for its possession. When only two of the
| boxes were placed upon each other, a few of the animals usually at-
tempted to climb the uncompleted structure simultaneously, thus upset-
ting it and necessitating a ‘fresh start. Constant fighting and repeated
| failures to complete the three-box structure eventually exhausted all the
| - anirhals but one. This chimpanzee then completed the structure and ob-
tained the prize without permitting the others to share it. Repetition of
| this experiment always produced the same results with the same animal
outlasting the others and winning the reward.

The vain attempts of four chimpanzees to build a three-box struc-
ture are described by Kohler as “building together but not in common.”
We may understand what he means if we compare the building activities
of the chimpanzees with those of humans. Obviously, if each worker on
the job sought to build for himself or herself without regard to the activi-
ties of fellow workers, the results would hardly be satisfactory. The activ-

ities of workers are organized and coordinated according to a plan or a
blueprint that is passed around from one to the other, discussed by

them, and at least generally understood by all of them. In other words,
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| preh
“Unlearned cooperative behavior. Apart from such an instinctive re-

each worker subordinates individual activity to the purpose or plan that )

they all have in common. By virtue of possessing this common plan, each |

)

worker can and often must engage in an activity different from that of his
or her fellows, but each worker will and must contribute to the final
result.

Keeping the foregoing illustration in mind, we may say by way of
contrast that the cooperative behavior of lower animals is determined by
inherited mechanisms rather than by goals and plans collectively com-

P

ended. The sex act may be taken as an illustration of this type of

Sponse, however, it is exceedingly difficult to train a number of animals
to work cooperatively on any but the simplest project. If the task requires

each animal to do only what he would do if he were ‘working alone, an

ey ————n ket e

apparently cooperative solufion may be reached. Two chimpanzees may,

for example, team up to lift or pull an object that is too heavy for either to
manage alone. But when the project requires that the animals learn to

perform dissimilar but coordinated tasks (as in building a tower with

boxes in order to obtain suspended fruif) they fail because success would

require some degree of verbal formulation of purposes and plans, and

— x
apes cannot make verbal formulations. We shall see soon the further con-

b

sequences of this inability.

i

Although chimpanzees can use various kinds of objects as tools and can Tt
even construct certain types of tools, they show almost no tendency to o1

store the tools for future use or to transport them systematically from |
place to place. Moreover, chimpanzees show practically no disposition to 4

store or hoard food against future contingencies. At this point one may

LSt b e D

note that other animals, especially certain insects, do store and transport
food in very complex and systematic ways. Such behavior, roim<mﬂv

does not have to be learned; it is biologically determined.

Chimpanzees have what seems to be an “innate destructive im-
pulse,” Yerkes states, that expresses itself in their tendency to break
down into its constitutent elements any complex object made up of
various movable or removable parts. Chimpanzees explore, pull, poke,
and otherwise manipulate the object; they do not rest until it has been
taken apart and the pieces strewn about. In this respect they are like
small children. When chimpanzees do actually construct a tool—for ex-
ample, by fitting two sticks together to make one long one—their action
seems remarkable because it contrasts so sharply with their usual mode
of behavior.

Moreover, unless they are continuously trained, there is a strong /
tendency for the animals soon to slough off most of the new behavior \
they have learned in the experimental training situation. As K&hler says: /
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If one is able to produce a—very temporary—type of behavior which is not
congenial to the chimpanzee’s instincts, it will soon be necessary to use
compulsion if he is to keep it. And the slightest relaxation of that compul-
sion will be followed by a reversion to type.

i Yerkes exclaimed over the remarkable manner in which the chim-
| panzees of his laboratory colony learned certain human activities. Thus,
| when push-button drinking fountains were installed in their cages, only
some animals were shown how to use them. The others learned from
watching their fellows. Yerkes also observed that each generation be-
came more tractable as experimental animals, certain of the activities
required by the experiments being passed on from ape to ape “by imita-
tive process” and from one generation to the next “by social tradition.”
These effects mentioned by Yerkes are the result of constant contact with
human beings, and with an environment arranged by human beings. If
the entire colony were returned to its native habitat, in a very short time
probably few if any traces of human influence would remain; a new gen-
eration would not profit from the older generation’s contact with civiliza-
tion. This is particularly so, as drinking fountains, hammers, keys, and
the like are not usually found in the ape’s native environment. It is clear
too that such transmission as may occur among trained chimpanzees is
not the result of language communication as humans know it.

W =~

v o~

Apes never learn to speak like human beings. Little success has been
achieved in training them to imitate the sounds of human speech, al-
though many investigators have tried. Relevant to this point are the
reports of two experiments in which young chimpanzees were reared for
a time in the homes of psychologists (14, 19). The Kelloggs (19) report
that they were entirely unable to train their chimpanzee, Gua, to utter
any words or to imitate human speech. The Hayeses (14), on the other
hand, report that their animal, Vicki, acquired a vocabulary of three
words—"‘mama,” “papa,”” and “cup.” From a demonstration witnessed
by the authors, it was clear that the imitation was so crude that the
sounds could hardly be identified, and could be called words only by a
stretch of the imagination. It was also clear that Vicki used them in a
mechanical and uncomprehending manner. B R

“Psychologists continue 6 be preoccupied with the attempt to teach
language to apes. Allen and Beatrice Gardner (10) have taught a chim-
panzee to communicate in the American Sign Language, while Ann and

David Premack recently taught one of their chimpanzees, Sarah, a vocab-

ST

ulary of about 130 “words” which consisted of brightly colored plastic

i
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ﬁ shapes that could be readily placed in various combinations (“sen-
tences?”) on a magnetized language board. (29) These recent endeavors

do not seem to us to have created a new situation or to have in any way

discredited the idea that humans are the only animals capable of learning |/

4 language. They have, however, once more demonstrated the remark-

able capabilities of one of our closest and most captivating primate rela-
tives. ;

The Premacks (29) trained their chimp Sarah by rewarding her
when she chose the right plastic “symbols” in a given context. For ex-
ample, in order to obtain and eat a banana, she was required to put the
plastic “word” for banana on the language board. In later phases of her
learning, the plastic symbols were combined to form “sentences,” as for
example, “Give apple Sarah.” When Sarah did this correctly she was
given a piece of apple. Sarah was also taught the names of various
trainers who wore their plastic symbol-names on string necklaces. On
one occasion when she put on the board, “Give apple Gussie,” the
trainer promptly gave the apple to another chimp named Gussie—and
Sarah never again made the same mistake. In the more advanced phases
of her training, Sarah became able, as the Premacks said, to make com-
plex assertions and judgments such as the following: “‘Sarah take apple,
ifithen Mary give chocolate Sarah,” “Red color of apple,” and “Red no
color of banana.” She was able to match the plastic word for apple with a
real apple, and the plastic name for Mary (a trainer) with a picture of
Mary. N
The authors cautiously conclude that ““Sarah had managed to learn a !
code, a simple language that nevertheless included some of the character-
istic features of natural language.” (29:99) They warn against asking from
Sarah what one would require of an adult, but argue that Sarah holds her
own in language ability when compared with a two-year-old child. The
Premacks are able to say that Sarah has a language, because their defini- |
tion of language is too broad. They use it to refer to systems of com-
munication in general, viewing human languages as particular ~albeit,
remarkably Tefined forms of Tanguage.” (29:92) They have thus conferred
language upon chimpanzees by the very nature of their definition.
" Closer consideration of the highly interesting accomplishments of
Sarah casts doubt even on the Premack comparison of Sarah with an or-
dinary two-year-old child. For example, children even at this early age
use their language to talk with each ‘oﬂmmm,\,.ﬁm.m,ﬂmxwﬁmwmﬂﬁﬁmmum@%.u&wr

uman beings. In_contrast to how children acquire vocabularies (see

—

apter 12), Sarah acquired her vocabulary exclusively or mainly in a la-
borious learning process, motivated by material rewards. While the Pre-
macks say that Sarah mastered about 130 words, they also observe that
her level of reliability was about 75 percent to 80 percent. This raises the
question as to how well humans, even two-year-olds, would be able to
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communicate if, in the process, they said mﬁvnox.:ﬁm».m_% the ovﬁomzw OW
what they intended to about 20 to 25 vmﬂnmﬁw of Em. time. OZM Mw.m%\ﬂ 5:
ther wonder how much a colony of chimps in Em: natural habita ,a

trained to Sarah’s level and equipped with plastic words and language

i to use this language.

_uow_dmh MMNHMWMWMWWTEE already mbm&nm"mm\ it seems improbable Em»
the work of the Premacks and Gardners will result in any :mm& to H,m‘_:mm
the belief that humans are the only animals nm.ﬁmgm of Hmm_\::g.m a lan-
ance of this work is more likely to be felt in other

\
L
|

uage. The signific his work is n kel > be felt | ther
mamwmm\ such @s those that attempt to specify the basic points of difference

{RaF exist between human language and the [ower-order system of com-

| Sunication. An anthropologist, G. W. Hewes, has recently Hm.SmEmm this
aterial in connection with a proposal he has made concerning the pos-
sible origin of human language. (15) In the process of ..mo:..m so, ro,ﬂm,\mnm
it seems clear that Hewes is not overly impressed with the idea W mww
least two chimpanzees in the world now rm<m, language, m:To_mm m» mw
cannot talk to each other, since each uses a different ozm.,.\g_,_;mlimm

uses plastic symbols, the Gardners’ chimp Sx\wm.rom was ‘»mB:%a wv; mmu
to use the American Sign Language. We are more impressed by the inge

PR

mm»:% and creativity of the teachers than we are by that of their pupils.

Who is imitating whom? Al-
though at least two chimps in
the world now have language,
the ingenuity and nnmyzS.Q of
the teachers are more impres-
sive than that of the students.
(Magnum)
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Gemman, Spanish, and other languiag;
learned;"and they vary by communities, rather than by species.

Apes, of course, emit characteristic sounds of their own, but these
do not constitute language in a genuine sense. This may easily be shown
by considering three features of so-called ape language. First, the sounds
are unlearned. This point has bekn proved conclusively by Boutan (5),
who raised an ape wholly isolated from other apes from birth until its
fifth year. It uttered the same cries as those made by other apes. Second,
the sounds emitted by apes, as various investigators have noted, are

:mc_u_.mn:a\m.:“ﬁrmnwm\ﬁrmﬁgmnm_v\mxvnmmmmaoﬂ_.o:m\.»rm%&osow mmmwm.
i > H : e e,
nate or describe objects. In the words of one writer (21:85): “Chimpan-

zees can exclaim kha or nga over their food just as humans delightedly cry
yum-yum, but they cannot say banana, today.” Their cries of enthusiasm
are responses to an immediate situation: such cries “cannot be used be-
tween meals to talk over the merits of the feast.” And third, ape sounds
do not constitute a system of symbols. Yerkes has summarized this lack

of system (53:189-90):

Certainly chimpanzees communicate effectively with one another by
sounds, gestures, facial and bodily expression, postures, and visible atti-
tudés which function as meaningful signs. Symbols probably are rare and
play a subordinate, if significant, role in their linguistic expression. There-
fore, the composite language of the chimpanzee differs greatly from our
own. They, for example, have no system, or even assemblage, of sounds
which may properly be termed speech, and nothing remotely like a written
language.

The sounds emitted by apes, or by any other animal, clearly do not
constityte systematized animal languages similar to human languages.
Neither may one refer to animal sounds as words, for if one does, one is
forced to recognize that human children also communicate their needs to
one another and to their elders by means of cries—cries as natural for
them as are chimpanzee cries to the chimpanzee. One would thus be led

to say that children have language before they learn a language, and that

they speak words immediately after Birth: Tt is more in accord wit

| S— - » R -
cepted usage to restrict the term “language” to such conventionalized
systems of sounds or words as those designated as the English, French,

All_such”systems have to be

2.

nguages. uch_systems hay

The biologist J. Bierens de Haan has clearly and conclusively sum-

marized the arguments against the possible existence of unknown animal
languages. He notes, first of all, that human language has six character-
istics (4:249): .

. . . The sounds used in it are vocal, articulate, and have some conventional
h o o h : aroEnTon

meaning, they R_&Emw mo&lﬁm@.%\ are uttered with the intention of com-

municating something to somebody else, and are joined together to form

new combinations, so that phrases of various and different content are
formed.
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Bierens de Haan reasons that animals possess at best :\Wmi«mvcmo.
languages,” since human language is of a decisively different order. We
may summarize the evidence he offers for this judgment and invite the
reader to compare this analysis with that of linguist Hockett presented in

Chapter 5:

1. Vocal. The great majority of animals—including most of the ver-
tebrates—are mute.

2. Articulate. Syllables are joined together. This is impossible when sounds
are produced by organs other than the mouth. Among the higher ani-
mals that possess voices, there is generally no joining together of sylla-
bles. Humans combine syllables into words.

3. Conventional meaning. There is, with few exceptions, no direct relation
between meaning and the nature of the sound. Even among the higher

N, animals, sounds are innate and typical of the whole species.

Indication. With the aid of conventional meaning it becomes possible to
/ indicate something—an object, situation, and so forth. Among the ani-
mals, sounds do not name objects or situations, but express “sentiments’’
and “emotions.”

Intention. Animal sounds are generally uttered without reference to other
beings. Although not made with intent to influence others, these sounds
may be responded to by other animals.

Joined together to form new combinations. Combining words into phrases
does not occur among animals; only humans do this.

=

o

A

We do not assert that there is no communication among the infra-
human species. Quite the contrary. It is obvious even to the superficial
observer that there is such communication. If communication is er-
roneously equated with language, then it is necessary to attribute lan-
guage behavior to many lower species. But equating communication

with language does violence to the usual meanings attached to these
words and neglects the fact that there are many forms, or levels, of com-

m munication and that language is only one of these, If it is contended that
Tower animals have language like that of humans, it becomes necessary
to explain the absence of behavioral effects of this fact upon them as
compared to the many profound effects of language on human behavior.

< Just as there is no doubt of the existence of communication among

' the lower animals, there is also, it seems to us, no doubt that humans are

_sign | language and the use of plastic symbols does not challenge this
conclusion. We shall “be concerned with the nature of language behavior
in the next chapter, but we may anticipate our discussion of it here by
noting briefly that conversation is the fundamental form of linguistic in-
| tercommunication. Any intelligent person, given the proper training, can
\ learn to converse with any other person on earth. However, one cannot

| converse with lower animals. Despite this fact, if ¢ should also be con-

S

!
{
{
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the only animals capable of language. Recent success 1n % ; chimps
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stantly kept in mind that as one ascends the evolutionary scale, sign be-

havi e e
m.So_. and communication become increasingly subtle.

PR b i —-

The mcb.amamam_ difference between human and animal behavior, basic
to and in a sense determining all other differences, is that humans can
talk and animals cannot. Human possession of language symbols and our

ability to produce them voluntarily enables us to overcome the time and
space limits in which, as we have noted, subhuman organisms may be
mwa. to be enclosed. Indeed, it may be more accurate to say that the v~0m. (
session of language has enabled human beings to “invent” time M:m |
space—past, present, and future. Humans have the capacity to respond ‘.
fo events that took place hundredS or even thousands of years ago, to

predictor conceive :?Enm events, and to imagine objects and events that

are remote in Mmmmn,.w\oﬂ,ma.:ﬁzo:mxwmﬁm:».ﬁzw nw@w&@5<o_<¢m505-
ing more mysterious than the ability to formulate propositions and to
make statements about such objects and events, and in turn to be influ-
enced by those propositions and statements.

. >m. Kohler significantly remarks (20:277), chimpanzees’ reactions to
a situation are determined by their “optical apprehension” of that situa-
tion. Similarly, one may also say that the crucial difference is not that
animals lack purposes but that they do notmake or formulate proposi- |
tions about their purposes. It is this fact, coupled with the ape’s inability
to make verbal responses to the physical environment, that probably ac-
counts for the animal’s failure to store food and tools or to transport them
m%mﬂmﬁ:mmnm:v\ for future use. The same may perhaps be said of what we
mmmnddma above as the tendency of chimpanzees to destroy complex ob-
jects rather than to preserve them, as they may react impulsively to fea-
tures om.ﬂrouwm objects that momentarily attract their attention.

It is sometimes said that animals also have concepts in the sense
that Em% can be trained, for example, to discriminate between triangles
m:Q. circles, responding positively to one and negatively to the other. Ex-
perimental proof of this is in a sense unnecessary, as it is perfectly mvi.
ous that the lower animals are capable of such discriminations. ‘;m.%

{

make them constantly when reacting differentially to other species, to sex
mum,ﬂmnnmm\ and to food as opposed to what is not edible. One &mmm not
o«m_:mnzw say, because of this, that animals have conceptions of sexual
n.ﬂmmnmsmmzos or of themselves as members of species. Closer examina-
tion of experimental findings invariably reveals that the animal alleged to
have the concept of triangularity, for example, or the ability to count to 1
three, actually acts only in a special situation, and then only as a conse- |

quence of laborious training and repetition. Rats have been trained to
) 2
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. leap against the one of three doors on which there are two marks rather
| than one or three marks. An unwary observer may conclude from this
! that the rat had learned to count to three. However, if the sizes and

\ widths of the marks are varied so that large, heavy marks are mixed with
) small, light ones, the rat becomes confused and must be retrainied in the

1 new situation. The animal that is supposed to possess an idea of triangu-

, larity is “similarly confused if a minute corner is cut off one of the tips,
thereby converting the triangle into a trapezoid, or if one of the sides is
slightly curved.

Experiments with concept formation in the lower animals have no

|
)

been carried to the point where the essential idea, or connotation, of the

concept is mnmwvm&,\ free TOB;EA\OFmBmE in a particular concrete situa-

fion. When the child learns to understand the number 2, for example, the
number becomes a positional point between 1 and 3 in an infinite series,
and has no necessary reference to anything of a concrete nature. No one
who teaches geometry would agree that a student who could sort out
only triangles and circles had an intellectual grasp of triangularity and
circularity. If this claim were made, one would be unable to explain what
happens when the child learns about these matters in the way required
to get high grades in his or her geometry examination.

An essential feature of the human concept is that it involves a gen-
eral formulation and an explicit focal awareness of essentials. This means
that concepts are both exact and communicable, and that individuals are
able to specify to themselves, and therefore to others, the exact features
of the situation to which they are responding. Also, as our earlier discus-
sion indicated, the fact that concepts form parts of a system of communi-
cable ideas means that as abstract ideas they may be moved about,

| manipulated, applied to new situations, and made to interact with other
ideas. Different conceptual systems may also be applied to the same situ-
ation as one shifts perspectives. None of these features is noticeable in
/ the so-called concepts formed by animals.
v We shall be concerned more or less throughout this. book with
| human behavior that is not duplicated, although it is sometimes fore-
| shadowed, in the behavior of lower animals. The extent and significance
._ of the range of behavior opened up by language can be suggested by re-
i ferring to religion, morality, science, hilosophy, and art; by noting the
_H mEBmMmm volume of Emamw matter m:mmmml&%_\mh or vwwum»EMm mzmm:o:
to the existence in human beings of reflective self-

{ DA Aol

N science, reason, imagination, and conceptual thought.
<

The differences between humans and the lower animals may be
summarized by saying that the lower animals do not have a culture. The
term culture is generally used to refer to behavior patterns including
beliefs, values, and ideas, that are the shared possession of groups and

that are symbolically transmitted. A culture also includes artifacts or

products that are handed down in a physical sense, but whose signifi-

76

consciousness, con- |
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cance resides in their relationships with human behavior. As language is
both an integral part of culture and the indispensable vehicle for its
transmission, the assertion that animals do not possess it is a far-
reaching one for comparative psychology. I
Although one may say that the lower animals are able to com-
municate with one another and that they exhibit a surprising range of
social behavior, in the sense that they form aggregates at many levels,
they do not reach the level of sociality that is embodied in conventional

 do mot reach the e |

symbols and the shar d, or common,

the anthropoids, the

purposes of human

SAE———— st

significance of the behavior that the v\.m.rbw._,mmns

mmwxﬂ‘mﬂr_.ﬂm,mm. Timited, and animals reared in

d 4 1d animals reai relative m_their
own kind-are not much handicapped or changed thereby. It should,

/
{
{

however, be noted that young chimps deprived of their real mothers and
provided with substitutes made of terrycloth are considerably retarded in
their later sexual development. (11, 12) As the term social has Been used
in this context, it is ral, a ofers to ir

in t ntext, it is clearly a broader term than cultural, as it refers to in-
terstimulation of acting organisms in general. It should be remarked that
social is sometimes used in a more restricted sense to apply only to inter-
personal relations. In this latter sense, too, it is not identical with cul-
tural, as there are many aspects of interpersonal relationships that are
learned but that are not transmitted from generation to generation as part
of the cultural heritage.

[N

The absence of language in the lower species is intimately connected
with the size and nature of animal groupings. As we shall see later, the
complex, large-scale cooperative enterprises in which humans are contin-
uously engaged are made possible by interlocking sets of systems of
communication and transportation. The latter are themselves extremely
complex instances of cooperative endeavor, linking as they do virtually

LS

‘ all the nations and peoples of the world so that, for example, information

may be disseminated throughout the world in a matter of minutes. The
complexity of this intercommunication process and the varied array of
physical apparatus, establishments, and agencies involved in the trans-
mission, analysis, and storage of information is in turn directly linked
with the complexity of the human mind.

In contrast to humans, lower animals form fewer and simpler
groups that are limited by the means of communication, locomotion, and
other factors inherent in the biological nature of each species. Animal
groups are invariably actual physical aggregates that can be directly per-
ceived. Their structure, size, and movements tend to be determined by
influences such as those connected with availability of food, climatic
conditions, sexual expression and reproduction, and protection against
predators. While one can point to certain similarities between animal
and primitive human groups—such as the allocation of social functions
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according to sex, age, and territoriality—anthropologist Marshall D. Sah-
lins (33:198) observes that there is not a single trait of human society
“even in its most rudimentary state that is in both form and functioning
a direct survival of some specific trait of primate social behavior.” Need-
less to say, there are no libraries, telephones, computers, newspapers,
schools, jet airplanes, television sets, or any other external apparatus of
communication and transport in the worlds of lower animals.

If we try to visualize a human being living in an animal’s world and
limited to the kinds of experience available to that particular species, we
can readily comprehend that interaction at such a level would neither
generate nor sustain the complex intellectual functions that we take for
granted. Lest we permit considerations of this sort unduly to inflate our
sense of importance as the highest form of life, we should remember that
the present complexity of our social environment and of our mental pro-
cesses is the result of a long and laborious evolutionary process extend-
ing back tens of thousands of years before the beginnings of recorded
history. This evolutionary process may be thought of as originating at
the remote and hypothetical point in time when the cultural aspects of
the evolutionary process began to be differentiated from the physical
aspects, or perhaps when the first language was invented.(32)

During the nineteenth century, when the evolutionary doctrine was
being formulated, Alfred Russell Wallace, puzzled over mankind’s place
in the evolutionary scheme, observed that “natural selection could only
have endowed the savage with a brain a little superior to that of the ape,
whereas he actually possesses one but very little inferior to that of the
average member of our learned society.” (8:606) In a book devoted en-
tirely to field studies of the behavior of primates in their natural habitats,
Jarvis Bastian suggested that the solution to this puzzle “is very much
tied up with the nature and uses of man'’s languages.” (8:606) Elsewhere
in the same volume, Peter Marler (8:584), concerning himself with the
change from genetic control of vocal behavior as n in the apes to
transmission by a learned tradition, remarked that “only by the study of
primate social systems in the natural state, still exposed to the kinds of
selective forces that shaped the early history of man, can one hope to dis-
cover why this all-important change first came about. "

Another type of animal that has received considerable publicity in
recent years is the dolphin, or porpoise. (18, 22) The adaptability of this
creature has been amply démonstrated, but the rash suggestions that it
can talk and that it has a language are obvious examples of the way in
which enthusiasm about the accomplishments of a given animal leads

people {0 endow it with human qualities. It ‘has been remarked that

T N
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m while htamans may have some success in communicating with dolphins
,,m::ao:urm:_mnm:wmm\:Qo_vzbw QE‘E‘&G%J_N,,TEE: &Enc._qn,oa.

Faﬁgnwssm with us in human language.
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In this chapter we have briefly sketched the chronology of human evolu- <
tion, noting that after a certain point in time, biological and cultural
evolution cease to be closely correlated. The enormous acceleration of
cultural evolution in recent times is linked with language and especially
with the invention of writing. The social and communicative behavior of
a number of subhuman species, especially of chimpanzees, is considered
in comparison with that of human beings.

The study of subhuman behavior has two general purposes for the
social psychologist. First, it provides a picture of response mechanisms
and adaptive devices that generally increase in complexity, sensitivity,
and variability as one ascends the evolutionary scale to humans. The
social insects live in societies based on principles altogether different
from those that form the foundations of human groups; and these princi-
ples are instructive chiefly in a negative way, showing us what human
behavior is not, rather than what it is. The second main purpose in

studying siubhuman_behavior is to bring into sharper focus the dif-

ferences among organisms of various degrees of complexity. As the orga-
risms “develop fo more complex and more specialized levels, new
behavioral possibilities and properties emerge. These new behavioral
possibilities and properties, if they are to be investigated as such, must
be conceived of as related to the previous possibilities and properties
from which they have evolved. This does not mean, however, that they
are to be identified with that from which they have been evolved.

With reference to understanding human social behavior, the study
of subhuman organisms enables us to form tentative conceptions of (1)
similarities (common features) of human and subhuman behavior, and

¥) &.@Wm (unique elements) that distinguish human behavior from

that of other living forms. We must not neglect to give adequate atten-

aoAs to both of these two aspects. chmlgm:”& and comparative psychol-
ogists frequently stress the similarities and underplay or altogether
disregard the differences between humans and other animals; theo-

logians and philosophers, on the other hand, often stress the differences

= =

to the point of failing to recognize that humans are, after all, animals
ﬂmmwmmﬁmm. e b b bl B Lo
“TSocial scientists are concerned largely with political, economic,
legal, moral, religious, and other specific forms of behavior that are
found almost exclusively in human beings living in groups. They are
concerned, in other words, with analyzing the unique phases of human
behavior; therefore it is inevitable that they should seek explanations of
this behavior in terms of something that human beings have and that
other organisms lack. Such expressions as culture, cultural heritage, \
mores, institutions, traditions, laws, politics, economics, philosophy,
n\m.ﬂwmm:\ science, art, literature, and m:%rmam:n.m‘m: @om:” to :IECM&»M. _
fributes of human behavior. These differences between humans and apes N

— )
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cannot be logically explained by referring to things that human be
and animals have in common. o

Social psychology as the study of the influence of groups on the be-
havior of individuals is, in a sense, merely a part of the broader compar-
ative study of species, each of which presents its own particular
problems, but all of which share certain attributes in the sense that they
are all living forms. It is unnecessary to insist either that only the dif-
ferences be investigated and emphasized or that exclusive attention be
focused on the similarities. It is understandable that such disciplines as
economics, political science, and sociology, dealing as they do with be-
havior which is for the most part not found except in human society,
should not directly concern themselves with subhuman behavior. As
social psychology is in a way a part of comparative psychology, it must
concern itself to some degree with the behavior of lower animals in order
to understand the evolutionary emergence of civilization, culture, rea-
son, and intelligence.
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