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Invited Lecture
ANIMAL AND HUMAN COMMUNICATION
by Prof. R.-G. BUSNEL
(Laboratoire de Physiologie Acoustique, Jouy-en-Joeas, France)

A few years ago, I belleve it wae in 1967, your Society
asked me to predict the future of Acoustics., I was not very
¢lairvoyant, because I had not foregeenm the fact that, after this
firet trial, I would have to appear before you once again. I am
astonished at the capability of your acoustic filter, for even,
after having made, with my bad English, a first acquaintance, you
come back for more. There are only two pessible explanations to
this: either you are not the same people as in 1967, or your
auditive gystem 1le capable of integrating signale, having a high
level of distortion,

As a membar of the French Acoustioal Soclety, I apprecilate
the honour which yolr Council has bestowed upon me, in inviting me
here, eepecially at this time in our history when, mlthough we have
the Concord in common, we alsoc have the discord of the Common Market.

I am= not quite sure that the topic I have chosen im treated
with gll the objective rigour that one would wish, and this subject
has slready been discussed by a large number of my illustrious
predecessors. Indeed, to speak of animal communications and hummn
languaga, is more often the object of ph:l.losophical speculation
than of experimental eclence.

I will stay in thia traditionnl line of thought having
neither Aldous Huxley's wit, nor, to my knowledge, a Victorian
bishop wvho would to-night, excite my natural impertinence -

The animal kingdom, as a whole, is full of examples of types
of comsunication, whose functions are essentinlly the establisikment
of individual relationships. Acoustics, however im not always the
unique basis for information transfer; other physico-chemiesl
syatema can play ae important a role: for instance, facial mimics,
poaition of ‘an orgen (the tail of the dog), erection of mn organ,
or of specialized hairs, electrical discharges, colour changes,
modification in the general posture of ths body, emission of odours,
and 80 on.

Since most of you are probably not biologists, and to make
the rest of my talk clearer, I would like to give you a few
examples of such non-verbal commmication.

In some mnkeja. the tail position is an exact indication of
the rank: higheat is high in the air, lowest under the belly. In
some rodents, courting ia aocowplished when the male, standing on

its hind legs, sends a strong stream of urine on ths female. In
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many fishea, colour of the scalea changes during courtship, anger,
and rivalry; emission of chemical signale are also too well kxown
in insects, fishee and masmale, to go into them. Legs common is,
for instance, the marking of the rank order and the territory of a
rabbit by the sige and height of their fmeces heap, or the scent
marks deposited by beavers. and deer at each cormer of their
territory. ‘ : .

. * Thus you can see that animals can communicate information
with o mmber of different technigues. But generally we have only
a sign eystem, a eomeiotic, a zoomsemeiotic, and of course this

does not constitute a language. Ws will come to that.

Interesting at the moment, is to examine which of the
different systems of information at their dispossl, each animal
specien wvill use as most iwportant in the kype of bebavicur they
are engaged in. I can only give you a few examples to trigger
your curiosity. In many cases, the anismal responds only to one
out of the different signals of pessible communication, paying bo
" attention teo, and excluding all other modes. For instance; a
surgically deaf turkey will brood its eggs, but es the chicks are
born, she will kill them, for she needs the acoustical gigoal of
the chicks for racognition. Visual signals are inefficient. In a
similar way, a hen seeing ood of hor chicks under a glass box, will
leave it apd wardsr off with her other chicke, while she will stay
around indefinitely if she hears it crying hie distress call, even
though she cannot see it. A young chick, in turn, will crouch near
a loudspeaker emitting a hen's call, even if its own, but mute
mother is brought within a balf metre of him.

One of the problema of studying animal communication
syotems is that techniques and ihstrumental techrnology usually
compel sclantiste to isolate one of thes, while in nature they form
a whole., Acoustical eignals, which are, at the present tige, the
best known are an exsmple of this segregation for technological
reasons, ‘

The big leap made by acoustical recording and measuring
techniques has brought us to consider acoustical compunication in
animals ap the most important meane of exchange of information,
as indeed it is with humans; whereas it was perhaps merely the
eanlest to analyse, with the facilities of play-back, and the
sioplest to synthesize artificially.

This reminds me of an jtem included in the "Key to Sclentific
Research Literature™, published in an American Journal. Yhat the
author wrote was: ™the operant conditioning technique was chogen
to study the problem ...."; what he really meant was: "the fellow
in the next lab already had the squipment set up". Or again: "it
ia clear that much additionsl work will be raquired before a
complete understanding of the question im obtmined"; what he really
means: "I don't understand it", :

¥ell, it is clear slsc that animsls, men included, exchange
signals in a complex context which we find difficult to untangle
for we cannot reach the ego of an insect, or that of an elephant,
and it is too easy to explain the whole bebavicur of animsls through
what we know of our own.

The temptation, however, wae great to try tp acquire a
common language with the animal world, to be able to have thia -
underatanding, and sver aince Orpheus, man has often tried to
teach an animal how to spesk, which is a sure sign of our pride and
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a.n'thropumrphim. &ince it would have been more logical, I believe,
for us to try to learn an anizal langusge ouraslves.

Be this as it may, all euch ventures have, to this day, been
unsuccessful, for such imitations as those of parrots and mynah
birda, however good they may be, can in no case be considered am a
learned true language.

Buch experiments on chimpanzess, which, as the nearest non-
human ‘primates, should be the moat susceptible of learning our
language, have all been failures. A4ll they have ever been able to
learn were three words. i

But this very trial, chows that wa have forgotten how
different the chimp's world can be from ours.

This animal iz essentially engaged in commpication by
gesture and mimicry, BEven man has much mbre non-verbal communication
than was previcusly thought. Bosldes gestures and attitudes, he also
has whistling languages, like those found in tha Canary Islands,
in France and in Turksy, or ha mny use eodes such as deaf and dumb
Blgn language, or even another form of symboliem, such as mathematics,
and {wvhy not) "say it with flowers"|

Thue language caznot be strictly limited to acouatic
communications as one has been tempted to do, when thinking only of
f humans, The best demonstrations of this are the two very recent
experiments, the purpose of which was to tesch a chimpnnue a
non-verbal language.

Two separate Amaerdican acientific groups, that of Gardner in
1969, and Prenack and his team in 1970, have taunght, by two
different procedures, s nonewerbal communication system to two
female chimpeMashoe and Sarah.

Washoe ™Jardner' learns deaf and mute sign langusge, and
Sarah "Prenack" the use of symbolic ebjects to designate nouns,
ad]ectives and pronouns,

I . They have both proved to be capable of learning the correla-

. tion between an object and ite symbolic representation {which means '
a semantic of the word) and then, to assoclate symbole, to coabine
them in sentences, and thus to be capable of syntactic organisation
(Sarah anyhow), in which the function of each word depends on all
the others. These criteria are found apsgential in defining the
human langusge.

Like the human infant, the Gardner chimp Washoe, gave
evidence that some of the early signe were acquired by delayad

imitation of the signing behaviour of her human companions, tut

very few, if any, of her early signs were introduced by immediate
imitation. Manual babbling was directly fostered and did increase
in the course of the research. & mumber of signe were introduced
by instrumental conditioning. :

¥aphoe acquired and could use spontaneously and appropriately,
after 22 months, more than 30 signs. The onea acquired earliest
were single demands, Moat of the later signs have been names for
objects which Washoe has used, both as demands and as answers to
questions. Waghoe readily used noun eigns to name pictwes and
objecta, as well as actual objects, and has frequently called the
attention of her trainers to pictures and objects bynaming them.
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Once acquired, the pigns have not remained specific to the
original referents, but have been tranaferred spontaneously to a
wide class of appropriate referents. '

From the time she had eight or ten signe in her repertoire,
the chimp began to use them in siringe of two or more.

Bome of the combined forme that Washoe hes used may have been
imitative, but many have been inventlons of her own. She has
acquired "I - me™ and “you". When these occur in combinations, the
regult resembles a short sentence. :

Washce was able to demonstrate spontanecus naming, spontaneous
trangfer to new referents and spontanecus combinations and
recombinations of signa,

S8arah, the other chimp, has learned more than one hundred
and twenty words, which she tells, by showlng a number of coloured
ideograme of different forme and colours, each having been assigned
elther a noun, a verb, an adjectlve, or an adverb.

Assembling them, she can thus expresse abstract concepts,
using names for objects, colour amd feeling. She organices them in
six-word sentences, according to syntax, and perfectly integrated in
a symbolic and sepantic pystem.

Let us define what is n language. As far ae I am concerned,
it can be characterised succintly by the following ampects:

language is slways learned.

It depends on a combination of indivieible elements accordiné
of rulee pecullar to esch tongue (ayntax).

It can express abstract ldeas, temporal notions in the
. direction of the past and out into the far future.

The vocabulary, the collection of signals, is open, that is
infinite.

These characteristice fit perfectly what we know of the way
Sarah expresges herself. It is, of courpe, non-perfect, and one
can still wonder about the extent of the chimp's complete
capacities; but, if one studies the vocabulary of the lemst
evolvad human groups, for exsmple the natives of the Kalahari desert,
simple food gatherere and hunters, they have a vocabulary estimated
at eightywords, and their communicaticn eystem is so embedded in
posture and gesture, that they have difficulty communicating in the
dark. This is no commentary on any limitation of the Kalshari's
intelligence, but reflects the utter and monotonous simplicity of
his environment and daily activity. :

In a way, the vocabulary learned and used by Sarah is already
more important than that of these desert men.

¥We must therefore come to the conclusion, that language, in
its intellectual attributea, 1s no longer the unique functional
character reserved to the human brain, since a non-human brain is
-shown to be able to acquire the principles of language, in terms of
analysie, of understanding the syntactic structure of & sentence, of
importing the total semantic domain of words, be it concrete or
abatract. :
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But, in the wild, it might be different, because tho animal

umwelt® is different from our own, like the world of Kalshari man
is @ifferent from our world.

Can one say that in the wild, animals show a use of
languags in their sign communication aystem?

Kon-human primates have a range of sounds conveying
distinguichable mesning, between 20 and 40, and with a fair degres
of specificity. A warning call occurring and recorded when a
leopard threstens a primate group is not confused with a warning
call recordsd when the herd has spotted a snake. Played back to
the primate group, they assume postures and behaviours appropriate
to the appenrance of these threats.

Bowever, the bebavioural traits of animal communication cannot
be ordered like a genetic tree, and the phiylogenetic relations «
ationg vertebrates, derived from comparative morphology, are not
reflected in the toxonomy of their communicative behaviour, as far -
as we know it.

Many species have evolved highly specimlirzed ayetems, such as
the honey bee, many bird species and possibly dolphina.

Neither these syatems nor a dog's reponse to human verbal
command, represent primitive stages of human communication.

Ror is there evidence that the natural communication ayetem
of monkeys and apes constitutes a gradual approximation toward
language. .

The empirically-determined primitive beginnings of
lapgusge in man (in 18 months old infants, or in feeble-minded
individuals) are behaviourally very different from the signals that
animnls emit for easck cther, but with the wipdom of the animal
nature, how can we know they need a true language?

Many snimal communication syetems are probably evelutionary
offehoote, as is man's and cross-specific comparisons must be
carried out with great caution.

Numercus are the linguists who bave tried to find a Darwinian
phyllogenesis, with a view to working out a theory of the origin of
languages. I personally think it is more helpful to find a
phyllogenesis of the intellectual capacity for language in general,
without restraining oneself to the only form of the human vocallc
language, but including a1l forms of commmication that fit the
criteria we saw a few minutes ago, leaving to each species ite own
characteristics, morphological as well as communicative.

We know much too little of animal communication up to now to
apply any of the criteria we defined ae necessary to make a true
language, to any animal. We were, up to these very last experimeats
on chimps, unable, for lack of means of testing, to know if an
animal was capable of expressing abstract idems, or if he had
noticne of past and -future. Now, we know they have those capacitiea
from this common ¢ode learned in home-raised condition with man.

But do they use it?  Have they found in their natural environment
and soclety, the need for developing a real language?

This ie a line for future research.
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Another would be to study the brain development, to see
which of the different phylla would be capable of such
commanicative developments.

We have ¥nown, for several years, that electrical stimulation
of certain brain centres in insects, frogs, birde, and some mammale,
releasee the emission of acoustical signals totally identical te
naturally-preduced signals.

They are already genetically programmed. In man, nothing
such as this is poasible, apart from perhaps instinctive vocalisa-
tions, which do not belong to language.  This is a fundamentsl
difference with almost all animal systema. in which these signals
are generally innste.

A. functionnl dysaymmetry exlsts in the human brain at the
anatomical;[}ml.;;--;;mlig@isﬁupetm, amog other thinga,
characterizes Broca's area he language centre; also we know
that if this zone is eliminated surgically, rather early, another
one is reconstituted elsewhere.

The brain volume, as a function of the number of nervous
coxmections, probably hae a certain relationship with our problem,
aven if thrdugh cértain pathological ¢ases, we know that micro-
brains are sapakle -of the characteristica of language.

1f one goes on, down the evelutionary ecale, seeking the
baslc grounds of our own capacities, we find that unfortunately .
the entire evolutive series which Bapa.ratas ue from primates has
disappeared. This extends from Australo-pithecus to Neanderthal
and Oro-Magnon. All we have recovered is a few bonee and some
stones which is not much to rebuild a fundamental past.

No doubt we can attribute a form cof language to the early
Homo Sapiens, who, in my country among others, engraved and
painted the walls of the caves in the Perigardwith eymbolic
figurea. This could only ha.ve beun done by thinking beings, and
thus speaking beings.

palasontologiste have presented some evidence that langusge
is concomitant with tool work. Among those, the Freochman
Leroy-Gourand, who has expressed some very pertinent points of
view on the association of speech and tool-meking, s phenocwmenon
linked with bipedalism and brain development.

The latter permit us to consider, that the advent of
1language could have been located at the level of the Australo-
pithecus, at least under as rudimentary a form as that of their
stone chips.

But, from its very origin, this collection of signals
would have to be considered infinite, owing to the possibility of
combinations of signs which leads to an open vocabulary. This is
tha first condition of this acoustical communication sygtem
which differentiates it from all those of other animal species,
at the present state of our knowledge.

Host certainly, on a strict ansmtomical, phonatery and
auditory plane, there is a satisfactory evolution between the
phylum of primates and ours.
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Chimps, apnd other non-human primates, which are on the
other branch of the evolutionary tree, have, just as we do, the
basie possibilities for linguistic capacities, but do not have gur
vocalic abilities (at least, I hope they do not and will never
have-it). '

Finally, let me say that, we have actually, in the etate of
sciontiﬂc knowledge of animal behavicur, no final, or even major
argument, to propose to specialists for supporting the theory
of a perfectly unbroken philogeny between the fundamental
principles of any animal communication systems and human .
language. After all, if the experiments with the chimps are of
utmost importance for having revealed, at their level, unsuspected
properties of their brains, the subjecis were home-raised: by man
outside their natural and social context. Ap far as we know, none
of these monkeys use thie capacity in their natural behaviocur.

This is why we will reserve, for the moment, the term
paoudo-language for the most. evolved animal acoustic communication,
as have % u, , predecessors such ag
Buffon, who, Wﬁa&ria%e &, rejects the pospibility
of a principle of animal language in the human sense of the word.

It {5 quits PoEsible that “d81pHitia, whoss lenguage we are only
starting tSTdediglian, Taid monkeys, for which a new method of study
has been evolved, will be the starting point of new discoveries on
this important toplc, which must not be consldered on vocal grounds
anymore, but only on intellectual ability.

At the end of this lecture, I would like to remark that
btlologists use a term to define what organ or function in
living belngs grows in a way, such that the evolutionary goal
is earried too far and ite redundancy conducta the species to,
more or less, long term extincticn. This ia what we call
hypertely, anéd I believe I am, with Aesop, the second to think
that this word can be used for human langusge. The more one
reflects sbout human language, snd the more one mees to what
excoss its utilisation leads the species, one has the right.
to wonder if this function, however perfect it may be, does not
morit having the ettribute of being "hypertelic™. In fact, this
hypertely is that of the brain, and manlfests itself by an
hyperfunctioning of its secretiona, the concoptual thoughts

underlying language.

It cap be said, in a wvay, that if language is the best of
things, it contains within itself the pesds of the autodestruction
of our speciea, and by this right, it is then equal to tke worst
of things, which ia what the Gresk fabullst said around two
thousand and fifty years ago.

I leave to ench one of you the care of reflecting on thise
aphorism, even if you only retain the paradoxical side of it,
and to come to your own ¢onclusions, mccording to your philosophy,
and perbaps your optimiam,

Contd, References on
next page...
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