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Introduction

Thencwsthntanuh‘biﬁunnfﬂhimpanza:Painﬁngswasbehghﬂdina
London Art Gallery came as something of a surprise to the art world.
Whmitbmdurthﬂth:picmr:sinqmﬁonwerenutpomﬁts of
apm,buxw:reinfactpainﬁngspmducndbychimpanm,th:sdmﬁ.ﬁc
wt}rldjoinndwiththemwnrldinkﬂcpiugamrtfulmonpmmadings
and in adopting a mildly amused scepticism.

Butth::xpumwucnutﬂm.ThcavmgﬂEngﬁshmmlnvﬁmm
and hates abstract art. It is not surprising therefore that an animal which
paints abstract pictures produces a rather irritating mental conflict.
Should one praise the animal or curse the pictures?

The Press, along with many of the visitors to the exhibition, took one
extremist view or the other. The pictures were either viciously attacked as
nninsultmhumandignitg,urwﬂdlypraisﬁdasherﬂdingavimlncwm
fnrm..&.ﬁ:wdjsmnjngcyﬁsawthcmfﬂrwhattheywm-aurimuf
unigue documents, records of a new and biological approach to art.

Inthcpast,thcnﬁginsofhnmn:nanhmbeenpmbedfmmmemi
directions — the prehistoric remnants, the folk art of primitive peoples, the
pictures of the mentally unbalanced, and the scribbles of children. These
sources of information have been valuable in various ways, but each has its
own particular shortcomings and pitfalls. The prehistoric, for instance,
emerges as a rather sophisticated and advanced level of aesthetic pro-
duction. The folk art of contemporary so-called primitives is also highly
dﬂdﬂpedanditsmnbemmdmthat,ifthmisnncthingthatmbc
firmly established about “primitive art’, it is that it is anything but primi-
ﬁmmmnfth:insm:,aﬂsdnnﬁngmuughmdyini:suwnﬁﬂm
mﬂgﬁmclmcmﬁnyasafnrmnrcspadaﬁwdﬁddthmismm:ﬁm
casually claimed for it. Finally, that most promising of sources, the
infant scribble, can give a great deal of information about the fundamentals
of artistic creation, but quickly runs into trouble as soon as proud parents
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INTRODUCTION
start peering and coaxing or, worse, scoffing. This happens all too soon
and it does great credit to the machinery of the infant brain that, despite
this interference, all is not immediately lost.

Surveying this field it is obvious enough that any new source of really
simple aesthetic material must be invaluable to art theory. This is exactly
what the ape picture-makers provide. They show composition contraol,
but a minimum of it; they show calligraphic development, but a minimum
nfit;thcjfshnwmthfﬁcvariaﬁnn,butagainataminﬁmllwal.ﬂut,
more vividly than anywhere else, it is possible to come face to face with the
basic fundamentals of aesthetic creativity.

It is particularly valuable to compare their work with the human infant
scribbles and to ask questions about the way in which the two sets of
pimures,susimﬁua:thenutsﬂ,divergeasthemgmupanfarﬁm
grow older, with man rapidly outstripping his hairy cousins.

The aim of this book is to gather together for the first time and analyse
all the known information concerning this new biological source of
material and then (in the final chapter) to re-examine briefly the develop-
ment of human art in an attempt to establish a set of biological principles
of aesthetics.
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1. The History of Ape Picture-Making

If, as I have claimed, ape picture-making provides us with an important
new source of material for the analysis of human art, then it is a fair
question to ask why this source has been studied so little in the past. To
understand this, it is first necessary to look back at the formation of the
earliest captive ape colonies.

It was at the turn of the century that a young Harvard student called
Robert Yerkes first conceived the idea of setting up a breeding colony of
apes for the purpose of making comparisons between the psychology of
man and his nearest living relatives. But apes are expensive to obtain,
expensive to house, and expensive to feed, and it was not until thirty years
later, after numerous vicissitudes, that Yerkes was able to stand and admire
the newly completed Orange Park Research Station for Primate Studies,
in its sub-tropical Florida setting.

During the thirty years which his plan took to come to fruition,
chimpanzee studies were beginning in earnest in several other countries.
Apes had, of course, been kept in zoos and circuses for many years, but the
earliest important use of these animals for scientific research was by
Metchnikoff, in France, in the first years of this century, as a stand-in for
man in various medical projects. The details of Metchnikoff’s success
with these animals influenced Yerkes considerably and at the same time
he was able to gain a great deal of practical knowledge from the Abreu
primate collection in Cuba, where Mrs Rosalia Abreu had built up an
astonishing colony of pet monkeys and apes.

Yerkes was thus spurred on towards this ambitious plan for a full-scale
primate laboratory, but was overtaken by the German investigator Wolf-
gang Kihler who, at a small research station in the Canary Islands,
established in 1912, began to make chimpanzee studies of the kind Yerkes
was planning for his major station in the United States,

Had it not been for the First World War, the Canary Islands colony
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THE BIOLOGY OF ART

would almost certainly have developed and expanded to overshadow the
Yerkes project. Kohler’s experiments were tremendously successful, but
after the war was over the colony was broken up and the chimpanzees
sent away to Germany.

Once again, Yerkes was strengthened in his conviction that ape studies
were of vital importance to biology and, in the 1920, there was now no
captive colony of these animals in existence for purely scientific research
purposes. After years of delays and frustrations, Yerkes finally achieved
his goal in 1929 and building of the new station was completed in 1930.

Pre-war Investigations

It was the establishment of this colony that led directly to one of the first
published reports of primate picture-making. In 1931, a seven-and-a-half-
month-old female chimpanzee called Gua was separated from her mother,
The young ape had actually been born in captivity in the Abreu colony in
Cuba, but the latter was disbanded in 1930, owing to the death of Mrs
Abreu. Thirteen of the chimpanzees, including Gua and her mother, were
transferred to the newly opened Florida station.

Gua was loaned for a period of nine months to a young professor of
psychology, W. N. Kellogg, and his wife, at Indiana University. The
Kelloggs had a son ten months old and the boy and the ape lived togetheras
companions during the experimental period. The results of this study were
published in 1933. (The Ape and the Child by W. N. and L. A. Kellogg.)

Day by day, during the nine months the ape spent with them, the
Kelloggs tested, observed and examined every conceivable similarity and
difference between the two infants. One of the many tests was drawing on
papcrwithnpmcﬂ.ﬂmmnnspminlamﬁnnfmus&dmthhparﬁ-
cular test by the experimenters either before or after the results were ob-
tained. The discovery that the chimp, like the child, would scribble if
given the chance, did not apparently make any great impact on the Kel-
loggs, as they report the results of the tests extremely briefly. This is not
surprising, however, since the wealth of new information emerging daily
from their study must, at that date, have been overwhelming.

The scribbling of the chimpanzee resulted from the fact that each

16



THE HISTORY OF APE PICTURE-MAEING

month Gua and the Kelloggs’ son Donald were both given the ‘Gesell
Tests for Pre-school Children’. This test series comprises approximately
150 carefully standardized experiments of a very simple nature that can be
carried out with infants to establish whether they are advanced or ‘back-
ward® children.

In the case of Donald and Gua they were applied to ascertain the
relationship between the development rates of the two species. By the
fifth monthly testing, when Gua was twelve months and Donald was four-
teen and a half months old, a response to the so-called ‘ Gesell writing test’
was obtained for the first time in both. To score in this test the infant
simply has to make scribble marks of any sort when offered a pencil and
paper. The Kelloggs (p. 263) reported that ‘Gua does this excellently
after a brief demonstration by the examiner, but Donald does it for the
first time spontaneously, that is, without any demonstration whatever”.

At the next, the sixth, monthly testing Gua performed the scribbling
test spontaneously also, catching up, in this respect at least, with the human
infant, She fell behind Donald again at the eighth testing, however, when
(p. 266) ‘ Donald proves superior . . . in drawing a straight line in imitation
of the examiner, instead of simply scribbling’.

These are the only observations made on Gua’s scribbling responses,
except for the following description of a ‘play’ pattern seen when Gua was
thirteen and a half months old:

Probably one of the most astonishing and genuinely childlike forms of non-
social or self-play in which Gua ever indulged, was to occupy herself with the
moisture of her breath which had condensed upon the window pane. She
Wﬂuldmktmarksinﬂmﬁggedmwiththcmﬂﬂfhﬁinﬂﬂﬁngﬂamflalm
with the end of the finger itself. Of course her tracings had no particular
dirwﬁnnmxhapc;mth:vuyﬁuthatsh:wuulddmwﬂz:mmthis&shmn
minimdf,hsmadmm,munusuﬂirhightjrpeufbchnﬁnu:,mppuahtn
probably to early scribbling in children. It cannot be said that she deliberately
blew her breath upon the pane for the ‘purpose’ of making marks, as our
ubsmuﬁomsuggeswdthatm:prmmmofth:mistmmmmdam!m
her previous looking through the window. The well-developed tendency to
Pﬂimhcrﬁngcruxn:worsmgcuh}msmdmhtpmdispmcdhumm
kind of reaction. (P. 125.)
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THE BIOLOGY OF ART

To sum up, the Kelloggs made three important discoveries: (I) that a
chimpanzee will scribble if shown what to do; (2) that scribbling then
becomes a spontaneous action and (3) that the child’s scribbles quickly
become imitative, but the chimpanzee’s do not.

Whilst the Kelloggs were making their ape-child comparison in Indiana,
another young female chimpanzee, called Alpha, was also being given the
Gesell tests at the Yerkes station in Florida, She received the last of these
tests at the age of ten months and at that time had not yet given the drawing
response. If Jacobsen, Jacobsen and Yoshioka, who were studying Alpha’s
reactions at the time, had only carried on for another few months, they too
might have reached the vital stage and obtained scribbles from Alpha, as
did the Kelloggs from Gua. In retrospect, this seems particularly likely
since it was Alpha with whom the first really important and detailed
drawing experiments were carried out many years later by Paul Schiller.

The results of the Alpha tests were not to be published until 1951, but,
before moving to this post-war period, there are three other early studies
that should be mentioned. Firstly, it appears that Alexander Sokolowsky,
in the late 1920’s, in Germany, had made the basic observation that chimp-
anzees will draw, since a book of his called Erlebnisse mit wilden Tieren
(1928) contains a reproduction of a drawing by a chimpanzee called Tarzan
II from the Hagenbeck Zoo.

Secondly, H. Kluver, in his book on Behaviour Mechanisms in Monkeys
(1933), mentions thata capuchin monkey of his drew lines on the floor with
coloured chalks. This is the earliest record of picture-making by a monkey,
as opposed to one of the great apes, and it is particularly interesting that
in the other two instances of sub-ape picture-making the monkey species
nvolved is the same. Kluver's main interest in the drawings was to see if
the capuchin would copy a line or figure shown to it. In this respect, he
was disappointed.

Thirdly, there was an important study made in Russia. It is not known
exactly where the original influences came from to initiate this investigation
in Moscow; possibly from Metchnikoff in France, or Kohler in the Canary
Islands, or perhaps the interest in the field arose quite independently.
Whichever happened, it is known that, in 1913, Mrs Nadie Kohts (Plate

18



THE HISTORY OF APE PICTURE-MAKING
One) began a detailed study which paralleled in many ways the Kelloggs’
later child-ape investigation. Despite its early start, however, the Kohts
report was not published until 1935, two years after the Kelloggs' book had
appeared.

The similarity of the two studies can be judged from their titles. The
Kelloggs’, as mentioned earlier, was called The Ape and the Child, whilst
the Kohts document had the title Infant Ape and Human Child. The
Kohts volume includes photographs of chimpanzee scribbles and compares
them with those of the child. These Russian ape drawings must have been
executed before 1916 and are therefore the earliest ones known.

ThrKnhIssmdydiﬁminmcimpormntmpcctfmmthatnfﬁm
Kelloggs. The latter studied their chimp and child simultaneously for
nine months, whereas Kohts studied her chimpanzee for three years,
from 1913 to 1916, and her child for four years, from 1925 to 1929. Com-~
parisons by Kohts are therefore being made between responses
in time by a minimum of twelve years. However, one or two points of
fundamental importance are made in connection with differences in the
development of the drawings of the two species.

Kohts shows four pictures (see Fig. 1), two by Roody, her young son,
and two by Joni, the infant chimpanzec.mcachmemmisa‘ﬁrst-
stage’ and a ‘second-stage’ drawing. The two early drawings comprise
simple line-scribbles and are identical in style. The two later pictures,
however, are completely different, both from the early ones and from one
another, Kohts states that ‘ Notwithstanding Joni's constant fidgeting with
a pencil, his accomplishments in the field of pencilwork never went beyond
tracing several intersecting lines, while Roody (at 2 or 3) could already
master some elementary sketches of surrounding objects’.

There are two significant points made by Kohts here. Firstly, she
establishes for the first time that chimpanzee scribbles can change and
develop, Joni’s early drawing differs considerably from his later one, the
simple lines changing to highly characteristic criss-crossing in which bold
long lines are crossed with shorter ones, iﬂuau?ﬂtﬁghtmglﬁ-m
later stage of drawing clearly involves a deliberate intersection tendency
and is therefore the first recorded example of visual control in ape drawing.

19



Fic. 1. Four drawings from the Russian study by Kohts showing: (a) Early
scribble by chimpanzee Joni. () Early scribble by the experimenter’s son
Roody. (¢) Later drawing by Joni showing greater control and with distinct
intersection tendency, but no imagery. (d) Later drawing by Roody showing
development of recognizable image. (After Kohts, 1935.)

Secondly, Kohts notes the all-important difference between the two species
by stressing that although there is some sort of development in the chimp-
anzee scribbles, it does not reach the stage of image-formation, as does the
drawing of Roody. Beyond this Kohts does not go, but already it is an
important first step.

The Alpha Experiment
Despite the interest of these early studies, they were nevertheless general
works which only touched briefly on the picture-making capacities of
chimpanzees. It was not until 1951 that the first publication appeared
which was specifically concerned with ape drawings.
This came from the Yerkes laboratory but, surprisingly, makes no
20



THE HISTORY OF APE PICTURE-MAKING

reference to the observations of either Kohts or the Kelloggs. This does
not mean that their influence was entirely absent, however, for the paper,
entitled *Figural preferences in the drawings of a chimpanzee’, was not
published until after the death of its author, Paul Schiller, Had Schiller
lived, the reference list might well have included these earlier studies, but
all that was found by Schiller’s colleague, K. S. Lashley, amongst the
former’s effects, were 200 chimpanzee drawings by Alpha and some brief
notes.

Luckily Iashlzyhndbmduscmrhewo:kandh&dwmcankduut
some of the early tests with Alpha himself, so that he was able to compile
and edit the Schiller notes into a well-organized report. He was not, of
course, able to record all the early influences which led up to the Schiller
cxpcﬁmmxmdquitcﬁghﬂymnﬁnedhjms&fmpmﬁngandmd::ing
the results obtained from Alpha.

These results are too detailed to be discussed at length here, in this
brief historial sketch, and will be left, for detailed examination, until a later
chapter. Briefly, they establish beyond doubt the fact that, in the drawings
of a chimpanzee, it is possible to demonstrate not only & change of style
over a period of time, as Kohts fuund,butalsuadisﬁuﬁandund:ﬂiahie
sense of design and patterning, Experimental cards with various markings
were given to Alpha and she was allowed to draw on them. Repeatedly it
Wmmﬂitﬁtpﬁﬁﬁmmdmmreofthemmkingsmthewdsin-
fluenced the way in which the ape scribbled (see Fig. 12).

Schiller established therefore that, not only are the chimpanzee draw-
ings visually organized and controlled, but also that they are capable of
experimental manipulation.

The Congo Story
It was in 1953 that, quite by accident, this paper first came to my notice

and I determined then and there to continue Schiller’s work. At the time I
was at Oxford University studying the behaviour of fish, and I soon

to keep and maintain, Three years later I moved to London to take up the
post of Head of the Granada Television and Film Unit at the London Zoo.
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THE BIOLOGY OF ART

One of my new duties was to present a weekly animal programme from
the zoo and it was suggested that I should develop one particular animal
as a programme mascot. This gave me the chance I had been waiting for
and without delay a young chimpanzee was obtained and installed at the
Television Unit.

It was a one-year-old male and was named Congo. During the first few
months its only functions appeared to be biting, eating, screaming and
urinating and, despite its growing popularity on television, I was beginning
to despair of ever succeeding with any serious experimentation. Unlike
Gua, Congo had not been born in captivity. He was approximately one
year old in May 1956, when he first arrived at the zoo, and had spent
most of his first year as a wild animal in a tropical African forest. Little by
little, however, he began to change and soon became more than just a
mascot. In November 1956, at approximately one and a half years of age,
he produced his first drawing (Fig. 2) and this is how I recorded the
incident at the time:

I held out the pencil. His curiosity led him towards it. Gently I placed his
fingers around it and rested the point on the card. Then I let go. As I did so,
he moved his arm a little and then stopped. He stared at the card. Something
odd was coming out of the end of the pencil. It was Congo’s first line. It
wandered a short way and then stopped. Would it happen again? Yes, it did,
and again, and again. Still staring at the card, Congo began to draw line after
line and, as I watched, I noticed that he was beginning to concentrate the lines
in one particular region — a part of the card where there was a small ink blot.
This meant that, even in this very first scribble, Congo’s lines were not just
random scratchings and like Alpha, he carried in him the germ, no matter how
primitive, of visual patterning. (The Story of Congo, p. 61.)

From that point on, Congo produced picture after picture and it was
soon clear, even from his earliest scribbles, that his drawings were going to
be susceptible to experimental manipulation. But experimental drawings
with specially marked papers were not attempted in 1956. It was felt
that it was essential for the relationship between the experimenter and the
ape to be established and strengthened to the point where there was a
perfect rapport, a complete mutual trust and understanding. Unfortu-
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FIG.-; Tht_ﬁ.t;dr;l:mg;nd: by the cm;pmzac Congo at the London
Zoo, Note the orientation of the lines in relation to the position of the accidental
blot.

nately, many experiments with chimpanzees in the past have lacked this
vitaldcvdnpmcnt,withtheoutmmnthaxth:mutmobminodmdnudod
by chimpanzee temperament and personality factors and other inter-
ference elements that creep in if these highly sensitive creatures are treated
like other, more simple, experimental animals. (A zoologist once complained
to me that he had spent three whole days working on a test with a chimp-
anzee, but could not obtain any significant results. Had it been three years
instead of three days, I would perhaps have had some sympathy for
him.)

Just as I was ready to start serious experimental drawing tests with
Congo, a new ape picture-maker appeared on the horizon. Her name was
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THE BIOLOGY OF ART

Baltimore Betsy (Plate 2) and she was establishing a new and dramatic
approach to the subject, in the form of finger-paintings (Plates 3 and 4).
These paintings had won her a great deal of publicity and their arrival on
the scene at that time was to interrupt my quiet experimenting in a way
which I shall describe in a moment. But first, what of Betsy and her back-
ground?
The American Finger-painters

Finger-painting has been employed by child psychiatrists as a technique
for self-expression in human infants for many years. It was undoubtedly
these studies that first suggested the use of this simple method with the
chimpanzees. The earliest record of chimpanzee finger-paintings is in
1953, when three young apes called Christine, Beth and Dr Tom, were
all hard at work in the United States.

Christine lived on a farm in Pennsylvania with her owner Lilo Hess,
the animal photographer. The young chimpanzee was only six months old
when obtained and was the subject of a photographic study by Hess for
several years. At the age of two, Christine was given a blackboard and some
chalk and began drawing straight away. Unfortunately she ate all the
chalk but, in the words of Lilo Hess:

When I got some more the next day, I kept a close watch on her when she

drew. Her drawings consisted of irregular lines and circles similar to those of a

young child. She liked to do it, but never stuck to it for very long. It was

different with finger-painting. She liked this best of all. The colours intrigued
her, though I doubt that she used them with any feeling for their combination.

She liked the texture of the paints and enjoyed squeezing them through her

fingers. As soon as she saw the box of paints she said, *Ahh-ahh’, for “Very

good’, and jumped excitedly up and down. She would play with the paints for

as long as I let her. Her designs are so similar to a human child’s that a

psychologist could not tell them apart. (Christine, p. 31.)

Over at the Baltimore Zoo, Beth* and Dr Tom were about to prove this
last point. These two young chimpanzees were a one-year-old female and
a three-year-old male respectively and they appeared each week on a local
TV programme called “This is Your Zoo’. Arthur Watson, the zoo’s

* Apparently an earlier name for Betsy.
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PraTe 1. Nadjejeta Kohts and her young
chimpanzee Joni in Moscow in 1913. This 1s
the earliest known example of infra-human
picture making.

PLATE 2. Baltimore Betsy in action, producing a finger-
painting.
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PLATE 6. Brush-painting by Congo, showing typical radiating
fan pattern. (Collection Mrs G. L. Carrow, London.)
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PLATE 7. Sophie, an adult gorilla at Prate 8. Well-formed fan drawn
the Rotterdam Zoo, concentrating on a  on the wall of his cage by capuchin
drawing. monkey Pablo.

PLATE 9. Sophie producing a painting watched by her keeper, Baris.
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director, provided finger-painting equipment for the chimps as an item
on one of these programmes and the results were so fascinating that it
started him off on a long series of finger-painting sessions, culminating in
the spreading abroad of Betsy’s fame in 1957. During this period the
Baltimore apes’ finger-paintings were proving rewarding to the zoo as well
as to the chimpanzees and were being sold in large numbers.

In 1954 Baltimore finger-paintings were shown to child psychologists,
who boldly identified and analysed them. One of Dr Tom’s pictures, the
psychologists decided, was by an aggressive seven- or eight-year-old boy
with paranoid tendencies. Beth’s work was interpreted as that of a fiercely
bd]igcrcn:t:n-y:ar—uidgiﬂnfthns:himidtype.&smndpicmmby
Beth was also identified as by a ten-year-old girl, but in this case it was
said to be of the paranoid type and was reputed to show a strong father
identification.

It is easy to laugh at these interpretations, but in fairness to the psycho-
logists concerned, it should be stressed that the conclusions drawn were
based on years of study of thousands of finger-paintings by human children
and, unless the material provided in a scientific test is of the same class
as that used initially, little significance can be placed on the judgements,
one way or the other. Theimportautfac:h:r:,huwm,isthatthechﬂd
psychologists concerned, used as they were to studying thousands of
human infant pictures, were not able to distinguish the ape pictures as
infra-human. This is probably the only valid point that can be made in
this case, although it is worth remembering that the psychologists did
idmﬁfy:h:mmnecﬂy,thatthtmusmﬂarageufachimpismﬂin
advance of that of a child, and finally that, after appearing on television
mchwaek,abcrmntmmtalvmdmcimmmtsuunﬁkuly,wmina
chimpanzee.

Unfortunately, the commercial success of the Baltimore pictures pre-
vented the development of any serious experimental work. Since the
project was also accompanied by wide publicity which inevitably could not
resist the all-too-obvious opportunity to deflate some of the pomposities of
thﬁﬂﬂwurld,itissmaﬂmnduifthasuhinctwasuﬂmdasﬁtﬂemm
than a zoological joke.
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The Trans-Atlantic Challenge

As T said carlier, I was just about to start serious testing with Congo’s
drawings when the news of Betsy’s success filtered across the Atlantic.
Congo was not, of course, primarily an experimental animal. His first duty
was to his television public and it was soon clear that he was not expected
to leave Betsy’s position unchallenged. Instead of proceeding to experi-
mental drawings, Congo was switched to painting (Plate 5).

I rejected finger-painting as a technique, however, and developed a
method with Congo using brushes (see next chapter), Finger-painting
may be pleasing to look at, but this is largely due to accidental texturing,
rather than any deliberate patterning by the chimpanzee. Finger-painting
is, in fact, of so little value analytically that child psychologists have also
recently switched more and more to brush techniques. Alschuler and
Hattwick, in their study of Painting and Personality in human infants have,
for example, rejected finger-painting as a method: “because of the diffi-
culty of interpreting finished products, inasmuch as first patterns were
eradicated by later ones with no trace of the intermediate steps for subse-
quent analysis’. (Painting and Personality, Vol. I, p. 171.) Although
brushwork is preferable to finger-painting, this eradication difficulty is
not completely eliminated, but only reduced, a brush stroke still being
harder to analyse than a pencil mark. Another disadvantage with the
paintings was that they involved the use of colours (the reason for this will
be explained in the next chapter when methods are being discussed).

Although academically interesting in certain respects, ape paintings are
almost always misinterpreted when the finished pictures are shown. But
the move over to painting proved to be a mixed blessing, rather than a total
loss because, with the more dramatic results produced by this method
(see Plate 6) a great deal of attention soon came to be focused on Congo’s
picture-making abilities and, when experimental work was eventually
carried out, the way had been paved for it already.

A special television programme was devoted to Congo’s paintings,
during which he demonstrated his skill to an audience of 3,000,000. At
the end of the programme it had been arranged that I should issue a
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chnﬂmgcmmyoth:rapcmprodumpinmresofequalquaﬁty.Thh
challenge must have reached Baltimore, for shortly afterwards the director
of the London Zoo received a communication from Arthur Watson pro-
posing that twelve Betsy paintings should be sent to London to be exhi-
bited with twelve Congo paintings, and that the exhibition should then
go to the United States, where he would exhibit it himself in a similar
way.

Arrangements were made accordingly and, in September 1957, @ two-
chimp show of paintings by Congo and Betsy was held at the Institute of
Contemporary Arts in London. The exhibition was opened by Sir Julian
Huxley, who stressed the evolutionary aspects of the work. As he later
wrote:

The results show conclusively that chimpanzees do have artistic potentialities
which can be brought to light by providing suitable opportunitics, One of the
great mysteries of human evolution is the sudden outburst of art of a very high
quality in the Upper Paleolithic period. This becomes more comprehensible
Eom@dhammhaﬂmFﬁmiﬁwmwmﬁuﬁﬁﬁ, to which
was later added man’s unique capacity for symbol-making.

The exhibition aroused a great deal of interest but it also clouded the
issue to some extent. True enough, it had been possible to rush through
the first experimental tests, with successful results, in time to include a
panel of these at the gallery just before the show opened, but the serious
purpose of the investigation was almost obliterated by the joyous reaction
of the popular press. Everything from Congo cartoons to Congo calypsos
appeared and the situation was rapidly getting out of hand. The Institute
of Contemporary Arts was bombarded with requests to put the Congo
pictures on sale and, in a weak moment, it was agreed to do so. A rather
high price was placed on them, so that only a few would go, to the L.C.A."s
most insistent visitors. A few days later it was decided that this was a
mistake and that the selling of the picrumswmﬂdsmrtau'mdrhatwmld
lead away from the scientific value of the work. To our horror, we found
that it was too late, for, in those few days, practically every Congo picture
in the exhibition (twenty-four Congos were on show) had been sold.
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Luckily a detailed photographic record had been kept of almost all Congo
paintings and drawings, but even so, it was decided then and there to put
a ban on any further sales at any time.

Congo had painted enough pictures to have a new collection mounted
and sent to the United States with the returning Betsy paintings as
promised. He had reached a peak of picture-making activity and during
the winter of 1957-8 was hard at work completing many series of experi-

The Other Great Apes

Towards the end of 1957, the first paintings were obtained from an orang-
utan, called Alexander, at the London Zoo. The orang showed only mild
interest in the proceedings and, although the results (Plates A and B)
differed interestingly from Congo’s, no further studies were made with this
species. Alexander was approximately six years old at the time. If much
younger, more active, orang-utans had been available it might have been
worth while pursuing this development and perhaps in the future this
will be possible.

At about this time, but unknown to me, the third and greatest of the
great apes, the gorilla, was being added to the list of painting primates.
A particularly docile ten-year-old female gorilla called Sophie had started
painting and drawing at the Rotterdam Zoo, under the watchful eye of her
keeper, Chris Baris (Plates 7 and g¢). Although Sophie was the first
gorilla to paint successfully, she was not the first member of her species to
be tested in this way. In 1953, Professor Hediger, who was then director of
the Basle Zoo, published a report on a successful operation performedona
gorilla at Basle to remove a pencil from its stomach! This dramatic
occasion was the outcome of Hediger's pioneer attempt to produce the
first gorilla pictures, but although Achilla, the animal in question, did
make one or two markings with the pencil before swallowing it, the first
and real achievement with this species had to await the study with a con-
trollable specimen such as Sophie.

It was not until 1959 that Sophie’s activities came to light when, ironic-
ally, she was sent to Basle Zoo for a mating with their male Stefi, who was
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now successfully paired with Achilla, the latter having fully recovered
from her operation. During Sophie’s visit, the two females had to take it in
turns to live with the male and during her off-duty times Sophie is re-
puted to have pined for Stefi. It was during these periods that Baris
obtained a number of new pictures from her.

Later, back at Rotterdam Zoo, Sophie produced a special series of
twelve drawings and paintings at my request (see Plates 10 and 11),
and eventually Baris was even able to present her with a test series of
experimental papers, which I sent to him, identical to the ones employed
in the Congo experiments (see Figs. 32, 33, and 34). The results obtained
with Sophie are of particular interest and will be discussed at some length
in the chapters dealing with Composition and Calligraphy.

American Brush Painters
During 1957 and 1958 news of further ape picture-makers filtered through
from several sources. The Betsy-Congo exhibitions had received wide-
spread publicity throughout the world and a number of other chimps were
now being hustled on to the aesthetic band-wagon. Few of these were
serious attempts.

Two famous American television chimpanzees, J. Fred Muggs and
Kokomo, Jnr., were said to be making pictures, the latter, at least, using
brushes to do so. A more serious and apparently independent investigation
was being made in Washington at this time with a chimpanzee named
Zippy.

Zippy was also working with brushes and produced some rather char-
acteristic results, which were exhibited in the Senate House Museum in
Kingston, New York, in the autumn of 1957, at the same time as the
Betsy-Congo show was being held at the L.C.A. in London. It was later
discovered that, by pure coincidence, the two exhibitions had opened on
exactly the same day, September 17th. The unusual feature of Zippy's
wkisﬂ:mt,inail&ixufhcrpicmmknmmm:,thebﬁsicmuﬁfis
horizontal (see Plates 12 and 13). Horizontality as a basic motif was
rare amongst uthuprimattsmdwasmlyfumdﬁadﬁmimnt theme in
Zippy, in a few of Alexander’s paintings and in Congo’s later work.
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The European Scene

During the spring of 1958 a film was made demonstrating Congo’s paint-
ing technique and this was presented at the XVth International Congress of
Zoology in London in July. At this conference the existence of three other
primate picture-makers came to light - Bella, a chimpanzee in Holland,
Pablo, a capuchin monkey in Germany, and Jonny, a large male chimp-
anzee at the Vienna Zoo. Of the latter, little was known until the publica-
tion of a short paper by the experimenter, Hermann Goja, in the Zeit-
schrift fiir Tierpsychologie, in 1959.

It appears that Goja had succeeded, in 1957, in inducing two chimp-
anzees, Jonny and Fanny, and two orang-utans, Elli and Emil, to draw and
paint at the Vienna Zoo, but that only one of the four, the male Jonny,
responded satisfactorily, enjoyed drawing, and did so repeatedly. Goja
reports that when Jonny was drawing with a pencil

. . . he moved the latter with small rhythmical movements of the fingertips,
shifting the cardboard as he went on and filling it, beginning from its middle,
with lirtle scrawls. When using coloured chalk or a brush dipped in colour,
he painted larger movements, moving his arm at the elbow-joint. He preferred
red to other colours.

1 have studied two of Jonny’s drawings and they are highly char-
acteristic, made up, as Goja says, of short, weak, meandering lines arranged
all over the page in apparently random order (see Fig. 3). It is undoubtedly
the fingertip control, with no accompanying arm action, that creates this
style. It is astonishing the way in which, as more and more primates are
added to the picture-making list, so the individual styles become more
and more striking — Sophie, with her tight little zigzags, Zippy, with her
bold horizontals, Alpha with her corner-marking, Jonny with his tiny
scrawls, and so on.

One interesting point about Jonny was that drawing and painting
excited him sexually and the “sexual excitation increased with the zeal of
his occupation’. Judging by his photograph, Jonny is a sexually mature
male and is probably the only adult male primate that has been induced to
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FiG. 3. Typical drawing by adult male chimpanzee Jonny, at the Vienna Zoo.

L

draw repeatedly (both Alpha and Sophie were adults, it is true, but both
were female). Whether this scxual excitement was an aberrant response
peculiar to Jonny, or whether it will emerge as a regular accompaniment
of drawing when other adult males are tested, remains to be seen. Which-
ever happens, it is nevertheless a most intriguing observation, worthy of
further investigation.

Bella, the chimpanzee in Holland, was studied in the spring of 1958 at
the Amsterdam Zoo by Miss Hylkema, under the direction of Dr Antoni
Kortlandt.* Kortlandt had been interested for some time in the problem
of the ancestry of the Great Apes and was following up all possible

* In 1959 M. Kooy, a second pupil of Kortlandt, obtained thirty pictures
from another chimpanzee called Flupje, a two-and-a-half-year-old female. Mostof
Flupje’s pictures wmmdcupofﬁmphmdshtﬁnu,hmmdmmm
a moderately well-formed circle.
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clues concerning any latent ape capacities. In this connexion, he set Miss
Hylkema the task of obtaining drawings from Bella, a five-year-old female
chimpanzee. This test series was unfortunately cut short and most of the
results were lost, but Kortlandt has compiled a brief (unpublished) report,
which includes the following passages:

. . - The most striking thing about Bella, when she was in a good drawing mood,
was her high level of motivation. Miss Hylkema once made the mistake of
interfering when Bella was in the middle of a drawing, with the result that she
was bitten by the animal. Bella would never bite when Miss Hylkema inter-
fered with any other activity, not even when taking attractive food away from
her. . . . Bella was never observed to perform any other activities with the same
intense level of concentration, with the exception of social playing and romp-
ing. She could even make one drawing after another for a quarter of an hour
continuously - an unheard-of degree of perseverance for Bella! . . . When she
was drawing at full intensity, she took up a lying or crouching position on the
ground, completely absorbed and totally uninterested in such things as oranges
or sweets unitil the drawing was “finished”. . . . Gradually the tendency arose
to fill the whole sheet instead of only the centre part. Afier filling the centre,
Bella shifted to the as yet blank parts of the paper. When, to her, the picture
was finished, she turned the paper over, filled the other side, and then suddenly
put the paper in her mouth. . . . A tendency to make criss-cross patterns arose
at later stages of theexperiment, at about the time when Bellashoweda stronger
urge to fill the whole sheet. . . . In all sessions, the interest usually waned after
a series of drawings had been completed during a period of from ten to fifteen
minutes. Between the successive drawings there was usually a small pause,
No further progress was noted after the filling-the-whole-sheet and the criss-
Cross stage.

What Kortlandt does not mention in his report is that one of the Bella
drawings shows a definite fan pattern of the type frequently produced by
Congo (Fig. 4). A third example of this fan pattern was seen for the first
time at the XVth International Congress of Zoology and arrived from
a most unexpected source, namely, a small capuchin monkey named
Pablo.

Pablo was being studied by Professor Bernhard Rensch, in Germany,
who in 1957 published a report of investigations into the role of aesthetic
factors in colour and pattern preference in certain monkeys and apes. He
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PLATE 10. A drawing by Sophic showing her charactenistic
short zig-zag style.

PLATE 11I. A painting by the gorilla Sophie.



PLATE 12. Painting by the New York chimpanzee Zippy. Note
the horizontal motif. (Collection Mrs E. Crane Chadbourne,
Kingston, N.Y.)

PLATE 13. Painting by chimpanzee Zippy. (Collection Mrs E.
Crane Chadbourne.)



found that, in certain situations where the animals had to choose between
regular and irregular patterns, they preferred the regular or rhythmic
patterns, He also made the highly significant discovery that, when aesthetic
colour preference tests were repeated after a period of time, some of the
animals had changed their preferences, and this Rensch classified as the
existence of ‘aesthetic vogues’® in primates. The importance of this will
become clear later when Congo’s aesthetic development is dealt with in
detail.

In 1958 Rensch published a further report dealing mainly with the
extension of the tests to birds and fish. The birds he tested, a jackdaw and
a crow, showed preferences for the regular patterns, like the primates.
The fish, however, did not. They were more attracted by the irregular
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patterns. At the end of this report, Rensch included a short section on
dmwingsnndpainﬁngsbyprimamandpubﬁshcd the picture shown here
(Plate 8) of the capuchin Pablo drawing with chalk on the wall of its
enclosure. This animal is quite clearly caught in the act of producing an
excellently formed fan pattern. At the Congress, Rensch compared the
Symmetry of the fan patterns of Congo and Pablo and cited these as
further examples of rhythm or “regularity preferences’ of an aesthetic
nature.

The Festival Hall Exhibition
At this point I began to expand my studies of Congo’s picture-making.
Congo had been producing pictures for nearly two years and during this
time had changed his style considerably. It now became possible to com-
pare his graphic development with that of human infants,

In the past, only the brief reference in the Kohts monograph had
indicated the possibility of making such a study. But now, with Congo’s
calligraphic evolution over a two-year period and through several hun-
dred pictures, it was possible for the first time to make detailed
comparisons with the already well-tabulated data available from child
psychologists,

After discmsinnswithMcwyany,memui&c,itwas decided 1o
hold a further exhibition and on this occasion to hang Congo’s paintings
alongside those of very young children. Levy was also particularly
inter:mdinpuinﬁngﬂutﬂ:erﬂationshipbctwm@cpainﬁngsmd
contemporary adult human ‘action paintings’, and obtained a collection
of the latter for the purpose. The three groups of pictures were shown
together at an exhibition in September 1958 at the Royal Festival Hall in
London,

It was atabnu:tbistimnth.aICungo himself was beginning to grow out
of his painting phase. He was not exactly losing interest. It was rather that his
urge to paint was gradually being obliterared by (more physical) competing
urges.ﬂsahﬁlthyyouuggmwingmalc,hewassmﬁngmassmhjmsdf
and, on those occasions when he was in the mood for ‘rhythmic self-
expression’ preferred to do it with bodﬂyg?mnasﬁcs,rathcrthanwithmm
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brush strokes. At the end of 1958 we were forced to give full recognition to
Congo’s impending ape-hood, and he went to live with two young female
chimpanzees in the London Zoo’s monkey house where, after some
months, he has now adjusted to the new living routine,

The * Six-chimp® Test
During the summer of 1959, I made a special test to investigate individual
variation in drawing responses. It was already evident that of the various
individual primates scattered from Moscow to New York, which had
drawn or painted, there were widely differing styles. But the conditions of
the tests were also without doubt extremely varied. It was an open ques-
tion as to whether a group of chimpanzees, tested one by one, with an
identical method and identical materials, would show marked individual

F16. 5. Drawing by young chimpanzee Josie at the London zuo'l"l:.u:nxl
the next four drawings were all produced under identical conditions.
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F1G. 8. Drawing by chimpanzee Fifi.

F1G. 9. Drawing by chimpanzee Jubi.
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differences in the graphic response. It seemed fairly certain because of the
very striking range of styles already described, but it was nevertheless
worth answering this criticism with a controlled test,

In the new * Chimpanzee Den’ at the London Zoo a group of six chimp-
anzees live together and are daily put through a series of intelligence tests
and exercises for the interest of the public. These animals were ideal
material for the experiment because they were fully trained, mentally
alert, and had all experienced the same daily routine for some time past.
The drawing tests were carried out inside the den and each animal was
brought out by itself, tested, returned to the rest quarters, and the next
one brought out, until all had been tested, This was done on several
occasions and it was quickly discovered that each animal could be identi-
fied by its drawing style. Five examples are shown in Figs. 5,6, 7,8 and 9.
These pictures were drawn under identical conditions on the occasion of
the first day’s testing, and with equally soft charcoal pencils. Despite this,
Beebee’s picture, for example, is a soft, gentle, tentative exploration of a
new experience, whilst Fifi’s is a bold, brash, almost ready-made statement.
It is interesting that Fifi was the leader of the group of six and Beebee was
a quiet, amiable individual. But this kind of thinking can lead to dangerous
mistakes and, until we have many more tests from many more individuals,
it will not be safe to make such personality comparisons.

These individual differences were fairly consistent over a number of
tests and could not be explained away by age or size differences, although
the youngest of the six, a one-year-old male, did refuse to take part in the
experiment. Nothing could induce him to put pencil to paper, although he
was always re-tested each time.

A particularly interesting point emerged accidentally from this six-
chimp test, concerning the way the first line was made by each animal.
None had had drawing experience before and I assumed that I would have
to go through the same routine that I used on the occasion of Congo’s first
drawing, with each one in turn. Kortlandt had reported exactly the same
need for a preliminary demonstration with Bella’s first picture, and there,
00, the animal had quickly learned after brief instruction. The Kelloggs
had made similar observations with Gua and it may be recalled that they
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disﬁnguishzdbctwnmnpcandchﬂd,nmthismpons:,staﬁngthat
Donald showed a spontaneous response, whereas Gua had to be shown a
line and how it was made.

This observation cannot, I am afraid, stand up to the facts which the
six-chimp test provided. True enough, the first three chimps (Josie, Bee-
bee and Charlie) each had to be shown what to do in the usual way. Also,
each one needed no further help after it had made its first line. But then,
whmchefamthunn,Fiﬁ,mm:nut,tomyasmniahmen:shegmbbedm
pmtﬂ&ummeandsmtedtoworkwithmﬁmyhmimﬁnn.mmnugh:
struck me that this must be the result of imitation and I turned quickly
mundmsetadmscdusterofjmmgchimpsaﬂhmgingfmmthcwﬁcnf
their rest-room at the spot which gave them the clearest view of the draw-
ingFiﬁwasmaking.Ihadbemsuahsnrbcdinwambingthtdnwings
nnergennmthepaper,thnt[hndnutrmlimdthattheﬂhimpanml}m
wasmuchquiﬂcrthmusuaLIwasmidaft:rwardsthnt,b:hindmyback,
the silent huddle had hung throughout the tests, intently watching every
move, as if their very lives depended on it.

Dﬁpimthis,thcfactthatFiﬁwnsmlﬁdarnfthn group made me
suspicious. It could just have been that, being the leader, she always took
action in a new situation, without waiting for directions. But the fifth
chimp, Jubi, answered this doubt. She was small and the least assertive of
the group. But, nevertheless, she had seen enough. She did not actually
tﬂkﬁthtpcncilfmmme,butwh:nlhsndeditmhcrshl:smjghmway
started to draw. When the test was over, I was once again impressed by
the tremendous importance that this drawing response can have for apes.
Congo several times had screaming tantrums when I had to cut short a
session of drawing or painting suddenly. Kortlandt reports similar findings
withB:l]n,HmfnmdthesnmcwithEh&sﬁn:,mdhmmwmthis
group of young chimps absorbed and fascinated by an activity which they
had never experienced before and from which they obtained none of the
usual rewards of food that had to be given with their other intelligence
tests. Ghvinushrthegmphicrﬁpuﬂscisaasigniﬂcmttothmasitismm.
One cannot help being surprised, perhaps unreasonsbly, that the activity
is never developed by apes without artificial aid from man.
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Recent Russian Tests

Lastly, and much to my surprise, word came from Russia late in 1959
that Mrs Kohts was still working with chimpanzees and that, nearly fifty
years after she made her first study of chimpanzee behaviour, she and her
colleagues in Moscow were obtaining more ape drawings and also draw-
ings from capuchin monkeys.

She very kindly sent me photographs of some of these pictures, a few of
which are reproduced here (see Plates 14, 15 and 16 and Figs. 10and 11).
The two capuchins, Claro, a male, and Cobra, a female, were tested in
November 1958 (Plates 14, 15 and 16). At the same time, a six-year-old
female chimpanzee called Rosa was persuaded to draw for them (Fig. 10).
Two adult male chimpanzees also made drawings. One, called Raphael, was

r-""-—"i*i\"*""n
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Fi1G. 10. Drawing by chimpanzee Rosa.
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Prates A and B

a male at the London Zoo, Note

T'he first orang-utan pictures, by Alexander,
the horizontal motif.



Prates € and D

Multi-stage paintings, completed in five phases — vellow, red, green, whitc,
and black.



F16. 11. Drawing by adult chimpanzee Peter, showing central
concentrate and corner marking.

tested at the Pavlov Laboratories and the other, called Peter, was from the
Moscow Zoopark. Peter’s drawings are undoubtedly the most interesting.
They show a distinct sense of design with dense masses of scribble con-
centrated in restricted areas, less condensed scribbling spreading out over
the page space, and with distinct corner-marking (see Fig. 11).

This then is the brief history of the twentieth-century phenomenon of
‘Ape Art’,

That it should have blossomed at the present time is no accident, for
both the worlds of science and art were ripe for it. The former has arrived
at a point where, in zoological spheres, objective imental studies of
animal behaviour patterns are flourishing, thanks to the concerted efforts
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of the comparative ethologists and the animal psychologists. The art
world, on the other hand, has experienced wave after wave of increasingly
extreme reactions against the fading, traditional, communicatory functions
of painting. As a result, human painting today has become increasingly
abstract and has returned motivationally to a state similar to that found in
the primates, namely pure aesthetic experimentation. With zoology and art
in these phases, the stage was set.



HISTORICAL TABLE OF INFRA-HUMAN PICTURE-MAKERS

AGEIN|
iy SPECIES | SEX m D;:E PL::' MEPERL H:;:-'
ML STUD-| STUDY STUDY MENTER |tygpes
IED

1. Joni Chimpanzee | & |1}—4 |1913-16 | Moscow Eohts [y
2. Tarzn I1 Chimpanzee | & ? 1928 | Hamburg Sokolowsky | Few
3. Gm Chimpanzee | 2 | -1} |1931-32 | Indiana Kellogg |Few
4 ? Capuchin | # 1933 ? Kluver Few
5. Peter Chimpenzee | & | Adult| rg4r | Moscow Kohts ?
6. Alpha Chimpanzee | ? | Adult | 1941-51 | Florida Schiller | 200
7. Achilla Gorilla ¢ | Adult| 1952 |Basle Hediger | Few
£. Dr Tom Chimpanzee | & 4 1953 | Baltmore Watson ?
9. Betsy Chimpanzee | ¢ | 1-8 |1953-60 | Baltimore |Watson | Many
10. Christine  |Chimpanzee | 2 | 2 | 1954 |Pennsylvania | Hess Few
1= o Chimpanzee | ¢ | 2-4 [1956-59 |London  |Morris 384
12. Alexander | Orang-utan | & | 6 1957 | London Morris Few
13. Zippy Chimpanzee | 2 | 7 1957 | Washington | Ecyer g
14 J. Fred Muggs| Chimpanzee | & | ? 1957 | New York ? Few
15. Kokomo, Jor. | Chimpanzee | 72 | ? 1957 |New York | Garroway | 7
16. Sophie Gorilla 9 | Adult| 1957-59 | Rotterdam | Baris Maoy
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RAME OF SPECIES | SEX ;’i::; n;:l n:r“ BETERL N:n:-'

ANIMAL STUD-| STUDY STUDY MENTER | rygEs

IED

17. Jonny Chimpanzee | ¢ | Adult| 1957 |Vienna Goja 150
18. Fanny Chimpanzee | § [Adult| 1957 | Vienna Goja Few
19. Eilie Orang-utan | 2 5 1957 | Vienna Goja Few
20, Emil Omng-utan | & ? 1957 | Vienna Goja Few
21. Pablo Capuchin 3| ? 1958 | Munster Rensch Few
22. Bella Chimpanzee | 2 | 5 1958 |Amsterdam | Kortlandr | Few
23. Claro Capuchin a S 1958 | Moscow Kohts ?
24. Cobma Capuchin 2| ? 1958 | Moscow Kohts ?
25. Rosa Chimpanzee | 2 6 1958 | Moscow Fohts
26. Raphael Chimpanzee | & |Adult| 1958 |Moscow Kohts ?
27. Flupje Chimpanzee | § | 21 1959 |Amsterdam | Kooy 30
28. Fifi Chimpanzee | @ | 4 | 1959 |London Morris Few
29. Josic Chimpanzee | ¢ 3 1959 |London Morris Few
30. Charlie Chimpanzee | & | 3 1959 | London Morris Few
3. Jubi Chimpanzee | 2 | 3 1959 | London Morris Few
32. Bechee Chimpanzee | 2 | 3 1959 | London Moaorris Few




2. Methods and Materials

Bcfurcgningunmdismssandamlysethemﬂtmtsuﬁhcapepicnm,
thmmwmcqumﬁmsmnmningm:thndulugytub:mmnilthas
alreadybamshmmudmwingstglmmdjﬁcrﬁumindiﬁduﬂmindhd-
dual, even when standard experimental conditions are applied, but this
does not alter the fact that variations in the methods employed to obtain
Bpepicmmwﬂlslsuintmduoem!diﬁonalﬂndunwamedwﬁaﬁminm
results.

Schiller’s work with Alpha was carried out in a standardized manner
and Lashley has described this briefly. Also, all the experimental drawings
obtained from Congo, Fifi and the other London Zoo chimpanzees were
obtained under standardized conditions. Sophie, the Rotterdam gorilla,
also used standard Congo test papers for her experimental series.

Of the work of the other primates, little is recorded as to the exact
methods used and it is doubtful if, in most cases, any real attempt 10
standardize the situation was made. In many instances the animals pro-
dumdsofewPimmsthatthepmhlmcnnhardlyhawaﬁmmapm
were simply given drawing or painting equipment, of whatever kind was
to hand, and encouraged to work with it in any way they would. Studies
of this type, which have been included in the last chapter in an attempt to
give a reasonably comprehensive review, will receive very little attention
in the following chapters. Only those tests, the methodology of which can
be described here, can justifiably be used when it comes to the question of
the analysis of picture contents.

Remote-control Tests

Alpha was a fully adult, eighteen-year-old female chimpanzee when she
was receiving her experimental test papers. Itwasnntpossfblcmhmiﬂe
her and all the work had to be carried out with the experimenter outside
the animal’s cage. Naturally this limited the control to some extent.
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Before the serious testing had started, Alpha had frequently shown a
great interest in scribbling, but no attempt had then been made to stan-
dardize the situation:

When she sees a member of the staff with pencil and notebook, she begs and,

ifg;ivcnpmﬁlmdpapcr,mﬁrﬁwiihthmnmammnofh:rmge. She grasps

the pencil with four fingers across the palm and with her thumb extended
mngitalmnﬂwmepoimﬂﬁsdumsygraspmakuitnmquhum
kc:phﬂfﬂrﬂ:mnimus:vcrﬁcalinnrdcrmhﬁngth:pmci]puimunthcpnpcr.

She places the paper on the floor, makes a few marks on it, usually turns it

over repeatedly, and continues to make marks until the pencil point breaks.

She uses either hand with equal facility, but more frequently the right.

The main problem for Schiller was to retrieve a drawing from Alpha
for analysis. Sometimes she would hand it back, but more often she tore it
up. In order to avoid this he constructed a simple frame for use with the
test series. This consisted of a 12in. % 15 in. board, with a short handle,
which could be slipped under the cage door and held in position by the
experimenter. On the board there was a 2 in. wide grey frame under which
the test paper could be fastened. Alpha was thus presented with a drawing
area of 8 in. X 11 in., in a set position.

&stestﬂhjm,mriuusﬁgumwer:cmﬁ'ommluumdpapcrandplstudﬂum
sheets of contrasting colour, or openings were cut in the sheets and con-
trnsﬁngpnpcrpastadb:hiud..ﬁlphnmgivmmurmﬁmtmpmdls
of different colours and allowed to draw for from 10 to 180 secs. before the
board was withdrawn. Only rarely did she attempt to snatch the board or to

tear off the paper. Throughout the test periods she usually squatted before
the drawing board, intent on her scribbling.

There are several disadvantages in this remote-control method. The
principal one is that one cannot standardize the position of the ape in
relation to the paper. For example, it is reported that  Alpha usually sat
facing the bottom of the figure, but sometimes worked from the side’, This
means that, from the study of a completed drawing, the making of which
Wwas not witnessed, it would be impossible to distinguish between true
vertical and horizontal lines, or between lefi-right and up-and-down
compositional tendencies. Furthermore, if & crossing of lines appeared, it
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could be a genuine intersection tendency, or simply that the animal made
the same type of line before and after a shift in body position. Luckily
Schiller made notes at each testing, so that information given about
Alpha’s various compositional and calligraphic tendencies is reliable
enough, but it would be much more satisfactory if the finished products
could have been given a top and a bottom, in relation to the position of the
animal,

If in the future remote-control proved necessary with certain apes, it
should be possible to design a special narrow cage that gave the animal no
choice of positions when it approached the drawing board.

Other interesting comments on Alpha’s drawing techniques include the
intriguing observation that once, when she was starved of paper, she found
and tried to draw on a dead leaf. One can hardly resist the fanciful question
of what would happen if she was turned loose, with a box of pencils, in her
native forests!

Another significant point was her anti-social approach to the subject of
picture-making:

For at least the past ten years her behaviour with pencil and paper has been
essentially as at present. During this time she has never been directly rewarded
for drawing, and it is quite evident that the activity does not involve social
rewards. If possible she retires with her paper to a far side of the cage (in pre-
experimental period), turns her back to the observer, works for a time with
complete preoccupation, and eventually tears up the paper. If caged with
another animal that watches her drawing, she shoulders the other aside or
turns away to work in a corner, The motivation is intense. She will disregard
food when she sees someone with pencil and paper and will beg for these. The
diary records contain frequent notation concerning her interest in mechanical
devices and she continually begs for opportunity to untie shoelaces or un-
button cuffs. The drive to manipulation is apparently autonomous. A few
other of the sixty animals in the colony show similar mechanical mterests
but in no other adult is it so strongly developed.

It was Schiller’s opinion thar Alpha was not so much interested in the
effects of her drawing as in the action itself. But he has to admit that

. - . there is certainly another factor at work. She does not draw with a pointed
stick and discards or chews up the crayon when the point breaks and it no
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longer marks. Given paper and pencil with broken point, she retires to a

corner, examines the point, makes a few tentative strokes, then returns to the

front of the cage to beg. The fact of marking is thus an essential part of the
activity.

These last two points, about the nature of the rewards involved in ape
picture making, answer two frequent criticisms. The first is that the animal
is only scribbling because it is being given food, titbits, etc. When it is
explained that no direct reward is given, the next comment is that the
animal is nevertheless being rewarded socially by the attentions of the
experimenter. The observations with Alpha clearly eliminate that. The
other criticism is that the animal may genuinely be getting its reward
from doing the drawing, but it is only a reward in the form of the *motoric
pleasure’ gained from making the rhythmic arm movements. The fact that
Alpha refused to draw with a pointed stick answers that point, and finally
leaves no doubt that here is an activity with a visual reward, strictly com-
parable with the drawing activities of human infants.

Of the other remote-control tests, little can be said. The test with the
gorilla Achilla ended in disaster as the animal swallowed the pencil. The
tests with the large male chimpanzee Jonny involved the animal *shifting
the cardboard as he went on’, so that once again there was no standardiza-
tion of the test card presentation. Attempts with the little capuchin Pablo,
to obtain drawings on removable sheets did not succeed and the only
record of the chalk drawings that he made on his enclosure wall is the
photograph shown in Plate 8. Clearly, it is preferable to test tame
individuals, where the experimenter and the ape sit together, with the latter
completely under control, and, if further remote tests are carried out, they
should if possible be made in specially designed pieces of apparatus.

Proximity Tests with Congo
All of the 384 pictures obtained from Congo were made whilst the animal
was under the age of four and it was therefore possible for the experi-
menter to work in close proximity with the chimpanzee. For a standard
drawing or painting session, Congo was placed into an infant’s high chair
(see Plate 5). This helped to reduce irrelevant movement and assisted
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PLATE 14. Drawing by
Moscow capuchin monkey
Claro.

PLATE 16. Drawing by
capuchin Cobra.



PLATE 18. Scratch-lines produced with finger-nails.
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infmusinghisamﬁﬂnonwhnmhappmodmbcplamdinﬁnnmfhim
on the tray.

ﬁsConguwlarge:,itwasnemarymmodifythismy,alarger
buardbcingﬁmdmit,givingaﬂﬂwurktngminfrmtufmcmimal
of 17in. X 20in.

Iurhecascufdmwings,ashmufpapﬂwnsplanedunth:hoardin
fmntufﬂungn,whownsthmhanda:dapm:ﬂnrmymmdaﬂnwndm
smm%ﬂchmmmﬁngmepapu,:h::xpﬁimmmsﬂ&nmedi-
ﬂtﬂlyinﬁﬂntufhim.Thispositiﬂnwasimpﬂrtantasitelimimmdaﬂjr
possibility of artificial ‘side-effect’. If the experimenter had been sitting
tunncsidi:nfOongo,thelanHmjghthnmdmwnmumunthn:sid:ufthe
papcrsimplybmmh:happmmimbcfadngmmmwardsthuxpui-
menter.

ﬁshﬂedmwingnmwnkmnmthmafcwminutﬁmmmplmﬁs
wirhﬁlpha,itm&equmdyaminafmsmdx.mdmwingmded
innneufthmcwm.EitherCnngnhandﬂdth:pendlhﬂckmmtﬂpﬂi-
mmtnr,urhesimplyputitduwnunthcbuard,nraltmnﬁwlyh:mrmdtu
play with it, rolling it about or holding it in his mouth. Whenever any of
mthiﬂsshﬂppmed,thtnpuimmhdduuthishandandmimdfur
Congo toplag:thcpmciiiuit.Whﬂnthiswasdun:,th:dmwingwns
remnvtdandt_h:n:xtpapcru:cardputinitsplace.ﬁﬁu{]nnguhtdhada
fewmndsmsmﬁnizcthencwpapﬂ{andanypamﬁmmm@ﬁbem
it)hcwaannmagainhnndedthepmdlandmewhul:prmmre-
peated.

A typical drawing session lasted between fifteen and thirty minutes and
usually resulted in the production of between five and ten drawings.
Somaﬁmﬁ,hemnutmmcmmdforpimmaﬁngmdlmiumﬂt
aﬁﬁm:ﬁmtfcwpimrﬁ.ﬁtmhertimﬁhcminsaﬁabl:mdonm
memorable occasion worked non-stop for practically an hour, producing
the huge total of thirty-three drawings and paintings. But both these very
short and very long sessions were rare in occurrence.

Itmjghlbearguﬂdthmauicdymnmﬂndﬁmingofthedmwings,th:
Pﬂummdth:mmuld!mchemmployad,hutthnmmufm
mmmmdﬂinmﬁgtﬁmmdethismdﬁimble. Special kinds of tests
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were, of course, made from time to time, but even so these did not usually
involve any completely fixed time limit. For example, in some instances
Congo was presented with a large number of sheets of paper in quick
succession and was only allowed to draw one line on each. The time spent
on each of these drawings was naturally less variable, but nevertheless it
was the ending of the line that was the finishing-point, not some artificial
time limit,

Exccptinemﬁn:drmlmsmm,nntmtwasmt:rminamdbythe
taking away of the pencil, crayon, or brush while the animal was still
working with it. In the special tests just mentioned, where he was only
allowed to complete one line, even if he wanted to go on, the pencil was not
taken away. The experimenter simply ‘asked for it* by holding out his
hand. Performing this action towards Congo became an important *ritual’
in test procedure, During one or two early sessions, before a standard
routine had been worked out, attempts to remove equipment that was in
use resulted in screaming tantrums, as already mentioned. The fact that
Congo, like Alpha, never received any direct reward for picture-making,
clearly underlines the powerful character of self-rewarding activities of this
type.

There are several difficulties that have to be overcome with a chim-
anzee, when carrying out tests of the kind described above, Early on, the
biting, chewing, or breaking of pencils has to be dealt with. The great
apes have extremely muscular lips that are used a great deal to test and
investigate any small object, and although Hediger was unhappily power-
less to control the gorilla that swallowed the pencil given to it, Congo’s
early oral investigations of pencils and crayons were easily stopped with-
out any great difficulty by mild threats from the experimenter.

Later, when painting was introduced, the problem re-emerged in the
form of paint-sucking. Although non-poisonous water-paints had been
carefully selected, the swallowing of any quantity of any kind of paint was
undesirable and threats were used once again. They were less effective than
before, especially where white paint was concerned. Congo’s regular drink
at the time was milk and the visual resemblance was such that any attempts
to prevent him making oral contact with his ‘milk-paint’ were met with
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tantrum outbursts. Happily the problem solved itself with Congo’s gradual
discovery of the fact that, despite appearances, the *milk’ which material-
ized during painting sessions was inferior as a food to that which appeared
at feeding-time.

As Congo grew older and became more vigorous there was a tendency
for dnwingﬂrpﬂinﬁngsmionstﬂbedisruptﬁiﬁﬂmﬁm:mﬁmcwith
displays of physical energy. Thumpings, bangings, twistings and balanc-
ings in the pauses between paintings sometimes gained such momentum
that they interfered with the progress of a session. Apart from normal
threat procedure from the experimenter, two additional methods were
used to combat this new difficulty. Firstly, Congo was rewarded (with
raisins) for sitting still in the chair. Great care was taken that the raisin
rewards were not connected directly in any way with the production
of paintings or drawings, but only with the cessation of physical exercises.
Congo quickly learnt to obey the command *Sit!” and after a few weeks he
no longer required the raisin reward. Secondly, increased facilities for
physical exercising were provided immediately before each session.

Under normal conditions only one session was held on any one day and
usually only one or two sessions were possible each week. At one period,
when the frequency of these tests was greatly increased, Congo soon tired
nfth:pmmuiingaamievmtunﬂjrr:ﬁ:s:dmdrworpajmalmgcthu.
Even the initial action ufplacinghiminthepnjnﬁng:hnirpmdumda
screaming tantrum, whereas before it had been the highlight of his day.
Schiller had reported a similar experience with Alpha, who at one point
was tested intensively for a period of six months, with the result that
*during the last two months it became increasingly difficult to get Alpha to
draw and tests were finally terminated because of her loss of interest.
When tested again, twenty months after the end of the experiment, she
was again very eager to draw’. It was obvious that the only hope with
Congo was to rest him completely from picture-making for a while in the
hnpeﬂmhﬁwouldmvcrﬁ'omth:sur&it-eﬂbcthehadnpﬂimmd.
Hisin::nsivetﬁﬁngperiodhadonlylastednbomawutko:twn,mthatit
was not felt necessary to rest him for more than a few weeks, This measure
pmvadmﬁ:dysammﬁﬂandafewwmkshmcmmdﬁpemmm
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get back to his drawing board. From that point on, however, he was never
given more than a few sessions in one week and never more than one a
day.

During a typical session, Congo was alone with the experimenter. The
presence of more than one human being provided a social situation which
tended to distract him. He had grown up with his adopted ‘family’ with-
out any stunting of his natural social urges and responses, He developed
passionate intra-family jealousies and violent inter-family hatreds that
could have been suppressed by strict discipline, but which were allowed to
continue, within reason, because they were perfectly natural expressions
of chimpanzee behaviour. These apes have strong family ties in the wild
and also they will not tolerate strangers intruding into their family groups.
As he had grown older, there had been an increasing tendency to attack
visitors, although his relation with his human ‘family’ was even more
friendly than before, It was getting to the point where, if a visitor wanted to
watch Congo at work, the artist was more likely to draw blood than
pictures. Luckily, however, several film records of Congo painting had
been made at an earlier date,

It was stated previously that each drawing only lasted a few minutes, or
less, before Congo lost interest in it. It was also pointed out that if Congo
was given a new sheet of paper he would start again with vigour and that in
one session a series of five to ten drawings could usually be obtained. This
renewed vigour with each sheet of paper was the result of two elements
present in the change-over from drawing to drawing. If the ritual of
changing over from a completed drawing to a fresh sheet was performed,
but with the replacement of the original ‘completed’ drawing instead of
the usual clean paper, Congo would sometimes start off drawing again
whenhcwashandadbackthtpencil{edidthisdﬁpimthcfaﬂthﬂthﬂ
had previously reached a point where he would not continue with the
drawing in question. This was undoubtedly the result of the fact that the
period of concentration is extremely short in this species and that the
change-over gave a short break and shift in concentration which allowed a
re-focusing of interest on the new or replaced sheet of paper. This was not
the whole story, however, for Congo was much more likely to re-startona
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sheet if it was a genuinely fresh one and not an old one replaced. So the
two change-over elements of break-in-concentration and fresh-sheet-of-
paper were both important in boosting Congo’s drawing vigour.

Although all typical Congo drawings were single-stage products,
msiunaﬂymﬂﬁ-smgcpkmmwmnbminﬁdinthemmnudﬁcdbed
above. In some of these, where coloured crayons were used, it was only
necessary to change the crayon repeatedly for Congo to maintain pro-
longed interest in the drawing. The paper in these cases was not re-
muvndandrephmdmchﬁmu,mrmthmanfappmﬁahiepaminﬂm
proceedings, but simply a change from one colour to another. Each new
colour set off a new bout of scribbling and in this way very elaborate
drawings could be obtained. However, it is the simplest drawings that are
most valuable for analysis at this stage and the majority of Congo's draw-
ings (172 of them) are brief, one-stage, black-and-white, standard-sized
(foolscap) pictures.

All the details T have given so far concerning the methods used with
Congo applied primarily to the production of drawings, but there were 2
few special conditions appertaining to the production of paintings. In most
rﬁpmthcprublmsmth:sam:mmmemaiurdiﬂ'ﬂmwasthat,
whermnpmdlmamyonmnﬁnuedmmnkemarksonth:papufur
some time before becoming blunted, the paint on a brush was quickly
used up. As soon as the brush dried up, Congo lost interest and the
e:pctimmmhadmbcmdyimmadiatdymmhangcitfnranmhuwhich
waslnadadwithpaint.lnntypim!painﬁngsmiﬂn,abrushwasplamdin
each of six pots of (red, yellow, green, blue, black and white) paint. These
potswcmuutufﬁmhﬂf{:nngu,onascpamtemble.Mthestartufa
painﬁnghewashand:dtheﬁrstbnmhandaﬂuwcdmpaintunﬁhh:bmsh
was dry. He was then offered the next loaded brush after having handed
back the first one. The first brush was then replaced in its pot and was ready
furnseagainlamr.ﬂanhmlourinm(innmdumnrdﬂ)mpm-:nmd
mCﬂnguinthiswayunﬁlheshnwtdsignsoflminginmmitmmpiﬂtly,
despire the ‘boosting effect’ of the frequent colour changes. At that
puintthcpainﬁngwmnsidmtdmbEﬁnishnd.ItWﬂsrcmuwdandancw
pﬂperwnspmmtadandthcwhnlepmcmrcp:ntcd.luatgpiculpainﬁng
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session, not more than two or three pictures were forthcoming and fre-
quently only a single one was obtained.

It might be argued that Congo should have been given a free colour
choice, allowing him to select from the whole range of six pots each time a
brush dried up. Unfortunately there were difficulties involved in this
method which reduced its value considerably. On those occasions where
it was attempted, Congo was given the six colours in a tray of six dishes
(Plate 17). Upon being given a brush he proceeded, each time, to mix the
colours together until all the dishes contained a uniform muddy brown.
Only then would he show any interest in painting. The mixing was per-
formed with great concentration and sometimes it claimed his attention
to the complete elimination of painting on the paper. Possibly, with per-
severance, the novelty of mixing could have been reduced to a level where
it would have been feasible to give Congo a free colour-choice painting
test, but this was not pursued. The main function of the colour variety
given to him in normal tests was that of supplying a ‘boosting effect’, as
already described. Congo’s slight colour preferences (for reds and oranges)
were comparatively weak and of little interest in the present study. Blue
appeared to be his least favourite colour, but he seldom refused any colour,
as either crayon, pastel, or paint. On rare occasions, when his reactions
were at low intensity, he would refuse blue when he was still prepared to
work with his favourite reds and oranges. In the case of a typical painting
session he was, of course, able to use each colour handed to him as much,
or as little, as he liked, so that even with random presentation of colours,
one after the other, he was still able to control the colour result to some
extent.

As the composition and the calligraphy were the most important aspects
of Congo’s pictures, greater energy was put into obtaining the simpler
black and white drawings, where the exact course and position of each line
could be traced and measured. But before painting was abandoned al-
together for serious purposes, an attempt was made to improve the clarity
of these pictures. This employed a multi-stage process with a set of, say,
six sheets of paper of standard size. Congo was given them one at a time
and allowed to paint on each one with a single colour, say yellow. Later,
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when the yellows had dried thoroughly, the sheets were presented again in
the same order, but this time a second colour was available, say green.
The whole process was then repeated, at intervals, through each of the six
basic colours used. The resultant paintings did not then suffer from the
accidental merging of colours which automatically took place in the single-
stage paintings. The exact patterning, as executed by Congo, was thus
more clearly revealed (see Plates C and D).

Several subsidiary techniques were employed by Congo when painting.
These were largely accidental in origin. The use of finger-nails for scratch-
ing lines in wet painted areas occurred on a few occasions (Flate 18) as
did spreading the paint with tongue or fingers. None of these activities
was developed by Congo, who showed a certain distaste for becoming
soiled with paint. If offered a rag, he cleaned himself carefully. It is well
known that chimpanzees do not like water and will avoid getting wet if
possible. However, once really wet, they will play with water, or even
permit themselves to be bathed. Similarly, if given encouragement to
produce finger-paintings, a chimpanzee will at a certain stage overcome
the distaste for becoming messy, and when its hands have become
thoroughly smeared with paint, will readily proceed to finger-paint at
high intensity. (Purely to test this point, Congo was given several finger-
painting sessions — see Plates E and F.)

During one particular painting session, Congo urinated on the
picture and then proceeded to incorporate the urine into the painting
rather in the style of a water-colour wash technique. On several subse-
quent occasions he obtained the same effect by tipping water over the

If, whilst painting, Congo managed to get hold of objects other than
brushes, he would sometimes try them out on the picture in hand. Those
which produced the most novel visual effects were preferred. A stiff-
bristled plastic hair-brush was used to groom him at one time, just before
intensity, to produce special effects on the painting he was working at
(see Plate 19). Once or twice, he used an ordinary paint-brush on its side
as a roller, to spread the paint as much as possible.
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None of these subsidiary techniques was encouraged as they naturally
interfered with any attempt to analyse Congo’s basic patterning. They are
interesting in themselves though, as indications of Congo’s perpetual
quest for novelty.

No mention has yet been made of the various grips used by Congo when
holding the pencil, crayon, or brush. Either hand was used (Plates 20
and 21) and there did not appear to be any long-term preference for one
rather than the other, Short-term differences did appear from time to time,
but they seldom persisted through a whole session.

The original grip was a primitive one, with all four fingers held tight
round the object, as with Alpha. The thumb was sometimes pointing down-
wards, with the palm facing outwards (Plate 22), and sometimes it
pointed up and the palm was then facing inwards (Plate 23). As Congo
grew, so he began to try out new grips until he achieved a sophisticated
human-like grip, holding the object between thumb and first finger (Plate
20). Also seen was a grip intermediate between the ‘primitive’ one and
the ‘advanced’ one (Plate 24). This change in grip was accompanied by
an advance in calligraphic variety and it is surprising that it developed
without any prompting from the experimenter.

The ‘level of intensity’ of drawing has been referred to at various points
and T must stress that this was not a conclusion arrived at in any particular
case simply by noting how rapidly or elaborately the chimpanzee drew or
painted. Indeed, some of the most intense picture-making was done rather
slowly and deliberately with perhaps quite simple strokes. The level of
concentration or intensity was measured by the degree to which other play
activities were absent. At the highest intensity, Congo kept his head still
and his eyes fixed to the drawing or painting. His body movement was
reduced to the arm action of painting or drawing alone. With drawings he
sometimes crouched low over the paper, making faint grunting noises as he
drew, (These noises were similar to those he made when being tickled
under the arms, What the two situations had in common is not clear at
present.)

At medium intensities, he kept his body less still and was likely to move
his head about or look away at the slightest distraction. At the lowest
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intensities, wriggling, banging and arm-waving were interspersed with
brief bouts of interest (Plate 25).

If a session had been proceeding for some time and Congo was becoming
restless, a point was soon reached when he would refuse to work any longer.
He would throw the pencil or brush down as soon as he had been given it,
bang the tray and try to crumple up the paper. At that stage there was no
hope of prolonging the session any further. To attempt to do so only
resulted in a serious tantrum. In fact, as the experimenter came to recog-
nize the signs of waning concentration, so he learned to cut short the ses-
sions before all interest was extinguished, thus reducing the danger of
long-term “staleness’.

Proximity Tests with Other Apes

The tests carried out with Fifi and the other chimpanzees at the London
Zoo employed the same methods as those described for Congo, except that
I made a short-cut by placing the pencil into their hands in the advanced
position on the occasion of their first tests. Some continued to use it with
success from that moment on, but others found it strange and experi-
mented until they had achieved the apparently more natural ¢ primitive”
or “stick’ grip, with all four fingers grasped tightly round the pencil.

A photograph in the Kelloggs’ book shows that Gua also had this
primitive grip, with, in her case, the thumb pointing upwards and the palm
facing inwards. She was, like Congo, placed in an infant’s high chair and
drew on the flat tray in front of her.

Mostnfth:apmsccmmpr:fcrwurﬁngnnaﬂatsu:&m,cmpt
Alexander the orang-utan, who would sometimes work away quite happily
on a vertical or angled board, but who ignored it when it was placed flat in
front of him. Despite this, the few serious tests which were done with him
were done on the flat in order to standardize them with the others obtained
from the chimpanzees.

The most remarkable photographs of a picture-making ape are un-
doubtedly those of the enormous Sophie sitting at a table and working so
delicately with small, jerky movements at the paper in front of her. The
experimental tests she made were done on papers prepared in London, so
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that her tests were strictly comparable with those of Congo, Fifi, and the
other London Zoo chimpanzees. It is worth noting that Sophie has adopted
the advanced human-style grip (Plates 7 and g).

Betsy performed her finger-painting sitting in a chair, at a table, with
the paper or board placed flat in front of her. Large blobs of paint were then
placed on the board, or on to her hand, and she proceeded to smear these
blobs over the surface of the paper, weaving complex patterns with her
hands or finger-tips.

These, then, were the methods and techniques used by the various
experimenters to obtain the primate pictures. It now remains to analyse
their contents.
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3. Composition —the Unit Relationships

In the last two chapters we have seen who made the ape pictures,
when they were made and how they were made. It now remains to
ask what was made and this can best be done by separating the
picture-contents into their two basic elements: Composition and
Calligraphy.

By composition I mean the nature of the spatial relationships between
the units of a picture. By calligraphy I mean the nature of each individual
unit taken by itself. Composition and calligraphy can, and often do,
vary independently of one another and it is possible to discuss com-

position here at some length before going on to consider calligraphic
problems.

THE ALPHA TESTS

It is Alpha who first showed the way to the possibility of a study of visual
composition in apes, Schiller noticed that the eighteen-year-old female
always restricted her scribbling to the piece of paper she was working on
and seldom went off the edge with her markings. Also, she often labor-
iously marked each corner of the paper before filling in the centre with
scribble (Fig. 12a).

He had known for some time that Alpha liked playing with pencils
and paper, but this was the first indication that there was any visual
organization of the position of the lines in relation to the drawing space.
This gave Schiller the idea of presenting sheets of paper to Alpha which
were already marked with simple shapes or patterns.

Alpha’s tests can be divided into three basic categories: those in which
she marked figures, those in which she balanced pictures and those in
which she completed patterns. These three tendencies — to mark, to balance
and to complete — were present in Alpha to a startling degree, the detailed
results being as follows:
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FiG. 12. Experimental draw-
ings by adult female chimpanzee
Alpha, (a) Markings spread out
over blank page. (b) Markings
confined to area of central figure.
(¢) Markings confined inside
circle of spots, (d) Markings
balance offset square. (¢) Mark-
ings balance asymmetrical shape.
(f) Markings fill in missing seg-
ment of incomplete circle.
(g) Markings fill in missing part
of incomplete pattern. (h) Res-
ponse to ambiguous figure. (i)
Markings symmetrically placed
around triangle. (After Schiller,
I951)

61

. T T S

- —._....-.-———--.I-I

e S

- e e e man w— oww



THE BIOLOGY OF ART

Marking of Figures
If a square, a circle, a cross, or some other simple, solid shape was placed
on the paper, Alpha marked almost exclusively inside it (Fig. 12b), with
only a few hesitant ticks or spots outside it. This result was obtained in
twenty-two out of a total of twenty-five such tests.

If the shape was rather small - less than one inch in diameter - a differ-
ent response was given, the figure being scribbled over instead of marked
inside, However, the shape, small as it was, was still having some influence.
It was the focus of attention of the scribbling and it also eliminated, in
twenty out of twenty-one tests, the typical corner-marking tendency
seen on blank sheets of paper.

Qutline figures, like the larger solid figures, gave rise exclusively to
interior marking, As before, there were only a few small ticks and spots
outside the edges of the figures. This was so in twenty-two out of twenty-
four cases.

When five or more large spots, or small squares, were placed in a tight
ring, they acted, in eight out of eight cases, as complete circular figures, all
Alpha’s scribbling being confined inside the ring (Fig. 12c). If only three
or four spots were present, as triangles or squares, then the response was
more varied, the large spaces between the spots allowing the pencil lines
to escape, so to speak, into the outside spaces.

Balancing the Figures
When a small solid figure was present on the paper in an off-centre
position, then Alpha did not mark it, but scribbled instead in the larger
open space. This had the effect of balancing the picture (Fig. 12d).

It might be argued that the off-set shape was, in a sense, ‘using up’ its
part of the paper and that Alpha was simply reacting to the remaining
space as if it was a smaller blank sheet of paper. But, as Schiller puts
it:

There is some reason to believe that this is a genuine tendency to balance

masses in the total configuration, since the very strong tendency to draw at

the corners and margins of a blank sheet is completely inhibited by the small
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figure, and the position of her drawing therefore cannot be interpreted
merely as a tendency to fill the blank spaces.

In other, more advanced tests, Alpha was offered more complex figures
which were themselves asymmetrical (Fig. 12¢), and here again she scrib-
bled in such a way that the result was a balancing of the design, although
with these more difficult tests she was only successful in 50 per cent of
the trials.

Completion of Unfinished Figures
Related, to some extent, to the last tests were several series designed to
ascertain whether Alpha would complete an imperfect pattern or shape.
She was, for instance, offered a solid circle with a slice missing (Fig. 12f)
and, in two of six such tests, she filled in the missing area. In the other
four cases she marked the unfinished circle itself.

She succeeded better than this with incomplete patterns. Here, a ring
of seven spots, or a square of nine spots, with one spot missing in each
case, was presented to her and in every one of eight trials she scribbled in
the missing place, thus finishing off the pattern (Fig. 12g).

Crossing of Bold Lines
A completely different response was obtained from Alpha if, instead of a

squat figure, a long band or bold line crossed the page. Schiller reported
that:

Heavy, single bars across the page induce sweeping marks more or less at right
angles to them. In four tests, each with a single black bar, horizontal, vertical,
and at forty-five degrees from right and from left, all are crossed by scores of
scribbled lines. In three of the four there is not a single line crossing the bar
at less than forty-five degrees,

Immediately, the Russian chimpanzee Joni springs to mind (Fig. 2c), for

there in Plate XXIII/3 of the Kohts monograph is a drawing which un-

deniably demonstrates this criss-crossing tendency. Kohts herself modestly

described it (p. 557) as ‘tracing several intersecting lines’, but from a
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careful examination of the picture it emerges that not only are there far
more than “several’ intersections, but that almost all of them consist of
short weak lines crossing longer bolder ones. It seems as if the young male
Joni was in this case performing naturally what, in Alpha’s case, had to
be encouraged experimentally.

Other Tendencies

In addition to the tendencies to mark, balance, complete and cross simple
figures, Alpha also revealed an interesting negative tendency. If a random
arrangement of squares or spots was present on the paper, she did not
react to them in any special way. If they were large, she marked each
one as a figure by itself. If they were small, she marked around them in
the spaces they left. If they were bunched together, she scribbled all over
them, treating them as if they were a single figure, The fact that Alpha
gave more clear-cut responses to regular figures than to these irregular ones
is, of course, very much in line with the findings of Professor Rensch
referred to earlier, in which various birds and primates all preferred to
select cards with regular patterns drawn on them.

Attempts were also made to find out how she would react to so-called
‘ambiguous’ figures, of the type sometimes used by human psychologists.
The kind used is shown in Fig, 12h. It consisted of a black and white
hourglass figure on a green background. In a series of tests with this figure,
the black and white areas were inter-changed, sometimes the centre being
black and sometimes the top and bottom. It was found that, although
Alpha marked all over the figure, she scribbled most in the white areas,
in whichever position these happened to be.

Although no indication is given by Schiller of the shade of the green
background, it would be a fair guess to say that it was probably dark enough
to make the white areas the regions of most intense contrast, to which
the ape’s pencil would be more strongly attracted.

Finally, there was one series in which Alpha’s reactions were almost
uncanny. This consisted of hollow triangles, sometimes with circles or
other markings included inside them. In five of the seven tests in this
uiangulnrseﬂm,sh:mtunlymuk:dimidethcﬁgum,m:xpcctnd,hut
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also showed a distinct tendency to make symmetrical markings on the
outside of the triangle, close to and opposite each of its sides (Fig. 12i).
This remarkable feat clearly indicates a sense of symmetry and demon-
strates it in a completely different way from the picture-balancing results
discussed earlier. In both cases the ape was selecting areas for scribbling
that resulted in a crude form of aesthetic organization and, to use Schiller’s
own words:

Such symmetries might be explained by a tendency to fill in blank spaces and
scribble across bars, but the spacing of the marks is significantly different
from that filling in around unorganized figures . . . and from the scribbling
across bars, The proportion of symmetrically spaced scribbles in the total
collection is so great as to argue strongly that Alpha has some feeling for a
balance of masses on the page.

Summing up the information obtained from Alpha, it is therefore
possible to say that this adult female chimpanzee showed the following
composition tendencies:

1. To restrict her scribbling to the surface of the paper.

2. To mark the corners of a blank sheet before filling it in.

3. To mark a central figure.

4. To balance an offset figure.

5. To complete an imperfect figure.

6. To cross strong lines at right angles.

7. To make symmetrical markings around a triangle.

CONGO COMPOSITION TESTS

Because the Schiller tests had only been carried out with a single chimp-
anzee, it was obviously of great interest to find out whether a second
member of this species would give similar results.

As T have already explained, Congo’s television duties diverted him
considerably from the straight and narrow path of pure research and the
test series of experimental drawings were far fewer than they should have
been. Furthermore, by the time that work along these more serious lines
was gaining momentum, Congo was already not far away from the point
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when his interest in graphic activities was to be blotted out by a growing
passion for brute force. Despite these difficulties it was possible to obtain
a total of 172 experimental (8 in. x 13 in.) black and white drawings. Of
thﬁc,fortyw:remmrulumsunblankshﬂuandthcmainjnglpm
mstawh:rcthnpapcrswcremarkedwithmeurmomsimplcﬁgum.ﬁs
will be clear from the accompanying illustrations, the test papers, although
much the same size as Alpha’s, were presented to Congo in the wide,
rather than the tall position, This was done because it favoured investiga-
tion of the sense of left-right balance in Congo, this particular aspect of
ape aesthetics being the one which fascinated me most at the outset.

Drstribution of Lines on Blank Papers

‘Whmtakmasagmup,thefunymntmitmnnblankpaperrwm]
several basic tendencies in Congo. In no case, for example, did his drawing
wander off the paper to any appreciable extent. He worked very much
within the space available and in thirty out of the forty tests he more or
less used up the whole of it. In twenty-five instances he virtually covered
the whole area, spreading out the position of his lines until the whole
space was marked (Fig. 132 and b). In about half the forty tests he showed
a tendency to concentrate more lines in the central region of the paper than
ds:whuemdineightmmhisﬂuwappmmdmfyinthcmnuﬂm
(Fig. 13¢).

In addition to these general tendencies there was also present Congo's
speciality, the radiating fan design (see Fig. 14). On fifteen of the
blank sheets, the fan patterning element was present to a greater or lesser
extent. In some cases, all the lines on the paper were organized into this
radiating composition, but in others the fan was only part of the general
picture,

The lines of the fan were always spread out across the paper, each one
being started separately at the top of the page and drawn towards the
chimpanzee. The result was a highly characteristic, roughly symmetrical,
rhythmic design. In the earlier drawings it often appeared by itself, but in
later sessions it was more frequently combined with curved horizontal
scribbles or other markings.
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() Fi1G6. 14. Blank
sheet  responses
showing character-
istic fan patterns.
{(a) Dense Fan.

(6) Medium Fan.
(¢) Sparse Fan.
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As the main interest in the fan pattern is its development and modi-
fication and, as this occurred more obviously in the non-experimental
paintings and chalk drawings, further discussion of this Congo trademark
will be delayed until later, However, it is worth noting here that this
tendency was not present in Alpha and she did not in fact show any real
organization of her scribbles into a basic design on blank sheets. As
mentioned earlier, one fan-pattern drawing was obtained from the chimp-
anzee Bella, a few imperfect ones from the “ Six-chimp test’, and one good
one from the capuchin monkey, Pablo, but apart from these cases there
are no other records of its occurrence elsewhere.

Returning now to the more general aspects of the blank sheet response,
it can be said that Congo showed a strong tendency to fill the space, but
without going beyond its boundaries. Simple as this achievement may
sound from a human standpoint, it is nevertheless the whole basis of
visual composition and its existence in the chimpanzee forms the founda-
tion on which all other compositional tendencies are built. In some of the
space-filling cases, the result was achieved with comparatively few lines
and it is quite clear that the visual rule governing the drawings in those
cases was that of *mark where you have not already marked’. This rule is
not the only one in operation on the blank sheets, however.

In the majority of cases, the page was filled but, as already mentioned,
in a few instances there was a concentration on one small area in which all
the lines were confined. Here the rule seems to have been the exact
opposite, namely ‘mark only where you have already marked’. This
tendency is clearly seen in the tests where a figure is present on the paper,
but in the few cases where it occurred spontaneously it must have been the
result of the fact that the first mark made by the chimpanzee acted itself as
an object or figure and had sufficient power, so to speak, to attract all the
other lines to that spot. Of course, once three or four marks had been made
in approximately the same position, their combined appearance would
give the effect of a figure being present and then mark after mark would
be piled on top, each one strengthening the response more and more.

The reason why this tendency to ‘mark where marked” is rare scems 1o
be connected with the size of the initial marking. There is, as we have seen,
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a strong urge to spread out over the page and to *mark where nor marked’.
The presence of a bold figure on the paper stimulates an opposing tendency,
but only succeeds if the object is large enough to form a powerful focus of
interest and to “trap’ the lines. If the object is too small, then the compet-
ing tendency to space-fill will dominate the scene and this is what usually
happmswhmth:chjmpanmsmmﬁmmchunnnempwpagc.h
the exceptional cases, the initial mark may have been a particularly strong
one, or the second and third marks may have been inaccurately placed
rather near to it to give the effect of a large shape.

It has already been noted that there was an addirional tendency to make
slightly more marks in the centre of the paper than elsewhere. This applied
to many of the thirty cases where there was scribbling over the whole area
ufmepagt.ﬂjso,inthztmmseswhemtherewasasinglcmncmwed
arca of markings, eight of these were centrally located. Like the pre-
ponderance of the radiating fan pattern, this urge to favour the central
area of the paper reveals a basic feeling for symmetry in Congo.

Summing up the chimpanzee’s reactions to a blank sheet of paper, it is
possible to give the following list of the five basic, independent rules by
which the animal appears to be abiding:

1. Keep within the space. (40 out of 40 tests.)

» Mark where you have not already marked. (30 out of 40.)
. Mark where you kave already marked. (roout of 40.)

- Concentrate more on the centre. (24 out of 40.)

- Mark in a series of radiating lines, (15 out of 40.)

Rules one, four, and five do not conflict with one another, or with rules
two and three, but the latter do, of course, compete with each other. It
might be argued that, by admitting to the operation of both rule two and
rule three, one is virtually permitting random marking, since any line, no
matter how spatially unorganized, must either be placed according to one
rule or the other. But this objection is invalid owing to the extreme forms
in which the two tendencies frequently appear. Luckily, circumstances
often permit one rule to come into operation in an almost pure form, at the
expense of the other, so that it can dominate the scene and clearly expose
itself as a basic visual tendency.

W e W W

70



COMEPOSITION — THE UNIT RELATIONSHIPS

Reaction to Rectangles

One of the earliest test series given to Congo was designed to find out more
about the self-imposed discipline which prevented him in almost all cases
from spreading his scribbles over the edge of the sheet. He was given a set
of papers on which rectangles of varying sizes, one per sheet, had been
boldly outlined. The largest rectangle was offered first. It was 6 in. x 11in.
and was therefore surrounded by a I-in. margin. Congo drew inside it
and not a single mark appeared outside its edges (Fig. 152). The second
rectangle was 4 in. X 9 in., leaving a 2-in. margin. Congo squeezed his
drawing even tighter here, but, although he checked several lines deliber-
ately, just at the edge of the rectangle, one or two did spread over into the
larger margin (Fig. 15b). The third rectangle was only 2in. X 7in., leaving
a huge margin 3-in. wide around it. With this test a fascinating change
took place (Fig. 15c). Instead of marking inside the shape, Congo repeatedly
and rhythmically marked over it. Something about it had changed radically
for the chimpanzee.

The difference in the response cannot be related entirely to inaccuracy
in placing the lines. This may have accounted for the one or two mistakes
made with the medium-sized rectangle, but the response to the small
rectangle was far too deliberate to be explained in this way. Further-
more, other tests of a completely different nature in which, for example,
Congo was successful at putting a key in a lock and opening it, pushing
wooden rods into small holes, or inserting coins into slot machines, have
mnﬁrmﬂdthee:immnfasurpﬁﬂingammcyinmttﬂsofmmuﬂl
dexterity.

It is quite clear therefore that, for Congo, the small rectangle possessed
different properties from the larger ones, apart from its difference in size.
The controlling factor appears to be one of ratio of sheet size to rectangle
size, for itisuniyiuthemeufrhcﬁmallm:mngle that the shape is
narrower than the margin surrounding it. This difference apparently
changes the rectangle, from a space to be filled up, into an object to be
marked over.
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Marking of a Central Figure

It will be recalled that, in the very first attempt to obtain a drawing from
Congo in November 1956, the chimpanzee was given an old piece of card-
board, There was a blot on the board and it was noticed that many of
Congo’s lines were focused on it (Fig. 2). This was the first clue that
Congo, like Alpha, was going to show a tendency to alter the form of his
scribbling if an object was present on the paper. During the two years
between November 1956 and November 1958, Congo was repeatedly given
tests in which a central object was present on the paper and the results
obtained confirmed the early suspicions.

Out of thirty-seven tests, involving a variety of single central shapes,
Congo modified his scribbles, by condensing almost all of them to the area in
and around the objects, in thirty-four, or ninety-two per cent, of the cases.

There were in fact marks on or over the figures in thirty-six of the
thirty-seven trials, but in two cases the marks were not deliberately con-
centrated on the shape in question. In only one of the thirty-seven trials
was the central shape completely ignored.

The shapes used were as follows. In twenty-three of the thirty-seven
ttStS,n!imsmmemspmmﬁd,cithﬂintb:fumuprﬂpﬂgmbd
to the sheet (Fig. 16a and c) or as a boldly drawn black outline (Fig. 16b).
There was no apparent difference in response to the solid versus the hollow
shape and in all twenty-three cases the squares had lines on, or over, or
connected to them, with at most only a few marks in other regions. In
eleven ufmcmqmmdfm:muhwmonnrumm:ﬁgm
and the space around was completely avoided.

In five tests a 3-in. hollow circle was given and in all cases the lines were
concentrated on the figure (Fig. 17a). In only one of the five were there a
few marks away from the circle.

With more complex central figures, such as a hollow cross, or an
irregular amoeboid shape, the urge to mark over was reduced but still
present. With a differently shaped but simple figure, such as a 2-in.
vertical bar } in. thick, the tendency was, however, just as strong as with
the squares and circles (Fig. 17b).
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An interesting difference in response occurred if the size of the central
square was reduced to 1 in. (Fig. 17¢) or § in. This change appeared to
reduce its significance to a point where it was even completely ignored. It
was stated earlier that, in thirty-four of the thirty-seven central-figure-
tests, there was a concentration of lines in the region of the figure. It is with
these small-sized figures that the three odd results were obtained, one with
the 1-in. square and two with the }-in. square,

From all this it gradually emerged that there was an optimum size for a
figure for the chimpanzee, as far as “object valence* was concerned. A figure
apparently had three properties according to its size in relation to the size
of the sheet of paper:

A large figure was a space (to be marked inside).

A medium figure was an object (to be marked over).

A small figure was a spot (to be ignored).

In the last of these three there was less consistency than with the other
two, the small space sometimes acting as a focus of scribbling, but this is in
line with the results obtained with blank sheets where, on rare occasions, a
small initial mark ‘caught the eye’ of the chimpanzee, as it were, and
trapped the lines.

Response to Multiple Figures

The tests with blank sheets showed that there was a tendency to favour the
central area of the paper and it might be argued that this would account for
the marking of a central object. A detailed comparison of the two sets of
results nevertheless revealed that the degree of concentration was far
greater in figure cases than in blank ones and that although the centrality
of the figures naturally must have favoured their being marked, it only
. accounted for a small proportion of the lines drawn on or over them. But
to investigate this point further, Congo was given a series of eight tests
with two or three figures present.

In six of the eight tests he marked each of the squares in turn and quite
deliberately. The presence of more than one shape on the paper appeared to
fascinate him and, instead of the usual bold scribbling, the squares received
gentle check-marks. It was almost as if Congo was autographing them.
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This performance was given to two rectangles, two squares, and a
triangle of three squares (Fig. 18a) arranged, in each case, symmetrically
about the centre of the page. When three thin bars were placed, one above
the other, down the middle of the page, Congo proceeded with great care
to join them up with several vertical lines down their length (Fig. 18b).
This surprising response was repeated when two squares were placed, one
at the top and the other at the bottom of the centre of the page (Fig. 18¢c).
The chimpanzee’s immediate reaction was to make a bold vertical line
down the middle of the page. These two ‘joining’ responses were practic-
ally unique in the whole of Congo’s work.

Having established a strong object-marking urge in Congo, as distinct
from a simple centre-preference, it remained to be seen how these two
tendencies would fare if put into competition with one another, A series of
three tests was used for this purpose, in which two 2-in. squares were
separated more and more from the middle of the page, one going to the left
and the other to the right. The results can be seen clearly in Figs. 19a,
bandc.

Both squares were marked with check-lines in each case, but when they
were separated half-way, the lines began to stray slightly into the larger and
more inviting central space. When the squares were pulled right apart, they
were still each given some attention, but the central area was now too attrac-
tive to be left alone and a bold central concentration of scribble was added.

It was clear from this test that Congo’s interests were being divided
between the urge to mark the objects and the urge to fill the space. These
two aims are not, of course, incompatible, as was revealed by the last test,
and the animal can easily answer both calls, but it robs him of his single-
mindedness. It puts him in a position where one interest is likely to
obliterate the other, not by incompatibility, but simply by competing for
his primary attention.

Where there is a bold figure and an inferior space, or vice versa, there
will be no problem, but where both are attractive, he may follow the urge to
mark, or to fill up, or he may do both. To test this further, he was given a
large series of tests in which one square only was placed on the paper and
which was always offset either to the left or to the right.

78






THE BIOLOGY OF ART

Left-right Balance
Given a test with a single offset figure, there were four possible responses
Congo could make:

1. To mark the offset square only.

2. To balance the square by filling the offset space only.

3. To mark and to balance.

4. To scribble without apparent reference to the special situation.

Altogether thirty-three left-right balance tests were made using 2-in.
squares and the results were as follows:

1. Mark only: 3 (see Fig. 21a).

2. Balance only: 11 (see Fig. 20).

3. Mark and Balance: 16 (see Fig. 21 band c).

4. Unclassifiable: 3.

In thirty of the thirty-three cases there was therefore a distinct response
to the test and in only three of these thirty did the chimpanzee ignore the
unbalanced nature of the situation. In the other twenty-seven responses
(82 per cent) there was a definite tendency to balance the square, the latter
sometimes being marked and sometimes left alone.

The frequency of object-marking was only nineteen out of thirty-three
cases, or 58 per cent, as compared with 92 per cent when the figures were
centrally placed. An offset square is therefore only two-thirds as attractive
as a central one, or, to put it another way, it could be said that one-third of
the *marking-appeal’ of a central figure is its centrality.

One other fact to emerge from these results is that the two tendencies, to
fill the space and to mark the figure, competed (fourteen times) almost as
often as they combined (sixteen times), but, when competing, the urge to
fill the space dominated the urge to mark in most (eleven out of fourteen)
cases,

A similar, but shorter, series of (twelve) tests was carried out using 1-in.

squares. The smaller figure was less powerful as an attraction for marking,

but still created sufficient impact to stimulate balancing. Nine out of the

twelve tests showed balancing marks, six opposite unmarked and three

opposite marked squares. In no case was the square alone marked. There
8o



PLATE 1g9. Congo painting showing stiff-bristle technique.
{(Collection Roland Penrose, London.)
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PLATE 28. Simple central fan pattern. (Collection Princess Zeid,
London.)

PLATE 29. Twisted fan pattern. (Collection William Copley, Long-
poimt-sur-Orage.)
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COMPOSITION — THE UNIT RELATIONSHIPS

(b)

F16. 22. Diagram showing two types of balancing used by Congo. When the fig-

ure was slightly offset (a) Congo’s markings were equally offset in the opposite

direction, giving a true balance response. But when the figure was strongly offset

(&) Congo's markings appeared in the centre of the large empty space left by the

square’s displacement. (Note : In *slightly offset” cases the “filling-space® point
is outside the balance point. In ‘greatly offset’ cases, it is inside it.)

were three results which could not be classified in this series, the
higher proportion of these also probably being due to the less imposing
figure,
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THE BIOLOGY OF ART

Space-filling versus True Balance
Up to this point, the words ‘balancing’ and ‘filling’ have been used
interchangeably. At a crude level of analysis this is permissible because
filling up an empty space on one side of a picture is bound to assisz in
balancing it. A more accurate balance can, of course, be achieved by a
different process, which I shall call ‘true balance’, and which must now be
analysed as a separate entity.

If Congo was using the crude method of filling up a space, then one
would expect his scribble to be centred on the middle of the large space left
vacant by the offset square, This is predicted because it is known that in his
responses to blank sheets, Congo has shown a distinct tendency to favour
the centre of the page. If, on the other hand, the animal possesses a true
sense of balance, then the compensating scribble opposite the offset
figure, should be egually offset.

In those tests where Congo scribbled in one concentrated patch with a
recognizable focal point, it is possible to measure the position of this point
on the page and ascertain which of the two rules he was obeying.

This was possible in sixteen of the tests and the results were most un-
expected. It was anticipated that he was either working always to one rule,
or always to the other, but this was not so.

Before continuing it must be explained that the squares in these tests
were not all offset to the same degree. Some were only displaced 1 in. or
2 in. to one side or other of the page centre, whilst others were 3 in., or
even 4 in, away from the mid-line. If the 1-in. and 2-in. displacements are
referred to as “slightly offset’ and the 3-in. and 4-in. cases as ‘strongly
offset’ and the results are given separately for these two groups, then they
reveal that Congo was employing two different methods of balancing on
the two occasions.

Of the sixteen analysable tests, six were with ‘slightly’ offset figures and
ten were with “strongly’ offset ones. Of the six slight offset cases, four were
genuinely balanced to within 4 in. and the other two were less than 1 in.
away from the balance point. Of the ten strongly offset cases, six of the
scribble patches were accurately placed to within § in. of the space centre
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THE BIOLOGY OF ART

and three more were less than 1 in, away, One was badly placed so that it
neither filled the centre of the open space, nor balanced the figure position.

These striking results came, as I have said, as a complete surprise.
They show that, when the open space is big enough, with the square
pushed right over to one side, then the chimpanzee reacts to it as a space
and treats it accordingly by concentrating in its central area (see Figs.
20and 21b and c.).

If, on the other hand, the square is only slightly off-centre, there is no
single big space to dominate the scene and here the animal reveals his
genuine sense of balance by offsetting his scribbles to the same degree as
the figure, but in the opposite direction (see Figs. 23a and 23b).

Vertical Balance

Two tests were given in which a 2-in. square was placed centrally, but
either at the top or the bottom of the page. In one case Congo marked the
square in the usual way, but in the other test he amazed me by a quite
deliberate vertical balancing of the figure, This test can be seen in Fig.
23c and is one of the most remarkable compositional results obtained
from Congo.

Loss of Graphic Balancing during Filming

In the spring of 1958 a film was made demonstrating Congo’s painting and
drawing achievements and one of the aspects I wished to record was,
naturally, the remarkable balance-response. But a strange development
occurred which interfered with this. All the tests made with Congo that
are referred to elsewhere in this chapter were carried out under strictly
controlled and standardized conditions, as described in Chapter 2. Dis-
tractions were kept to a minimum. When Congo was expected to perform
in a film studio, surrounded by film technicians and with all the fascinating
paraphernalia of cinematography, he was more absorbed by the intriguing
environment than by the work in hand.

It is true that previously he had painted on television several times, but
painting had always fascinated him more than drawing, and he painted
happily for the filming also.
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But, when it came to experimental drawings, his attention soon started to
wander. He responded to a blank sheet excellently and he marked centrally
placed squares in his usual way, but when it came to the balance tests with
offset squares, his concentration was not high enough. Instead of the
typical compensating scribble opposite the figure, he simply marked it and
then abandoned work.

Fifteen experimental drawings were made for the film and seven of them
involved an off-centre figure. In only two did he balance it. In the other
five he did no more than mark over it. In the standard tests, under
controlled conditions, he had only failed to balance on three occasions
and had succeeded in twenty-seven. The startling shift in the balance
ratio from 27/3, to 2/§ under inferior experimental conditions, indi-
cates that the graphic balance response must require a high degree of
concentration.

In standard tests, both before and after the filming period, the balance
response was strongly present and its domination of the simpler marking-
mtmdmcynnthus:nmaimmealsthﬂthcymusthweinwlmda
high intensity response on the part of the chimpanzee.

Intersecting Bars

Alpha had shown a strong inclination to cross boldly-drawn lines, or bars,
atﬁghtanglmandthistmdencywasalsushmbytheﬂmim:hjmp
anzee Joni (Fig. 1c). Congo was given cighteen tests for this response, but
showed it fully in only one of them (Fig. 24a). He did not give it as a re-
sponse to multiple bars, either vertically, diagonally, or horizontally
mang&Hcdidshnwit,mrrsiﬁm&s,inalowimensityfurm,whm
offered a test paper on which one bold single vertical line was placed. On
one of these papers he performed it at high intensity with unmistakable
deliberation.
WhﬂegivinghimMsinglemﬁcalbmtﬁts,leﬂ-ﬁghtshifmofth:
line were made in a few cases and the results were striking (Figs. 24b and
241‘:).Asmnasthtlinawasappmciablymuwdmth:l:ﬁ,thmnﬂbuta
few check marks were confined to the right, and vice versa. It was as if the
chimpaumewnsuwﬁngthcﬁn:,nutasamthinobjmmbemﬂkcd,
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but as a cut down the paper, dividing it into a smaller and a larger portion.
What is so interesting is that Congo then made an all-or-none choice.
Instead of distributing lines proportionally according to the size of the two
spaces, he made an all-out choice for the larger one and at the almost
complete expense of the smaller one.

Completion of Unfinished Figures

Another of Alpha's tests had been to complete an imperfect or unfinished
figure and Congo was also given nine trials of this type. He invariably
marked over the whole object and did not therefore make any distinction
between complete and incomplete shapes. The shapes used were a 2 in.
square with a section cut out, a 3 in. circle with a segment missing, and a
hollow rectangle with part of one side missing. In eight of the nine tests,
the shapes were treated as if they were completed forms (Figs. 252 and b),
but with one of the figures Congo did concentrate his markings in the region
of the missing section (Fig. 25c).

The reason for this is simple enough. To Congo the figure was an
object on the page and the missing section was, so to speak, an object on the
figure. In other words, one was in reality offering the chimpanzee a choice
of two focal points, a large-scale one and a small-scale one. In simpler
tests, where Congo was offered a single complete square on the paper, it
was found that, for him, there was an optimum square-size of approxi-
mately 2 in. and that, if the square was smaller, it was less attractive as an
object to be marked. In the cases of the incomplete figures, he was virtu-
ally being offered a focal choice between an optimally-sized object (the
incomplete figure) and a sub-optimal object (the missing section). The
eight-to-one results in favour of the larger figure are not therefore out of
line with the other Congo results.

Corner Marking

The detailed scoring of the corners of a blank sheet held a strong fascina-

tion for Alpha. It also occurred in Congo’s drawings, but less frequently

and on different occasions. Alpha marked all four corners and always con-

fined this activity to empty pages. If experimental figures were present on
90



COMPOSITION — THE UNIT RELATIONSHIPS
the paper, the corners were completely ignored. Also, the corner-marking
always preceded the central scribbling.

Congo’s corner-marking differed in all these details. Firstly, it was never
seen to occur on any of the forty blank sheets used in the tests. Out of the
total number of 172 tests, distinct corner-marking was only observed in
six instances and in each of these there was a figure present on the paper.
Secondly, Congo never marked more than one of the four corners. In all
six cases, it was a lower corner that received the benefit of his attention
(three on the left and three on the right). Finally, the corner-scribbling
usually followed the marking of the experimental figure. In four of the six
cascs, the figure present was offset, in the other two it was central. Two of
the offset tests had the figure to the right and the corner marked was then
the bottom left. The other two offset tests had the figure on the left side of
the page and there the corner-markings were in the bottom right corner
opposite. In the two central cases, one had the bottom left corner marked
and the other the bottom right.

Another interesting feature of Congo’s corner-marking urge was that
it showed a peak period. From August to October 1957, fifty experi-
mental drawings were obtained. From December 1957 to February 1958,
seventy-nine tests were made, and from April to November 1958, there
were forty-two. All six of the corner-marking cases appeared in the
middle period.

From the three selected examples of this corner-marking tendency in
Congo (Fig. 26a, b and ¢), it can be seen that it interfered to some extent
with the business of balancing the picture, although, as was noted above,
the corner chosen was always the one opposite the off-centre square.

The explanation of corner-marking is probably that it represents a
response to an inferior focal point, made by the sharp meeting at right
angles of two of the sides of the paper. If this is true, then it is easy to
understand why Congo’s corner-marking was so infrequent, although it
is not so easy to see why it should have occurred when figures were present
rather than on blank pages. When a figure is present, it offers better focal
points for scribbling, and, with Alpha, who corner-marked blank sheets,
this was enough to obliterate the corner response completely.
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The only difference between the two apes that might explain this is the
presence in Congo alone of the strong fan-pattern urge on empty sheets,
This frequent and competing line-arrangement may perhaps help to
account for the ignoring of the corners by Congo.

Scattered Spots
When given a page scattered with thirteen small circles, Congo marked
seven of them with lines. Almost every one of these lines started on or
near the edge of one of these seven circles. It did not appear that he was
reacting to the mass of circles as such, but simply to each circle as a
separate entity, as did Alpha in similar tests.

Changes in Style during Experimental Period

Alpha was tested for six months, Congo for two years. During Alpha’s
test period it was noticed that her drawings developed from short, nervous
lines to longer, bolder, and often connected lines, or fline-bundles®. A
more detailed account of Congo’s changes will be given in the next chapter,
as most of them concern his calligraphy rather than his composition. But
one comment is relevant here. That is that the change from short, simple
lines, over to more complex loops, bundles and spirallings, which took
place as time went on, although basically a calligraphic change, neverthe-
less influenced the quality of Congo’s composition. For the more complex
the shape of the lines, the less attention was paid to their spatial arrange-
ment.

Luckily this interference did not become serious until towards the end of
Congo’s picture-making period, after most of the experimental series had
been completed. It did, however, reduce considerably the aesthetic value
of his last few series of paintings.

After a rest of fifteen months, Alpha was tested again for her drawing
responses and it was found that she had reverted during that time to her
earlier style. Congo has, as I write, been a year without painting or draw-
ing and it remains to be seen whether, in the months to come, he will be
sufficiently manageable to be tested again and to find out whether he too
has regressed in style.
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Fi1G. 27. The first fan pattern produced by Congo.

Development of the Fan Pattern

1 have already referred to the fact that Congo’s trademark, the radiating
fan pattern, appeared more strikingly in the non-experimental pictures
than in the standardized tests and so, in considering its development over
the two-year period, it is necessary to examine the total output of the
animal, rather than the experimental sections alone. When this is done, it
emerges that the fan pattern appeared in over ninety of the 384 pictures
made by Congo (roughly 24 per cent). Sometimes it appeared by itself,
sometimes as part of a more complex patterning.

The first fan motifs appeared on December 8th, 1956 (Fig. 27) and the
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last on November gth, 1958. They occurred throughout the whole picture-
maﬁngpeﬁod,iup:ndldmwings,pasmk,mymdmwiuga,hmhpaim—
ingsnndwm{PlatmEmdF}inthefcwﬁnger—pajnﬁngs.

In most of the early examples, the fan patterns were simple and un-
adomnd.UmHyth:ywcr:neanyphmdonth:pagc(Phtczs)md
ﬁi!mdthcamnfth:papcr,whetheritwassmnllnrlarge.lf,byst}m:initial
maladjustment, Congo started a simple fan slightly to one side of the page
centre, he would then urgently attempt to correct the error by stretching
out the lines on one side to fill the page as best he could (Plate G).

The number of lines that made up a fan pattern varied between forty
and six and it was noticeable that the fans with the largest number of lines
were usually those drawn with thin pencil points, whereas those made
usingathickpaini—hmhusunﬂyhndfarfcwerlines.ltswmsasifthc
strength of the visual feed-back from the fan-line just completed was
importansindctﬂminingthedqmemwhi{:hthemwmahl&edm
the side, ready to make the next line in the pattern. A bold fan-line made
with a thick brush sent back a powerful visual message which had the
effect of displacing the animal’s arm farther than if a thin weak line was

Thtanglmnftheﬁnﬁandtherdathnshipsofth&mglmmrthmi-
tions of the lines were analysed and it was found that, in many cases, if the
fan was projected downwards the lines would have met at a point that
was approximately the centre of the chimpanzee’s body, as it sat at its
picture-making. This fact, combined with the observation that each of the
fan-pattern lines was started at the top of the page and progressed towards
the animal, immediately suggested a possible biological significance for the
pattcrn.lfayuuugctu‘mpanmisgiv:nalomcmmofbeddingmtuial
Suchasstmworhny,itwiﬂsixintheccnn:ufitandthmgathuintmrds
imhodyhmdﬁﬂaﬁerhnndﬂﬂunﬁlithasau’rcuhrb&d,arncst,pachcd
tight around its body. If the bed is weak in one spot, it will adjust this by
strctchinguutmdpﬂlinganmahnnﬂf:ﬂimoﬂmtm%bﬁi—
makhgmuﬁn:hasswmalpuinmufsimﬂaﬁtywiththedmwingnfafm-
paummthnﬁmtphm,mcumgmthmughnsimﬂarsuiﬁofmmhﬁ
and bends in each instance, In one case it marks a line towards itself, in the
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other, it pulls a wad of straw towards itself, In both cases the movements
are radially arranged and in both cases there is a visual feed-back control-
ling the degree of displacement from movement to movement. (In the bed-
making case there will also be an important tactile feed-back from the
bedding packed around the animal’s body.) Also, in both activities, the
anhnalmnstnp,and:hmmnﬁnu:thcacﬁmngainaﬁcrapause,smrﬁng
again from where it left off. In fan drawings, it was sometimes observed
that Congo would stop (perhaps because of a broken pencil point, or be-
cause of some distraction) and might then continue and complete the
pattern using the other hand. A similar shift was also seen in bed-making,

These similarities point very strongly to the conclusion that the origin
of the fan pattern is tied up with the apparently inborn action of bed-mak~
ing. This is not to suggest that drawing a fan shape is in any way a kind of
‘substitute” bed-making action, but rather that there is a predisposition
for this type of rhythmic response already built into the chimpanzee
system that favours the production of this type of pattern.

The arguments against this view cannot be overlooked. In the first
place, fan patterns have only been produced by four out of the twenty-
three chimpanzees that have drawn or painted. Bed-making is a funda-
mental response of all chimpanzees, as far as is known, and it would be
expected that, if it influenced the picture-making of one, it would in-
fluence all in the same way. Secondly, the creation of 2 perfect fan pattern
by a capuchin monkey can be cited as giving a wider significance to the
action than can be explained by the inborn specialities of one species.
However, it is not impossible that the fan pattern created by the capuchin
originated in a totally different way and is a purely convergent pheno-
menon. Perhaps the capuchin even has a similar form of bed-making
routine,

If the arguments against the bed-making theory seem stronger than
those in favour of it, there is another possible explanation of the fan pattern
phenomenon which may commend itself. This is the theory of *mechanical
simplicity”. Industrial psychologists, studying the way in which factory-
workers snip ends, twist pins, sort knobs, or clip strips, often come to the
conclusion that the activity under review is being performed in an in-
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Split fan patterns by Congo. Above, with a central yellow spot {Collection
Sir Herbert Read, Yorkshire) and below, with a central black spot.
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efficient and unnecessarily complex manner. If the ends were snipped
sideways instead of upwards, they report, or if the pins were twisted out-
wards instead of inwards, the mechanical simplicity of the arm move-
ments of the workers would be improved by five per cent. Using this
approach, it might be argued that Congo and the capuchin and the other
fan-pattern makers were only using the simplest mechanical movements
of their arms to fill the spaces in front of them.

This does not, of course, mean that the fan shape is nothing more than
a motoric exercise with no visual organization. The fact that the fan fits the
paper, be it large or small, and that a fan can be stopped and then started
again afier a pause, reveals that the pattern is under visual discipline. But
the selection of this particular pattern, by both capuchin and chimpanzee,
does give some weight to the argument that motoric simplicity may be the
controlling factor,

It may eventually emerge that the demands of motoric simplicity in-
fluenced the bed-making and fan patterns independently, but in a similar
way. Alternatively, these demands may have influenced the nature of bed-
making movements during evolution and then the form of the now fixed
bed-making pattern could, in turn, have influenced the fan construction.

But, whichever view is favoured, the explanation is only a partial one,
concerning no more than the origin of the pattern. For, once Congo be-
came familiar with the fan shape, its production became, in its turn, a fixed
unit of behaviour, available for modification and embellishment.

Two startling examples of the use of the fan as a fixed visual unit were
the ‘reverse fan’ (Fig. 28) and the ‘subsidiary fan’ (Plate J). The
creation of the reverse fan was one of those rare moments of pure creative-
ness, where the experimenter could hardly believe his eyes. As I have said,
Congo produced over ninety fan patterns, always starting each line at its
far point and drawing it towards himself. On the day in question, Congo
had drawn several normal fan patterns in the usual way (Fig. 29) and then,
as the next blank card was placed in front of him, a strange intensity seemed
to overtake him and with soft, almost inaudible grunts he began laboriously
to make a fan, starting each line at a near and central point and spreading
it away from him. As each line was marked out, he could be seen carefully
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F1G. 28. Reversed fan pattern. Of the ninety fan patterns produced by Congo,
this was the only one in which each line was drawn from the bottom upwards.

studying its course, so that it radiated away in a fresh direction from those
already made.

The fan was therefore similar in appearance to any normally produced
one, but had been drawn completely in reverse. This astonishing per-
formance can only be explained if one assumes that Congo had reached the
stage where he had a fan image in his brain and that he was virtually
experimenting with a new way of producing it.

The subsidiary fan example gives further proof of this. In this picture
(Plate J), Congo had already painted a rather ineffectual main fan
and then, towards the end of the picture, took a brush of black paint and
quite deliberately, with five rhythmically delivered strokes, formed a per-
fect, small, off-centre, subsidiary fan-shape. The focal point is not only to

98



COMPOSITION — THE UNIT RELATIONSHIPS

F1G. 29. Fan pattern produced at the same session as therwersedﬁn(ﬁg 28),
hutmthmmcpmdumdmth: usual way, with the lines drawn from the top
downwards.

one side of the centre of the picture, but it is also within the area of the
picture and does not therefore correspond with the position of the animal’s
body.

Further proof of the emancipation of the fan pattern as a visual unit in
its own right, independent from its origins, was forthcoming in Congo’s
later paintings. Every so often he would try out new distortions or exten-
sions and some of these resulted in his most exciting pictures.

During September 1957 he produced a series of “stippled fan-bundles®
(Plates 30, 31 and 32). These consisted of a basic fan, sometimes
rather reduced, with a strong, solid base, the latter being overmarked with
bold spotting. Then, in the winter of 1957-8, he introduced the *split fan’,
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F16. 30. Multiple-horizontal scribble plus fan pattern.

where the centre lines were ruthlessly omitted and replaced by a single bold
spot or blob (Plates H and I). Eventually, as he grew larger, the base
ofthcfanbccamcmrvedmumnndmmqthccmueﬁnﬁrm:ninghut
stopping shorter than the side lines (Plate 34).

Later still, as the horizontal motifs began to run riot and obliterate the
fan shapes there was, in the summer of 1958, a series of ‘horizontal-
multiples plus fan’ (Plate 35 and Fig. 30). Even after the horizontals
had led him into the world of loops and spirals, an occasional fan would
Crop up in a session and then, for the first time, there appeared the ‘double-
lined or looped fan’, with the lines drawn out and then in again in one
sophisticated movement, leaving the hand ready for the next action (Fig.
31).
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F16. 31. Loop-fan pattern. Each of the fan lines has become a double stroke,
out-and-in.

This elaborate variation on a fan theme by Congo is unparalleled in ape
picture-making and leaves one in no doubt as to the sensitivity of the
chimpanzee's inventiveness.

Other fan-makers, such as the capuchin Pablo (Plate 8) and
the chimpanzees Bella (Fig. 4), Josie (Fig. 5) and Fifi (Fig. 8), produced
only simple fans, starting in each case, as far as I know, from the top and
drawing the lines towards themselves, as did Congo in his typical
pictures. Of course, none of these other animals was tested over a long
period of time and it would be fascinating to select one of these or
another fan-making individual and follow him or her through several
years of picture production to find out whether variations of such a
theme occurred again and whether they were similar to those made by
Congo.

101



THE BIOLOGY OF ART

COMPOSITION COMPARISONS

Although we have a few experimental results from other sources, namely
Sophie the gorilla, some human children, and a group of six briefly tested
chimpanzees, these series are too short to be included in a detailed table of
comparisons. At the present stage, only Alpha and Congo have been
investigated fully enough, as far as compositional tendencies are concerned,
but, even so, it is worth tabulating the major results obtained from these
two chimpanzees, for comparative purposes.

Similarities between Alpha and Congo
TEST ALPHA |  comgo
I. Restrict drawing to area of paper Almost always | Almost always
2, Mark corners All four corners | One lower
of blank sheets | corner only
(6/172)
3. Mark blank paper with fan pattern No Yes (15/40)
4. Mark central solid figure Yes (22/25)
=t Yes (34/37)
5. Mark within outline figure Yes (z22/24)
6. Mark inside close field of five or more
spots Yes (8/8) =
7. Mark each of two or three figures —_ Yes (6/8)
8. Balance offset figure Yes Yes (27/33)
9. Balance asymmetrical figure Yes (s08;) e
10. Complere unfinished figure Sometimes (2/6)
- } Once (1/9)
11. Complete unfinished pattern Yes (8/8)
12. Cross heavy bars at right angles Yes (4/4) Once (1/14)
13. Absence of special reaction to scattered
spots Yes Yes
14. Mark symmetrically around triangle Yes (5/7) —_
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It is clear from this table that in most of the responses the two animals
were very similar, but that also each has its own peculiarities, Alpha’s
sﬂtyh&ngmmumuﬁngmdﬁgummmplcﬁmmﬂﬂnngn’sh&ug
tbefanpam.frheﬁgmesgivminthemhlcr:fumm:numbcrofﬁmﬂ
a response appeared in relation to the number of trials in a series, wherever
these facts are known.)

Experimental Drawings by Sophie
The valuable series of twenty experimental drawings obtained from Sophie,
the adult female gorilla at the Rotterdam Zoo, provide some strikingly
similar results to those obtained in the full-scale tests reported above.

Sophie was given five blank sheets, four central 2 in. squares, eight offset
squares, one double square, one central vertical bar and one incomplete
circular figure.

Of the five blank sheets, three show overall scribblings (Fig. 32) that
fit the page and two show central concentrations. There were no corner
markings and no fan patterns, but all her drawings showed a very charac-
teristic, jerky, zigzag scribbling. This scribbling style was so distinctive
that no Congo drawing, for example, could ever be confused with a
Sophie, but this will be discussed further in the next chapter.

The four central squares all received special attention from Sophie
(Fig. 33) and the concentration of markings on the figures is very similar
indeed to that shown by Alpha and Congo. The incomplete circular figure
offered to her was also in a central position and this too is marked in the
same way, but not completed. Here again Sophie reacted in the same way
as Congo.

Whhm:dghloﬁsﬂﬁgurm,&phieshﬂwcddiﬁummcﬁumfmm
those of the two chimpanzees. She did not reveal a high frequency of
balance responses. In seven of the eight tests she marked the square
(Fig. 343) and in one (Fig. 34b) only did she ignore it and mark in the
space opposite. -

In the case of the central vertical line she did not show any tendency to
cross it at right angles and seems to have ignored it, marking right across
the page.

103



overall pattern of
small-amplitude
zig-zags.




B e — s — — — — —

33. Res-
to central

square. As with
the chimpanzees,

Sophic confines
most of her mark-

ings to the region
of the figure,

G.-m

=

=
~
=




F1G. 34. Sophie
marked

usually

when it was offset
{a) and only bal-
anced it once (&)

the figure, even




35. Human

infant tests with (a)
blank sheet, (b and
¢) offset squares.

&
-
B
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Where she was presented with two squares, she marked between them
(Fig. 34c) instead of inside each one, as was expected on the basis of Congo’s
response to this test.

Summing up, it can be said that Sophie shows the powerful basic
responses of filling up a page and of marking an object, but that she does
not show the more subtle reactions of balancing, completing or crossing.
Itis, of course, a very unfair comparison, as far as test failures are concerned,
because both Alpha and Congo, although they cannot be said to have
undergone any actual training, were subjected to long periods of familiari-
zation with the problem. It is, in fact, surprising that Sophie showed as
much detailed response as she did with only twenty experimental papers
completed.

Human Infant Tests
As with Sophie the gorilla, a young human was also given a short test
series of experimental papers with the same proportions and figures, He
was presented with a set of thirteen papers, which he completed on various
occasions between the age of one year eight months and one year eleven
months (see Fig. 35). Three of the sheets were blanks, two had central
squares and eight had offset squares,

Only three of the ten squares were deliberately marked and even in
thmmmthcmmkiugswmmtwnﬁnadmtbcregiuu of the figure.
Dncafth:mumua!sqmmwasignnmdmmp]emly.Innnlytwuoftht
eight off-centre tests was there any real attempt to balance the picture and
even then it was simply as a ‘larger-space fill-in’ response.

These results are typical of human infants, as is their undoubtedly
superior calligraphy. It seems that the young Homo sapiens is worse than
the chimpanzee at composition and design, but at the same time is much
better at calligraphic exploration. The advanced state of the latter may
to some extent be the explanation of the inferior composition results.
The human child is so fascinated by the many diverse courses that lines
can be made to follow (what Paul Klee referred to as “taking a line for a
walk’) that he becomes absorbed in this game, often finishing one small
sm‘bbl:onth:pageandthmcndmdlymwingmmamndwﬁaﬁﬂn
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in any other near-by space that comes easily to hand. Each scribble is
created almost without reference to its environment. It is this preference,
inhumaninfams,furcaﬂigmphyuwunnpnsﬁimthatlmds,asweahaﬂ
seeinthnnmchnptcr,mthculﬁmm:rmﬁmofth:ﬂrstmpmtaﬁnnﬂ
images, a phase never yet reached by an ape.

A possible clue to the reason for this difference is suggested by a state-
mmthyKnrﬂxndt.Inmmnsﬁnngnandth:npﬁ,hcrﬂmﬂhmm‘ln
man’s world things are characterized predominantly by their nature (or
“thatntss”}bemuseth:liveprcywnndmmandfm;whcrminth:ape’s
worldthingssrcchnmctuiztdpmdﬂminandybythdrplme(“M”}
because their food grows at fixed places’. Kortlandt was not discussing
picnut-makingnnrmuldhehavcbmnamafthediﬂ'crmmsinmlﬁ-
graphicandoompmiﬁnnalmhievemmminmanmdapcs,asmcyar:
being set out in this book for the first time.

This independent suggestion of his, concerning the ‘thereness’, or
spatial arrangement, in apes and the ‘thatness’, or awareness of the
details of objects in man, is, however, highly stimulating when applied in a
pictorial context.

The * Six-chimp® Test
In addition to the intensive testing of Congo, I also carried out a brief
experiment using six young chimpanzees which, although used to human
company, did not know me personally very well and had not previously
hﬂﬂanyexpeﬁmnenfdmwingorpainﬂng.&sakﬁadyuplajmdmemain
object of this test was, in the first instance, to find out how many indivi-
duals showed an interest in the activity and how many ignored it and would
take no notice. When, in the initial tests on blank cards, it was found that
five of the six were immediately fascinated and concentrated hard on their
picture-making without any persuasion from the experimenter, it was
decided to carry out an experimental test with a series of twenty-four
papers. Each animal was offered standard experimental papers, the first
with a 2-in. central square, the second with a similar square but displaced
mmﬁde,thethirdthemcbutinﬁﬂoppmimdimcﬁm,andthefamth
with once again a central square.
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COMPOSITION — THE UNIT RELATIONSHIPS
The whole series was obtained in one long session, each chimpanzee
coming out in turn to complete its four papers. Nineteen of the twenty-
four were successfully completed, One animal lost interest after three, and
the sixth chimpanzee refused, as before, to take any part in the experiment
whatever. The results were particularly interesting for comparative
purposes and can be briefly summarized as follows:

1. JOSIE
Central squares: Confined all her markings to the region of the squares

(Fig. 36b).

Offset squares: Did not mark squares; confined markings to vacant space
opposite, but balance weak.

2. BEEBEE (three papers only)

Central square: Concentrated most markings in the region of the square.
Offset squares: No clear-cut results.

3. CHARLIE
Central squares: Confined his markings to the region of the squares

(Fig. 36a).

Offset squares: Marked squares, but spread these markings away towards
the vacant space (Fig. 37a).

4. FIFI
Central squares: Concentrated most markings in region of squares.

Offset squares: Ignored one and marked in vacant space: marked other,
but then balanced it carefully (Fig. 37b).

5. JUBI
Central squares: Confined all markings to the region of the squares

(Fig. 36¢).

Offset squares: Concentrated most markings in the region of the squares
and made no attempt to fill vacant space (Fig. 37¢).

6. saMm (No response)

From these results it is obvious that once again marking a central object
is more strongly expressed than balancing an off-centre figure. Tea out of
the ten central-figure tests showed positive results, whereas there was only
one convincing balance result from the ten offset-figure tests.
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It is interesting that, although calligraphically different from the

gorilla drawings, these other chimpanzee tests show remarkable com-

positional similarities with the results obtained from Sophie. Once again,

the degree of responsiveness in these animals is extremely encouraging

and there can be little doubt that prolonged individual studies of a large
group of apes would be most rewarding.

General Comparisons

The facts presented in this chapter may in many ways be rather frag-
mentary, but they nevertheless serve to establish beyond any doubt that
there is considerable visual control exercised during picture-making by
apes. Furthermore there is evidence that, where compositional factors are
concerned, this control is more active and better organized in the apes
than it is in the young human. This may, in part, be due to the various
differences in the ways of life of the wild apes and “wild humans’. But it is
also due, in part, to the fact that the human infant is applying his mind to
other problems — problems of calligraphic organization — which steal his
attention away from the fundamentals of composition. Evidence from the
apes to support this comes only from Congo, whose picture-making was
studied long enough and known intimately enough for the experimenter
to sense the gradual stifling of spatial arrangements by the step-by-step
discovery of calligraphic complexities. The first discovery of a spiral, for
example, is so absorbing that all attention is focused on the shape itself
and its position on the page and the other blank parts of the page become
50 unimportant as to be non-existent. (It is for this reason — unconscious
perhaps — that many modern painters have reverted to exceedingly simple
shapes in order to express new compositional ideas.)

Amongst the apes, it is particularly important to note the difference
between the results obtained from long periods of experimentation with
Alpha and Congo and those obtained quickly from the gorilla and in the
six-chimp test. In all cases there was a basic response towards the paper:
the animals all showed the urge to scribble on it, to fill the space available,
and to restrict themselves to the area of the paper (with the single exception
of the one very young chimpanzee, Sam, who ignored the situation
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mmplﬁdy}.haﬁm&mwamsmgmdmmmuknmm]
figure and to restrict markings to it. But, when the question of balancing
an offset figure arises, it is then that the big difference between the in-
tensively tested animals and the quickly tested ones appears. Only with
prolonged testing and complete familiarization with the experimental
situation, does a chimpanzee begin to reveal the possession of the more
subtle compositional capacities, such as balancing. If we had to rely only
on short test studies for our information, we should undoubtedly consider
m:bahnmmwmasbdngmiqmmman,mdirisinmﬁngm
speculate on what possible further aesthetic capabilities will be revealed
whencvmlungnandmoreimmivesmdiﬁarcmrﬁndmt.“ﬁﬂadﬁmp-
anzee ever reach the stage of creating a pictorial image, for example? At
the present stage this scems most unlikely, but I must confess that had I
bemnskﬂdmgiv:annpiniunmncmﬁngmepmihiﬁryofachimpmm

pussmingagrapﬂcbalmcempmsebd‘methcprmrsmdywasmﬂ&e,
I would certainly have considered it highly improbable, It is safer there-
fore to reserve judgement for the time being. In the meantime, however, it
is possible, in the next chapter, to take a closer look at just how far the
dﬁmpamm&ngumahkmmvdﬂmgtkdiﬁmkpmhmmrds

pictorial representation before his study was terminated.
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4. Calligraphy — the Individual Units

So far the discussion has centred on the position of the lines in relation to
one another, to the page, and to figures placed upon it. At this point it
becomes necessary to consider the nature of the lines themselves as
separate individual units.

Calligraphically, the infra-human pictures are for the most part ex-
tremely primitive. At first glance they appear to be made up of extremely
simple and highly uncharacteristic short lines, with the interest lying
entirely in their spatial arrangements. But a closer scrutiny reveals that
whereas one chimpanzee favours short dashes another prefers long curves;
where one concentrates on short, straight strokes another makes bold
horizontal sweeps from left to right. Gradually it emerges that, although
the lines are usually comparatively simple, they still show certain analys-
able characteristics,

In the case of Congo there was sufficient calligraphic change, during his
two-year period of testing, to enable us to get at least a glimpse of a pro-
gression in shape and style at an infra-human level.

This type of study has never been reported before, but the comparable
aesthetic growth of our own species has been carefully documented and it
will be helpful to summarize first the calligraphic development that is
known to take place in the human infant. It will then be possible to
compare the progress Congo made with what amounts to a scale of
pictorial embryology and from this comparison to judge just how far he
had travelled along the path towards representational drawing.

THE KELLOGG ANALYSIS

It may be thought that the human body goes through some odd stages
during its embryonic development, but the pictorial human body goes
through some even odder ones as it is differentiated, month by month, by
the human infant. The way in which this happens and the way in which
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F16. 38. Diagram by Rhoda Kellogg showing the five basic stages of calligraphic
development in the human infant. (After Kelloge, 1955.)
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CALLIGRAPHY - THE INDIVIDUAL UNITS

pre-image scribbling develops and grows into the earliest pictorial repre-
sentations has been brilliantly analysed by Rhoda Kellogg at the Golden
Gate Nursery Schools, San Francisco. With the aid of an enormous
sample of more than 200,000 drawings by children between the ages of
two and eight, gathered from fourteen countries, she has traced human
pictorial ontogeny from the crudest first attempts at marking a piece of
paper, up to the point where representational objects are beginning to
crystallize out into the well-known images (man, house, flower, dog) of
the more familiar “Child Art’,

The Basic Stages of Pictorial Differentiation
Kellogg recognizes five basic stages in pictorial representation (see chart
in Fig. 38), as follows:

1. Scribbles. 4. Aggregates.
2. Diagrams, 5. Pictorials.
3. Combines.

In the past, virtually all studies of child art have used stage five as the
starting-point for their studies, and it is Kellogg's use of this stage as the
end-point instead which has made her work so valuable and original.

She recognizes twenty basic scribble-types. These she has named as
follows:

1. Dot. 11. Roving Enclosed Line.
2. Vertical Line, 12, Zigzag or Waving Line,
3. Horizontal Line, 13. Single Loop Line.
4. Diagonal Line, 14. Multiple Loop Line.
5. Curved Line. 15. Spiral Line,
6. Multiple Vertical Line. 16. Multiple Line Overlaid Circle.
7. Multiple Horizontal Line. 17. Multiple Line Circumference Circle.
8. Multiple Diagonal Line.  18. Circular Spread Out.
9. Multiple Curved Line, 19. Single Crossed Circle.
10. Roving Open Line. 20. Imperfect Circle.

These scribble-types usually start out as simple and tentative markings,
then become bolder, more repetitive and more complex, until they nearly
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obliterate the page. Then, apparently by a process of distillation and simpli-
fication, a new phase is reached and this is the diagram stage. Kellogg
recognizes six basic diagrams, as follows:

1. Greek Cross, 4. Triangle.
2. Square, 5. Odd Shaped Area.
3. Circle. 6. Diagonal Cross.

These diagrams arise from simple scribble combinations, such as
vertical and horizontal lines coming together to give a crude cross, or as
simplifications, from confused spiral scribbling to a pure circular shape.
The diagrams themselves advance by a process of purification, so that the
crude crossing, for example, becomes a true cross, or the circular shape
becomes a reasonable circle.

These diagrams eventually become established as fixed units and are
then themselves available to contribute to the birth of the third phase, that
of combines.

Once a vertical or Greek Cross and a diagonal cross have become
sufficiently established as distinct diagrams, for instance, it is then possible
for them to combine to produce a star shape. There are of course many
different possible combines, each one consisting of a combination of two
diagrams. When more than two diagrams are put together by the child,
then the fourth basic stage has been reached, namely the aggregate phase,
with an even greater number of possibilities.

Itis the aggregate stage which, although still “abstract” and pre-pictorial,
is of tremendous importance, as it provides the precursors for the earliest

From these aggregates there grow, slowly but surely, the various basic
pictorial clichés found in child art all over the world,

The Scribble Stage

It is useful at this point to trace these various developments, from scribbles
to pictorials, in more detail, before comparing the human scene with the
Congo material. First, there are the twenty basic scribbles.
Between the age of one and two the human infant will readily mark a
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sheet of paper, but its muscle co-ordinations are not mature enough for it
to be able to control the situation to any great extent. The lines are usually
simple, short, and often meandering. By the age of two years, the child
begins to develop sufficient muscular control to perform the multiple
scribblings (Nos. 6 to g) that involve back-and-forth movements of the
arm, with the pencil remaining on the surface of the paper. This type of
scribble often develops next into circular spread-out (No. 16 or 18) and the
page frequently becomes practically submerged under a sea of dense
repetitive markings.

Gradually a distillation takes place, with simpler lines reappearing, but
now with deliberate certainty and control. Unfortunately, these more
advanced and specialized scribbles, such as the zigzag, the loop, and the
imperfect circle, are nearly always overlaid and obscured with the dense
repetitive scrawling and it requires an expert eye to distinguish them.
Eventually, when the child begins to pass into the diagram stage, the
over-scribbling is reduced and it disappears still more when the diagrams
are being grouped together as combines or aggregates.

Very briefly, here are some of the characters of the twenty basic
scribbles:

I. The Dot. There are several kinds, produced in different ways. They
may be made by rhythmic pounding on the paper, or, alternatively, by
pressing the crayon or pencil down carefully at intervals.

J 2. The Straight Vertical Line.

3. The Straight Horizontal Line.

\4. The Straight Diagonal Line. These are the distilled versions of their
multiple, back-and-forth forms. They also occur in a weak form in the
very early pre-scribble markings of one- to two-year-olds. The vertical line
is often by itself and is more common than the horizontal. The latter
usually appears in combination with the vertical lines and seems to be
more difficult to make. The straight diagonal line is not commonly seen by
itself, although its multiple form is the most common of all child scribbles.

5. Gurved Line. This is uncommon by itself and does not appear until
towards the end of the scribble phase.

6, 7, 8 and 9. Multiple Line Scribble. As already explained these are
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the first full-blooded scribbles made by infants, after sufficient develop-
ment of muscle co-ordination. The diagonal multiple scribbles are the
easiest to make and are most frequent.

10. Roving Open Line.

{11. Roving Enclosed Line. These are meandering lines and appear in
pre-scribble marking as an aimless wandering of the crayon over the
sheet. When they occur later on, they do so more deliberately, as if the
child were ‘taking the line for a walk®. Eventually they develop into the
Odd-Shaped Object, at the diagram stage.

12. Zigzag or Waving Line. This seems difficult to learn, but once
grasped is repeated over and over again. It may develop as a kind of
“short-arc’ continuous multiple scribble. It frequently appears by itself
on the paper.

{13. Single Loop Line.

14. Multiple Loop Line. The single loop, looking like a letter e, is rare,
whereas the multiple loop line is common and often appears by itself. It
plays an important role in early pictorials as smoke from a chimney or a
vehicle, or as a curly tail.

15. Spiral Line. Only made towards the end of the scribble phase and
even then is not made by all children.

16. Multiple Line Overlaid Circle. This commonly develops from the
multiple scribbles six to nine. It may fill the paper completely.

17. Multiple Line Circumference Circle. This is similar to the last, but
without the centre filled in. This is probably important as the precursor of
the circle in the diagram stage.

18. Circular Spread Out. One of the most popular blotting-out tech-
niques that often obliterate the whole page completely. This is similar
to the last, but the circular movements are made with a moving arm so
that there is no centre.

{Ig. Single Cross Circle.

20. Imperfect Circle. Like number seventeen, these two scribbles are
forerunners of the circle diagram. The single cross circle is simply a badly
judged shape, with the line running round too far, The imperfect circle is
better, but is still small and irregularly shaped.
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PLATE 30. Stippled ‘fan-bundle’.

Sir Fulian Huxley, London.)

PLATE 31. Stippled ‘fan-bundle’. The fan itself
is nearly obliterated. (Private collection, New
York.)

PLATE 32. Stippled ‘fan-bundle’. (Collection
M. S. Woods, London.)



PLATE 34. Fan pattern with curved base. (Collection Mrs E. Crane
Chadbourne.)



PLATE 35. Multiple-horizontal scribbling appears in later Congo
pictures, burt the fan pattern persists.

PLATE 36. The use of spors occurs frequently in paintings by
Congo. (Collection Pablo Picasso, Vawvenargues.)



PLATE 37

With the tachiste phase (Plate 37) contemporary art has regressed
the whole way back to the multiple scribble phase of child art (Plate
38). This does not mean, however, that tachiste pictures arc mere
scribble for, in their regression, painters have taken with them their all
knowledge of harmony, design and visual organization,
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The Diagram Stage

Like the scribbles, the diagrams have an approximate sequence of ap-
pearance. The Greek Cross is the first to appear and develops from what
Kellogg calls the Inherent Cross. The latter is present at the scribble stage
by accident at first, Usually it first appears as a line crossing a multiple
scribble, or as one multiple scribble cutting across another, but at this
stage it is not yet a deliberate structure, Later, however, it appears as a
simple and quite distinct crossing over of two lines and thus heralds in the
diagram stage.

An interesting development out of the Greek Cross diagram is the
“multi-crossed single line’, which, Kellogg reports, does not appear until
after the Greek Cross has been established. This is an interesting point of
difference with the ape drawings, and will be discussed later.,

After the Greek Cross, there appears the Square and this is arrived at
in several different ways. It may come out of double crossings, which
inadvertently make a square by their intersections, or it may develop from
a reaction to the sides of the paper. Kellogg notes that ‘A characteristic of
carly scribbling is to make marks in each corner of the paper, and this
happens before the crayon can be adequately controlled to enable the child
to make a line around the edge’. This is intriguing in relation to Alpha’s
typical corner response, and it seems likely that the explanation is not as
simple as it would appear at first sight.

At about the same time that the square develops, the true circle emerges
from scribble precursors. Its growth is not hard to understand as it is in-
herently present in several of the scribble-types, as already indicated.

A little later the Odd-Shaped Area diagram appears, growing out of
roving line scribbles and various other sources. This is the most common
form of diagram and is recorded by Kellogg as being the easiest to make as
it only requires that a line shall be joined up to itself. As we shall see later,
it does not appear to be the easiest for the apes to produce.

The triangle diagram is extremely rare, so much so that it is impossible
to say exactly when it first appears in relation to the other diagrams. The
last diagram to appear is the diagonal cross. It is difficult to understand
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why this should be less frequent and appear later than the Greek Cross,
particularly as the inherent crossings in the scribble stage are more fre-
quently diagonal than Greek.

The interesting point about the growth of the diagrams is that they
appear to rely for their sources almost entirely on the previous scribbles,
rather than on any external environmental influences. The child’s aesthetic
growth appears, from Kellogg’s study, to be a remarkably independent
and private association between the paper, the pencil and the brain.
Even at a later stage, when the early pictorial images are appearing for the
first time, there appears to be only a minimum of reference to the outside
world, just sufficient in fact to label the picture as a man or a house or a
fiower. If, for example, the earliest pictorial representations of houses by
children from countries as different as Finland, Germany, India, France
and Denmark are placed alongside one another it is impossible to identify
them correctly, because they owe so little to the external environmental in-
fluences of the respective countries. It is, of course, this lack of external
influence that makes it possible to arrive at some sort of scheme of pictorial
growth, as Kellogg has done.

The Combines and Aggregates

The distinction between these two phases is only one of degree, the
formerbdngthereau]xnfammhinatiunuftwodiagmmsaudthchﬁﬂ
mnmthanmn.ﬁs:ﬁ:chﬂdpmgrmmthmughthmphasﬁitmm
possmaﬁchumdmnmvaﬁcdﬁmﬂmbu]zryufshnpcsmdumgc-
ments, and the frequency of *scribble-out? and *scribble-over” is gradually
reduced, so that by the time the first true pictorial representations appear,
they virtually have the stage to themselyes. Kellogg argues that this
*cleaning-up” process is partially brought about by parental and teacher
persuasion, but, although this undoubtedly plays a part, the increasing
intdnsicwlucandmmp!eﬁtyofthcimagmmustﬂsnbupowerﬁﬂmﬂ'
trolling factor helping to :Iimjnat:thgmzlierm-ihbhpamm.

One of the interesting facts about the combine and aggregate stages,
where the child produces its most complex abstract pictures, before em-
barkingmthelungandar@mmadufpumyﬂ,isthatdmpimﬁwnﬂﬂ'
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representational nature of the work, there are nevertheless certain forms
which are strong and universal favourites, whereas there are many others
that are extremely rare and are clearly not popular with children at these
stages (usually at ages between three and four years).

The Kellogg study continues to analyse in detail the various popular
combines and aggregates and to trace them through to the beginnings of
the various fundamental pictorial images, but to discuss this at length here
would take us beyond the scope of the present study. However, in order
not to leave the story in mid-air, we can briefly follow through the develop-
ment of one of the pictorial images (see Fig. 39). The most important one
is obviously the human figure. It is also the first to appear and is one we will
trace here.

The Pictorial Growth of the Human Figure

There are naturally many minor variations, from child to child, in
the details of the course taken in getting from the first scribble to the
first drawing of a human form. But despite this, the overall trend is so
uniform that it is possible to give a very clear picture of this development
by taking one imaginary average child and following it through a typical
sequence:

The first pictures this imaginary child makes consist of weak wandering
lines. This occurs at the age of one, but a year later the infant has mastered
multiple back and forth movements and is making bold scribblings. These
develop into horizontal loopings, then into spirallings and finally into
confused multiple circlings. The circling movement becomes a satisfying
one and is purified and simplified until, at the age of three, the child is
producing its first circles. Now that they are produced in a pure form, the
circles look empty and the child begins to fill them up with spots and
dashes. This gives rise to the idea of crossing out the circle and the child
draws bold lines across it, this way and that. While all this has been going
on the child has also learnt to make crosses and to combine crosses to make
a star shape. When the circle is being crossed out, the star shape turns out
to be a perfect fit and can be used to make a satisfyingly symmetrical pat-
tern. This double cross inside a circle gives a basic aggregate of Mandala
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design. Kellogg considers this to be the most important unit of pre-represen-
tational drawing. Its occurrence is universal and frequent and it appears to
be vital for the stages that are to follow.

Gradually a modified Mandala pattern, which has been called the
Sunburst pattern (not by children, but by experimenters), grows out of
the double-crossed circle by the reduction and loss of the cross lines inside
the circle and an extension of them outside it. This gives the appearance of
a sun with rays coming from it. The empty central space now demands to
be filled up again and this is done with spots and small circles. When, by
chance, as Kellogg says, ‘ihe inner circles are four in number and they
occur in a “face™ formation, the face looks out at the child, and he seems
to be as surprised to see it as is the bystanding adult’, This is the great
moment of pictorial creation and, like all the other previous stages of
development, it has come to the child as a pleasant discovery, growing
naturally out of a gradual calligraphic process, rather than from some
sudden input from the external world. With previous, non-representational
drawings, the child will often have been asked by insensitive adults “What
are you drawing?’, or “What is it supposed to be?’ and, with a child’s
ingenuity, will have answered that it is ‘ Daddy’, or * My house’, or whatever
sprung immediately to mind. This does not mean that there was any
a priori selection of image for the drawing, but is simply a method of get-
ting rid of unwanted interference as quickly as possible. But once the child
has discovered the formula for producing an image which immediately
strikes him as being representative of something, then a new phase has
begun.

With the face identified as a face, it might be supposed that the rest of
the human figure will quickly follow, but this is not the case. The face
problem may have been solved, but not the body, or the legs, or the
fingers, or any of the other details. These must grow naturally and slowly,
just as the previous stages grew.

The rays of what was the sunburst pattern have now become magically
transformed into hair. The rays on top of the head are often increased in
number and those underneath the head are reduced. The latter often be-
come longer and then by a very small step become arms and legs. Once
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agninthem:tofthedﬂdopmcuzisthcmkingnfsmnﬂmmﬂst@a,
rather than bold jumps.

Th:ﬁgn:ennwpamycdisu&enrefumdm{ngﬂn,byerpcrimmtcrs,
mtchﬂdm)asa&phﬂcpud,bemusebmhthcmandth:legxm
outofwharappearstubcthehmd..&maﬂythisismishding,fur,
althﬂughi:isamnmnimttermfnrdcsm'bingahigbly characteristic
stage, it is not true to say that the circular shape is the head alone. It is the
as yet undifferentiated human form and only appears to be the head alone
be::auscthcﬁcchappcnsmﬁ]litssurf‘an:_'rhcnmamgcis,indeed,the
separation of head and body into two discrete units. This is sometimes
dmehyasunofmﬂdi?isinn,huxmnmtypimﬁyhyth:drawingﬂf
asiuglcﬁncnmbcrwmnthclegs.nmismnheadandahody,but
nonmkandthenmstcpisthﬂmnkiugofamnmicﬁminth:appm-
priate region. At this moment the child is apparently unaware of the fact
thatth:amshavebm]ﬂﬁhighanddry,sﬁcﬁnguutufthehmiSﬂ'
pawcrﬁﬂisthehmdsﬁapgwixhimandmtnﬁgim,suﬂchingbnckinm
the distant scribble stage, that it still holds the arms firm and it is some
time before they shift down to take up their proper place at the top of the
body.

Basically the human figure is now pictorially formed, While these
dnﬂnpmmhav:hmnguhgonmemwiuunduubmﬂyhzmbomn
certain amount of minor experimentation with ears and teeth and toes and
fingers, hmthmedevdupmﬂntsvarymnsidmblyinthdrmnscqumm
of appearance.

From this point on the child will set out to draw a human figure, rather
than happen on it, and gradually the demands of objective representation
will suppress the more natural obedience to the abstract laws of differentia-
tion, which have helped to form the image out of scribble and scrawl. This
promswﬂlmk:mnmrsormnreanﬂﬂﬁsisnotthcplacempmueit
further.

The child, who is probably now between four and five years old,
wiﬂhavemsbanmp}'ingthingaﬁﬁmthemﬂwndd,inﬂmduf
drawing on its private graphic experience, This copying technique will
bemcﬂﬁagmmdmﬁmjﬁnr,wmqhingwhichmtbewddedmm
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what has gone before, and it will take time. In typical cases it takes over
ten years and during this time child pictures become more and more ugly
until, the uncomfortable pupation over, they emerge into adult forms.
What happens next will be discussed in the final chapter.

CONGO CALLIGRAPHY

With this résumé of the human scene, it is now possible to take a look at
the calligraphic achievements of Congo, such as they are, and see just how
far along the path of differentiation they go. It need hardly be said that no
ape has yet reached the stage of pictorial representation, but it will emerge
from the following that Congo came tantalizingly near to it. Whether the
infra-human brain will ever be capable of reaching that stage is still an
open question and, although most unlikely, cannot be completely ruled out.

Congo Scribble-types

Congo’s earlier pictures were made up of simple, straight, or slightly bent
lines, with little or no calligraphic interest. This state of affairs persisted
for some time, although dramatic improvements were being made in the
meantime as far as his line arrangements or compositions were concerned.
The fact that he was able during this phase to make careful and sensitive
compositional modifications points immediately to a fundamental dif-
ference between his picture-making and that of the human infants at this
early stage,

Congo was not yet ready to make back-and-forth multiple scribbles of
the type which develop in human infants at the age of two. Kellogg has
referred to this pre-multiple-scribble stage as a phase of immature muscle
co-ordination, where the simple lines produced have little value or mean-
ing, as the child lacks real control over what it is doing. The situation
with young apes is very different, for their muscular development at this
graphic stage is comparatively far advanced. This is, of course, due to the
fact that the apes are tree-dwellers and the human beings are not. The
young chimpanzee must have strong arms to cling to its mother and to
swing through the branches and its muscle development is quite capable
of dealing with a simple problem like gripping a pencil and moving it

127



THE BIOLOGY OF ART
steadily this way and that under visual guidance. This means that the
young ape could be expected to start straight away with multiple scribbling,
The fact that it does not do so means that it is necessary to consider afresh
the interpretation of the early human responses. I do not doubt that the
muscular co-ordination is insufficiently advanced to produce the more
elaborate multiple scribbling, but what does seem to be in doubt now is
whether the child would draw in this way, even if it did have a more
developed muscular system. What this means is that the very first ‘pre-
scribble’ phase in human picture-making is probably a genuine phase,
which is calligraphically distinct from the later bold-scribbling stage, in-
dependently of any muscular changes.

This is a somewhat theoretical point as far as human studies are con-
cerned, but it is most important to realize that the ‘weak-muscle-criticism’
of the one- to two-year-old human infant products must not be auto-
matically applied to the analysis of early ape calligraphy. It is probably
better for comparative purposes to consider the scribble stage as having
three distinct phases in both instances:

Phase A: Primary simple lines (well controlled in apes, poorly con-
trolled in man).

Phase B : Multiple scribbling and spread-outs.

Phase C: Secondary simplification, but with greater variety of detailed
line shape, leading to diagrams.

Looking now at these phases in Congo, we find the following types of
basic scribble present:

1. Dots: Were produced in two ways. Like human infants, Congo made
them either by rapid rhythmic pounding with a vertically held brush,
crayon, or pencil, or he applied them gently and laboriously as check
marks. The former type occurred at very low intensities (judged by
distraction responses and uneasy body movements) either at the be-
ginning of a picture, before it had captured his attention, or at theend, when
he had exhausted his interest in the page in question. The result of this
type of dotting can be seen in the bold stippling over the fan-bundle in
Plate 31 and in the simple but strikingly balanced picture in Plate 36.
It is worthy of note that, despite the low intensity and the rapid delivery of
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CALLIGRAPHY — THE INDIVIDUAL UNITS

the strokes, the dots were nevertheless under visual control in most cases
and did not pile up on one another, but were spread out rather evenly. The
second type of spotting is seen in the experimental drawings in Figs.
172 and 19c, for example, Here the marks are gentle and performed with
very high intensity concentration. Dotting of this kind was almost
always confined to check marks on experimental figures, or to corner-
marking.

2. Vertical Line.

3. Horizontal Line.

4. Diagonal Line. These appeared frequently (see Plate K) and made
upthcgrutapannfaucungn‘smﬁuwork.ﬁevmiwlmddjagoml
lines were the most common and occurred, for example, in all of the ninety
fan-pattern drawings. Horizontal lines appeared less often and, as with the
human infants, appeared to be more difficult to make. They appeared in
later fan patterns as extreme side-pieces in fans with an arc of 180 degrees.
They also appeared as part of the base of bundles in fan-bundles. Unlike
the comparable human lines, the vertical, horizontal and diagonal lines
made by Congo existed in bold, accurate forms before the onset of multiple
scribbling as well as after it.

5. Curved Line. This appeared extremely frequently (see Fig. 40) and
often merged with types two, three, and four. I suspect that the more
powerful arm muscles of the chimpanzee account for the fact that this type
of line is less common in children.

6,7, 8and 9. Muluiple Line Scribble : Congo was one and a half years old
when he started to draw. He was nearly two and a half before the first
multiple scribbles appeared and even then they did not appear very
frequently. But by the time he was three, they were beginning to dominate
the scene more and more until towards the end of his test period, Congo
was either making bold multiple onslaughts (Fig. 41) or investigating new
and subitle shapes. Even the rare fan patterns that he fell back on from time
to time were now made up of complex loops. All the four types of multiple
scribble were quite common.

10. Roving Open Line.

{11. Roving Enclosed Line. These two appeared from time to time, but
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F1G. 41. Multiple scribbling by Congo.

were not common. Congo put such energy and purpose into his drawing
that anything meandering was somehow out of character. Only when pre-
sented with a pencil or crayon with an unfamiliar texture was he prone o
meander. This occurred particularly with a very soft pencil on smooth
paper (Fig. 42).
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F16. 42. Congo —roving line,

12. Zigzag or Waving Line. Extremely rare in Congo. The first genuine
zigzag did not appear until after a year and a half of drawing and painting.
As in human drawings, it seemed to be difficult to learn, but satisfying once
achieved. A further similarity was that it appeared first as an abbreviated
form of multiple scribbling and then quickly became simplified (Fig. 43).

| |
| |
l |
| [ I
I |
| |
I I
| |
| |

F1G. 43. Zig-zag lines were rare in Congo’s work and only occurred, as here,
in his later phases.
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13. Single Loop Line.

4. Multiple Loop Line. Here the ape and the human differed. The
human rarely made a single loop but frequently made multiple loopings.
Whh(hngumercmmmmcshglclmpbdngabﬁﬂhnﬂy
executed favourite of Congo’s, after about one year of drawing (see Plate
L). The multiple loop line only appeared towards the end of the two-
year period.

I5. Sp&aﬂ.ﬁu.ﬂswirhchﬂd:m,thiswasmcmﬂnulya ona
few occasions when drawing was at very high intensity.

16. Multiple Line Overlaid Gircle.

17. Multiple Line Circumference Circle. As with children, this developed
gradually out of multiple horizontal scribbling. Many examples show an
intermediate form, which is oval in shape (Plate M). The circumference
furmis,ofmum,on!yamaﬂnufdegrmandina&wmﬂuﬂgﬂm
secn to reach this point, but never left the result alone, always either
obliterating it or filling it in,

18. Circular Spread Out. This was rare in Congo, but would probably
have been more common, had it been possible to continue testing, because
several examples of it appeared in his last session. (see Fig. 44).

19. Single Crossed Line.

20. Imperfect Circle. It is difficult to distinguish between these two
types, except where the shape is left untouched and un-embellished. Un-
fortunately, Congo made a number of circular shapes during his later
sessions, but nearly always covered them over. In order to preserve one of
these circles (Fig. 45), the card was snatched away on one occasion, when
the circle was the first shape drawn. As with the human infants, these
shapes were only drawn in Phase C of the scribble stage, after the multiple
scribbling had been fully expressed, and it is likely that here too there was
a development by simplification and distillation,

From this list it is clear that in many ways, Congo and the human
children had very similar scribble responses, It seems likely that the
differences between them at this stage were due to the differences in
muscular development, rather than to any differences in mental Processes.
The fact that Congo was composing his pictures in a better way during his
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FIG. 44. Spread-out obliteration occurring towards the end of Congo’s paint-
ing period.
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F16. 45. Imperfect circle obtained from Congo by snatching the card away
from him before he obliterated it.
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earlier phases is undoubtedly due to the same muscular differences. For,
by the time the children have sufficient control over their pencils, their
brains are already at that stage which is dominated by calligraphic varia-
tion and invention.

Congo Diagrams
Already, at the diagram stage, the ape begins to lag behind. Only two of the
six diagrams are achieved with any degree of certainty: the circle and the
cross, In both these cases there are peculiar extensions beyond the simple
diagrams, which are most unexpected, but with the other four types of
diagram, there is but a vague precursor to indicate what might have been.

I. The Greek Cross. It will be recalled that Alpha showed a tendency
to cross pre-prepared lines, but that Congo showed this response only
once (Fig. 24a). This nevertheless proved that he was capable of such a
reaction, even if it was rarely called forth, for the repeated crossing of the
vertical line on that one occasion was far too deliberate to have been
accidental. In later non-experimental drawings, however, Congo did show
three types of crossing, without any test figures having been placed on the
paper. The first type was seen in multiple scribbling, where a bold marking
back and forth in one direction would sometimes be ended with a single
savage line running clear across this scribble at right angles to it. This type

F16. 46. Star-like crossing by Congo, a rare but deliberately formed pattern.
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i i is common in human infants also, ac-
cording to Kellogg. The second type
was rare and consisted of a confused
starlike shape, with a definite centre
point and lines radiating from it, with
the emphasis on side-to-side and up-
and-down lines, so that the result was
rather like a series of crosses drawn
inaccurately on top of one another
(Fig. 46). The third type was the most
remarkable and really goes beyond
the simple diagram stage. This was
quite deliberate multiple crossing of a
single self-made line. It was carried
out with tremendous concentration
and extreme care and, although rarely
v seen, was unmistakable (Fig. 47).
- h;ul_ S Now, according to Kellogg, this figure

'1G. 47- Multiple crossing of 8  gppears only after the pure cross has
single self-made line. Ome of
Congo’s most advanced patterns. been mastered, but Congo never to
(Detail copied from more complex DY knowledge reached the stage of a

drawing.) pure cross, but jumped from cross-
precursors, straight to multi-crossed
lines. Unfortunately, he usually destroyed the latter with over-scribbling.

2. The Square. Congo never achieved a true square. He made many
accidentally by scoring horizontal multiples across repeated verticals, but
these chance squares were never taken up as clues to further developments.

3. The Circle. Towards the end of his painting career, Congo was pro-
ducing excellent circles, but nearly always filled them in immediately.
Lucldlyhnwmﬁ]modatthisstagcandth:mmﬁ:lformaﬁmuhpm
circle can be witnessed, followed immediately by a precise filling in of its
centre and then finally an overall obliteration. Apart from the one im-
pﬂf:ﬂd:dcrd’mndminthclastsncﬁm,itwaspmsibhmsawmly
mgmdumpleandﬂaisismustunusnﬂbmuse,m::thcmming,it
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F1G. 48. The most advanced stage of differentiation yet produced by any infra-

human picture-maker, Congo made his own circle and then procedeed to mﬂi

inﬁd:ithhumminﬁnmﬁﬂaismcpmumrsugcmthe&str@mﬂm
pictures of faces.

goes farther than the simple diagram (Fig. 48). It consists of a carefully
drawn circle, made in chalk in the centre of a large sheet, with several
small marks inside it. It is, in fact, exactly equivalent to stage f in the
diagram in which I have shown, schematically, the development of the
human figure from early scribbling (Fig. 39). In other words, it is one step
nearer to the creation of a face than an ordinary circle. It almost reaches the
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F1G. 49. Earliest representation of a face, by a human infant. Note
th:gr:atsimihﬂtybﬂﬂtmthisanﬂ(hugn'sdmwinginﬁg.ﬁ.

stage of a combine, with a cross inside a circle and undoubtedly represents
the highest degree of calligraphic differentiation yet achieved by any infra-
human individual. It was created, like the multi-crossed lines, with intense
concentration, Despite the fact that the animal was at a late stage in the
two-year period and was becoming extremely ¢ physical’, the creation of a
marked circle so fascinated him that he became almost human in his
self-control. As soon as the picture was complete, he relaxed and became
his usual extrovert self again. Similar changes were observed on one or two
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occasions when Congo was set extremely difficult, but very novel, in-
telligence tests. It was particularly tantalizing that it was not possible to
pursue the drawing tests further with Congo. If more detailed experi-
ments are attempted in the future, the administration of tranquilizers, or
drugs that reduce bodily activity but which do not reduce test responsive-
ness, may prove immensely valuable in extending this process of graphic
differentiation still further,

4. The Triangle. Only once did Congo show a pattern which could be
described as a triangular shape, and that is very much of a precursor (Fig.
50). It will be recalled that this diagram was also rare among children.

5. Odd-Shaped Area. Although common with children, this did not
appear in Congo's work in a clear-cut form.

6. Diagonal Cross. Congo’s precursor crosses were basically made up of
horizontal and vertical lines, but were not particularly accurate. His multi-
crossed lines consisted of one long line with short lines crossing it at right
angles, The diagonal cross is not therefore established with any certainty.

From this list of comments on Congo’s achievements in the realm of
diagrams, it is clear that this is the region which now requires special
study in the future. The scribble stage is clearly extremely similar to that
found in our own species but it is here, with the diagrams, that the paths of

Fi6G. sn.mmmmpl:ofatﬁmguhrshnpcpmdumdbyﬂmgﬂu
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apcandmanbeginmdivergc,andftishmth:rcfor:thatmymapof
additional evidence will be valuable.

CALLIGRAPHY OF OTHER APES
Unfummamlythemﬂigraphicinfnmzﬁunﬁnmuthuapemmmism
meagre. Most individuals show dots, vertical lines, horizontal lines,
diagonal lines and curved lines. Some show multiple scribbles. But the
more subtle scribble-types are missing. This is, of course, what one would
c:pmt,mnsiduingtheamaﬂsamplesinmmtm&sandth:]ﬂ:gthufﬁme
itmokmnniv:atinmﬁngmulm“ﬁth&ngo,ncrema&w;pedal
points of interest, however.

Duﬁngthe‘six-chimp’tmtixwasuuﬁmdthntaﬁ:rm}yafcwm'als,it
was possible to identify each of the animals by their style of drawing. This
style was not a compositional, buta calligraphic matter, The lines were not
categorically different, but were drawn in a slightly different way in each
m.mﬁdmtwgiuuchmimﬂamhufimm.ﬁnwmmmmknd
case was that of Jonny, the adult male chimpanzee at the Vienna Zoo.
For some months I had only one example of his work (Fig. 3) and this
wassustrangethatIwnssureitmustbcatypiml.ltmmpﬁsﬁiamassuf
tiny, brief, meandering lines, faintly and nervously drawn and scattered all
over the page with a complete absence of any organization. When a photo-
graphnfasimi]arstylewasmxmmelkncw,withuutwmlmkingatth&
Cnpﬁun,thntthiswasannthermmplcuf]onng‘swmkmdthﬂth:ﬁnt
one had not been atypical after all.

Another stylistic shock arrived with the first adult gorilla drawings from
Sﬂphitlns:cadnfgxurmassiv:mkﬁbulﬂlymmingth:pagﬂ,mch
dmﬁﬂgwmmndtupofminutezipﬁgﬁ.ﬂnmagainﬂmcmvimaﬂym
Swﬁﬂnrgnﬂﬂﬁun,cxmptthebasicmpomnfkmpingmﬂmmofthe
page. As can be seen from Plate 10 and Figs. 32, 33 and 34, there can be
no mistaking the calligraphy of Sophie.

As already discussed, Alpha showed the crossing response. So, too, did
Joni, the Russian chimpanzee, who clearly reveals another case of multi-
crossed lines in Fig. 1c.

Mphaﬂsushnmminmﬁngdiﬂhmuebcmmnhﬁmlyandhum
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scribbles. In her first drawings she shows short, timid markings and later
develops to the bold multiple scribbles, as did Congo. But Alpha was fully
adu!r,:vmwhenth:tﬁmwerestannd,snhmisﬁmhcrpmfthanh:
simplicity of early drawings is not necessarily due to immature muscle
co-ordination. It is also worth recalling that Alpha, after a rest of fifteen
months, during which she made no drawings, reverted to her earlier style.
Contrasting with this is evidence from the *six-chimp” test, where one of
the animals (Fifi) sat down and produced bold and elaborate drawings
(Fig. 8) at her very first session. Also, Zippy, the New York chimpanzee,
with little experience nevertheless started out straight away with pre-
dominantly horizontal motifs (Plates 12 and 13), as did Alexander,
th:l.ondoanmng-uun{PhtuAmdB}

The evidence is clearly conflicting over this question and, although it is
evident that each ape has its own particular style, sufficiently distinct for
u:p:cnucambcldenuﬁndmammdmuecmn,msmrataumwhat
determines the ‘starting style’ when one of these animals is faced with
pencil and paper for the first time.
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Haviugexmimdtheap:ma::ﬂxlindetaﬂitisnuwpussﬂﬂemﬁmblish
just how far it can help us in understanding human art as a biological,
or behavioural, phenomenon. The ape pictures are, of course, interest-
ing enough in their own right and need no further justification, but
certain intriguing relationships between ape picture-maker and human
artist have already inevitably emerged and itis obviously worth pursuing
this cumpaﬁmfarthu.ﬂmﬁnt,hmisabrid'summﬂynfthcape
facts.
Recapitulation

During the past fifty years thirty-two infra-human primates have pro-
duced drawings and paintings. Of these, twenty-three were chimpanzees,
two were gorillas, three were orang-utans, and four were capuchin mon-~
keys. In all cases the animals received no assistance 0 guidance from the
experimenters, except for the provision of and, in the first instance,
familiarization with the drawing or painting equipment. Attempts to in-
fluence the kind of picture produced by provoking imitative responses
were always most unsuccessful.

Few if any of the thirtg-twuanimnlsrmcivedmyrmardfur picture-
making, and the response was not only self-rewarding, but extremely
powerful in many cases, Two of the chimpanzees, Alpha and Congo, were
studied intensively, the former producing over 200 pictures and the latter
nearly 400. Similarities between these two included (1) a tendency to fill a
blank page, but not to scribble outside it, (2) a tendency to mark a central
figure, (3) a tendency to balance an offset figure, (4) a tendency to become
calligraphically bolder as time went on, starting with simple lines and
changing more and more to multiple scribbles.

In the case of one chimpanzee, Congo, the cn]]jgraph.icgrowthufhis
PMMkhimaﬁfaralnngthehumaudwdupmmtalpmhasﬂm
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“diagram stage’, with the production of complete circles. In addition,
semaichimpanzmshnwingamingnrimm:cﬁnnmwm.

Owing to the advanced muscular development of the young chimpanzee,
the early scribbles, produced before any calligraphic developments have
occurred, are sufficiently controlled to enable the animals to make reason-
ably precise compositional responses. The human infant’s pictures at a
comparable stage are too inaccurate for this and later, when the muscle
co-ordination is sufficiently developed, the brain of the child has de-
veloped to the point where the interest is dominated by the absorbing
problems of calligraphic differentiation,

This process of pictorial differentiation takes approximately ten years in
the human being, It is therefore preferable to carry out tests that are
designed to analyse the fundamentals of visual composition with chimp-
anzees rather than with human children. On the other hand, no ape, no
matter how old or experienced, has yet been able to develop graphically to
the pictorial stage of simple representation. The study of the birth and
growth of imagery must therefore be made with human infants rather
than apes (the most vital years being between two and five).

Adulr Picture-makers

Differences in the relationship between the rates of muscular and mental
puwthanddnvdupmmintcrmﬂiaimmmdarhurealapﬂmayhdptﬂ
c:plainmuchofth:diﬂ‘ermcetha:mb:minpimumadcby?ﬂr?
young apes and very young humans, It cannot explain, however, the even
more striking differences between the picture-making results of adult
apes and those of adult humans. Here, with individuals of both species en-
joying full muscular development, there are obviously other major factors
at work,

To say that these adult differences are the outcome of the evolution in
man of a more elaborate brain structure is too facile an answer, The brain
differences are of course vital, but causally they have only an indirect
bu:ingnnth:mae.ncymrmdiumnmﬁmwirhamjuremhgiﬁl
an:lsndnlugim!changundirisunlybymminingmischmgtasawhﬂlt
thatwrmnhopcmﬁndammmwﬁngmwermthepmb!m
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The familiar evolutionary picture of man’s ancestry depicts a group of
primates bmmingmnhmvymhopurmnnlonghmches, switching
subsequently to a hanging and swinging form of locomotion termed
brachiation, and losing their then obsolete tails. With this body form, some
of man’s ancestors are then visualized descending from the tropical forests
to the open plains where, adapting to the comparative lack of their basic
fruit diet, they took to hunting in groups. From this type the genus Homo
um.ﬂmerqpﬁmyndpminthnmsu:hasthtmmmqfthc
gibbons and the orang-utans, while the forerunners of the chimpanzees
andthtgorﬂhsfmdammpmmischothinmeaudbchaviuur.

Gnlyth:mmtumuinlmmmlgmupswuuldhnwhadth:ﬁﬁnt
legs totally emancipated from the chore of locomotion and freed for purely
manipulative actions. At this point the birth of tool-making became pos-
sible, and reasonably precise weapons could be fashioned. Itis true that the
greatapes,andmrminnmnkcgsmu,thmwsmmmdsﬁcksattheir
enemies with a remarkably accurate aim, but the hands of these species
are still required as aids to locomotion and it is argued that it was only with
the hunting, ground-living, genus Homo that the creation of more precise
weapons was possible. From weapons to more complex implements of all
kinds was a comparatively small step and it was not long before man was
scratching and painting pictures on the ground, on rocks, in caves, on
animal skins, or on trees.

We have no records to show exactly when this last phase, the phase of
picture-making, began, From the period dating 250,000 years ago up to
about 30,000 1o 40,000 years ago, a closely related species, Neanderthal
Man, dominated the scene. He was a tool-making species who also made
fire, carried out burial ceremonies and who almost certainly possessed
some sort of simple speech. Despite these undoubted assets he was a total
failure and was completely obliterated when Modern Man came on the
scene with more advanced implements. Within ten thousand years of his
arrival this new species, Homo sapiens, had produced the cave paintings at
Lascaux and Altamira. Obviously these were not his first fumbling attempts
but mature expressions of an advanced picture-making culture, the origins
of which appear to be lost to us for ever.
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This, then, is the generally accepted story, but from a study of the
previous chapters of this book it will probably occur to the reader that if
the emancipation of the hands was such a vital link in the chain of events
that led eventually to the origin of human picture-making, it is strange
thmapmmdaymnhcpmuadedmmulmchamug,hiddmpomnﬁal
for painting and drawing and do not seem to suffer from any greater
manipulative difficulties than human children, Furthermore, if they have
these easily provoked responses available to them, why have they not been
utilized further, as they were by man?

The answer to why apes, both young and adult, can become engrossed
in picture-making to the point where, as we have seen, they may preferit to
being fed and will exhibit temper-tantrums if they are stopped, is a
difficult one to find. It has something to do with the great development in
apes, especially chimpanzees, of what I have called ‘Self-Rewarding
Activities’, These are actions which, unlike most patterns of animal
behaviour, are performed for their own sake rather than to attain some
basic biological goal. They are ‘activities for activities’ sake’, so to speak.
They normally occur in animals which have all their survival problems
under control and have surplus nervous energy which seems to require an
outlet. This usually only occurs in young animals whose needs are being
looked after by their parents, or in captive or domestic animals whose
needs are attended to by their human owners. Actions which are usually
referred to as play, curiosity, self-expression, investigation, and so forth,
come into this category of self-rewarding activities. Most of them are
basically physical, motoric outbursts and are fundamentally similar to
human gymnastics and sports, except that they lack any ulterior motives
such as the obtaining of health, money, or social standing. They may
inadvertently keep the animal mentally and physically healthy and thus
indirectly assist it in its struggle for survival, but the actual driving force
behind these self-rewarding activities appears to be simply the unleashing
of surplus nervous energy. In this connexion it is noticeable that it is just
those species which are particularly active when they are faced with life’s
usual Sillr?iﬂl problems, that are also especially prone to perform self-
rewarding activities when everything is taken care of for them. Those Species
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CONCLUSION — THE BIOLOGY OF ART
which have solved the problem of survival by adopting a waiting, watching,
smdthymud:ufeﬁsm-mnkﬁfurmmple—mth:ﬂnﬁ which are
least likely ever to show playful outbursts, or indulge in light-hearted
games.

Self-rewarding activities mnutalwnysggmnasﬁcmditisammgstthn
primates and cspcdalljrﬂmgmatapeathatmﬁndmauipulaﬁmin-
vﬁﬁgaﬁunmkmtoamﬂﬁngmcinmpﬁvespdmm.ﬁnymgt
ubiwmwiﬂbeinmﬁgnmd,opmcd,dos:d,mmtd,shmmmngd,
pulled, pushed, stretched, twisted and generally thoroughly examined.
These investigations are often rhythmically performed, as are the gym-
nastics. Objects may be tapped rhythmically, or moved about in a repetitive
pattern of actions, in a fundamentally similar way to the rhythmic ‘danc-
ing’ performances carried out during the physical gymnastic outbursts.

This spatial adjustment of objects and the regular appearance of
rhythmic repetition in self-rewarding activities is obviously of basic
importance in relation to picture-making. The stage is set, as it were, for
rhythmic, spatially organized responses which, if given the appropriate
equipment, will lead naturally to the first pictures. With gymnastic in-
Wﬂiﬂn,chimpanmmnn’:enfunetypeufacﬁﬂnandghﬁmmﬂm
one, constantly varying their rhythmic movement ‘themes’, and the
same principle applies to picture-making. Luckily there is sufficient
intcrestwichinthesuhimimdfmpcmitthmmiaﬁmsm:xistﬁum
picture to picture, If this were not the case, picture-making as a whole
would quickly be replaced by some totally different activity. The more the
ammmmewmmd:mpmrmpumm:mﬁsuﬂmml:hﬁ
musrcxmandinthiswayitispmiblcforadﬁmpanmsuchm(hngnm
progress through phase after phase.

Bntithasba:nmtsscdthataﬂthhgmmmlywhmdwmhnﬂhm
b@g‘ﬁmmthm:mynramthﬂmd,inmEWﬂd,thismmmﬂ
only the young apes would be incli to behave in this way. They might
well scratch marks Enthtmrthorﬂnthetrmfmmﬁm:mtimc,hutwim
thﬁﬂﬂmﬂfnduhhmdsuchthingswnuldbewcptﬂid:mdforgnmin
the face of the more immediate problems of survival.

Thistakﬁushncktoth:scmndqmﬁnn,mmdfﬂhifthqh““'
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mungpimue-maﬁngpntmﬁal,hmthcapesmtdcvdnpedmduﬁﬁmd
it as adults in the wild. It may seem that that question has just been
answued,but,aﬂds:bcingnqml,pmhiamdcmmighxrmmblyﬂsu
havcbem:rpccmdto&huwthﬁ:respunmininfmcymdthmaknlﬁ
mmﬁdcmuhemmuk.ﬂmﬂl:hcmnqtnqmlmdﬂu
diﬁ‘crenminhiswayofﬁfc,ﬁ-umthathdhyth:mtapﬁ,ghﬁmthc
du:asmth:wayinwhichhummpicmre-makingdidinfmtdingoninm
adultlifenndmmaﬂjrbmmeavitalpanofit
Th:simﬁunwaspmbablyasfoﬂnws.Th:apm,ﬁﬁnginim]lﬂﬂ-
madic bands, feeding on an abundance of fruits and berries in the forest
regions, would have little need of advanced forms of communication.
Evmth:chimpmm:,rhenuisimrofﬂmapm,hmgnlya]hnimdmhu-
lary of grunts and screams and can communicate no more than its basic
mmdssunhaaf:ar,angct,mntmuncnt,hungu,pankmdsuan.m
ground-living ancestors of the Homo group, however, hunters by recent
adaptation rather than by ancient specialization, with no structural
mndiﬁmﬁonstuhm&ormﬂsmaidthemmhawfumdfmdingb?
hunting and killing an arduous task. Their ancestoral hatred of small
moving objects such as snakes and spiders (seen also in the apes of today)
was there to equip them with a killer’s *vicious streak’, and the lack
nfthcnsualfumtfnodwasthertmgivethcmth:nmsaryhungﬂ‘
motivation. But, only by developing good weapons and by banding
togrm:rasnhunﬁnggmupmuldsummbeassumd.ﬁmupmckmbﬁ
ob&:rmdinpﬁmatcsmdayinmpcctufammmmcﬂ:m?mdﬂﬁﬂw
probably required little adjustment to shift it from a reaction to being
attacked, to one in which the group was the attacker. But hunting and the
passing on of information about hunting techniques must have required a
much more elaborate communication system than anything possessed by
man’s ancestors, Unlike the ‘professional”’ killers of the carnivore world,
mmhadmmm—npmﬁv:phnningifh:wutobcrmuymmﬁﬂmthﬂ
hunt.ﬂssmnashchadarmllﬂngmgewhidld:strib:dubjectsnswezﬂﬂs
:::;;nds,th:gucwaywasopmmthepimrialmpmenmﬁmofthﬁt
objects.
hi&ﬂtﬁiﬂpﬂiﬂttﬁﬂtmﬂo&p?:&iﬂuﬁcmmmuunﬁemiﬂd
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FI1G. 51. The uniformity of prehistoric art. These ‘hunting scenes from (a)
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Australia, () Asia, and (¢) Europe are remarkably alike in subject matter,
- picting the vital man-weapon-animal relationship.
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does so for one or both of two reasons. Firstly, there is the utilitarian
reason, namely hunting description and instruction. Nearly all pre-
historic art depicts hunted species or actual hunting scenes (Fig. 51).
Secondly there is the religious reason. It has been widely suggested that the
painting of symbolic animals was thought to assist, by a process of sym-
pathetic magic, in the domination of the real animals themselves, and there
is a great deal of comparative anthropological evidence to support this view.

Whichnfthmetwnrmmnswasmnreimpomma:mcmiuussmgﬁuf
prehistoric development is a matter for much debate. It seems likely, for
example, that the more strictly utilitarian pictures were ones which were
scratched in the sand or in some other simple way and that have since been
lost to us for ever. The famous cave paintings, however, being so inacces-
sihlcwmmreymbahiyrﬂigimormagimlinsigniﬁmnm. One thing,
anyway, is clear, namely that neither instruction nor magical aids are
required where survival depends on fruit-gathering, and the forest-dwell-
ingaptsmuldhsvth&dn:itjmrsﬁmulusmmrdsbiggtrﬂndbetmrpimut-
making,

It is not suggested, however, that our picture-making hunter-ancestors
were purely concerned with producing utilitarian diagrams or religious
symbols. Very crude sketches will suffice for either, But anyone who has
walked through the new entrance of the caves at Lascaux and has stood
staring open-mouthed at the pictures on their walls, will be aware that an
extra element was present ~ the element of aesthetics.

It is significant that it is this aesthetic aspect of picture-making that
man shares with the apes and which led to the extraordinary situation in
which two chimpanzees were able to hold an exhibition of paintings in a
London art gallery. For, as we have seen, both men and apes possess a
sense of design and composition although, as already stated, it was only
manthehuntcrwhmnmds!ndhimtuuﬁlimﬂﬁsmlmtandmdﬂdﬂp
picture-making as an active part of his natural existence. But having
developed it to such an enormous degree during his history, how can it
have come about that such simple pictures as those shown in this book are
of sufficient interest today to be shown in an art gallery? To understand
thiswcmusrpamunﬁumpr:historicmhimﬁc&mm.
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The Rise and Fall of Representational Art

W:havcsomthntmmthehum:rindulgedinpicﬂn:—makingwitha
uiplemﬁmion,th:pimuﬁbdng,ntth:snmcurdiﬁ'crmtﬁmes,magim-
religious, utilitarian, and/or aesthetic. The element of utilitarian com-
munimﬁﬂn,eith:rhythcmnmissiunofnmgﬁfmmadismorby
immediate visual description and instruction, or by the keeping of records,
wumaspmufpimu&makingthmmboundmdcvdﬂpmdupand
as man’s social structure developed and became more complex.
Thtgrca:ampwhichmantmk,whmh:wawdﬁarcwcﬂmhisnnmadic
anmwnj'andserﬂeddnwntubmmcanagiculmalspedﬂ,mokhimalm
over another vital threshold, namely from picture-making to writing. As
hunﬁnggw:wnytofarmingmdsmringanduading,sothcnmdfurth:
keeping of records grew and with it grew more and more efficient record-
ingtechniques.ﬂsmaswﬁﬁnghaddmnhpedmﬂytumpcwimrhis
new problem, picture-making lost one of its major functions. However,
aithoushitmayhav:beenpmhedinmmndplamnsammmmimdnn
system, its aesthetic and magico-religious values remained comparatively
unchanged.
methispuint,appmﬁmatdyﬁvcthumandywsagn,upwm:
PMtday,thﬂemmmMumﬂi:lﬁnﬁofdevdupmmMmgmc,
wcseethegradualinueasc,hmdinhand,nfthemmp]nﬁqufou:sodnl
suucmmnmﬂ&eeﬂicimufuurmmmunimﬁmmchniqucs.ﬂlmgthe
ﬂtherwcmthcgmdualdwindﬁngofthcimpormmofpimm—making
as even a second-place communication system and also, eventually, in the

gave a major boost to writing, but it was not until very recent times that
picture-making received its biggest blow. For, up to the latter part of the
lmtmnmry,itmsﬁnpmibhmm:hatnumdsmuldmrdmuin
events urpumsasdeaﬂyasgoodpim.ﬁwﬂnmth:wrmmwrd
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representation its only stronghold. But then, with the advent of auto-
matic picture-making by a chemical process which came to be called
photography, this communication value was swept away also.

With the perfection of photographic techniques, including the addition
of colour processes and cinematography accompanied by various sound
recording methods, culminating today in such electronic sound and vision
techniques as colour video-tape, blow fell upon blow.

ﬁsifrhiswmnotmough,therdjgiuusdm:inpjcture-mahng
motivation, which had stood it in good stead during historic times, also
dwindled away as religion gradually lost its grip on the increasingly
complex human societies,

The situation at the present time therefore is one in which picture-
making plays only a minor role in the fields of religion and utilitarian com-
munication, but still retains, untouched and untrammelled, its major role
in the field of pure aesthetics,

So today picture-making has turned full cycle and is back almost where
it began before ape-man became man-hunter. Now, at last the ape and the
modern man have much the same interest in producing pictures, and it
might even be argued that the modern human artist has little more
rmmforpahﬁngapictmthmdmachﬁnpanm.ﬁswchav:m,
the outcome of this is that contemporary human picture-makers and ape
picture-makers produce startlingly similar results. This does not imply
that these results are exactly similar, or that the human pictures are bad.
They are the inevitable outcome of the dwindling strength of all but the
aesthetic motivation in the painter and, since this is the vital element that
separates art from document, they should be accepted for what they are -
pure forms of artistic expression.

However, in order to balance these statements, it should also be stressed
that the addition to a picture of a communicative representational image,
cither diagrammatic or precise, does not harm or reduce the aesthetic
value of the visual production in any way. In other words, not only is it
impossible to say that the ‘pure’ pictures of contemporary art are worss
(aesthetically) than their representational forerunners, but it is also equally
true to say that they are not, of necessity, any better. They simply omit
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mcmmmmimﬁmdmmtwhichhnsbmtah:nmbyth:nmrc
efficient photographic and electronic techniques.

W:havcmthntth:mmwhyapﬁhavemttakmthdrpumnﬁal
aﬁth:ﬁntalmtsﬁmhuandputthminmmcﬁmmdwﬁrbcmm
they had no reason for doing so, beyond aesthetic pleasure. It now emerges
that man is in a similar position today and yet he stll persists with his
picture-making activities. But the reason is not hard to find. He has had a
long and glorious tradition of picture-making behind him and all the
necessary materials are available to him. Both man and the apes have an in-
herent need to express themselves aesthetically and, given painting
materials, will respond in a basically similar fashion. Without these
materials, chimpanzees express themselves, as discussed earlier, by other
more gymnastic means, which contain aesthetic rhythms and patterns in
just the same way.

The Contemporary Scené
Thﬂpiﬂﬂﬁnlmnwgmmthathnsoccmndb:twnmmamitheapﬁ
mﬂ?bclmkﬁduponnsinwlving,nnththumanside,:ithcradjshurtming
regression, or a stimulating purification. As the veils of communication
have been torn away one by one, leaving today almost naked aestheticism,
men have either whistled approvingly, or turned their heads away in disgust,
according to the degree to which their indi idual personalities have leant
on traditional elements for support.

Iﬂfaﬂ,thmwasnunmdmwhisﬂcarrumawa]r.Vci!smnntwcnsﬁn
deep and a genuine interest in the flesh and blood of aesthetic values can,
“ﬂmﬂfexplﬂintd,bcaquaﬂysatisﬁedbydthcrrcpmmﬁunﬂumw
representational painting.

Nwenhelcssitisiumnﬁngmmhnwthcvdlsfdl.wwavcumﬁned
wbmitmsthntwast:aringﬁmmoﬂ}huxwhatwelh:st:p-b?-stql
effects of this process on the pictures themselves?

ﬂmpidmcyofpamﬁnginmmmﬁcthmmgimunemm-

pression thntancisloukingbackﬂm'diatasup:ﬁnrvﬂsim of the ontogeny

of picture-making by a child. In other words, for 1900 read sixteen years

old and for Igﬁormdtwngmu}d.Fur,ﬁmnsmnmdcmicdmins
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F16. 52. De-differentiated ambiguity versus Un-differentiated ambiguity.
Above are examples of de-differentiated representations of the human figure
by modern masters (Klee, Miro, Dubuffet),



andhmuemmplesufun—diﬁﬂ:nﬁﬂtdhpmﬂgﬁ_gu{?ﬁﬂm!ﬂ?m
children, Detailed comparisons reveal intercsung similarities and differences.
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F1G. 53. On this page are geometric-abstract pictures by Nicholson and Mon-

drian. On the right are pre-representational aggregate patterns by young

children. As modern painting has progressed away from the representational, it

has unknowingly regressed backwards through the various phases of the
child’s graphic differentiation.
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had been broken, the stripping away of the representational and religious
elements in painting, through all the various “isms’, ending up today with
“tachism’, led back more and more to a concentration on fundamental
visual values,

Just as the childlike personages of the pictures of Paul Klee or Joan
Miro resemble the early pictorial stages by four- to five-year-old children
(see Fig. 52), so the geometric abstractions of Ben Nicholson and Piet
Mondrian are reminiscent of the earlier aggregate or combine stages of the
three-year-old child (see Fig. 53) and the more ‘organic’ abstractions of the
tachists remind one of the scribble stages of the two-year-old child (see
Plates 37 and 38) (or, even more, the ape pictures, owing to the fact that the
apes and the tachists share a more advanced muscle control),

I have been especially careful to use such words as ‘reminiscent’ when
comparing these two sets of pictures because there is, of course, a great
dealufsuhﬂcdisﬁncﬁanbctwmthematcachsmge,rh:djﬁ':mnmbdng
largely a matter of detailed quality and control, rather than basic content.

The progression farther and farther away from the academic schools of
representation has now apparently reached its limit. The drift so far has
bocnatbmcareacﬁmagainﬂsomﬂhiugmthuthmnmmingmrds
something. For the picture-maker today has only his own personal in-
tegrity to guide him and he must settle for whatever fits in with his own
pmnnlnﬂm.Th:basiclnmofmth:ﬁmmnheubeycdarmyumnf
the various points between the two extremes of scribble-like tachism and
precise representational realism. It is up to the individual to choose and it is
interesting that the various leaders who have pioneered the different art
movements of the twentieth century have seldom passed through to later
stages. The latter have usually been born of new rebels and new talents.
Each painter has found his personal idiom and rested there, A new exhibi-
tion of pictures at the present time may offer the visitor anything from
emotionally distorted representationalism to cold abstract pattern studies.
It is as if new doors have opened rather than that old ones have shut, Now
that the picture-maker is no longer forced to serve any one dominant
ﬁmcﬁunwithhispicmrm,hemnpickandchmseanmrdiugmthcdimm
of his own temperament. The result is a bewildering but richly varied
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range of styles and subjects. This has given rise to an upheaval in the world
of art teaching, What possible standards can be offered to the art student
uftoday?lnmanymmthemswuhasbemmignurethcmﬁmaﬁm
completely and to provide a training of the type that is almost indistin-
guishable from that of the earlier academies. It is then up to the ‘trained’
smdmxmﬁghthismwaybackfmmth:ﬁﬂiympmtaﬁnnﬂmhimwn
personal resting-point somewhere along the scale of de-differentiation.

But many art teachers now feel that the young student should straight
away,atthcvmbcginningofhism:eer,bethrustﬂgh:backm:h:mn-
ing-point of the whole process of differentiation and should begin all over
ngﬁnmdmdnp:hmughthemﬂiﬁtnbsuactpham.mwiﬂmbeﬁoing
sowithth:admmgtsofﬁ:ﬂmuscularmtmlmdalsﬂwithmcdisdpﬁm
ﬁfanadultmmta]ity.Unesuchteacher,ﬁlan])avic,ﬁndsmanhiaisnuta
very easy process for the art pupil. In a recent document connected with
mmteachingmcthnds,mﬂnd,npﬂ]rmnugﬁ,‘mnwdopinghm',
he has the following statements to make:

. Iwork with the conviction that Art is something basically natural to man....
Itisdiﬂiuﬂtmﬂdmﬁdfoffa]semwpmuf&nhnwdupmmwlbdg:md
dﬂmm....ﬂncmmtlummhawfuithinth:inmiﬁmwhich‘knﬂm’
withummwbdgc....TodmummmcdymmicnmcuEth:mﬁw
fnrc:,lmunﬂybeginwithsimplemdminpumidﬂ-lmuﬁﬁq:dim
puttingdnwnufblackmarks,withnnmdin?im,pmpmdmmdtﬁu]m
Strangely enough the student finds that to work without thought requires a
gt'mduinfmmmldisdpﬁnc,mditissumnﬁmebdorch:muhjmm
i:nng:withnutth#intmdiaﬂfnfmnning....ﬁnmmumihﬂu
imrudumonufidﬂ;bmideamunalsnbeinnﬁﬁw,withoutprdinﬁnm
disuimjnnﬁmoramchmmn...mﬁngnchiwad,aﬁulmsimpﬂ:uf
wurk,thruughwﬁumnctdmonmmymcditmﬂ,afaimimh:mqgiﬂlinm
crﬂﬁ?eforn:,thcstudm:mnmmhisomdmmﬁddofﬂﬂﬁvﬁy,m-
fident in his new-formed freedom. . ...

mmﬁcmgmm,mesmdmtwhngmthrwghthispmmhhd
graduaﬂyupapmhnfmﬂdtdjﬂf:tmﬁaﬁnnduﬁnghjsmjning.ﬂcwiﬂ,nf
course, go through all the usual exercises including detailed representa-

ﬁnnnldmwing,hutﬂulnﬁuwﬂimwbeminmwnﬂtr&nﬁmhip
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with other forms of expression, with each as alternative methods, rather
than with the one as the inevitable ultimate goal. In the ideal training
technique, every form of picture-making should be presented as an
alternative of equal validity and importance, so that the young artist is
forced to make his own final selection.

It can only be hoped that these and various other new and more personal
teaching methods will better equip young painters to face a world in which
the functions of picture-making have changed so radically and so rapidly.

The Biological Principles of Picture-making
Any attempt to set out complex and detailed aesthetic rules and regula-
tions is doomed to failure. The history of art theory testifies all too readily
to this.ﬂcrmnnistha:thcbnsicnﬂ-mbmcingrul:smmfcwm&w
simple that they would hardly satisfy an art historian. There appear to be
only six principles which apply to picture-making as a whole and cover
everything and everyone from Leonardo to Congo. They are as follows:

- The principle of Self-rewarding Activation.
. The principle of Compositional Control,

- The principle of Calligraphic Differentiation.
. The principle of Thematic Variation.

. The principle of Optimum Heterogeneity.

. The principle of Universal Imagery.

. Self-rewarding Activation. All pictures, whether by young apes or
adult humans, must have a self-rewarding element involved as all or part
of the motivation of the picture-maker. Other sociological or materialistic
motives may or may not be operating at the same time, but if the pro-
duction of the picture is not also a reward in itself, then its aesthetic value
will be impaired. This particular point has been discussed frequently,
bmﬁldgingb]rth:ﬁwtthatitissud:arl}fillustratndh]rthcapts,itwnuld
appear basic enough.

hmdummtﬂispuint,achimpmzaemnnmsubimtndmbﬁbﬂy
withnfoudrmrdmmmumgrittodranur:intmscly.Thenumﬂ
ofthisexp:ﬁm:mmmmtmuﬁng.mapcqujcktylwmmasmdm
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CONCLUSION — THE BIOLOGY OF ART
drawing with gerﬁngthcmwardbutassoonasthismndiﬁunha&bem
established the animal took less and less interest in the lines it was drawing.
Any old scribble would do and then it would immediately hold out its hand
for the reward. The careful attention the animal had paid previously to
design, rhythm, balance and composition was gone and the worst kind of
commercial art was born!

2. sitional Control, The evidence obtained from the tests with
Mphgﬁmguandaﬁmshmwithmtfnrmthcpnwuﬁﬂanﬂﬁmﬂm
mental nature of this principle. It applies throughout picture-making
m&m:simplenﬂmnfﬁlltngaspaec,kwpingwithinaapm:,balmdnga
mﬂrhythmicr:peﬁﬁun,hﬂebmd:ﬂhwixhatmchlcngthinﬂhapm
3 that no further elaboration will be made here.

It has been noted that increase in interest in the details of the lines,
shapcs,oxubjectsthatgnmmakeupth:mmposiﬁunofapimmay
interfere with the compositional control. This happens in young children
but it is not unavoidable and the two interests, in composition and calli-
graphy, can be balanced perfectly in a well-made picture.

It is striking that even in a small capuchin monkey there is a sense of
rhythm and balance (see Plate 8). Professor Rensch, who is responsible
for this discovery, has also probed deeper into the compositional responses
of other species. His findings are briefly as follows:

Using two species of monkey (Cebus, a capuchin, and Ceropithecus, a
gumun)ﬂndtwnspeci:mfbi:dﬁackdnwmdcmw},hcmrﬂuduutamiﬁ
ﬂfpr:fmmts,lnmchmnheanimalwasprmwdwﬂhasctof
white cards on which there were black markings. In any one test, half the
cardswmmarkedwithamgulﬂr,rh‘ythmicpﬂmandlhcothcrhﬂfha&
similar but irregular markings. The individuals of the four species used
were all inquisitive creatures and, when confronted with the cards, soon
began to investigate the situation by picking one up. Each time this hap-
pcncd,rhtﬁ:stchuiceinatcstwasnutcdnsdthﬂamgulﬂrormiﬂegulu
mriﬁfurhundmdsufmtshndbempcrfnrmad,staﬁsﬁaﬁysig:ﬁﬁmm
mulmwmubminedmmﬁngthataﬂfourspedmmpondcdmm
ﬁtqueuﬂytuﬂlcreglﬂarpatt:msmthﬂth&nth:ifrcgulﬂm.
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F16. 54. The results of one of Rensch’s experiments to test various species for
their aesthetic preferences. A + indicates a statistically significant preference
for the more regular of the pair of patterns presented. (After Rensch, 1958)
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The table in Fig. 54 shows the detailed results. Eight of the regular-
irregular pairs are illustrated and the results are shown for each species,
with a +- for a preference for the regular and a — for the irregular. An =
ﬁgnindimmﬂmtthmmaﬁﬁy—ﬁ&ychuimandnuprc&rmmdthet
way. It is interesting that it was the capuchin monkey that showed the
highest “regularity score’, with eight out of eight, and that it was this
monkey that also made the rhythmic fan-pattern drawing,

Rensch has the following to say about the results he obtained:

When choosing between different black patterns on white cardboards the
monkeys preferred geometrical, i.e. more regular patterns, to irregular ones.
It is very probable that the steadiness of the course of a line, the radial or
bﬂnmrﬂsrmm:uyandth:rnpcﬁdunofﬂquﬂmmponminam
(thythm) were decisive for the preference. (1957) . . . Both species of birds
preferred the more regular, more symmetrical or rhythmical patterns, In most
cases the percentage of preference was statistically significant. Probably this pre-
ference is caused by the better ‘complexibility’. i.e. the casier comprehensi-
bility of symmetrical and rhythmical repetitions of the same components
(‘Rekurrenzlust®). (1958.)

The vital words here are: steadiness — symmetry — repetition — rhythm.
These are the basic factors that appeal to the eye and that also appear
when, instead of merely selecting ready-made patterns, they are actually
being created. There is, 50 to speak, a positive reaction to order rather than
chaos, to organization rather than confusion.

This applies also in the case of the next principle, at the different level
of the markings themselves as units rather than the relationships between
them. (Indeed, pair No. 8 in the Rensch table is, strictly speaking, more
applicable there than here.)

3. Calligraphic Differentiation. It is worth repeating that the term
“calligraphic” is being used here in its broadest sense, in relation to all
aspects afth:namreanddmilsof:hemmpnnmunimufapimns
opposed to the inter-relations of these units.

The important over-riding factor governing this principle is that the
development of marks and lines into distinct shapes, in both children and
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apes, is a slow process of pictorial growth, rather than a series of sudden
jumps. This gradual step-by-step development can best be described as a
process of differentiation (see Fig. 39) and appears to be a natural process of
a very basic type.

In a more sophisticated form, it may be observed amongst adult human
painters as well, where it will form an integral part of the modification of
old and the evolution of new images and styles. In this last respect it is
intimately related to the next principle.

4. Thematic Variation. When Congo was given a piece of gymnastic
apparatus and allowed to play with it, he would first make erratic explora-
tory actions and then, out of this confusion, would come a pattern of
movement. This he would repeat over and over again until, after a while, he
would vary it slightly. Then the variation would grow and grow until the
first rhythm was completely lost and a new one replaced it. After a while,
another such change would take place and another new pattern would
emerge.

There are two factors involved here: the finding of a theme and the
subsequent variation of it. Sometimes the basic theme would itself be
completely replaced, but more often he would simply find some way of
making a slight enough change to produce a variation without completely
obscuring the original theme on which it was based.

This process of “restricted variations on a basic theme’ appeared also,
as we have seen in Chapters 3 and 4, in his picture-making development.
It also figures prominently in all human art, both juvenile and adult. Just
as Congo settled for a basic theme (the fan pattern, for instance) and then
rang the changes through a number of variations (split fan, centrally-
spotted fan, curved fan, reversed fan, etc.) (see Fig. 55) without losing
aightnfﬂ;:basicmuﬁi}suwﬂlahumana:tistuscasimﬂnrpmgxﬁsiunns
part of his basic method of working.

Some painters continue throughout their adult painting life with only
one theme, which they vary time after time. It is more usual, however, for
a painter to progress from theme to theme, each time exhausting a wide
range of variations. Progression of this kind is of course involved also in the
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F1G. 55. A disgrammatic representation of the thematic variation in the

picture-making of the chimpanzee Congo. (a) Simple fan pattern. (b) Split fan.

(¢) Centrally-spotted fan. (d) Stippled fan-bundle. (¢) Curved fan. (f) Reversed
fan.
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juvenile period and the replacement and exploration of theme after theme
by children is intimately associated with the last-named principle of
differentiation, where each theme grows out of the previous one in in-

At the adult stage, the situation is different, There cannot always be
change towards greater complication. Often, a complex phase will be fol-
lowed by a simple one, as a reaction, and then a further complex one will
emerge again, as a second reaction, and so on.

On a less personal level, thisprumufthmaﬁcvariaﬁmmunmfm
the succession of ‘schools’, “isms’, “vogues’, *fashions’ and ‘styles’ of art,
which follow one another at irregular intervals. There is pleasure in the
familiar and the repetitive, while the theme is ‘on” and minor variations
and explorations are active. Then there is the excitement in the novel
and unfamiliar, when the theme is changed, and so on.

It is particularly significant that Rensch, in his tests with monkeys,
found that when certain aesthetic preference tests were repeated after an
interval of time, there was in some cases a statistically significant change in
the response. Rensch stressed that this proves the existence in his animals
of what he termed ‘#sthetische Moden’. Even a monkey, it seems, can be
a la mode.

5. Optimum Heterogeneity. From the moment work starts on a picture,
ubcgmsmsh:ftslnwlyalongascahfmmemunehﬁmogmﬂtffhhﬂk
space) towards ever-increasing heterogeneity. Maximum heterogeneity
(a mass of fussy detail) is not apparently visually desirable and so some-
where along this homogeneous-heterogeneous scale there is, for each
picture, a point of Optimum Heterogeneity. This is the point at which the
picture is considered to be finished. One mark or line less and it would
have been ‘incomplete’ — one more and it would have been “overworked’.

This phenomenon might have been predicted as rather specialized, but
it is clearly as basic as the four principles listed already, for the occurrence
of ‘completion’ is observed even at the ape level. In tests with Congo it
was repeatedly clear that he had a very distinct concept of when a drawing
or painting was finished. On the rare occasions when attempts were made
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to encourage him to continue working on a picture that he considered
*finished’, rather than on a new one, he lost his temper, whimpered,
screamed or, if actually persuaded to go on, proceeded to wreck the
picture with meaningless or obliterative lines.

There were stages, it must be admitted, when this response to an
optimum, rather than a maximum heterogeneity, was eclipsed tem-
porarily and a similar state of affairs applies to children’s picture-making.
There, the multiple-scribble stage leads often to overall ‘blot-out’, but
this soon metamorphoses into a more organized phase, with the optimum
principle operating fully. It is, in fact, remarkable how the pictures
made by, say, a five-year-old child, will be exactly right as far as complete-
ness is concerned, with never a line too few, or too many.

It is interesting that no basic overall rule can be laid down concerning
the use of colour in picture-making. The infra-human rule appears to be
to use as great a variety of colours as possible with a maximum heterogeneity
rather than an optimum, but this rule does not apply to human painting,
at least in historic times. In prehistoric and truly primitive picture-
making, the artists may well have used as many colours as they had avail-
able to them with their limited technical resources, so that they, like the
apes, may well have worked on the principle of as much colour variety as
possible. But the colour-variety-rule cannot be stated as a basic principle
as colour restrictions of many kinds have been applied in the various
epochs of historic times. Exactly why this restraint should have been en-
forced is not clear at the present.

6. Universal Imagery. Much of the imagery of art is universal, both in
occurrence and appeal, and, just as certain characteristic arrangements
crop up independently with a number of different apes, giving ape pictures
as a whole a recognizable character, so, amongst human infants we can see
the growth of basic imagery that is universal in its significance and its
form of presentation.

The treatment of the human figure has already been described (Fig.
39) and illustrates this perfectly. Another example is given here (Fig. 56)
with the house as the basic image. Looking at the five houses shown here
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F16. 56. An example of universal imagery. Hﬂrum drawn by children from
five different countries (a) Denmark. (b) France. (¢) India. (d) Finland. (¢) Ger-
many. (After Kellogg, 1955.)

it is impossible to guess which one stems from which country, so uni-
versal is their form. Child art as a whole is startlingly uniform in its
imagery and appearance, as are the drawings of untrained adults when
they are uninhibited enough to make simple pictures. This happens rarely,
but there are a few regions in which there is extremely rich material
available and untapped from the point of view of scientific analysis.

Consider, for example, the universality and uniformity of the images
found in the wall drawings in public lavatories, in the pictures of old people,
in so-called Sunday Painting, and in doodles. Here, with inhibitions re-
moved, the untrained adult reveals that it is not only child art that has a

There seem to be three inter-related factors underlying this universality
phenomenon in art. Firstly, there is the muscular factor: certain movements
of the arm and hand are pleasing and motorically gratifying, whilst others
are awkward and difficult to make. As muscular control develops, the
influence of this factor will dwindle. This happens especially in pro-
fessional adult human picture-makers, but less in the other three groups,
the apes, the human infants and the *naive’, or untrained human adults.

Secondly, there is the oprical factor: certain visual arrangements and
impressions are more acceptable to the optical apparatus than others. The
famous case of the Golden Number (1.618), for example, has been care-
fully tested and found to operate with the majority of people. One experi-
ment used is simply to offer to a large number of people a series of white
rectangular cards, on a dark surface, with the cards varying in proportion
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from a perfect square to a long thin rectangle. Somewhere in the series
is a card with the Golden Proportions (1:1.618) and it is this card that

L AETY
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the majority of people will select when asked
to pick out the most beautiful one in the
series (see Fig, 57).

The explanation of the Golden Number
is that it is related to the spacing of our eyes
and the range of our visual field and it has
been suggested that a man, one-eyed from
birth, should prefer squares, on this same
principle.

This and other optical influences will
guide the path of picture development very
intensely prior to the creation of the earliest
representational images and will determine
their early forms. But, as the child grows
and the differentiation process advances, so
the optical factor will take second place,along
with the muscular factor, as the third basic
influence, the psychological factor, increases
steadily.

As soon as the child has portrayed a
specific person or a specific place, there
will be strong psychological undercurrents
controlling the exact way in which it is pre-
sented in the picture, As there are much
greater individual differences in personal
psychology than in arm musculature, or

F16G. 57. The Golden Mean Test. When shown the ten shapes drawn here and

asked which is the most pleasing, the majority chose the one with the so-called

‘Golden Proportions® (1:1.618). The left-hand column indicates the proportions

of each shape and the right-hand column shows the percentage preferences.
(Based on data from Borissavlievitch, 1958.)
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optical structure, it is not surprising that it is amongst the profes-
sional adult human picture-maker, where the muscular and optical factors
are most completely suppressed by the intellect, that one gets the greatest
pictorial variation and the weakest universality of imagery. In the pictures
of young children, or untrained adults, the universality is greater, owing to
tb:k?dlhgtﬁeﬂuflh&musmﬂa:ﬁmimﬁmandahnthe(uyﬂ
unobliterated) legacy of the strong pre-representational domination by
optical influences over the image precursors.

Future Studies
These six points may be termed the biological principles of picture-
making and have been selected because they appear to govern the picture-
making of both man and the apes. Any rules that are basic enough to apply
to several related species, rather than to one species or (as is more often the
case in art theory) to one epoch of one species, must indeed be fundamental
to the activity concerned.

Only by further comparative studies, with many individuals of different
species tested under identical conditions, will it be possible to elaborate
further on the six principles stated here, or to add new principles to the list.
This is the task for the future and it can only be hoped that one day we shall
witness the establishment of an Institute for the Study of the Biology of
Art. At such an institute, using carefully selected teams of apes and
monkcﬁ,thcreisHtﬂcduuhtthuagrmtdﬂlmnmufth:mysmofthe
process of artistic creation could be unravelled. With comparable tests
applied to human infants and also to other specialized groups from a
variety of human cultures, much more firmly established comparative data
would rapidly be forthcoming.

Th:wmksufarhnsbem,furthcmmpan,ﬁagmmﬂryandnﬂm*
ordinated but it is hoped that it, and this book, have served to whet the
appetite and encourage an interest in the further development of what is
still virtually a new field of study.
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