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Preface 

Th ere has to be a strong reason for someone wo rking w ithin an 
established humanit ies d iscipline to look elsewhere for intellectual 
support. To make that person turn for help to t he sciences the reason 
has to be particu larly powerful. In my case it was associated with my 
department's change of name fifteen yea rs ago from Schoo l of Art 
History to School of World Art Studies. The recognition that art is a 
worldwide activity with a forty t housand year history forced me t o 
ask a whole new set of q uestions, ones beyond the remit of art 
hi story, which stil l betrays its origins as a fra mework deve loped for 
the study of a single tradit ion. Among the new questions I felt ca lled 
upon to address were: W hy is art so widespread? W hy are its man i
festations in different p laces and at d ifferent peri ods so vari ed? Why 
too are t hey often so simi lar? The largest question of thi s last type 
was that relat ing to the activity's beginnings. What was it that caused 
such an extraordinary behaviour t o emerge independent ly in such 
Widely separated regi ons as Australia and Europe? 
Exist ing social and cultural approaches, whi ch had been so helpful 
when dea ling with the successive modifications of a sing le tradition, 
had litt le to offer in the way of help in responding to the new cha l
lenge. Instead, I felt compe lled to turn to a new area, biology, and 
part icu larly neurobiology. After all , whatever the soci al and cu ltu ral 
differences between the individuals and groups making and using 
art at d ifferent t imes and in d ifferent p laces, they all share, and have 
always shared, a common biology. Being members of a singl e 
species th at left Africa perhaps on ly sixty thousand years ago, th ey 
all had the same genetic make-up, and this meant that their b ra ins 
were essent ially the same, the format ion and operation of their 
neu ral apparatus being governed by the same principl es. Since they 
were dependent on thei r brains for everything t hey did, knowledge 
o f those p rincip les mig ht aid me when trying to answer some or all 
o f my new questions. It wa s to understand those princip les that I 
turned to neuroscien ce. 
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I had, of course, no id ea how fa r the new expertise I was seeking 
might t ake me. Init ia lly alii had to go on was the little neuroscience 
t hat I had myself used fifteen years earl ier in a 1978 art icl e on The 
O rig ins of A rt' . What I couldn't know when I set out on my new 
enq ui ry in 1992, was t hat t he 1990s were going to become known as 
'the decade of the brai n'. During the very period when I was embark
ing on my exp loration neuroscientific research advanced at an 
unprecedented rate. W ithin a few years it transformed the under
standing of our neural resou rces, revealing with surprising precision 
how they support all our activit ies, f rom the most basic and visceral 
to t he most e levated and int ellectual. 

This deve lopment was opport une. So too was the chance t o 
spend 1994/5 as a Fell ow at t he Wi ssenschaftsko lleg in Berl in . Th at 
instit ution offered a particularly felicitous cont ext for my researches 
for two reasons. One was its multi-disciplinary ra nge, embracing as 
equal and sympathet ic part ners, the human it ies, the social sciences 
and t he 'hard ' sciences. In t his environment an openness to o ther 
d iscip lines was not only natura l, it was des irab le. The other reason 
why the location was prop itious was its association with some of t he 
most ambitious Germ an th inkers. Walking the same st reets and 
b reathing the same air as Hegel and Alexander von Humboldt 
encouraged me to aspire to formulate theo ries that were more 
broad and syst ematic than any I could have conceived o f in 
Eng land. 

At first my enqu iry was a lonely one. Indeed, feel ing alone in my 
p reoccupations I was insecure and t hat meant t hat when I presented 
my ideas in lectures I was liable to become assert ive, even aggres
sive. The resul t was that I often elicited negat ive responses, which 
only increased my prob lems. Then, in 2001, my teacher, E. H. Gom
brich, d ied and t he fo llowing year I was invited to t alk about his work 
at a conference in Spain. This invi tation revived a vague memory that 
Gombrich himself had been interested in t he b iologica l bas is of artis
tic behaviou r and I was moved to exp lore t his int erest in a paper 
entit led 'Gombrich and Biology' . Soon I was reminded of th e cu r
rency of similar interests in the work of another Gombrich pup il, 
Michael Baxandall, and it was not long before I recalled that such 
concerns had surfaced already in the work of the Greek philosopher 
Aristot le, and of Rena issance Ita lians, such as A lberti and Leonardo. 
I began to reread these authors and as I d id so my sense of iso la
t ion and insecurity fe ll away. In the space of a few months I came to 
realise that far from being an eccentric innovator I was only the latest 
in a long line o f individuals who had used b iology, and even neuro
biology, to explain art. 

Preface xi ii 

It was at th is point , in autumn 2003, t hat I had t he chance of spend
ing much of a sabbati ca l semester as a fe llow at t he Cl ark A rt Inst i
tute, and this was again opportune. Michael Ann Hol ly, t he d irect or 
o f the Insitute's Research Prog ra m, had once been a pupi l of Michael 
Podro, author o f Th e Critical Historians of Art, and she had hersel f 
written her PhD dissertation on Erwin Panofsky. She was one o f the 
first to show the benefits of writ ing the int ellectual biographies of art 
historians, and she has subtly encouraged Clark Fellows t o see their 
period s o f residence in Wil liamstown as occasions to develop thei r 
own. It fe lt only appropriate for me to develop mine by sketching 
the intellectual b iograph ies of those I saw as my predecessors. 

This was what I d id, sustained at fi rst by t he except ional resources 
of t he Clark's lib rary, and t hen by t hat of my own insti tution, the Uni
versity o f East An gli a, and of the the Warburg Insitute. The book that 
fo llows is the product o f those researches. By the time I had fi nished 
it my view of my own enterprise was transformed . My p lan to write 
a neurohistory of art, I now rea lised, was new only in the greater 
range of knowled ge o f both neuroscience and art that was ava ilab le 
to me. As th is book's int rodu ct ion makes clear, I am only t he latest 
o f many neuroart hist orians. Nor am I alone in my endeavour today, 
being one of a growing number of scholars sharing sim ilar concerns. 
This is why I am now much more confident in the validi ty of t he 
assumptions underlying my project. Whether or not my personal 
attempt at neuroarthistory succeeds, the enterprise as such is fully 
authorised. 

Looking forward, then, as I comp lete t his preface, I can see t his 
whole book as itse lf a preface t o my next two. Th e first of these, 
already half written, wi ll app ly a neuroarthist orica l approach to the 
art o f Europe. The second wi ll apply it to the art of the whole world . 
Both will build on the ideas of t he authors discussed here using t he 
lat est knowledge. By the t ime t hat second book is fi nished, effec
tively the last in a neuroarthist ori ca l tri logy, I hope to have fu lfill ed 
the mission I set myself in 1992. 

As I send t his book out into t he world I am conscious of many 
d ebts . The most important are those to the many fri ends and co l
leagues with whom I have discussed this project. These include, 
most significant ly, besid es E. H. Gomb rich, Michae l Baxandall, who 
was my example long before I realised he was a neuroarthistorian; 
Hans Belting, my contempora ry at the Wissenschaftskolleg, who 
obligi ng ly pub lished a book ent itled The End of Art History short ly 
before I began formu lat ing this new approach to t he d iscip line; the 
late Richard Wollheim, who offered wise philosophical advice on 
how I should p resent my neurally based ideas; Eric Fernie, whose Art 
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History and its Methods is one of my models and whose comments 
on an earlier version of this text have saved me much embarrass
ment; Lauren Golden, my student, whose dissertation 'An Enqu iry 
Concerning the Imagination in Philosophy, Art History and Evolu
tionary Theory', anticipates some of the themes presented here; 
Semir Zeki, whose discoveries about the visual brain wi ll be funda
mental to neuroarthistory's future; and, above all, my wife, Eli sabeth 
de Bievre, whose t heory of t he 'urban subconscious', ' gives her a 
claim to be this book's twenty-sixth neura l subject, as a neuroarthis
torian avant la lettre. For help with illustrations I owe much to both 
Maxine Adcock and Nick Warr of the School of World Art Studies . 
Finally, this book would never have been taken on by Yal e Unive rsity 
Press, nor acquired its present focus and coherence, without the crit
ica l but ever generous interest of Gillian Malpass, and it would not 
have become so perfect in its form without the care and attention 

to detail and design of Sarah Faulks. 

Norwich, July 2007 

Introduction 

N euroarthistory: Present and Past 

It is not often that a leading advocate of a fashionable theory 
announces its fall from aut hority. It is even rarer for him to welcome 
its successor. This, though, is what Norman Bryson has recently done. 
In his introducti on t o a new book he begins by boldly embracing 
the neuroscientific approach to art adopt ed by its author, Warren 
Neidich . As he says, it offers an enti rely f resh 'parad igm for thinking 
through cultural history and the ph ilosophy of the human subject" 

More decisive ly, Bryson goes on f irst to define, and then to 
analyse, the deficiencies of th e p reced ing pa radigms, the group of 
theories with which he had previous ly been associated: 'The radi
ca lism of neuroscience consists in its bracketing out t he sign ifier as 
the force that binds the wo rld together: what makes the apple is not 
the sign ifier "app le" ... but rathe r t he simultaneous fi ring ofaxons 
and neurons within ce llular and organ ic life ." Thi s sweeping state
ment definitively margina lises Poststructura list thought, with its focus 
on words and other symbolic codes. As he says, 

by concentrat ing on t he sign ifier as t he basic unit of descrip t ion 
... [Poststructura lisml commits itself to an intensely cognitive 
point of view. Feeling, emotion, intuition, sensation - the creatural 
life of t he body and of embodied experience - tend to fall away, 
t heir p lace t aken by an essentially clerical outlook t hat centers on 
the written text. The signifier rules over a set o f terms whose func
t ions are primarily textual in scope: the analysis of ord inary lan
guage (Wittgenste in); of t he circulat ion of meaning wi thin the 
literary text (deconstructive criticism); o f t he disruptions in t he 
symbolic order that indicate the advent of the unconscious fear 
and desi re in the analysand 's speech or in the d iscourse of the 
work of art (psychoana lysis). W hi le the family o f terms that owe 
t heir allegiance to the signifier - text, discourse, code, meaning 
- is b rilliant ly adept at dealing with quest ions of signification, it 
encounters a notable lim it when the area that it seeks to under
stand exceeds the sphere of textual meaning.' 
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W ith these words, their significance hammered home by his ital icisa
tion of key concepts, Sryson presents a trenchant cr itique of ideas 
fashionable for over two decades. Once the high priest o f a semiotics 
of t he image, he now contemptuously re legates three of the main 
streams of recent thought, W ittgensteinian ph ilosophy, deconstruc
t ion and psychoanalytic theory, to the domain of the purely 'clerica l'. 
Concerned only with the 'cognit ive', they are incapable of engaging 
with 'feeling, emotion, intuit ion, sensation', Since these faculties are 
not only essentia l to our humanity, but above all vital channe ls for the 
full experience of meaning, the centra l concern of semiotics, his 
verdict on the recent intell ectual past is damning indeed. Eq ually 
str iking in its implications is his vision for the fu tu re. What he looks 
forward to is a study of art rooted in an understanding of someth ing 
treated as a fict ion by many Postmodernists, human nature. 

The consequences of his ana lysis are clear. Sryson's po int is not 
that recent theorists had been wrong to concern themselves with 
issues such as subjectivity and meaning, issues that had not been 
faced up to earlier, but that in studying them they had been using 
inappropriate tools. 'Subjectivity' is an even more real phenomenon 
than he and others had realised, being formed less by ideologies 
and discourses than by cerebral and viscera l experiences. Experi
ences are indeed 'mediated', and the exent to which they are medi
ated by words, images and other forms of discourse can continue to 
be studied using semiot ics, but p rimarily they are mediated by 
neurons, so it is on neurons that anyone interested in mediation 
should really concentrate. On ly those of a 'clerical' turn of mind, he 
suggests, would now continue to credit words and symbolic systems 
with the primacy they had been accorded for a quarter of a century. 

The force that had persuaded Bryson to change his view so dra
matically was not Neidich's book as such, but the weight o f neuro
science with which it was fortified. During the very decades when 
many scholars in the humanities became more and more insistent in 
their d enial of the importance of nature for the understanding of 
human menta l activity, scientists had been moving in exact ly the 
opposite direction, revealing more and more about the extent to 
which such menta l act ivity depended on the propert ies of the human 
nervous system. Neuroscience as a whole was revolutionised by t he 
integration of the findings from two parallel lines of rese arch. New, 
subtle and penetrating experimental procedures allowed a detailed 
investigation o f the b rains of frogs, cats and monkeys, and the human 
brain, which had been protected from such invasive approaches, 
cou ld now be studied by harneSSing ever more effective scanners to 
ever faster computers . Techni ques such as Computed Tomography 
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1 Head, sa.giltal 
section MRI sca n 

(CT), Posit ron Emission Tomography (PET) and Magnetic Resonance 
Imaging (MRI) (fig. 1), allowed an increaSingly fine-grained study of 
the brain in the 1970s and 1980s. By the 1990s functional Magnetic 
Resonance Imaging (fMRI) (figs 39, 41 and 42) was monitoring neural 
activity in 'rea l ti me' , 

These techniques allowed a tota lly new type of direct access to 
t he extraordinary complexit y, fl ex ib il ity and vita lity of our menta l 
resources, They showed how the bra in is made up of 100 b ill ion 
nerve cells, or neurons, how each neuron may receive inputs from 
other neurons through up t6 100,000 fi bres ca lled dendrites, and 
how it typically delivers an output to one or more other neurons 
through a single axon (fig . 2). They also gave some insight into t he 
myriad chemica l modulations that these connections make possible. 
Most rem arkably they made us aware that our menta l resources 
share the same vital properties as all organic life. Not on ly do 
neurons deve lop new connections as part of th e normal growth 
coded for by a creatu re's DNA, as can be seen in th is sequence of 
views o f the developing visua l cortex in an infa nt (fig. 3), but their 
connectivity cont inues to change under the influence of experience. 
As each neuron or network of neurons is more or less frequently 
stimulated, the dendrites and axons are liable either to grow or to 
d ie back, with new connect ions being bu il t and existi ng ones ab an
doned, while, at the same t ime, the character of the ch emica l com
munication between t hem is equally susceptib le to change. The 
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3 (above) Neuronal connections in the human brain: (from 
left to right) at birth, three months, fifteen months and 
two years 

2 (left) Neuron, drawing by O. Deiters 1865 

brain, we learned, is in a state of constant transformation, that is it is 
endowed with great 'plast icity'. The organ that we rely on for every 
one of our bodily actions, fee lings and thoughts is liable to have its 
structure affected by all such activities and indeed by all our passive 
sensory experiences, whether conscious or unconscious. What all this 
meant was that neuroscience cou ld now provide us with an image of 
the brain that not on ly matched the traditional view of the mind, but 
in many ways surpassed it. The view of t he mind offered by neuro
science was not reductionist, as some feared, but more open and 
dynamic than cou ld have been dreamed even a few years earlier. 

Neuroscience also made it not just possible, but necessary, to bring 
back together things long treated as separate, the mind and the body, 
the sensory system and the motor system, cognition and the viscera . 
Soon these disca'veries were brought into the mainstream of thought. 
Two of the first to explore the implicat ions of th is new knowledge were 
the neuroscientists Jean-Pierre Changeux in his L'homme neuronal 
(1983), {publ ished in English as Neuronal Man: The Biology of The 
Mind (1985)) and Colin Blakemore in The Mind Machine {1988) . Then, 
in the next decade, Gerald Edelman's The Remembered Present: A 
Biological Theory of Consciousness (1990), Daniel Dennett's Con
sciousness Explained (1991), Francisco Varela, Evan Thompson and 
Eleanor Rosch's The Embodied Mind: Cognitive Science and Human 
Experience (1991), Antonio Damasio's Descartes' Error (1994) and 
Joseph LeDoux's The Emotional Brain: The Mysterious Underpinnings 
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of Emotional Life (1997), and many 
other books by both neuroscientists 
and philosophers, greatly broadened 
the enquiry, so contributing to the for
mat ion of the field 01 'consciousness 
studies'. What all these writers agreed 
on was the necessity of reth inking 
topics such as consciousness, the mind. 
memory and feeling in the light of the 
latest developments in neuroscience. A 
common concern was the need to ta ke 
account of the brain's integration with 
the body and to reintegrate reason with 
emotion. 
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At the same time, slowly but inev

itably, the accumulation of knowledge, 
not just about the brain as a whole, but 
about its different areas, caused disci
plines to rupture and new subdiscip lines 
to be born. Already in 1989 Patricia 
Smith Churchland had published Neu
rophi/osophy: Toward a Unified Science 
of the Mind/Brain, and in the next 
decade other discip lines, such as neu
roethics and "neuromusicology, were 
recognised. One of the strongest was 
neuroaesthetics, or neuroesthetics, which 
grew especial ly rapidly as a resu lt of its 
abil ity to capitalise on an exceptionally 

Vi~\lil l fie !d 

4 Diagram of banks of neurons that 
respond to lines of different orienta
tion in layer IV of area V1 of the bra in 
with earlier pathway from the eyes, 
from The Oxford Companion to the 
Mind, 1987,802 

large body of neuroscientific knowledge re lating to vision. 
This advantage it owed to two circumstances. First, the part of t he 

brain receiving inputs from the eyes is the largest serving any of the 
senses, and, second, being relatively isolated atthe back of t he skull, 
it is the easiest to study. Some of t he landmarks in t he neuroscience 
of the visual system are thus also some of t he most important dis
coveries in neuroscience as a who le. One such was the fi nding, pub
lished by David Hubel and Torsten Wiesel in 1959, that the primary 
visual tortex o f the mammalian brain contains banks of neurons that 
serve as 'feature detectors', each array reacting only to lines of a par
t icular orientat ion (fig. 4). M any other discoveries followed. In 1973 
Colin Blakemore showed that the responsiveness of such neurons in 
kittens was drastically affect ed by their environment. If t hey were 
only exposed to vertical lines they would lose the ability to fi re when 

I 
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5 Diagram il lustrating t he operation of 'mirror neurons', showing how a 
neuron in the ventra l premotor cortex of a Macaque monkey fires both when 
the monkey performs an act ion and when he sees a human p erform the 
same action, from J. Allman, Evolving Brains, 2000, 153 

confronted with lines of other orientations while t he responsiveness 
to vertica l lines was enhanced. Since this and other experiments 
demonstrated that such enhancement could be caused both by the 
proliferation of connections between the neurons concerned and by 
the retuning of some of these neurons so that they wou ld respond 
to the lines that were most prevalent, th is revelation provided one 
of the best demonstrations of th e brain's neural 'plasticity', t hat is its 
ability to restructure itself in response to experience. Soon other 
'groupings of neurons were recognised, and their 'receptive fie lds', 
that is the property of t he visual environment that caused them to 
fire, ident ified. Thus, in the 1980s, Semir Zeki and o thers showed that 
the visual cortex could be broken down into separate functional 
areas with neurons in area V4 for example responding to colour and 
those in VS to mot ion. Yet another remarkable discovery came in t he 
1990s when Giacomo Rizzolatti and his team at Parma ident ified 
'mi rror neurons' in t he cortex of macaque monkeys. ~hese were 
neurons in the premotor cortex that fired when one monkey saw 
another performing sign ificant hand actions, showing how one 
primate can learn to imitate and even understand the significance 
of the actions of another just by watching, without making any 
movement of his own (fig. 5). Soon it was realised that humans have 
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even richer neura l resources for m irroring, which not only their motor 
skills, but their social and interpersonal ski lls depend on. 

The significance of this accumulation of knowledge was not lost 
on those involved. By the later 1990s neuroscientists felt able to take 
further such earlier lines of investigation as those started by the 
Gestalt school of psychology in t he 1920s and late r pursued by 
scholars such as Rudolf Arnhe im, in books such as Towards a Psy
chology of Art (1966). Soon the new discip line, neuroaesthetics was 
generating its own publications. One was a wide-rang ing article by 
Changeux on 'Art and Neuroscience' in the jou rnal Leonard04 In it 
he used neuroscience to analyse our response to an important 
painting, Jacques Bellange's Lamentation over the Dead Christ, and 
argued for a broadly based applicat ion of all types of knowledge 
about the specific propert ies of d ifferent areas of the b rain, includ
ing t he recent ly d iscovered 'm irror neurons', to the study o f art . 
Anot her was the major book on art and neuroscience, Inner Vision 
(1999) by Semir Zeki, d iscussed later in th is volume. In the same year 
a special issue of the Journal of Consciousness Studies appeared 
dedicated to 'Art and the Brain' involving a much wider constituency 
bot h of advocates and criti cs. Among the advocat es, Zeki sum
marised the con cl usions of his book and Nicho las Humphreys made 
a suggestive comparison between autist ic and Pa laeo lithic art, while 
the most forceful argument was advanced in the lead article by 
another prominent neuroscientist, V S. Ramachandran, togethe r 
with William Hirstein, on 'The Science of Art: A Neurological Theory 
of Aesthetic Experience'.~ Since then more and more works on 
art by people with a medica l or neurological background have 
appeared. Margaret Livingstone's Vision and Art: The Biology of 
Seeing was published in 2002, to be joined a year later by Neidich's 
Blow-up: Ph otography, Cinema and the Brain, with its introduction 
by Bryson, and Robert L. So lso's The Psychology of Art and the Evo
lution of the Conscious Brain. There was no doubt in t he minds of 
these neuroscientists that their knowledge could prove helpfu l to 
someone t rying to understand art. 

It has taken longer for art historians to exploit the new knowledge 
and so give form to a mature neuroarthistory, as d istinct from neuro
aesthetics. One reason for this was an embarrassment, genera l in the 
humanities after the Second World War, about t he use o f b io logy to 
help in the understanding of cu lt ure. This is most evident in t he work 
of E. H. Gombrich. He had long been interested in the mechanisms 
that support perception. but, because of t he taint of the bad science 
of Nazism, for a long t ime he had reservations about pursu ing these 
concerns biologically. These hesitations only evaporated as memo-
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ries of the war receded, and he developed a collaborative rela tion 
ship with the neuroscientist Richard Grego ry, best expressed in the 
shared editorship of a vo lume on Illusion in Nature and Art (1973). 
By 1979, in The Sense of Order, Gom brich was not on ly ab le to show 
famil iarity with the latest advances in neuroscience, as in his refer
ence to nerve cells in animals that are 'feature detectors', but in its 
second edit ion (1984) he was confident enough to claim that it had 
been written 'to establish and test the theory that the re exists a 
Sense of Order wh ich man ifests itself in a ll styles of design and which 
I believe to be rooted in man's b iological inheritance'.' By 1992 he 
was prepared to go even further, te lling Didier Eribon in his book
len gth interview, 'my approach is always biologica l'. ' This, however, 
did not mea n that he was necessarily in favour of biologists them
selves writing about art and it is characteristic that one of his last 
p ieces of writing was a sceptical response to Ramachandran's article 
in the Journal of Consciousness Studies' 

Gom brich's pupi l, Michae l Baxandall, was less coy about moving 
closer to the scientists. Already in Painting and Experience in 
Fifteenth-Century Italy (1972) his concept of 'the period eye' was 
based on the notion that individuals are d iffe rentiated by thei r neural 
apparatus. As he says in the first paragraph of the chapter that intro
duces the idea , 

Th e brain must interpret the raw data about li ght and colour that 
it receives from the cones [in the ret ina] and it does this with innate 
skills and those developed out of experience . . .. each of us has 
had differe nt expe riences, and so each of us has s light ly different 
kn owledge and skill s of interpretation. Everyone in fact processes 
the data from the eye with different equipme nt ' 

Such was his conviction that the art historian shou ld take seriously 
the extent to which the neural equip ment of the individual is sus
cepti ble to fundamental reshaping that he even went so far in the 
preface as to state that 'the visua l skills evolved in the daily li fe of 
society become a determining [my italics] part of the painter's 
style'.'o At this stage Baxandall, like everyone e lse, still knew little in 
detail about 'neural equ ipment', but by the 1990s, as will be seen 
later, he had become the first art historian to publis h illustrations of 
the neural structure of the ret in a in support of deta iled new inter
pretations of ind ividual works of art." 

Meanwhi le, I, too, another pupil o f Gombrich's, had also begun to 
adopt a 'neu ral ' approach to art history. Already in 1977 I had sought 
out and had discussions with Colin Blakemore inspired by his 1976 
Re ith Lectures and, in the editorial of the first issue of the journa l Art 
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History (197~), I looked Ioiward to art historians turn ing to neurolo
gists. In the same issue I a lso published an article on 'The Origins of 
Art' making use of some of the latest knowledge of neuroscience. 
Noting 'the operation of sets of neurons in the cortex of our brains 
which are specifically programmed to be stimulated by information of 
a particular character' and drawing attention to even more specialised 
neurons in the brains of rabbits and frogs, I unknowingly became 
perhaps the first art histo ri an to talk of 'neurons' and to differentiate 
between them in terms of what I later ca me to kn ow as their 'recep
tive fields'" At that stage, I was on ly using a knowledge of neuro
logically based incl inations that are shared across our species, but by 
the 1990s I had learned about the p last icity of the cortex and this 
allowed me also to write a series of articles explaining differences in 
artistic outp ut in place and time in terms of the neura lly based visua l 
and motor preferences of individuals and communities. I also began 
to make pleas for the formulation of a world art histo ry rooted in neu
roscience, as, for example, in the article, ' Inside the Brain: Looking for 
the Foundations of Art History' (2003), and th e introduction to the 
Atlas of World Art (2004)'3 It was to adva nce this project for a new 
neuroarthistory institutionally that I then started to teach an MA unit 
on 'Art and the Brain' which I have run for the last three years at the 
University of East Anglia, now producing its first Ph D candidates. 

Recently too, e lsewhere, other art histo rians have begun to move 
in th e same directi on. In Germany, Horst Bredekamp is fosterin g an 
interest in art and neuroscience at the· Berlin Wissenschaftskolleg, 
as is O liver Elbs at Tiibingen, whi le, in the Uni ted States, David 
Freedberg, another Gombrich pupil , is doing the same at the Ita lian 
Academy in New York. Freed berg has also started to use neuro
science to further the study of respo nse th at he began with The 
Power of Images (1989), working closely with neuroscientists such 
as Vittorio Gallese' 4 At Chicago Barbara Stafford has a lso been 
relat ing art to neuroscience and has rece nt ly produced a book enti
tled Echo Objects: The Cognitive Work of Images (2007). In addi
tion, Renata Hol od, Cecelia Kle in and Kathy Weil-Garris Brandt are 
a ll either supporting work in the area or pursuin g it themselves. 
More Significantly, a g rowing number of graduate students in art 
history in Europe, North America and elsewhere are also beginning 
independently to make use of the new ne uroscience that they, like 
everybody el se, read about eve ry day in magazines and newspa
pers. The use of neuroscientific knowledge as an aid to the study 
of art is now an established practice. 

* • * 
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However, it is not a new one. It has been slowly deve loping for 
thousands of years, and it is the story of that emergence - or rather 
an important part of it - which is to ld in the fo llowing pages. In its 
lo ng p rehistory neuroarth ist ory is like neurophilosophy. Just as there 
were neurophi losophers before neuroph ilosophy, so there were neu
roarthi sto rians before neuroarthistory. A ristotle and Pliny at the 
begi nning and Baxandall and Zeki at the end may differ in the 
degree of their knowledge of nature and neuroscience, but they 
share the belief that such knowledge is potent ia lly useful. The better 
this knowledge became, the more they took advantage of it. Just as 
the dramatic coming of age of neuroarthistory in the last twenty-f ive 
years has been made possible by a sudden expansion of that knowl
edge, so its more gentl e emergence over the previous twenty-five 
centuries was t he product of an incremental p rocess by which t he 
myster ies of t he nervous system we re slowly revea led . Had they not 
benefited from that process, the twenty-five individuals who p lay the 
leading ro les in t his story of the deve lopment of neuroarth istory 
would never have made the contrib utions they d id 

At first m illennium by m illennium, then century by century and 
more recent ly decade by decade, the better our nervous system was 
known the more its properties could be explo ited. Or rat her we 
shou ld say t he better our nervous system was seen, since to a 
remarkab le degree it was improvements in its visibi lit y that brought 
improvements in its understand ing. The Greeks two t housand five 
hundred years ago ca lled nerves, neura, 'sinews', because to t he 
naked eye they resemb led sinews and because like sinews they were 
attached to muscles. Leonardo in the sixteenth century could see 
little more. It was on ly wit h the development o f the m icroscope in 
the seventeen th-century Netherlands t hat t he d ist inctive p roperties 
of nerves became far more vis ib le, allowing Antonie van Leeuwen
hoek to describe and illustrate t hem with a new precision (f ig. 6). His 
rep resentat ion of th e way in which they can be bund led togeth er 
beg ins to suggest their complexity, alth ough his imp li cation t hat 
they were hollow tubes gave an incorrect impression of how t hey 
funct ioned. Van Leeuwenhoek used a sing le lens and it was on ly in 
the early nineteent h century that compound lenses brought the next 
critica l advance. The Frenchman Rene Dutrochet in 1824 drew nerve 
ce lls in slugs and the German Gabriel Va lentin in th e 1830s published 
some of t he first detail ed studies that shifted attention f rom th e 
peripheral to the centra l nervous system in humans by describing 
the nerve ce lls in the cerebe llum. In 1865 O. F. C. Deite rs publ ished 
the first drawing of a cell from the spinal cord, clearly different iat ing 
a single axon from t he smaller fib res, or dendrites (fig . 2), but it wasn't 
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6 Nerves as seen through an optical microscope (sing le element lens), 
Antonie va n Leeuwenhoek, 1718 

until the 1870s, when the Ita lian 
Camillo Golg i deve loped and pub 
lished a superior form of sta ining, 
that the detailed structure of nerve 
ce lls in t he b rain and the intricat e 
nature of t he rel ationsh ip between 
th em became directly vis ib le. The 
extent to which th e visua l experi
ence of nerves brought with it com 
prehension is illust rated by the 
remarks of the Spaniard Santiago 
Raman y Caja l wit h whom Golgi 
was to sha re the Nobel prize in 
1906. Looking back on the impact 
of sta ining he noted how 'On a per
fect ly t ranslucid ye llow background 
there appeared scattered b lack fil
aments, smooth and narrow or 
sp iny and thick, b lack bod ies, t rian
gular, stellat e, fusiform I ... Every
thing looked simple, clear, 
unconfused. Nothing rema ined b ut 
to interpret. One mere ly had to 
look and note ' iS (fig. 7). The role of 
elect ricity in communicat ion along 
these filaments had been known for 

7 Nerves made vis ible by sta ining method 
d iscovered by CamiHo Golgi, as seen 
under an opt ical microscope (mult iple 
element lens). S. Raman y Cajal, Histolo· 
gie du Systeme nelVeux de I'Homme et 
des Vertebres, 1909 



12 Neuroarthistory 

8 Neuroadrenaline in a section of a rat's brain stem made visible 
by exposure to formalin vapours, as seen through an electron 
microscope, from A. Dahlstrom and K. Fuxe, L. Olson and U. 
Ungerstedt, Acta Physi%gica Scandinavica 62, 1964 

some time, but Hermann von Helmholtz used improved measuring 

instruments to reveal its speed. Neurotransmitters were only identi
fied later in the 1940s and they too became visible thanks to colour
ing techniques with the invention of the electron microscope (fig. 8). 
This last instrument, with its capacity to magnify not by a factor of 
thousands, like a microscope that operates with light, but by mil
lions, finally allowed the anatomy of individual nerve cells and the 
relations between them to be studied in detail. It was the electron 
microscope's ability to provide high resolution images of neural 
tissue combined with the scanner's ability to make visible the brain's 
structure and functional organisation that allowed the developments 
in neuroscience that inaugurated the new age in which we live. 

However, the revelations they brought were only the latest in a long 
line that have progressively transformed, first, the image of the 
human nervous system and, then, ideas of how the properties of that 
nervous system might affect both the making of and response to art. 

This is not to say that all the writers discussed in the following 
chapters were in direct contact with neuroscientists, still less that 

they were familiar with the visual representations of the nervous 
system described here. Some certainly were, but many were not. The 
point is only that the gradual improvement in the understanding of 
the previously mysterious structures of the nervous system continu

ously fed through into society at large, that the existence of ever 
fresher and more detailed images accelerated that process, and that 
the inherently greater accessibility of visual images meant that those 
who were confronted with them found themselves learning from 
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them. Anybody who saw an illustration by Van Leeuwenhoek, a Golgi 

staining or an image from an electron microscope, like anyone who 
today sees a brain scan, felt to some extent the instant understand
ing described by Raman y Cajal. 

Nor did they need to be conscious of it. Any more than they needed 
to have had the artist's nervous system in mind when they were writing. 
But most of the writers discussed here did have a physical and mate
rial view of the mind and when they point out the regularities of human 
behaviour that interest them they implicitly draw attention to the prin
ciples governing the nervous system's operation. It is this that gives 
them their place in this story of neuroarthistory's formation. The last of 
our authors, Semir Zeki, claims that artists are often neuroscientists 
without knowing it. This book makes a similar claim for writers on art. 

A significant consequence - or correlate - of these writers' con

scious or unconscious responsiveness to the latest neuroscientific 

knowledge was their heightened sensitivity to their own neural 
make-up, and one aspect of that self-awareness was the realisation 
shared by several of them that they were themselves influenced, con
sciously or unconsciously, by their own daily experiences. This is why 
the role of those experiences in their mental formation has such 

prominence here, displacing the textual sauces whose importance 
is more usually emphasised. The particular strength of neuroarthis
tory is its ability to reconstruct the unconscious intellectual forma
tion of the makers, users and viewers of art, and, inspired by that 
example, this book stresses in particular the role of visual and non
verbal experience on the intellectual formation of those who wrote 

about it. 
It is not that other types of formation are not neural. They are. It 

is only that we have not needed neuroscience to have access to 

them. Art history has over the years built up robust methods for 
exploring the conscious mental formation not only of those who 
make and use art but of those who write about it historically. As a 
result, just as anyone wishing to find out about either the conscious 

thoughts of the makers and the users of art, or the verbal culture of 
the communities in which they lived can turn to the vast existing art 
historical literature, so too anyone who wants to learn what is known 
about the conscious mental formation of art historians can consult 

the available literature on that subject. Books such as Michael 
Podro's The Critical Historians of Art (1982), Udo I<ultermann's The 
History of Art History (1993) or Eric Fernie's Art History and its 
Methods (1995) all discuss the ideas of the authors on whom they 
concentrate and explore their intellectual backgrounds. Where the 
'neural history' of neuroarthistorians offered here differs from such 
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accounts is in paying particular attention to the more unconscious 
formation of their minds, focusing on the uniqueness of their expe
riences, especia lly those of the visua l kind, and suggesting ways in 
which the impact these had on the formation of their neura l equ ip
ment may have had as 'determining' an influence on their ideas, as 
Baxandall's 'visual ski lls' had on his artists' styles. 

In the same spirit , in order to bring out the importance o f such 
passive environmenta l exposure for t he neura l formation of the indi
viduals it d iscusses, this book talks less about the 'minds' of t he 
authors discussed than about thei r 'brains'. It does 50 in order to 
mitigate the losses associated wit h traditi ona l approaches t o the 
world of ideas, losses we rarely refl ect on. More hab itua l terms, such 
as 'mind' and ' inte lli gence', with their lofty, eve n godlike, associa
tions, distort our view of the people to whom they are cred ited in a 
precise ly opposite sense, by overemphasising the act ive character 
of t heir relation t o the world. Not on ly do they credit them with some 
higher conscious control, they elevate t heir activi t ies almost to t he 
level of the d ivine. Besides, t he use o f a term like mind suggests an 
organ that is relatively unitary, coherent and static and 50 predis
poses us to be sympathetic to explanations in terms of such unitary, 
coherent and static influences as 'theories', wh ich have been 
extracted from unitary, coherent and static books. To ta lk of 
someone's mind can give us a sense that we have understood the 
basis for their achievement when we have on ly revere ntly gestured 
at it To talk not of a unitary mind, but of an organic living brain with 
its myriads of neurons, with their myriad upon myriad of connections 
forming and fading under t he influence of t he totality of an individ
ual's experiences both conscious and unconscious, ultimately offers 
a much richer and more f lexible framework for account ing for the 
full range o f factors that may affect an individua l's behaviour during 
his or her life. It also potentially o ffers a more demanding and satis
fying framework within which to model the answers to any questions 
we may ask about them. 

Th is more 'neural' approach to intel lectual identity also explains 
why the people discussed here are treated as 'neural subjects'. Neu
roscience not only provides a model of the mind which accommo
dates all t hose features captured through the concept of 
'subjectivity', it also provides a medium through which they may be 
invest igated. The subject ivity o f t he individual is not, as some have 
argued, just a social construct. It is embodied in the brain, and can 
be analysed at many levels. Throughout an individual 's life it mani
fests itself in his or her actions, thoughts and products, and, since all 
the experiences a person has during t heir life are liable to affect the 
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formation of their neura l networks, to the extent that those experi
ences can be reconstructed, the subjectivity they produce can also 
be reconstructed hundreds or even thousands of years after the 
person in quest ion has died. Central t o that subject ivity are the 
b iases of perception, behaviour, belief and 50 forth to which those 
experiences would have given rise. Awareness of this correlation 
between experience and subject ivity is helpful in understanding 
anyone, past or present, but it is particu lar ly valuable wh en we are 
dea ling with peop le about whom we know so much as the we ll
known figures discussed here. This book thus offers some account 
of the distinctive neura l formation of each of its 'neural subjects'. 

It also provides another key to thei r study by suggesting how such 
a formation may have helped them to surprisingly anticipate modern 
science. A recurrent feature of the account that follows is t he way in 
which the observations made by our writ ers look forward to some of 
the most remarkable o f the recent fi ndings about t he brain . Their . 
sensitivit ies were so heightened that they cou ld identify neura lly 
based phenomena that are only now surrendering their secrets to 
the latest technology. 

This book makes no claim that its 'neural subjects' were t he on ly 
such figures, either with in t he European literary tradition dealt with 
here, or outside it . Within the European tradition there were many 
other people who m ight have found a place in this account. Those 
discussed here are to a large extent on ly representatives of different 
approaches. For every philosopher, encyclopedist , scientist , aes
thetician, polit ica l theorist, art cr it ic, psychologist, anthropologist , art 
theorist , artist or art historian mentioned in t he fo llowing chapters, 
there were many others who had sim ilar concerns and who attained 
similar insights. 

Once we step outside the European tradition, the number of indi
viduals and cultures who might have been brought into the discus
sion increases further. Many other literary tradit ions can document a 
comparable range of interests and insights. The ancient Egyptians, 
for example, have transmitted to us the earliest text describing the 
physiology and the pathology of the brain . This clearly recognises 
the behavioural consequences of physical damage to t he brain, 
noting how one type of b low to the head can damage the capaci ty 
t o speak, while another can cause the eyes to lose focus and impede 
walking.'· Other texts from ancient Egypt deal with issues o f viewer 
response which are also neurologically acute, and so do some from 
ancient Mesopotamia . Writ ings from later India and Ch ina do the 
same, and are often especially revea ling because members of those 
cultures were more ready to accept the integration of al l the body's 
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physical and mental resources. Earl ier Asian authors are often closer 
to modern neuroscience than any writers in the European tradi tion . 

The oral t radit ions of non~l iterate cult ures are as rich aga in. Belief 
systems such as those classifed by anthropolog ists as animism or 
shamanism, and p ract ices such as sympathetic magic and fetishism, 
successfully exploit responses that Europeans cou ld only struggle to 
understand before their neuropsychological basis was demon~ 

strated. Any human being is liable, just by experiencing his or her 
own body and behaviours and by observing t hose of ot hers, to 
acqu ire some understanding of human neural resources. Further
more, t he members of hunter/ gatherer communiti es who felt such a 
sense of ki nship with other species that they cou ld observe the 
bodies and behaviours of o ther animals with the same interest that 
they fe lt for their own, were more likely to acquire such an under~ 
standing than those distanced from the an imal world by agricultural 
pract ices and urban living. 

In many ways the most impaired in their self-awareness were those 
Europeans who during the last two and a half thousand years were 
most influenced by Jewish and Greek thought, whatever advantages 
such influence may have given them in other areas. Subscription to the 
Greek delusion that the rational brain can be separated from the body 
restricted their sensitivity to faculties familiar to the rest of humanity, 
wh ile support for the Jewish belief that they alone were made in God's 
image denied them the wisdom that might have come from studying 
other creatures. O ne way of understanding the story to ld in this book 
is as the t ale of Europe's laborious recovery of an unconscious knowl
edge that had hitherto been widely shared elsewhere. 

Th is book is thus not the whole story of neuroarthistory up to now. 
It doesn't even tel l the whole st ory of the figures discussed. In most 
cases their interest in b io logy and neurobiology was on ly a sma ll 
aspect of thei r work, and their main interests lay elsewhere. Even 
where someone's interest in man 's neural resources was predominant, 
it is not treated comprehensively. Nor is there much discussion of the 
secondary literatu re about them. This is partly to honour the spirit of 
most of the writers, who frequent ly stress the danger of depend ing 
on existing literature, and partly t o allow each writer's communication 
with t he reader to be as direct as possib le, unmediated by the com~ 

mentary based on the secondary literature that has become the pre~ 
dominant feature of much recent cu ltural history. This book is 
specifically deSigned to encourage more of the fresh reflective obser~ 

vation to which so many o f its 'neural subjects' credit their insights . 
It is also deSigned to encourage an enquiry which is as open as 

possible. A s the variety of th e assumptions and interests of t he 
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twenty-five authors discussed here demonstrates, neuroarthistory is 
not associated with any particular point o f view. To judge from the 
past , it can serve virtually any agenda and be practised within almost 
any theoret ica l f ramework. Neuroarthistory is not a theory, but an 
approach. Its defining feature is only a readiness to use neuroscien
tific knowledge to answer any of the quest ions that an art historian 
may wish to ask. 

One consequence of defining it in this way is the recognit ion tha t 
it w ill constantly change as the knowledge on which it is based is 
expanded, reinterpreted and revised. Knowledge in some areas wi ll 
change less than in others, but there will be no abiding canon. The 
process by which knowledge is renewed can already be fo llowed day 
by day, week by week and month by month, as new data is published 
in scientific journa ls, often fi rst on line. Printed and bound textbooks 
of neuroscience may seem to freeze the p icture for a t ime, but they 
too are largely rewritten with each new edition. Handbooks such as 
Fundamentals of Human Neuropsychology by Bryan .Kolb and lan Q. 
Whishaw, Principles of Neura l Science, edited by Eric R. Kandel, 
James H. Schwartz and Thomas M . Jessell, or Cognitive Neuro
science: The Biology of the Mind, edited by Michael S. Gazzaniga, 
Richard B. Ivry and George R. Mangun, which first appeared in the 
1980s and 1990s, or the first compendium of knowledge of the visua l 
brain, The Visual Neurosciences, ed ited by Leo M. Chalupa and John 
S. Werner in two vo lumes in 2004, may seem to offer the reassurance 
of b ib les but th ey w ill on ly continue to be referred to if they are kept 
up to date. None of these wo rks can do more than capture what 
passes for knowledge at one moment and today's knowledge easi ly 
degrades into tomorrow's opin ion and error. By the time this book is 
printed even the limited coa rse-grained knowledge to wh ich it refers 
will no longer have the va lue it did when the text was written. It may 
be daunting that neuroarthistory is dest ined t o become dependent 
on another fast~moving fie ld, neuroscience, but the rewa rd for this 
dependence will be access to ever more refined tools for answering 
questions that might otherwise forever rem ain unanswerable. Much 
more depressing is the fut ure of those current approaches, such as 
those cited by Bryson, t hat are destined to rel apse into the ever less 
reassuring citation of ever more temporally remote authorities. 

No one knows where neuroart hist ory wi ll be in ten, twenty or a 
hundred years, but it woul d be surprising if, having come of age, it 
doesn't soon add a sign ifi cant d imens ion to t he study of art. There 
can hard ly be a stronger indicat ion that this will happen than t he fact 
that even in th e story of its emergence to ld in t his book it looks su r
pris ingly li ke a dominant t radition. 
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Aristotle 

Aristotle (384-322 BC) inaugurates many of the lines of enquiry that 
were to be pursued in Europe over the next two and half thousand 
years. In many cases all he does is to start to ask a particular type of 
question, which is then picked up by ever more curious minds until 
decades, centuries or, indeed, millennia later a new discipline or 

theory emerges. This is what happens in the case of neuroarthistory. 
Aristotle was the first person to suggest that the making of, and the 
response to, art might have a biological, even a neurobiological 
basis. Many of his heirs shared that assumption, but it was not until 
the end of the twentieth century that neuroscience had achieved a 
level that could allow the development of a true neuroarthistory. 

There are, admittedly, grounds for giving the role of founder of 
the tradition to Aristotle's teacher, Plato. After all, he often alludes 
to what we now know to be neurally driven inclinations, as when 
in the Symposium, the learned lady, Diotima, describes love: 'All 
human beings, Socrates. . have desire, as regards to both body 
and soul, and when we arrive at maturity our nature longs to beget. 
But it is unable to beget upon an ugly thing, but only on a beauti
ful one. For the begetting is through the connection of a man and 
a woman' (Symposium 206c). The same is true of animals: 'Don't you 
see how all wild animals are similarly affected when they feel such a 
desire to breed, both quadrupeds and birds?' (Symposium 207 a). 
Diotima is certainly talking in terms that anticipate neurobiology 
when she describes how on arrival at physical maturity we become 
affected by a powerful visually driven desire. In her stress on the role 
of beauty in the attraction, she even prefigures the lessons of evo
lutionary theory. The pursuit of symmetry and regularity in sexual 
partners, not just among humans, but among many animals, is now 
well understood to have its origins in the selective advantage of 
avoiding their opposites, asymmetry and irregularity, which are liable 
to be signs of ill health and decrepitude. Since those who had an 
inborn preference for the greater regularity in their partners had a 
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greater chance of survival, the coding for the neural equipment that 
underlies such a preference has become part of many animals' 
genetic material. 

Such preferences Plato knew to be inborn. Others, he realised, are 
acquired during pregnancy and after birth because the psyche or 
'soul' is an exceptionally soft and sensitive organ. As he says, we are 
especially responsive to experiences when young: 'For it is then that 
a creature is best moulded and accepts the impression that one wants 
to stamp on it' (Republic 377b). We must not expose the young to 
words or images representing the bad actions of the gods. Exposure 
to the visual is particularly important, because in painting, weaving, 
architecture, furnishing, as well as in the bodies of animals and plants, 
there is goodness and badness of form (euschemosune and 
aschemosune) and it is very important that young people are 
exposed to the correct type (Republic 401 a): 'We must seek out the 
works of artists who know beauty and goodness of form, because the 
influence that comes from works of beauty blows into the eye and 
ear like a breeze and so gives them good guidance' (Republic 402). 
According to Plato, we must also expose young people to music, 
because this art form, being inherently mathematical, possesses and 
transmits those qualities best. Somebody with a good education 
along these lines 'would praise beautiful things and take delight in 
them and receive them into his psyche to foster its growth and 
become himself beautiful and good' (Republic 401 e). Plato under
stands the consequences, though, of course, not the mechanism, of 
neural plasticity, that is the extraordinary extent to which our neural 
networks are formed and broken down in response to our experi

ences. He is also right in noting that plasticity is greater in the young. 
Equally acute is his observation that craftsmen who concentrate 

on one activity get better and better, but only in one field: 'the same 
men cannot practise at once even the two forms of imitation that 

seem the most cognate, such as the writing of tragedy and comedy' 
(Republic 395a). This tendency towards specialisation is a necessary 
consequence of that plasticity, as revealed by recent neuroscientific 
studies. For example, the little finger on the left hand is so impor
tant to a concert violinist that the connections between the neurons 

that control it develop to such a degree that the area of the brain in 
which they are located becomes greatly enlarged. To the extent that 
we each concentrate on particular mental and physical activities, we 

will necessarily develop neural resources that are appropriate for 

those and inappropriate for others. 
Plato does not know much about the brain, nor is he particularly 

interested in the psyche's location, but in the Timaeus he does place 
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it within the head: 'First, the gods ... bound the two divine circles 
of the soul in a spherical body, that which we now call the head' 
(Timaeus 44d). His preference for this location is certainly influenced 
by his recognition that the head is the most geometrical part of the 
body, sharing its spherical configuration with the heavenly bodies. 

Plato inherited this view from the Pythagoreans and it was the 
Pythagorean, Alcmaeon of Croton, who, around 500 BC, had shown 
that there were additional reasons for giving it that importance. 1 

Alcmaeon had great authority as the first person to use anatomy to 
penetrate the head and to draw attention to the importance of the 
organs it contained. He explored the eye and crucially identified the 
optic nerve as a passage between the eye and the brain. He also 
distinguished perception from understanding, noting that animals 
have only the first property, humans both. Plato may also have been 
aware of the more recent work that was to prepare the way for Era
sistratus in the early third century. The latter was a medical scientist 
and anatomist who became the first to use the word neura, the 
Greek word for 'sinews', in its modern sense, for the visible nerve 
fibres. He was also the first to correctly recognise their division into 
the motor and the sensory, tracing them back to their convergence 
in the brain. 

Plato's own imagery could be understood as pointing in the same 
direction, for example, in Laws 644e, he talks of our emotions being 
like neura (sinews) or cords that tear us, pulling against each other 
in the direction of opposite actions. More significant, though, is the 
difference in the two authors' use of the term. While Erasistratus was 
on his way to discovering the role of nerves as pathways within a 
living organism, Plato was still thinking of neura in fundamentally 
mechanical terms, as in his suggestion in the same passage that the 
gods manipulate us like puppets on strings. 

It is Plato's general preference both here and elsewhere for a 
mechanical form of imagery that ultimately limits his ability to realise 
the biological basis of the phenomena he is discussing. We have 
already heard him talking in the Republic of the young psyche being 
'moulded' and 'stamped' and in other passages he refers more pre
cisely to metalworking, for example when talking of the influence of 
wine he says that, 'the souls of the drinkers get softer, like iron, 
through being heated, and younger too; this is why they become 
ductile, just as when they were young in the hands of the man who 
has the skill to train and mould them' (Laws 671 b and c). In other 
places his reference is to the craft of textile processing, as when he 
describes the effect that he sought to achieve on the souls of his sol
diers when he had them educated in music and gymnastics. The 
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single aim of his efforts was that 'they should be convinced and 
receive our laws like a sort of dye, so that their belief and faith might 
be fast-coloured both about the things that are to be feared and all 
other things, because of their nature [phusis] and nurture [traphe]' 
(Republic 429d and e). Although the last two terms imply an aware
ness that the process is in fact biological, he prefers to treat it as 
what in our terms would be classified as chemical. Plato evidently 
thinks of human beings not as having a life of their own, but, like the 
raw material of any manual craft, as subject to external formation. 

Plato's choice of imagery certainly helped him to explain his role 
as an educator, but its origin lies in his daily experience. Living in 
Athens, a city in which craftsmen had a more prominent role than in 
any other earlier community, he had so often witnessed the trans
formation of clay, stone, metal, wood and fibres into high-grade arte
facts that this operation became the model for his own. Everywhere 
around him he saw artisans understanding the inherent 'nature' of 
their materials and then processing them until they emerged in fixed 
configurations as socially useful products. Plato's neural networks 
had so often been exposed to this process that it became 'natural' 
for him to think of treating human beings in the same way. 

Aristotle has a more unqualified claim to be a founder of neu
roarthistory. This is because, although he was the most important 
pupil of Plato, his neural formation could not have been more dif
ferent. While Plato came from an aristocratic background and lived 
in Athens until the death of Socrates in 399 BC, Aristotle was the son 
of a doctor and, although from an Athenian family, brought up in the 
relative wilds of Macedonia. His experience of humanity, which he 
first must have acquired through the eyes of his medical father, was 
much more direct and physical than that of Plato. For him our bodily 
attributes were primary and he took for granted the fact that we are 
just part of nature. His approach to the 'soul' was typical. For Plato 
it had been immaterial and divine. For Aristotle it was instead the 
'primary reality of a natural body with the power of having life' (On 
the Soul 412a). The soul was thus an attribute of all living things, 
whether plants or animals. The only difference between them is in 
their exploitation of its several faculties, those for nourishment, for 
appetite, for sensation, for movement in space and for thought. 
Some living things, like plants, have only the first, and others, like 
man, have all (On the 50uI414a). 

As a result, man figures regularly in the Historia Animalium, 
(History of Animals). Of the gregarious animals some are social (poli
tika) and others dispersed. Included among the politika are man, 
bees, wasps, ants and cranes (Historia Animalium 488a). This com-
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parative approach allows Aristotle to use his knowledge of animals 
to help in the understanding of man. As he says, the inner organs o f 
man are much less well known than those of animals; so when we 
want to understand an organ, such as the brain, we can refer to those 
of anima ls. A ll animals with blood have a brain, and so do the 
cepha lopods, but 'man has the largest and the most fluid' (Historia 
Animalium 494b), a point he elaborates when he says that it is also 
t he largest in p roportion to t he size of the body (On Sense and Sen
sible Objects 444a). The brain is 'double' and has a separa te part 
behind, the cerebellum. 'From the eye three passages lead to the 
b rain, the largest and second largest to the cerebel lum and the small
est to the brain itself' (Historia Animalium 495a), a point aga in elab
orated when he notes that both the sense of smell and the eye have 
their origin in the b ra in (On Sense and Sensible Objects 438b). This 
does not mean that he was su re of th e bra in's importance. In fact, in 
On Youth and Old Age he exp li cit ly states his uncertainty about the 
relative importance of the brain and the heart (469a). 

His ignorance about the brain did not prevent him from developing 
remarkable new insights into its operations, one of whi ch was his iden
tification of a whole new visua l faculty, the imag ination (phantasia). Aris
totle realised that in our menta l activity we often seem to be working 
with images of things we cannot see, as when we remember or think 
about something. He even went so far as to say: 'it is impossib le to 
think without a mental image [phantasmal' (On Memory and Recol
lection 449b). Since these images exist independently of visua l expe
rience Aristot le came to the conclusion t hat we have two ways of 
seeing: one perceptive (aisthetikon), and the other imag inative (phan
tastikon). A crucial feature of the imagination, besides the fact thilt it 
operates even when we are not looking at something or have our eyes 
shut, is that it can be easily wrong (On the Soul 428a). 

Aristot le was, of cou rse, correct. We now know that because the 
process of seeing takes pl ace not in th e eye but in t he brilin, we ca n 
indeed see something whether or not it is before our eyes . When 
we do see something in our imag ination we are simply working with 
th ings we have seen before, ei ther as themselves or in combinat ion 
with something else. As he no tes, t his helps us to understand both 
dreams and daydreams. It also helps us to comprehend how even 
d irect seeing can be distorte d, for example, when we are in one 
emotional state or another, such as cowardice or love, we are 
deceived in our percept ions: 

so that even from a very faint resemblance the coward t hinks t hat 
he sees his enemy, and the lover his loved one; and the more he 
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is excited the lesser the similarity he will be deceived by. In 
the same way, people in a state of anger or desi re are all easily 
deceived, and t he more so the more powerful the emotion; so 
men who are feverish sometimes think that they see animals on 
the wa lls from the slightest resemblance of marks in a pattern. (On 
Dreams 480b) 

Aristotle believed t hat we see incorrectly when we are in such 
states because during t hese t imes ou r faculty of judgement is sus
pended. However he does not have an explanation as to why we are 
deceived in the specific ways referred to, that is why we are most 
likely to imagine the things we most fear or desire. This is easier for 
us today. Knowing as we do, on the basis of evolutionary t heory, that 
the main reason why we have high ly developed senses in the fi rst 
place is p rec isely because t hey help us to avoid dangerous t hings 
and to obtain t hose t hat are beneficial, we can easily appreciate how 
in circumstances in which those respons-es seem most at issue we 
are more likely to overinterpret t he available data. Being able to infer 
the presence of an enemy or lover on the basis of incomplete evi
dence gives us an advantage in the battle for su rviva l because it 
g ives us an early warning of the potentia l need to t ake t he right 
action in relation to t hem. That is why we inheri t neural resources 
that equip us with those abilit ies. 

Aristotle's recognition of the imaginative faculty allowed him to 
observe other quite different phenomena that are reli ant on the 
more basic mechanics of the human visual system (011 Dreams 4S9b) . 
One is the way in which when we look at an object of a pa rti cu lar 
colour and then look at something else it will at first seem to acqu ire 
the same colour and will then change to other co lours. We now know 
that this is because of the way the rods, which are the co lour sensors 
in the retina at the back of th e eye, first becom e excited and then 
cease reacting. Similarly, the phenomenon of t he afterimage left by 
looking at a bright object such as the sun, which Aristotle also notes, 
can now be explained by reference to variations in th e responsive
ness of the rods. Rather different is the phenomenon noted in the 
same passage of how when we look first at a fast -flowing river and 
then at something that is st ill it too will seem to move. This phe
nomenon, now known as the 'waterfall effect', is due to the neuro l
ogy not of the retina but of the cortex. ' Neurons in th e principa l area 
of the visual brain concerned with motion, VS, are tuned t o react to 
movements in particular directions and they norma lly ba lance each 
other out, but when the neurons that respond to movement in one 
direction have been activated for a brief t ime they cease to respond, 
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allowing t hose that respond t o movement in t he opposite direction 
to suggest that is what is actually taking place. A similar involvement 
of the brain also lies behind the phenomenon noted a little late r of 
how a person on board ship may have the impression that it is not 
he who is moving, but t he land past which he sa ils (On Dreams 460b). 
In t his case too the brain is driven by its internal economy. It t rea ts 
getting information t hat something is moving th rough the fie ld of 
vision in the same way as it processes those th ings that move across 
the retina in a more norm al situation, in other wo rds when it is sta
t ionary. A lthough Aristotle had no knowledge of the neurobiology 
of the visual system, he was ab le to correct ly describe and cl ass ify 
some of the more remarkab le manifestations to wh ich it g ives rise. 

Since he could not study the brain, Aristot le's only way to further 
his understanding of man was to study human behaviour. This he d id 
by using two other facu lties: reasoning (/ogismos), which he sees, like 
the imagination, as being possessed in some degree by other 
an imals (On the Soul 415a)' and theoretical or speculative thought 
(theoretice noesis), which, requiring the use of words, is on ly avail
able to humans. One of the best examples of the application of th is 
approach, and one which was to provide a model for two and a half 
thousand years of thinking, is the so-called Metaphysics, a book 
whose name means only that it comes meta, that is 'ah er', the 
Physics. In it he p icks up on his idea that t he human anima l is char
acterised by universa l inborn tendencies which are associated with 
generic needs, as d iscussed in the first sentences: 

A ll men by nature des ire to know. A sign o f this is t heir love of the 
senses; and t hey are loved for their own sakes, irrespective of their 
util it y, above all the eyes. For not only when we are intend ing to 
do something, but even when we have no such intention, we 
choose the eyes above all the other senses. And the reason for 
this is that it is the most he lpful in identifying t hings and brings 
out many differences. (Metaphysics 980a) 

The knowledge gained in such a way may not re late to immedi
ate actions, but will certa inly be useful in the long run. He then goes 
on to further characterise the human animal as being particu larly 
distingu ished by t he ability to learn in different ways, either from 
memory or fro m experience, by art (techne), that is some sort of 
acquired systematic knowledge of how to do something, and by rea
soning (/ogismos). The cumu lative effect of memory is parti cularly 
important: 'For many memories of t he same thing have the force of 
a Si ngle experience. And experience seems to be similar to both sys
tematic knowledge [epistemel and art. For men acquire both knowl-
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edge and art t hrough experience' (Metaphysics 981 a). Aristotle 
fo llows Plato in discriminating between inborn and acquired 
resources, but in his thinking he is closer to modern evolut ionary 
theorists and b rain scientists. Like the evolut ionary theorist he can 
relate our species' resources to our biologica l needs, see ing this as 
the reason for the emotional energy behind activities that may seem 
purely rational, such as the pursu it o f knowledge and t he perception 
of difference. And like an expert in neural plasticity, he recognises 
the cumu lative va lue of repeated similar experiences. 

In the Poetics, his study of drama, Aristot le tal ks more about our 
inborn drives: 'The poetic art seems t o have been born entire ly from 
two causes, both of them natural [phusi"ail. First, imitation is an 
inst inct in men from chi ldhood and in this they differ from other crea 
tures, being the most imita t ive and learning the first lessons by imi
tation, and everybody enjoying imitation' (Poetics 1448b) . This last 
point he goes on to il lustrate with the observation that we enjoy 
looking at images even of t hings that would distress us if we saw 
them in real ity, such as the lowest animals and dead bodies. The 
reason for this is because learning is an enjoyable experience for all 
men, not just philosophers: 'The reason we enjoy this is because as 
we look we learn and infer what each thing. is, such as "this is that" . 
And if we have not already seen the thing concerned the p leasure 
comes from the workmanship, the colour or some other such cause' 
(Poetics 1448b) . A lthough Aristot le is primarily ta lking about ou r 
response to drama, tragedy in particular, he app li es his po int equa lly 
to painting or scu lpture, and indeed his rem arks about workmanship 
and co lour relate primarily to th ose fields. He never exp lains what 
he thinks is the basis of these last pleasures, but he is clear that the 
roots of our overriding interest in the representational arts are our 
dual instincts for imitation and lea rning by identifying what we see. 

Both o f these inclinations are today recogn ised as b iologica lly 
driven . Not only is imitativeness a trait long noted in both humans 
and monkeys, but the discovery of so-called mirror neurons, which 
cause us unwittingly to prepare to imitate the actions that we see 
others performing, shows that it has a specific neurological basis. 
Indeed, later on, when d iscussing how the dramatist makes his 
writ ing most effective in moving the audience, Aristotle points out 
t hat the poet should cooperate w ith the movements o f the actor, 
'because he agitates others who is himse lf agitated, and he excites 
o thers to anger who is himself most truly enraged' (Poetics 1455a). 
In his claim that we move people most when we are ourse lves most 
moved he draws attention to one of the most powerful conse
quences of the operati on of 'mirror neurons': the tra nsmission of 
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empathy. When we see someone d oing something, the neurons in 
ou r own premotor cortex whose fi ring would enable us to do the 
same thing are also activated. When a mother smil es at her baby 
and the baby smiles back it shares th e mother's happiness. When a 
particular movement is associated wit h th e expression of a particula r 
emotion, the emotion can be t ransmitted too . 

Ar istot le's understanding of this response may have been only a 
product of his own observat ion of interpersonal reactions. It may also 
be the result of an awareness of viewer response which had been 
slowly built up during two centures of Greek exposure to monu
mental paintings and statues. We have already seen how Pl ato noted 
the potent ially beneficia l or deleterious effect o f exposure to repre
sentat ions o f good and bad act ions and, in a similar spirit , Aristotle 
himself at the beginning of the Poetics illustrat ed the range o f 
subjects of tragedy and com edy by pointing out that Polygnotus 
painted people as better than they were, Pauson as worse. During 
the fourth century both monumental paint ings and statues became 
more and more mobile and by t he time Lysippus made his Apoxy
omenos (or Man Scraping Himsel~ , it may have become clear that 
such statues also were liable to p roduce a bodily reaction. The 
athlet e t ransmitted his movement to the st atue and the statue 
passed it on to t he viewer. Before t he emergence of movement in 
statues such transmission would have been less likely to take p lace. 
Emoti on emerges at the same t ime. Anyone looking at Praxiteles' 
Hermes at O lymp ia sm iling at t he infant Dionysus might have felt 
compelled to smi le t oo, just as someone looking at A etion's great 
pa inting of t he Battle of Alexander and Darius, whose compos it ion 
is probab ly preserved in t he great mosaic from Hercu laneum's House 
of t he Faun, might have shared the Persian ruler's evident d ist ress. 

Another phenomenon noted by Aristotle which has been the 
subject of modern scientific reflection and explanat ion is t he p leasure 
in inferring that 'this is that'. First, the Gestalt psychologists showed 
by behavioural observation that we have a preference for so-ca lled 
closed forms, in o ther words forms that, because they tend to periph
eral completion, suggest ing the outline o f a shape, have a clear iden
tity. Then, more recently, the neurological basis of this behaviour has 
been clarified. O ur neural networks are primed so as to help us recog
nise particular objects around us. In some cases, we are primed from 
birth, as wit h the human face, in most instances, however the pri ming 
is the product of experience. In all cases, when such recogn iti on 
occurs after a searching process wit hin t he bra in, which has something 
in common with 'what Aristotle ca lls ' inference', our neurochemistry 
causes us to experience something akin to p leasure. 
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Remarkably, Aristotl e's statement that these d rives help us to 
' learn' even suggests that he underst ands why t hey came into 
bei ng. Since th ose members o f t he species whose neura l networks 
encoura ged them either to imitate or to search for and recogn ise 
forms wou ld have had a g reat er chance of su rviva l, t hose p red is
posit ions would have been constantly selected for by evolut ion and 
so wou ld have been li kely to become stronger and st ronger. Not 
on ly does A ristotle underst and something of the b iological basis o f 
artistic activity, but, by his app reciat ion of the adaptive function o f 
the indinations involved , he looks forward to the identi ficati on o f 
th e role of genetic selection in the shap ing of th is area of our neural 
make-up. 

In his study of human behaviours, from the most simp le t o t he 
most complex, Aristotle's biolog ica l interests bring him dose to a 
modern scientific point of view. However, when he applies a biol
ogica l model to t he history of an art form, such as d rama, as he does 
in t he Poetics, it has as many disadvantages as advant ages. The idea 
that the poetic art has a 'birth' f rom two 'natural' causes makes sense 
and fo llows on from Aristotle's fresh and objective way o f thinking. 
Since man is defi ned as a natura l being, it is only appropriate that 
human behaviours should be treated as having natural orig ins. 
Dangers, t hough. emerge when he explains the origin o f t he divi
sion into t ragedy and comedy in terms which Plat o wou ld have 
approved of. Since the one treats lofty subjects and t he other low 
ones, his argum ent is th at the more respectab le poets natura lly 
developed th e former, cheaper poets the latter. The notion th at 
th ere is a simp le correlation between t he character of a writ er or 
artist and his or her products was t o constrain open ;'nvestigat ion of 
such topics unt il the nineteenth century. There were similarly nega
t ive consequences to his present ation of the notion that tragedy 
'grew' until it achieved its 'nature', when the development 'stopped' . 
The idea that. because humans are natura l, each of the artefact types 
t hat they prod uce also has a 'nature' aga in makes the study of the ir 
history excessive ly pred ictable. If a poet ic art is thought of as hav ing 
an ontogeny, as does a species or an ind ividual living thing, its study 
becomes above all a question of d escription. If it is also thought of 
as like a life form, its history has t o be like the history of a life form, 
and that is how Aristotle presents the diffe rent forms of drama. What 
his account fa ils to acknowledge is t hat wh ile the g rowth of a life 
form is principa lly governed by its interna l propert ies, or, as we 
wou ld now say, by t he coding of its DNA, changes in the character of 
an 'art form' are much more the prod uct of its exposure to miscel
laneous ext ernal fact ors. 
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The potentially harmful effects of Aristotle's application of b io
logical metaphors to the visual arts is already apparent in the first 
accounts of the history of art written by Xenocrates, an early third
century Athenian, whose approach, insofar as we can reconstruct it 
on the basis of fragmentary evidence, suggests a direct infiuence 
from Aristotle's school. For Xenocrates the arts of painting and sculp
ture both developed through a series of similar stages until each 
achieved full development in the wo rks of a master, painting with 
Apelles, and sculpture with Lysippus. Xenocrates did not talk of the 
art 'decl ining' or 'dying', but those st ages were impl icit in t he bio
logica l model and t hey were often t aken up by those who continued 
his histories. Pl iny the Elder, t he subject of t he next chapter, proba
bly q uoting an earl ier source, t alks of the art o f sculptu re, 'stopping' 
in the second century BC and goes on t o cla im that it later 'came to 
life again' (Natural History xxxiv, 19.52). This gave the metaphor a 
new authority and when the inhabitants of the Ita lian peninsula 
started aga in to write about the history of art in the fifteenth and six
teenth centuries, it was easy for them to claim that painting and 
scupture had, like other cultural activit ies, aga in 'come alive', in what 
we now call a renaissance or rebirth . Indeed, such was the attrac
t iveness o f the idea of t reat ing an art as a life form, that it subse
quently became establ ished as the model for most of d iachron ic art 
history, with every style being treated almost as something organic, 
developing through 'early', 'm idd le' and 'late' phases, wh ich had 
some of the overtones of the sequence: youth, maturity and o ld age. 

Aristotle illustrates both the advantages and the dangers of taking 
a b io logica l approach to art. He is cl ea rly mistaken in see ing art 
forms as deve loping like life forms and he also exposes the more 
general risks of treating cu ltura l products as if they were as alive as 
th eir makers. This does not mean, however, that all attempts to see 
analogies between b io logical and cu ltural processes are mis
conce ived . Many would see merit in Richard Dawkins's concept of 
memes, or culturally transmitted behaviours, as equ iva lents of 
genes. But, if the analogy works, it is on ly because it illumines some 
aspect of the process of cu ltu ra l transmission. It is not because the 
process is itself biological. 

The same reservation does not apply to the process o f making and 
responding to art. Because these processes necessarily depend to 
some extent on the properties of our b io log ica l make-up, it is clearly 
desirable to see whether an understanding of that make-up can help 
us to comprehend them. Indeed, to fail to do so would be to deny 
oneself an appropriate avenue of enquiry, as Ar istotle's work illus
trates. Aristotle had limited access to biological knowledge, but he 
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did try to treat human beings as biologica l specimens and look for 
regu larities in their behaviour which might constitute something like 
scientific principl es. The merits of his scientific approach to artist ic 
behaviour have been recognised for nearly two and a half thousand 
years. We can now confirm them further by noting t he extent to 
which t hey anticipate the views of modern neuroscientists. This does 
not make him right, any more than it does the neuroscientists. A ll 
science is constantly subject to test ing, leading often to refinement 
and sometimes to refutation. But what the convergence does 
suggest is that a scientific - even a neuroscientific - approach to 
human behaviours, even the most complex, may be a product ive 
one. 

What was it that led A ristotle to adopt such an approach? The 
incl ination to adopt it must have its roots in his distinctive upbring
ing as t he son of an Athenian doctor at the court of the king of 
Macedon, and t he rigour and clar ity with wh ich he applies it must 
be a resu lt of his studies w ith Plato, but what ult imately fuelled his 
resea rch and allowed him his insights was the exceptional variety 
and directness of his experiences. By living with his medica l practi
tioner father he was used to treat ing the body not as a cultural but 
as a physical ent ity. By living in a variety of environments, includ ing 
Macedonia, Ath ens, Asia Minor and the Aegean island of Lesbos, he 
was not only confronted with the many different ways in which that 
p hysical entity reacted to a series of different ecologies, he was also 
in a good position to identify the underlying similarit ies and dissim
il arities of behaviour that t hese eco logies produced. Moreover, since 
he often, and especially in Macedonia, had much closer contact with 
an even greater variety of wildlife, both fl ora and fauna, than th e 
typical urban Athenian, it was easier for him to see man as j ust 
another life form, one wit h its own nature. This is why he found it so 
easy to t alk not of what is appropriate to a Greek or an Athenian, 
but of what is 'natural' t o man as an anima l. Aristot le rea lised t hat it 
is inherent in this 'nature' that our menta l apparatus is shaped by our 
experiences. Today we can see that Aristot le's neural apparatus was 
shaped by his. 
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Pliny the Elder 

There were many in Greece who, fo llowing Aristotle, reflected on the 
re lation between art and nature, but it was in Rome that this con
nection was first expl icitly un it ed in the Natural History of Gaius 
Plinius Secundus, known as Pl iny the El der (23/4-79) to distinguish 
him from his nephew and adopted son, Pl iny the Younger. A ll art his
torians are aware of the importance o f the Natural History as a source 
to be mined for knowledge of Greek texts. Few rea lise that t he mult i
volume work and its title have enormous importance in themselves' 

Dedicat ed to t he emperor Vespasian (69-79), and claiming to be 
about 'rerum natura, hoc est vita', (the nature of t hings, that is life) 
(Natural History, preface 13), it presents what is, in many ways, an 
epit ome o f the extraordinary natural resources under the emperor's 
contro l. Pliny well knew the particular importance of such control 
for the man who was first his fri end before becoming his superior. 
Vespasian came to power during th e turmoil th at fo ll owed the death 
of Nero, the last of th e Julio-Claud ian emperors, th e direct heirs of 
Au gustus. Since Nero had conspi cuously explo ited th ose resources 
for his pri vate pleasure in buildings li ke the Golden House, one of 
t he ways the new emperor could estab lish his authority and win 
support was by distancing himself from his p redecessor and placing 
them instead at the disposal of the whole population. The Colos
seum, erected next to Nero's Colossus, was a prominent exp ression 
of t his policy, a vast amphitheatre bu ilt out of minera ls where t hou
sands could witness d isplays of the destruction of t he empire's 
human and anima l wea lt h. Pli ny's Natural History, a written com 
pendium of these and other resources, was another. 

Pliny was fami liar at first hand with the benefi ts of such contro l. As 
an exceptionally wea lthy man from Como, a town on a great lake sit
uated where the A lps meet the ferti le p lain of Lombardy, he himsel f 
had power over an environment unusua lly rich in resources. He had 
also vicariously enjoyed a similar power as the emperor's soldier and 
administrator in lands ranging from modern Germany and the 

Pl iny the Elder 31 

Netherlands to southern France and Africa, before becoming 
admiral o f the fleet based at Misenum near Naples, where he was 
responsib le for t he entire western half of the Mediterranean. Proof 
of his int erest both in nature and in t he public service is p rovided by 
the manner of his death . When Vesuvius erupted in 79, with cata
stroph ic consequences for Pompeii, Pliny set sail, hoping to investi
gate the event and to rescue its vict ims, but died of asphyxia. 

Pliny also knew the value of books and these too he exploited 
intensively. Able to pay someone to read to him at all times of day, 
whatever he was doing - except when bathing - he scoured his 
library as others now surf the internet, taking notes himself and 
having extracts copied in shorthand. It was these t hat formed the 
basis for his thirty-six volume encyclopedia. In a digest of observa
t ions ext racted from 2000 volumes, he moved from the heavens, to 
earth, to anima ls, to p lants, to minerals, noting in each case t he way 
in which these natural materia ls have been adapted by man for his 
use. The treatment of painting and sculpture in the final books on 
minerals is thus no d ifferent from the earlier discussion of architec
tu re under geograp hy, or linen - and things made from linen, such 
as the sails of boats - under p lants. 

Pliny writes clearly about human nature. He fi rst contrasts the 
'shells, bark, spines, hides etc' with which other living things are 
equipped with man's nakedness, so sett ing t he stage for man's 
approp riation of these resou rces from his environment for himse lf 
(Nat. Hist. vii, 1.2). He t hen goes on to po int out that whi le all other 
creatures appear 'to feel t heir nature, some cl aiming speed, others 
swift flight and othe rs swimming, man knows noth ing except by 
learning, whether speaking, wa lking or eating, indeed, do ing 
nothing by nature except crying ' (Nat. Hist. vi i, 1.4). Pliny has no 
sense of the mechan isms underlying the phenomena that he, or his 
sources, noted, but the distinct ions he makes relate to the observa
tions of modern science. Ethologists, for example, have noted the 
p leasure different animals appear to take in their particular skills, 
such as flying or swimming, and students o f human behaviour make 
a clear discrimination between t hose that are inborn and those t hat 
are learned. Modern psycho logists would certainly th ink that he was 
t oo reduct ive in claiming t hat on ly crying was un learned, presumab ly 
because it is often the first thing a baby does when it is born, but 
t hey wou ld agree on the fundamental importance of later lea rnin g, 
as neural connections are formed after b irth as a resu lt of exposure 
to the natura l and social envi ronment . Some of his ideas are absurd, 
such as the notion that 'many fortuitous experiences, such as mem
ories of things seen or heard and images absorbed at the t ime of 
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concept ion' could influence somebody's appearance (Nat. Hist. vii, 
12.54). Stil l, the underlying idea that t his happens 'because [in man] 
the speed 01 thought, t he rapidity of t he spirit and the variety of the 
mind impress on us multiformed marks, whi le in other anima ls the 
spirit is immobile and each is identi ca l to the others of its kind' can 
be seen to agree to some extent with neurosci ence (Nat. His! vii, 
12.54) . In contrast with o ther creatu res, on ly fifty per cent of ou r brain 
is formed at b irth, and its extraordinary continuing neural 'plasticity' 
does indeed make us much more liable to be affected by all sorts 
of experiences than other anima ls. As a result. we are indeed likely 
to be more individua lised. 

Pliny does not discuss t he brain as such, but it is there t hat the 
memory had been located since Aristotle and his account o f the way 
memory can be damaged in different ways also anticipates t he 
recent observat ions of neuroscientists and psycho log ists: 

No other faculty is equal ly fragil e. Its vu lnerabil ity to the experi 
ence o f - and even the fear - of disease or injury, can affect it 
sometimes partially. somet imes totally. Someone hit by a stone 
forgot only how to read, nothing else. A person who fell from a 
high roof forgot - [today we would say lost the abili ty to recog
nize] - his mother, re lat ives and friends, and another, when ill, 
forgot his servants and Messala Corvi nus even forgot his own 
name. (Na! His! vii, 24.90) 

Each of these examples, which anti cipate those discussed by 
O liver Sacks in The Man who Mistook his Wife for a Hat, could today 
be re lated to a particular type of physica l or psycho log ica l injury or 
t rauma to a part icu lar part of t he bra in. Loss of the ability t o iden
t ify faces, for instance, is o ften associated with damage to an area 
in the right tempora l lobe known as the fusiform face area. Pliny 
describes many p lasticities o f the human mind and human behav
iour which are now much better understood. 

His interest in human p lasticity is closely re lated to his interest in 
t he p lasticity of all of nature. After all, it is t his p lasticity that makes 
nature 50 useful to man. The chapters on sculptu re and painting are 
t hus on ly accounts of other forms of p lasticity, the p lasticity of stone, 
ores, mineral and vegetab le pigments and so on. He even draws 
attention to the p lastici ty of his own magnum opus as a work put 
together out o f the raw materials 01 other texts, not ing that it should 
be thought of in the same way as a work of art that was signed not 
'so-and-so made it' but 'so-and-so was making it' (Nat. His\. preface, 
26). Writing is less an action than a process. Behind the barrage of 
facts, the sense t hat he is concerned with t ransformation, and espe-
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cially the transformability of human nature and nature as a whole is 
a recurrent theme. 

Pliny's inclination to discuss man and natu re in this way grew out 
of his own unconscious experiences, ones that were large ly new for 
him and his contemporaries. The Roman conquest and administ ra
t ion of a large area stretching from Asia t o Britain and from Africa to 
the Danube basin had p laced at their disposa l an excepti ona l range 
01 resources, human and animal, organic and mineral , over which 
they had an unprecedented degree of control. The Colosseum, like 
Nero's Golden House, and the Baths o f Titus, constructed by Ves
pasian's son and immediate successor, were among the fullest 
expressions of t hat control in the f ields of all the visual arts. Most 
visibly. intractable substances, such as stone and water, were made 
to obey t he emperor's whim and behest. People o f his generation 
had w itnessed far more translormations of al l types of materials than 
anyone before t hem and Pliny himself had come to see the t ra ns
formation of material as the key to the significance of the Roman 
Empire . In the Natural History he explained that significance to his 
ruler. It was entire ly appropriate that the last books shou ld discuss 
the historical development of art as the ultimate il lustration of both 
the p last icity 01 man's mind and the p lasticity 01 the natu ral world in 
his hands. 

The impact of t hese experiences on Pliny the Elder's neura l appa
ratus is apparent t hroughout his life. We have seen how he ta lked 
of his book as a work in progress and throughout his life he was 
persistently fascinated by th e combination of acti on and motion. His 
f irst book was On Th rowing th e Javelin from Horseback, and he d is
cou raged his nephew f rom wa lking 50 t hat he cou ld conti nue to work 
wh ile being carr ied in a litter. Pliny's experience had much in 
common with that of an inhabitant o f a wea lthy country in t he twenty
first century, and so it is not surpr ising that he saw his Natural History, 
which was created by a p rocess that had something in common with 
downloading from the internet, as a work not complete but con
stantly in progress. He was also fascinated by t he notion that things 
which began thei r lives as sta t ic could acqu ire the property of 
moti on. We have already noted his account 01 how flax seeds cou ld 
become swift sa ils and even more striking is his description of t he 
way great oak t rees torn up by the wind from the banks of the 
Netherland's Zuyder Zee could come to resemb le sa iling vessels. 
Driven before the breeze, their roots weighed down by a mass of 
soil below the water and their branches like masts high above, they 
were the first fleet wit h which the Roman ships had to do battle 
before they engaged the rea l enemy (Nat. Hist. xvi, 1.2). Trees 



34 Neuroarthistory 

became ships, just as marb le became statues . Pl iny was su rrounded 
by so much 'morphin g' th at it became for him a normal condition. 
His sense th at thi s was so was as much the product of his neural 
exposure to such phenomena as modern youth's preference for 
vid eo art over pa intings and sculpture is a product of th ei r habitua l 
exposure to moving images on screens. In both Roman and modern 
cu lture it is the experience of continuous change t hat causes the 
establishment of new and distinctive neurally based preferences and 

sensibilities. 

3 

Apollonius of Tyana 

Pliny never exp licitly d iscussed t he transforming powers of t he artist , 
even less t hose of the viewer, but t hese ideas were studied by 
a remarkable contemporary, the neo-Pythagorean, Apollonius of 
Tyana (first century AD). Althou gh t here is little immediately con
temporary evidence for his thou ght or activities, a Life of Apollonius 
o f Tyana was composed 150 years later by t he rhetorician Flavius 
Philostra tus. This contains much informat ion t hat is questionable, 
but it derives some authority from its dependence on the wri t ings, 
now lost, of a disciple, Damis, who came from Nineveh in 
Mesopotamia. Like Pliny, a friend of the Emperor Vespasian and his 
sons, Apollonius was born in Tyana in Asia M inor and apparent ly 
trave lled wide ly, even as far as Ind ia, where his presen ce seems to 
be independently noted in ea rly t exts. 

Among the many topics addressed by Apollonius in Phil ostratu s' 
text is the phenomenon of peop le see ing animals in clouds. As he 
says, these are not p laced t here by the gods, 'rather these shapes 
are without meaning and carried through the heavens without any 
divine intervention and it is we who having an inborn mimetic faculty 
turn them into forms and make them ... The mimetic art has two 
sides, one consists of imitation using the hand and the mind, t hat is 
painting, t he ot her consists of making images with t he mind alone' 
(Life of Apollonius of Tyana, 2.22) .' Apollonius here shows that he 
recognises our neurally based tendency to look for form in the form 
less and to see images where none exists and he goes on to show 
that this ability also affects ou r response to paintings. 

O ne examp le he gives is t he way in which we have no prob lem 
in gett ing a powerful response from pa int ings in only one co lou r. In 
such works we readily see resemblances: 'we see form and expres
sion, modesty and boldness, and this even though they are ent irely 
lacking in colour and although no b lood is represented and no 
colour in hai r or beard.' Most strikingly, he asserts that the mere 
out line of an Indian face w ith its fl att ish nose, st ra ight locks and 
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prominent chin is enough to turn the silhouette black: 'Whence I 
wou ld say that those who look at works of painting also need a 
mimetic facu lty. For no one wou ld appreciate a painting of a horse 
or bull unless they formed a menta l image of the animal represented' 
(Li fe, 2.22) . Apollon ius obviously has no knowledge of the neural 
mechanisms underlying such a complex ability, nor is he interested 
in drawing further conclusions from his observations, but he strik
ingly anticipates both modern neuroscience and modern perceptual 
psychology. Today we understand much better the viewer's per
spect ive. We know that seeing involves memory. By looking at a 
shape or object we activate neural networks wh ich become pro
gressive ly re inforced the more we repeat th e activity. ' Often such 
reinforcement then strengthens our inclination to look for such an 
object even when we are on ly presented wi th a random configura
t ion, such as a cloud . Similarly, such is the brain's search for con
stancies that if a particu lar shape, such as t he face of an Indian, is 
always associated wit h a part icular colour, our neural networks may 
lead us to see that colour when we see that shape, whether or not 
it is in fact there. W ithout any knowledge of neura l networks, Apol
lonius has gone some way towards an analysis of t he impact of their 
properties on our visual experie nce . An important conclusion from 
his analysis is that the purely mental 'mimetic' operat ion involved in 
seeing something in a cloud is similar to that invo lved in making a 
pa int ing on a wa ll or panel. In both cases the existence of someth ing 
in the visual field depends on the prior existence of its mental image 
in t he mind . 

Apo llonius' notion of artist ic t ransformation resonates with t hat 
of Pliny, and, although in each case a different organ is involved, 
in Pliny's case the hand and in Apo llon ius' the mind, both may have 
their origin in the same fi rst -century experiences. Another aspect of 
Apollonius' thought resonates with that of another contemporary, 
Quintilian (c.35- c.100l, the first teacher of rhetoric officially appoint 
ed by the Emperor Vespasian and author o f a treat ise on the same 
subject, t he Institutio Oratoria, which was to become a standard text
book. Qu inti lian too reflects on mental imagery (phantasiae), noting, 
in a sim ilar spirit to A ristot le when writing about acting, that a 
speaker w ill be more effective in using his gestures and words to per
suade his audience if he can himself imagine the scene he is describ
ing, and thus acknowledging the way in which the imagination, the 
emotions and t he body are all linked. Modern neuroscience confirms 
such connections. 

Apollon ius' interest in t ransformation has something in common 
with that of Pliny, with whom, as a contemporary in the Early Roman 
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Empire, he wou ld have shared t he experience of a world reshaped 
from raw materials. But the extent of Apollonius' new appreciation 
of t he transforming power of t he mind almost ce rtainly stems from 
experiences that we re un ique to him alone. Most important among 
these were his travels. Apollon ius appears to have journeyed much 
farther than most of his contemporaries, includ ing spending some 
t ime in Ind ia. There he wou ld have seen many things that were unfa
mi liar to him and would have become conscious that he saw that 
world differently from those who had always lived there. Effectively, 
the things he looked for were d ifferent from those looked for by t he 
ind igenous popu lat ion. He would also have come across th inkers, 
for exa mp le those who fo llowed t he Buddha, whose ideas on the 
nature of perception, knowledge and so forth we re quite d ifferent 
from th ose of the Greeks, p lacing a greater emphasis on the many 
dimensions of consciousness. The correlation of these new ideas 
with his recent experiences would have encouraged him to come to 
his important innovative conclusions on the role of images in the 
mind. 



4 

al-Haytham 

Arabic views on vision were p rofoundly influenced by t hose con
tained in Greek texts, but t hey moved beyond th em. The most 
important treatment o f the topic is the Kitab al-Manazir (Book of 
Optics), composed in the second quarter of the eleventh century by 
al-Hasan ibn al-Haytham (965-1040), known in Europe as A lhazen. 
Little is known about his life, but he was certainly born in Iraq, may 
have visited Syria and Spain, and spent much of his life in Egypt.' He 
wrote on many subjects, but the Book of Optics is the work for which 
he has always, and deservedly, been most famous. 

Based ult imately on the Greek writings of the second-century 
Ptolemy for its mathematical optics and on those of the third-century 
Ga len for its physio logy, it is revo lutionary, as al-Haytham himse lf 
says in the beginning of the first book, in b lending two separate 
fields, ' the natural and mathematical sciences'. This combination is 
made vis ible in a surv iving manuscript where a geometrica l diagram 
represents the schematic anatomy of the eye, optic nerve and brain 
(fig. 9). ' Not on ly is this integrat ion of knowledge from two previ
ously separate fie lds new in itself, it allows him to develop the first 
elaborate account of the mental activity associated wit h seeing. Dis
posing of two of the most common ancient theories of vision, that 
the eye either emitted a ray to the object or that the object emitted 
litt le images of itself to t he eye, al-Haytham d emonstrated by ana
lysis that vision depends in fact on light being emitted from an 
object, entering t he eye, being passed to an organ that he calls 'the 
sent ient' and then being interpreted by the b rain through a process 
various ly described, following Aristotle, as invo lving judgement and 
inference. This account of the ro le of the brain in interp reting what 
it receives from the eyes via the optic nerve is the first coherent 
attempt to develop a psychology of perception. 

Fundamental to this is the disti nction between two types of atten
tion, the glance and contemplation: 'sight's perception of visible 
objects occurs in two ways: through glancing and through contem-
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plation. G lancing perception is non-ascertained perception, but con
templative perception is the means by which the fo rms of visible 
objects is ascertained.'] Th is higher level of perception can on ly be 
attained by t he eye moving around the object, so bui lding up a full 
knowledge of it. AI-Haytham ins ists that it is important that the 
object is opposite the middle of th e eye because the 'part oppos ite 
the middle of the eye' appears 'clearer than the other parts" 
Although he had no knowledge o f the role of the ret ina in vision, 
and wrong ly believed that it was the glaCial humour in front t hat was 
t he recipient of light, he seems to have become aware of a differ
ence in visua l acu ity between the centre and periphery of the eye, 
wh ich we now know is caused by the greater concentration of light 
receptors in the retina's central area, the fovea. He goes on to insist 
that the more we look at an object the more it will be imprinted on 
our imagination,' and here too, without knowing why, he also antic
ipates the most up-ta-date scientific d iscoveries about the rol e of 
repeated stimulation in promoting the format ion of the neura l con
nect ions necessary for effect ive perception o f any object or person. 

Even more importantly, al-Haytham reveals a much clearer view o f 
th e ro le of th e bra in in perception than any of his predecessors. Not 
only does he note that all perception involves matching a form per-
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ceived with forms already built up and then stored in the imagina
tion, he also rea lises how, if the object perceived has never been 
seen before, t he faculty of j ud gement 'will look for a sim ilar form in 
the imagination' and if it doesn't find one 'it may err by likening the 
object to another, different from it, if the object has a property that 
exists in the other'· Just as not having 'an ascertained form' in the 
imaginat ion makes percept ion less re liab le, so having one makes it 
more secure, even to the extent of making it possible to ident ify an 
object by one part or property alone, as when one recognises an 
individual simply 'by the snub ness of the nose ... a b lueness in 
the eyes, or t he joining of t he eyebrows or the wrinkles on the 
forehead'. ' AI-H aytham also rea lises that we recogn ise types quicker 
than we recognise individuals and t hat the less an object is differ
entiated the more difficult it is to identify. As he says, we quickly 
recogn ise a rose, because of its obvious uniqueness, but identifying 
sweet basil, because it is just another green plant, requires the 
recognition of a whole array of properties which takes more time. He 
also points out that once we have an ascertained form for some
thing, when we see it again, much later, even if it has changed to 
some extent, as may happen with an ageing person or a ripening 
fruit, because we match it to the existing ascertained form, we are 
less li ke ly to notice the modification to its appearance, until we con
template it for long enough to modify the origina l menta l form ' It 
is now well known th at we have particular areas in the temporal lobe 
of the cortex where we bu ild up speciali sed neural resources for 
dealing with such separate categories as faces, objects and places,' 
and recent experiments have confi rmed the brain's readiness to cl ing 
to existing knowledge, as when participants in psychological exper
iments fail to notice when a new person is introduced to a familiar 
scene. No one before had so acutely described these propensities 
of the brain, nor genera lised about them with such precision. 

AI-Haytham understands t hat the more visua l attention we give 
something and the more repeatedly we look at it the more easily we 
recognise it , a phenomenon we now know to be due to the impor
tance o f such exposure for stimulating the formation of the neces
sary connections between the neurons involved in its perception. He 
also understands that because the brain is constantly trying to match 
what it sees to forms it has already ascertained, when it is unable to 
do so it may make a mistake, seeing something which is not there. 

These observations relate the degree of correctness in perception 
to experience. Others acknowledg e more fundamental properti es of 
t he visua l system, such as those defined by Gesta lt th eorists. O ne of 
these is his remark that a circle is likely to be seen before a polygon 
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inscribed within it and that any irregu larity in the polygon is likely to 
be noticed later st ill. In this series o f configurations, from the circle 
to the polygon to t he irregular polygon, there is a consistent decline 
in the 'completeability' t hat helps a form to emerge from the con
fusion of our environment. This is why our perceptual system encour
ages us to look for such 'Gestalts' or 'forms', and why the percep t ion 
o f different objects can involve delays of several milliseconds. 

Many of al-Haytham's most sophisticated reflect ions on vision 
re late to the problem of seeing forms in a confused envi ronment and 
his particular interest in the phenomenon of t he mirage suggests 
t hat his analytical skills are t he prod uct of his exposure to a distinc
tive set of surroundings. He may himself have spent most of his t ime 
in cities, but as he t ravelled from one to another, for example from 
Basra t o Ca iro, he was liable t o pass th rough t he desert, wh ich is 
where many of the t ra ders and others he met would have spent their 
time, an environment notorious for its visua l and mental deceptive· 
ness. Not only do peop le in such undifferentiated and ecologica lly 
poor surroundings frequent ly search for animals or fruit to eat only 
to be deluded, but their heads are full of t hings that they miss there, 
friends and flowers, girls and fountains, as much early Arab ic poetry 
illustrates . In Greece, the habit of looking at an object-rich environ
ment through clear air gave people a feeling that seeing was a re l
atively unproblematic experience. In t he deserts of the Arab world, 
on the other hand, where objects were frequently absent and those 
that we re present were li ab le to be concealed by heat haze or sa nd
storm, vision was much more uncerta in . In such conditi ons th e imag
ination became much more active and vis ual experience often 
needed to be confirmed by re lating it to visual memory. AI
Haytham's neural habituation to that particular environment may be 
the ult imate source of some of his most crit ical contribut ions to per
ceptual psychology. 
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Alberti 

By the thirteenth century, al-Haytham's Optics had been translated 
into Latin and was widely used in Europe by f igures such as Roger 
Bacon, John Pecham and Witelo. Th ey, however, be ing more closely 
dependent on the Greek tra dition, we re less interested in t he psy
chology of perception and more in its mathematics. This situation 
only changed after the fou rteenth century, when it was translated 
again, this t ime into Italian, the language of da ily life in the pen in
sula . It was now accessible to artists, for example the fifteenth
century Florentine scu lptor Lorenzo Ghiberti, who quoted some 
excerpts. But someone who may have been more substantially 
influenced d irectly or indi rect ly by al-Haytham was Lean Batt ist a 
Alberti (1404--1472). 

A lberti was a Florentine humanist , whose ref lecti ons on the arts of 
sculpture, pa inting and architectu re were to lay the found ati ons for 
modern European theories in all th ree areas. His interest in psy
chology was probably st imulated by a featu re of his particular per
sona l experience that he shared with many of this book's 'neura l 
subjects', intense exposure to a variety of different environments. 
While the experience of most fifteenth-centu ry Italians was limited 
to the town of their birth and its surrounding countryside, A lbert i 
seldom stayed in one p lace for long . Born in Genoa, he was taken 
at the age of fou r to Venice, and went on to study first in Pad ua and 
then in Bologna before becoming a secretary in the papal curia at 
Rome and embarking on a peripatetic career that took him to, 
among other p laces, Ferrara, Florence, Mantua and Rimini . In each 
of these cit ies he became involved in advising and designing build 
ings for demanding princes, ecclesiastics and merchants, each of 
whom had very different interests and visua l preferences. He could 
take none of their expectations for g ranted. Nor did he inherit any 
clear ones from his parents, since he was the illegitimate son o f a 
member o f a wea lthy Florentine banking fam ily and a Genoese 
woman, who was soon supplanted in the role of mother by his 
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father's new Venetian wife. Every contact Alberti made will have 
raised new q uestions for him about what went on in the human mind, 
a subject t hat was necessarily centra l to his concerns, since, having 
been defi nitively denied an inheritance, it was only by his own 
persona l mental resources that his survival and well-being 
could be assured. Therefore it is hardly surprising if he shared with 
al-Haytham an interest as much in the psychology o f percept ion as 
its geometry. 

One o f the best illust rat ions o f the freshness of his t hinking on t he 
subject is his account o f the origins o f sculpture at the beg inning of 
the De Statua, written p robab ly in the 1440s. There he describes how 
peop le, 

p robab ly occas ionally observed in a tree-trunk or clod of eart h and 
other inan imat e objects certa in outli nes in wh ich, wit h slig ht al ter
at ions, someth ing very similar to the rea l faces of Nature was rep
resented. They began, the refore, by di ligently observing and 
studying such things, to try t o see whether t hey cou ld not add, 
take away, or otherwise supply whatever seemed lacking t o effect 
and complete the t rue likeness. So by correcting and refining the 
lines and surfaces as the particular object required, t hey achieved 
their intention and at the same t ime experienced p leasure in 
doing so' 

In t hi s passage he may be on ly d rawing on his own experience, 
but he may have had his consc iousness of t hat experience first ra ised 
by al-Haytham's recognition th at th e brain can only see forms th at it 
has already 'ascertained '. Whether it is the observation of th e Arab 
writer, or, even the brief suggestions of Ar istotle about see ing 
an imals in marks on walls or of Flavius Philostratus about seeing 
images in clouds, that is the source of the idea, A lberti extrapolates 
enough from these writings to reconstruct the mental activity, or 
rather the neura l events, that led to the making o f the fi rst sculp
tures. Whatever A lberti's inspiration, his explanation ga ins support 
from the fact that for over a cen tury it has been repeatedly noticed 
that much of the earliest Palaeolit hic art was indeed suggested by 
markings and reliefs o n the walls o f caves. 

What makes it appropriate to talk of neural events is Alberti's com
plete disregard of any social framing or consideration o f funct ion. 
The making of the sculpture begins with a chance recognition o f a 
resemblance and lead s only to the maker feeling p leasure. A lberti 
does not ident ify the source of this p leasure. He may only be recall
ing what Aristotle had sa id about t he p leasure o f looking at imita
t ions. But the part icular emphasis t hat he gives t o p leasure makes it 
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likely that he is also remembering his own activity as an 'amateur' 
scu lptor, and the pleasure he got as the clay he was working 
perhaps with no part icular goal - took on a greater and greater 
resemblance to something in his environment. A similar self
awareness must also lie behind his recommendation that when you 
look at scu lptures in order to improve your paintings you should 'dim 
your vision by half-closing your eye lashes, so that the va riati ons in 
the light ing come over as half-tones, almost as if they were 
anatomised' .2 The passage is hardly t ransparent, but it appears to 
suggest that ha lf closing the eye reduces the strength of conjrast 
and so al lows a more subtle analysis of shading. It is certain ly like ly 
that such a situation , much as with the softer north li ght of a studio, 
would help the pa inter's neural resources to generate better cali
brated data . Here A lberti is concerned with the way in which the 
artist can improve his performance by t aking artifi cial control of the 
process of vision. Earl ier he had drawn attention to a very different 
way of improving performance. In order to illustrate the benefits of 
increasing naturalism he notes how 'We can see how des irab le this 
is in pa inting when t he figure o f some well-known person is present 
in a " historia", for alt hough others executed with greater skill may 
be conspicuous, the face that is known draws the eyes of all spec
tators." What interests him here is not the way t hat vis ion changes 
as envi ro nmental conditions change, but the way in which a pre
dictable normal response - in this case to a more or less effect ive 
piece of painting - can be overridden when we draw on neural net
wo rks whose effi ciency has been abnormally he ightened by 
repeated exposure to a particular phenomenon, in t his case a friend 
or celebrity. Familiar faces do indeed jump out at us for this reason. 
A lberti was remarkably alert to t he extent that his brain's response 
to features in t he visual f ield cou ld be affected at one moment by 
present viewing condit ions and at another by past experiences. 

There are many other examples of Alberti using his sensitivity to 
the workings of our b rains, or rather our animus (disposition) or inge
nium (talent) as he calls it , to exp la in some aspect of artisti c activity. 
Some were already recognised in antiquity, but never so clearly for
mulated. One such is th e not ion behind hi s claim that a painted 
scene 'will move spectators when t he men in the pi ctu re outwardly 
d emonstrate their own feelings as clearly as possible. Nature pro
vides - and there is nothing to be found so rapacious of her li ke than 
she - t hat we mourn with the mourners, laugh wit h those who laugh, 
and grieve with t he grief-stricken." A lberti could never have known 
t hat the neural basis of such tendencies would progressively become 
better understood unt il it was discovered that 'mi rror neurons' in the 

A lberti 45 

p remotor cortex can cause many primates to automatically fo llow 
t he actions of other members of the same species and that a neu
rally based empathy causes a simi lar sharing of emotions. A ll he was 
doing was, once aga in, using his own reflections to extrapo late from 
common knowledge. 

Sometimes that common knowledge sounds more like an o ld 
wives' tal e, as in the case of the passage in the De re aedificatoria 
where, reca lling Pliny the Elder, he recommends th at in th e areas of 
the house where children are conceived 'it is desirab le to hang por
traits of men of dignity and handsome appearance, for they say that 
t his may have a great influence on the fertil ity of the mother and the 
appearance of futu re offspring." There is here, of course, an element 
of magic, but underlying it is the idea that people who look at beau
tiful faces take on their expression, wh ich is exactly what 'm irror 
neurons' and their relatives lead us to do. A lberti also appears to be 
aware of another neurally based consequence of a woman looking 
at a good-looking man. A woman in love, even with an image, is 
indeed, for hormonal reasons, more like ly to con ceive. 

Anoth er case where Alberti appears t o have recognised a biolog
ical tendency that is neurally embodied is when he discusses the 
design of bui ldings. There he repeatedly insists that bu ildings 
des igned with symmetry about a verti cal axis are more attractive to 
look at than those that are not, and he exp lains the p reference in 
terms of the importance of symmetry in the human body. Indeed, in 
his claim that the symmetry of openings and vertical members on 
fa~ades g ives them the visual properties of the human face and 
body, he hints at the reasons as to why such preferences have been 
selected for by evolution. The same could be said of his observation 
in the De pictura that when people are represented in pa intings 
their limbs should be regular· Although Albert i wou ld probably, fo l
lowing Plato, have re lated this preference to a taste for regulari ty 
associated w ith rat ionality, we now know, as noted earlier when dis
cuss ing Pl ato, that there is a specific inborn preference for regular
ity in t he body's members wh ich is almost ce rtainly aga in the result 
o f the pressures of evolution, a lack o f symmetry and regularity being 
often a sign o f weakness or ill hea lth. A lberti correctly identifies the 
preference, without knowing that it is b iologica lly determ ined . 

A lberti's distinctive awareness of the ro le of na tu re has several 
sources. The most important is certa inly the fact that he is the first 
person wit h an elaborate intellectua l formation to have attempted 
to write about art in the same way that people had long written 
about rhetoric and poetry, not to mention philosophy. He was famil
iar with the types of methods and explanations current among prac-
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titioners in these other fields and he knew that he shou ld try and find 
analogous principles in his own. He was also li ving in a social envi
ronment in which there was enormous competition between artists 
to satisfy demanding cl ients and particularly to give their works the 
aesthetic and expressive powers credited to ancient art by Greek 
and Roman writers. In the middle of the fifteenth century there was 
certainly a cl imate encouraging an exceptiona l reflection on artist ic 
activity on the part of its practitioners, especially in the Florentine 
circles in which Alberti was most at home. Besides, as al ready noted, 
Alberti 's unusua lly varied and intimate experiences of such different 
environments as Ven ice, Padua, Bologna, Ferrara , Rim ini, Florence, 
Mantua and Rome would have forced him, much as a similarly varied 
experience had forced A ristotle, to come up with observations that 
were not based on a particular local practice but wou ld hold tru e 

generally. 
The thi rd circumstance favouring his intensive reflection on the 

nature of art was his illegit imacy. For one thing, his lack of an inher
itance placed him in a sit uation in which he had to be much more 
competitive than his leg it imate peers. For another, as an A lberti not 
by 'law', but by 'nature', he had every reason to downplay the va lue 
of convention and give a new prominence to lived experience. It was 
his readiness to allow such direct experience to take precedence 
over existing book knowledge th at above all gave the writing of this 
we ll-read human ist its edge. 

6 

Leonardo 

Illegitimate b irth probably had a simi larly profound and creative 
effect on Leonardo da Vinci (1452-1 519). As a so-cal led natural child, 
that is a ch ild by nature not by law, who was also a professional arti st, 
he was in an even better position to reflect frequent ly and intense ly 
on the nature of vision and of our relation to the world. And, as in 
t he case of A lberti, his frequent change of working environment, 
from Florence to Milan, Venice to Florence, and eventually from Italy 
to France, where he spent the last years of his life, would have only 
added urgency to such reflection. 

Besides, the fact that his father was himself a man ofthe law, depen
dent on an expertise founded in texts, wou ld have made his illegiti
macy especia lly po ignant. It cou ld well have fuel led his passionate 
resistan ce to authority and especially to authority represented by 
books. It is t hus probably in this sense that we should understand the 
bitterness of his attack on those who borrow their ideas from other 
writers rather than deriving them from their own experience: 

People who are little re liant on nature are d ressed in borrowed 
clothes, without which I wou ld rank them with the herds of beasts. 
Anyone who argues on the basis of authority does not exploit his 
insight but his memory. Good writ ing is born out of a good natural 
understanding ... you should praise natural understanding 
without bookish learning rather than bookish learn ing without 
understanding. ' 

Leonardo was not, of course, himself immune to the infl uence of 
books, as can be seen in his diagrams outlining the way in which t he 
eye rela tes to t he brain (fig. 10). Although the section through the 
skull and its imrned iate ly interior layers, wh ich he aptly compares to 
those o f an on ion, reflects experience gained using dissection, the 
representation of the brain it self depends closely on an Aristotelian 
tradit ion. Nerves are t hus seen go ing from the eye and the ear to 
the anterior 'ventricle' hOUSing the sensus communis, t he part of t he 
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Neuroarthistory 

b rain that rece ives the inputs from the separate senses and inte
grates them int o a single representation, and the imaginative facu l
t ies. Behind t his is the m iddle ventricle with the intellectua l faculties 
and behind that the posterior ventricle where the outputs of the fi rst 
two are stored in the memory. Elsewhere Leonardo introduced an 
imprensiva, or 'receptor of impress ions', dealing separately with 
visual information, between th e eye and the sensus communis, but 
this view was not based on anatomi ca l investigations any more than 
the previous one.' Even when, around 1509, he made further re
searches, taking wax casts from the voids in an ox b rain, he was not 
ab le to resolve his uncertainties. He d idn't know, as we do now, that 
t he neural pathways from t he different senses, such as touch and 
sight, do indeed feed into each other and that such feedback is 
essential for our percept ion of objects, but his alertness to his own 
experiences may have brought him closer than others to such a real 
isation. This concern with sensory experience as a source of knowl
edge drove many of the enquiri es that he lped him to produce 
paintings th at were more natural than those of any of his predeces
sors or contemporaries. 
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One of these enqu iries was into man 's biological nature using 
anatomy, a technique that he applied to the most delicate subjects, 
including the nerves, as he revea ls in a note to himself when plan
ning an investigation of facial express ion and its dependence on the 
brain: 'Rep resent all the causes of motion wh ich t he skin, flesh and 
muscles of the face possess, and see if these muscles receive the ir 
motion from nerves which come from t he b rain or not. And do this 
first for the horse which has large muscles and clearly evident parts ." 
Here his p reoccupation is with t he motor system linking t he body 
and the b rain, but dissection may also have been used to exp lore 
the connecti on between the brain and th e senses, as in the passage 
where he notes in relation to the operation of the eye, 'here we must 
have reg ard to the proportion of the mass of that portion of the brain 
which is given up to the sense of sight and to nothing else.'4 It is dif
ficult to know how far Leonardo could have really eva luated t he size 
of the visual b ra in, but he may well have ant icipated the computa
t ions of t he modern neuroscient ist, estimating correctly that it is 
indeed larger than the parts dealing with the other senses. Certainly, 
the issue raised here had been an important one ever since 
Aristotle noted the general importance of the eye for learning, and 
Leonardo's observations may well have fort ified him in reasserting 
such claims, as in his remarks that 'the eye is ca ll ed the window of 
the soul' and ' the eye is the highest sense and prince of the others' .' 
Only in t he twent ieth centu ry has t he extent of the validity of such 
claims become clear. 

O ne p roperty of sig ht that is now well recognised is its importance 
to our surviva l and this is something of which Leonardo was we ll 
aware: 

Animals receive worse injury by the loss of vis ion rather than 
hearing, for many reasons: firstly, by means of sight, they find food 
with which to nou rish themselves, as is necessa ry for all animals; 
secondly, t hrough sight t hey can appreciate t he beauty of all 
created things, more especially those that arouse love6 

What is remarkable about this observat ion that the eye is t he most 
essential sense for sat isfying the two most essential needs
obtaining food and procreation - is that it p recisely identi fies t he 
reason not only why vision was selected for by evo lution but also 
why it is associated with neural networks that endow us with highly 
specific preferences in t hose areas. An important coro llary of his 
argument is the association between the sense of beauty and sexual 
desire and this is elaborated on in another passage: 
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human beauty wi ll stimu late love in you, and wi ll make your senses 
envious, as if they wished to emu late the eye - as if the mout h 
would wish to suck it into the body, as if the ear wou ld seek its 
pleasure in be ing able to hear visual beauty, as if the sense of 
touch would wish it to be infused t hrough t he pores, and as if the 
nose would wish to inha le it with the air it continually exhales.' 

W ith his suggestion that the eye makes the other senses envious, 
Leonardo persuasively communicates the extent to which vision can 
sometimes trigger neurochemica l changes that engage al l the other 
senses. The references to the mouth sucking beauty, to the ear 
seeming to be hearing visual beauty, to skin wanting to absorb 
beauty through the pores and to the nose seeki ng to inhale it with 
the air, together captu re the way in wh ich the sight of a beloved can 
lead to the tota l engagement of the lover's whole body. Leonardo 
had observed this response in others and presumably experienced 
it in himself, and it was t his sensibilit y to t he influence of beauty on 
the viewer's body that enabled him t o create a woman with the 
extraordinary appea l of the Mona Lisa. 

Leonardo did not restrict his enqui ry to the eye's physiology and 
to its ro le in the li fe processes essentia l for ensuring our su rvival. He 
also, like A lberti, reflected on the psychology of perception. Typi ca l 
is his suggestion that 

if you look at any wa ll s so iled with a variety of sta ins, o r stones 
with variegated patterns, when you have to invent some location, 
you will t herein be ab le to see a resemblance to var ious land
scapes graced with mountains, rivers, rocks, trees, plains, great 
va lleys and hills in many combinati ons. Or again you wi ll be ab le 
to see various battles and figures darting about, strange look ing 
faces and costumes, and endless number of things which you can 
d istil into finely rendered forms' 

Leonardo is here noting the same menta l incl ination to see the 
t hings when they are not t here t hat had been referred to by Aristo
t le and Flavius Philostratus, but he now, for t he first t ime, seeks to 
exp loit it for t he artist's benef it. He also shows a scientif ic interest in 
genera lisi ng the inclination by cont inuing, 'And what happens with 
regard to such wal ls and variegated stones is just as w ith the sound 
of bells, in whose peal you wi ll find any name or word you care to 
imag ine." By noting t hat the same trend is prevalent in both the 
visua l and aura l fields he comes closer to a general hypothesis about 
the nature of human sensory responses. This observation may we ll 
have been fac ili tated by his recognition of the function of the sensus 
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communis as a region of the bra in where the senses were integrated. 
Certa inly Leonardo's tendency to genera lise from sight to hearing, 
like his readiness to genera lise from horse to man, revea ls a desire 
to estab lish genera l b iologica l principles when deal ing w it h both 
sensory and motor systems. 

Leonardo's recogni t ion of t he way in which we project images onto 
stained walls was almost certain ly intens ifi ed by his response to his 
own drawings, whi ch frequent ly look very d ifferent from those of his 
predecessors, often ending up as apparently chaotic accumulations 
of lines. One reason for making this new type of drawing was his 
con scious desire to imitate poets, as he elsewhere points out to th e 
reader: 

Have you never reflected on the poets who in composing their 
verses are unrelenting in the ir pursuit of fine literature and th ink 
nothing of erasing some o f their verses in order to improve upon 
them? Therefore, pa inter, decide b roadly upon the posit ion of 
your figures and attend fi rst t o the movements appropriate to the 
mental att it udes o f the creatures in the narrat ive rat her than to the 
beauty and quality of their limbs. You should understand t hat if 
such a rough composit ion turns out to be right for your intention, 
it will all the more satisfy in subsequently being adorned with the 
perfection su itable to its parts. I have in the past seen clouds and 
wall sta ins which have inspired me to beautiful inventions of many 
things. These st ains, whi le who lly in themselves deprived of 
perfect ion in any part, d id not lack perfection in regard to their 
movements or other actions.1O 

Leonardo's ambition to rival poets led him to take over from them 
the idea of trying out a number of solutions to a problem. Just as 
t hey constantly improved t heir verses by crossing out some words 
and adding new ones, so he is ready to superimpose one drawing 
on another, until he has created a confused and mult i-layered co l
lect ion o f images. As he searched in the tang led mass of lines for 
the best pose for an arm or a leg, he wou ld have come to rea lise 
how one can fi nd an image in what appears at fi rst sight to be only 
a messy patch of ink. SenSing the resemblance o f such drawings to 
sta ins on wa lls, he may have seen how even in such random config
urat ions it was possible to find ideas for composit ions. 

Again and again Leonardo must have been surprised at t he di rec
t ions in wh ich this pe rsona l approach took him. He is, t hus, like ly to 
have begun his use of dissection principa lly to understand more 
clear ly the body that was concea led beneath the skin, but once he 
had begun to penetrate the cadaver, and especially after he had 
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begun anatomising t he head, he would have come across phenom
ena t hat wou ld have taken him beyond the body to t he m ind. O thers 
m ight t hen have stopped, but Leonardo went on, reflecting, as we 
have seen, on the consequences of the senses of see ing and hearing 
meeting in the sensus communis. This relationship was of particular 
importance to Leonardo, since he was interested both in the visual 
arts and in music . This para ll eli sm in his interest in t he aura l and visua l 
arts made it easier for him to observe correspondences between 
them, for example, the sim ilarity between t he way a painter records 
the d istances of objects along perspect ive lines and the way a musi
cian uses interva ls t o compose a series o f notes. 11 Leonardo's expe
riences as an anatomist/artist and a musician/painter were exceptiona l 
and, because they gave him a unique neural history, they al lowed 
him access to privil eged perceptions. 

His greatest insig hts, however, seem to com e not fro m such spe
cific convergences but from a heightened sensit ivity to his own inner 
life . One of the best examples o f this is his reflect ion that fol lows 
from his aper~u that art ists often make the figures in their paint ings 
resemble themselves, 

which is a thing I have often wondered at, fo r I have known some 
who, in all their figures.seem to have portrayed themselves from 
t he life, and in them one may recognise the attitudes and manners 
of their maker. If he is quick of speech and movement his figures 
are similar in their quickness, and if the master is devout his figures 
are the same, wi t h thei r necks bent, and if the master is a good
for-nothing his figures seem laziness itself portrayed from the life. 
And if he is mad his narrative will show irrational fig ures, not 
attending to what t hey are doing, who rather look about t hem
selves, some this way and some t hat, as if in a dream. And thus 
each pecul iarity in a painting has its prototype in t he painter's own 
peculiarity. " 

The observat ion is acute, but it is his further comment on the phe
nomenon th at is most remarkable: 

I have often pondered the cause of th is defect and it seems to me 
that we may conclude that the very soul which rules and governs 
each body d irects our judgement. ... Therefore it has completed 
the whole fig ure of a man in a way that it has judged looks good, 
be it long, short or snub nosed. And in t his way its height and 
shape are determined, and this judgement is powerful enough to 
move th e arm of the painter and makes him repeat himself.'3 

Leonardo 53 

The language that Leonardo uses, and especially the use o f t he 
concept of judgement , goes back, as so often, t o Aristotle. What is 
new, however, is the way that such 'j udgement' seems to take contro l 
of the art ist's body movements. 

Thi s particu lar perception must have come from his own experi
ence. Leonardo must often have felt t hat there were forces of which 
he was only vaguely conscious that were moving his hand, and he 
attributes to others the same sensation . He did not know that this 
phenomenon is inherent in our nature. As infants our neural networks 
unconsciously make us imitate our parents' movements, facial 
expressions and speech, and when we are adu lts they make us 
encourage such im itation in our own young, repeating words and 
actions to them until t hey take t hem over. Many mechanisms under
lie these operations, including the 'm irror neurons ' in the premotor 
cortex. Leonardo is certainly overst ating the effect of these mecha
ni sms on artists, but, as with his reco gnition of a parall el tendency 
for people to fal l in love w ith and marry individuals who rese mble 
themselves, he is correct in his identifi cation of forces capable of 
influencing the movements of the painter's arm. 

It must be doubtful whether he would have come to t hese astute 
perceptions if his 'natura l' b irth had not led him to pay less atten
t ion to what he coul d learn fro m books and more to what he could 
learn from his own inner being. It was probably this part icu lar aspect 
of his 'neural' history that gave him his unique awareness of behav
ioura l traits which we now know to be neurally constituted. 
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William Hogarth (1697-1764), an engraver turn ed painter, had other 
re asons to reflect on human visual responses. Growing up in England 
in th e early eighteenth century he wou ld have shared with many t he 
new sense of self-awareness stimu lated by John Locke's Essay COil
cerning Human Understanding (1690). Locke had been a medical 
researcher who saw the brain as 'the p resence room of the mind' t o 
which the "nerves' conducted sense impressions (Essay, 2.3, 1). There 
t hey left marks as on a 'white paper' (Essay, 2.1,2), although, depend
ing on the 'temper of the bra in', it might in one case reta in t hem as 
if they were in marb le, in another as if they were in freestone and in 
another as if they were in sand (Essay, 2.10,5). Locke's view of the 
mind affected the thinking of many of Hogarth's contemporaries, but 
to Hogarth it must have had a special resonan ce. Trained first in the 
art of engraving, that is in making lines on b lank metal p lates so that 
th ey cou ld be printed on paper, Locke's image will have seemed to 
Hogarth particu larly compelling, and as he shows in his account of 
how he trained his memory by repeating in his 'mind the parts of 
which objects are composed', he certainly found it easier than most 
to t hink of his b rain as a b lank sheet continuously receiving impres
sions from the senses. 

This sensitivity to the things he was impressing on his mind 
probably lies behind his greatest contribut ion to art theory. As an 
engraver Hogarth wou ld have been habituated to nothing more than 
the curved line made by his burin on a silver or copper p late, and it 
is such a line that stands out on his self-portrai t print of 1749 (fig . 
11). It is there identified as 'the line of beauty' and in his book The 
Analysis of Beauty (1753) he explained its meaning. This line for him 
is the essence of the beautiful. The serpentine form had been praised 
by Michelange lo, but the English artist g ives it abso lute pre-eminence. 
With its double curve in three dimensions he finds it in forms as 
diverse as shells and women, plants and an imals, as shown in plate 
1 (fig. 12). In al l these it contrasts with the straight lines and the 

11 (left) Wi lliam 
Hogarth, 
Seff-Portrait, 
engraving, 1749 

12 (below) 
Will iam Hogarth, 
The Analysis of 
Beauty, 1753, 
plate 1 
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. '--"" .. ) of the aesthetic ideal promoted by Hogarth 's J .... :. --.... c, ~ !ir., t .• : . . .....-.., .. '. angu lar configurations, which lay at the core 
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tect, Will iam Kent. Hogarth's preference for - l& the organic as opposed to the geometrical 

? 'C, T.!"!"; ' . : . . ' '" is well illustrated by his praise for the p ineap-
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'J 6 .; mosaic upon it, composed of contrasted 
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13 Pineapp le, from Wi lliam Hog
arth, The Analysis of Beauty, 1753, 
plate 1.10 

13). Such was the appea l of the serpentine 
line to Hogarth that he states that it was only 
'a reli gious motive' that led Sir Christopher 
Wren to restrict the pineapple to the sides of 
the front of St Paul 's, preferring to p lace the 

more regular globe and cross upon the dome.' Hogarth's attack on 
contemporary orthodoxy is striking, and not just because he happens 
to anticipate the aesthetic preferences embedded in Norman Foster's 
'gherkin' skyscraper which now stands behind Wren's cathedral. More 
relevant to the present enquiry is the justification he offers for his pref
erence. The basis for his praise for the serpentine line is the response 
it evokes in the eye. 

Th is cou ld be taken to be a very simp le explanat ion, but as we 
read the text we discover th at Hogarth's notion of vision includes 
everything from the mechanics of th e eye itse lf to th e input of t he 
mind behind it . As he says, fo r example, in chapter one, our sense 
of an object's funct iona l fitness has a d irect effect on our visua l 
p leasure in it: 

This is so evident, that even the sense of seeing, the great inlet of 
beauty, is itself so strongly bias'd by it, that if the mind, on account 
of this kind of value in a form, esteem it beautiful, tho' on all other 
considerations it be not so; the eye grows insensible of its want of 
beau ty, and even begins to be p leas'd, especially after it has been 
a considerable time acquainted with it' 

His observation that visual p leasure in an object or animal can be 
influenced by non-visua l factors, such as the viewer's sense o f its 
fitness, demonstrates a recog nition of the importance of the exten
sive connections within the mental apparatus t hat supports sight, 
while his further idea that such p leasure increases with time shows 
that he realised t hat those connections become successively more 
established. The acuteness of his remarks is borne out by t heir cor
respondence w ith modern knowledge of neura l p last ici ty. 
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Th is does not mean t hat he is always right. In chapter three, for 
example, he uses the observations in chapter one to refu te one of 
the most established criteria of beauty in t he classical t radition rep
resented by writ ers such as A lberti , one that has been confi rmed by 
modern psychologists of perception, that of uniformity: ' It may be 
imagined that the greatest part of the effects of beauty results from 
the symmetry of parts in the object, which is beautiful: but, I am very 
well persuaded, this prevailing notion will soon appear to have little 
or no foundat ion," He goes on to argue t hat the only reason why 
we like uniformity is because something possessing that attribute 
seems better equipped 'to stand, to move, to sink, to swim, to fly 
etc. without los ing its ba lance ... . Whence it is clear, t he pleasure 
does not arise from see ing th e exact resemblance, which one side 
bears the other, but from the knowledge that t hey do so on account 
of fitness, with design, and for use,'s Given that we now know that 
the preference for axial symmetry is un iversal and inborn, not on ly 
in humans, but in many other anima ls, Hogarth was certainly wrong 
to deny its existence. However, his rational explanation for the p ref
erence has, as if in compensation, led him to the reason for this 
omnipresence. The not ion of better functiona lity associated with the 
uniform is indeed the reason for this property becoming inborn. 
Biolog ists recognise that those who have a preference for symmetry 
have a selective advant age when choosing a mate and t his is why 
such a neura lly embedded preference is t ransm itted by our genet ic 
materi al. The precision of Hogarth's argument, even when incorrect, 
illustrates th e extent to which he is engaged in a process of genuine 
scientifi c ana lysis, and there is a scientific tone to his assertion that 
'this prevail ing notion will soon appear to have little or no founda
t ion'. Working in a cl imate p ro foundly infl uenced by t he writings o f 
Descartes and Locke, Hogarth saw knowledge as const antly improv
ing under the infl uence of eVer sharper enquiry. 

Another example of Hogarth feeling his way towards phenomena 
which are only now becoming understood is provided by his further 
suggestion that we like symmetry because we have by nature a love 
o f mimicry. This basic cla im, wh ich is, as we have seen, at least as 
old as Ar istot le as an explanat ion for our love of represent ationa l 
art, is here put t o a new use. For Hogarth it also explains why 'we 
are de lighted with the exactness of counterparts ',' Our pleasure in 
t hings which are symmetri ca l about an axis is, fo r him, partly ro ot ed 
in the correspondence of th e two ha lves, th e one imitating the other. 
Although Hogarth is incorrect in his exp lanation, he is on to one of 
t he most remarkable human preferences, now often considered 
under the term 'grouping', which is the tendency of the brain to look 
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for and group together forms that have some correspondence .' He 
is wrong in connecting our interest in 'counterparts' with our fond
ness for mimicry, but right in seeing it as innate. 

Throughout his analysis of beauty Hogarth repeatedly refers f rom 
the human to the animal and from the world of art to that of nature, 
and he does t his nowhere more compellingly than in his most elab
orate celebrat ion of t he line of beauty in chapter five on ' intricacy'. 
Not only is our fondness for t he doub le curving line founded in our 
human p leasure in pursu it, as in hunt ing, shooting and f ishing, but 
the universality of t hat pleasure is confirmed by the genera lisation 
that it is essential to the survival of all anima ls: 'This love of pursuit , 
merely as p ursuit, is implanted in our natures, · and designed, no 
doubt, for necessary and useful purposes. Animals have it evidently 
by instinct. The hound dislikes t he game he so eagerly pursues, and 
even cats wil l risk the losing of their prey to chase it over again." 
Modern etholog ists wou ld agree with Hogarth in his identification 
of a trai t that is so essentia l for the survival of all carnivorous 
mammals that it has been so consistently selected for by evolution 
as to be stronger than is strict ly necessary. 

The instinct of carnivores for pursuit is so forceful that it will man
ifest itse lf even when food is not the goal, and the same applies to 
humans: 

The eye hath th is sort of enjoyment in winding walks, and serpen
tine rivers, and all sorts of objects, whose forms ... are principally of 
what, I call, th e waving and serpentine lines. Intricacy in form, there
fore, I shall define to be th at pecul iarity in t he lines, which compose 
it, that leads the eye a wanton kind of chace, and from the pleasure 
that gives the mind, intit les it to the name of beautifu L' 

Th e idea t hat pursuit is important for humans had already been 
developed by Locke in his Essay Concerning Human Understanding, 
where, in t he opening passage of the preface, he says o f the under
standing t hat it 'searches after t ru th as a sort of hawking and hunting, 
wherein t he very pursuit makes a great part of the pleasure' .'o Th is 
idea had also been fo llowed up by Joseph Addison." But Hogarth 
makes far more o f it , relating the hunt o f the mind to the hunt of 
the body and both t o the hunt o f anima ls. In doing so he takes the 
metaphor back to its roots in physica l experience, noting how the 
pursuit of t he eye originates in a pursuit by the whole body, which 
is why he t alks first of real life hunting and takes a winding path as 
his fi rst example of a serpentine object . 

His acknowledgement that the roots of aesthetic experience lie 
not in some abstract visual preference of a ca lm mind but in the 
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visual inclinations associated with intense and vital movement is rev
olutionary. It demonstrates an unprecedented awareness that the 
p rincipa l funct ion of the senses is not j ust to p rovide us with knowl
edge and facilitate jud gement but to enable us to su rvive by help ing 
us in such act ivit ies as fi nding food . He even imp lies that t here is a 
sim ilar re lation between the taste for pursuit and the selection o f a 
sexual partner, as when he uses his youthful memories to explain his 
p leasure in the way a ribbon can twist round a stick. He there illus
trates the close connection between the sensory and the motor by 
recall ing o ther enjoyments: 

But the p leasure it [the ribbon) gives the eye is st ill more live ly 
when in motion. I never can forget my f requent strong attention 
to it, when I was very young, and that its begui ling movement gave 
me the same kind of sensation then, which I since have felt at 
see ing a country dance; though perhaps the latter might be some
what more engag ing; particularly when my eye eagerly pursued 
some favou rite dancer, through all the windings of the figure, who 
then was bewitching to the sight, as the imaginary ray, we were 
speaking of. was dancing with her all the time." 

Th e extent to which the movement of something that is of particu
lar importance to an individual viewer engages the eye and through 
the eye the body had never been recognised so clearly before. 
Today the phenomenon is clearly understood by neuropsycho lo
gists, who are we ll aware that t he p rimary reason we have eyes, and 
indeed brains, is to he lp us to move in ways that are conducive t o 
our su rv ival. 

Two other p henomena noted by Hogarth that have been studied 
in greater deta il by modern scient ists are the progressive decl ine in 
the acu ity of vis ion away f rom the focus of visual attention and the 
extent to which t hat focus, by moving rap idly, can mitigate that expe
rience. This is most evident when we look at a line of letters (fig. 14). 
As Hog arth says, 

Now as we read, a ray may be supposed to be drawn from the 
centre of the eye to that letter it looks at first, and to move suc
cessively wit h it from letter to letter, the whole length of the line: 
but if the eye stops at any particu lar letter, A, to observe it more 
than the rest, these other letters will grow more and more imper
fect to the Sight: the fart her they are situated on either side of A, 
as is express'd in the fi gure." 

Hogarth's awareness of th e consequences of the decline in the 
density of the ret ina's receptor ce ll s away from the central fovea is 
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14 Eye and line of letters, from 
William Hogarth, The Analysis of 
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remarkable and so is his consciousness of 
the fovea's movement, wh ich he refers to 
as a movement of the eye's 'imaginary 
ray'. The eye's alternation between rest 
and movement had been already noted 
by al-Haytham, but no one before 
Hogarth had given such a lucid descrip
t ion of the saccad ic - so-cal led after a 
French word for the flicking motion of a 
ship's sa il - movements of the eye's fovea 
that are today known to be essentia l for 
our acquisition of knowledge about the 
world. As he says in the continuation of 
the previous quotation, 

when we endeavour to see all the letters in a line equa lly perfect 
at one view, as it were, this imaginary ray must course it to and fro 
with great celerity. Thus though the eye, strict ly speaking, can only 
pay due attention to those letters in succession, yet the amazing 
ease and swiftness, with which it performs this task, enables us to 
see considerable spaces with sufficient satisfaction at one sudden 
view.14 

Hogarth's astonishment that, although the eye can only focus on one 
letter at a time, it still gives us the sense th at we 'see considerab le 
spaces with sufficient satisfact ion' has only recently been reso lved 
with a rea lisation t hat the brain, far from 'photographing' what it sees 
through the eye, must instead use fragm entary information co llect ed 
by a fast-mOVing fovea to build up a picture that we see as stable. 

There is a sim ilar freshness of observation in chapter thirteen on 
'composit ion'. Hogarth is there at pains to d ifferentiate between the 
eye and the mind: 

Experience teaches us that the eye may be subdued and forced 
into formi ng and disposing of objects even qu ite contrary to what 
it wou ld naturally see them, by the prejudgment of the mind from 
the better authority of feeling, or some other persuasive motive. 
But surely th is extraordinary perversion of the sight wou ld not have 
been suffer'd, did it not tend to great and necessary purposes, in 
rectifying some deficiencies which it would otherwise be subject 
to (tho' we must own at the same time, that th e mind itse lf may 
be so imposed upon as to make the eye see false ly as we ll as truly) 
for example, were it notforthis controu l overthe sight, it is well known 
that we shou ld not only see things double, but upside down, as they 
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are painted upon the retina, and as each eye has a distinct sight. And 
then as to d istances; a fly upon a pane of g lass is sometimes imag
ined a crow, or larger bird far off, till some circumstance hath recti
fied the mistake, and convinced us of its real size and place'S 

The mind readi ly overrules the eye if it receives more reliable infor
mation about an object from touch, and the proof of the mind's 
power t o 'control' the eye is the fact that, although the image of the 
world on our retina is inverted, we see everything upright. This dis
covery as a resu lt of experiments with convex and concave lenses of 
the inverted retina l image a century earlier had done much t o draw 
the attention of thinkers such as Descartes and Locke to the com
p lexity of th e mind, encouraging thei r different theories of inborn 
and acquired understanding . 

Hogarth fo llowed Locke in his emphasis on t he importance of 
cumulative sensual experience for the building up of knowledge, as 
he demonstrates in a subsequent passage. Here he ins ists we can 
only bu ild up a 'percepti on of the immense space surrounding us' 
by receiving cumulative information about light and shade fro m dif
ferent points, 'which are remembered and learnt by degrees, and 
when learnt, are recurred to upon all occasions'." He is too literal 
minded about the accumulation of information, but what he says 
about our understanding of objects being built up by experience, 
and once bui lt up stored in the memory is basically ri ght. Until we 
have seen and hand led a ba ll we may not know its shape. Once we 
have learnt what pattern of tones are associa ted with its appearance 
and have stored th at pattern in our memory, we instantly recog nise 
it when we see it again. 

Elsewhere, in a manuscript addition to the text, Hogarth uses the 
notion of the mind's ma lleability to explain the formation of visual taste: 

the most remarkable instance, that is given in support of this 
[struck through: vulgar error] is, t hat the Nigro who fi nds great 
beauty in the black Females of his own country, may find as much 
deformity in the european Beauty as we see in theirs, by the 
almost inumerable Instances, that might be given, of the Power of 
habit and custom. It is easy to conceive, how one brought up from 
infancy in a coal pit may find such p leasure and amusement there, 
as to disrelish, daylight, and open air." 

A lthough his main intention in this parody of Plato's myth of the cave 
is t o mock his cr it ics, he incidentally confirms his view of the extent 
to which the mind's inclinations are formed by experience. He may 
not have been bothered th at by this relativising observation he was 
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undermining his own overriding claim that t he line of beauty con
stitutes an absolute standard rooted in a universal human nature. 

Probably he would have been happy to agree with modern psy
chologists and neuroscient ists, who have shown that we possess 
both inborn, and so absolut e, as well as acquired, and so relat ive, 
standards. Certainly his point in relation to members of a b lack com
munity and people who work in a coal p it is d ifferent from that in 
relation to the line. It is easy to explain, using modern neuroscience, 
how the preference for a relatively incidenta l quality, such as the 
colour of a face or substance, is more likely to be the product of 
habitu ation than the preference for a more inherent attribute, a type 
of line wh ich is present in a wide range of p lant and anima l forms as 
well as in man-made objects. Indeed it is interesting that repeated 
experiments have shown that, exact ly as he claims, all humans do 
indeed generally prefer curved lines to angu lar ones. 

Since this preference is appa rently inborn, no experiment can 
lead us to its source. Evolutionary theory, however, does suggest an 
explanation that, although not t he same as Hogarth's, does relate to 
it. If we prefer curved lines to angu lar ones it may well be because 
curved lines are typical of t hings in the natural world such as growing 
p lants and an imals, including fellow humans, which are all important 
for our su rvival, while angu lar lines are found more typically in the 
mineral world with which our relationship is quite d ifferent. Besides, 
when angu lar lines do occur in the 'organic' world, they are fre
quently the attributes of dangerous and threatening objects, such 
as thorns and teeth. Hogarth may have been wrong in t hinking that 
t he preference for t he serpentine line derived from an instinct for 
the chase, but he was right to expect such a fundamenta l inclination 
to be rooted in a basic human need. 

A recognition of the beauty of the serpentine line may be universal 
in some sense, but why should Hogarth have been the first person 
to identify it? An appropri ate way to answer this question is to 
engage with it in the light of modern knowledge of neura l p lasticity. 
If we t hus ask what part icular experience might have predisposed 
him to his observation, one answer comes readily to mind. Hogarth, 
as noted at the beginning, was trained fi rst in silver and copper 
engraving, an art in which t he use of t he line, and especially the 
curving line, on a three-dimensional surface was the core skill; so the 
strengthening of the neura l networks on wh ich that skill depended 
wou ld have rapid ly increased his sensit ivity to such forms, The fact 
that contemporary taste also gave prominence to such configura
tions as shells and ribbons in wh ich such forms were d efining attrib
utes would have heightened them further, So too wou ld his adoption 

Hogarth 

of a mnemonic system consisting of a short
hand drawing style in order to accelerate his 
progress when he decided to become a 
pa inter. As he tells us, this system involved 
fi rst reta ining 'in my mind linea lly such 
objects as fi tted my purpose best"· and t hen 
making diagrams such as that shown on p late 
2, fig. 71 (fig. 15). His concentrat ion on the 
line, and especially the curved line, increased 
at each step in his personal deve lopment 
until it became th e thing he looked for - and 
found - everywhere. 

Locke's view of the mind as shaped by all 
the things to which it is exposed had led to 
Jonathan Richardson's idea earlier in the 
century that visua l taste is something formed 
above all by experience and this set the 
scene for someone like Hogarth to be more 
sensit ive to the convergences of features in 
his envi ronment t han his p redecessors. There 
were many elements in that environment 
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15 Mnemonic drawings (71) and 
t racks of dancers 1122 and 123), 
from Wi lliam Hogarth, The Analy
s;s of Beauty, 1753, plates 2.71 
and 2.123 

which strengthened those convergences. One was the rapidly 
growing popularity of hunt ing on horseback as a pastime, a t rend 
wh ich gave a new relevance to Addison's emphas is on the drive to 
'chace'. Another was the simi lar growth in th e popularity of dancing, 
especially native English country dancing, which was seen as a 
healthy alternative to contin enta l varieties and wh ich frequently 
invo lved a so called hay, 'a cyph er of $'s, or a number of se rpentine 
lines interlaci ng'." The pattern such li nes make on th e floor, best 
seen, as he says, in the theatre, is illustrated at p late 2, fig. 123, just 
below his linear mnemonics (fig. 15). For Hogarth, who, fo llowing 
Locke, Richardson and others, saw 'experience' as the way to learn, 
all these p leasures had a sing le orig in in the line of beauty. Others 
such as Laurence Sterne, in Tristram Shandy, or Lancelo t 'Capabil ity' 
Brown, in his garden ing, having shared many o f t he same experi
ences, came to share his view, but it was in the brain of Hogarth, the 
engraver, t rained as a master of the complex curving line, that it 
acquired such p rominence that he could bu ild around it a whole 
theory. 
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An inclination to identify universal human tendencies is manifest 

even more clear[y in Edmund Burke's A Philosophical Enquiry into 
the Origin of Our Ideas of the Sublime and Beautiful, which 
appeared in 1756, only three years after The Analysis of Beauty. 
Edmund Burke (1729-1797) was the son of a Dublin lawyer. A[though 
originally expected to fol[ow his father's profession, he eventually 
made his career in politics. Long before that, Burke's early work had 
an equally profound impact on contemporary aesthetics. 

The Philosophical Enquiry appeared in the same year as his 
anonymously published A Vindication of Natural Society, and an 
emphasis on nature is apparent in both works. [n the case of the dis
cussion of 'the sublime and the beautiful', Burke emphasises their 
roots in universally shared preferences: 'On a superficial view, we 
may seem to differ very widely from each other in our reasonings, 
and no less in our pleasures: but notwithstanding this difference, 
which [ think to be rather apparent than real, it is probable that the 
standard both of reason and Taste is the same in a[[ human crea
tures,'1 The reference to humans as 'creatures' only reinforces the 
claim that taste is more biological than cu[tural. 

This is why he is able to play down the importance of reason in 
favour of some more direct reaction. This is well indicated in his dis
cussion of sympathy, where he rejects a[[ claims that it is based on a 
rational calculation: 

I am afraid it is a practice much too common in inquiries of this 
nature, to attribute the cause of feelings, which merely arise from 
the mechanical structure of our bodies; or from the natural frame 
and constitution of our minds, to certain conclusions of the rea
soning faculty on the objects presented to us; for [ should imagine, 
that the influence of reason in producing our passions is nothing 
near so extensive as it is commonly believed,2 
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Burke thinks that 'it is by this principle [sympathy] chiefly that poetry, 
painting and other affecting arts, transfuse their passions from one 
breast to another'3 and this claim that the response derives not from 
reason but from 'the natural frame and constitution of our minds' 

comes close to suggesting that it is, in modern terms, neurally 
based. When he says explicitly that 'sympathy must be considered 
as a sort of substitution, by which we are put in the place of another 
man, and affected in many ways as he is affected' he even sounds 
like a modern scientist describing an experiment showing how 
watching someone else suffering physically can activate the pain 
centre in the insula of our brain. He would certainly have been 
delighted to [earn of the neural basis of empathy4 

He would not have had the same reaction to the recent finding 
that we have a neurally based preference for configurations that 
share features such as symmetry about a vertical axis with the 
human form. Echoing Hogarth's mockery of the idea that we have 
a natural aesthetic preference for the symmetrical, Burke reserves 
his greatest ridicule for the idea 'echoed backward and forward 
from one writer to another a thousand times, that the proportions 
of building have been taken from the human body'5 He continues 
by saying, 'Nothing could be more unaccountably whimsical, than 
for an architect to model his performance by the human figure, since 
no two things have less resemblance or analogy, than a man, and 
an house or temple.'6 Burke backs up his argument by the obser
vation that it is a real strain for a man to adopt the symmetrical pose 
recommended as a model by the architects and celebrates the fact 
that gardeners have already liberated themselves from such 
geometries. 

One aspect of Burke's theory of universal response is his obser
vation that in some way the sense of sight operates more directly 
and its judgements are more universal than the other senses: 

The principle of pleasure derived from sight is the same in a[1. 
Light is more pleasing than darkness. Summer ... is more agree
able than winter .... [ never remember that any thing beautiful 
whether a man, a beast, a bird, aT a plant, was ever shewn, though 
it were to a hundred people, that they did not a[[ immediately 
agree that it was beautiful. ... [ believe that no miln thinks a goose 
more beautiful than a swan, or imagines that what they call a 
Friez[and hen excels a peacock. [t must be observed too, that the 
pleasures of sight are not so complicated, and confused, and 
altered by unnatural habits and associations, as the pleasures of 
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Taste are; because t he pleasu res of the sig ht ... are not so ofte n 
a ltered by consid erat ions which a re ind e pendent of t he s ight 
itself.' 

Aga in in part three Burke admits t hat the re is such a thing as an idea 
o f beauty that d e rives from custom, a result o f socia l construct ion, 
b ut argues that the proof that our preferences are inborn is 
apparent from our reaction to animals we have never seen before: 
'and if o ne of a new species were presented, we sho uld by no mea ns 
wait unti l custom had settled an idea of proportion before we 
decid ed conce rning its beauty or uglin ess ." Burke is too extreme in 
d e nying th e exte nt to which our tastes ca n be reco nfi g ure d by our 
experiences but his asse rtion that m any of our visual preferences are 
inborn has only been confi rmed by recent observations. He cou ld 
not have known that this is because many of our visua l p references 
a re so adaptive that t he neura l networks which e mbody t hem are 
coded fo r by our genetic make-up and as a result of this, un like othe r 
aspects of taste, they a re not easily suscep tible to change. 

Re lated to his d isregard of reason and his d o ubts surrounding the 
infl uence o f custo m is his refutation of the importance of language . 
He te lls his read e rs severa l times that his study is not of words but 
of the phenomena they describe. What he means by th is is clearly 
conveyed in his discuss ion of terror at the beginn ing of part two : 

Severa l languages ... use the same word to s ig ni fy indifferently 
th e modes of astonishment or adm irati o n and t hose of terror. 
Thambos is in Greek either fear o r wonder ... Th e Ro mans used 
t he verb stupeo a term which strongly marks the sta te of aston
ishment. . and do not t he Fre nch etonn eme nt and t he English 
aston ishme nt and amazement point out the kind red emoti ons 
which attend fear and wonder? They who have a more ge nera l 
knowledge of languages cou ld produce, I make no d oubt, many 
othe r and equa lly st riking examples· 

All t hat lang uage does is p rovide evidence o f a p hysica l phenome
non, and in this case it demo nstrates that it is universal. What con
cerns him is the phenomenon itself and its un iversa lity. 

9 

Montesquieu 

During the eighteenth ce ntu ry trave l and reading greatly extended 
the Europeans' knowl edge of the rest of the world. This resul ted in 
an increase in the number of cultura l and a rtist ic tradit ions t hat were 
regu lar ly t aken into conside ration and this led in t urn to a new level 
o f reflection on the way t he ir fo rmatio n mig ht have been affected by 
the p lace s in which t hey g rew up. The most ambit ious t reatment of 
this genera l issue was by Charles Lo uis d e Secondat, baron de 
Montesquie u (1689-17S5) in his De I'esprit des lois (On t he spirit of 
t he laws) (1748), which cove rs not o nly the nations of Europe, but 
those of the Americas, India , Tartary, Ch ina and Japan. Th e principal 
argument of t his widely rea d work, which, exceptiona ll y for a book 
on such a subject, feature d a geograp hica l ma p of the wo rld (fig. 
16), is that laws vary accordin g to t he differe nces in the characters 
of t he populations and t he societies in wh ich they live. Montesquieu 

16 Charles Louis de Montesquieu, map of the world, from De !'esprit des 
/ois, 1748 
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was well equipped to study such differences. Brought up as a 
member of a wealthy landowning fami ly in the area around Bordeaux 
and having inherited a title and political position from an uncle, he 
had travelled widely in Europe. Most influential on him had proba
b ly been the many months he spent in England, where both politi 
ca l constitution and customs contrasted strikingly with those of his 
native France on the other side o f the Channel. 

Some of the reaso ns for the cu ltural differences not ed by Mon
tesquieu are ones that would t oday be cal led socio-economic, but 
two of the most important are 'the natu re of t he climate' (Books 14, 
15, 16 and 17) and 'the nature of th e terrain' (Book 18). In th e case 
of cl imate one o f t he reasons for the d ifference li es in the nature of 
th e nerves, t he p hys iologica l refinement of which had been reveal ed 
t hanks to t he discovery o f t he microscope a century earli er: 

The nerves, which end in the tissue of our skin, are made of a sheaf 
o f nerves. O rd inarily, it is not the whole nerve that moves, but an 
infinitely sma ll part of it. In hot countries, where the t issue of the 
skin is relaxed, the ends bf the nerves are open and exposed to 
the weakest action of t he slightest objects. In cold count ries, the 
t issue of the skin is contracted and t he papi llae compressed. The 
little bunches are in a way paralyzed ; sensat ion hard ly passes to 
the brain except when it is extremely strong and is o f the entire 

nerve together. ' 

He had tested the mechanics o f his cla im by comparing two ha lves 
of a sheep 's tongue, one of which he had frozen. Observing the 
'papillae' on its surface, both through the microscope and the naked 
eye, he noted how when frozen they retracted and only emerged 
aga in as they thawed . He il lustrates the cultura l consequences of this 
physiologica l d ifference by point ing out how, 'I have seen operas in 
England and Italy; they are the same p lays with the same actors: but 
the same music produces such different effects in the people of the 
two nations that it seems inconceivable, the one so ca lm and the 
other so t ransported ." To drive home his point he goes on to note 
many other such variations around the globe. 

He does t he same for the infl uence of terrain, st ressing the differ
ence between more and less ferti le areas, islands and continents 
and lands that are scarce ly worked at all and others, such as Holland, 
t hat are virtually man-made. Among many examples of the conse
quences of these diffe rences he notes how 'People who do not cul
t ivate the land do not have even the idea of luxury. The admi rable 
simplicity of t he Germanic peoples must be seen in Tacit us; art did 
not fashion t hei r ornaments, they found t hem in nature. If the family 
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of the lead er was to be marked by some sign, it was again in nature 
t hat they had t o seek it; the kings of the Franks, Burgundians and 
Visigoths wore their long hair as a diadem." 

In the end, Montesqu ieu argues, d ifferent factors are more impor-
tant in d ifferent contexts. Overall, 

many th ings govern men: climate, re lig ion, laws, the maxims of 
the government, examp les of past t hings, mores and manners; a 
general spirit is form ed as a resu lt. To the ext ent th at, in each 
nati on, one of these causes acts more force full y, the o thers yield 
to it. Nature and climate almost alone dom inate savages; manners 
govern the Chinese; laws tyrrani se Japan; in former times mores 
set th e t one in Laced aemonia; in Rome it was set by the maxims 
of govern ment an d the ancient mores. 4 

Nature is one influence among many and has been a more impor
tant facto r in some places than others. Montesquieu never discusses 
visual art directly, but when outlining the culture of extremely free 
states, in contrast to that of absolute monarchies, he notes that 'their 
poets would more often have an orig inal bluntness of invention than 
a certain del icacy of taste; one would find there something closer to 
Michelange lo's strength than to Raphael's grace." He was probably 
well aware that M ichelangelo was formed in republican Florence, 
whi le the art of Raphael, who was born in ducal Urbino, was princi
pally produced in papal Rome. 

Montesquieu's percept ion o f di fference had certain ly been sharp
ened by his t ravels, but his sense of the sign if icance of cl imate and 
terrain must have a more precise source. The principa l orig in of his 
wealth was wine growing, where weather and so il were the pre
dominant determi nants of success. Constantly at the back of his 
mind, their ro le, like that o f other factors, slowly became clear to him 
as he accumulated his data. Eventua lly, at the end of an almost 
natu ra l process, the p icture was complete: 'I fo llowed my object 
without forming a design; I knew no rules or except ions; I found the 
t ruth on ly to lose it. But when I d iscovered my princip les, all t hat I 
had sought came to me, and in the course of twenty years, I saw my 
work begin, grow, move ahead and end.'· Principles, such as t he 
influence of climate and terra in, had emerged only after looki ng 
again and again at t he materials he had collected. In his wine
grower's brain such factors were already important; so it was easy for 
data in other areas to become related to them, slowly forming a 
pattern. His ideas had not been imposed on the data. They had 
grown naturally like vines and t he neura l networks in which they took 
shape. 
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Winckelmann 

Someone else who cla imed a fresh view of at least one area of 
human cu lture, someone powerfully influenced by Montesquieu, 
was Johann Joachim Winckelmann (17 17- 1768), Born in Germany, 
t he son of a poor cobbler in Stendal, a small town on the Elbe, his 
background could not have been more different from that of the 
French nobleman, but it too contributed essential dimensions to the 
neural formation that would make him the founder of scientific art , 
history. Whereas Montesquieu in some sense grew into his ro le, 
W inckelmann had to create his. After success at the gymnasium he 
went on to study theology at Halle and medicine at Jena. There he 
was taught by G. E. Hamberger, whose mechanical view of the body 
may have resonated with the cobb ler's son. He went on to work as 
a school teacher and his erudi tion and mastery of languages secured 
him a job as a librarian near Dresden, and it was there in 1754 that 
he had the exposure to art which was to transform both him and his 
career. More important than t he antiquities in the possession of the 
King of Saxony were the few gems owned by his friend, the artist 
Adam Friedrich Oeser, and especially the many collected by Philipp 
Daniel Lippert and copied by him in casts using a new techniq ue, 
The opportunity to apply the rigorous skills he had developed 
through the study of language to literally thousands of original and 
reproduction Greek and Roman works of art had a profound impact, 
and, in 1755, the year he left for Italy, he published the first sketch 
of the theory that wou ld make him famous, his Gedanken iiber die 
Nachahmung der griechischen Werke in der Malerei und 
Bildhauerkunst (On the Imitat ion of the Painting and Sculpture of the 
Greeks), 

His debt to Montesquieu's theory of the re lation between natural 
environment and cu lture is revealed in the first section on 'beaut iful 
nature' . This begins, 'Good taste ... had its orig ins under the skies 
of Greece' and goes on to rem ind us that 'Minerva chose this land, 
with its mi ld seasons, above all others for the Greeks in the knowl-
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edge that it would be productive of genius." The connection 
between t he environment and the art produced in it was t hen 
explained a few pages later: 'The first development of t he Greeks 
was influenced by a mild a'nd clear sky; but the practice of physical 
exercises from an early age gave this development its noble forms." 
Because of the climate such exercises cou ld be in the nude and this 
had two consequences. It discouraged ugl iness, which would have 
been painfully visible in such conditions, and allowed artists to 
improve their taste: 'These frequent opportunities to observe nature 
prompted Greek artists to go sti ll further. They began to form certa in 
general ideas of t he beauty of individua l parts o f the body, as well 
as of the whole - ideas which were to rise above nature itself; their 
model was an idea l nature originat ing in the mind alone." The 
freedom of the Greek state was also important, giving them advan
tages over both t he earlier Egypt ians and the later Romans, but it 
was the warmth and brightness which came with the Greek climate 
that drew such beauty from Greek artists. 

These observations are expanded and integrated into a more 
coherent theory in the much larger and more systematic Geschichte 
der Kunst des Alterthums (History of Ancient Art) (1764)' This work, 
conceived and formulated by a shoemaker's son in the galleries and 
libraries of Rome, is in many ways even closer to a neuroarthistory 
than On the Imitation, and begins wi th a phrase that might echo 
Hogarth's writing of eleven years earlier. In it he presents himself as 
a hunter for whom 'it is no disgrace ... not to capture every w ild 
beast, or to make bad shots'S The author's intention here is above 
all to ask his readers to forgive him if he has not covered everything 
or has made mistakes, but he probab ly also hopes to suggest th at 
his ski ll, like that of a hunter, is principally visual and based on much 
practice. The importance o f cumu lative visual experience is indeed 
the key to the whole book, as he stresses throughout the preface, 
and it is on seeing rather than reading that he bases what was d es
t ined to be recogn ised as the f irst consciously crit ica l and scientifi c 
exposit ion of art's history. 

As he says at the outset, it is ' intended to show the origin, 
progress, "change and downfa ll of art, together wi th t he d ifferent 
styles of nations, periods, artists, and to prove the whole, as far as it 
is possible, from the ancient monuments now in existence,'6 The 
emphasis on 'proof' indicates that he will try and demonstrate each 
claim that a work is of a particu lar nation, period or artist by refer
ence to comparative evidence, such as rel ating a statue to a date
able coin , As significant as his insistence on the importance of proof 
is his emphasis on the nature of the visua l contact he has had with 
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the works concerned : 'All the pictures and statues, as well as the 
engraved gems and coins which I have adduced as proofs, I have 
myself seen and seen frequently, and been able to study." He has 
not only seen everyth ing, but seen it often, and such repeated 
viewing becomes a key to his method, as in his identification of the 
origina l pose of the Belvedere torso only 'after repeated cont em
p lation" As we now know, repeated looking wou ld indeed have 
developed in him neural networks that were better adapted to the 
study of ancient sculpture than those of his p redecessors, pa rt i
cu larly, as he repeatedly and mockingly insists, because they had 
learned all t hey knew from books. Wincke lmann's sense of what was 
happening in his own head led him to formul ate a clear recommen
dation to anyone trying to fo llow him in the study of a body of art 
that he should fi rst make 'them perfectly familiar to his memory' and 
only then 'read all the ancient authors' 9 The core activity of the art 
historian is t hat of looking at works of art and committing them to 
memory. The use o f t he library is secondary. The art historian shou ld 
work above all w ith t he visual knowledge t hat he has in his head, or 
as we would say in his b ra in. 

The art t hat Winckelmann himse lf had been hunting was t hat of 
ancient Greece, and in order to pu rsue his game he had to first dis
t ingu ish it from others, which is why he explains that he will begin 
with a survey of that of the Egyptians, Phoenicians, Persians and 
Etruscans. He also has to put it in its context, discussing in his first 
book 'the origin of art, and the causes of its difference among 
different nations'. As far as its origin is concerned, his most impor
tant claim is that art is not someth ing wh ich began in one p lace and 
spread to others: 

there is no sufficient reason for assigning any particular country as 
the land of its b irth, for every nation has found wit hin itself the fi rst 
seeds of t hose things which are ind ispensable; and alt hough art, 
like poetry, may be rega rded as the daughter o f pleasure, st ill it 
cannot be denied that p leasure is as necessary to human nature 
as those things are without which existence cannot be continued; 
and it can be maintained that the art of painting and fi guring our 
thoughts, are older than the art of writing them - as proved by the 
history of the Mexicans and other nations." 

Art is a universal activity, because it produces a pleasure analogous 
to th at associated with the activities most essential for our surviva l. It 
is its dependence on this primal drive that makes it older than writing. 

Some aspects of human nature are universal, others are the 
product of the natural environment, and the p rinciples govern ing 
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such variation in re lation to nature are laid out in chapter three, 'The 
influence of cl imate [Himme l[ on conformation IBildungl' : 'By the 
influence of cl imate we mean the manner in which the conformation 
o f the inhabi tants of different countries, not less than their modes of 
thought, is affected by thei r situat ion, and by the temperature and 
food pecu liar to them.''' The German word Bildung (shaping) 
expresses t he range o f types of 'formation', from the physical to the 
cultural, which W inckelmann sees as dependent on Himmel. This 
word's prime reference is to 'sky'. Its second is to 'climate', from the 
Greek klima, in other words t he 'incl ination' of the earth's su rface, 
referring to what is now known as latitude. Both references draw 
attention to factors affecting what the English ca ll climate and its 
influence on popu lations. 

This influence takes many forms. One is suggested, accord ing to 
Winckelmann, by the way in which languages vary, with those of the 
Ch inese, Japanese, Greenlanders and some North American t ribes 
lacking certain sounds. This is because ' in cold countries, the 
Nerven [nerves, or more properly 'sinews'[ must be more rig id and 
less active than those t hat are warmer'. Hence, it happens that all 
Northern languages have more monosyllables, and are more bur
dened with consonants, which other nations f ind it more difficult, 
partly impossible, indeed, to connect and pronounce.' " One Ita lian, 
Gravina, he te lls uS even argued th at there was a comparab le va ri
ation w it hin the dialects of the Italian peninsula, with the northern 
Lom bards at one po le having a harsh and abrupt utterance, and the 
Neapo litans at t he other having a much 'rounder enunciation,n 
This variation is t hen presented as parallel to the va ri ation between 
northern and southern hair, with northern peop le having hair that is 
straight. and southern on es more curled, 'so that the greater 
number of ch ildren in Ita ly are born with fine curling hair'." Rounded 
vowels relate to curly hair just as stiff northern bristles re late to hard 
consonants. The favou rable influence of the wa rm south is also 
apparent in the form of the body and face. For 'just as w it h flowers, 
whose fragrance increases in proportion to the dryness of t he soil, 
and th e wa rmth of t he cl ima te', in the same way 'that noble beauty 
which consists not merely in a soft skin, a bril liant complexion, 
wanton or languishing eyes, but in the shape and form, is fo und 
more frequently in countries which enjoy a un iform mildness of 
clim ate.'15 Winckelmann can only hint at the reasons for the corre
lations he observes and no one t oday would explain the differences 
in a similar way, but his general argument that d ifferent environ
ments lead to t he emergence of different li fe forms is fundamenta l 
to modern ecological theory. 
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Some of his views have their origins in antiqu ity, such as his 
op inion that peop le's minds vary in simi lar ways since ' the influence 
of climate on the mode of thought of a people - with wh ich 
external circu mstances, especially education, the form of govern
ment and t he mode of administering it, co-operate - is just as per
cep t ible and conceivable as the influence o f the same cause on t he 
conformation' o f their bodies. " Such observations had already 
become dangerously simp le cl iches, as Cicero pointed out: 
'At Athens the air is delicate, which is supposed to render t he 
Athenians cl ever. In Thebes it is gross and heavy, and t he Boeotians 
are proverbia lly sturdy and stupid.' 17 Such notions were based on 
ancient humoural theory. Winckelmann was able to revive them, 
using more modern notions of th e central nervou s system, and apply 
th em to the history of art: 

The mode of thought, as well of Orienta l and Southern peop les 
as of the Greeks, is man ifested even in wo rks of art. The figurative 
expressions of the former are as warm and ardent as the cl imat e 
in which they dwell, and t he flight of t heir thoughts frequently 
exceeds the limits of possib il it y. Hence, these are the b rains which 
conceived the strange figures of the Egyptians and Persians, which 
united in one form creatures o f t otally d ifferent natures and 

kinds. " 

In the case of the Greeks on t he other hand, 'The ir imagination was 
not exaggerated li ke that of t he Oriental and Southern nations; and 
the ir senses, acting on a brain of delicate structure through the 
med iu m of quick and delicate nerves, discovered inst antly the 
several qualities of an object, and occupied themse lves especially 
in considerin g the beauty contained in it.' '' Greek art was so 
good because th e Greek optical apparatus was so subt le. For 
Winckelmann the exce llence of Greek, and especial ly Athenian, 
art depended not on a particular combination o f temperature 
and humidity of t he air but on a distinctive refi nement o f the neural 
linkages between the eye and t he b rain. These are re lat ed to climate, 
but on ly indirectly. 

One of t he important subtleties of W inckelmann's general theory 
is his insistence that the influences of what we would call cultural 
factors have to be considered alongside those that are natu ral: 

We must, therefore, on judging of the natura l capacity of nations, 
and of t he Greeks especially, in this respect, t ake into cons idera
tion, not merely the influence of climate alon e, but also that of 
education and government. For external circumstances effect not 
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less change in us t han does the air by which we are surrou nded, 
and custom has so much power over us that it modifies even the 
body, and the very sense with which we are endowed by nature; 
thus, for instance, an ear accustomed to French music is not 
affected by the most touching Italian symphony.'" 

The sophist ication of his observation lies in its subtle discernment of 
the way universal inborn apt itudes can be modifi ed by an individual's 
pa rticular cultural experiences. Long before Baxandall identifi ed the 
'period eye' or neuroscient ists discovered the neural plastici ty on 
which it depends, Wincke lmann defined a 'regional ear' and his 
description of the way in whi ch it affected the senses and the body 
came close to recognising its neurolog ical basis. 

Winckelmann thus clea rly identified fou r important phenomen a. 
He saw that art owes its ori g in to a dist inct ive ly p leasure-seeking 
inclination within human natu re. Furthermore he not on ly recognised 
that artist ic activity is influenced by the environment, he also d is
criminated between influences that came from nature and those that 
came from culture, and, most crit ica lly, re lated both to sensibi lities 
of the human nervous system. Finally, he used these observat ions to 
develop a general t heory. This allowed him to cl aim that it was the 
recurrence of a sim il ar combination of natura l and cu ltural facto rs 
t hat caused t he artist ic t riumph of Athens to be replicated two 
thousand years later and a thousand mi les away in Florence. 21 

Winckelmann returns to these issues of principle later in his 
treatise, when, at the beginning of his discuss ion of Greek art, he 
tr ies to understand 'the essenti al of art'. This section begins with a 
passage which gives us some glimpse of the writer's prodigious 
visual memory. Pref iguring a modern image database project, he 
imag ined bringing together before his eyes every work of art made 
in Greece, whether known from remains or texts, 'Without collect
ing and un iting t hem so that a glance may embrace all, no correct 
opinion can be formed o f t hem.''' The emphasis here on vision, or 
visual imagination, is intended to remind people o f the d anger of 
book learning and he goes on to stress that the achievement of t he 
Greeks was on ly possib le because they did not spend too much time 
reading heavy and obscure books. Instead they looked and they 
thought, and they did both when they were much younger than 
peop le tended to be in Winckelm ann's day. This is one reason for 
the freshness of their perceptions of beauty. An other is the fact that 
the good weather made them happy and free, and their happiness 
and freedom made them enjoy festivities at which t hey showed off 
t heir naked beauty to each other: 'The gymnas ia and other p laces 
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where the young men exercised naked in ath letic and other games, 
and which were the resort of those who desired to see beautifu l 
youth, were the Schools wherei n the artist saw beautiful structure; and 
from the daily opportun ity of seeing it nude and in its perfection, his 
imagination became heated, t he beauty of the forms he saw became 
his own, and was ever present to his mind. ' 23 The Greek climate deter
mined their mood as well as the freedom of their naked activities, 
and th is in turn provided artists with the opportunity to repeatedly 
view the best human bodies and so imprint them on their minds. 

A lthough Winckelmann does not t alk here in explici tly neurol
og ica l t erms, he does elsewhere argue t hat the neural st ructures can 
be a rea l const ra int, preventing just such a pos itive influence from 
visual experience: 

It is also very probable that the id ea of beauty, with artists as w ith 
all other men, is conformable to t he texture and the action of the 
nerves o f sight. From the imperfect and frequently incorrect 
colouring of t he painter, one must infer, in part, that the colors are 
so represented and pictured in his eye; for in this particular, the 
conclusion at which the sect of Skeptics in philosophy arrived is 
not groundless, who argued from the diversity in the color of the 
eyes both in beast and man, t hat our knowledge of t he true colors 
o f objects is uncerta in. As t he color of the humors of the eye might 
be regarded as t he cause of this defect, so t he d iffere nt ideas of 
the forms wh ich const it ute beauty are probably dependent on t he 
nature of the nerves. 24 

The remarkable proposition is that just as ancient phi losophers once 
thought that the percept ion of colour was affected by the colour of 
our eyes - which can in fact happen, as in the case of a b lood-shot 
or jaundiced eye - so the nerves of the visual system might have 
some defect that makes it impossible for them to see forms correct ly. 

W inckelmann is not just using a metaphor here as is clear from the 
next passage: 

This is conceivable from the innumerable kinds of fruits and the innu
merable varieties of the same fruit, whose different shape and taste 
are elaborated through diverse filaments, by the inter lacing of which 
the tubes are woven, within which the sap ascends, is purified and 
ripened. Now since there must exist a cause for the many different 
impressions made even upon those occupied with delineating 
them, the foregoing supposition may by no means be rejected." 

The idea is apparently that just as th e d iffere nt shapes and t astes o f 
f rui t can be re lated to differences in the ir fi b rous stru cture, so d is-
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parities in perception could be due to differences in the fibrous 
structu re of th e visual system. Since the ana logy is not just with dif
ferences of species, but with d ifferences of ind ividuals, Winckelmann 
seems almost to ant icipate genetic theory which acknowledges that 
all individuals within a species are genetica lly different. Indeed, since 
such genetic variances do indeed cause congen ital d ifferences in t he 
neural networks that support vision, such as deficiencies in the 
retinal cones wh ich faci litate the recognition of co lour distinctions, 
this proposit ion though incorrect, does correlate with modern 
neuroscience. 

What does not relate to modern science is his equally b io logical 
t heory of beauty. In his desi re to extract a canon from Greek art, 
W incke lmann is scornful of t he relativist theories of t hose who 'found 
t heir doubts principally on the notions of the beautiful existing 
among remote nations, which must be d ifferent from ours, in con
formity to the d ifference in the shape o f their faces.''" He is insistent 
that slanting eyes, for example, cannot be beautifu l, 

because they deviate from the fundamental form of the face, 
which is a cross, whereby it is divided equally, in length and 
breadth, f rom the crown of the head downward, since the per
pend icular line passes through the midd le o f the nose, and the 
horizontal line t hrough the orb its of the eyes .... Such eyes, t here
fore, when found among us, and in Chinese, Japanese, and some 
Egypt ian heads, in prof ile, are a departure from th e standard." 

Wincke lmann is evident ly, li ke Hogarth, in pursuit of some abso lute 
standard of beauty of form, one even more geometrica l, and uses it to 
arb itrari ly brand as deficient not just some works of art, but whole races. 

He has a similarly schematic cri ticism of t he f lattened noses o f the 
Chinese, the Ca lmucks of Mongolia and other distant nations. This 
'is also a deviation, for it mars the unity of the forms according t o 
which the other parts of the body have been shaped'." He is even 
more scornful of the 'p rojecting swollen mouth which t he negro has, 
in common with the monkey o f his land'. This ' is a superfluous 
growth, caused by the heat of the cl imate, just as among us the lips 
swell from heat ... and in some men indeed from violent anger'. In 
the same way, 'the small eyes of extreme northern and eastern 
nat ions make part of the incompleteness of their growth, which is 
short and sma ll' ." These variat ions in the human type do indeed 
relat e to cl imat e, though not in t he way W inckelmann suggests. The 
larger size of t he lips o f Afr icans is as much an adapt ive response to 
the high temperature of the ir environment as t he sma ller size of o urs 
is to cold , and the same reason expla ins why Innu its have smaller 
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sized eyes. His claim rests on litt le more than the ancient Greek 
notion of t he perfection of t he mean between two cla imed extremes. 

Where he is right, though, is in his statement that there are some 
standards of beauty that are .un iversal: 'Most nations, however, and 
among them the most cu ltivated, not only of Europe, b ut of Asia and 
Africa, invariably agree as to the general form; consequently their 
ideas of it are not to be considered as arb itrarily assumed, although 
we are not able t o account for them all:3O Tests over the last century 
have indeed established the universali ty of some visual preferences, 
such as th ose for symmetry about a vertical axis, smoothness and 
shininess, and evolutionary theory has provided good reasons why 
natural se lection should have ensured the deve lopment and trans
miss ion of the neural networks in which th ey are embodied. 

Wincke lmann, who had studied medicine in his youth and who was 
a shoemaker's son from Stendal on the Elbe, wou ld have been more 
aware of the way in which the northern body was concea led and con
stra ined by its coverings t han most of his contemporary scholars of 
ancient art and his homoerotic incl inations would in any case have 
resulted in a more passionate engagement with G reek art and 
culture. For him the discovery o f the warm cl imate of Ita ly would have 
been even more intoxicating than it would be a little later for 
Goethe. Having experienced the southern envi ronment which con
trasted so dramatica lly with t hat of his native Germany and having 
read the wine-grower Montesquieu's th eory of the influence of 
climate and t errain, he was provoked to attempt to answer a ques
ti on that had been at the back of many accounts of art since the time 
of the Romans: what was the source of Greek art's un ique beauty? 

Modern neuroscience would certainly lead ,us to expect that in 
ancient Greece the experience of male nakedness, which was found 
in no other cultures around the Mediterranean at the period, would 
at the very least have heightened awareness of the ma le body's 
attraction . Besides, t he repeated viewing of the body wou ld also 
have affected people's m inds exactly as W inckelmann suggest ed. 
The more men looked w ith attention at each other 's bodies the more 
richly connected the neural networks involved would have been, with 
p redictable consequences for visual preferences. Statues made by 
art ists with such networks would indeed have possessed better and 
more normative anatomies. Winckelm an n, whose own neural net
works had been reconfigured by exposure to a large r number of 
ancient works of art than those of anyone ea rli er, had indeed uncon
sci ously come to understand one of the neurally based secrets of 
Greek art's success . 

11 

Kant 

Immanuel Kant (1728-1804) was not an emergent art historian, as 
Wincke lmann was, but his writings o n philosophy in general and on 
aesthetics in particular were equa lly innovative and in some ways just 
as influent ial on t he subsequent deve lopment o f the history of art 
Like W inckelmann he was t he son o f a craftsman, in his case a 
saddler, but , unli ke his slightly o lder contemporary, he never trav
elled, living all his life in his native Kiinigsberg, modern Kaliningrad, 
now in Russia, then in Prussia. He may have derived some confidence 
in the advantages of living in th is area o f the eastern Balt ic from its 
association with the great Copern icus. He was certainly proud to 
claim that his ideas, like those of the astronomer, had revolutionary 
implications. Copern icus had transformed our view of nature by 
showing that the earth went round th e sun rather than the sun round 
the earth. Now Kant was to argue that our understanding of cogni
tion should also be reversed. Instead of thi nking that knowledge 
comes from our experience of objects, as earlier writers such as 
Locke had claimed, our comprehension of objects is only possible 
because of the ways we have o f knowing them. These include our 
'forms of sensibility' and our exploitation o f categories such as 
'space' and 'time'. A lthough the argument is p resented as a ph ilo
sop hical one, it is implicit ly b io logical, to t he extent that it argues 
that our knowledge of the world depends on t he possession of a set 
of capacit ies which are inborn and universa l, being p resent in all 
human beings. Kant thus rep laces both Locke 's b lank sheet view of 
the mind and Descartes' notion of pure reason, with a conception 
of the m ind as possessing inherent properties wh ich are responsibl e 
for its most important operations. 

Kant could not have known that the reason why we possess such 
distinctive inborn sensibiliti es such as th ose for space and time is 
because of their selective advantage. When our primate ancestors 
over thirty million years ago acquired a third set of cones enabling 
the co lou r discrimination t ha t made it possible for them to shift from 
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an omnipresent leaf diet to one o f frui t and nuts which was much 
richer and more seasonally available, it created a situation in which 
an underst anding of space and t ime became critica l for the mapping 
of resources. This created a strong selective pressure for neura l 
equipment in which knowledge was co-ordinated around those axes. 
It was Kant who, although ignorant of their evolut ionary origin, fi rst 
realised the fundamental importance of such 'cogn itive maps' in 
man 's mental make-up. 

Kant did not present his view of the mind in t he terms of t he 
natural sciences, but the traditi on to which he was contributing was 
one t hat did not separate p hil osophy from science. Both Descart es 
and Locke had integrated the two f ields as had two other admired 
predecessors, Isaac Newton and Gottfried Leibniz. Much of Ka nt's 
own earliest work was in t he field of natural science and he contin
ued to teach subjects such as physics and geography long after 
his appointment as p rofessor of philosophy at the Unive rsity of 
Konigsberg. He was also happy to think of the mind as seated in 
the brain. It is thus not inappropriate to consider his thought in t he 
Critique of Pure Reason (first vers ion 1781) as a contribut ion to the 
redefinition of human nature. 

Kant often talked of ou r b rains and in many ways his view that 
knowledge depends on 'forms of sensib ility' and categories such as 
space and time is a claim about the way in which t he brain wo rks. In 
this sense he anticipates th e vi ew which deve loped during the nine
teenth and twentieth centuries in response t o th e unfolding knowl
edge of neurobiology that the brain has many capaciti es which are 
indeed inborn and universal in th e way th at he descri bes. The sep
arate functi ons of short- and long-term memory are examples of 
inborn fa cu lt ies utilised fo r dealing with time. The cogn it ive maps 
which we now know we have in our bra ins do the same for space. 
Al though Ka nt did not explore this line of thinking, he made it easier 
for his heirs in the nineteenth century to find in the developing 
science of neurobiology evidence of his not ion of inherent menta l 
properties. 

Kant's stress on the inborn as opposed to the acqu ired has an 
effect on his aesthetics as well as his epistemology. Kant's aesthet
ics is founded on a separation of hand icraft from fine art. Art is an 
ability, not a science. Nor is it based on knowledge, 'For there is no 
science of the beautiful. ... For a science of the beautiful would have 
to determine scient ifica lly, i.e. by means of proofs, whethe r a thing 
was to be considered beaut iful or not." He goes further to say, 'Fine 
art ... is a mod e of representation which is intrins ica lly final, and 
which, though devoid of an end, has the effect of advancing the 
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mental powers in the interests of social communication.'2 This defi 
nit ion of the best art as devoid of an 'end', which was to haunt both 
the producers and the viewers o f art for the next two hundred years, 
proposes not only t hat art has no intended ut ilitarian funct ion, but 
that the viewer has no ' interest ' in it , besides the aesthet ic. For Kant 
fi ne art in its highest form can only be p roduced by a genius and 
geniuses are born not made. A lthough t ra ining and a knowledge of 
rules are necessary for t he genius to make his art, t he roots of gen ius 
lie in nature. It is nature, indeed, working th rough such a genius, that 
p rovides the exemplars for successive phases of art: 'Nature in t he 
individua l (and by virtue of t he harmony of his facu lt ies) must g ive 
t he rule to art' - in other words, f ine art is only possible as a product 
of genius3 Just how mysterious is this quality o f gen ius is apparent 
f rom the passage where he dist inguishes t he genius from someone 
whom we call 'a man of great brains' because of what he has con
t ributed t o art and science. The principa l attribute of a genius is 
above all originality and the abil ity to produce 'aesthet ic ideas' . Such 
an abi lity is constituted by the presence of such facu lt ies as 'soul' 
and 'imagination': 

'Sou l' [Geist] in an aesthetic sense, signifies the an imating p rinci
p le in the mind. But th at whereby this principle animates t he 
psychic substance [Seele] - the materi al wh ich it emp loys for t hat 
purpose - is th at which sets th e mental powers into a swing 
that is final, i.e. into a play which is se lf-maintaining and which 
strengthens those powers for such activity. Now my proposi tion is 
that this principle is nothing else than th e faculty of presenting 
aesthetic ideas. But, by an aesthetic idea I mean t hat representa
tion of the imagination which induces much thought, yet without 
t he possibi lity of any defin ite thought whatever ... being ade
quate to it, and which language, consequently, can never get quite 
on level terms with or render completely intelligible ' 

Although the use of te rms such as 'genius', 'soul' and 'imagination' 
looks back to earlier writers, Kant is here involved in giving them new 
applications. 

Above all he wants to suggest how the integration of genius, soul 
and imagination can lead to th e production of works that produce 
'much thought' yet not a thought that can be represented in lan
guage. The most important aspect of his argum ent for a view of th e 
human mind is t hat he imagines that, when it is operating at the 
highest leve l, each of t he arts sets its own terms, and is not trans
latab le into any other. In t erms of the visual arts, t his means t hat each 
medium has its own t erms through which it is able to generate pow-
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erful ment al activ ity. Ka nt then realises th at this encouragement of 
genius, orig inality and the f ree play of t he imag inat ion can lead to 
excess and in order to p revent t his happening he invokes taste, 
which he had earl ier p layed down as a lower leve l facu lt y. 

The merit o f Kant's arguments in terms of neuropsychology is that 
he imag ines a response to art not just in terms o f a taste that has 
been formed by educat ion, but in terms of a mental reaction that 
depends rather on a combination of internal resources. These are in 
some ways as powerful as t he resources that b rought t he artwork 
into being in the first p lace. Both sets o f resources are inborn and, 
as we ca n now say wit h increasing cl arity, are neurally constituted . 
Kant p lays down th e established not ions that the art ist requires aes
theti c instru ct ion and that the viewer's sensib il it ies to aesthetic plea
su re have to be acquired, and instead g ives pre-emi nence to higher 
qual ities, aesthet ic ideas which he sees as bot h generated by t he 
artist and recognised by the viewer using facult ies that are innate . 
Hogarth, Burke and W inckelmann had all implicitly acknowledged 
the importance of some of t he b rain 's inherent p roperties when they 
asserted t hat particu lar p references and reactions were inborn . Kant 
goes much further. As he argues at leng th, t he b rain's inherent p rop
ert ies include t hose t hat are at once most fundamental and most 
comp lex. 

12 

Marx 

Bu rke's interest in universal human t raits grew out o f his fee ling that 
the ri se of notions such as taste and reason had concealed the extent 
to whi ch t he most important aesthetic responses were universal and 
inborn. Kant's interest in aestheti c ideas represents a more phil o
sop hica l reflect ion on the possib le bases o f such responses. Karl 
Marx (1818-1883) had a sim ilar interest in the inborn, but fo r differ
ent reasons. The son of a lawyer in Trier, he studied in Bonn and 
Berl in, before beginning a career in journalism and becom ing 
increasing ly involved in t he socialist polit ics t hat would absorb him 
for the rest of his life. The principal instruments of his polit ica l act iv
ity were the books and unpub lished manuscripts t hat he prod uced, 
especially during his periods of ex ile, f irst in Paris and Brusse ls, and 
th en, from 1849, in London. A continua l t heme of his writing was hi s 
cr iti que o f t he way the history of social format ions had led to a sit 
uat ion where man's humanity was denied. His pursuit of this th eme 
led him to make a number of f resh reflect ions on t he universally 
human. 

His conclusions were far from simple. Man is like all animals in 
be ing ' ident ica l wit h his life-activity .... An animal forms t hings in 
accord ance wit h the measure and the need of t he species to which 
it belongs, while man knows how to p rod uce in accordance with t he 
measure of every species and knows how t o app ly everywhere the 
inherent measure to the o bject Man, t herefore, also forms t hings in 
accordance w it h the laws of beauty." A lthough he is unclear about 
the nature of the process by whi ch it happened, he is able to assert 
t hat: 'Th e forming of the five senses is a labor of the entire histo ry 
of the world down to t he present " The extent to which man's 
enjoyment of his senses is affect ed by the social order is illustrated 
by the remark that : 'the dealer in minerals sees only the mercantile 
va lue but not the beauty and t he unique natu re of the m ineral: he 
has no m ineralog ical sense. Thus, the objectification of the human 
essence in both it s t heoretica l and p ractica l aspects is required to 
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make man's sense human, as well as to create the human sense cor
responding to the entire wealth o f human and natural substance.'3 
In his reference to a 'm ineralogica l sense' Marx seems to hint at the 
existence o f a set of inborn sensual facult ies and this idea surfaces 
again fifteen years later in a discussion of the way precious meta ls, 
because of their softness, stand outside a system of use va lue: 

Furthermore, gold and silver are not only negatively superfluous, 
i.e. dispensable articles, but their aesthetic properties make them 
the nalural material of luxury, ornamentation, sp lendor and wealth. 
They appear, in a way, as spontaneous light brought out from the 
underground world, since si lver reflects all the rays of light in their 
original comb ination, and gold on ly t he calor of highest intensity, 
viz. red light. The sensation of calor is, generally speaking, t he 
most popular form of t he aesthetic sense.' 

Marx here implies that gold and silver appea l to a faculty shared by 
everyone. He comes close to giving it a natura l basis by saying that 
silver is valued because it reflects white light, and so the whole spec
trum, whi le gold is revered because it only refl ects red, the visib le 
hue with the longest wave length. In declaring that the sense of 
colour is the most comm on aesthetic response Marx makes an 
observation that is in line with recent evolutionary theo ry and neu
rosci ence. This, as noted in the previous chapter sees co lour vision 
as a genetica lly defined capacity selected for because it enabled our 
primate ancestors to occupy a more privileged ecolog ica l niche by 
abandoning a leaf diet and becoming fruit and nut eat ers. 

Marx d id not know that t he origin of this response was a d ietary 
shift by our simian ancestors and he can have had no sense of the 
role of adaptiveness in Darwinian evolution, whose founding text, 
The Origin of Species, was publ ished in the same year, 1859. 
However by 1876 Friedrich Engels in his essay 'The Part Played by 
Labour in the Transition from Ape to Man' bril liantly summarises the 
evolutionary history of labour's prime instrument, the hand: 

At first ... the operations for which our ancesto rs gradua lly 
learned to adapt the ir hands during the many th ousands of yea rs 
of transiti on from ape to man could have been only very simple 

. but the decisive step was taken : the hand had become free 
and could henceforth attain ever greater dexterity. .. Thus the 
hand is not only the organ of labour, it is also the product of labour. 
Only by labour, by adaptation to ever new operations, by inheri 
tance of t he acquired special deve lopment o f muscles etc. and by 
the ever renewed employment of his inherited ~nesse in new, 
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more and more complicated operations, has the human hand 
attained the high degree of perfect ion that has enabled it to 
conjure into being the paintings of a Raphael , the statues of a 
Thorwaldsen, the music of a Paganini S 

This positive side of evo lut ion is, however, balanced by its negative 
consequences: 'First labour, after it and then with it, speech - these 
were the two most essentia l st imuli under the influence of which the 
brain of the ape gradua lly changed into that of man, which, for al l 
its similarity is far larger and more perfect .'6 This brain allowed the 
development of the m ind. Soon some people were making o thers 
wo rk far them and, 

All merit far t he advance of civilization was ascribed to the m ind, 
to t he development and activity of t he b rain. Men became accus
tomed to explaining their actions from their thoughts instead of 
from their needs - which in any case are reflected, come to con
sciousness, in the mind - and so there arose in the course of time 
that idealistic outlook on t he world which , especially since the end 
of the ancient world, has dominated men's minds.' 

Hence the curse of ideo log ies. 
Marx had realised the power of ideo logy as a young man and, in 

The German Ideology (1845), he had composed a savage critique of 
the way in wh ich human be ings generate the ir own 'ment al produc
t ion ... as the direct efflux of their material behaviour', using a b io
logica l ana logy: ' If in all ideology men and their circumstances 
appear upside down as in a camera obscura, this phenomenon arises 
just as much from their historica l life-process as the inversion of 
objects on the ret ina does from their physica l life-process." Again 
and aga in Marx and Engels dist ingu ish thought, as embodied in lan 
guage, from reali ty'" Indeed their whole argument is that it is only 
possible to develop a truly human society by cr iti cising the concep
tua l systems expressed in language by priests, lawyers, philosophers 
and attend ing instead to the way things really are: 'one has to devote 
onese lf li ke an ordinary man to the study of actua lity .... Philosophy 
and the study of the actual world have the same re lation to one 
another as masturbation and sexual love."o As this image suggests, 
Marx and Engels argue that man's nature has to be underst ood 
befo re we can comprehend the rise of t he twin evils of the division 
of labour and ideology, and it has to be understood above all by 
observation. 

Discussing t he origin of society they say that 'this beg inning is as 
animal as social life itself at this stage. It is mere herd consciousness, 
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and at t his point man is on ly dist inguished from sheep by the fact 
that with him consciousness takes t he p lace of instinct or that his 
instinct is a conscious one.' With the consequent increase of popu
lation comes increased productivity: 

W ith these [factorsl t here develops the division o f labour, which 
was origina lly nothing but the d ivision of labour in the sexua l act, 
then that division of labour which develops spontaneously or 'nat
ura lly' by virtue o f natu ral predisposition (e.g. p hys ical strength), 
needs, accidents, etc ete. Division of labour only becomes 
truly such from the moment wh en a division o f material and 
mental labour appears. (The first form of ideo log ists, priests, is 
concu rrent).l1 

For Marx and Engels it is impossible to understand the il ls of history 
wit hout fi rst understanding nature. 

This nature is not the spurious nature of the ideolog ists. Many phe
nomena whi ch we think of as natural are not, and this is not just in 
society, but in t he natura l world as well. In the case of Germans and 
their ideology the clearest example is the cherry t ree, whose fruit 
was central to their cu isine: The cherry-tree, like almost all frUit-trees, 
was, as is well known, on ly a few centuries ago transplanted by com
merce into our zone, and therefore only by th is action of a def inite 
society in a definite age.' '' When cont emp lat ing nature we have to 
consider the way in which it has been changed by man. When con
siderin g ideo logy we have to always be aware of things 'as they really 
are and happened'13 There is thu s no necessary oppos it ion between 
man and nature. Man has always 'had before him a historical nature 
and a natura l history' " Marx and Engels understood t hat the idea 
of natu re and the natura l world should be viewed crit ically, since both 
the concept of nature as deployed by ideolog ists and the reality of 
the na tural environment as shaped by fa rmers are always the product 
of social int erventions at different p laces at different times. They 
were, however, just as clear that there was such a thing as a nature 
that was not produced by society and t hat any theory of society had 
to be based on an awareness of this particu lar nature o f man. 

W hat this means for the hist ory o f art is hinted at in Marx's Intro
duction to a Critique o f Political Economy written in 1857. After 
noting that 'the starting point' of any understanding o f production 
'is of course the natural ly determined factors; both subjective and 
object ive. Tribes, races etc.', he goes on to attempt an explanation 
of the high status of Greek art long after the p rim it ive social condi
tions that produced it had become out of d ate." Greek art, he 
argues, is based in Greek mythology and that mytho logy was an 
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attempt to subdue the forces of nature in the imaginat ion at a t ime 
when man's relation to nature, explicit ly defined as 'all physical p he
nomena, including society', was problematie.'· O nce man had taken 
contro l of nature, as he had in Marx's time through rai lways, t he elec
tric telegraph, printing machines and so forth, mythology d is
appears. The appea l of Greek art lies in it being a product of the 
childhood o f humanity: 'Why shou ld not the historical childhood o f 
humanity, where it atta ined its most beautiful form, exert an eternal 
charm because it is a stage t hat will never recur?'" A lthough Marx 
does not go into the reasons why t his should be so, he clearly fee ls 
that aestheti c preferences shou ld sometimes be exp lained by refer
ence not to ideo log ies and notions of social development but to 
psycho logica l affinities based on the idea that th e life of society is 
like the life of an individual. We like Greek art because we like the 
naivety of t he child. 
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Ruskin 

Writers like Burke, Kant and Marx all emphasised in different ways 
the innate, distancing themselves from the blank paper view of the 
mind favoured by Locke. John Ruskin (1819-1900), the son of a wine 
merchant, who shared with Marx an interest in socialism, but whose 
passion for art set him apart from all his contemporaries, returned 
to Locke with a new enthusiasm. Reacting against the views o f his 
predecessors, it was a quotation from Locke's Essay t hat he used t o 
support one of his most important ideas, the notion that many 
people fai l to look at t hings properly: 

The fi rst g reat mistake peop le make in t he matter, is the supposi
tion t hat they must see a thing if it is before their eyes. They forget 
the great truth told to them by Locke, book ii, chap . 9, §3 - 'This 
is ce rtain, that whatever alterations are made in the body, if they 
do not reach the mind, whatever impressions are made on the 
outward parts, if they are not taken note of within, there is no per
ception. Fire may burn our bodies, with no other effect t han it does 
a billet, un less the motion be continued to the brain . ... How 
often may a man observe in himself, that while his mind is intent ly 
employed in the contemp lation of some subjects and cautiously 
surveying some ideas that are there, it takes no notice o f impres
sions of sounding bodies, made upon the o rgan of hearing, w ith 
the same attent ion that uses to be for the producing the ideas of 
sound." 

As Ruskin goes on to say, what is true o f the ear is much more true 
of the eye. The eye is always active as a 'bodily organ', but we rarely 
give attention to what it sees: 'And t hus, un less the minds of men 
are particularly directed to the impressions of Sight, objects pass per
petu ally before th e eyes without conveying any attention to the brain 
at all ; and so pass actua lly unseen, not merely unnoticed, b ut in the 
full, clear sen se of the word, unseen." Some peop le do not see 
things properly because they have other concerns, others because ' 
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t heir sensations are naturally b lunt, and in the latter case if they are 
distracted as well, 'their facu lties of percept ion, weak originally, die 
of d isuse" The point he makes here about the importance not just 
of looking, but of looking with attention, had fi rst been made by al 
Haytham, and has recently been confi rmed by neuroscience. It is lit
erally true that looking with attent ion stimulates the g rowth of 
connections between t he neurons involved in a particu lar percep
tual act, whi le looking without attention may allow connections that 
have been formed by earlier exposure to die back. 

Ruskin g ives a tell ing example o f the d ifference between his two 
ways of looking when he criticises the way northern Europeans typ
ically rep resent the skies of the south. Inspired by what has been 
'sa id and sung of the Italian skies' they wrongly believe that 'they are 
more blue than the skies o f the north' . Such is the strength of this 
belief that people even 'th ink that they see them so; whereas the sky 
o f Italy is far more dull and g ray in colour than the skies of the north 
and is distinguished only by its intense repose of light." People are 
so convinced of t heir knowledge that, even if they go to Ita ly and 
experience its sky as it really is, they will still think of it as being blue 
and will praise a painting that shows it that way and criticise one that 
shows it the way it really is: 'And this influence of the imagination 
over the senses, is pecul iarly observable in the perpetua l disposition 
of mankind to suppose that they see what they know, and vice versa 
in their not seeing what t hey don't know." The act o f seeing cannot 
be taken for granted. 

Several examples are given immediately. A chi ld will draw the 
corners of houses in t he shape of a 'T' and will not give t hem the 
oblique angle they have to the eye un less he looks at the corner 
repeatedly and with attent ion: 'And t he Chinese, children in all 
things, suppose a good perspective d rawing to be as fa lse as we 
feel thei r p late patterns to be, or wonder at the strange buildings 
which come to a point at the end .'6 The suggestion that other 
nations see like children is further demonstrated by reference to t he 
supposed inability of American Indians to see shading: 'The eye o f 
a Red Indian, keen enough to f ind t he trace of his enemy or his prey, 
even in the unnatural turn of a trodden leaf, is yet so b lunt t o the 
impressions of shade, that Mr Catlin mentions his once having been 
in great danger from having pa inted a portrai t with the face in half
light, which the untutored observers imagined and affirmed t o be 
t he painting of ha lf a face." The argument here is based on several 
incorrect assumptions that would not be shared by many today, such 
as that all art should be attempting to record optical experience and 
that similarities between t he art of European ch ildren and Ch inese 
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adults share a common origin, but he does, unwittingly, draw atten
tion to a phenomenon of fundamental importance for an under
standing of art, that people in disparate communities not only make 
art in different woys, but actually 'see' differently. What he would 
have found hard to accept are the demonstrations reported later in 
this book that Australian aborigines and African 'Bushmen' are much 
better at providing a 'true' description of the Muller-Lyer figure. 
Ruskin may have been convinced that it was the Europeans' ability 
to observe and represent oblique lines, but, as we now know, it is 
precisely the oblique angles at the end of the one line that prevent 
even the most alert European from seeing it correctly. If our neural 

networks have been fundamentally configured by some general 
feature of our experience no amount of intense looking at individ
ual objects will correct the errors this leads to. 

These examples, therefore, do not really directly support his point 
about the importance of looking with attention, however, later poges 
on Ruskin's hero, Turner, prove to do so, and in interesting ways. One 
of his most remarkable claims is that 'all greot painters, of whatever 
school, have been great only in their rendering of what they had seen 
and felt from early childhood; ... The Madonna of Raffaelle was born 
on the Urbino mountains, Ghirlandajo's is a Florentine, Bellini's a 
Venetian', a specific point which he immediately generalises into the 
fearless assertion 

that it is impossible that it should ever be otherwise, and that no 
man ever painted or will paint well anything but what he has early 
and long seen, early and long felt, and early and long loved. 
Whatever is to be truly great and affecting must have on it the 
strong stamp of the native land. . if we are now to do anything 
great, good, awful, religious, it must be got out of our own little 
island, and out of these our times, railroads and all; if a British 
painter ... cannot make historical characters out of the British 
House of Peers, he cannot paint history; if he cannot make a 
Madonna out of a British girl of the nineteenth century, he cannot 
paint one at al1. 8 

This might all seem like a jingoistic rant, but it is founded on the 
rational conviction that you will not see something truly unless you 
have looked at it often with love and attention, because, following 
Locke and anticipating recent neuroscience, Ruskin asserts that 

such intense looking is necessary to really have an impoct on the 
brain. 

Ruskin then goes on to observe that, while this is certainly true of 
figure painting, it is less true of landscape. This is because landscape 
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is, in its fundamentals, less variable whether through space or time, 
'so that feelings educated in Cumberland, may find their food in 
Switzerland, and impressions first received among the rocks of Corn
wall, be recalled upon the precipices of Genoa.'9 His idea is that a 
landscape sufficiently similar to one that a person has got to know 
deeply can be experienced in the same way. In terms of modern neu

roscience, we would say that neural networks formed by exposure 
to a particular type of londscape, for example high mountains or a 
rocky coast, will also help in the viewing of another, providing it is 
sufficiently similar. 

Ruskin then turns to Turner and asks himself what scenery had 
most deeply affected him, indeed affected him so deeply that its 
influence can be traced throughout all his works. He comes to the 
conclusion that it is that of Yorkshire: 'Of all his drawings, I think, 
those of the Yorkshire series have the most heart in them, the most 
offectionate, simple, unwearied finishing of the truth.' His affinity with 
Yorkshire can be troced not only in the drawings themselves, 

but in the peculiar feeling of the painter for rounded forms of hills; 
not but that he is right in this on general principles, for I doubt 
not that, with his peculiar feeling for beauty of line, his hills would 
have been rounded still, even if he had studied first among the 
peaks of Cadore; but rounded to the same extent and with the 
same delight in their roundness, they would not have been. It is, 
I believe, to those broad wooded steeps and swells of the York
shire downs that we in part owe the singular massiveness that 
prevails in Turner's mountain drawing, and gives it one of its chief 
elements of grandeur. lo 

This profound influence is effective when treating other mountains, 

but when it comes to representing a place like Florence it leads to 
failure. This is a result of the effort needed 'to force the freedom and 
breadth of line which he learned to love on English downs and High
land moors, out of a country dotted by campaniles and square con
vents, bristled with cypresses, partitioned by walls and gone up and 
down by steps.'" Neural networks adapted to the perception of 
rounded landscape forms are ill-equipped to deal with an environ
ment characterised by angular landscape features and cuboid build
ings. Ruskin's awareness of how intense visual experiences can affect 

our brain enables him to go far beyond Hogarth's general notion 
of a line of beauty, which has universal validity because it is 
omnipresent. Turner's natural inborn preference for a particular type 

of curved line has been intensified by experiences that were purely 
local. When the sensibility thus formed is exposed to similar sur-
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roundings elsewhere, the effect works well, but, when t he new envi
ronment constitutes an abrupt contrast, the p roduct, even of the 
master, is enfeebled. 

These p rincip les help to explain why Turner is very good at paint
ing France, which is close in character to Eng land, but less good at 
Switzerland and Italy, which are not. In France he can cap it alise on 
his English history of intense looking at leafy trees. As soon as he 
has to represent p ines they may be so bad as to be pitifu l. The same 
is true of the Alp ine rose, the chestnut, the o live tree and the vine. 
These tendencies, however, are not a sign that he was a bad art ist , 
ra ther the reverse: ' I add uce these evidences of Turner's nationality 
... not as proofs of weakness, but of power; not so much o f want of 
percept ion in foreign lands, as strong hold on his own will; for I am 
sure that no artist who has not this hold upon his own will ever get 
good out of any other. '" These failings are on ly a proof that he had 
been robustly formed by his homeland. 

There are further examples, and when Ruski n notes that the rocks 
of Turner's Jason could have come from a quarry in Warwickshire, 
that in the Fifth Plague the pyramids of Egypt look li ke b rick kilns 
and the fire on the ground looks like burn ing manure, that the land
scape of the Rape of Proserpine looks more like the setting for the 
actions of men with sp iky hats and carabines and that th e trees of 
Palestrina look more like an avenue at Hampton Court, he is on ly 
pushing the poi nt home.13 The more the artist has looked with love 
at England, the more English elements will keep cropping up in his 
portrayals of oth er climes. Venice is th e on ly foreign sett ing in whi ch 
he consistently thrives, and, as Ruskin suggests towards the end of 
Modern Painters in his comparison of Veni ce and London at the start 
of 'The Two Boyhoods' (those of Giorg ione and Turner), this is 
because th e two great maritime cities, for all the ir differences, had 
much in common. 

In 'The Two Boyhoods ' Ruskin goes on to credi t the strength of 
many of Turner's masterpieces to his upbringing just off Covent 
Garden, with its market and its location only yards from the Thames. 
Throughout his life the artist 

attaches himself with t he fait hfullest child-love to everything t hat 
bears an image of t he place he was born in. No matter how ugly 
it is - has it anything about it li ke Maiden Lane, or like Thames' 
shore? If so it shall be painted for the ir sake. Hence to the ve ry 
close of life, Turner could endure ug liness which no one else, of 
the same sens ibility, wou ld have borne for an instant . Dead brick 
wa lls, b lank square windows, old clothes, market-womanly types 
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of humanity - anything fi shy and muddy, like Billingsgate or 
Hungerford Market , had g reat attract ion for him; b lack barges, 
patched sails, and every possible condition of fog " 

One particularly common sight for the boy brought up by the market 
was litter and Turner's pa intings are often ful l o f it. Ruskin even notes 
that the last words the artist ever spoke to him about one of his works 
were an exclamation about St Gothard noting 'that litter of stones 
wh ich I endeavoured to represent'." Subject after subject comes out 
of those early m emories, the oranges of The Golden Apples of the 
Hesperides and The Meuse: Orange Merchantmen Going to Pieces 
on the Bar are those he had seen in the market, and sh ips like t hose 
in Th e Death of Nelson and The Fighting Temera ire are based on 
those he had seen below London Bridge. Turner's intense looking at 
London was as important a source for the strength of his later rep
resentation of people, objects and water as his intense experience 
of the Yorkshire landscape was for his depiction o f landscape. In 
both cases the power of his work came from the intensity of his early 
experiences. 

Ruskin's sensitivity to the impact of environment on t he mind is 
un ique and is likely to be connected to exceptional features of his 
own youth, as described in Praeterita. His father, a leading wine mer
chant, took his young son wit h him every summer when he spent two 
months driving round Eng land in a special ly adapted cart, deliver
ing stock to his clients. On th ose journeys, which const ituted an ini
t iation into his business, Ruskin's father will surely have talked of 
wine, drawing attenti on to the cri t ica l ro le of such environmental 
factors as climate and soi l in determining t he cha racters of the dif
ferent vintages. He is also likely to have tal ked of paintings, of which 
he was an avid co llecto r, helping to increase th e young Ruskin's con
sciousness of differences in art and landscape as wel l as in wine. Such 
travels we re exceptional for a child in t he early nineteenth century 
as was Ruskin 's tour of Paris, Waterloo and Brusse ls at t he age of six, 
which was t he first of many made possible by a speedy new trans
port system wh ich linked steamboat lines and tra in routes. By t he 
t ime he was a young man Ruskin wil l have seen more landscapes 
and more art than most of his contemporaries. As an artist he w ill 
also have repeatedly tested his skills of obsenvat ion in front of d if
ferent scenes, As a resu lt his neural networks will have increasing ly 
predisposed him to reflect on the relat ion between art and t he envi
ronment. The p rod uct of those reflections are t he theories on the 
relation between visual experience and painting which constantly 
resurface in his writ ings. It is intrigu ing that Ruskin's highly original 
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ideas on art istic d ifference, like Montesq uieu's equally orig inal ideas 
on cu ltural difference, ult imately owe their origin t o an understand
ing of variances in wine. 

An other parallel with Ruski n is provided by his sli ghtly o lder con
temporary, Charles Darwin . Darwin built a new systematic theory of 
nature out of the extraordinary sequence of experiences of different 
animals in different environments to which he was exposed on the 
except ional voyage o f The Beagle. Ruskin bu ilt his simila rly system
atic theory of art out of a cha in of environmental experiences which 
was also, in its more modest way, except ional. Just as Darwin's bio
logica l t heories have been confirmed and corrected by much later 
discoveries in the f ields of genes and genetics, so those of Ruskin 
can now be confirmed and corrected in the light of recent revela
t ions about neurons and neuroscience. 

14 

Pater 

Waiter Pater (1839-1894), Ruskin's younger contemporary, shared 
many o f his interests, but his more elite incl inat ions and p rofessional 
affiniti es as an Oxford academic caused him to be less interested in 
principle and more concerned with the personal. His sense of the 
personal was affected by his life story. Born the son of a doctor in 
London 's Docklands, after his father's death he moved to the country, 
before going to school in Canterbury, where he was affected by the 
beauty both of the cathedral and of the surrounding countryside. 
The sensory alertness he developed there was later to lead to him 
becoming a prominent member of the aesthetic movement. It also 
intensified all his experiences. In t he preface t o his influent ial col
lection of essays chiefly on art, fi rst publ ished as Studies in the 
History of the Renaissance (1873), he asserts that in order to see 
someth in g as it really is 'on e has to know one's own impression as it 
really is. .. How is my nature modified by its presence and under its 
influence? . one must rea lise such primary data for onesel f or not 
at aiL" For him the way to get to know something was to get to know 
one's own individual response to it, and t hat meant · acknowledging 
the specificity of the response of d ifferent senses. 

This has implications for his relation to all the arts. As he says at 
the beginning of the sect ion 'The School of Giorgione', which was 
added to the third edition, he is against the idea that all the arts, 
poetry, music and painting, are 'but translation s into different lan
guages of one and the same fixed quantity of imag inative thought', 
insist ing instead that a realisat ion that 'the sensuous material of each 
art brings with it a special phase or quality of beauty, untranslatable 
into the forms of any o ther, an order of impressions distinct in kind 
- is t he beg inning of all true aesthetic criticism." This means not just 
separating pa inting from poetry, and painting from sculpture and 
architecture, but wi t hin painting separating drawing from colouring. 
Although he never exp lains the basis of his claim, it is clear that it is 
the product of intense se lf-awareness and probably reflects a sense 
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of the way in which different categories of materia l resonate with 
each other inside us. The abstract notion o f this resonance is con
fi rmed by his general claim that t he arts can re late to each other, but 
less like language and poetry and more as pure sound, like music: 
'All art const ant ly aspires to the cond it ion o f music. For whi le in all 
other kinds o f art it is possible to distinguish the matter from the 
form, in music they ca n become perfectly identi~ed.'3 His argument 
that we have different responses to different categories of phenom
ena, and that if there is a model for the overa ll response it is t hat 
evoked by music, invites the reader to concentrate on t he response 
to purely abstract form . This has the advantage of all owing Pater to 
play down those features that earlier writers had emphasised. Moral
ity of content is replaced by abstracti on of form, an int ellectual 
response substituted by one that is sensual. 

The fundamenta l character of this shift was already apparent in 
another essay in the volume, that on Winckelmann, origina lly pub
lished in 1866. In its last paragraph Pater asks how modern art can 
relate to the needs generated by modern life and comes up with an 
answer that reinserts humanity into the whole system of nature : 

The chief factor in the thoughts of the modern mind concerning 
itself is th e intricacy, th e un iversality of natura l law, even in the 
mora l order. For us, necessity is not, as of o ld, a so rt of mytho
logica l personage without us, with whom we can do wa rfare. It is 
rath er a magic web woven through and through us, like that mag
netic system of which modern science speaks, penetrating us with 
a network, subtler than our subtlest nerves, yet bearing in it the 
central forces of the world 4 

Just as we have to learn to understand how natural law transcends 
morality, so we have to experience necessity, not as something to 
comba t outside ourselves, but as something like a network running 
throughout our being and integrating us with the whole world . Pater 
is vague about whether he is t hinking more in terms of the magnet ic 
theories current at the time or of the networks of nerves that were 
then becoming ever more visible, but whichever image is uppermost 
in his mind the reader is left with the sense that our relation to the 
world is best understood as physical and sensual. 

In t he conclusion to 'Poems of W ill iam Morris' (1868), which was 
to become the concl usion to the first edition of Studies in the History 
of the Renaissance, he went even further. In pursu it of an under
standing of modern thought he invites the reader to imag ine just 
looking at nature: 
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What is the whole physica l life in that moment but a combination 
o f natura l elements to which science gives thei r names? But t hose 
elements, phosphorus and lime and delicate fibres, are present 
not in the human body alone: we detect them in p laces most 
remote from it . Our physical life is a perpet ua l motion of them -
the passage of the b lood, the waste and repa iring of the lenses 
of t he eyes, the modifi cation of t he t issues of the brain under every 
ray of light and sound - processes which science reduces t o 
simpler and more elementary forces ' 

Pater here views the human being as a mass of chemica ls, the life of 
whose different parts is governed by scientific laws. This view pre
pares for his most strikingly materialist image when he claims that 
'success in life' is 'to b urn always with ' a 'hard gem-like flame" Man 
is at his best when he burns wit h an intense flame such as that pro
duced by the famous Bunsen burner discovered in 1855. Man is not 
only made o f chemica ls, he can burn like a gas. 

M uch more important, in terms of its implications for his approach 
to art, is his notion that the tissues of the brain are modi~ed by every 
ray of light. Pater is only extrapolating from the growing awareness 
that the brain was somehow physiologica lly affected by sensory expe
riences, but the conclusion he comes to is startling ly close to modern 
understanding of the brain's plasticity. O ne can fee l how this approach 
to the brain contributes to an understanding of the history of art in his 
account of Rapha el, published in 1892. Raphae l's success was not due, 
as is often suggested, to 'Iuck' and 'genius' but to hi s possess ing 'the 
attitude of the scho lar'. It was this attitude that led him to study ca re
fully in each of the environments in which he spent time, Urbino, 
Perugia, Siena, Fl orence and Rome, incrementally acquiring powers 
unti l he emerged at the end as a 'genius by accumulation'. Reach ing 
for a way of presenting the artist's achievement in his short life of thirty
seven years he describes him as something li ke a super computer: 
One way of getting some clearness in our picture of him 

is to distinguish the various divergent outlooks or applications, 
and group the resu lts of that immense intelli gence, that still 
untroubled, flawlessly operating, completely informed under
standing, that pure cerebra l power, acting through his executive, 
inventive or creative gifts, throug h the eye and the hand ... In that 
way, you may follow him along many va rious roads t ill brain and 
eye and hand sudden ly fa il in th e very midst of his work - along 
many vario us roads, but you can fol low him along each of th em 
distinctly.' 
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Pater visualises Raphael as operating in a number o f modes, almost 
resembling computer prog rams, each carefully developed in such a 
way as to allow him to reach maximum effectiveness in a different 

work o f art . 
The process involved is described in specific det ail in his autobio

graphical essay 'The Child in the House' (1 878). The story consists in 
'the noting ... of some things in the story of his sp irit - in that process 
of brain-building by which we are, each one of us, what we are.'s For 
examp le, he remembers seeing flowers fall from the lime tree, 
observing 'How insign ificant, at t he moment seem the influences of 
the sensib le t hings which are tossed and fall or li e about us, so, or 
so, in th e environment of early childhhod. How inde libly, as we after
wards discover, they affect us." As the story of his childhood proceeds 
he goes on t o use a system of imagery that compares t he brain's 
f ibres to t hose found elsewhere in nature. Reca lli ng how 'in the 
process of ou r brain-bui lding, as the house of t hought in wh ich we 
l ive gets itself together, like some airy b irds-nest of fl oat ing thistle
down and chance straws, compact at last, little accidents have their 
consequences', he remembers how one summer's evening he filled 
his arms with the crimson flowers of a red hawthorn and how th is 
affected him deeply. That night he dreamed o f a magic ro adway of 
crimson fl owers, and always afterwards was reminded of th at experi
ence, not on ly by such flowers, but by 'the goodly crimson, still alive 
in the works of the old Venetian masters or o ld Flemish tapestries'.'o 
Since it was the abstract colour of the flowers, as much as anything, 
that had lodged in him through the process of 'bra in-building', any
thing that shared that colour brought the original experience back to 
li fe. Such bra in-bui ld ing in childhood can have a vital ro le in shaping 
the artistic preferences of our maturi ty. What Pater is telling us is that 
our neuro logical history is made up not only o f the accumulated intel
lectual concentration of a Raphael, but of the chance sequence of 
our sensuous and emotional encounters. 

Pater, the doctor's son, who had been brought up surrounded by 
pets and greenery in the Kent countryside, had already learned from 
Ruskin to look intently at nature and art before he discovered in 
W inkelmann a passion, like his own, for the male body. In Oxford he 
would also have learned of the latest science, of chemistry and physics 
and especially of the biology of the nervous system, science that 
helped him to understand the intensity of his sensual experiences and 
the power of memory in the formation o f t he individual. It was this 
conjunction that provided him with the t erms he used, whether to 
expl ain the past success of an art ist like Raphael or t o prepare his 
younger conte mporaries for their own future achi evements. 

15 

Taine 

A fi gure of comparable personal orig inality to Ruskin, b ut more 
informed and in t une with his age, and almost equa l to Marx or 
Darwi n in his infl uence at the time, was the Frenchman Hippo lyte 
Taine (1828-1 893). The son of a lawyer in t he Ardennes, his educa
t ion took him to Paris, where he eventually became a student at the 
Eco le Normale. Exceptio na lly energetic, his ambit ions for an acad
emic career we re frustrated by his po litica l views and independence 
of mind, but his freedom allowed him to trave l to Eng land and Italy 
and to write on many topics before he eventua lly, in 1864, succeeded 
Vio llet-Ie-Duc as professor o f aesthetics and history of art at t he 
tco le des Beaux-A rts. 

Ta ine digested a vast amount of t he scientific knowledge of his 
time and tried to apply a scientifi c method to the study of all areas 
of human behaviour. As he said in th e preface to the second edition 
of his Essais de critique et d'histoire (1866), his desire was to create 
'an ana logy between natural hist ory and human history'. ' An impor
tant step in t his enterprise was the writing of De I'intelligence (1870). 
As he states in the preface, he has attempted to establish the phys
ical process that leads from sensat ions to thought to knowledge : 

We have attempt ed to construct or sketch out the whole theory 
of elementary sensations, to advance beyond the ordinary 
bounds, up to t he limits of the menta l world , to indicate the func
t ions of t he principal parts of t he brain, to conceive the connec
t ion of molecular nervous changes with thought. Other abnormal 
cases, borrowed both from students of insanity, and from physio l
ogists, have enabled us to explain the genera l process of illusion 
and rectification, whose successive stages constitute our various 
kinds of knowledge.' 

Taine's materialist approach leads him to see words such as 'reason', 
' intell igence' and 'will', key terms in contemporary debate, as just li t
erary metaphors: 
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All that observation detects physio log ica lly in the living being are 
cells of different kinds, capable of spontaneous deve lopment, and 
modified in the d irection of this development by the concurrence 
or antagonism of their neighbours ... Just as the living body is a 
polypus of mutually dependent cells, so the active m ind is a 
polypus of dependent sensations and images, and in the one 
case, as in the other, un ity is nothing more than a harmony and an 
effect. ' 

Taine's view of the brain as a compl ex 'po lypus' made up of cells 
arranged in differentiated areas was based on the latest work on the 
phys io logy of t he nervous system and in pa rti cu lar on the observa
tions on the loss of mental capacities produced by head wounds 
in man and vivisection in animals. Th ese allowed him privileged 
insights into the brain 's miraculous complexity and integration. 

Much of what he says corresponds wi th the science of today, as 
for examp le his recognit ion that the grey matter of the outer cortex 
is crucial to intell igence, but, while he was o f the opinion t hat any 
area of t he cortex cou ld t ake over t he work of another, we now know 
t hat the cortex too is liable to a high degree of specialisation. In 
other cases his descript ion, although bas ically correct, is too crude 
to capt ure the complexity of t he brain's operations. Typical is his use 
of the term 'image' as the principa l veh icle for t he brain's operations. 
Describ ing a bird's nesting instinct he describes how, 'at the sight of 
straw, hair and wool, the notions of their combination and usage 
arise in him without preliminary experi ence' by 'the play of an hered
itary mechanism; it is an order of representations - t hat is to say, of 
grouped images; and therefore if the images are destroyed, it - that 
is the instinct - is destroyed." Today it is d ifficu lt to locate such 
instincts, but it is possible to understand with some precision the 
interrelation between t he visual and motor systems on which they 
rely for t heir implementation. 

The te rm ' image' is one fundamenta l to Taine's view of t he mind 
and it occupies book two, following on from book one on 'signs'. By 
an image he means the t race left in the brain by some sensation. 
Once established it becomes a substitute for the sensation and g ives 
us all sorts of remarkab le ab ili t ies. It all ows the chess pl ayer to p lay 
b lindfolded, the painter to copy an absent model, the mus ician to 
hear a score when he looks at it, and it all ows us to experience t he 
same emot ions as we would if the rea l chess board, model or sym
phony were experienced by our senses: ' It provokes the same 
instinctive movements and the same associated sensations. '5 Images 
are t hus acquired perceptions that become t he basis of ou r knowl-
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edge of the past, the present and the future. For Taine t hey are the 
psychologica l man ifestation of physiological experience and there 
can be litt le doubt that the reason he gives them such prom inence 
in his theory is because so much recent work on ha llucination, 
dreaming and memory had demonstrated the richness and auton 
omy of inner visual experience. It was these discoveries which not 
only inspired him to g ive menta l imagery such importance in De I'in
telligence, b ut also gave him the interest in visual art that led to his 
appointment at the t:cole des Beaux-Arts. 

The close relation between his work on physiology and psychol
ogy and hi s stu dy of art comes out clearly in the course of lectures 
that he de livered at t he t:cole between 1864 and 1869, and which 
were published first separately and th en, from 1882, cumulatively, in 
the PhilQsophie de I'art. If the brain is regu lated by rules, so are its 
products. As he says in t he preface, art seems to be typically the 
p roduct of chance, as capricious as the wind: 'Still, like the wind, it 
has its precise condi t ions and its fixed laws.'6 What this means 
becomes clear immediatel y. A ll works by a sing le art ist have much 
in common, so do works by other artists of the same p lace and 
period, and the reason for t his is that t heir pub lic shares the same 
formation as t he artist s. The way different communities develop in 
different p laces is comparable to the way the d ifferen t t rees t hat we 
find as we travel from south to north all grow in d ifferent environ
ments. It is the same with art: 'The products of the human spirit, like 
th ose of live nature, can only be explained by t heir milieu'" The tra
d it ional notion t hat plants grow in d ifferent environments had 
recently been brought within a scientifi c system of worldwide appli
cation, especially by Alexander van Humboldt's use of isot herms to 
explain the extraordinary localisation of part icular p lants in the high
lands of South America. Taine is looking for an equivalent system in 
the field of culture. 

There are many consequences of this scientific approach, but one 
is spelled out at the start. This new science does not say: 'Despise 
Dutch art , it is too coarse, and on ly taste t he Ita lian." Inst ead it has 
'sympath ies for all forms of art and for all schools, even for those 
which are the most opposed ', just as botany studies all plants w ith 
an equal interest. He continu es, ' It is itse lf a sort of botany, app lied 
not to plants, but to the work of men. As such it follows a general 
movement which today brings closer together the moral and natural 
sciences, and wh ich, g iving to the former, the principles, the caveats, 
the d irections of the latter, gives them the same solidity and assures 
them the same progress.'? Taine's reference to botany reminds us 
that Montesq uieu's original argument t hat cu lture was strong ly influ -



102 Neuroarthistory 

enced by clim ate and terrain was probably inspired by his awareness 
of the importance o f such features for a wine-grower. Based on his 
greater knowledge Ta ine could now g ive Mont esquieu's hunch a sci
entif ic basis and attempt t o create a new human botany. He could 
even hope that his history of art would not just have analogies wit h 
science but actually meet scientific criteria. 

Following up on his desire to b ring art hi story closer to natural 
history, Taine realised that he had to give a new prominence to the 
role of nature in shaping culture and that meant paying parti cu lar 
attention to the natural environment. To exp lain what this meant he 
argued that just as you find the essence of a li on in its carnivorous 
diet so you fi nd t he essence of the Low Coun tri es in the fertile river 
depos its t hat enriched its soil, th e geo log ist's alluvia (alluvions): 
'From this one word are born an infi nity of parti cu larities that make 
up all t he manner of being of the region, not on ly t he externa l 
appearances of that which it is in itself, but the sp irit and the moral 
and p hysical qualities of its inhab itants and their works." o Taine goes 
on to describe the cloudy skies, t he green landscape, the cattle, the 
brick houses set with glazed pottery outside, the brown barrels and 
yellowish glasses inside, and the cleanliness and phlegm of t he 
people. All are a p roduct of a mo ist and fertile soil and humid atmos
phere . Together they make up its essential character, and it is to 
bring out t his character of t he whole and the objects o f which it is 
made up that art exists. Artists of all kinds, poets, painters and musi
cians, can capture this 'character' because they take from objects an 
'ori g inal sensation' (sensation origina/el. In other words, the 'think
ing and nervous machine feels the repercussion of the shock. Invol
untarily the individual expresses his inner sensation; his body makes 
a gestu re, his attitude becomes th at of a mimic, he needs t o repre
sent the object to the outsi de as he has conceived it.''' Taine evi
dently here thinks of the b rain as he describes it in De I'intelligence, 
in terms of a sensitive mass of cells, ready to receive impressions that 
will transform it. 

Later in his lectures on t he painting of t he Low Countries in part 
three he illustrates his point. A lthough the environments of the Low 
Countr ies and of Venice share a predominant e lement, water, which 
means that they have a generally sim ilar effect on th e eye and con
sequently on the art with wh ich they are associated, the comb ined 
impact of the greater brightness of the sun in Venice and the differ
ent materials, such as marble, on which it sh ines, resu lts in an effect 
which is sign ificantly distinctive. 

The extent to which such differences can shape a who le culture 
comes out most clearly in his discussion of Greek scu lptu re in part 
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four: 'In this case too it is the physica l structure of the land that has 
left on the intell igence o f the race the imprint that we find in its works 
and in its history ... The eye grasps effortlessly the shapes of objects 
and takes from them a clear image."2 The fact that bare rocky moun
tains are everywhere only strengthens the effect, wh ich is especially 
characterist ic of Attica where the air is particularly clear: 'It is thus 
t hat nature, by t he forms with which it populates his spiri t, incl ines 
immediately the Greek to fi rm and clea r conceptions.'13 The Greek 
mind is shaped di rectly by th e Greek cl imate and landscape and so 
too are all its products, impl icit ly rangin g from art to philosophy. 

With his new knowledge of th e brai n's sensibility to impressions, 
Taine was able to take perceptions that had long been current, give 
them some scientific basis and, by using that basis, expand on them. 
Several sixteenth-century write rs, from Paolo Pino to Giorgio Vasari, 
had claimed that whi le Florentine art was ch aracterised by line, 
Venet ian art was characterised by colour, and Taine can now suggest 
why this was so. Similarly, he was able to build on the ancient cliche 
t hat Attic oratory was more clear and pure than o ther schools, such 
as the Asiatic, and W inckelmann's notion that the distinct ive features 
of Greek art were attributable to its climate, by pointing out how the 
general character of visua l experience in Greece was most evident 
around Athens. The new element in his approa ch is t he underlying 
idea that such experience has a decisive impact on the individua l's 
menta l formation, and th at impact is governed by physiological 
principles. 

Taine's theory of the Greek mind in part four of the Phi/osophie is 
presented in its first chapter, ent it led, unlike t he comparable chap
t ers of ea rlier parts, 'Race' , and, alt hough he does not really explain 
what he means by the term, he is at pains to suggest why, in the 
Greek case, it is more appropriate t o use such a word, with al l the 
b io logica l overtones t hat soon were to become so dangerous. As he 
says at the beginning, 'A peop le always receives its imprint from the 
land that it inhabits; but this imprint is that much stronger the more 
uncultured [inculte] and child like lenfant] it is at the t ime when it 
sett les down.' The Greeks did not have much culture when they 
settled in the Aegean and t hat was why t hey were so affected by it. 
When the French and t he Eng li sh settled in other continents than 
Europe they took with t hem everything from arms to ideas, in other 
words 'an ancient and compl ete civili zation, and so t hey could main
tain their acquired type and res ist th e influence [/'ascendant] of th eir 
new milieu,'4 As the term 'acquired ' makes clear there is nothing 
inborn in the French and Eng li sh that will protect them from the infiu
ence of the new environment, t he only thing that insulates them is 
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their culture. Although there is much in the Phi/osophie t hat conveys 
what we would now ca ll racism, and in t he case of the Greeks he 
uses the term 'race' d irectly - just as the use of such terms as 
'phlegm' reveals the shadow of humoura l t heory and ascendant 
recalls astrology - his genera l f ramework causes him to give a much 
smal ler ro le to interna l, inborn and inherited cha racteristics t han to 
extern al factors such as environment and culture . The p rin cipal 
reason for such an avoidance o f the larger pitfa lls o f p rejudice was 
his knowledge of the way in which the b rain worked and, above all, 
his recognit ion of what we would now call its p lasticity. 

This recognition o f the brain's susceptibi lity to external infl uence 
was not new. It has already surfaced severa l t imes in this book, but 
developments in neurology during the 1850s and 1860s, such as 
those that culminated in Camil lo Golgi's sta ining t echniques, which 
had revea led the ever more refined 'molecular' structure of the 
nervous system, allowed him to sense the brain's suscept ibility to 
passive exposure to the environment in a way that anticipates 
modern views. It was Taine's knowledge of these developments that 
allowed him to differentiate the properties of the minds of the infant 
and the adult. We wou ld not now be as ready to use an analogy 
relatin g to the infant mind to exp la in the degree to which the ancient 
Greeks were affected by thei r natural environment, but th ere are 
ways in wh ich it is appropriate to apply it in t his context A commu
nity, such as that of the pre-cl assica l Greeks, that does not already 
possess a socially t ransmitted world view and an elaborate toolkit of 
material resources is indeed more likely to be shaped in its attitudes 
by passive exposure to the natura l environment. Taine's knowledge 
of the brain was rudimentary in comparison to that ava il ab le today, 
but it did revea l to him the subtl ety of its structu res. Nor should the 
art historian forget that the same discoveries about the refinement 
of our neural networks t hat inspired Taine's perceptive views on our 
susceptibi lity to purely passive exposure to the environment were 
one element in the context for the recognition in the 1870s of a 
movement of 'Impressionism', . 

16 

Vischer 

In 1872 Charles Darwin pub lished his book on The Expression of the 
Emotions in Man and Animals, which made use of the French doctor 
Gu illaume Duch enne's detailed anatomies of the face's muscula 
tu re, and a yea r later in Germ any there appeared another impor
tant work which also drew on recent medical knowledge and was in 
some ways more influent ia l entitled Das optische Formgefiihl: Ein 
Beitrag zur Aesthetik (On the Optical Sense of Form: A Cont ribu
t ion to Aesthet ics), published in Leipzig in 1873. This book by 
Robert Vischer (1847-1933), which was his doctoral t hesis for t he 
University of Tiibingen, was only t he latest in a series of works by 
German th inkers that used new medical knowledge as a basis to 
th ink afresh about art 

Arthur Schopenhauer was one of the writers who went furthest in 
th is di rection in his Die Welt als Wille und Vorstellung (The World as 
W ill and Representat ion) (fi rst volume publ ished in 1819, the second 
in 1844).1 Drawing particularly on the Recherches physio/ogiques sur 
la vie et la mort (Physio logical Researches upon Life and Death) 
of Xavier Bichat he developed t he idea that image making had a 
neurologica l basis. 'What is imagination? A very complicated physi
ological occurrence in an animal's brain, whose result is the con
sciousness of a picture or image at that very spot" Great artists are 
people in whom the anatomy of the brain is so subtle that they can 
produce sharper and more refi ned images. In the fo llowing decades 
doctors became more and more interested both in psychology gen
era lly (Wilhelm Wundt) and in the neural basis of perception in par
ticu lar (Helmholtz), but it was the aesthetician and art historian, 
Robert Vischer, who most successfully in teg rated biology and aes
thetics by relating the ideas of his father, Friedri ch Theodor Visch er, 
on empathy to the work on dreams by Karl Albert Schemer. The 
young Robert's ambit ious new theory o f aesthet ics did not inaugu
rate a great career. His progression through the academic hierarchy 
was slow and his later writing undist inguished . But his invention o f 
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the expressive term Einfuhlung for the concept of empathy inspired 
a whole generation and set the tone for many of the art historical 
debates of the next fifty years. 

Vischer for the first time distinguishes a more passive looking from 
a more active scanning, noting how the latter leads to the involve
ment of the hand, as when a child reaches for the moon" He is now 
able to begin to explain the visual preferences, which people, since 
Plato, had seen as based in abstract mathematics, in biological 
terms, noting explicitly, for example, that we find symmetry about 
a vertical axis much more appealing than symmetry about a hori
zontal axis 'because of the analogy of the body'.' Of much more 
far-reaching importance, however, is his use of Scherner's work on 
dreams as the basis for a wide-ranging account of how we symbol
ically and empathetically relate to our environment. As Scherner 
had claimed, the images in dreams 'serve only to mirror subjective 
moods, which they do as follows: the stimulated parts (nerves, 
muscles) are imitated by analogies to their shape (usually on an 
enlarged scale) with the help of an object only remotely similar. 
using the representation of a house and its parts, in particular, to 
allude to the body as a whole or its parts." This idea Vischer applies 
to our waking life. As he says, 'Thus I project my own life into a life
less form' with the result that when he sees a very small object such 
as a star or flower he feels compressed and 

When on the contrary, I see a large or partially overproportioned 
form, I experience a feeling of mental grandeur and breadth, a 
freedom of will ... More specifically, the compressed or upward 
striving, the bent or broken impression of an object fills us with a 
corresponding feeling of oppression, depression, Of aspiration, a 
submissive or shattered state of mind.6 

Such empathy means that we can feel a particular cliff as defiant, or 
'in the branches of a tree we spread our arms longingly'.' Artists rely 
on such a capacity: 

Like the subjective observer engaged in a responsive feeling, the 
artist always works from the outside in. This internalizing process 
may at the same time relate either to the viewer's imagination or 
objectively to a represented, apparent or real individual content 
(attentive feeling for the purpose of empathetic feeling). The 
artist, however, can reshape such content only internally (as with 
the composition derived from immediate feeling), that is, in 
advance of his representation of it. The way in which he represents 
it will always have a stylistic and subjective value of its own. B 
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Vischer does not go far in applying his approach to art history 
although he talks of the 'stormy character and rushing energy of 
Rubens' technique" and the 'silent mysticism' and 'organic purity' of 
Raphael and Durer,'o but his ideas had an enormous effect through 
his successors Johannes Volkelt and Theodore Lipps on art histori
ans such as Heinrich WCilfflin. 

The most important achievement of Vischer and the other stu
dents of empathy was that they realised that seeing involves more 
than the eye and the brain, engaging the whole person. The study 
of dreams, in which the eye was not involved, but in which the imag
ined visual experience could be related to the dreamer's experience 
of his or her own body, alerted people to the possibility that the 
body might be involved in truly optical vision. And this new aware
ness was sustained by the growing understanding both of the par
allelism of the motor and sensory networks and of their interrelation 
in the head. In places like China, with their different theory of cor
poreality, such an awareness had been around for a long time. In 
Europe it was new. It was also correct, as evolutionary theory might 
lead us to expect and modern neuroscience has shown. Humans 
learn rapidly and socialise easily because of an inborn inclination to 
follow in the brain the movements and emotions of those around 
them. In 'mirror neurons' neuroscientists have uncovered some of 
the basic physiological and psychological mechanisms involved in 
such empathy. 
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Goller 

The work of Adolf Goller (1846-1902) was almost unknown in the late 
twentieth century, until his most rema rka ble work was trans lat ed into 
Engl ish and edited by Harry Ma llgrave. ' As a professor of architec
ture, Golle r's concerns were much more focused on the formal issues 
of his discipline t han were Robert Vischer's, but t his concentration 
allowed him to produce one of the clearest and most systemat ic 
studies of the relation between the history of art and human nature. 
His ideas were app lied most wide ly in his major pub li cation, Die 
Entstehung der architektonischen Stifformen: Eine Geschichte der 
Baukunst nach dem Werden and Wandern der Formgedanken [The 
O ri gin of Arch itectu ral Styles: A History of Architecture According to 
the Origin and Development of Ideas of Form) (1888). They emerge 
most cl early, t hough, in the lecture 'Was ist die Ursache der immer
wahrenden Stilveranderung in der Architektur?' (What is the Cause 
o f Perpetual Style Change in Archi tecture?). Th is was de livered orig
ina lly at his institut ion, the Stuttgart Techn ische Hochschule, and 
published in a volume of his essays in 1887. 

The lecture begins with a contrast between the wealth of the prod
ucts o f nature and the similar riches of t he creations of the human 
hand. It t hen moves quickly onto a celebration of human vision: 
'Within ourselves have emerged the tiny optical apparatus that 
reflects the might iest phenomena within a minute compass and also 
the awesome faculty t hat carries optical images into our conscious
ness and enables us, with a sense of delight , to extract the beauty 
of form from out line and light and shadow." This prepares for a 
reflection on evolution as a feature both of the natural environment 
and the world of human creat ions, and the admission that, while 
people have long refle cted on the laws govern ing nature, t hey 
have not thought enough about the laws govern ing changes in the 
human sen se of beauty. 

Reminding his aud ience of the sequence of European arch itec
tural styles that led to thei r present stylistic situation he remarks, 'We 
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know what is happening, but we cannot stop it. It is only too obvious 
that we are following a law, t he same law that once pushed the High 
Rena issance itself into the Baroque, the early Gothic into the late 
Gothic - the same law that has carried every other style from ascent 
to flowering and from flowering to decay.' It is this law that will be 
Goller's topic: 'I shall endeavour to identify t he psychological causes 
from which our sensibil ity to t he beauty of the decorative forms o f 
any arch itectural style changes with time and to show how the indi
vidual's attitude to individual form accounts for the inevitability 
of the perpetua l style change in architecture." He will not discuss 
painting or sculpture because w ith t hose arts the form is indissolu
b le from content. He will instead concentrate on architectu re, 
because only wit h arch itecture is it possible to dist ingu ish 'pu re form ' 
as something which can p lease us wit hout evoking thought. As he 
says, 

the pleasure of pure form is still an unsolved riddle of science. 
wi t h pure form, feel ing is presented without t hought; here t he 
course o f meaningless lines, t he relat ion of meaningless propor
t ions, the p lay of meaning less light and shade, is sometimes a 
source of great pleasure, sometimes entirely indifferent to us. 
Vainly do we in either case ask the reaso n why. Vainly do we search 
our minds for the explanati on o f a feel ing that has nothing to do 
with thought' 

It is this prob lem th at he sets out to so lve. 
First, though, he has to dispose of a so lution that has already been 

offered by o thers, one based in the mechanics o f vision. Any expla
nation, he argues, has to take into account the nature of the visual 
process: 

We know that t he observer's eye, in following the lines o f the form, 
will t urn back and forth, up and down, by means o f its muscles; 
we know that t he light rays fall on the retina o f t he eye and stim
ulate the ramif ication of the opt ic nerve; we know that this st imu
lus is conveyed by the optic nerve to the bra in. What happens 
there is sti ll unclear as a mechanical process: it is the conscious 
imagining [Vorstelfung] of form. If the form is beautiful as pure 
form, p leasure appears in none of t he first three processes but 
only in the last - in the conscious imagining " 

Given this process he considers t he suggestion that p leasure in form 
is connected with some 'p leasurable feeling in the eye's motor 
system'. It may be true that we prefer looking at straight lines and 
regu larly curving li nes rather than broken straight lines and irregular 
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curves, but this cannot be due to the 'physica l process of muscula r 
movement', partly because t he muscular movement would vary 
depending on t he posi t ion of our head and partly because propor
tion, which is an important source of pleasure, is not associated with 
muscu lar movement at all. The p leasure, in other words, is rooted 
not in the physiology of the muscles, but in the mind, and so, implic
itly in the physiology of the brain ' 

It is this intellectual p leasure that is his concern. The princip le 
concept he rel ies on for this is the idea of t he 'memory image' 
(Gediichtnisbild) , that is t he image of something t hat we slowly build 
up in our memory after repeated vi ewings: 'The mental work th at we 
do in forming the memory image of a beautiful form is t he uncon
scious mental cause of the pleasure we take in that form." The 
process involved is like that through whi ch we are ' imprinted' with 
beautiful forms during ou r education. In other words, 'The individ
ual's sense of form is dependent on memory content, that is to say, 
on images of forms seen earl ier and retained in the memory.'" The 
process is not simple. For example, with a large object which has 
many views it takes a lot longer to build up the necessary series of 
memory images. What is important, however, is that when, in the 
end, the image is complete, the p leasure immediately diminishes, 
producing a t hird law: 'Our pleasure in the beauty of a meaningless 
form diminishes when its image becomes too clear and complete in 
ou r memory. It is this far-reaching psychologica l law of " jading" 
[Ermudung] o f the sense of form, which imposes perpetual style 
change on architecture ." The remorselessness of this law is illus
trated by the way in which it applies to all forms even the most 
beaut ifu l: 

A rchitectu ra l history shows th at everywhe re, even with the noblest 
forms, jading is inevitable. Those Doric columns ofthe go lden age 
of Greek architectu re were soon no longer slender enough; the 
Roman ent ab latures and capitals of the fi rst centu ry were soon no 
longer rich enough; the facades of th e High Renaissance were 
soon too flat I How are we to explain the abandonment of the most 
beaut iful forms created by the masters of the greatest ages of 
architecture and their replacement by others that, in our opini on, 
have lesser value? Is t here any explanati on other than that jading 
is independent of the value of the form 1 '0 

However, it is equal ly important that in the case of a work such as a 
painting or sculpture - or even a cathedral - where viewing brings 
with it reflect ion and deep intellectual fee ling, the jading does not 
take place. The law applies on ly to forms that mean nothing but 
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form. Goller's argument is not as seamless as he would like. Clearly 
it is questionable whether it is possible to separate off form as form 
in archit ecture in this way and impossib le in the other arts, but t he 
principle that the building up of a memory image leads eventually 
to jading is a dear one. The neurolog ical processes he assumes are 
now widely recognised, although today they would be p resented 
rather differently. 

The best exampl e of the way in which Goller's th eories fit with the 
findings of modern neuroscience is in his consideration of the way 
architects avoid jading. One way is simply to use familiar e lements 
to make different compositions. Another is to use th em in different 
combinati ons . A third is simply 'to intensify [steigernJ t he charm of 
o ld forms' by lengthen ing the proportions, increasing the ornament, 
deepening t he shadow, multip lying the mou ldings or the vert ica ls or 
t he horizonta ls." This last approach is close to th at now analysed 
under the heading of the 'peak shift' phenomenon . The term origi
nated in the 1950s when it was shown, using 'peaks' on graphs, that 
pigeons who were rewa rded for pecking at a col our o f a particu lar 
wave length and not rewarded for pecking at another colour wou ld 
peck most enthusiastically if the wavelength of the fi rst colour was 
changed in a direction away from the wavelength that brought no 
reward. In late r experiments more rel evant to th e study of arti stic 
response it was si mi larly shown that rats which are trained to asso
ciate a reward with a rectangle rather than a square will react even 
more positively if one dimension of the rectangle is extended t o 
make it look even less like a square. Both sociob iologists and 
neuroscientists have used the phenomenon to expla in styl istic 
change in art. '2 

Goller makes interesting qua lifications o f his law. For example, he 
cla ims th at older d esigne rs are more likely to avoid jading by intro
ducing new composit ions and combinations, whi le young ones with 
their less well-formed memory images are more likely to j ust t ry to 
intensify existing features, a pred ispositi on also more apparent in lay 
peopl e for similar reasons. He evidently regarded such a process of 
intensificat ion as particularly dangerous because it was easy for 
peop le to go on changing until t hey have gone too far in a part icu
lar direction. Yet another qualifi cation is th at the more buildings that 
are built in a part icu la r period the faster the chan ge will occur, as 
happened in t he Midd le Ages, or in Goller's own t ime. As a resu lt it 
is possib le to put all t hese facto rs into something resembling a sci
entific equation: 'The pace of p rog ress vari es in the different cente rs 
of a style, depending on the level of building act ivi ty and on the 
involvement of o lder and younger talents. In this way, more or less 
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significant centers are formed that dominate a particu lar region and 
establish a local stylistic trend.''' No examples are given to illustrate 
or demonstrate the cl aim, but it is clear enough to allow readers to 
test it aga inst their own experiences should they so wish. 

The same is t rue of an equally clear claim, one that can be thought 
of as d rawing together the observations of Winckelmann, Ruskin 
and Taine and giving them a much more systematic formulation: 
since local experiences are so important, there can be no universa lly 
va li d assessment of the beauty of archit ectura l form : 

If we find a similar sense of form among members of a narrow 
circle, it is because the images of the same landscape, the same 
works of their ancestors, t he same domestic and communal lives, 
and in particu lar the same architectural works have influenced 
their sense of form, and the unanimous judgement of those 
members is then assumed to be a kind of objective knowledge. 
Thus t here exists a certain co llective sense of form among con
tempora ry members of a family, of a school, of a city, of a nation, 
and o f humanity as a who le. But the wider we draw the circle, the 
less will be the agreement and the greater will be the differences 
in the individual sense of form; the longer the circle subsists, the 
greater wil l be t he change that takes p lace between the begin

ning and the end. '" 

This paragraph is pe rhaps the most remarkab le in the who le essay 
and one of the most perceptive in the history of art. 

Thinking in terms that are much broader t han those used in t he 
rest of the text, he uses the idea of the 'memory image' to argue 
that anyth ing in the visua l environment, landscape, material tradi
tions, the apparatus of people's private and public lives is liab le to 
influence their visual tastes. Anything that an individual looks at fre
quently is liab le to lead to the formation o f memory images in his or 
her b rain and cumulatively these memory images will lead to the 
establishment of a dist inctive 'sense of form' . Such a sense o f form 
will t hen be shared with all other individuals who have similar visual 
experiences. And this allows it to be applied at a range of levels 
from the fami ly, th rough the school, city and nation to humanity. It 
is sufficient that peop le share the space where t he experiences are 
located. Also important is sharing the same t ime, although, given 
the way memory images accumulate to create a sense of form , there 
will usually be a great measure of conti nuity. Goller's 'sense o f form' 
thus anticipates fe atures of Baxandall 's 'period eye', but sign ifi cant ly 
does not stress the conscious social fo rmation so crucial for Baxan
da ll's 'soci al history of style'. Instead, he emphasises the purely 

Goller 113 

passive exposure to the visual environment, t he impact of wh ich is 
indeed much easier to confirm using mod ern neuroscience. The dis
appointment is that the claim is purely theoretical. Unlike Baxanda ll, 
he g ives no examples of such a 'sense of form' in practice. 

The essay ends with some refiections on the consequences of 
'j ading ', beg inning wi th the observation th at, although it may seem 
a bad thing because it has meant the dea th of great styles, it has in 
fact been beneficial in preventing stagnation and promot ing inno
vat ion: 'The jading that affects the sense of form is not inimical to 
architecture; on the contrary it is essent ial to its deve lopment.'15 

The clarity and coherence of Goller's theory is large ly a product 
of his concentration on a Sing le art form , architecture, and the 
breadth of his knowledge of th at art form . Arch itects in late nine
t eenth-century Germany had a grea ter knowledge of architectura l 
fo rms than those of any other p lace or period. Not only were t hey 
aware that t here had been a rapid sequence of styles in thei r own 
territories, frequent ly influenced by externa l tradit ions, t hey were 
also able to t ravel by t ra in taking in many examples in a short 
period. This allowed t hem to fo llow the sequences of monuments 
wit hin Germany as well as acquire an awareness of foreign t raditions 
by pursu ing t hem to their roots in Ita ly, France and elsewhere. Stu
dents of the visual arts o f Goller's generation, especially German 
students, given their count ry's central position in Europe, were, li ke 
Darwin on The Beagle, exposed to a w id er range of data in the fie ld 
of t heir primary expertise than anyone had been previously. As a 
resu lt they wou ld have unconsciously become more and more sen 
sitive t o patterns of va riat ion through t ime and from p lace to place. 
Picking up on sensibi li t ies t hat were emergent in Ruskin and Taine, 
who experienced similar p rivileges, but to a lesser degree, and 
being, t hrough the influence of scientists such as Helmholtz and 
Heinrich Hering, more conscious o f the new understanding of the 
brain, wri ters like Vischer, Goller and Wi:i lffl in sensed patterns of 
va riation in artistic behaviou r that rema ined unperceived by others 
w ith a narrower knowledge. They were also conscious enough of 
t he ir own neural make-up to exp laih them in neuropsycholog ica l 
terms. 

For someone such as Goller whose pro fessiona l position gave him 
an interest not in all the arts, but in architectu re alone, the formula 
t ions that resulted could be startlin gly clea r. Since t he data he was 
wo rking with came from a sing le f ield it was more easily synthesised. 
As he went from ci ty to city, from bui ldi ng to bui lding, he would have 
unconsciously experienced th e formation of a p lethora of memo ry 
images in his own brain before he used the idea of memory image 
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formation as the basis for his theory of architectu ral change. It was 
because of this convergence in his experience of arch itecture that 
he could build such an ambitious theory. It was also, however, sad ly, 
because of his iso lation in that fi eld t hat hi s ideas had relatively little 
impact, although, as we shall see , they we re powerful enough to be 
attacked immed iate ly after t heir pub li cation by Heinrich WOlfflin. 

18 

Wolfflin 

Heinrich Wii lffl in (1864-1945) had been exposed t o a similar conver
gence of circumstances as Goller. Indeed, the same factors would 
have affected him more intensely. Being younger, the new knowledge 
of t he brain wou ld have affected him more deep ly, and, com ing from 
Switzerland, cent rally p laced between Germany and Italy, Austria and 
France, he was in an even better posit ion to enjoy the benefits of the 
advancements in rail t ravel. He also benefited from the improved 
access t o images of works of art made possib le by photography. And 
all this meant mo re to him because he was tra ined part ly as an art 
historian, f irst in Basel with Jakob Burckhardt (1818-1897), and t hen 
in Berl in and Munich. Wolffl in began working along similar lines to 
Goller, developing his own new theo ry about the response t o art , and 
especially architecture. This was articu lated in a brilliant short doc
toral dissertati on Prolegomena zu einer Psychologie der Arch itektur 
(Prolegomena to a Psychology of Architecture) (1886), wh en he was 
only twenty-two, a year befo re Goller's essay. 

His starting point is t he need to explain why everybody feels the 
expressive power of arch itecture. Laymen find that buildings have 
moods and art historians f ind that they ill uminate the characters of 
periods and peop les.' Like Go ller he noted how some have suggested 
that this is an optical phenomenon, reflecti ng the different ways in 
which the muscles of the eye react to curves and zigzags, but for Wolf
flin this is simply not adequate to explain the richness and complexity 
of our response to architectural forms. Wolffl in is sympathetic to Robert 
Vischer's idea of a bodily reaction, but feels that what he is discussing 
is an imaginative, that is a mental, rather than a physical, response. 

In his view we have to consider that the who le body is involved: 
'The optic nerve-st imulat ion direct ly causes an excit at ion of t he 
motor nerves, which produces a contracti on of particular muscles.'2 
Wolfflin here for the fi rst t ime exp li citly describes a visua l experience 
in t erms of an interaction of the visua l and motor system. However, 
he is also anxious to stress th at t he reaction stimulates not just bodi ly 
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movement but emotion. Emotiona l expression involves the whole 
body, not just face muscles or extremities, and he points out again 
what Alberti had noticed, that when we see someone else experi
encing an emotion such as pain we too are affected by it in the same 
way, even feeling pain in th e same p lace. A chil d cries when it sees 
someone crying and we feel pain when we see someone undergo
ing an operat ion. The depth of ou r response is ill ustrated by the 
way our own breathing may be affected by being aware of someone 
else's. Of course, if we are in contro l of ourselves we can limit t his 
response, wh ich is why 'He who has not t he ability to tempora rily 
stop thinking about himself, will never enjoy a work of art, sti ll less 
be able to make one.'] Welffl in's recognition of the importance of 
relaxing consciousness when either respondin g to or making a work 
of art, is new and fo ll ows directly on from his awareness that the 
nervous system has a life of its own. The role of a purely rationa l 
response is repeatedly p layed down. 

Having establ ished that it is wi t h our bod ies that we react to bui ld
ings emotionally, We lffl in goes on to g ive some examples of how 
this works. In t he field of proportions, horizontal t hings 'rest' , verti
ca l things 'stand', the square which is in between is 'clumsy, pon 
derous, contented, boring, good natured, stupid ' (fig. 17). As a result 
we experience a 'progress from the corporea l to the moral to the 
intellectual'. ' The connection between form and feel ing is also il lus
trated by the way in which lines relate to the tempo of breathing . 
Whi le the idea that our rea ction to lines is determined by eye move
ments carr ies little weight in hi s view, the observation that the 
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varying height of t he waves in a line suggests variations of speed of 
breathing can be wide ly applied, and not just to individua l people 
but t o who le cu ltures: 

In relation t o the sign ificance of tempos of breath ing for the 
expression of moods, this point is very important for historical 
characterization. One can observe that the older a people is the 
faster it beg ins to breathe in its arch itecture, the more excited it 
becomes. How quiet and restfully run the lines of an early Doric 
temple. . Then in the Ionic there is a quicker mobility ... and as 
anci ent culture comes to its end, the more it pursues a febrile, 
hasty movement. Peoples that from the very beg inning are qu ick 
of b lood go the furthest. One t hinks of the suffocat ing pace of t he 
lines in Arabic decorations. Unfortunately I must here content 
myself with hints, a historical psychology, much more a psycho
log ical art history would have to be able to fo llow the growing 
speed of lines in all exactitude and would certainly find that the 
development always comes first in decoration.s 

Welfflin here himself atta ins such a speed of argument t hat he almost 
loses himself as he is swept along by his idea, but his claim is impor
tant in its theoreti ca l ambition, since it provides a grid to cover both 
peoples and periods. Peoples have cha racters of different 'speeds' 
and whatever the original speed of a community it w ill on ly get 
faster. As he himself accelerates, he relies more and more on asser
tion. The basic proposition that lines with waves of d ifferent sizes 
affect us in predictable ways may be founded in a supposedly sci
entific claim that such waves represent in some sense breathing of 
different speeds, and so different speeds of movement, but the 
inference about the differentiation of peoples and the regu lar way 
they 'age' is only an unsubstantiat ed assertion. 

As an example of the re lation between proportion in architecture 
and peoples Welfflin goes on to oppose the Ital ian Gothic style, 
wh ich represents 'the nat ional preference for wide and restful 
proportions' to a northern European urge for height and for towers, 
and goes on to propose a general theory t hat ' in t he history of the 
p roportions o f gables. . we can follow the whole development of 
world views' 6 Gothic architecture in general he sees as particularly 
expressive and taking his cue from Goethe, who claimed in his essay 
on arch itecture (1788) that an increase in the slenderness of columns 
gives the mind a greater sense of elevation and freedom, he asserts: 
'Greater elevation and freedom! Th at is also the impu lse th at trans
formed the Romanesque style into Gothic forms.' We can sense his 
greater respect for Gothic in the emphasis he gives it in the drawing 
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comparing round and pointed arches at the end of the proofs of the 
Prolegomena (fig. 18).' He is contemptuous of functiona list explana
t ions of the pointed arch voiced by those who t hink that people who 
see more in the style are 'rid iculous d ilettantes'. Indeed, to prove his 
point that there is a connection between bodies and architecture he 
goes on to note how in northern paintings the figures are all attenu
ated and st iff. Again, al though he is not clear what the natu re of the 
connection is, he is confident that he has found a general rul e which 
can be applied across different cu ltures, as in his subsequent cl aim 
that in 'matu re cu ltures' orn ament dominates material. as can be seen 
in Gothic, Arabic and Late Roman architecture' In such an architec
tu re of excitement the viewer is required to respond with every 
muscle. In the final section t he overall principle is reasserted: 'An 
architectu ra l style represent s the deportment and movement of t he 
people o f t he period.' A lso reasserted is the need for a more exact 
science o f art history based in psychology: 'This would allow art 
history to re late the individual to the genera l and to laws. Psychology 
is far from the stage of perfect ion that wou ld al low it to offer hi stor
ica l characterization [geschichtlichen Karakteristik] as a syst ematic 
method [Organon], but I don't believe that goal to be unobtainable ." 

Taine had talked genera lly of developing a more scientific approach 
to art, and now Wolfflin attempts to realise the project. While Taine 
was interested in t he human nervous system generally, Wolffl in focuses 
on one particular aspect of its operation, the way in which it ensures 
that when we see something we are liab le to react to it with our whole 
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body. When we look at a building, all our muscles are affected and so 
is ou r breath ing. His approach to art is thus more concretely rooted in 
b io logy than any other proposed earlier and allows him to make 
general ru les for the ways in which different types of building affect 
us. Its most obvious limitations lie in the reliance on concepts that are 
on ly metaphorical ly biological. When Wol fflin talks of a Volk, people, 
it is never clear whether he is talking of a b iological race or a cultural 
community, and when he talks of a culture 'ageing' or 'maturing' he 
never explains how such a culture or process is defined. Sti ll , this does 
not deprive his method of its cl aim to be more scientific than anything 
before, both in its basis in a universa l human biology and in its app li c
ability to al l architecture, ornament and art. 

Two years after his doctoral d issertation, and st ill on ly aged twenty
four, Wolfflin p ublished his Habilitationschrift, Renaissance und 
Barock (Renaissance and Baroque) (1888), a work that was to become 
fa r better known than the more ambit ious, but unpublished, 'Prole
gomena'. 'o Indeed, the success of this new book, like that of its 
equal ly famous successor Die Klassische Kunst: Eine Einfuhrung in die 
Italienische Renaissance (Classic Art: An Introduction to the Italian 
Renaissance) (1899), is due largely to its non-theoret ical nature, as a 
clear, we ll- informed and sensit ive account of Italian sixt eenth- and 
sevent eenth-century architecture. However, the t heoret ica l element, 
part two, entitled The Causes of the Change in Style', does return 
to some of the arguments of the 'Prolegomena' and takes issue with 
Goller. like Goller, Wolfflin begins with a question, or rather two : 'Why 
did the Renaissance come to an end? Why was it followed, parti cu
larly, by th e Baroque?,1I 

In answering these questions he first dispenses with the two current 
explanations, one, the idea that peop le's sensib il ity became 'blunted', 
the other that the sensibility simply changed due to a change in t he 
spir it of the age. In the case of the ' blunti~g' thesis he clearly has 
Goller above all in mind and goes along with him up to a point: 

The basic assumption of this theory is correct. It is quite true that 
the organs of percept ion are numbed by an effect which is too 
often repeated. Our empathetic response to t his effect becomes 
less intensive, forms lose their power to impress because they no 
longer invoke t his response; they are played out and lose their 
expressiveness. This diminished empathy could be ca lled a 'jaded 
formal response' . While it seems doubtful t hat this process is due 
ent ire ly to a 'clearer memorized image' [as Adolf Gol ler would 
have us believe], it is feasible that this jaded response shou ld 
necessitate more powerfu l effects." 
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Wolffl in can go along wit h the idea of blunting, but it cannot be 
restricted to the area of pure form: ' If ... the baroque style some
t imes had recourse t o extravagantly powerful effects, t he reason is 
rather a reaction t o a genera l numbing of the nerves, and not to a 
jaded formal perceptiveness.'13 Moreover, Goller's concept of jading 
does not exp lain why the new style has such a pronounced and 
new character. According to his idea we wou ld rather expect late 
sixteenth-century art to develop in many directions as each architect 
sought to refresh it in a different way. Equal ly unsatisfactory, in Wo lf
flin's view, is t he attempt to explain the new style in terms of some 
'sp irit of the age', in the way that Gothic has been exp lained in terms 
of feuda lism, scholasticism or the life of th e sp irit . As Wolfflin mock

ingly observes: 

But we sti ll have t o find the path that leads from the cell of t he 
scholar to t he mason's yard. In fact litt le is gained by enumerating 
such general cultural forces, even if we may with delicate percep
tiveness discover some tendencies similar to the current style in 
retrospect. What matter are not the individual p roducts o f an age, 
but the fundamenta l temper which produced them. This, in turn, 
cannot be conta ined in a particu lar id ea or system; if it were it 
would not be what it is, a temper or a mood" 

It is this definition of stylistic change, not in terms of a change of 
form, but of a more general and all-embracing change, t hat alters 
the nature of the debat e. 

What he needs is a broader approach to style and he finds it in 
t he idea of empathy outlined in the 'Pro legomena': 

we must proceed from a psychological fact which is both familiar 
and easily checked. We judge every object by analogy with our 
own bodies. The object - even if completely dissimilar to our
selves - will not only transform itself immediately into a creature, 
with head and foot, back and front; and not only are we convinced 
that this creature must feel ill at ease if it does not stand upright 
and seems to fa ll over, but we go so far as to experience, to a 
high ly sensitive degree, the spiritua l condit ion and contentment 
or discontent expressed by any configuration, however d ifferent 
from ourselves. We can comprehend the dumb, imprisoned exis
tence of a bu lky, memberless, amorphous conglomerat ion, heavy 
and immoveab le, as easily as the fine and clear d isposition of 
something delicate and art iculated'S 

Nor is the relati onship one way. We can on ly see the object in te rms 
of our own feelings: 'We always project a corporea l state conform-
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ing to our own; we interpret t he whole outside world acco rding to 
the expressive system with which we have become familiar from our 
own bodies. That which we have experienced in ourselves as the 
expression of severe strictness, taut discipline or uncontrolled heavy 
re laxat ion, we t ransfer to all other bodies."· Th is being so, this must 
be how we relate to architecture: 'Whether a man's habits of deport
ment are light and p layful or solemn and grave, or whether his 
att itude to life is agi tated or ca lm; ... arch itectu re expresses t he 
Lebensgefuh l of an epoch.''' What Wo lfflin suggests is that people 
make build ings which reflect th ei r own bod ily feel ings. 

Th is argument he th en applies to th e exp lication of Baroque: 

To exp lain a style then can mean noth ing other than to p lace it in 
its general historica l context and t o verify that it speaks in harmony 
with other organs of its age. The point of departure for our inves
tigation of the origins of Baroque will therefore be the most anal
ogous comparison, that o f t he conception and representation of 
the human figure in the representat iona l arts, ra ther than a genera l 
kultur-historisch [cu lture-historical] sketch of the post-Renaissance; 
and the point of comparison will be the general appearance" 

Since the key to understanding style change in arch itecture is an 
understanding of habi ts of deportment as shown in the representa
tional arts, Wolfflin now turns to the history of painting to show that 
the increasing massiveness of Baroque architecture is matched by a 
similar increase in the massiveness of the human body, as illustrated 
for example by the contrast between Raphael's Galatea and that of 
Agostino Carracci. He even, at one stage, locates the orig in o f th is 
trend in one man: 'If the fate of art in genera l can be said to rest in 
the hands of a single man, then the origins of this new art may be 
traced to none other than Michelangelo." · Clearly, though, the trend 
is so widespread in poetry and music, as well as art, that Michelangelo 
can only be seen as a symptomatic character. Moreover, in spite of his 
earl ier warning about a ku/tur-historisch approach, other factors are 
seen to p lay their ro le, such as the spiritual ity that comes from relig ion. 

In the end, therefore, the advantage of Wolfflin's approach is less to 
provide an explanation of change, than to offer a way of seeing change 
as a widespread phenomenon affecting all of culture. He never gives a 
reason for why the human body becomes more massive, but he re lates 
that tendency to so many aspects of life that we are left feeling that we 
understand the trend even if we cannot identify its causes. 

Wo lfflin's ideas have many sources in psycholog ical theories then 
cu rrent in the German-speaking world, but his tone is perh aps 
shaped above all by his need to make art hist ory as independent as 
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possib le of o ther d iscip lines. While Hegel, and later Burckhardt, his 
own teacher, had seen art as a symptom of cu lture, Wolfflin wanted 
to see art as one aspect of a general tendency in Lebensgefuhl (l ife 
feel ing) in which no element had a predominant influence. Indeed, 
if the way people experienced their bodies was ult imately the key 
to experience, then an artist such as Michelangelo, by establishing 
a new p hysical type, might be seen as having a decisive impact on 
that experience. Wolfflin never goes th is far, but by playing down 
cu lture and playing up art he makes such an approach possible, 
giving art not only a new autonomy but a new opportun ity to take 
on a leading role in Lebensgefuhl. 

Having developed this approach as a young man, Wolfflin contin
ued to develop it throughout his life in works such as Die Klassische 
Kunst and Kunstgeschichtliche Grundbegriffe (Principles of Art 
History) (1915). Concentrating above all on deve lop ing a language 
o f formal description, he was able to give generations o f students 
of art history a feeling that t hey had mastered a tool as ana lyt ically 
effective as the language o f the scientist . He was also in harmony 
with a contemporary trend in the visua l arts that more and more 
tended to see 'form' as having a life of its own, independent of 
meaning, and moving from representation to abstraction. In texts 
from Adolf Hildebrandt's Das Problem der Form in der bildenden 
Kunst (Th e Problem of Form in the Representational Arts) (1893) to 
Wilhelm Worringer's Abstraktion und Einfuhlung (Abstraction and 
Empathy) (1908) form became an ever more important conce rn in its 
own right. Soon abstract art itself was to emerge, making form seem 
a subject of such importance that it transcended the manifest variety 
of nature. The interest in form led away from visual nature. It also led 
away from the human body and t he theo ry o f Einfuhlung. 

Only rare ly did W6Ifflin later return to psychology. One case was 
in his discussion of the unease provoked by the reversing of an 
image, as frequently happened with wrongly inserted lantern 
slides.20 Another was in his even later Ita lien und das deutsche For
mgefuhl (1931), translated in a post-Second World War cl imate 
nervous of such nationalistic formulations as The Sense of Form in 
Art (1958). In this work, in a discussion prompted by the fourth cen
tenary of Durer's death in 1528, Wolfflin returns to one of the t hemes 
of the 'Prolegomena', beg inning with a paragraph that recalls the 
remarks of earli er writers: 

To the traveler arriving in Italy from the North, the world appears 
all at once more tangible, simpler, and more definite. With what 
clarity the prism of the first campanile stands next to the Church l 
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How distinctly expressed are t he proportions of the form of the 
church it selfl What a simple cube is the villa on the hill of 
cypresses, as definite in its contours as are the nearby cypresses 
in form and direction ! Everything down to the single column, is 
firmly self-contained; and the forms seem set apart from one 
another in more explicit contrast than in the North." 

Wolffl in does not say in so many words that the difference between 
Italian and German art derives ultimate ly from the difference in t heir 
natural environments, in the light, the trees, the hills, but the sug
gestion is planted in the reader's mind. Ruskin would have recog
nised a characterisation similar to his of the Florentine environment 
with which Turner had such difficulty." Gol ler would have appreci
ated the nod in the direction of his col lective 'sense of form'. 

There are in fact substantial parallels between Goller and Wolfflin, 
despite all the latter's protestations. Both tr ied to g ive art as much 
autonomy as possible and p robab ly both did it for the same reason. 
Both were teachers, one o f architecture and the other of art history. 
In both, a powerfu l new influence on t he formation of their neura l 
networks was a concern to increase the independence o f their field 
and so of their profession, at a t ime when professionalisation was 
increasing everywhere in Europe. Other influences were the ideas 
they picked up from conversat ions, lectu res and readings. But the 
most important influence of all was t heir absorption of a much larger 
body of visual materia l than any of th eir predecessors. Partly because 
of the increased ease of train trave l and partly because of the 
increased use of photography, they had a richer store of what Goller 
wou ld call 'memory images' than any of their predecessors. The rep
etition of attentive viewing had inevitable effects on their neura l 
development, allowing them to sense and articulate laws whose 
neurological basis is only now being revea led. 
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Riegl 

Alois Riegl (1858-1905) was, like Wolfflin, a trained art historian, 
though born not in Switzerland or Germany, but in Austria. He was 
also, like his slightly older Swiss contemporary, critical of materialist 
and functionalist accounts of art, such as that offered by Gottfried 
Semper. But he was much less interested than Wolfflin in the bio
logical and psychological relation between the maker or viewer and 
the work of art, and this is partly because his concern was less with 
architecture, painting and sculpture, arts which had direct and indi
rect references to the body, and more with the decorative arts, where 
the connection was less obvious. Indeed, his first job in 1886 was 
working for Vienna's Museum of Applied Arts and his first book was 

on oriental carpets. 
His first important publication, however, did try to bring the dec

orative arts closer to the so-called fine arts by giving them an elab
orate theoretical treatment. This was entitled Sti/fragen: 
Grundlegungen zu einer Geschichte der Ornamentik (Problems of 
Style: Foundations for a History of Ornament) (1893)) and was based 
on courses he had just begun teaching at Vienna University. One of 
Riegl's core claims was that he wanted to abandon Semper's expla
nation of architectural decoration in terms of the adaptation of tech
niques from fields such as textiles, and replace it with an explanation 
that is closer to nature. For, as he says, 'the human desire to adorn 
the body is far more elementary than the desire to cover it with 
woven garments, and. . the decorative motifs that satisfy the 
simple desire for adornment, such as linear, geometric configura
tions, surely existed long before textiles were used for physical pro
tection." He then goes on to argue that 'all art forms are based on 
models in nature' and that this relationship is closest in sculpture, 
since both operate in three-dimensions.' On this basis he argues that 
we can make the a priori argument that the 'genetic' relationship 
between sculpture and painting is one in which the former preceded 
the latter: 'once human beings acquired a mimetic instinct, there was 
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nothing very complicated about modeling an animal reasonably well 
in wet clay, since the model- the living animal- already existed in 
nature. When, however, they first attempted to draw, engrave or 
paint the same animal on a flat surface, they were involving them
selves in a truly creative act.'3 This account, although deceptively 
matter-af-fact, raises a number of difficult issues. 

The notion of a human mimetic faculty is not new, and goes back 
to Alberti and Aristotle, but the idea that it was 'acquired' is, and 
must reflect the influence of the Darwinian idea that abilities were 
gained during evolutionary history through a process of natural 
selection. The claim that sculpture preceded painting is new and 
appears to depend on the assumption that the mimetic instinct had 
an overriding power, with representations in three dimensions being 
more fully imitative than those in two. Significantly the claim is 
backed up in a footnote referring to recent ethnographic research: 
'Travellers often describe how Hottentots and Australian aborigines 
fail to recognize their own image in a drawing or photograph: they 
can comprehend things physically, but not two-dimensionally
proof that the latter kind of perception presupposes an advanced 
stage of culture." This type of comparison, which is based on the 
erroneous idea that modern hunter-gatherer peoples can be treated 
as some sort of cultural fossils, was to be used again a couple of 
pages later when discussing the worldwide presence of the Geo
metric style: 'If, following the spirit of today's natural science, we are 
justified in assuming that contemporary primitive cultures are the 
rudimentary survivors of the human race from earlier cultural periods, 
then their geometric ornament must represent an earlier phase of 
development in the decorative arts and is therefore of great histor
ical significance." Riegl is wrong in his conclusion, but the fact that 
he traces its source to 'today's natural science' is important because 
he is admitting that, if science changes its view, he must then change 
his. 

In the following paragraphs, where Riegl discusses the origins of 
the Geometric style, he seems at first to move away from a natural 
framework, but in the end he returns to it: 'After sculpture came 
painting and out of painting came the line which became an art form 
in and of itself and was used without direct reference to any partic
ular model in nature. Since, of course, not just any irregular scribble 
can claim to be an art form, linear shapes were made to obey 
the fundamental artistic laws of symmetry and rhythm. As a result, 
straight lines became triangles, squares, rhombuses, zigzag pat
terns, etc., while curved lines produced circles, undulating lines and 
spirals' in what art historians call a Geometric style 6 This might seem 
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to take us away from nature, but only at first sight: 'The same laws 
of symmetry and rhythm that govern geometric shapes are appar
ent in the natura l forms of humans, anima ls, p lants and crystals as 
well. In fact it does not require any particu lar insight to perceive how 
the basic shapes and configurations of p lane geometry are latent in 
natural things." Riegl here takes up an argument from Semper's pro
legomena to Der Sti/ in den technischen und tektonischen Kiinsten 
(Style in the Technica l and Tectonic Arts) where the origins o f art were 
to be found in princip les such as rhythm, symmetry and proportion, 
all extracted from nature, from both the mineral and p lant world . He 
was, however, soon t o part company wit h his source. Semper had 
moved on to use this approach t o help to explain man's ready incli
nat ion to make use of t he patterns of the woven clothes and fences 
on wh ich his su rviva l depended, but this view did not appeal to Riegl, 
who preferred to see natu re itself as an autonomous influence on 
the earliest art. For him this art was less a product of some external 
mat erialist causation than a manifestation of human creativity. 

Riegl did not disagree with the idea that the Geometric style was 
a worldwide phenomenon which had sprung up spontaneously in 
many places, but fe lt that the influence of what he called 'intangible 
psychological processes' had been wrongly rejected by the materi
alists. Th e materia lists effect ively dispensed with the idea of 'a con
scious menta l act' in favou r of some sort of automatic adoption of 
the patterns, such as the zigzag, which are apparent in woven arte
facts 'because the symmetry of its slanting bands and rhythmic 
repetit ion would surely have delighted the human beings who 
accidenta lly prod uced it. O f course, should the quest ion arise at this 
point as to the source of this delight and what might have caused it 
in p rimit ive people, it would have to be fastid iously ignored.'8 Riegl 
is right to pose t he question about the source of this delight, not 
because it wou ld have floored his riva ls, but because it does need 
answering, and can be today using the idea of neural p last icity. As 
a resu lt of looking repeatedly at a vital object such as a text ile, the 
viewers' neural networks and neurochemistry would indeed have 
been affected, g iving them a p reference for looking at such config
urat ions wherever they found them· 

For Riegl, though, the notion of some unconscious preference 
generated by man-made artefacts is simp ly not convincing. 
However, as he admits, this idea 'was read ily accepted in art histor
ica l ci rcl es. The histo ri ca l, scientific spirit of our age, ever ready t o 
p robe in reverse the ca usa l re lationships of all p henomena, was more 
than charmed and satisfi ed by a hypothesis that could claim an origin 
so natural and so ast onish ingly simple for so eminent an intellectual 
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sphere as that of art." 0 A few pages later Riegl expands his attack 
on the 'materialists' g iving his own view of recent intellectual history. 
The fau lt li es in, 

the materia list, scientific worldview, fi rst promu lgated by Lamarck 
and Goethe and susbsequently brought to maturity by Darwin, 
wh ich has left such grave consequences in its wake even in the 
field o f art history. As a para llel to the effo rt to explain the evo lu
t ion of the species by means of the purely physica l drive for su r
vival, there was also an effort to d iscover primary and intri nsically 
physical mechanisms for the intellectua l evolution of the human 
race. Art obviously represented - or so one thought - a higher 
stage of int ellectua l evolut ion and therefore cou ld not have been 
present from the very beginning. First came technology, wh ich 
concentrated on pure ly practica l matters; then, out of experience, 
and only after t he cu ltu re had somewhat advanced, d id art appear 
on the scene. '1 

Rieg l's view here is t o some extent a caricature, but he is right that 
evolut ion ists tended to favour the not ion that human behaviours 
emerged in a series of stages, with practical activit ies such as 
weaving preceding higher artist ic ones, and he is right in thinking 
that they were wrong. We now recognise that art, such as the paint
ings from the Grotte de Chauvet or the sculptures from Voge lherd, 
which date from around 30,000 BC, is at least as ea rly, if not earlier, 
than complex techno log ies such as weaving, which appeared about 
the same time. 

Rieg l did not know these works, nor d id he know the details of 
the dating of Pa laeol ith ic art, bu t he d id rea lise that Prehistoric art 
d isproved t he cla ims o f the materialists. For him their who le theory 
collapsed in the face o f the evidence not o f ancient and primitive 
art, but of the earl iest art in the form of the cave art from southern 
France. As he says, not only does this art, found especially in the 
Dordogne area, revea l li ttle of the angu lar and the linear, t here is 
no evidence t hat t hey were yet able to weave. Instead, t he over
whe lming majority o f t he art consists o f representations of an imals, 
and according to Riegl sculptural rep resentations precede those in 
two d imensions. This o f course f its w ith his view that the main drive 
is m imetic: 'a ll art istic act ivity begins with the direct reproduction 
of the actua l phys ica l appearance of natural things in response to 
an imitative im pulse that has been spurred int o action by a psychic 
p rocess.''' Riegl was dea ling w ith very incomplete evidence, but 
his observati ons are broadly in line with th e information kn own 
today. 
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It is true that we now know, as just noted, that weaving was prac
tised around the t ime of the earliest art, but we also know that it had 
little influence on the earl iest pa intings, engravi ngs and scu lptures. 
We also now know that Riegl was wrong in st ating that sculpture 
decisively preceded painting and engraving, but that does not inva l
idate his general point about the predominance o f lifelike imagery. 
Indeed, among the general points he makes t hat provide the basis 
for building up a better system of explanation is his observation that 
' the an imals depicted on t he various implements were either a 
source of food or a source of danger:" Riegl is ta lking only of the 
animals carved on weapons, but his point cou ld be as eas ily applied 
to more monumental pa inted and sculp ted works, and his division 
of th em into two ca tego ries based implicit ly on th e raw emotions 
they would evoke anticipates features of a current explanat ion for 
why early representations do indeed fall into these two categories, " 

These facts of the history of art may suit Riegl's argument, but that 
is not the reason he advances it with such passion. The main reason 
why he objects to the materialist view is that it diminishes the ro le 
o f the human mind. As he says in summing up, 

The impetus did not arise f rom the techn ique b ut, on the contrary, 
from th e particu lar arti st ic impulse. First came the des ire t o create 
the likeness of a creature from nature in lifeless material, and then 
came the invention of whateve r technique was appropr iate ... It 
must have been an immanent artistic drive, alert and restless for 
action, that human beings possessed long before they invented 
woven protective coverings for their bodies. 15 

All of art history presents itself as a continuous struggle with mate
ria l; it is not t he tool - wh ich is determined by the technique - but 
the art ist ica lly creative idea th at strives to expand its creat ive rea lm 
and increase it s formal potential. 'Why should this situation, which 
obtain s throughout t he history of art, have been any different duri ng 
its initia l stages?' 16 Riegl's main objection to the materialist explana
t ion is t hat it d iminishes the va lue of art ist ic activity. He is determined 
to preserve the idea that it is the conscious mind t hat is in control, 
carefully shaping the tools to express its 'creative ideas' according 
to its Kunstwollen (will-to-form). 

Riegl must have realised th at this position was not a strong one. 
His argument that the earl iest humans approached thei r work with 
al l the conscious intentiona lity of a modern artist did not sound con
vincing as an explanat ion of Palaeolithic representat iona l art, and as 
an explanat ion for what happened in his own field, the decorative 
arts, it was not as persuasive as Semper's concept ion of the influen-
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t ial ro le of artefacts such as texti les. What he needed was a theory 
t hat sounded as scientific as Semper's, but wh ich gave nature not 
artefacts the more important ro le in shaping the hi story o f art. 

By the late 1890s he was meeting this challenge, working on a 
manuscript Historische Grammatik der bi/denden Kunste (Historica l 
Grammar o f the Visual Arts), which became the basis for a lecture 
course in 1899. The t ext begins with a clear statement about the inte
gration of art with nature: 'The human hand shapes its works out o f 
dead material after exact ly the same rules of form , as nature does 
hers. A ll human art-making [bildende Kunstschaffen) is in its foun
dati on nothing other than a making in competition wi th nature. 
The source o f all pure aesthetic pleasure lies in the observation of 
the correspondence between the wo rk of art and t he mat ching work 
o f nature [what Riegl later ca lls 'the moti!'). Art history is t he history 
of the success of creative humanity in its competition with nature."7 
No one before had offe red such a universal account of what art is 
both for the maker and the viewer, and no one had rela ted art so 
d irect ly to nature. The extreme character of Riegl's claim emerges 
even more forc ib ly in the next paragraph whe re we learn that the 
laws o f nature that humans are trying to ri va l in their art are not those 
o f familiar appearances, nor those principally embodied in man. The 
basic law according to which natu re shapes al l dead (that is inor
ganic) matter is that of crystal lisation, the symmetry about a midd le 
axis which is manifest in t he smallest molecules. In living matter t he 
principles may appear on the surface to be different, especially when 
the living t hing, whether p lant or animal, moves, but internally the 
principles are the same. Rieg l's account of art ist ic activity is very dif
ferent f rom that in the Sti/fragen and t he difference comes out most 
clearly in his repeated assertion that the maker of an artwork may be 
quite unconscious of his inten tion to rival a work of nature. 

Th is is because the competition with nature is driven by an almost 
emotional react ion. As he says at t he beg inning of the first chapter, 
man was first intimidated by nature because everything that grew 
and moved regardless of human will appeared to have a life of its 
own. This primitive type of Weltanschauung (world view) led early 
humans to treat all living things as gods and it was this that led 
humans to try and riva l them. Rieg l admits that it is impossible to 
prove his claim, but equally he says it is impossible to deny it, since 
even the most savage communities no longer live in that prim iti ve 
state. W here his argument becomes more persuasive, because it ties 
in with t he later history of European art, is when he says that even 
as man became more conscious of his own powers and started to 
dominate nature, he still rea lised t hat the forces of nature could not 
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be controlled and so in order to represent their independent power 
he represented them through human figures, because it was in man 
that such au tonomy was so clearly embod ied. The popularity o f 
human person ificat ions of natural forces is expla ined in terms of our 
recognition that nature shares with us powers that we would like to 
think are ours alone. 

What this all means for the history of art is exp lained in the section 
on Die Motive, (The motifs). There he repeats his divis ion of matter 
into inorgan ic and organ ic and goes on to point out t hat the 
crysta ls out o f which inorgan ic matter is made have two principal 
p roperties. They are made up out of angular p lanes and they are 
symmetrica l about a centra l axis. These fo llow from the laws of 
nature and it is these laws that humans 'naturally' fo llowed when they 
felt the 'drive' to shape such material for decorative or uti litarian p ur
poses. He can only hypothesise about t he p rocess involved, saying 
t hat in those circumstances human beings 'unconsciously but 
nonetheless inevitab ly asked themselves: how wou ld nature have 
proceeded faced with the same task'. " It was the equally inevitable 
answer that led them naturally to give their works a symmetrical basic 
form, to contain them wit hin combinations o f angular fi at p lanes and 
to endow them wi th immobility. This is why it should be a princip le 
of art hist ory that this law applies right up to the present day. Since 
he rea lises this claim is a strik ing one, he goes on to note how Bur
ckhardt had noti ced crysta lline principles not on ly in architectu re but 
in the composit ion of paintings. The advantage of fo ll owing t hese 
laws is illustrated, as Semper had pointed out. by the elevated taste 
manifest in much art o f the Naturvo/ker: 'Primitive peop les create 
inorganic products of eterna l va lue in a state of unconscious cer
ta inty, while Ku/turvo/ker make most ly organic art works of limited 
tastefulness (Geschmacksgi/tigkeit) ."9 Rieg l's line of argument here 
is slippery but clever. Looking for a natural, as opposed to an arte
factual, origin for the properties that were omnipresent in the dec
orative arts, he found it in the building blocks of nature, crystals. The 
fact that these geometrical properties of crystals also resembled 
those long admired in the tradition that descended from Greek art 
gave them unimpeachable credentials and this allowed him to go 
on to cla im that t he 'primitive' peoples who embodied t hem most 
single-mindedly in their art often made works t hat were better than 
t hose produced by the 'civil ised' . 

O ne prob lem rema ins, however. The notion t hat the earliest ar t 
was based on the forma l properties of inorganic cryst als might seem 
hard to square with the evidence of representationa l Palaeoli thic art 
that he had discussed already in Sti/fragen. Rieg l has several reac-
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tions to this problem. One is simply to say that he thinks t his Palae
ol ith ic art was not the earliest and that it was preceded by one that 
was more inorganic and crystall ine. Another is to point out that the 
opposition between the inorganic and the organ ic should not be 
overstated. For a st art, if you look closely at organ ic things they too 
share many propert ies wit h the inorganic, as illustrated by t rees, w ith 
their cells, growth rings and leaf patterns. Besides, growing things 
when at rest are in fact re lative ly symmetrica l and angu lar and it is 
on ly when a plant is exposed to externa l pressure, or wh en an an imal 
experiences fear, th at the symmetry is broken and they take on 
curved forms . Aga in, an imals in early art are shown not with the 
chance trai ts of individuals, but with the constancy of types. These 
points allow Rieg l to imagine, w ithout any evidence to support the 
claim, an earlier art form, like t hat found in some primitive tribes, 
with an idol, for example, represented by a square post, marked on ly 
by two holes for the eyes. It was on ly after this stage t hat men went 
over to t he more organic art of the Dordogne and eventua lly that of 
Egypt because of new, more conscious conceptional goals related 
to the competit ion with nature. 

This, though, did not mean that the inorganic was abandoned. 
People only introduced as much o f the organic, in other words the 
rounded and t he mobile, as was necessary to meet their concep
tional aims, preferring always to increase the inorganic, the closed 
and the symmetri ca l, as much as possible within t he constraints of 
those goa ls. It is this tens ion t hat underli es the whole histo ry of art, 
which can be seen as a constant osci ll ation between what Riegl ca lls 
Harmonismus and Organism us, or in the language of his contem
poraries, Idea lism or Styl isation and Naturalism or Il lus ionism. This 
osci llation fo llows a clear pattern. The Harmonismus phases are 
always more tradit ional and conservative and last longer. The Organ 
ismus phases are always shorter and more revolutionary and inven
tive. This does not mean that the former are less important than t he 
latter, as not only laypeop le but scholars are apt to think. A rt goes 
on changing in the conservative periods, on ly more slowly. ~) 

Rieg l's argument in the Historische Grammatik has neve r received 
the attention it deserves. This is partly because it was not published 
until 1966, but its subsequent neglect has other causes. One 
prob lem is that it is fou nded in a desire to develop a theory of art 
that embraces both 'appl ied' and 'fine' arts and, because of t his, it 
is sometimes unclear which types o f work he has in mind. Certa in ly, 
what he says about the 'crysta lline' aesthetic is more easi ly applica
b le to ornament and decoration. The larger prob lem, however, is his 
attempt to construct a t heory t hat is based on assumptions about 
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human nature which are of a new universality, the most important o f 
which is that it is in our nature to fo llow nature's laws in our artworks . 
Not on ly is his repeated reference to nature a challenge to t hose 
who always saw art as an integra l p art of culture, but the cl aims that 
art was motivated by a single drive to compete wi th nature, and t hat 
th is ri valry was at its most intense not with the organic but with the 
inorganic, have proved part icularly hard to take. Even putting such 
resistances aside, t here were rea l diffi culties with the theory. On his 
own admission, th ere was no ev idence that 'inorganic' art had in fact 
preceded the more 'o rganic' art that was known from the Dordogne. 
More seriously, he offe red no other basis than assertion for two of 
his principal claims, first, that all art ex ists in a rivalry with nature and, 
second, that the earliest and strongest competition was with the 
'crystalline' structures of inorganic nature. It is hard to see how any 
humans befo re t he crystal log rap hic surge of the nineteenth century 
cou ld have looked at nature in this way. This means t hat Riegl must 
have believed that t he knowledge of t he crystalline st ructure of 
matter derived only from some sort of empathy, with its roots in t he 
nervous system. 

20 

Freud 

An Austrian contemporary of Rieg l was Sigmund Freud (1856- 1939), 
who also spent most of his life in Vienna. Although he was born in 
Moravia, his family moved t o the imperial capita l when he was three 
and he lived t here, apart from some months in Paris and Nancy, and 
shorter visits to Germany, Italy and elsewhere, uhtil he moved to 
London in 1938. Though not an art historian he wrote extensive 
essays on Leonardo and Michelangelo and th rough his writings on 
psychology he had an extraordinary impact first on artists, especia lly 
the Surrealists, and later on art historians, especially feminists and 
Poststructu ralists. It was what he said about images that most influ
enced t he artists and what he said about words that most influenced 
the art histo rians. The writings t hat were the source of this influence 
date fro m the period after he was forty, wh en he had estab lished 
himself as what he called a 'psychoanalyst', but th e foundation of his 
psychoanalys is was his training in neurology and clini ca l psycho logy 
and it is this background which needs to be understood if his extra
ordi nary contribution to twentieth-century culture is to be exp lained. 

Freud began his training in biology and medicine in 1873, a pro
pitious moment Thanks to the application of techniques involving 
electrical stimul ation and the careful observati on of the conse
quences of damage to the brain, especially the more loca l damage 
produced by modern weapons, knowledge about th e loca lisation of 
functi ons in t he brain improved rapi dly after 1850, with Paul Broca 
locating an area essential for speech in 1861, and Gustav Fritsch and 
Eduard Hitzig in 187 1 report ing t heir more wide-ranging f indings for 
the motor cortex. These glimpses of t he previously invisible work
ings of the brain could then be related to the processes sustaining 
t he expression of the emotions in man and animals, as presented by 
Darwin in his book of 1872 on t he subject, which has an extensive 
sect ion on 't he action of the nervous system '. Darwin stressed that 
these processes were 'independent o f the will" and his cousin, 
Francis Galton, shed further light on the unconscious mind th rough 
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his experiments showing that verbal 'associations' were equally inde
pendent of 'free wi ll' . Galton even went on to conclude that his 
experiments, beyond showing the prevalence of certa in common 
associations, provided a valid reason 'for believing in the existen ce 
of stil l deeper strata of mental operations, sunk whol ly below the 
level of consciousness'.' Ga lton first pub l'lshed his findings in 1879, 
at just the tim e th at the m icro-stru cture of the mind, one that might 
accommodate such 'deeper strata', was becom ing visible through 
techniques such as that pub li shed by Cam ill o Golgi in the year Freud 
began his studies. Thi s used sta ining to render the fine structure of 
neurons and neural networks vis ible under the microscope. The 
nervous system that peop le had been gesturing towards with 
increasing energy for two th ousand yea rs sudden ly started to revea l 

its secrets. 
Freud became a youthful leader in this new research. He worked 

on the spinal cord o f a prim itive fi sh, he published a book on t he 
relat ion between brain injuries and d ifferent types of aphasia, the 
d isrupt ion o f the abil ity to speak, and he came close to being the 
first person to recognise the anaesthetising properties of cocaine. 
Then, in 1885, he took the step that led to his movement away from 
cl inica l neurology towards medical psychology. Having spent several 
months in Paris working with Jean-Martin Charcot, the lead ing 
expert in the contentious phenomenon of hysteria, wh ich he saw as 
a condition rooted in the sexual problems of females, in 1889 Freud 
visited Hippolyte Bernheim in Nancy, who had come to realise the 
role in hysteria's manifestation of 'suggestion'. In between, Freud 
marri ed in 1886 and in order to secure his income he set up in private 
practice and soon started to use hypnosis in t he treatment of hys
teria. It was to increase his success and recogniti on in t his fie ld that 
over the next ten or fifteen years he deve loped the theories that 
were to become the found ations of psychoana lysis. 

The foundat ion for the t reatment was a view of the neura l basis of 
the mind that he outlined in a collection oftexts, whose aim was 't o 
furnish us with a psychology that sha ll be a natural science'.' Drafted 
in 1895, t his so-ca lled Project for a Scientific Psychology was on ly 
publ ished after his death. Freud founded his views in the latest neu
roscience, seeing the nervous system as made up of neurons, a term 
developed by Heinrich von Waldeyer-Hartz in 1891, each receiving 
'excitation through a cell process [later called a dendrite as it stil l is 
today] and d ischarging them through an axis-cylinder [later called an 
axon as it sti ll is today]; and furthermore that they have numerous 
ramifications with diameters of d ifferent dimensions.'4 Most impor· 
tant are the so-called cont act barriers by wh ich neurons are sepa-
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rated. These 'synapses', as they were to be labelled two years later 
by M ichael Foster and Charles Sherrington, Freud thought were 
undifferent iated, unlike the neurons themse lves which could 
become differentiated as a result of a current pass ing through them: 
'there may be a connection between differentiation and capacity of 
conduction, so that we may expect to find that the process of con
duction itself may create a differentiat ion in the protoplasm and con 
sequently an improved capacity for subsequent conduction.' This 
has str iking implications: 'One of the chief characteristics of nervous 
tissue is that of "memory": that is, speaking generally, a susceptibil
ity to permanent alte ration by a single process. This offers a striking 
contrast t o t he behaviour of a material that allows a wave-movement 
to pass through it and then ret urns to its former condition." Just how 
sign ificant this process is becomes clearer two pages later where he 
re lates t he change invo lved t o the p rocess of learning: 'Here is t he 
argument. These neurons are permanently altered by the course of 
an excitat ion; or (if we introduce t he theory of contact-barr iers) their 
contact barriers are b rought into a permanently altered cond it ion. 
And since psycho log ical experience tells us t hat there is such a thing 
as progressive learn ing based on recollection, this alteration must 
consist in the contact-barriers becoming more capable of conduc
tion." Accord ing to Freud such alteration only took p lace in what he 
called the central ps i (or psychological) system, not the phi (or phys
ica l) system of sensory and motor neurons extend ing to the body's 
periphery. This psi-system was in turn made up of two subsystems. 
One is in touch with the real world through phi, the other, the 
endogenous system, is driven by the body's interna l needs for things 
such as food and sex. 

Freud's model anticipates in many ways the science of a hundred 
years later. It acknowledges that the nervous system is built up out of 
a myriad of tiny cells ca lled neurons. It also recognised that these cells 
accommodated input at one end and output at the other, often 
involVing many branches, allowing current to flow in several direc
t ions. It recognised that such f low was affected not just by sense per
cept ions arriving from the external world but by powerful interna l 
drives re lating to food and sex. But the most remarkable correspon
dence with modern neuroscience was the claim that neurons were 
affected by the passage of conduction. Freud was wrong in seeing 
the change as involving the storing up of something like a memory 
as a resu lt of 'permanent alteration by a sing le process', and he was 
unaware that the locus of differentiation is p recisely at th e contact 
barriers, the synapses, where the terminat ions of dendrites and axons 
meet, but the basic idea that the passing of a current through a 
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neuron is li able to cause a change is fu ndamenta lly right. So too is 
the notion that if such conduction was caused by a painfu l stimula
tion it could in certain circumstances lead to the formation o f trau
matic memories, wh ich would affect later behaviour, although modern 
neuroscience explains t he process differently. Equally astute is his 
notion that our perceptions often operate sympathet ically because 

it is on our fe llow-creatures that a human being fi rst learns to 
cognize [t hat is to get to know a perceptual image]. The percep
tual comp lexes arising from this fellow-creature wi ll in part be new 
and non-comparable - for instance its features (in the visual 
sphere); but other visual percept ions (for instance, the movement 
of its hands) will coincide in the subject with his own memory of 
quite similar visual impressions of his own body - a memory with 
which wi ll be associated memories of movements experienced by 
himself. The same will be t he case with other percept ions of the 
object; thus, for example, if the object screams, a memory of the 
subject's own screaming will be aroused and will consequently 
revive his own experiences of pa in,7 

Freud's awareness that sympathy, or rather empat hy, has a neura l 
basis is we ll founded . 

For al l its compatibility with modern neuroscience, however, 
hi s model has many weakn esses. One of these is the separation 
between a visual unconscious and a ve rbal conscious, as in the state
ment 'one shuts one's eyes and ha llucinates, one opens them and 
th inks in words'.' Another is the way in which his thinking of th e com
munication between neurons in terms of 'flow' led him to give an 
excessive importance to the notion of 'quant ity'. It is this emphasis 
on quantity that allows him to treat t he flow as liable to build up 
behind the barriers between neurons until the accumulation is 
released. Essentia lly the metaphor of flow, which he sometimes 
described as a flow through a pipe, as if of a liquid, allowed him to 
develop a stilted image of the psyche, in which th e unconscious was 
a p lace where the memory of harmful, typica lly visual, experiences 
cou ld become 'cathected', that is held back, or repressed , unti l a 
guided conversation with the psychoana lyst brought about their 
release . 

In the following years, Freud was to progressively abandon his 
neural model of the psyche, but it still sustained the argument of 
The Interpretation of Dreams published five years later in 1900. This 
book, which Freud considered his most important, reflected the way 
in which convergences in his experiences had changed his opinions. 
Much of his t ime was spent working w ith fema les, whose d istur-
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bances could often be related to much earlier sexua l experiences, 
and fo llowing his own father's death in 1896 he recovered his own 
simi larly pa infu l memories, principally of his early jealousy of his 
father and the memory of seeing his mother's naked body. As he 
said in 1897: 'A sing le idea of general value dawned on me. I found 
in my own case too, t he phenomenon o f being in love with my 
mother and jea lous of my fa ther, and J now consider it a universa l 
event in early childhood." In t he ensuing years, Freud was to 
develop the core ideas on wh ich psychoanalysis rests, ideas such as 
t he Oedipus comp lex, the repress ion of ea rly sexua l memories, 
cathexi s, sublimation (the way in which an energy derived from an 
instinct when it is denied gratification is displaced into a more 
socially acceptab le int erest or activity), projection, regression, free 
association, and so on. 

These ideas start to take form in The interpretation of Dreams, 
wh ich in its revised form contains both the genesis and conclusions 
of his proposal. In it he repeats some of the bolder and more mis
conceived ideas found in the Project, such as the claim that all 
dreams, whatever their content or mood, are about 'wish-fulfilment'. 
As he bold ly asserts: The dream is the (disgu ised) fufilment of a (sup
pressed, repressed) wish','o the repression being because the wish 
is sexual in character. This schemat ic view allows him to begin to 
treat the symbo ls that occur in dreams in exclusively sexual terms, a 
trend that on ly intensifies in success ive editions of The Interpreta
tion of Dreams. Typical entries in his li st are: 

All elongated objects, such as sticks, tree trunks and umbrellas 
(the open ing of these last being comparable to an erection) may 
st and for the male organ (1909) - as well as all long, sharp, 
weapons, such as knives, daggers and pikes (191 1) ... Boxes, 
cases, chests, cupboards and ovens rep resent the uterus (1909), 
and also hollow objects, sh ips and vessels of all kinds (1919). 
Steps, ladders or staircases, or, as the case may be, wa lking up or 
down them, are represent ations of the sexual act'" 

He continues this theme in a later passage: 

A woman's hat can very often be interpreted with certainty as a 
genita l organ, and, moreover, as a man's. Th e same is true of an 
overcoat .... In men's dreams a necktie often appears as a symbol 
for the penis .... It is highly probable that al l complicated machin
ery and apparatus occurring in dreams stand for t he genitals (and 
as a ru le male ones (1919)) ... Nor is there any doubt that all 
weapons and tools are used as symbols for the male organ: e.g. 
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ploughs, hammers, revolvers, daggers, sabres, ete. (191 9). In the 
same way many landscapes in dreams, especially any containing 
bridges or wooded hil ls, may clea rly be recognised as descriptions 
of the genitals." 

What is remarka ble about th is list is that, although the claim that all 
symbols are sexual is now seen as overstated to the point o f absur
dity, t he underly ing assumption that t he mind may mistake one thing 
for another with which it shares some signal property is correct. Any 
long thin object may indeed in di fferent circumstances be mistaken 
for any other long thin object, because of the way our neural appa
ratus works. The visua l part of t he brain can now be broken down 
into different areas, such as those primarily concerned with such 
attributes as colour, movement or form, and it is by passing through 
t hose areas that the signals coming from the ret ina lead us to iden
t ify the object to which they have been exposed. Usually the signals 
are rich enough, and have suffi cient correspondence with signals 
received earlier fo ll owing exposure to a similar object, and so ou r 
j udgement about them is correct. Sometimes, though, t his does not 
happen and we make a mistake. More often, without us knowing it, 
the case is not so clear cut, and, al though we are able to correctly 
identify the object, some aspect of it, such as its co lour, form or 
movement, may suggest at the same t ime something else. Often 
such suggestions are cr itically infl uenced by context, since that is 
another element guiding our neural apparatus in its process of iden
t ificat ion. This is why in some circumstances an umbrella may indeed 
suggest a penis, while in others it may as easi ly suggest either a 
lethal weapon or an innocent post. Freud's experience o f using the 
latest technology to st udy t he extraordinary branching o f the brain's 
networks may well have unconsciously alerted him to the complex
ity o f the process o f identifying an object . His mistake was to allow 
patients' stories from the consult ing room and his own reflections 
fo ll owing his fath er's death to lead him to see that process, when 
occurring in the context of a dream, as prin cipally gu ided by sexua l 
hopes and fears. As a consequence his dream theory is 'seriously 
skewed and unfaith ful to most people's experience'. " 

Besides t he insights he gives us into the then current state of neu
roscience, Freud has a particu lar interest for art historians. Like a true 
neuroarthistorian he attempted to apply the t heories he developed 
based on his neuroscient ific knowledge to the study of the works of 
two of t he most famous art ists, M ichelange lo and Leonardo. His 
work on Leonardo, being the most wide ranging, can serve as an 
example here. Leonardo and a Memory of his Childhood, (Eine 
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Kinderheitserinnerung des Leonardo da Vinci), was published in 
Leipzig and Vienna in 1910. He begins his study of this gen ius at first 
cautiously, but soon asserts that psychiatric research 'bel ieves there 
is no one so great as to be disgraced by be ing subject to the laws 
which govern both norm al and pathologica l activity with equal 
cogency'." Freud's starting po int is the identif icat ion in Leonardo of 
a whole series of unusual t raits, including an incapacity to fin ish 
works, a tendency to experiment, a certain feminity, and an appar
ent insensit ivity to the violence of war or to the evil of the reprob ate 
duke Cesare Borgia. He then goes on to broach another subject 
observing, 'If a biographica l study is really intended to arrive at an 
understanding of its hero's mental life it must not - as happens in 
the majority of biographies as a resu lt of d iscretion or p rudishness 
silently pass over its subject's sexual activity or sexual individuality:" 

This prepares for a review of Leonardo's comments on sex and 
drawings of sexual activity, including th e surprising comment on a 
drawing of a copulating coup le t hat: 'when it comes to a drawing o f 
t he sexual act being performed st anding up, we must surely suppose 
that t here was a sexua l repression of quite special strength to have 
caused it to be represented in this isolated and grotesque way. If 
one wants to enjoy oneself it is usual to make onese lf as comfort
ab le as possib le: t his, of cou rse, is true for both the primal instincts, 
hunger and love: '· Having established, to his own satisfaction, 
Leonardo's sexual repression, Freud t hen goes on to use it as an 
exp lanation for his extraordinary craving for knowledge: 

O ur psychoana lytic studies of neurotic people have, however, led 
us t o form two fu rther expectations which it would be grat ify ing 
to fi nd confirmed in each particular case. We consider it probable 
that an instinct like t his o f excessive strength was already active in 
the subject'S earliest ch ildhood, and t hat its supremacy was estab
lished by impress ions in the ch ild's life . We make the further 
assumption t hat it found reinforcement from what were originally 
sexua l instinctive forces, so that later it could t ake the place of a 
part of the subject's sexual life." 

This causes Freud to want to find out more about Leonardo's child
hood, which leads him, like the conventiona l historian, to check con
temporary written records . These revea l on ly that his mother was a 
certain Caterina and his father one Ser Piero da Vinci, who had a 
ch ild less marr iage to a Donna A lbiera. 

In pursuit of more information about his subject's youth Freud next 
turns, in his second chapter, to the testimony of Leonardo himself. 
He finds only one text, but, for him, a crucial one: ' It seems I was 
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always destined to be so deeply concerned with vultu res; for I recal l 
as one of my very earliest memories that while I was in my cradle a 
vulture came down to me, and opened my mouth wit h its tail, and 
struck me many times with its tai l against my lips.' '' For Freud this 
adult fantasy relates to Leonardo's experiences as a child. His word 
for the vulture's tail, coda, points to a reference to the penis, also 
known by the same term, while underlying the whole story is a 
memory of his mother's nipple. So, behind an allusion to Leonardo's 
homosexuality lies in fact a reference to hi s re lation t o his mother: 
'What th e phantasy conceals is merely a reminiscen ce of suckling
or being suckled - at his mother's breast, a scene of human beauty 
that he, like so many artists, likes to depict with his brush, in t he guise 
of the mother of God and her chil d.''' For Freud, this story was sug
gested to Leonardo by his reading of ancient texts in which vu ltu res 
were said to be all female and so symbols of maternity, and what it 
tells us is that Leonardo sensed that t he search for knowledge which 
fuel led his energies had it s origin in an intense re lation with his 
mother. 

Freud then moves on to an elaborate account of psychoanalytic 
theory, claiming that a male chi ld's love for his mother may be so 
intense as to become a source of repression, out of which emerges 
a tendency for homosexuality. This, however, is not particu larly 
important for the development of his art. More significant is the fact 
t hat the vult ure story 'may be translated: "My mother pressed innu
merable passionate kisses on my mouth" ', 20 a memory which helps 
to explain the strange smile on the face both of the M ona Usa and 
of th e Virgin and St Anne in the Paris pai nting and the London 
cartoon. For Freud the representations of t he Virgin and St Anne not 
on ly reca ll Leonardo's own affectionate st epmother and step grand
mother, but in t he similarity of th eir ages they also evoke the pairing 
of Leonardo's stepmother wit h his t rue mother. This observation he 
t hen elaborates in a 1919 footnote by reference to a discovery by 
Oskar Pfister that the Virgin's robe in the Paris painting has been so 
arranged as to suggest t he si lhouette of a vu lture (fig . 19). Freud has 
certainly been carried away by the 'vulture ' story, since the bird in 
Leonardo's manuscript is described as a nibio, that is, not a vu ltu re, 
but a kite. This, though, need not invalidate the speculative recon
struct ion o f Leonardo's early emotional life on which he bases his 
fina l argument. Accord ing to this it was Leonardo's exceptionally 
positive relationship with both his mother and stepmother which lies 
behind the beauty of his women. Nor was this Leonardo's only cri t 
ica l parental re lationship. He also, as a manuscript reference t o his 
father's death suggests, had oedipal feelings in that direct ion too, 
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and that had further complications 
for his artistic activity. It was 
because the father with whom he 
identified sexually abandoned him 
that he repeatedly abandoned his 
masterpieces, leaving many unfin
ished. Not only, then, did the 
problems in his sexual relations 
w ith his mother and father result in 
a 'repression' from whi ch he could 
only find escape in the 'subl ima
tion' o f his intellectual and artistic 
activity, they also help us t o under
stand why his art is both so beau
ti ful and so unfinished. For Freud, 
psychoanalysis helps us explain 
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not only the subject matter, the ~ -- --~ 

style and the condition o f his 
paint ings, but the extraordinary 
intensity o f his researches. 

Freud was well aware that many, 
even of his f riends and all ies, 
thought he was goi ng too far in 
basing his study of one of the most 

19 Drawing after Leonardo's Virgin and St 
Anne, showing vulture concealed in drap
ery. from Sigmund Freud, Art and Literature, 
1985 

famous artist s in psychoanalysis. Indeed , he understands their reser
vations. But t his does not stop him from making an impassioned 'in 
principle' p lea for the approach he is using. He t hus teasingly mocks 
those biographers who are unwill ing to face up to the reality of the 
individuals they writ e about. In his view their refusal to look honest ly 
at t heir subjects stems from their own idea lisation of their fathers: 

They thus present us wi th what is a co ld, strange, ideal figure 
instead o f a human being to whom we might feel ourse lves 
distantly related . That they shou ld do this is regrettable, for they 
thereby sacrif ice truth to an illusion, and for the sake of their infan
t ile p hantasies abandon the opportunity of penetrating the most 
fascinating secrets of human nature.21 

And he goes on cha llengingly, 'Leonardo himself, with his love of 
truth and his thi rst fo r knowledge, would not have discouraged an 
attempt to take th e trivial peculiariti es and riddles in his nature as a 
starting point for d iscovering what det erm ined his mental and intel 
lectua l development.''' What Freud p leads for is a fearless enqu iry 
into all the factors that might influence the format ion of an individual. 
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The most important of these factors for him are certa inly those 
susceptible to d iscussion in terms of psychoanalysis, but he is clear 
that o thers lie beyond t reatment w ithin t hat framework: 

Since artistic ta lent and capacity are intimately connected wit h 
sublimation we must admit t hat the nature of the art ist ic function 
is also inaccess ib le to uS along psychoana lytic lines. The tendency 
of b io log ica l research to-day is to exp lain the ch ief fe atures of a 
person's organic constitution as being the result of the b lend ing 
of male and female disposit ions, based on [chemical (word added 
in 1923)1 substances. Leonardo's physical beauty and his left
handedness might be quoted in support of this view." 

In his reference to 'chemica l subst ances' Freud, who was aware of 
t he import ance of geneti cs, might almost be looking forward to 
DNA. In t he same sp irit he acknowledges t he importance of 
chance: 

we are all too ready to forget t hat in fact everyth ing to do with our 
life is chance, from our origin out of the meet ing o f spermatozoon 
and ovum onwards - chance which nevertheless has a share in the 
law and necessity o f nature, and wh ich merely lacks any connec
t ion with our wishes and illusions. The apportion ing of t he deter
mining factors of our li fe between the 'necessit ies' of ou r 
constitution and the 'chances' of our ch ildhood may stil l be uncer
tai n in detail, but in general it is no longer possible to doubt the 
importance o f the f irst years of our childhood. We all still show too 
litt le respect for Nature which (in the obscure words of Leonardo 
which recall Hamlet's lines) ' is ful l of countless causes (ragion,) that 
never enter experience'. Everyone of us human beings corre
sponds to one o f the countless experiments in which these ragioni 
of nature force their way into experience.21\ 

W ith these words Freud goes beyond Ruskin's assert ion of t he 
importance of you thful experience, beyond Pater's talk o f bra in
bui lding, and beyond Wo lfflin's plea for a scientific psychology of 
arch itecture, to make a more reasoned claim for the desirabil ity of 
a natura l, and ultimately a neural, history o f behaviou r, including the 
most complex artistic behaviour. His claim is more reasoned 
because it is informed by much g reater scient ifi c knowledge. His 
awareness of the importance of inheritance is one area, but far more 
important is his knowledge of t he way in which neurons are linked 
to each other by multibranched dendrites and axons. It was his 
sense that repeated conduction between neurons led to learning 
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20 Drawing of a 'network of cathected neurones', from Sigmund Freud, 
Project for a Scientific Psychology, 1895 

and the laying down o f memories that required him to take account 
o f all the chance interact ions between the individual 's nervous 
system and t he world. 

This, however, is the most favou rab le interpretation o f his point of 
view. A more cr iti ca l assessment would admit tha t the open per
spective outlined above, which is based on the theory deve loped in 
t he Project, was soon narrowed in order t o better support the clai ms 
of psychoana lysis. Whi le the neuroscience of the Project would, li ke 
the neuroscience of tod ay, allow for a myriad of influences from al l 
the worlds to wh ich an individua l was exposed, Freud, in pursu it of 
a theoretical foundat ion for his business as a psychiatrist, was to 
argue for t he overrid ing importance of sexua lity and wish fu lfi lment, 
repression and regression. The contrast between t he potentia l open
ness o f the neuroscience of the Project and the more restrict ed 
system of The Interpretation of Dreams and later works is well 
expressed in the d ifference between the organic diagram of branch
ing neurons in t he former wo rk (fig. 20)" and the scheme in the Inter
pretation showing ho.w perceptions lead to memories, memories to 
the unconscious, the unconscious to the preconscious and the p re
conscious to motor activity (fig. 21).26 It is the later stilted view which 
shapes his study o f Leonardo. Freud provides the most sa lutory 
lesson for anyone seeking t o found a study of art in knowledge o f 
t he brain. The path from hard science to the interpretation of art is 
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21 Diagram of the relationships between the perceptual system, the 
memory, the unconscious, the preconscious and the motor system from 
Sigmund Freud, The Interpreta tion of Dreams, 1900 

extremely risky and the closer the art is to the science the better. 
Freud was one of the first people who had the opportunity to see 
the complexity of the neu ral structures that support a ll our act ions 
and he might have used that knowledge to understand the com
p lexity of the influences affecting art making. He certainly had the 
mental resources to do so, but these were 'cathected' by his over
riding professional concerns. 

21 

Dewey 

John Dewey (1859-1952). the American philosopher, was power
fu lly influenced by th e acco unt of the direct response to art pre
sented by such earlier Engl ish language wri ters as Rushn and Pater, 
and in his book Art as Experience (1934), the p ub licat ion of a series 
of lectures de live red at Harvard Un iversity, he went even further 
th an they in pl aying down the rol e of abstract inte llect. In this he 
was partly guided by the ideas of William James (1842- 1910). 
James had o rig inally t rained as a doctor and in his The Principles 
of Psychology (1890) he had sought to assimilate the mental to the 
bio logical, befo re going on to deve lop the phi losophy of 'prag
matism'. This too had an ultimately biological basis, based on the 
argume nt that we should unde rstand life as a series of experiences 
and the responses they evoke. It was this pragmatic approach that 
inspired Dewey, wh en head of the School of Education at the Uni
versity of Chicago in the yea rs around 1900, to deve lop a theory of 
education th at was also b iological , treating the human being as an 
organism functioning in a particu lar environment. It was out of this 
background that the conceptua l framework of Art as Experience 
emerged. 

His starting point was the observation that the more art is adm ired, 
the more it is ' isolated from the human conditions under which it was 
brought into being and from the human consequences it engenders 
in actual life-experie nce'. ' This distancin g has made it impossible to 
deve lop a valid theory of art. In the same way that if we set out to 
understand the flowe ring of plants we would need to find out some
thing about the interactions of soi l, a ir, water and sunlight which con
di tion their growth, Dewey argues that 'in order to understan d the 
esthetic in its ultimate and approved forms, one must beg in with it 
in th e raw; in the eve nts and scenes that hold the attentive eye and 
ear of man, arousing his interest and affording him enjoyment as he 
looks and liste ns." He continues, 
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It is a commonp lace that we cannot d irect, save accidentally, the 
growth and flowering of p lants, however lovely and enjoyed, without 
understanding their causal conditions. It should be just as com
monp lace that esthetic underst anding - as d ist inct from sheer per
sonal enjoyment - must start from the soil, air, and light out of which 
things esthetically admirable arise. And these conditions are the con
d it ions and factors that make an ord inary experience complete.' 

This mea ns understanding our anima l nature: 'Having the same vita l 
needs [as an imals], man derives the means by whi ch he breathes, 
moves, looks and listens, the very brain wit h which he coo rdin ates 
his senses and his movements, from his anima l forbears." It also 
means understanding t he importance of th e environment 

Dewey is not precise in the consequences he draws from these 
cla ims, but he is clea r that, 

to grasp the sources of esthetic experience it is ... necessary to 
have recourse to anima l life be low the human sca le. The activities 
of the fox, t he dog, and t he t hrush may at least stand as reminders 
and symbols of that unity of experience which we so fractionalise 
when work is labor, and thought withdraws us from the world. The 
live animal is ful ly p resent, all there, in all of it s actions: in its wary 
glances, its sharp sniffings, its abrupt cocking of the ears. . As 
you watch, you see motion merging into sense and sense into 
motion. 5 

Dewey the reflective philosopher wants to deve lop an esthetic 
th eory founded on a new appreciation t hat t he rationa l should not 
be separated f rom the instinctual: 

A b ird bu ilds its nest and a beaver its dam when internal organic 
pressures cooperate with externa l materials so that the former are 
fulfi lled and the latter are t ransformed in a sat isfying cu lm inat ion. 
We may hesitate to apply t he word 'art' , since we doubt the p re
sence o f a d irect ive intent. But all deliberat ion, all conscious intent, 
grows out of t hings once performed organ ica lly through t he inter
play o f natural energ ies6 

He later continues, 'The existence of art is the concrete proof of what 
has just been stated abstract ly .... t hat man uses the materials and 
energies of nature with intent to expand his li fe, and ... does so in 
accord with the structure of his organi sm - brain, sense organs, and 
muscular system ." The nature of art is therefore dete rmined by the 
inner organs. Th e most important is the b rain where th e senso ry and 
motor systems meet 
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Among t he many ra mi fi cat ions of Dewey's theory of the natura l 
roots of art one comes out in the chapter ent it led 'The Nat ural 
History of Form'. There he describes the natura l orig in of our inter
est in rhythm and notes how our understanding of t he rhythms of 
nature has changed through history. After the first awareness of the 
rhythms of day and night and rain and sunshine, came a realisation 
of the importance both of the large-scale natural rhythms o f the 
seasons and the sma ll scale man-made rhythms of patting, chippin g 
and moulding, until we arrive event ually at the rhythms of 'astron
omy, geo logy, dynamics and kin ematics' and the mathematics of the 
molecule, atom and electron' Such is the importance of this unfold
ing understanding of the rhythm s of nature that 'Underneath t he 
rhythm of every art and of every work of art there lies, as a substra
tum in th e depths of the subconsciousness, t he basic pattern of th e 
rel ations of the live creature to its environment." The way in which 
Dewey conceives of the successive changes in that pattern affect ing 
art is illust rated by his anticipation t hat one day even the latest d is
coveries of t he rhythms o f p hysics may become the subject of poetry 
and implicit ly o f art. W hile a writer such as Riegl saw t he interest in 
rhythm as universal, Dewey saw it as something that changed its 
focus as the priorit ies o f culture changed. 

He already felt that the d iscovery of such underlying principles had 
created a cl imate more favou rab le t han ever to t he understanding of 
art: 'The fact that science t ends to show that man is a part of nature 
has an effect that is favoura b le rather than unfavourable to art, when 
its intr in sic significance is rea li zed and when its meaning is no longer 
interpreted by contrast with beli efs th at come to us from the past. 
For the closer man is brought to the physica l world, the clearer it 
becomes t hat hi s impulsions and ideas are enacted by nature w ithin 
him. '10 The better we underst and nature, t he more we understand art. 

This percept ion of the commonality of our b io logical nature does 
not mean that we all share sim ilar ' impulsions and ideas'. Expanding 
on his earlie.r general remarks about the importance of the environ
ment and his detai led obsenvations of the unfold ing awareness of the 
rhythms of nature he points out that The nob lest man living in a desert 
absorbs someth ing of its harshness and sterili ty, while the nostalg ia of 
the mounta in-bred man when cut off from his surroundings is proof 
how deeply environment has become part of his being. Neither the 
savage nor the civilized man is what he is by native constitution but 
by t he cu lture in which he parti cipates.''' Dewey's reference to culture 
here reveals a slippage found in other writers discussed in this volume. 
When he talks of the desert and the mountain he is talking of the influ
ence of nature, not of culture. The culture of the mountain or desert 
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man is different only because their natural environment is d iffe rent. The 
reason why he avoids the word nature is the same one that causes 
coyness in others in this volume. It is because he is anxious to avoid 
any suggestion that the 'civilised' or 'savage' man is so by nature, in 
other words because of their own nature, that he avoids the word in 
this context . At a t ime when racism and eugenics claimed to be 
founded on the idea that there were natural d ifferences between 
people, he wanted to emphasise that those differences are above all 
'cultural ', that is the product not of a genetic nature, but of experience 
after birth. Although he does not describe the mechanisms involved, 
he is sure that what makes us different is the way in wh ich our 'brain, 
sense organs and muscular system' are affected by our environment. 
Those mechanisms are now clearly understood. The 'plasticity' of the 
brain does indeed mean that our behaviour and culture are necessar
ily influenced by our environment, not just the natural environment 
stressed by Dewey, but all of it, man-made and social. 

Dewey d id not understand the specificit ies of neura l plastici ty, but 
he was able to use his recognition of its impact as the basis for an 
explanation o f the way in which art was developing in his own world: 

the habits of the eye as a medium of perception are being slowly 
altered in being accustomed to the shapes that are typical of indus
trial products and to the objects that belong to an urban as distinct 
from rural life . The colors and planes to which the org anism habit
ually responds develop new materials for interest. Th e running 
brook, the greensward, the forms associated with the rural envi
ronment, are los ing their place as the primary material of experi
ence. Part at least ofthe change of attitude ofthe last sco re of years 
to 'moderni stic' figures in painting is the result of this change" 

So powerful is the effect that 'Even the objects of the natural land
scape com e to be "apperceived" in terms of the spatial relations char
acteristic of objects the design of which is due to mechanical modes 
of production; buildings, furnishings, wares.''' One of the most crucial 
aspects of his argument is that just as he earlier played down the : 
importance o f the intellectual and the rational, now he minimises the 
role of the conscious. The reason for the change he describes has 
nothing to do w ith the artist's intentions. It is simply a consequence 
of the laws govern ing perception. If our environment changes, our way 
of seeing will change. Such is the remorselessness of the process t hat 
it will change not only the art that is made, but even the experience 
of landscape. The growth of the urban and the mechan ica l does not 
only mean that we acquire 'new materials for interest', it even changes 
the way in whi ch we experi ence the previously familiar world of nature. 
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This is why, in 'modernist' art, man and the natural landscape were 
coming to acquire the properties of the machine-made. 

A lthough Dewey acknowledges the importance of the brain as the 
place where the sensory and motor systems come together, like 
most people in the twentieth century, he was happier talking not o f 
the bra in but the eye. Still , it is really the brain that he is t alking about 
and his understanding of the changes in perception that he divines 
in the world around him accords better with modern neuroscience 
than do the views of anyone earlier. 

As to the origins of his ideas, the role of William James's thou ght 
is undeniable, but probably we shou ld stress not so much th e 
t hought itself but the experiences it provoked him to go through . 
James saw the individual human as an organism responding with 
inte lligent alertness to the specificities of his envi ronment and it was 
because Dewey, fo llowing James, responded t o his particu lar envi
ronment with extraordinary alertness that he developed his highly 
perceptive views. He may have sensed in his own mind's eye the way 
the experience o f industrialisation changed the way in which he 
responded to the landscape. 

He will also have imag ined looking through t he eyes of others. 
living in an America, which was high ly differentiated in its landscape, 
wit h contrasts between fertile plains, rocky mountains and dry d esert 
that were far greater than those avai lab le in Europe, and which 
accommodated a much greater diversity of ethnic origins than any 
European country at the tim e, he was in an excellent position to 
observe the extent to which peop le transp lanted from their original 
environment adapted to one that was completely new. Also, living 
in America, where the monuments of earlier cu ltu res formed a much 
sma ller proport ion compared to those of the present which were 
often much more startl ingly modern, as were the skyscrapers o f New 
York and the st ainless steel railway cars that he refers to at different 
times in his book, he was confronted much more directly with the 
way in which t he modern world impacted those who inhabited it. 
Whether he just reflected on his own reacti ons or ana lysed those of 
his contemporaries, he could recognise much more readily than a 
European the way changes in the environment had transformed both 
ways of making art and ways of seeing, and he could accept that this 
occurred without the changes having registered on people's con
sciousness. It was because the contingencies of ecological variety, 
large-sca le immigration and rapid industria lisation made unprece
dented demands on his and his Ameri can contemporaries' neural 
plasticity t hat he came to understand so well the consequences of 
t hat property of our nervous system for the history of art . 
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Herskovits 

An interest in the nature of visua l percepti on can have many 
sources, and in the case of another Ame ri ca n, t he anthropologist 
Melville Herskovits (1895-1 963), it grew out of his concern to under
stand the differences between the cu ltures he studied. The interest. 
in such differences may wel l have been orig inally sparked by a child
hood experi ence of a dramatic change in his own cu ltu ra l environ
ment caused by his mother's ill health. When, at t he age of ten, he 
moved from Bellefontaine, O hio, t o El Paso, Texas, he would have 
experienced a contrast in natura l and cu lt ural environments as g reat 
as any ava ilab le wit hin the United States. What is certain is that a 
concern with cultura l d ifference was later fue lled by a commitment, 
inherited from his teacher, the German Franz Boas, to combat 
et hnocentrism_ 

This tendency was particularly manifested in the hab it among 
members of d ifferent social groups of unconsciously using their own 
customs and values as the stand ard against which those of other 
groups were to be judged. As he and other anthropologists had 
observed, t he phenomenon was universa l and in most cases was not 
particularly damag ing, since communities often occupied separate 
geograp hical areas. The si tuation had changed, however, with the 
expansion of Europeans out of their own reg ion. When t hey occu
pied and administered t he territories of other groups the conse
quences ofthis unconscious prejudice could be very destru ctive. The 
more et hnocentric the Europeans were th e more like ly they were to 
adversely affect the peoples with whom they came in contact and 
over whom they had power. 

Many anthropologists had attempted to describe and confront t he 
manifestations of et hnocent ri sm, us ing too ls such as the study of 
behavioural and linguistic diffe rence, but Herskovits and others 
rea lised that psychology offered the opportuni ty of exp loring the 
aspect that made it most da ngerous, its roots in a process of 'encu l
turation' which was la rge ly unconscious. The degree of this uncon-
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sciousness was, they noted, made most evident in the typical state
ment o f the enculturated person that the members o f thei r com
munity behave in a way that is 'on ly natural'.' 

One of the fields in which this is sensed most directly is that of 
vision. People ten d to think that seeing involves them in a process 
of di rect contact wit h th e world, but psychologists such as J. J. 
Gibson, who was powerfully affected by his work with p ilots during 
th e Second World War, were increas ingly showing how 'visua l per
cept ion is mediated by indirect inference syst ems ' which are bui lt up 
as a result of experience.2 Since differences in visual perception 
could be established using test respon ses to diagrams th at were 
physica l and did not require verb al formulation, they cou ld be 
studied t ransculturally. This meant t hat rigorou s ana lysis of the out
comes of such a study offered the possibility of demonstrating the 
worldwide variation in such 'inference systems', and this in turn made 
it possible to estab lish beyond doubt t hat seeing was not as 'natural' 
as peop le t hought but was liable to be cultura lly influenced. 

It was to exp lore this aspect of perception that Herskovits and a 
group of colleagues set up a meticulously planned study that resulted 
in the publication in 1966 of a book ca lled The Influence of Culture 
on Visual Perception. The idea was to 'go into the field with the appro
priate psychological instrument s and techniques and attack the 
p roblem empirically'.' A lthough the book was publ ished after Her
skovits's death, the project out of which it grew was one largely for
mulated by him and the resulting interpretations followed his 
guidelines. As Marshall Segal and Donald Campbell, his principal col
laborators, wrote in the preface: 'One of his last professiona l activities 
was to edit an earlier draft and plan the present form of th is book:' 

The starting point was to fol low up t he observat ions of W H. R. 
Rivers, the British doctor and anthropologist, from over fifty yea rs 
earli er. Rivers, who had specia lised in neurology, had become 
invo lved in ethnography during t he groundbreaking expediti on to 
the Torres Straits off northern Australia organised in 1898 by his 
fri end A. C. Haddon. Rivers had shown, by a series of tests, that non
European peop les, first the Torres Straits islanders and th en t he 
Todas from the Nilgiri Hill s of south Ind ia, reacted differently f rom 
Europeans when presented with potentially illus ionary diagrams. 
Thus, t he non -Europeans were less suscept ib le to t he Muller-Lyer 
f igure (fig. 22) but more susceptible to configurations consist ing of 
only two lines, one horizonta l and one vertical (fi g. 23). Rivers had 
attempted t o explain the d iscrepancies in response in terms of d if
ferences of environment and Herskovits and his group were now 
ready to offer a more coherent set of hypotheses. These were 
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22 (above) Muller-Lyer illusion diagram, test image 
from M. H. 5egall, D. T Campbell and M. J Her
skovits, The Influence of Culture on Visual Percep
tion, 1966, fig. 2 

23 (right) Horizontal-vertical illusion diagram, test 
image from M. H. 5egall, D. T Campbell and M. J. 
Herskovits, The Influence of Culture on Visual Per
ception, 1966, fig. 4 

founded upon an assumption that people who live in different envi
ronments react to different 'ecological clues'. 

The hypotheses were as follows: 

1. The so-called optical illusions result, at least in part, from 
learned habits of inference that possess ecological cue validity. 

2. In different physical and cultural environments, different habits 
of inference are likely to be acquired, reflecting the different 
ecological validities. 

3. For figures constructed of lines meeting in nonrectangular jun-c
tions, there will be a learned tendency among persons dwelling 
in carpentered environments to rectangularize those junctures, 
to perceive the figures in perspective, and to interpret them as 
two-dimensional objects. Such a tendency produces, or at least 
enhances, the Muller-Lyer illusion [fig. 22] and the Sander par
allelogram illusion. Since the tendency is assumed to have 
more ecological validity for peoples in Western, or carpen
tered, environments, it is predicted that Western peoples will 
be more susceptible to these illusions than peoples dwelling in 
uncarpentered environments. 

4. The horizontal-vertical illusion [fig. 23] results from a tendency 
to counteract foreshortening of lines extended into space away 
from a viewer, so that the vertical in the drawing that is the stim
ulus for the illusion is interpreted as representing a longer line. 
Since the tendency has rnore ecological validity for peoples 
living mostly outdoors in open, spacious environments, it is pre-
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dieted that such peoples will be more susceptible than Western 
peoples in urban environments. On the other hand, some non
Western groups should be less susceptible to the illusions, e.g. 
rain forest or canyon dwellers. 

5. Learning to interpret drawings and photographs should 
enhance some of these illusions, whereas learning to produce 
drawings representing three dimensions should reduce the 
illusions. 5 

It was these hypotheses that they set out to test in a study of 
'cross-cultural susceptibility to visual illusions' developed by a team 
that included psychologists and statisticians. The test at the heart of 
the study involved showing individuals a series of illusions, such as 
the Muller-Lyer figure, and asking each respondent a question, such 
as 'which line is longer?' The test was administered to fifteen differ
ent sample populations, thirteen 'non-western' peoples, twelve in 
Africa and one in the Philippines, and two other groups, one of South 
Africans of European descent, and one of Americans from Evanston, 
just north of Chicago, subdivided into the members of a suburban 
community and a cohort of undergraduates. Just as Darwin in The 
Expression of the Emotions in Man and Animals had described his 
method and published his questionnaire about human emotional 
responses from around the world, so the authors of this new volume 
not only gave an elaborate account of the group's methods, but also 
published all the test materials. 

Since it was anticipated that the most important variable in the 
respondent groups would be their physical environment, this was 
also summarised. 

Five samples (Fang, Bete, Ijaw, Dahomean children, and Hanunoo) 
live in rather dense compressed environments that do not provide 
extended vistas. . Six samples (Senegal, Ankole, Toro, Suku, 
Songe, and Zulu) live in open savanna, where they enjoy broad, 
though somewhat irregular vistas. Three samples (Evanston adults, 
Northwestern University ·students, and South African Europeans) 
live in highly carpentered urban environments lacking the 
extended vistas of the savannas, but with frequent long, flat 
streets. One sample (Bushmen) inhabits a desert.' 

Other important variables noted were that in all the non-Western 
samples there was a considerable degree of rectangularity in the fur
niture except in the case of the Zulu, Bushmen, Senegalese and 
Hanunoo, and that the Zulu and Bushmen also tend, unlike the rest, 
to live in circular houses. 
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24 Rank order of Table 10 Rank Order of Samples on Each of Five Illusions 
sa mples on each 
of five illusions, M-L Sander H-V (-1..) H-V (,) PtrsptCliu 

from M. H. Ankole adults 14 14 11 

58gall, D. T. Ankole children Il 11 2 • 2 
Toro adults 20 22 7 J 13 Campbell and 
Toro dildren • IJ 14 ,. 

M . J. Herskovits, Sub adults 19 21 J 13 • The Influence of Suku dilldren 28 27 • • • 
Culture on Songe adulU 22 24 22 12 20 

Visual Sooge c.bildren ,. 
" 10 14 21 

21 12 • " '0 Fang adults 
Perception, Fang children 13 16 Il , 
1966, fig. 4 Bete adults 24 " 27 27 28 

Bele children " 17 26 28 19 
Jjawadults 21 8 Il 18 " Ijaw childron 12 19 ,. 7 22 
Ijaw school childreD '0 • • 3 
Zulu adults 18 28 22 " Zulu children . " 17 12 

BU$hrnan adults 26 12 " 18 
S. A. European adults • '0 23 2S " Minc:boy adllllS 27 26 " ' 0 II 

Senegal adults • 21 , 23 24 

Senegal clti1drc:n , 21 24 26 
Do.bomey children 7 16 4 2 17 
Hanun60 adults " W 24 26 • 
Hanun60 children 17 18 17 , 
EVatlston adull3 2 4 13 20 14 

Evanston children 3 20 19 

Northwestern adults 2 18 21 7 

-The Sander parallelogram wu not adminillc:red to the Bushmen. 

After the tests had been administered in the different sett ings, t he 
results were first tabulated before be ing analysed statist ically (fig. 
24) . Conclusions were then drawn on the correlat ion between t he 
responses and the different ecolog ies of the sample populations. 
The study'S organisers thought th at the most important resu lt wa s 
the cons istency in the responses of th e South African Europeans and 
th e North American samples .' Together they were the most suscep
tibl e to th e Muller-Lyer and Sander figures, whi le occupying the 
median of al l groups in their susceptib ility to the two horizontal/ver
t ica l figures. This fitted wit h the pred ictions that the susceptibility to 
the f irst two illusions wou ld be at its greatest in the populat ions living 
in the most 'carpentered environment' and that the potential sus
cept ib ili ty to t he horizontal figure illusions in populations who fre
q uently experienced lines running away from them into t he distance 
would be reduced if they were also used to seeing two-dimensional 
representati ons of three-dimensi ona l objects. The researchers were 
reassured by the fact that their findings co rresponded with those of 
Rivers over half a century earlier. 
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Another result which matched those of Rivers was that t he desert
living Bushmen, who had the least 'carpentered' environment were, 
as had been the Torres islanders and the Todas, t he least suscepti
b le to the Mul ler-Lyer and Sander fig ures. There was some surprise 
that the South African 'mineboys' also showed li ttle susceptibil it y to 
those two illusions, since they did live and work in a 'carpentered ' 
environment, and it was speculated th at perhaps their perceptual 
habits were t hose th at had been established in chi ldhood before they 
had come to the 'ca rpentered' towns,' For th e two right-angle illu
sions the results were not all so clearly predi ctab le, but some were 
as expected. The adult Anko le, Toro and Suku, all of whom live in 
open savannah, were, as expected, the most likely individuals to have 
difficulty matching the lengths of t he vert ical and horizontal lines, 
since they would often have seen landscape features running into t he 
d istance as foreshortened lines. Equa lly, the Bete and Hanunoo, who 
lived in relatively compressed environments with few vistas, were, as 
expected, among the best at getting the two lengths right. At the 
same time other groups conformed less well with expectations. 

Reflecting on th e results, the team had variou s proposals for fol
lowing it up. For example, they were interested by t he fact that 
among the Evanston adu lts those individuals who had been brought 
up in towns showed, as might have been expected, a greater sus
ceptib il ity to the Muller-Lye r il lusion, and t hey considered carrying 
out furt her tests to explore t he rura l/ urban d ivide. They were 
also anxious to test t he hypothesis that susceptibil ity to t he 
horizontal /vert ical illusio n varied in relation to the degree o f expo
sure to foreshortened views by testing such deep-canyon and 
rainforest dwellers as the Havasupai Ind ians in Arizona and the 
Bambuti Pygmies in th e It uri Forest of the Congo at one end of the 
scale and Eskimos at th e other' 

Throughout, although th e team clearly felt that th ey were on the 
ri ght track, they were aware t hat there were many alternative exp la
nations for t he variat ions in their test results. These ranged from such 
factors as 'differential fa ilu re to communicate the task' t o 'behavioral 
or physio logica l differences of a nonperceptual nature'. 'o Neverthe
less they knew that they had moved well beyond both the juxtapo
si t ion o f miscellaneous d ata gathered in varying circumstances and 
the collection of anecd otal evidence. Above all they beli eved that 
they had advanced discussion of th e main issue as they saw it. the 
proposit ion then current among social scientists 'that human per
ception is culturally influenced' ." 

Their goa ls were in a sense remarkably limited, being above all to 
contribute to the debate on the merits o f the concept of 'cultural 
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re lativism' . However, in the post-war period when people in general 
were anxious to dispose of the 'racial' and other p rejudices that had 
been widespread in the 'Western' world, which had been most vir
u �ent and destruct ive in Nazi Gemany, the concept offered new 
hope. One of the best examples of how their research created a 
more sa lutary cl imate was that it showed that while the most urban 
and educat ed groups were unable to see the true re lationsh ips in 
t he Muller-Lye r figure, those often thought to be t he most 'primitive' 
and least educated got them right. To put it another way, th e most 
mathematically minded group were the least able t o mepsure a line 
correctly and the least trpined in that field the best. The authors 
never expli citly exp lpin to what use their findings might be put, but 
they cert ainly formed a weapon in the hands of anyone wanting to 
expose th e error of much racia l stereotyp ing, pnd they greptly 
encouraged those who believed that if you change someone's envi
ronment you can change the way t hey t hink. 

The authors' pa rticular shared agenda helps to explain one of the 
oddest features of the study, the claim, announced in the book's t it le, 
that it is about the way in which perception is influenced by culture . 
This is certainly one aspect of their study, but much more important 
is the broader argument that percept ion is influenced by environ
ment, whether cu ltura l or natural. When they refer to the desert influ
encing the perception of the Bushmen or ofthe rainforest potentia lly 
influencing that of the Pygmies they are talking about fea tures that 
are purely natural, in which human culture plays no part. Presumably' 
the main reason that they never acknowledged this larger dimension 
to their enterprise is precisely because th ey were only rea lly inter
est ed in 'cu ltu re', but it is likely that they, like Dewey before them, 
were also inhibited by a desire to avoid any discussion of nature as 
such. Quit e simply, at t hat period , any discussion of nature was liable 
to evoke debates that had d estroyed social life in Germany and that 
were still , at the t ime in the late fifties and early sixties, poison ing 
community relations in their own country, t he United States. 

A lt hough the group tried to avoid discussing nature in their con
clusions, in chapter one they made some acknowledgement of 
b io logy, indeed, of neurobiology, because they could use it to 
weaken their opponents' assumptions. As they sa id, 'The anatomy 
of the nervous system produces a preponderantly one-way 
transmission of messages from the eyes and other sense organs to 
sensory projection areas in the brain, then through the complex 
association areas to motor projection areas in the brain and finally 
to ske letal muscu lature in the execution of responses:" The mistake 
peop le make, they point out, is to locate 'conscious exp erience as 

Herskovits 157 

a concomitant of central nervous system activity at some site prior 

to the associat ion areas'Y It is more correct to think that such expe
rience is located either in the association areas or even later, because 
that would acknowledge that previous learning can affect our 
response. They t hus only use the brain to explain why their rivals are 
wrong. They are unwill ing to use brain science themselves. Still, the 
introduct ion of the topic d oes prepare the way for others who are 
less cautious to ask more detailed questions about the more intri
cate workings of the separate areas. 

The results of the Herskovits study were revi ewed in 1980 by the 
psychologist, J. B. Deregowski, in a book entitled Illusions, Patterns 
and Pictures: A Cross-Cultural Perspective, which also addressed a 
number of the broader issues raised by th e earlier study. Deregowski 
thus first presents the explanati on for phenomena such as the 
Mul ler-Lyer fig ure offered by the neuro log ist Richard Gregory. 14 
According to Gregory the angles at the ends of the Muller-Lyer lines 
are treat ed by t he brain as the right angles of cuboid objects. Their 
acuteness or obtuseness allows them to funct ion as 'depth cues' . In 
the rea l world they would p lay an important ro le in t he first stage o f 
the process of 'constancy scaling' which allows someone to adjust 
for the apparent difference in length between, for example, the 
nearer and farther legs of ·a t ab le. In the flat ill us ion they produce an 
adjustment of the length of the line without producing an impres
sion of depth. Deregowski then goes on to deal with objections to 
the 'carpentered world' hypothesis, such as th e suggestion that it 
could be invalidated if some other influence could be demonstrated. 
As he says, 

This is not so. The hypotheses do not suggest that t he particular 
environm enta l effects are sole determinants of illusions, but 
merely that t he illusory effects are influenced by t he environment. 
This means t hat other influences, both environment al and non
environmental, may be present and hence that the effect may vary 
even when those environmental influences which are explicit ly 
stated in the hypotheses remain constant'S 

In genera l Deregowski went along with Herskovits's team's interpre
tations of variation in the response to illusion an d, in his use of 
Gregory, recogn ises the significance of the fact that they were sup
ported by the latest neuropsychology. 

Today it is possible to go further. Such is the brain's economy, that 
it often generalises from an individual's expe rience. This is most clear 
in our experience of escal ators or movi ng staircases. Once the brain 
registers that staircases that look li ke that are not stationary, the brain 
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always prepares our body to move appropriately whenever our eye 
tells us we are approaching one, even when the mechanism is not 

in operation - as we have all found out to our cost In just the same 

way, if we have spent enough time surrounded by cuboid objects, 
our neural apparatus will come to automatically adjust the lengths 
of lines with acute angles at the ends downwards and of lines with 
obtuse angles at the ends upwards - wherever we find them. It 
makes much more sense to explain our deception not in terms of 

logical 'inference' as did Herskovits and his team, but in terms of the 
automatic responses generated by neural networks whose configu
ration has become more or less permanent as the result of frequent 

exposure to particular features of our environment. 

23 

Gombrich 

'My approach is always biological. I always try to go back to the 
beginning.'l Not everyone would recognise the first sentence as the 
words of Ernst Gombrich (1909-2001), but they are and, embedded 
in Didier Eribon's penetrating book-length interview, A Lifelong 
Interest Conversations on Art and Science (1993), they appear to 
provide a clear summary of how he viewed his own enterprise. I say 
'appear', because one of the secrets of Gombrich's success was his 
ability to say or write things that seemed to resolve problems and 
decide issues, only to move a few sentences later to some para
doxical complication or even to a denial of what we thought he had 
just claimed. 

The present case is an excellent example. Didier Eribon takes him 
at his word and goes on to ask, 'But isn't it a problem, to mix up cul
tural explanations, biological explanations, sociological explana
tions and aesthetic explanations, all in the same book [The Sense of 
Order]?', a verbal trap from which Gombrich cunningly escapes by 
the evasive response: 'It is only a problem of presentation, not of 
theory." By lifting the discussion away from the dangerously hard 
terrain of theory into the softer air of rhetoric he creates enough 
space for himself to be able to move off in any direction he likes. 
We find a related example earlier in the interview. There Gombrich 
introduces the idea of a style having an ecology and goes on to 
explain what the word means for a biologist, only to add: 'Of course 
1 am using the word as a metaphor.'3 Taking advantage of this gloss 
he is then authorised to use the term as loosely or precisely as he 
wishes. And this is what he does when he goes on immediately after
wards to give it a hard sense, using it as a weapon against his tough 
Hegelian opponents. 'But', he continues, 'I think it [that is, ecology] 
is a little more precise than, let us say, the Marxist theory in which 
the primary production creates the superstructure that itself creates 
the particular style. I think there are many more factors interacting 
that make it more likely that a particular style will prosper. And when 
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these factors change, the art style may die out." Typically Gom
brichian, he claims that his biologica l metaphor is superior to the 
Marxist architectural metaphor because it is more 'precise', and yet 
that precision consists entirely in the fact t hat it is more open, accom
modating many more factors. The superfici al precision o f the Marxist 
image is exactly what makes it inexact. It is just too simple and too 
schematic. Gombrich wants more space to dea l with comp lex p he
nomena t han the Marxist image offers and the b iological concept of 
ecology gives him that. O nce again we have a clear statement o f his 
interest in b io logy, but once again there is uncertainty as to whether 
his interest is truly scientific or just metaphorical. 

There are probably two main reasons for this uncertainty. One is 
t hat, as we have seen, it allows him great flexibility in his approach 
and makes it more difficu lt for others to prove him wrong. The o ther 
is that he probably always felt a humanist's reluctance to come too 
close to the world of science. To claim that he was on ly metaphori
cally scientific, whatever t hat meant, allowed him to escape the con
straints implied by the rigorous tests of the scientist and left him free 
to set his own private standa rds for t he enquiries he pursued. It is 
worth remembering that for Gombrich this negotiation o f the f ron
t ier between the sciences and the humanities carried a particular 
frisson because o f his close personal relationship to Karl Popper. His 
friendsh ip with the prophet of scientific method gave him an excep
tional ease with science, but it also made him rea lise what piti less 
judges its practitioners could be. Gombrich was not just ambiguous 
in his re lation to biology. He was ambiguous in his attitude to science 
in general. This is why his wri t ings cleverly exploit scient ific knowl 
edge and theories, but rarely themselves sound scientific. The 
rigours o f Popperian scient ifi c method may b ind the processes of 
history and even great art ists, but not Gombrich himself, who prefers 
to present himself less as a scientist t han as a storyteller. 

We will return to the issue of Gombrich's re lation to science as a 
whole later on, but for the p resent we must concentrate more nar
rowly on his relat ionship w ith b io logy and biologica l metaphor. As 
we have seen his interest had two aspects. First , biology allowed him 
to get to the orig ins o f t hings and, second, it o ffered an explanatory 
framework that acknowledged their complexity. He may not have 
been a b iologist, but when trying t o understand art he saw the 
advant ages o f a b iological approach. 

Gombrich's interest in b io logy had deep roots. As a child in Vienna 
he remembered being drawn to the Naturhistorisches Museum 
when his fa ther had wanted t o take him to the Kunsthistorisches 
Museum across the square, and, when he became a stud ent of art 
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history in the same city, his teachers were pupils of the scholars such 
as Wol ffl in and Riegl , whose lives had been changed by Darwin and 
the d iscoveries of neuroscience. Even when he came to Britain to 
the Warburg Institute, where he eventually became Director, his first 
task was to write a b iography of its founder, Aby Warburg, who, when 
in Florence in 1889, wrote in his diary that in Darwin 's The Expres
sion of the Emotions in Man and Animals he had found 'at last a 
book which helps me'.' Gombrich had many reasons for being inter
ested in the natural world. 

At the same time, however, he had a number of reasons for not 
want ing to think biologi ca lly. One of th e most important was that he 
had been made all too conscious of the dangers with which such 
thought could be associated. Brought up in Austria as an assimi lated 
Jew, his experience, first, of anti-Se mitism in th e twenties and, then, 
of Nazism in the thirties, had made him wary of b io logy in general and 
a biology of inheritance in particular. As he says in his interview with 
Eribon when talking of Konrad Lorenz, 'because he was basically a 
biologist, I suspect he remained a racist all his life', adding with char
acteristic naught iness that the proof of this was that when he met 
Gombrich in Vienna before he died he told him that he thought the 
Jews were the most intell igent people anywhere, 'which is racis!,6 

This may be one of the reasons why he appears never to mention 
the discovery of DNA and never discusses its potential implications, 
b ut his avoidance of any discussion of the brain and its operations 
may have other reasons. So systematic is this avoidance that it must 
surely have been deliberate, with the few cases where he does use 
the word 'brain ' or even refers to one of its are as, 'the visu al cortex', 
being the resul t of a slip o f securi ty. In any case the avoidance is so 
systematic that it must be based on principle, and I suspect that 
p rincip le is one of reverence. He simply preferred to treat the brain 
as if it was a 'black box', whose intricacies are too obscure, or a 'Holy 
of Holies', whose contents are too sacred. Or ra ther he preferred to 
t reat the human b rain in that way. It is probably not by chance that 
on the few occasions when he does use the word brain it is to refer 
to the mechanical stimu lus/response of the animal central nervous 
system. Typical is his account of Niko Tinbergen's work with stickle
backs discussed in Gombrich's Art and Illusion (1960): 'Tinbergen's 
sticklebacks always postured in their aquarium when red mail trucks 
passed the window at some distance, for to their brains red stands 
for danger and riva lry." It was the human mind that he did not li ke 
to t reat b iologically or as a machine. 

His horror of any assimilation o f man to animals or of man to 
machine is best expressed in a passage that fo llows immediate ly on 
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from that just quoted. Having explained how Konrad Lorenz and Tin
bergen had shown that animals, such as birds and fishes, will react 
to man-made objects provided that they have enough properties in 
common with those things to which evolution has adapted them to 
react, and having suggested that we respond similarly in our deal
ings with art, he adds an important reservation: 

Now I don't believe that the mystery of Raphael will one day be 
solved by the study of gulls. My sympathies are all with those who 
warn us against rash speculations about inborn reactions in man 
- whether they come from the racialist camp or that of Jung. The 
dignity of man, as Pico della Mirandola felt, lies precisely in his 
protean capacity for change. We are not simply slot machines 
which begin to tick when coins are dropped into us, for, unlike the 
stickleback, we have what psychoanalysts call an 'ego' which tests 
reality and shapes the impulses from the id.' 

A similar aversion to mechanical reductionism in the name of 
science is found in his discussion of Riegl in the introduction to Art 
and Illusion: 'But this single-mindedness, which he took to be the hall
mark of a scientific approach, made him a prey to those pre-scientific 
habits of mind by which unitary principles proliferate, the habits of 
the mythmakers. The "will to form", the Kunstwollen, becomes a 
ghost in the machine, driving the wheels of artistic development 
according to "inexorable laws" ." Just how deep - and how rationally 
founded - is his antipathy to mechanical interpretations of science 
comes out in his diatribe a couple of pages later against any simple
minded use of evolutionism as an explanation of stylistic change: 

If every change is inevitable and total, there is nothing left to 
compare, no situation to reconstruct, no symptom or expression 
to be investigated. Change becomes the symptom of change as 
such, and to hide this tautology, some grandiose scheme of evo
lution has to be called in, as happened not only to Riegl but to 
many of his successors. There are few historians today, and even 
fewer anthropologists, who believe that mankind has undergone 
any marked biological change within historical periods. But even 
those who might admit the possibility of some oscillation in the 
genetic make-up of mankind would never accept the idea that 
man has changed as much within the last three thousand years, a 
mere hundred generations, as have his art and his style. 'o 

On this basis he rejects any attempt to use genetically controlled 
changes in the physiology of Homo sapiens as explanations for 
changes in culture. 
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A similar aversion explains why, although he devoted some effort 
to the study of perspective and binocular vision, he hardly refers to 
the anatomy ofthe eye, only occasionally mentioning the retina. Sim
ilarly he gives no account of the retina's vital centre, the fovea. All 
that he could do, being most happy when discussing things in terms 
of behaviours, is to talk of 'fovea I activity'. This shyness when it 
comes to dealing with the physiology of perception is the more sur
prising given that he was ready to collaborate with Richard Gregory 
in editing a volume entitled Illusion in Nature and Art (1973), where 
he published an important article by one of the young leaders in the 
analysis of neural activity, Colin Blakemore, about the detailed func
tioning of the networks of neurons in the brain. 11 His reluctance to 
use Blakemore's important conclusions was probably increased by 
his awareness that everything he inferred about the human brain was 
based on work with cats and monkeys. Gombrich may have preferred 
simply to disregard such research, much as he banned abstract art 
from early editions of The Story of Art (1950) because he felt it would 
taint the higher products of artistic intelligence in the same volume. 
There were some lines Gombrich refused on principle to cross, even 
when it might have been in his interest to do so. 

Fortunately, we no longer need to be so cautious, and it is possi
ble now to revisit his arguments and note where neurobiology and 
neuropsychology either support or weaken his claims. We can take 
as a first example a few observations in his first book on art history, 
The Story of Art. In the first chapter on prehistoric and primitive art 
Gombrich talks about the role of art in magic among the peoples 
he calls primitive. The connection between art and magic may seem 
a strange idea in the mid-twentieth century, but, as he reminds the 
reader, it is not so far from our own experience: 

All that is necessary is the will to be absolutely honest with ourselves 
and see whether we, too, do not retain something of the 'primitive' 
in us. Instead of beginning with the Ice Age, let us begin with our
selves. Suppose we take a picture of our favourite champion from 
today's paper - would we enjoy taking out a needle and poking out 
the eyes? Would we feel as indifferent about it as if we poked a hole 
anywhere else in the paper? I do not think so. However well I know 
with my waking thoughts that what I do to his picture makes no dif
ference to my friend or hero, I still feel a reluctance to harm it Some
where there remains the absurd feeling that what one does to the 
picture is done to the person it represer1ts. 12 

This passage is remarkable for the way in which Gombrich draws on 
his own experience, as he moves from talking about primitive 



164 Neuroarthistory 

peop le, to talking about 'we' to talking about himself . Such assimi
lation of the soph ist icated modern art historian to a primit ive man 
wi ll not have been eqsy for him, and he implies as much in his 
description of his fee ling as 'absurd' . 

Sti ll, the idea he presents is not new In the late ninet eenth 
century, the period when his teachers were educated, one part icu
la r extension of empathy t heory had led to t he notion of sympa
t het ic magic as a key principle in t he belief systems of early 
civil iza ti ons and pre-literate peoples. One of t he most famili ar 
examp les was the widespread convi ction that injuring a wax or 
wood en image of someone could result in rea l inju ry to the person 
him or herse lf. As with other aspects of empathy th eo ry, we can now 
see more cl early th at the universality of th e phenomenon is due t o 
un ive rsa l attributes of human biology, the operation involved being 
root ed in inherent cha racteristics of t he neura l networks of the 
human brain . One aspect of the complexity of human mental activ
ity is that our brain is ab le to d evelop networks linking a particular 
object to any other with which we experience it as being in some 
way associated. For example, neural networks may link an individ
ua l, not only to his or her appearance and name, but to objects he 
or she possessed, people he or she knew, or p laces wit h which he 
or she is associated, and so robust are these connections once 
established in our b rain t hat to hurt not just an image or a written 
name, b ut anyth ing strong ly connect ed w ith someone, fee ls like an 
injury to that person. This mechanism, whose power resu lts in phe
nomena such as the Roman damnatio memoriae, t he obli teration 
of someone's memory by destroying his represent ations and inscrip 
tions with his name, some iconoclasm, and much modern vandal
ism, is fundamental to ou r neuropsychology. The notion that such 
connections are b io logica lly rooted is confi rmed by the existence 
o f re lated behaviours in the g reat apes. For examp le, one of t he 
most revea ling behaviours that has been observed in chimpanzees 
is t hat, when one individua l has been injured by another, the injured 
party may some time later take vengeance by hurt ing not the indi 
vidual who hurt him but one of his close friends. Evidently the friend 
is so closely linked in t he neural networks o f t he injured party, and 
probab ly of all members of the band, that an injury to him has the 
same mean ing as an injury to the perpetrator of the original affli c
t ion. We can now even ident ify t he region of the brain where both 
rea l and vicarious pa in is experienced, the insular cortex. As so 
often, Gombrich discovers by a simple act of se lf-reflect ion in a 
domestic setting, reading a newspaper at home, a mechanism that 
can now be much better understood as a result of scientists in lab-
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oratories and in the field 
working in such spedalist areas 
as neurobiology and ethology. 

Apart from this passage, 
b io logy p lays a very sma ll part 
in The Story of Art. In A rt and 
Illusion, published ten years 
later in 1960, it is still no t much 
discussed di rect ly, but there 
are many more gestures in the 
d irect ion of the brain and of 
animal behaviour, and once 
aga in later science has shown 
that many of these gestures 
were well judged. A lready in 

2. Rabbit or duck? 

25 'Rabb it or duck? ', from E. H. Gombrich, Art 
and Illusion, 1960, fig. 2 

the introduction and again later on Gombrich draws our attent ion 
to t he implications of t he rabbit and duck illusion B As he points 
out, try as we may we cannot see both rabbit and duck at t he same 
t ime (fig . 25). He uses this observation to refute those who claim 
that illusion is a simp le matter We can now go furthe r in explaining 
the phenomenon by drawing attention to another aspect of neural 
networks. Without being too mechanistic or reductive it is possible 
to conceive of t he brain as working rather like an encyclopedia that 
class ifi es similar t hings, such as types of an imals, together, giving 
each its own neural equivalent of a page. In an extreme case a single 
group of neurons may only re act to the sight of a single creature or 
th e sound of its name. Visual informati on goes through the layers 
of the cortex before arriving in t he temporal lobe. There it is f irst 
recogn ised as an anima l before being sorted as cat or rabbit. 
Recognition o f either is made by the firing of distinct ive sets of 
neurons. It is physically impossible for both to be activated at the 
same time. The function of the brain is to organ ise our experience 
of rea lity and it would obviously create confusion if we recognised, 
for example, two animals simultaneously. As Gombrich says, we can 
move rapid ly between two alternatives, but we cannot, for reasons 
revealed b y later work on neurobiology, experience t he recognit ion 
of both simult aneously. 

Gombrich's reservations about research into the mechanisms 
underlying artist ic activity held him back from pursuing thi s line 
di rect ly, but he cou ld allow someone else who had fewer problems 
wi th the mechanical, Sir W inston Churchill, to exp ress almost a direct 
wish for research into the neuro logical analysis of his activity as an 
amateur painter. W ith justifiab le admiration he quotes Churchill's 
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perceptive reflections on the process of painting. As the accom
p lished amateur says, 

It would be interesting if some real authority investigat ed carefully 
the part which memory p lays in painting. We look at the object 
with an intent regard, then at the palette, and thirdly at the canvas. 
The canvas receives a message dispatched usually a few seconds 
before from the natural object. But it has come through a post 
office en route. It has been transmitted in code. It has been turned 
from light into paint. It reaches the canvas a cryptogram. Not until 
it has been p laced in its correct relation to everything else that is 
on the canvas can it be deciphered, is its meaning apparent, is it 
translated once again from mere pigment into light. And the light 
this time is not of Nature, but of Art. " 

Gombrich then follows up his hero's call, th ough with a different 
emphasis: 'I am not that " real authority" on memory to whom Sir 
Winston appealed for an explanation of t his mystery, but it seems to 
me that we wil l be able to tack le this aspect only after we have 
learned more about t hat "transmission in code" which he dis
cusses.' '' Whatever the level of agreement between Churchill and 
Gombrich - and both had much contact with codes during the war 
- it is possible that th e statesman may have been inspired to state 
his wish for enlightenment by his awareness of the difference in the 
effectiveness of the artistic memories of the amateur and the pro
fessiona l artist, and fortunately this particular phenomenon has been 
the subject of some remarkable recent research . 

In 2000, within the framework of a project named Sciart, the Well
come Trust in London funded research designed to explore the dif
ference between the brain activity of a professiona l portrait painter, 
Humphrey Ocean, and that of an amateur when copying a portrait. 
What the research reveal ed was very exci ting. Although both 
amateur and professional artists looked to the outsider as if they 
were both going through the same motions described by Churchil l, 
t he scanner monitoring their b lood flow by functional Magnet ic Res
onance Imaging (fMRI) revealed a great divergence' 6 While in t he 
brain of the amateur artist it was the visual cortex at the back of 
the head that was most active, in the professional, even when he 
appeared to be looking most intensely, it was not in the back, but 
the top and front, the area of the association cortex, where the 
strongest activity was found. In the scientific commentary on the 
experiment in the exhibition it was suggested that this was because, 
when the professiona l painter looked at his subject, he was able 
immediately to access networks already built up during previous 
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periods of attentive looking and so draw on a greater existing reser
voir of knowledge. 

What is true of portrait painting must be true of all other types of 
painting from nature. In a lecture given in 1965 and subsequently 
published as 'Visual Discovery Through Art', the first essay in The 
Image and the Eye: Further Studies in the Psychology of Pictorial 
Representation (1982), Gombrich approvingly repeats what Max 
Liebermann said, quoting his t eacher: 'What you cannot paint from 
memory you cannot paint at all .''' Neurobiology has proved Lieber
mann's teacher, Liebermann, Churchill and Gombrich all to have 
been right. The answer Churchill looked for lay exactly where he 
expected it, in memory, and confirmation was also proVided for 
Gombrich's claim for the importance for successful representation of 
prior knowledge. 

Other experiments offer support for very different claims in Art 
and lilusion. At one stage, for instance, in a passage immediately fol
lowing his sneers about the relevance of the study of gulls to the 
understanding of art, Gombrich g rudgingly does mention evidence 
that humans are like animals in their biolog ically driven reactions: 

It can be argued, and has been argued, that we respond with par
ticular readiness to certain configurations of biological signifi
cance for our survival. The recognition of the human face, on this 
argument, is not wholly learned. It is based on some kind of inborn 
disposition. Whenever anything remotely face-like enters our fie ld 
o f vision, we are alerted and respond. We all know the feeling ' 
when fever or fatigue has loosened the triggers of our reactions 
and a pattern on the wallpaper suddenly appears to look or leer 
at us with a threatening grin" 

His reluctance to acknowledge the phenomenon is evident in the 
phrases, 'it can be argued and has been argued', at the beginning, 
and his association of the experience with a loosening of conscious 
mental control at the end. Aga in, we still do not understand all ele
ments o f the neurobiology that underlies this phenomenon, but neu
roscientists have claimed that facial recognition in humans can be 
loca lised to an area of the temporal lobe known as the 'fusiform face 
area', whi le it is certain that in monkeys th ere are individual neurons 
that only fire when confronted with the face of a member of the same 
species. These properties of our nervous system have been selected 
for by evolution because they endow us with abilities that are crucial 
for our socialisation and so for our surviva l. 

The book in which Gombrich comes closest to the biological 
approach is The Sense of Order (1979). Though still apologetic, he 
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is certainly more forthright. Thus, in the p reface to the first edi t ion, 
while acknowledging that 'the sense of order is not a distinctively 
human prerogative', he asserts that ' it means no derogation from 
man 's unique achievements to look for the ir roots in our bio logica l 
inheritance', going on to point out that the b iological approach has 
a noble model in the English eighteenth-century artist, Hogarth, who 
claimed, as we saw, that the human preference for the wavy line 
which he ca lled 'the line o f beauty' delights uS because it reminds 
us of the p leasure o f the chase. 'The love of pursuit is implanted in 
ou r natures, and designed, no doubt , for necessary, and useful pur
poses. Animals have it evidently by instinct.' 19 In the preface to the 
second edition of 1984 Gombrich is more direct in his statement that 
the book is designed 'to establish and test the theory that there 
exists a Sense of O rder which manifests itself in all styles of design 
and which I believe to be rooted in man's biolog ical inheritance.' '" 
In the introduction he even comments on the changed climate of 
debate: 'We are no longer afra id. . to use teleologi cal arguments 
and to ask why our mental make-up favours simplicity both in per
ception and in making. If these tendencies did not have a strong su r
viva l value they would not have come to form part o f our organic 
heritage.''' 

There are two reasons for the new emphasiS. O ne is associated 
with the book's subtit le, A Study in the Psychology of Decorative Art. 
Quite simply the book is a stu dy only of ornarnent, especia lly 
t he repetitive patte rn s that man has made for thousands of years 
wherever and whenever he has lived. This man ifestation of the 
human spirit is. much lower down Gombrich's sca le of va lues than the 
heroic conscious attempt to represent all of rea lity, the subject of Art 
and Illusion. It is also closer to the artistic products of the animal 
world, that is it is more like b irdsong and less like a Haydn quartet. 
This similarity between decorative art and an imal art is well sug
gested by the three opening colour p lates, which show first two 
Slovak embroidered bonnets and then a bower b ird nest (figs 26 and 
27), both of which have a role in courting. The other reason for the 
greater acknowledgement of human biology is more interesting. It 
is the result of Gombrich's realisa t ion that progress in several areas 
of science, ranging from the study of animal behaviour to informa
tion theory, could shed light on ornament in a way that they cou ld 
not on any other area of art. 

A particular consequence of his interest in recent scientific devel
opments, especially in information theory and the study of animal 
behaviour, is that for the fi rst time he is encouraged to look opti
mist ically to the future. For example: 
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the new intellectual disci
pline of the theory of infor
mation appears to hold 
greater p romise for psychol
ogy than the earlier acc
ounts of the Gestalt school. 
For in this techn ique of the 
communication engineer the 
information is measured by 
its degree of unexpected
ness, while t he expected 
becomes in their terminol
ogy 'the redundant' n 

Even more enthusiastical ly, he 
contradicts Plato in the name of 
the ethologists when he tal ks of 
the phenomenon that he ca lls 
'graded complication '. As he 
says, 'we now know that such 
manifestations of the "sense o f 
order" are not confined to 
human beings.' He t hen goes on 
to describe Desmond Morris's 
account of the behaviour of t he 
chimpanzee, Congo, in The 
Biology of Art (1962) and specu
lates that, alth ough the ape 
never discovered true patterns, 
this might one day happen: 
'Whether or not another ape 

26 Bonnet from Slovak folk costume, 19th 
century, from E. H. Gombrich The Sense of 
Order, 1979, plate 1 

27 The nest of the bower bird, from E. H. 
Gombrich, The Sense of Older, 1979, plate 2 

may one day discover t he p leasure of build ing more complex hier
archies we cannot tell. After the achievements of the Gardners with 
their chimpanzee, Washoe, noth ing seems impossib le.''' He even 
comes close to ta lking o f neurobiology. Thus, although in the intro
duction he appears to put the issue on one side, saying: 'whatever 
the fate of the Gestalt school may be in the field of neurology'," later 
he takes it on directly. Speaking of the operations of the central 
nervous system he states: 'Students of perception have discovered 
what they ca ll "feature detectors": these operate in the visua l system 
of certa in animals such as cats, and respond to particular arrange
ments such as horizonta l or vertical lines, wh ich must thus stand out 
in t he environment. ," Gombrich wonders whether humans are also 
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pre-wired for such coding. He apparently still hopes not: 'Maybe it 
could be argued that man is less in need of specifically inbuilt 
responses because he can code and hold simple forms in his memory, 
in language and in art.''' 

Of the points Gombrich makes here some have turned out to 
be much more useful than others. Indeed, the one that is most 
important to him is perhaps the one that has yielded the least benefit 
to those studying art. Information theory's discovery of the impor
tance of redu ndancies for the economic t ransmission of data has had 
much influence on computing, the field in which it is at home, but it 
has not revealed much about the visual arts, principally because they 
are littl e concerned with messages and ce rtain ly less with economy 
than Gombrich would have wished. On the other hand the point that 
he plays down, the discovery of ' feature detectors', is likely to have 
a major influence on the understanding of all aspects of vision, 
including art. The slow realisation of the extent to which the human 
brain, like th e brain of other creatures, is equipped with neurons that 
may respond t o particular 'features', such as those that respond to 
lines of a particular orientation discovered by Hubel and Wiesel in 
1959, is extremely important. Knowledge that thei r functioning is 
improved by exposure even more so. 

Where Gornbrich was ce rtainly right to look to the future is in 
his growing respect for chimpanzees. The work of Sue Savage
Rumbaugh with the bonobo chimpanzee Kanzi, presented in Kanzi: 
The Ape at the Brink of the Human Mind (1994), has not only revo
lutionised our opinion of chimpanzees but has changed our view of 
ourselves. Her demonstrat ion t hat chimpanzees can use symbolism, 
language and even grammar, once thought to be exclusively human 
properties, although they do not have anything like language them
se lves, dramatica lly challenges the assumption that it is by th e use 
of language that humans have acquired these distinct ive abil ities 
and in doing so it undermines the who le concept that human 
thought depends on our unique rat ionality (ratio from oratio, Latin 
for 'speech').27 The 'speechlessness' of chimpanzees is particularly 
significant because it makes it virtually certa in t hat the on ly field in 
wh ich they could have acqu ired these abilities is the visual , and this 
increases the like [ihood that art has been as important a vehicle for 
the development of human culture as speech and literature. 

Another area in which Gombrich came down on th e right si de is 
in his increasing acceptan ce of psychological explanations for the 
worldwide appearance of such artefacts as pots which are anthro
pomorphic, th at is thought to possess human traits. As he says of 
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the general problem of the recurrence of formal types throughout 
the world and through time, 

The decorative arts pose this problem with parti cular urgency, and 
we might be spared many more strained explanations if we could 
attribu te a[1 intri gu ing paralle[s to the spontaneous generation of 
similar forms for sim ilar funct ions. [ do not believe we are entit led 
to do this in eve ry case, but [ side with those who think that the 
reaction aga inst the psychologica l bias of the generation of Frazer, 
Freud, Loewy and Jung has perhaps overshot the mark." 

[n support of his idea he calls on Claude Levi-Strauss who says that 
when diffusion cannot exp lain the similarity between forms: 'we must 
turn to psychology or the structura l analysis of forms and ask our
selves if inner connections of a psycho[og ica l or structural nature 
do not allow us to understand such frequent and simultaneous 
occurrences wh ich cannot possibly be the result of the simple p lay 
of probabi[it ies."" However, his support for Levi-St ra uss is not unre
served. He is sceptica l about his soci al explanations, whether repre
sented by the anthropologist's support for Carl Schuster's theory that 
Sout h-East Asian embro ideries reflect marri age relations or his own 
interpretation of split representation in several cultures in terms of 
kinship patterns, but he approves of Levi-Strauss when he fi nds 'the 
twin roots of our response to music in such biolog ical rhythm s as 
breathing and in the acquired language of musica l cu ltu re.'30 

There are many other cases in which things that Gombrich 
observed have recently been given neurobiologica l support. Take for 
example his account, described in the art icle 'Visual Discovery 
Th ro ugh Art' referred to earli er, of the way 'a hungry rabb it catcher 
will scan the field for his qu arry wit h such intensity that a cl od of earth 
or a clump of leaves may tempt him, unless he has learned to hold 
his imagination in check.''' . Gombrich discusses t his phenomenon 
using the terms through wh ich it had been stud ied by psychologists 
of perception, talking of 'mental set' and 'projection', but we ca n 
now trace the origin of such mental sets, showing how the more 
often we look at a configuration the more the neurons in our brain 
that support this act of seeing will be activated and connected; so 
that with time we wi ll have a greater readiness to see it. The 'mental 
set ' is really a neurolog ica l phenomenon. 

This is hard ly a surprise, but it has been much more of a revela
tion t o d iscover the specific neurologica l basis of another phenom
enon noted by Gombrich: 'Un less introspection deceives me, [ 
believe that when [ visit a zoo my muscular response changes as [ 
move from the hippopotamus house to the cage of th e weasels.''' 
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28 Oskar Kokoschka, Thomas G. Masaryk, 1934-{" 29 Photograph of Oskar Kokoschka 
Pittsburgh Museum of Art. Carnegie Institute 

Gombrich re lates the phenomenon to earlier psychological notions: 

I am here led back to the old the ory of empathy, which p layed 
such a part at the turn of the century not on ly in the aesthetics 
of Lipps and Vernon Lee but also in the wri tings of Berenson, 
Wb lfflin and Worringer. Th is doctrine relies on t he traces of mus
cu lar response in our react ion to forms; it is not on ly the percep
tion of music which makes us dance inward ly, but also the 
percept ion of shapes.33 

As we have already seen, we can agree with him, relating both 
Gombrich's experience and the theory o f empathy to a whole set 
of recent discoveries about the neural basis of our visual response 
to other humans and even other animals, of which t he most remark
able has been the identification of the so-ca lled mirror neurons, 
which may ca use us t o be unconscious ly influenced by every pose 
or movement that we see. When, for example, we see someone else 
moving their right hand the neurons in our motor cortex that contro l 
our own right hand also become activated. Our hand may not move, 
but, without our knowing, the neurons in the premotor cortex t hat 
con trol it follow the movements made by the other person. Such 
'mirror neurons' explain much of how we rapidly learn from watch 
ing other people and they may also explain another phenomenon 
noted by Gombrich following Leonardo. This is the way painters 
make the people they paint look like themselves, as in the examp le 
o f Oskar Kokoschka's portrait of Tomas Masaryk which ended up also 
looking like the art ist himself (figs 28 and 29).34 If when we look at 
someone else 's face the muscles contro lling ou r own face are also 
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30 Diego Velazquez, Infanta Maria Theresa, 
c. 1651, Musee du Louvre, Paris 

173 

30 Diego Velilzquez, Infanta Maria 
Theresa without coiffure, from E. 
H. Gombrich, The Image and the 
Eye, 1982, fig. 106 

activated, it becomes more understandable that when we paint 
som eone else we are liable to paint ourse lves. Mirroring neurons cer
tainly lie behi nd the miracle noted by Gombri ch that babies can 
learn how to make expressions from watching their mothers. 

There are on ly a few cases where neurobiology works aga inst 
Gombrich's argument. One relates to another observation in the 
same essay where he uses his understanding o f the Muller-Lyer effect 
to explain why when t he coiffu re is removed from Velazq uez's paint
ing o f the Infanta Maria Theresa her eyes look closer together so 
making her appear mo re intelligent (figs 30 and 31). He may be right 
in his observation, but it cannot be because of t he Muller-Lyer effect 
(fig. 21). As noted earl ier, our susceptibi lity to the Muller-Lyer illusion 
is caused by the way in which our neural networks have been formed 
as a result of spending our lives in cuboid spaces surrounded by 
cubo id objects. As discussed earlier, we are so used t o experienc
ing obtuse angles at the ends of these lines parallel to the p icture 
plane which are farther away and acute angles at t he end of those 
lines which are closer t hat our neura l networks automat ica lly 
lengthen the farther line with its obtuse ang les and short en t he 
nearer one with its acute angles.35 It is thus not the extension of t he 
line that is important, as Gombrich suggests, but t he change from 
acute to obtuse angles at t he ends. As in other cases where science 
may now prove him wrong, Gombrich would surely be on ly too 
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happy that an argument he was advancing could be falsified in good 
Popperian terms, so providing a st ronger foundation for later schol
ars to work on. 

Many of Gombrich's insights come from his reading of other 
people's theories, but an important extra dimension is his constant 
reference to anecdotal pe rsona l experience, such as that concern 
ing his response to different zoo animals. Indeed, since this is such 
a distincti ve strength of his research, it is wo rth reflect ing on its 
sources. Why were such experi ences so important for him? After 
all we are apt t o think of academics such as Gombrich as getting 
their ideas partly out of conversa ti ons and listening to lectures, but 
above all out o f books. We tend to think o f their inte llectual devel
opment in terms of what they have read, their bib liograph ic history. 
However, in Gombrich's case eve ryday experience seems to have 
been j ust as important, which suggests that if we want to under
stand him we have to fo llow his biologica l history. Why should t his 
be the case? O ne suggestion could be that his personal history 
confronted him with so many new and demanding experiences 
which had such an influence on the formation of the connections 
in his cortex that he genuinely became more alert to his environ 
ment than most of his contemporaries. The history of his intellec
tual development offered here thus places a special emphasis on 
the history o f a particular type of progressive comp li cat ion of his 
neural networks. 

The main stages of this are clear. Born in 1909 into a comfort ab le 
Viennese family of converted Jews, most of the assumptions with 
wh ich he had been brought up were shattered in t he two decades 
between his tenth and thirtieth birthdays. Some of the assumptions 
challenged were among the most bas ic. After the First World War 
his si tuation changed from being that of someone who was privi
leged to one of someone who was almost starving. To rebui ld him 
physica lly and psychologically he was sent to Sweden to live with a 
woodworker's family. There everyth ing was new, not only the food, 
but the language, t he landscape, the typical activities and the socia l 
relat ions. Back in Vienna again a year later he found that t he state 
of which he was a citizen had changed from being an empire ruled 
by an emperor with vast dominions to a parliamentary democracy. 
A lso within a few years he was confronted with violent anti-Semitism. 
He was able to escape for a time to Italy, another country with a dif
ferent environment which was also in the course of rapid transfor
mation with the rise o f Mussolini. But he was soon back in Vienna 
where his career prospects rapidly collapsed and where the chance 
invitation to write Eine kurze Weltgeschichte fur junge Leser (A Short 
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World History for Young Readers) (1935) requ ired that he rapidly 
familiarise himself with countries, cultures and periods which wou ld 
o therwise have remained virtually unknown to him. A subsequent 
invitation to go to another country, England, with his Czech-born 
wife to work in a German inst itut ion, the Warburg Institute, would 
have p laced further strains on his existing neural resources and when 
the Second World War broke out he was confronted with further 
changes of perspective. His new assignment for the BBC World 
Service to listen to German ra dio broadcasts demanded very differ
ent skills from those of the art historian, and, alth ough his long
standing interest in music and his experience of living wi th several 
languages wou ld have helped him, he would ce rtainly have had to 
develop many new neura l reso urces. 

The fundamental role o f th is last experience, that of listening to 
Germ an broadcasts, in stimulating some of his most important the
oretical reflections was formally acknowledged by him several times. 
He made a clea r st atement to Eribon that this was the source of his 
interest in perception and especially the origin of his realisat ion that 
auditory perception depends on prior knowledge of what is likely to 
be sa id'· List ening to crackling indistinct German broadcasts he was 
reminded again and aga in of how much his abil ity to make sense of 
t he noise depended on his knowing what the spea ker was t alking 
about. The same lesson could easily be app lied to vision . Indeed, 
nothing was more fundamental to his work on th e psychology o f per
ception from Art and Illusion to Th e Sense of Order th an his insis
t ence that t he eye is not a passive instrum ent, and that our ab ility 
to make sense of our environment depends on a combination of 
inherited inclinations and acquired experience. He liked to quote 
Popper's mocking characte risati on of the passive eye point of view 
as the 'bucket theory of the mind', as in the introduct ion to Art and 
Illusion," and spent much of his time defin ing the more active view 
o f perception that he dealt with in part three of the same work under 
the heading 'The Beholder's Share'. 

A ll th is he admitted to have been provoked by the one particu lar 
and repeated experience, listening to indistinct broadcasts, and we 
are entitled to extend his line o f reasoning. His extraordinary per
sonal history seems t o have affected all his work in ways that ranged 
from the unimportant to the crucia l. Of course, Gombrich was not 
alone in the variety of his experiences. The turmoil of the inter-war 
period forced many people, especially refugees, to change their 
environment a number of times, and I suspect that in a number of 
their cases too such biographical interruptions were critical for 
later intellectua l achievements. Among people of similar interests, 
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however, the ra nge of his experience was probably exceptional. He 
also had a part icular interest in psycho logy, which can be traced back 
t hrough his Freudian friend, Ernst Kr is, with whom he worked on car
icature, to figures such as Riegl. 

Speaking more generally it is also possible to draw attenti on to 
the amount of time he wou ld have spent in London waiting for and 
travell ing on buses and underground t ra ins while t he city was being 
destroyed around him. As an already exception ally visually and 
aurally alert person, his responses to the chang ing human and mate
rial environment would have become increasingly complex and, 
taken together, these experiences may have played a vital rol e in 
enhancing his self- reflectivity. They certainly made such an impact 
on his consciousness th at he encouraged oth ers to expose them
se lves to similar circumstances, as in his req uest in the introduction 
t o Art and Illusion: 'I can on ly appea l to the reader ... to train himself 
a li tt le in the game of sel f-observation, not so much in museums as 
in his daily commerce with p ictures and images of all kinds - while 
sitting on t he bus or stand ing in the waiting room .'38 Gombrich cou ld 
not have known the extent to which his persona l history was endow
ing him with a d istinctive neurobiology, but throu ghout his writings 
w.e sense he was aware that he was more sensitive and ana lytica l in 
p rocessing what came to him th rough his eyes and ears than were 
most people. 

One consequence of this was t hat he was constant ly able to test 
t he theories and app ly t he arguments of the many scientists with 
whom he was in contact, so becoming informally an experimental 
scientist himself. Thi s enabled him not just to use the ideas of sci
entists, b ut t o extend t hem. During his long life he moved fro m 
Freud ian psychology to Gestalt psychology and then to Gibsonian 
environmenta l psycho logy, as well as from earlier Darwinian evo lu 
t ionary theory t o the latest in anima l ethology, end ing up with infor
mation theory. Each new idea he put to the test and often came up 
wit h observat ions that impressed the original scient ists. This is why 
he could just ifiab ly proclaim in a late preface to The Story of Art, 
not th at he had learned from scientists, but that he had influenced 
them : 

I am fully aware that speculations, as yet unsupported by con
tro lled experiments, cannot qual ify as psych olog ical t heories. But 
what sta rts as a mere 'hunch' can sometimes be turned into a 
SCientific hypothesis in expert hands, and I have been so fo rtunate 
as t o see th is happen with informal suggestions I have put forwa rd 
in the past.'" 
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Gombrich was amazed at the influence his judicious perceptions had 
on the scientifi c world of psycholog ists and b iologists. Perhaps his 
influence was in some ways greater in those fi elds than in t hat of art 
history because in the end a biologica l approach was simply of 
greater interest to scientists t han to humanists. Ri chard Gregory, the 
influential professor of neuropsychology, confirmed his status as an 
authoritative figure on th e fr inge of science when he mentioned 
Gombrich, along w ith the great Ernst Mach, as one of the propo
nents of 'biolog ical ly based theo ries o f aesthetics'." 
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Baxandall 

Gombrich's most important heir in the application of b iology to the 
understanding of art is Michael Baxandall (1933- ). Baxanda ll was his 
student at the Warburg Institute, before beginning a career as an art 
historian which has taken him from the Victoria and Albert Museum, 
back to the Warburg Institute, and then to the University of Califor
nia at Berkeley. 

Baxandall's biological interests wi ll surprise some. Most readers 
never notice that his notion of the 'period eye ' is presented as neu
ro logically based. He begins chapter two of Painting and Experi
ence in Fifteenth-Century Italy. A Primer in the Social History of 
Pictorial Style (1972), in which he launches that influential concept, 
with a paragraph that could be at home in a textbook of neuro
science: 

An object reflects a pattern of li ght on to the eye. The li ght enters 
the eye through the pup il, is gathered by the lens, and th rown on 
the screen at the back of the eye, the retina. On the ret ina is a 
network of nerve fibres, which pass the light through a system 
of cells to several million receptors, the cones. The cones are 
sensitive both to light and to colour, and they respond by carrying 
information about light and colour to the brain ' 

Having described the universal properties of the visual system, he 
then goes on to explain how it becomes differentiated: 

It is at this point human equipment for visual perception ceases to 
be uniform, from one man to the next. The brain must interpret the 
raw data about light and colour that it receives from the cones and 
it does this with innate ski lls and those developed out of experi 
ence. 

This stress on individual experience is crucia l, because, as he goes 
on: 
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32 Woodcut plan of Holy Sepulchre, Jerusalem, Santo Brasea, from Itiner
ario ... di Gerusalemme, Milan, 1481, p. 58v 

each of us has had different experience, and so each of us has 
slightly different knowledge and skills of interp retation. Everyone 
in fact processes the data from the eye with different equipment. 
In practice these differences are quite small, since most experience 
is common to us all. Yet in some circumstances the otherwise mar
gina l differen ces between one man and another can take on a 
curious prominence.!. 

Baxanda ll then takes the example of an apparently abstract diagram 
(fig. 32), in fact the ground plan of the Holy Sepulchre in Jerusa lem, 
and g ives a number of examples of how people in different p laces will 
see it diffe rently, exemplifying what he cal ls contrast ing 'cognitive 
styles', concluding 'so here are three variable and indeed cu ltural ly rel 
ative kinds of thing the mind brings to interpreting that particular 
"pattern of light" '.' In each case the bra in responds by reference to 
three elements: a stock of patterns, training in a range of representa
tional conventions and experience. drawn from the environment as we 
search for plausible ways of visualising what we have incomplete 
information about, noting with some desperat ion that 'the process is 
indescribably complex and still obscure in its physiological detail' 4 

Baxandal l here goes further than anyone previously in acknowl
edging the way in which different visua l experiences make us see dif
ferent ly, but there are clear limitations to his approach wh ich affect 
the tone of the rest of the book. His reference t o cognitive - my 
emphasis - style reveals that he is primarily concerned with the dis
cernment of objects, a function re lated to higher rat iona l operations 
and this is why throughout the book Baxandall is principa lly inter-
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ested in the way t he bra in is structured by formal training. This al lows 
him to demonstrate how the study of rhetorica l gestures, dance posi
tions and so forth gave people in fifteenth-century Italy an expertise 
in hands which came out in their art. In fact he hardly acknowledges 
the pure ly passive exposure to th e environment whose potential influ
ence he implicitly alludes to. Th e main reason for this is that, in spite 
of his generalising claim about the nervous system, he still really only 
respects the conscious brain, but the other reason is that he quite 
simply did not have access to the discoveries of the last thirty years 
which show that our neural networks are be ing reshaped from minute 
to minute, not just by our train ing, but by everything to which we are 
exposed. What neuroscience now empowers us to do is to great ly 
extend Baxandall's theory of the period eye to a not ion of each indi
vidua l having d ifferent visual p references depending on their experi
ences. The more we know about somebody's experiences the better 
we can reconstruct the ways in which these are likely to have influ
enced t he format ion o f thei r neural networks, and that allows us to 
understand better how the operation of those networks will have 
influenced thei r behaviou r, whether in the making of or response to 
art. 

The best indicator of the limitation of Baxandall's perspective is that 
he has never, as far as I kn ow, taken his idea of the way in which the 
brain itself is affected by experience any further, preferring instead to 
refine his understanding of the visual gateway of the brain, the eye, 
which is much less 'obscu re in its physio logical detail'. An example is 
provided by his article on 'Fixation and Distraction: The Nail in 
Braque's Violin and Pitcher (1910), (1994) publ ished in a volume in 
honour of his teach er, Gombrich. There he first picks up on Gombrich's 
reflections on Hogarth's earlier observation both of the decl ine in 
acuity of vision between the centre of the retina, the fovea, and its 
periphery and of the movement of the eye in 'saccades' to compen
sate for this.' He then takes advantage of his own much more detailed 
understanding of the physio logy of vision to show how Braque had 
unconsciously exploited both phenomena to increase the effective
ness of his composition. Baxandall's starting point is a recogn it ion that 

much psychophysical and neuropsychologica l experiment now 
suggests that perception involves two modes of attention: An 
'endogenous' system would work with central, fovea I vision : it is 
directed by cognitive demands for information about objects. But 
this can be overridden by an 'exogenous' system working with 
peripheral vision, operating more quickly, more automatical ly, and 
free of control by any higher-level search for enlightenment' 

Baxandall 
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33 Neural system of vertebrate retina, from Michael Baxandall , 'Fixation and 
Distraction: the Nail in Braque's Violin and Pitcher (1910)', in Sight and 
Insjght: Essays on Art and Culture in Honour of E. H. Gombrich at 85, 1994, 
fig. 177 

This leads him to reflect on the way in which the two systems inter
act in our response to the painting, with our attention to centra l 
objects, such as the nail and the violin, being constantly distracted 
by the stimulation offered by almost abstract properties such as a 
higher relative intensity of tone or sharpness of edge on the periph
ery, and this in turn leads him to detail the first stage of the mecha
nism invo lved, the retina's synaptic system. Commenting on t he 
d iagram of a section of the vertebrate retina (fig. 33), he notes that 
it is made up of a single layer of receptor cells, rods and cones, over
laid with fou r layers of p rocessors and that this complex st ructure is 
not un iform throughout the surface. Not only are receptors concen
trated in the fovea and then spread progressively more th inly towards 
the periphery, but the connect ions between receptors and proces
sors are arranged in such a way that there is a further pattern of vari
ation in neural response, wit h, for example, t he ganglions that collect 
signals f rom th e fovea to send up the optic nerve, serving recept ive 
fi elds of d ifferent sizes, so delivering both coarse and fine-grain infor
mation. Baxanda ll here asks what is the point of so much variation in 
the grain of the information sent to the cortex and uses the results 
of those working on a machine model of this first stage of visual pro
cessing t o answer that a mixture of coarse and fine fil te rs prepares 
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35 Georges Braque, Violin and Pitcher, 
1910, Kunstmuseum, Basle 

for a better representation of surfaces 
and forms than fine alone (fig. 34) .' He 
then goes on to give fu rther informa
tion on the different resources of the 
periphery and the fovea, noting princi
pally that wh ile peripheral vision is 
better at recognising solid closed 
forms the fovea is better at dea ling 
with out lines. This in turn leads to the 
observation that while the painting's 
central violin and na il (fig. 35) work well 
as outlines, the p itcher, appropriately 
for an object typically perceived 
peripherally, is more solidly toned. This 
prepares for the final less certain move, 
the suggestion that there is a useful 
correlation between the length of time 
taken for cycles of scanning and fixa
tion and short-term visual memory, a 
faculty that operates at the level below 
categorisation into objects, using 
something simi lar to what computa
tional accounts of vision ca ll a two and 
a half-dimensiona l sketch. 
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Having moved carefully backwards and forwards between near cer
tainties about the operations of t he ret ina and suggestions about the 
operations of the cortex, Baxanda ll now proceeds to what he calls 
the crux of the painting, ' the mysterious left flank' .' This consists of a 
tall maze-like structure, the orig ins of which are revealed in other 
paintings to be the fall of d rapery over an object. Here, though, partly 
as a result of uncertainties generated by cues elsewhere in the paint
ing about the d irection of lighting, it is left as a pattern o f reversible 
zigzags which is described as ' less lacking in refe rence to physica l 
forms' than 'ambiguous and contradictory' .' Because of thi s intract
abi lity, while we can fixate easily on the two clear ly outlined and 
central features, the nail and the violin, stimulations of our peripheral 
vision keep bringing us back to the left fl ank. And so we end up being 
held in what Baxandall calls a 'perceptual lock'. From Braque's point 
of view as a painter this is a good situation. While we lose interest in 
the more determinate representations t he left f lank continues to 
retain its freshness: 

Long afte r violin and jug have become o ld acquaintances one 
revisits with p leasure but no expectation of great new disclosure, 
and even after one has learned to accommodate and enjoy reshuf
fl ing the half-dozen or more possible pianos that the vio lin and jug 
are resting on, the left flank continues to challenge and arouse t he 
cognitive itch. This is t he side of the p icture Braque and Picasso 
were going to move into next summer.1O 

Having, like a lawyer, painstakingly constructed his case that the 
secret of the appea l of t his area lies principal ly in t he relat ion between 
the eye's habits of scanning and the distinctive properties of the 
retina's neural networks, Baxanda ll can come with his killer point, pre
sent ing neuroscience as contribut ing d irectly to understanding the 
history of art. It will be, he hints, an awareness of the attention-grab
b ing power of ambiguous forms that g ives d irection to Cubism's next 
turn , with all that means for the future direction of art. 

This then allows Baxandall also to suggest a new direction for art 
history. In the fina l paragraph of the article he draws a broader con
clusion from his exp loration of the perceptual processes activated by 
viewing th e painting: 

A proper perception of Violin and Pitcher might be a state of 
having experienced many of th e innumerable quantity of percep
t ions within the p icture's frame, having pleasurably exercised with 
them, and having come away with them still incompletely inte
grated or resolved. The picture is bracing, therefore, and in some 
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moods one is anxious to insist that its narrative theme is the int rin

sically moral one of the complexity and excitement o f seeking t rue 
knowledge. However, the fabric of the performance is visual rep
resentation o f visual knowledge, and that is a sign not t ransparent 
through to some paraphraseable semant ic object somehow inside. 
The fabric is, precisely, scopic. " 

In this view, perception is wh at the pa inting is about, almost its sub
stance. This p laces the neuropsychology of vision centre stage and 
in t he reference to the 'state of having experienced many of the 
innumerab le quantity of perceptions wi t hin the pi cture's frame' there 
is an echo of the st atement that 'each of us has had d ifferent expe
rience, and so each of us has slightly different knowledge and skills 
of interpretation' which precedes t he formul ation of the concept of 
the 'period eye'. Baxanda ll's observat ion t hat the way in wh ich the 
sequence o f scannings and fixations that an attentive viewing of a 
painting calls for leaves us with an accumulated knowledge of the 
artist's enterprise is crucial. It opens the way to a myriad of m icrohis
tories of 'painting and experience'. Like each period, each painting 
forms its own 'eye'. 

A book that exp lo its much of the same knowledge about the retina 
is Shadows and Enlightenment (1995)'2 The burden of this intrigu
ing ly persona l work is given in t he preface. It is, 'a d iscussion of 
shadows and their part in visual experi ence. More part icu larly, it jux
taposes modern with eighteenth-century notions about shadows with 
a view to benefitti ng from a tension between them.''' The emphasis 
on th e 'modern' is apparent from the second sentence of th e intro
duction, which defines light as, 

the flux of mass-energy units emitted by a source of radiation. 
. .. These mass-energy unit s, or p hotons, are surp lus energy, the 
surplus product o f smaller particles combining together to become 
larger particles, and some o f t hese photons are more energetic 
than others. Visible light consists only o f photons in the m iddle o f 
that energy range, which is plotted in terms of the pulse o f elec
t rical d isturbance, or waveleng th. These moderately energetic 
photons are visib le in that cells on the ret ina of the eye have 
evolved to react to them.14 

Here, perhaps for the first time, a major work of art history devoted 
to a part icular period begins with an account of vision in terms of the 
interaction of the timeless laws of two fiel ds of science, physics and 
biology, and th ro ughout the book science, eighteenth century as we ll 
as modern, constantly enlightens history. 

Baxandall 

One consequence of t his new relation
ship is that Baxandall becomes more 
ready to t reat man as an anima l with par
ticular resources, an approach already 
suggested by the reference to evolution . 
It is thus re levant to his argument to refer 
to countershading as an adaptive 
resource in natu re, with an imals often 

protecti ng themselves by having upper
sides darker than their undersides. The 
'North American male bobolin k', we 
lea rn, even reverses 'its shad in g tonality 
in the breeding season' in order to make 

ise lf more visible during that cr itical 
t ime. " Stil l, Baxanda ll is happier moving 
away from general animal nature to the 
observat ion, more strictly relevant t o his 

185 

36 Sand shadows, from Michael 
Baxandall, Shadows and Enlighten
ment, 1995, fig. 9a 

argument, t hat the human visual apparatus has an expectat ion t hat 
light shou ld come from above, physica lly hard-wired into it: the 
expectat ion is not acqu ired, not even cognit ive, but bu ilt into the 
retina, as can be demonstrated by the way in which a shaded image 
will reverse if tu rned upside down, with what were previously hollows 
becom ing ridges (fig. 36)." Shadow perception is apparent ly 'evolu 
tionar ily primitive', which ra ises the interesting question about how 
accessible it is to conscious attention. This question is never 

answered but Baxandall's rea l prob lem is how do we read shadows 
and this he does deal with by reference in the first instance to 
'machine vision' a resource he also used in the Braque study. 
Although he is high ly sceptica l about the abil ity of a mach ine to deal 
with such a complex t ask involving severa l independent variab les, he 
does fee l t hat the most sophisticated version using a pa rallel d istrib
uted processor w ith a learning algorithm has a sufficient degree o f 
ana logy with actual brain structures to be of some use at least as a 
model of t he computat ion involved in the reading o f relief, if not of 
a real human faculty (fig. 37). 

Several other suggestive analogies with machine vision are then 
surveyed before he arrives at an overview: 

To sum up schematical ly: The sensory elements in shadow per
cept ion are values of reflected light. These come to us through th e 
receptor cells of the retin a, an outstation of the brain, which pre
edits them, and so also th e p hysica l shadows, before onward trans
miss ion to the inner brain. Th e ret ina (1) is interested in luminance 



186 

37 Shape from 
shading, using a 
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d istributed 
processor, from 
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Baxandall, 
Shadows and 
Enlightenment, 
1995, fig. 13 
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discontinuiti es, not in what com es from them; (2) its standards for 
significance are both generally and locally variable in response to 
prevailing luminance leve ls; (3) it transmits separately to the cortex 
both fine and coarse takes of t he same regi ons of the luminance 
array. This is what the visua l cortex has t o work with. At th is point 
it becomes d ifficult to continue thinking about the p rocess within 
the neurophysio logica l universe, t hough striking particu lar local
iza t ions of function potential ly relevant to shadow percep t ion have 
been made. In particular, neurons responsive to quite complex an d 
differentiated particu lar confo rmations of luminance gradat ion, 
wh ich is to say areas of shad ing, have now been identified H 

He t hen takes us back to t he computational universe of machine 
vision befo re a depressing conclusion: 

At some point ... hints or cues of suggestions of table and or tree 
or human figure must somehow offer t hemselves for matching. 
There is something bathetic about this moment, and there are 
notorious problems about the forms this imagery appears in - ana
logue and picture-like, or prepos itional and specifi ca tion-like, or 
two-dimensionally ana logue and th ree-dim ens iona lly proposi
ti onal, or whatever. 1B 

A lt hough we have learned much about the sort of in formati on in rela
ti on to shadows t hat t he eye as an 'outstation' passes to the brain we 
are advised that, except in the case of the 'neurons responsive to . 
conformations of luminance gradation' noted in t he p revious para-
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graph, it is virtua lly hopeless to reflect further on how the cortex dea ls 
with it. 

The caut ion is wel l advised, but the reader may well wonder 
whether the degree o f uncertainty does not part ly depend on the 
way t he enquiry was framed in the beginning, The resonances 
between the rather mechanist ic eighteenth-century views of pe rcep
t ion he discusses and modern attempts to engage machines in the 
simulation of that activi ty, which Baxandall exploits with such depth 
and subtlety, are ultimately con straining. A greater acknowledgement 
of the organ ic properti es of the brain, and the importance of con
st ant feedback between what is seen by the eye and neural resources 
buil t up by the viewer since b irth, might stil l not yield robust results, 
but it would bring more to the table and would g ive more cause for 
optimism. 

Another cost of the emphasis on the mechanical is that it inh ibits 
discussion of a d ifferent aspect of perception wh ich is important to 
him, visual pleasure, as alluded to in the reference to th e 'p leasur
ab le exert ion in reading' the indeterminacies in the head of t he figure 
in the sketch in the back of Jean-Baptiste Chardin's pa inting of the 
Young Draughtsman.19 One of Baxandal l's most important achieve
ments is to identify, and almost quantify, t he pleasure to be had from 
such visual experience and the last paragraph of the Braque art icle 
was substant ially about the many 'pleasurable exercises' in percep 
t ion that the Violin and Pitcher afforded the viewer '" The enjoyment 
to be had in perception as an activity in it s own right had been sug
gested by earlier writers such as Hogarth and its importance as a 
drive had been acknowledged by t he Gestalt psycholog ists, but 
Baxanda ll was the first art historian to recogn ise that such pl easure 
might be what a painting was ultimately about, and it is no accident 
that it emerges at the end of bot h art icle and book as the key to two 
of his favourite paintings. It is po ignant that this p leasure, the impor
tance of which he is the first to describe, has its source in a cerebral 
b iochemist ry t hat eludes expression in the machine models of per
ception on which he relies. 

The other featu re of t he book that is at odds with the optical and 
mechan ica l view of perception that he presents is its acknowledge
ment of the importance of the vital rapport between the author and 
the ch anging eco log ies in which he was working. Not only is there a 
long and sensitive passage in which Baxandall ref lects on the expe
rience o f sitting outside a part icular house, surrounded by particu lar 
furniture, under a part icular tree on a particular day, but in the preface 
we are carefully informed that the book was written in two different 
seasons at two p recise local t ies in England and two in France 
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'because in one way or another specific shadow landscapes from 
them enter the argument'." The author's special, almost animal, alert
ness helps every sentence to transmit what seem the insights of a 
mobile hunting mind, its neura l equipment constantly drawing on, 
working with and reworking the knowledge of things and ideas that 
has been carefully laid down by it ove r decades; but the model of 
percept ion offered is one t hat stops short of invoking such vital 
resources. The reader who wa its t o be given a tour of the b rain as he 
has been taken inside the eye will be disappointed. The first level of 
perception is all that Baxandall has so far thought it responsib le to 

present. 
At the end of the Braque p iece Baxanda ll came closer to acknowl

edging his reluctance to going further, admitting that in his study of 
att ention he has on ly arrived at a ' Iow level': 

Higher levels of the attent ive visual process introduce different 
kinds of problems, particu larly when the attention is to complex 
paintings, and for various reasons I do not feel the cogn itive sci
ences invoked here offer art crit icism as much broadening sug
gestion for dealing with those higher levels: for that one must go 
elsewhere." 

He does not explain what that 'elsewhere' is, but one way of inter
preting him is that when he writes of th e limitations of 'th e cogn itive 
sciences invoked here' he is referring to the limited role in cognit ion 
of the eye's motor and neural attributes. In the art icle he on ly al ludes 
to the vast ly more comp li cated neural attributes of th e cortex. 
Certa inly, by his extraordinarily successful exp loitation of an under
standing of one aspect of neurobiology he cha ll enges his readers to 
go fu rther, extending that understanding to other areas. Just as 
Braque's handl ing of the left flank of Violin and Pitcher provided a 
key to the next phase of Cubism and to some extent of the history 
of art, so Baxandali's neuropsychological interpretation of that 
passage may provide a key to the fu ture of art history. 

25 

Zeki 

Aristotle was a scientist who was starting to realise the importance 
of b io logy for t he understanding of human behaviour. Freud was a 
scientist who realised early on that such understanding could on ly 
come from a knowledge of t he brain's structure, although he later 
abandoned a rel iance on such knowledge to give his imagination, 
and his prejudices, more freedom. Semir Zeki (1940- ) is the first sci
entist to both be fami liar with the detailed workings of the bra in and 
interested in applying that knowledge to the understanding of art. 
Tra ined origina lly as an anatomist at University Col lege London, he 
worked with the leading neuroanatomist J. Z. Young before spend
ing tim e in the United States. He then returned to University College 
where he became a leading pioneer in the study of the visual brain, 
eventually publishing A Vision of the Brain (1993). At the same time 
he was deepening his interest in music and art, and it was the con
ve rgence of these interests in his professional and private life that 
eventually led him to make the risky attempt to bring them together. 
As he found out more and more about the brain during t he 1980s 
and 1990s, especially about t he co lour and motion areas, he rea lised 
that he was obtaining vita l information about t he processes under
lying both t he making and the viewing of art. 

It is rarely easy t o move between disciplines, and when Zeki 's fi rst 
article on the relation between art and t he bra in, 'The Neurology of 
Kinet ic Art', which he wrote with Matthew Lamb, was published in a 
scientific journa l, Brain, in 1994, it was principally thanks to the enthu
siasm of its edi tor and t reasurer' It was only when he was invited to 
lecture on the subject at the Royal Institut ion in December 1995 by 
its then director, Peter Day, that he found himself on more neutra l 
terri tory, fo llowing a long line of predecessors who had used the 
freedom offered by that season and location to cross academic 
boundaries. But he needed to go further, and afte r many conversa
t ions wit h artists, particularly Balthus, and an invitat ion from John 
Walsh, then Di rector of the Getty Museum, t o spend some time in 
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Santa Monica as a museum scholar, he was ready to write Inner 
Vision: An Exploration of Art and the Brain, published in 1999. 

Inner Vision, as the fi rst extended treatment of its subject, is a 
landmark book. It is also significant for anyone working in the 
humanities who is considering making use of neuroscience, since it 
il lustrates what a leading expert in the latter field believes can and 
cannot be achieved. Zeki 's own mixture of ambition and caution is 
well illustrated by the open ing words of the first chapter: 

Th is is not so much a book about art; it is more a book about the 
bra in. It arises from my conviction that, in a large measure, the 
function of art and the function of the visua l bra in are one and 
the same, or at least that the aims of art constitute an extension 
of the functions of the brain; hence by knowing more about the 
workings of the brain in general, and of the visual brain in partic
ular, one might be able to develop the outlines of a theory of aes
thetics that is b io logically based.' 

This is a bold claim which he then qual ifies: 

I say 'outlines' because our knowledge of how the brain works is 
still on ly very sketchy and we are therefore only able to account 
for how we see in an imperfect way. Given this imperfect knowl
edge, it is even more difficult to say much, if anything at al l, about 
how and where the aesthetic experience that a work produces 
arises, nor yet about the neurology underlying the emotional 
expe rience that it arouses. 3 

This, however, he says, shou ld not det er us. The limitat ion of our 
knowledge 

does not const itute a good reason for not trying to make a begin
ning in this direction. A ll visual art is expressed through the brain 
and must therefore obey the laws of the brain, whether in con
ception, execution or appreciation and no theory of aesthetics 
that is not substantia lly based on the activity of the brain is ever 
likely to be complete, let alone profound. And we have learned 
enough about the visual brain in t he last quarter of a century, to 
be able to say something interesting about art, at least the per
ceptua l level, which is what this book is mainly concerned with' 

After t his rap id alternation between optimism and pessimism Zeki 
sets out to further lower expectations: 

Even here, however, one cannot be exhaustive; it is easier to write 
about some more modern movements in art, and I have therefore 
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concent rated on these. It is almost impossible to say anything 
beyond t he most general about the re lat ionship between brain 
physiology and t he perception of some of t he more complex, nar
rat ive and representational works, which is why I say less about 
them. My p rimary aim is to convince the reader that we are at the 
threshold of a great enterprise, of learn ing something about the 
neurological basis of one of the most noble and profound of 
human endeavours. Beyond that I hope that t he pages of this 
book wi ll constitute a modest contribution and a small step in 
laying the foundations of a neurology of aestheti cs or neuro
esthetics, and thus for an understan d ing of the biological basis of 
aesthetic experience.' 

Zeki does not explain why it is easier to write about modern move
ments, but it is safe to guess that it is because he thinks that the 
experiments of neuroscientists, with their relatively schematic visual 
test materials, re late more closely to that kind of art. What does 
emerge clearly both here and in the preceding passages is that he 
regards his work as above all a contribution to the field of aesthet
ics. If he does not ment ion a possible contribution to art history, it 
is p robably because he is genuinely more occupied with the loftier 
concerns of a branch of philosophy than those of a branch of history. 
He is thus a neuroaesthetician rather than a neuroarthistorian, but 
his writings clearly encourage art historians to take advantage of the 
knowledge he o ffers, 

This is evident from his fi rst statement that 'most painters are 
neurologists'. This ini t ially startling claim he supports with the 
explanation that 

they are those who have experimented upon and, without ever 
realising it. understood something about the organisation of the 
visual brain, though with techniques that are unique to them. 
They do so by working and re-working a painting until it achieves 
a desirable effect, until it pleases them, which is the same th ing 
as saying it p leases their brains. If, in the process, it pleases others 
as well - or pleases other brains as wel l - they have understood 
something general about the neural organ isation of the visual 
pathways that evoke pleasure, without knowing anything about 
the details or indeed knowing that such pathways existed· 

What Zeki says here resonates with much that has been said in this 
book and he himself gives the example of how Leonardo's observa
tion that the most pleasing colours are those that are opposed 
anticipates the recent recognition of co lour opponency. But his 
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proposition goes beyond such conscious and verbally formulated 

reflection in its general claim that unconsciously artists are constantly 
reworking their paintings until they please their brains. Part of what is 
new here is the scientist's readiness to generalise about a humanist 
activity in biological terms. Another element is the emphasis on visual 
pleasure, which is inflected by Zeki's interest in contributing to aesthet
ics. What he is proposing is a new aesthetics based in neuroscience. 

He then goes on to make more scientific points. One is that 'The 
artist can ... only deal with those attributes of nature which his brain 
is equipped to see.'7 For instance, the human visual system cannot 
deal with ultraviolet light nor with very fast movement, which is why 
no artist represents them. Few scholars in the humanities have the 
courage to acknowledge the extent to which biology can be a con
straint on cultural activity, but for Zeki an acceptance of the brain's 

limitations are fundamental. 
He knows that these limitations have their roots in man's biologi

cal history and in this first chapter, 'The Brain's Quest for Essentials', 
one of his priorities is to layout the evolutionary reason why we have 
a powerful visual system in the first place. As he says, quoting his 
earlier book, A Vision of the Brain, 'We see in order to be able to 
acquire knowledge aboth the world.'s One of the reasons why he 
finds this definition worth exploring is because in it he finds 

the germs of a general and unifying theory that links the functions 
of the visual brain to the aims of art and that encompasses the 
views of philosophers such as Plato, Georg Hegel, Arthur 
Schopenhauer and Martin Heidegger, of artists such as Michelan
gelo, Cezanne and Matisse, and of the modern neurobiologist.' 

There are several aspects to Zeki's claim here which are important. 
One is that it places him pleasingly close to philosophy and its search 
for truth. Another is that it enables him to put aside the whole area 
of enquiry into 'the emotional content of art, its ability to disturb and 
arouse and inspire .... these are subjects that have hardly been 
touched upon by neurology and therefore not at present worthy of 
a scientific description, which can only be so incomplete as to be 
entirely speculative'; however, this setting aside should be only tem
porary, as he hopes 'that it will not be long before we are able to 
look at the neurological foundations of aesthetics in a broader 
context',1O a hope that he and others have since helped to some 
extent to fulfil as the new issues of neuroscience journals illustrate 
week by week. The most important aspect of his claim, however, is 
that, while neurology may not have much to say about response to 
the emotional, when it comes to the knowledge of objects it has 
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quite a lot to contribute that sheds light on the whole subject of 
visual experience. 

The problem that the brain has to solve in its search for knowl
edge is outlined in the following paragraphs. The information reach
ing the brain from the outside world 

is never constant; it is instead in a continual state of flux. We see 
objects and surfaces from different angles and distances and in 
different lighting conditions .... Vision must therefore be an active 
process requiring the brain to discount the continual changes and 
extract from them only what is necessary for it to categorise 
objects. This requires it to undertake three separate but inter
linked processes: to select from the vast and ever-changing infor
mation reaching it only that which is necessary for it to be able to 
identify the constant, essential properties of objects and surfaces, 
to discount and sacrifice all the information that is not of interest 
to it in obtaining that knowledge, and to compare the selected 
information with its stored record of past visual information, and 
thus identify and categorise an object or a scene,'1 

How the brain solves this problem is outlined in chapter three, 'The 
Myth of the Seeing Eye'. 

This chapter begins with a trenchant critique ofthe traditional view 
that it is the 'eye' that sees, a view which Zeki rightly presents as 
extraordinarily persistent. As he shows, the erroneous view that the 
eye receives on its retina an image of an object which it then trans
mits to the brain, for the brain to work with as with a photograph, 
long outlived the discovery of the part of the brain that deals with 
such images. This was because it was soon discovered that the 
primary area of this part of the brain now known as V1 is itself laid 
out in the form of a 'cortical retina', so suggesting that the object 
was represented there too on something like a 'photographic plate'. 
This image could then be compared with similarly photographic 
images stored in the surrounding area, then called the 'association 
cortex'. Only in the last twenty-five years of the twentieth century did 
it become clear that this area surrounding V1 could be broken down 
into separate areas, V2, V3, V4, VS and so on, each dealing with a 
different attribute of the visual scene, V4 for colour and VS for 

motion, for example, all working together to process the signals from 
the retina (fig. 38). And even though this is now widely understood, 
he notes ruefully, it: 'has made no intrusion into the writing or think
ing of art historians and critics, even those writing today',12 

Having identified a gap in the field of enquiry into art, Zeki then 
devotes the rest of the book to filling it, as in chapter seven, 'The 
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38 Specialised areas of visual brain, from Semir Zeki, Inner Vision, 
1999, fig. 3. 1b 

Mod ularity of Vision'. Here he begins by add ing more deta ils to our 
pict ure of t he visual co rtex. If we look at a section of area V1, for 
examp le, he po ints out th at it is poss ib le to see so-called b lobs 
which indi cat e a co lumn of ce ll s of high metabo li c activi ty that ca rry 
inform ati on about the wavelengths o f li ght which will eventually form 
the bas is of j udgements about co lo ur. This study of th e speciali sa
ti on in the response of cells can be extended: 

The functional specialisat ion that is so prominent a feature of the 
visua l brain is, then, a consequence of the fact that the individual 
cells wh ich make up t he visual brain are highly selective for the 
kind o f visual signal or stimulus t hat t hey respond to. A cell might, 
for example, be selective for colour, responding to red but to no 
other colours or to white; other such cells will respond selectively 
to other colours. These cells are indifferent to the direction in 
which the stimulus moves, provided it is of the right colour. They 
are also indifferent to form, t hat is to say they will respond if a stim
ulus o f the appropriate co lour is a vertica l or horizonta l bar, or if 
it is a rectangle, circle or sq uare. Or a cell might be se lective for 
another attribute of the visua l scene, such as lines of a particular 
orientation, or motion in a specific di rection, and so on, , , . Again, 
ce lls t hat are select ive for lines of a particular orientation will 
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respond t o that orientat ion regardless of t he colour of t he stimu
lus or the colour of the background against which it is presented .13 

Given that these cells are located in different areas, such as V4 for colour 
and VS for movement, the brain needs to find a way of coordinati ng 
this flow of signals. This it does by 'parallel processing ... processing 
different attributes of the visua l scene Simu ltaneously and in para llel'." 

We are then presented wit h a descript ion of the scientific experi
ments by wh ich t he separate identity of the d ifferent areas can be 
estab lished. O ne of the ways in which this is done is by detecting 
changes o f blood flow. When a particular cell responds to a signa l 
it increases its metabolic rate, which boosts the demand for oxy
genated blood, and this can be monitored by a procedure not actu
ally named by Zeki, probably out of a desire not to 'frighten t he 
horses' with t oo much technical detail, known as funct ional Magnetic 
Resonance Imaging (fM RI). Thus, for example, 

when a normal human being looks at a p icture by Mondri an, that 
is one that is mult i-co loured with no recogn isab le objects, t he 
change in reg iona l b lood flow is restricted to area V1, which 
receives all the signals from the retina, and to a zone lying outside 
it, the V4 complex of areas (V4 in short) Ifig. 391. By contrast, if 
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human subj ects look at a pa ttern o f sma ll b lack and white sq uares 
t hat move in d ifferent d irect ions, one finds that the change now 
occurs again in V1 - because all visual signa ls pass t hrough it first 
- and in another area quite dist inct from V4, t his one being 
referred to as area vs. O ther experiments show that other attrib
utes o f the visual scene, such as the recogn ition of familiar faces, 
are processed by yet other areas of the vi sua l b rain." 

Zeki t hen goes on to use this knowledge to elaborate his hypothe
sis th at artists are neurologists, introducing a cl uste r of observations 
on artist ic movements of the twentieth century: 

To a sma ll and variable extent, whi ch I di scuss in great er det ail 
in ensuing ch apt ers, artists have tapped thi s speciali sation in 
t he ir work. Inte restin g in this regard is kinetic art, as we ll as 
Cubism. The development of th e former is described in g rea ter 
det ail later but here it is interesting t o po int out t hat bot h Jean 
T inguely and A lexander Ca lder, two dominant figures in kinetic 
art, often rest ricted t heir work t o b lack and white. In his Meta
Ma/evichs and MetaKandinskys, Tinguely e liminated almost all 
co lours to heighten and emphasise actual movement, whi le 
Cald er t hought that co lour made mobiles more 'confusing' and, 
like T ingue ly, eliminated colour in some, t ho ugh not all , of t he 
mobiles. Before th em, Fernand Leger, always int erested in 
motion but never making motion part of hi s wo rk, nevert heless 
restr ict ed his palette enormously. A simil ar restri cti on is a feature 
of many, though not all, Cubist p aintings, especiall y the early 
ones belong ing t o the 'analytical' phase. Indeed, Picasso once 
def ined Cubist art as : 'an art dealing p ri marily with forms, and 
when a form is reali sed it is there t o live its own li fe' . More recen t 
artists who have t ried t o rea lise form in t heir paint ings, among 
them Ellsworth Kelly, have produced many works which are 
almost monoch romatic, or at least in b lack and white. A lthough 
t his fact is of some neuro log ical interest , it is not a general rule. 
Cezanne, also interested in form, t ried to modulate form by 
colo ur and David Hockney, a fo rmalist , has also effect ively ren
dered form s in vio lent colours' 6 

The proposa l here is an intrigu ing one, that art ists, being in some 
sense aware that different areas of th eir brains deal with d ifferent 
attributes, may restrict themselves to exp loit ing one area, such as 
th at dealing wit h co lour, or with form, or wit h movement. 

This noti on is supported by the observation th at the signa ls fro m 
the retina not only go to different areas of the brain, but t hey take dif-
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ferent lengths of times to arr ive at t heir destinations. The differences 
may be ca lculated in mill iseconds, but they are significant in neural 
terms. Colour is perceived before form, which is perceived before 
motion, and it is important to stress that we are talking of conscious 
perception here. This superimposit ion of a temporal on a spat ial hier
archy thus increases the inherent separation between the different 
types of processing and allows us to ta lk of what Zeki calls 'mini-con
sciousnesses', In normal life we are not aware of this p henomenon 
because the mini-consciousnesses are integ rated in a larger con
sciousness, but the existence of such a phenomenon would certainly 
make it easier for an artist with a pa rti cularl y alert mini-consciousness 
in re lation to a particular attribute to respond to it selectively. 

In part two this approach is further refined, by looking at the brain 
not in t erms of areas but of ind ividua l neurons. In chapter eleven, 
'The Recept ive Fie ld ', Zeki explains how many cells in the brain 
respond only when exposed to a particular colour, or a line of a par
ticular orient ation and in chapter twe lve he suggests t hat some 
artists, from Cezanne, to Malevich to Ellsworth Kelly and Barnett 
Newman, can be seen to part icularly exp lo it linear effects. Con
nect ing this tendency to linearity wi th a search for simp lifi cation and 
higher truths, such as was pursued in different ways by the Cubists 
and the De St ijl group, he asks himself 

whether there is any relationship between t he emphasis on lines 
t hat artists with the common aim of rep resenting 'the constant 
truths concerning forms', have used and th e neurophysiology of the 
visual cortex, where cell s th at are se lect ively responsive to lines of 
different orientation predominate (orientation selective ce lls). 
Aga in, th is is my interpretation, not t hat of the artists, most of whom 
had f inished their wo rk before ori entation selectivity in the human 
brain was d iscovered by David Hubel and Torsten W iesel in 1959'7 

The fact that t he artists concerned o ften gave conscious intellectual 
reasons for concentrat ing on lines does not convince him that that is 
how they arrived at t heir artistic conclusions. It is thei r art t hat bears 
the most compell ing re lationship to the neurophysiology of the organ 
which is the most crit ical for produci ng visual art, namely the visual 
brain. What he suggests, without cl aiming that it replaces other exp la
nations, is that a sensib ility t o the importance of these orientat ion 
select ive cells, which are found in large quanti t ies not only in V1, but 
in V2 and V3, and which are recogn ised to be crucial for our percep
t ion of forms, may have unconsciously strengthened the inclinations 
of these artists to expl oit lin earity. He even points out that, since some 
of these cells respond better to t hin lines and others to thick ones, 
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and, since some of the conf igurations in the works of Malevich and 
others can, when viewed at a distance, be read as broad lines, this 
variat ion in receptivity may have promoted a para llel variation in form. 

This arg ument is taken further in chapter t hi rteen, 'M ondri an, Ben 
N icho lson, Malevich and the NeurophYS io logy of Squares and Rec
tang les'. There he notes that t he receptive fi elds (that is the arc of 
t he visual fi eld to which they respond) of cel ls in area V4, dea ling 
with co lour, are much bigger than those of the orientation se lective 
cells in Vl. He t hen goes on to point out that when he was test ing 
for the receptive fields of th ese V4 ce lls he found t hat t here were 
some that responded most vigorously to a b lue square p laced 
aga inst a white, and not a b lack background. Th is leads him to 
suggest that artists such as Malevich or van Doesburg may have used 
such coloured squares in their pa int ings p recisely because they 
p rovide such cells with maximum stimulation. 

In chapter sixteen, 'Kinet ic Art', the enquiry shifts from co lour to 
movement. After pointing o ut t hat t he cel ls in V5, t he movement 
area, which are directi onally selective are indifferent to the co lour of 
t hei r stimulus, he deve lops his earlier point t hat t he kineti c art of 
art ists such as Ca lder and Tinguely typi cally does not exp loit th at 
p roperty. Thi s he explains in terms of his earli er p rincip le t hat there 
is a t endency fo r artists who are interested in a particular attribute 
of forms, such as co lour or movement, to concentrate on exploiting 
only th e area o f t he visual brain t hat deals with it and not anot her. 
The most intriguing observat ion, though, is found at the end of t he 
chapter in th e discussion of Is ia Leviant 's Enigma (fig. 40), a config-

Zeki 199 

uration of col oured circl es superimposed on radiating lin es . 
Although the image is comp let ely immobil e, t he typical viewer will 
say that it appears to move, and when t he brain of a viewer is 
scanned the flow of b lood to VS demonstrates th at the 'movement' 
area of the brain has indeed been act ivat ed. Since Leviant arri ved at 
his configura t ion t hrough a series of modifi cations of t he painting by 
which he sought to increase the sense of optical movement, t here 
can be no doubt t hat in t his case the art ist has successfully experi
ment ed wit h his own neural apparatus. 

Cont inuing his t ravels in the history of art, Zeki now moves, in 
chapt er nineteen, to consider 'The Fauvist Brain'. As he says, the 
Fauvists sought to ' liberate' colour, so that it acqu ired g reater 
exp ressive power, and this meant o ften liberat ing it from its usual 
formal associations, showing fa miliar things in unfami liar hues . W hat 
are the neurophysiological correlates of such works? We have 
already been to ld t hat when we look at a highly co loured and com
p letely abstract Mondrian, brai n activity is concentrat ed in Vl and 
V4. Now we learn that wh en we look at a scene showing objects in 
t heir natural colours, blood ca n be seen moving to other areas of 
t he bra in. One of these is a new area, lyin g just in f ront of the V4 
complex, extending well into the tempo ral lobe. Another is a struc
ture buried well within th e temporal lobe, the hippocampus, and, 
since t he hippocampus is known to p lay an important ro le in 
memory, it is easy to see why it might be act ivated by t he sight of 
t he familiar. Yet anot her act ive area lies in the inferior f ront al convo
lut io n o f t he right hemisphere. A ll of this shows, as he says, 

that viewing normally coloured natural scenes activates not only the 
same areas t hat are act ivated by viewing abstract coloured scenes, 
but others as well, demonstrat ing that there really is a 
neuro logica l difference between viewing coloured abst ract and 
coloured natural scenes, and abstract scenes do really seem to affect 
ea rly visual areas without e licitin g act ivity from areas whi ch are active 

only when we view natural scenes. In a sense, it is an important neu
ro log ica l vi ndication of the efforts of Mondrian and ot hers to put on 
Canvas the constant elements of all fo rms and colours" 

Zeki ri g ht ly sees neuroscience as giving access to the m ind of th e 
artist in a way t hat reduces our dependence on the art ist's words, 
but wh en he f inds a neurological correlate of a verba lly exp ressed 
goa l he is de lighted. 

All of which int roduces t his chapt er's f ina l experi ment, which 
involves scanning t he b rains of subjects looking at the same scene, 
b ut w ith t he objects now in unnatural, that is 'Fauvist ', co lours: 
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41 Brain activity during exposure to abnormally coloured objects, from Semir 
Zeki, Inner Vision, 1999, fig. 19.3 

Once again, the V4 complex - apparently only concerned with 
constructing colours in an abstract way, without relating colours to 
any particular objects - is active. But there the correspondence 
between this and the preceding experiment ends. In the Fauvist 
experiment there is no hippocampal activity and the activity in the 
frontal cortex is not located in the same zone as that produced 
when we see natural colours; instead it is located in the middle 
frontal convolution [fig. 41] .... It is likely that it is the element of 
the unusual that is activating a different part of the frontal lobe
often referred to as a monitoring station.19 

To which he adds, 'I should be most surprised if the unusual element 
in the work of Magritte, for example, does not also activate the mon
itoring system.'20 He ends the chapter with the conclusion: 

Thus, just as there is a neurological difference in the kind of cell 
that is activated when we view a Malevich and a MetaMalevich, so 
there is a difference - this time actually demonstrated - between 
the neural activity elicited by a Mondrian and that by, say, a natural 
scene by Corot. But there is more to it than that; there is also a 
difference in neural activation when we view a natural scene by 
Corot and a Fauvist painting. It is yet more evidence to support 
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42 Differences in 
brain activity 
during exposure 
to meaningless 
and meaningful 
moving forms, 
from Semir Zeki, 
Inner Vision, 
1999, fig. 20.1 

the view that artists are unknowingly exploiting the organisation 
of the brain." 

In chapter twenty the same issue is viewed even more broadly. 
Here he presents an experiment that compares the difference in the 
response to the abstract and the representational not in the context 
of something coloured, but in the context of something moving. 
Comparing the brain scans of someone looking at moving white 
squares having no representational referent with the scans of 
someone looking at the same squares configured to represent a 
moving car, there is a clear difference: 

Just as abstract colour compositions activate a more restricted 
part of the brain's colour pathways, so abstract motion activates 
area VS but meaningful forms generated from motion activate a 
further area, located in front of VS (fig. 42). This latter area has also 
been found to be activated when subjects view similar forms but 
this time generated from the static distribution of the black and 
white squares, arranged in such a way that a recognisable form 
emerges. 22 
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The next step is to pursue the d ifference in yet another field: 

Abstract colours and abstract motion also have a counterpart 
in abstract forms. The lines that const itu te a feature of so many 
abstract pa intings are frequently arranged in such a way that they 
do not signify any particular fo rm . But these very same lines can 
also be re-arranged in such a way that they constitute a recogn is
able form. Once again, we find that the two compositions activate 
common areas, but the recog ni sab le forms activate other areas 
beyond, again in the fusiform gyrus. In other words, abstract com
positions activate a less extensive part of the brain than repre
sentational or figurative compositions, even when the two are 
made of the same elements. We can probably derive a general 
rule from this: that al l abstract works activate more restricted parts 
of the visua l brain than narrative or representat ional art. 23 

As he comes to the end of his book, Ze ki becomes more cou rageous 
in his concl usions, He engages with art more and more d irectly and 
his observations about ind ividua l areas and cell types become the 
basis for more and more ambitious formu lations. 

All along, though, he knows th at he is treading a tightrope 
between discip lines and may be criticised by either neuroscientists 
or art specia lists, or both, and in his ep ilogue he expresses his own 
rese rvations about his enterprise: 

It is quite true that we know almost too littl e about the brain, and 
certain ly not enough to account in neurological terms fo r aesthetic 
experience. It is true, as we ll, that there is no e asy formu la which 
one can invoke to account for, or explain, even one school of 
painting, say the Dutch genre painting of the seventeenth century, 
in ne uro logical terms. It is a lso true that hard experiments in 
neurology cannot be applied to the proble m of aesthetics, at least 
not at the p resent time. But I wrote th is book primarily to satisfy 
my curiosity, rather than to seek to establ ish any neuro logica l ru le 
or fo rmu la fo r aesthetic experience . I wanted to learn whether 
there are any genera l statements that one can make abo ut visual 
art in term s of what happens in the brain." 

Working across fields he knows he is likely to be judged from both 
sides. The scie ntists are likely to criticise him fo r dea ling with a 
subject that is too 'soft' to be susceptible to 'ha rd' formulation, the 
art expe rts will b lame him for dealing in cold scie ntifi c terms with a 
warm human topic. 

He is rightly sensit ive to such crit icisms, but he also rightly asserts 
that it would be wrong not to pursue his attempt: 
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In this scient ifi c analysis of the world of art, I p lead above all for 
the indulgence of artists and art critics and art histo rians ali ke. I 
have explored a subject t hat has not been explored before, and 
have presented a largely personal view, though one de rived from 
some, but imperfect, knowle dge abo ut the visua l brain and its 
workings. I may have made mistakes in my ana lysis and I may turn 
out to be wrong in some, and possibly a ll , of t he views that I 
express here . But better that than to leave such an exciting and 
im portant topic untackled." 

What is e mb arassing about these words is not that he wrote them, 
but that it was necessary for him to write the m. None of the bold 
intellects discussed in this book who wrote about the biologica l and 
neurobio logical basis of art istic activity, none of the scientists, from 
Aristotle to Freud, none of the art histo rians, from Winckelmann to 
Baxandall, felt a need to apologise for what they d id , although they 
knew far less about both b io logy and the b rai n. Indeed, few of those 
whose criti cism he ant icipates would be so candid about the possi
ble weakness of their own claims. It is poignant that, after nearly two 
and a half thousand years of writing on the top ic, at th e very moment 
when a wea lth of new knowledge allows it to be handled with a new 
level of precisio n and sophistication, one of the principal authors of 
the new knowl edge has to apo logise for his attempt to do just t hat. 

Zeki rea lises that his work is far from a definit ive treatment of the 
subject. Even in the fie ld in wh ich he is a specia list, he is conscious 
of only making a beginning, with a ll t he risks that enta ils, and he is 
we ll aware that research is advanCing so fast that any claim may soon 
be reformulated o r fa lsified. Besides, vast parallel fields such as 
those encompassing 'neural plasticity' and 'mirror neurons' he is 
content to le ave to others. Crucially too, he is highly conscious that 
he is not an expert in a rt , and this is what makes his chal lenge to 
those who are, whether as art critics, aesthetici ans or art historians, 
all the more urge nt. It is fo r them to take up the growing body of 
new knowled ge and apply it with the courage and critica l intelli
gence of a Ruskin or a Wii lff lin, a Gombrich or a Baxa nd a ll . It wou ld, 
indeed, be strange if t his sudden burst of new knowl edge about the 
relat ion between art and the b rai n d id not allow a myriad of new 
insights into why humans have, for thirty thousand years, made and 
responded to art, and why they have done so in so many d ifferent 
ways at different t imes and places. 
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