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Introduction by
Frederick Mulder CBE



I first met Christine Temple in early 2010 when I was presenting a Picasso linocut to Linacre College, Oxford in honour of the retiring Principal, Professor Paul Slack. Christine and I had both studied at Linacre, but at different times.


After my talk I was approached by a striking, fine-featured woman with a recognizably Scottish accent and a charming but no-nonsense manner. It was Christine. ‘I’m interested in seeing your Picassos,’ she announced. I mentioned the fact that as an art dealer I would be exhibiting at the London Original Print Fair at the Royal Academy in a few months’ time. ‘Oh, but I don’t want to wait that long,’ she responded. We made an appointment for a couple of weeks hence; Christine came by, we looked at prints, talked Picasso, and became friends. She was curious, vivacious, argumentative, and intensely involved in whatever interested her.


On her second visit she bought a Picasso etching from his famous Vollard Suite from me, and also walked away with several books which I loaned her from my Picasso library. On her next visit she announced that she wanted to do a book about Picasso’s brain, and asked would I help her, please?


Christine loved art, architecture, music, any product of human creativity. As a neuropsychologist she was fascinated by how brain structure and brain chemistry were involved in the kind of creativity that Picasso showed so clearly. She had been Founding Professor (at 33 the youngest-ever holder of a UK Chair in Psychology) and first Head of the Department of Psychology at Essex University. She had been instrumental in the emergence of the field of developmental cognitive neuropsychology, had published widely, and had written a well-received book, The Brain. She had also recently stepped down as a pro-vice-chancellor of Essex University, and had 18 months sabbatical.


Christine had always written about cognitive impairments (one could say about how the brain does things badly), and found the idea of writing a book about creative genius (how the brain does things exceptionally well) an attractive one. Who better than Picasso, creative genius personified, to use as a subject? She also liked the fact that I was a Picasso expert, that I had access to the Picasso family, and that she would be able to use a decent Picasso library (mine), which I was only too happy to share with her.


Picasso as a subject offered another advantage: his offspring were still alive, his DNA pool still accessible. I offered her an introduction to one of Picasso’s grandchildren.


‘Not enough of Picasso’s genetic material,’ she said. ‘What about one of the children? Preferably a male child.’


‘There is only one,’ I replied, ‘Claude [Picasso’s son by Françoise Gilot]. I know him but not well – shall I ask if he would meet with you?’


‘Would he be willing to sit for a battery of tests?’ she asked.


‘Unlikely,’ I answered. ‘He is in charge of the Picasso Administration and has the responsibility of authenticating Picassos from all around the world.’ We put an introduction to the Picasso family on hold, but we continued to talk about the book at our frequent meetings.


Fast forward to October 2014; the month Christine died of cancer. She was 56. Having survived one bout of serious cancer in 2012 she developed another, completely unrelated, kind, to which she succumbed in the space of less than a year. In the meantime, she concentrated on making provision for her two teenage sons. She longed to do a further edit of the book before submitting it to her publisher but couldn’t summon the energy. I trust the careful reader will therefore forgive some flaws in the book that Christine herself would have dealt with had she been able to do so.


My last visit with Christine was not about the book or indeed about Picasso, but involved a visit to the Matisse Cut-Out show at Tate Modern in London, which I longed to view with her (and she longed to see), though she was already very frail. I sent a car to her home in Wivenhoe in Essex to bring her to the Tate, where we had lunch, and where I then wheeled her round the show in a wheelchair. ‘Further forward, further back!’ she would direct as we went round the cutouts, as if born to this situation, appreciative of the ride but occasionally critical of its execution. We talked about what a wonderful show it was. ‘There won’t be another Matisse show like this in my lifetime,’ she said, then suddenly realised it wasn’t much of a prediction and laughed grimly. But her spontaneous response to the show had said everything about her considerable taste for life and that she couldn’t quite take it in that she wouldn’t still be around for a good long time.


I think of Picasso’s Brain as her legacy.





CHAPTER 1



Genes for Genius and Picasso at Play




‘It took me four years to paint like Raphael, but a lifetime to paint like a child.’1


Picasso





In the dusty, sanded paths of the square Plaza de la Merced, where Picasso lived as a child in Barcelona, he played games with the other local children, tracing arabesques, Moorish decorative patterns, with a stick. The game involved starting at any point and coming back to the beginning without lifting the stick.2 He also learnt how to start a picture of an animal at any point and then draw the animal with a single line. Later, in his ink drawings, these animals look a bit like cartoons, with a simple flowing line. Like cartoons, they are astute and perceptive in capturing the key features that make an animal recognisable, but unlike cartoons, Picasso’s creatures are woven from a single line of uninterrupted ink. It is like the difference between peeling an apple in strips and peeling an apple in one unbroken strip that simultaneously forms a perfect structure.


But drawings in the sand do not make a genius. If Picasso was a genius, would it be evident right from the start or does genius emerge over time? Picasso’s mother, María Picasso López, said that Picasso could draw before he could speak, and paint before he could read. At first this seems an extraordinary claim, demonstrating something exceptional, but in reality children differ widely in their milestones and some are late to speak and early to scribble, without it being of great significance later. As for painting before reading, Picasso had no great affinity with reading,3 with the evidence pointing to dyslexia. Certainly, Picasso was late to read, and so the emergence of earlier painting is not quite the achievement it first seems.


Picasso did show considerable early talent in art but he exaggerated his childhood prowess in light-hearted banter. At an exhibition of children’s drawings he commented, ‘It took me four years to paint like Raphael, but a lifetime to paint like a child.’ 4


How early can genius express itself? Is it reasonable to expect it to be conspicuous in the first few years? At my first school, I had a brilliant friend. Hannah stood out from the crowd right from the start. I remember one occasion in particular from when I was just five. It was at a parents’ meeting, and my mother was looking at the display of my class’s artwork. There among the childish renditions of boats, houses and animals was Hannah’s picture . . . of Marie Curie discovering radium!


Hannah was not a brilliant artist but she was a big thinker. In one of the first conversations that I remember with her, we were standing at the low-level wash-basins at school. Side by side, washing our hands, we both looked into the mirror. Aged around five or six, I had long blonde hair that fell in ringlets to my waist and big blue eyes, a look that by adult standards of the time was ‘sweet’. ‘You are prettier than me,’ Hannah declared in a matter-of-fact style, and then added reflectively, ‘but at least I will not have to watch my looks fade away with age.’ In practice, of course, appearances at this age are no great guide to adulthood, so Hannah’s assumption was conjecture, but her projection of deterioration and decline with age demonstrated a depth of thinking that is unusual for a young child. She was thinking not simply about what it would be like to grow up but also about the feelings and experiences of growing older. Nowadays, as I see my face becoming lined, I reflect ruefully on Hannah’s early perceptions about ‘fading’.


So what happened to Hannah? Did the brilliant child become a brilliant adult or did she falter? And was her talent specific? Did the big-thinking child become a big-thinking adult? Well rather amazingly, yes, she did. Hannah, a fabulous and big thinker in early childhood, is still a fabulous and big thinker in adulthood. She is now a professor of philosophy at a leading university in the USA. The seeds of her later accomplishments were expressed early, which brings us to the broader issue of prodigies.


PICASSO THE PRODIGY


There are no surviving infant drawings by Picasso, so we can only speculate about the quality of his artwork as a very young child. We do not actually know whether in his first years he would have been able to draw a spectacular boat or house or perhaps even a realistic person. One surviving line drawing is of a statue of Hercules drawn when Picasso was nine years old. Picasso himself described it as having been done at the age of six, which would have been impressive, but for a nine-year-old it is very good but not brilliant. John Richardson,5 Picasso’s most detailed biographer, describes it as simply what one would expect of a gifted child, ‘gifted’ indicating above-average ability for his age but not genius. Professor Neil Cox of the University of Edinburgh agrees that Picasso ‘was an able but not dazzlingly talented child artist’.6


More compelling evidence of emerging and precocious talent comes a few years later from the precise and beautiful drawings of casts of antique sculptures and torsos that Picasso made in La Coruña, a Spanish town on the Atlantic coast where the family had moved. Picasso was now around twelve to thirteen years old and the drawings are not simply accomplished but seem to have the ‘power of giving the faded models back their life, a life that had been there when the statues were first carved and that his [Picasso’s] pleasure in the act of drawing restored to their degraded plaster shadows’.7 The drawings are realistic, conveying both precision and skill in representation, but they also have an aesthetic beauty. Throughout Picasso’s life, he continued to produce classical drawings, often incorporating Greek themes that echo this early skill.


A couple of years later, when the family moved to Barcelona, Picasso sat the entrance exam for the higher art school La Llotja, the minimum age for admission to which was actually twenty. It was September 1895, and Picasso was not quite fourteen years old. Never tall, he must have seemed even smaller surrounded by adults in the exam studio. Undaunted, Picasso concentrated on the life model in front of him, a small, slightly stocky man draped in a sheet, and started to draw, using crayon. Then he drew a second life study of the man naked, muscles taut. Finally, he took up his crayon again to draw a study of a classical plaster cast from torso to knee, mysteriously balanced on its armless side. It did not take long for the drawings to be judged. Despite his age, Picasso was offered immediate admission to the higher school.


The dexterity, quality and beauty of Picasso’s realistic drawings are striking, his skill in classical art surprising people during his lifetime and continuing to surprise now. Picasso could draw perfectly, but the purpose of an artist is not to be photographically accurate in drawing or painting. His later styles are a deliberate choice. He may have claimed that it took him ‘many years to draw like a child’ but his later drawings were of course not really like those of children at all. It is not precocious development of accurate drawing that accounts for Picasso’s genius and distinct quality. Something else was unfolding.


The extraordinary abilities of some prodigies stand out very early in life. Mozart was composing music from the age of five years. In mathematics, Pascal was carrying out complex geometric proofs by the time he was twelve. By sixteen, he had invented his own theorem and by nineteen, he had invented a calculator. Even younger, Kim Ung-yong, a Korean genius, started to talk at four months old and was reading four languages by the age of four when he started to attend university physics courses. By any standards, this is extraordinary. By the age of eight, he was invited to work with NASA and he was awarded his doctorate at sixteen. Also in science, Tathagat Avatar Tulsi, an Indian physicist, acquired his first university degree by the age of ten. Equally hard to beat is William James Sidis, who could read at eighteen months and had written four books and learnt to speak eight languages fluently by the time he was eight years old, progressing to even more languages in adulthood. He went to Harvard at eleven, graduating at the age of sixteen. All of these people showed astonishing talent from the outset.


The media sporadically focuses on child prodigies who falter in adulthood, failing to deliver on expectations, but it would be a mistake to generalise from these. Mozart remained a genius throughout his life; Pascal in adulthood excelled not only as a mathematician but also as a writer, philosopher and theologian; Kim Ung-yong shifted from physics to civil engineering and still carries out innovative scientific research as a professor at Chungbuk National University in Korea. Kim’s case and that of Pascal also show that the exact manifestation and expression of developing talent may not be fixed to one field.


For those who falter, weak social integration may be a contributory element. For example, William James Sidis – whose career in adulthood was mundane, despite his multilingual abilities – had problems fitting into his academic community, particularly in coping with the attention, teasing and press hounding that resulted from his fame as a prodigy. Sadly, he was asked to leave his university post and sank into obscurity in low-level clerical employment. His brain and life did not just dissolve away, though. Quiet and unprepossessing though his adult life may have been, he had good friends and found time to work on diverse projects, including writing numerous books – mostly unpublished – which spanned a wide range of subjects, from the history of American Indians to cosmology to thermodynamics. Sidis, then, did excel privately in life; he just never enjoyed the success and recognition that his prodigious ability had predicted.


Many creative individuals manage to juxtapose a detached and self-contained adult life with success. For example, the artist Lucian Freud was famously solitary. He was not a hermit – having his own circle of good friends – but he was self-contained, enjoyed privacy and liked to be tucked away, avoiding communication devices such as the telephone – a lifestyle that, by contemporary standards, verged on the eccentric. Social isolation, however, caused by them being discerned as different from others, can lead prodigies to falter. Some, indeed, may even deliberately underachieve in order to fit into society and thereby avoid isolation.


What else may prevent early talent being realised later in life? One conjecture is that an innate talent in music, maths and science can emerge earlier in life than in other disciplines, as art and literature are, by their essence, fields that draw upon a breadth of understanding and experience that requires greater maturity. Another conjecture is that prodigious early talent reflects highly developed skills and abilities, whereas true creative excellence in any field – whether it be music, science, art or writing – comes later with the maturation of critical brain circuits during adolescence.


While the age patterns and life trajectories of prodigies differ, a striking characteristic many have in common is that they are highly intelligent as well as highly creative, and this raises the question of whether intelligence and creativity are inextricably related.


CREATIVITY AND INTELLIGENCE


Picasso believed that intelligence was relevant to the creative process, saying ‘Painting is a thing of intelligence. One can see the intelligence in each of Manet’s brushstrokes, and the action of the intelligence is made visible . . . when one watches Matisse draw, hesitate, then begin to express his thought with a sure stroke.’8 Picasso himself was highly intelligent. Although we have no formal psychometric assessment of him, the perception of his high intelligence was pervasive among his friends and colleagues. If this evidence seems like mere hearsay, his intelligence is also reflected in the enthusiasm with which he surrounded himself not by celebrities, but by big thinkers, philosophers, poets and writers. He liked to talk about and discuss ideas and he was quick, sharp and perceptive. But the ultimate evidence of his intelligence lies in the thousands of pieces of work that he created, some light and fun but many that are complex, new and full of ideas and thoughts, such that their emotive impact persists and the reading and interpretation of them continues decades later. Picasso was clever, really clever.


High intelligence has been linked to genius and creativity in lots of studies. Back in 1869, when the idea of intelligence testing was just developing, Francis Galton said that genius depended upon unusually high intelligence at the upper end of the normal spread.9 This historical idea has been tested in different ways. One way is to start with people who are highly intelligent and then look for creative genius among them. Another method, for those who have the patience, is to test children and spot those who are exceptionally intelligent and gifted, then wait and see what happens when they become adults. Lewis Terman10 did this kind of early longitudinal study across the decades from the 1920s to the 1950s, looking at the effects of early high intelligence in childhood on later achievement. He concluded that exceptional intelligence in childhood did indeed normally result in extraordinary accomplishments in adulthood.11


Another way to look at intelligence and genius is to approach it the other way round by looking at lots of people who are geniuses and then finding out whether they are particularly intelligent. In another historical study back in 1926, Catherine Cox looked at three hundred ‘geniuses’ who were eminent creators and leaders in the West.12 Cox estimated the IQ of each person from the ratio of their real chronological age and their mental age. She then rated their eminence by seeing how much space was devoted to them in reference books, and argued from these measures that IQ scores did indeed relate to degree of eminence.


Although some of Cox’s methodology was a bit haphazard, more recent studies using different measures of intelligence and eminence have shown that her basic early finding is reliable and that intelligence and eminence are indeed significantly related.13, 14, 15 Recently, a study of Hungarians also found that high IQ significantly affected levels of real-life creative accomplishments.16 So the link is not simply to eminence but also to creativity.


But although high intelligence may facilitate creativity, it does not create genius; as Clive Bell, the art critic, said: ‘Two people I have known from whom there emanated simply and unmistakably a sense of genius: one is Picasso . . .’ Virginia Woolf was the other. Bell pointed out that he knew many clever people but that ‘Virginia and Picasso belonged to another order of beings: they were of a species distinct from the common; their mental processes were different from ours; they arrived at conclusions by ways to us unknown.’ How different were their mental processes? Were they really different species altogether? Throughout this book, Picasso’s different mental processes will be assessed and compared to what we know about our own mental processes. Clive Bell meanwhile also cautioned against too much admiration of genius, saying: ‘Genius worship is the inevitable sign of an uncreative age.’17


Leaving the theme of prodigies, it is evident that genius and prodigious talent may emerge early and this undoubtedly results from a combination of genetic inheritance and environmental context. Picasso’s first words were supposed to have been ‘piz, piz’ – baby language for ‘lapiz’, meaning a pencil. Was this genetic inheritance driving early behaviour and interests and seeking out the capacity to draw? Alternatively, was this because Picasso’s father was an artist and, even as a baby, he had seen his father drawing with a pencil? When Picasso developed his single-line drawings in ink, was this just a skill that he learnt from practising in the sand, or did his early drawings in the sandy squares mark out the drive and early expressions of genes depicting genius?


PICASSO’S GENES


One way to address the issue of genes for genius is to ask whether there is any evidence in Picasso’s backgrounds of relevant roots. Is there artistic talent running through the family suggesting the inheritance of unusual ability, or is there evidence of an environment tuned towards the arts that might have helped to foster his creative interests?


We know that Picasso’s paternal grandfather, Don Diego Ruiz y Almoguera, was the ninth of eleven children and although of noble descent, joined the bourgeoisie and became a glove-maker and tradesman in order to keep his own large family of nine surviving children fed, watered and educated. Although glove-making is not without design elements, Don Diego – who played the double bass in the local orchestra and enjoyed drawing – was frustrated, as he had really wanted to be a musician or a painter. Financial and pragmatic pressure constrained his career options. As Don Diego did not get the chance to pursue an artistic career, we do not know just how strong his artistic talents may have been and what genes he conveyed to the following generations and to his grandson Picasso. What we do know is that Don Diego was attracted by the creative arts, worked in an area involving the talents of a skilled craftsman, and had the capacity to persevere in the face of thwarted aspirations. Perseverance is a theme that is also significant in Picasso’s personality, and the personality of geniuses generally, of which more later.


Grandfather Don Diego’s strong interests in drawing and music created a home in which similar interests in his children were incubated. First, Picasso’s eldest uncle, also Don Diego, grew up to enjoy painting still lives, saints and copies of classical paintings by Rubens and Velázquez. Then, Uncle Pablo, who shared his nephew’s name if not his genius, took an early course in drawing and subsequently, although he became a priest, continued to collect religious paintings and sculpture. Picasso’s Aunt Matilde is described as artistic and his Uncle Salvador also loved the arts and was proud to marry the daughter of a successful sculptor.18 Finally, and most significantly, Picasso’s father Don José became an artist and art teacher, with skill in drawing and illustration, and a particular enthusiasm for pictures of pigeons that flew onto the balcony of their flat. Yet even he did not have the exceptional talent that was to mark the work of his son. We can discern indications of relevant genes in Picasso’s father, together with a family history conducive to art, but nothing that on its own would herald a genius in the making.


Picasso’s genes were the product of those of the art teacher José Ruiz Blasco and María Picasso López. For nine months after conception, his brain grew and developed, preparing critical brain circuits while bathed in a soup of hormones until Picasso was finally born on 25 October 1881. He was christened on 10 November at the church of Santiago, in Malaga, where he was given a string of names after a constellation of family members and saints, including those whose days fall on 25 October: Pablo (his uncle) Diego (his paternal grandfather and his uncle) José (his father) Francisco de Paula (his maternal grandfather) Juan Nepomuceno (a cousin and godparent) María de los Remedios (another cousin and godparent) Cipriano de la Santísima Trinidad Martyr Patricio Clito Ruiz y Picasso.19


Given this mouthful of names, it is not surprising that Picasso decided on a short version of his name. Like all children in Spain, Pablo carried both his mother’s family name, Picasso, as his last name and his father’s family name, Ruiz, as his second last name. Normally, Ruiz would pass on down the line but Picasso picked his mother’s family name instead. Some people have argued that Picasso’s choice reflected conflict with his father but the evidence for this is scant. More significantly, the name Picasso was rare and distinctive, whereas Ruiz was a relatively common Spanish name. It was easier to be remembered and to stand out from the crowd with the name Picasso. As Patrick O’Brian, one of Picasso’s more accurate and evocative biographers, points out, the distinctive name set Picasso apart from others and that feeling of being different was strengthened by ‘that isolating genius which soon made it almost impossible for him to find any equals’.20


Exploring Picasso’s genes involves not just his parents and grandparents but also his children and descendants. Paloma, his second daughter, became a successful jewellery designer, and Claude, his second son, was an imaginative photographer, before running the Administration Picasso. Javier Vilató, Picasso’s nephew, one of the six children of his sister Lola and her husband Dr Juan Vilató y Gómez, was also a talented painter.


This means that there was artistic and design talent in at least three, possibly four generations, but only in Picasso did it reach the level of genius. There was no simple dominant genius gene running up and down his family. However, there may have been a genetic predisposition to be creative that in Picasso’s case became more explicitly expressed, or perhaps there were multiple genes that had creative influence, some of which we see expressed in different family members but which Picasso was lucky enough to inherit a cocktail of, many predisposing talents being combined uniquely within him.


GENES FOR GENIUS


Looking beyond Picasso, what is the evidence for a genetic basis to the inheritance of talent and giftedness? In the 1990s, I worked with some identical twins. One pair, who I’ll call Paul and Philip, were gifted with high IQ. They originally came to see me because they were having difficulties with arithmetic at school, but as part of the background to looking at their problems with numbers, I looked at some of their other skills. It was a very strange experience to assess them. Not only did I struggle to tell them apart physically but also the things they found easy and difficult, and the way that they behaved, were so similar that it felt like I was in that film Groundhog Day, where the day just keeps repeating.


Both Andrew and Robert were strongest in general knowledge and weakest in arithmetic. They were unusually good with vocabulary and understanding the meanings of words and were also highly adept at analysing pictures and constructing patterns and designs. They had wonderful memories for both stories and patterns. Yet each of them was slow at the methodical translation of a written set of coded symbols and both had major problems with learning tables in arithmetic. They were also both weak at spelling, eighteen to twenty months below their age level, despite their very high verbal IQs. Not only, then, were their high levels of intelligence similar but their profiles of specific strengths and weaknesses were also closely matched.


Identical twins raised in the same home, like Andrew and Robert, share environment and cultural experience as well as genes. Twin studies that explore the effects of genes versus environment have been carried out in kibbutzim, where there is a common shared environment; regardless of whether those studied are identical twins, non-identical twins or typical siblings. By looking at whether identical twins in such an environment are more similar to each other than non-identical twins in the same environment, we can more easily tease out the influence of genetics and tell whether it is genes, rather than the common environmental background, that are driving similarities.


Another way to look at the same issue is to look at adoptions in which identical twins, with identical genes, are brought up in different environments, though it is unusual now for identical twins to be divided in such contexts, so most of these studies are historical. The question again is whether identical twins are more similar to each other than non-identical twins. This tells whether genes are driving similarities despite very different adoption environments.


Typically, what these studies show is that there is a strong genetic influence on intelligence but this is moderated by the environment. The genes seem to specify a possible range of intellectual ability but then the environment influences the point that is reached within the range.


Beyond intelligence itself, is there other evidence that genes may play a more specific role in the development of exceptional talents? I work with children who have genetic disorders and, although they often have problems, one of the things I have discovered is that some genetic changes can actually lead to exceptional talents. One of the syndromes I study is called Turner syndrome. It occurs in 1 in every 2,000 girls, so in the UK that means about 14,000 cases and worldwide it is about 1.5 million. Most of us have twenty-three pairs of chromosomes that carry our genetic code, the last pair of which is the sex chromosomes XX for girls and XY for boys. Children with Turner syndrome are girls, but where their final pair of chromosomes should be XX, instead they have the second X either missing or partially deleted, sometimes written as 45XO.


Girls with Turner syndrome have normal intelligence spanning the usual levels and most go to ordinary schools. Studies of these girls and women have traditionally focused on the difficulties they have with some so-called spatial tasks like map-reading, sense of direction and memory for visual patterns and designs. I have often been struck, though, by how fluent and articulate they are, with excellent vocabulary, and they often seem to progress into language-based careers, finding employment as translators, administrators, librarians or speech therapists.


On average, girls across the world speak slightly earlier than boys and have slightly larger vocabularies and stronger language skills. This is not necessarily true for any one girl or boy that you pluck out of the population, but the results show up when you look at the average performance of large groups of girls and boys or men and women. Amazingly, girls with Turner syndrome are even better. They have some language skills that are actually stronger than other girls’. We have discovered that on average, ten-year-old girls with Turner syndrome have better vocabularies and understand the meaning of more words than their peers. They are also better at understanding unusual words,21 and are often very good at reading.


Whereas children with dyslexia read at a level that is below what you would predict from age and intelligence, ten-year-old girls with Turner syndrome read at a level significantly above prediction from age and intelligence.22 Rather than having dyslexia, they have what is called hyperlexia.


The girls with Turner syndrome are exceptionally good at certain aspects of reading. First, they are significantly better than their peers at ‘sounding out’ and pronouncing long words. This means that they are good at phonics in reading. Second, they are better than their peers at recognising bizarrely spelt irregular English words, like yacht and colonel, which do not conform to the pronunciation rules of English. This means that they have what psychologists call word-specific knowledge, which is used heavily when we rapidly read familiar words.


In Turner syndrome, these excellent skills in reading aloud are not isolated performance skills, like some kind of puppetry; the girls with Turner syndrome are also very good and better than their peers at understanding what they are reading. So they show genuinely elevated strength in all areas of reading with pervasive hyperlexia. They differ from some children with hyperlexia who have poor understanding. Ten-year-old girls with Turner syndrome who are missing a whole or significant part of one of the X chromosomes are actually better than normal in the number of words they know and in their reading skills. A genetic disorder has resulted in a literacy talent. Again, these effects show up when averages are compared across groups, and may not apply to each and every girl or woman with Turner syndrome. Nevertheless, it’s a surprising result.23


One of the strange things about our genetic code is that in normal girls, one of their two X chromosomes is essentially switched off all the way from the top to the bottom, except for certain points where it is switched on and the matching point on the other X chromosome is switched off instead. In Turner syndrome this pattern of switch-on and switch-off is disrupted, as they only have one X chromosome in the first place that is in good shape from top to bottom. In my studies, I have shown that the effect of this disruption is to create a brain that develops in a way that works better than normal for some aspects of language like vocabulary, reading and verbal memory but works less well for language tasks that are unusual or require very quick responses. This means that the development of the different elements of language is modulated by factors linked to the X chromosome.24


In recent work with my colleague Elizabeth Shephard, we have also shown that young girls with Turner syndrome in the very first year of school already show significant elevation of language very broadly across a standard battery of tasks that looked at both speaking language and understanding.25 We also looked later in life and showed that in early adulthood, young women in their twenties who had Turner syndrome still had exceptionally good language development, particularly in naming, vocabulary and verbal memory. This is just around the time when they are starting at college or university or entering employment.


Another interesting discovery was that not every language skill was high. Some so-called executive language skills were not so strong. So, young women with Turner syndrome were not as quick as other women at speedily naming and finding words in their vocabulary, even though their vocabularies themselves were large.26 But, unless they were commentating on a race, this would not be a problem in day-to-day situations.


Another task that they found tricky is called the Hayling Sentence Completion Test.27 This task starts easily. You listen to a sentence that is missing a word at the end and then have to finish the sentence; for example, ‘The captain went down with the sinking . . .’ Completing these sentences was easy for women with Turner syndrome. Then the task gets a bit harder. You have to listen to some more sentences and then finish them with a word that does not fit in the sentence at all. So you have to stop yourself from filling in the sentence correctly and answer with something that will sound odd. In the sentence about the captain you must not say ‘ship’ but could perhaps say ‘marmalade’, ‘skyscraper’ or ‘daffodil’. Psychologists call any response like ‘ship’ that would have fitted the sentence well a prepotent response, and this is what has to be inhibited or suppressed. This is another executive language task. Young women with Turner syndrome found it really hard. They could complete the sentences sensibly in the first part of the task but found it harder than their peers to find an ending that did not really work. Their use of language was more constrained and their ability to inhibit a sensible word in favour of something unusual was weaker than usual. It’s true that for all of us the latter is a strange task, but then that is a feature of many executive tasks: they often have novel or unexpected aspects to them. So girls and women with Turner syndrome are exceptionally good at some language tasks, much better than their peers, but are poorer at other executive language tasks.


These studies with Turner syndrome highlight the subtle effects that genes can play in the development of exceptional talents and abilities. Genes may enhance not simply language but particular parts of language but then create problems in another area of language, all in the same person. Neuropsychologists are really interested in these patterns where cognition is carved up at the seams, with both abilities and disabilities emerging, as they reveal the architecture of the building blocks on which our thoughts and knowledge are based. The Turner syndrome studies show that the building blocks of both exceptional talent and weakness in language are linked to genes on the X chromosome.


It is not just in language areas that hyperskills are influenced by genes. Another genetic disorder that I have studied is called Klinefelter’s syndrome. This occurs in boys and men who have all the normal chromosomes but also have an extra X chromosome, so that rather than the typical male genotype 46XY, they have the genotype 47XXY. They are tall and have intelligence beyond the normal levels. The majority of cases are never explicitly diagnosed but we know from genetic studies of consecutive births that the incidence is quite high at 1 in 500 to 1000. Again, most previous studies have tended to look at the difficulties associated with Klinefelter’s, but I have been equally interested in their talents. In one case study, there was unusual talent in problem-solving and planning when patterns and shapes were involved. This showed that spatial understanding and ability was advanced. The person in question also had an exceptionally good visual memory and could remember details of patterns much better than would normally be seen.28


These studies of Turner’s and Klinefelter’s syndromes show that genes linked to the X chromosome play a role in some exceptional talents.


GENES FOR CREATIVITY


We have seen that genes may influence specific talents and abilities, but might they also control a predisposition to creativity that is not confined to a specific area? Picasso was an artistic genius but could he have been a genius in another field as well or did it have to be art? In his case, there is little evidence of genius outside art. For example, he did not play a musical instrument, sing or take particular pleasure in listening to music, apart from some evocative flamenco music from his childhood. Similarly, in creative writing, although he did write some plays and poetry I would personally rate these as poor, at times almost incomprehensible. What is notable, however, is the extraordinary range of Picasso’s visual artistic expression: painting, drawing, etching and lithographs, sculpture, collage, ceramics, linocuts, stage-scenery, jewellery, silver dishes and photography; and within each of these areas, extraordinary diversity. So, although Picasso’s genius appears to be restricted to artistic creation, there is vast variety in its mode of expression. Few creative artists have engaged with such depth and success in so many different forms and styles of art.


Other evidence for genetic influences on wide creative genius comes from families where the range of exceptionally creative skills encompasses completely different spheres, yet the concentration of creative individuals is very high, suggesting genetic strands. An obvious and outstanding example is the Freud family. By any standards, Sigmund Freud, born in mid-nineteenth-century Vienna and the founder of psychoanalysis, was exceptionally creative in the formulation of his new theories, and was one of the great thinkers of modern history. He was actually a neurologist, not a psychologist or psychiatrist by background, and before he developed his psychoanalytical theories he had already written a book full of insight called On Aphasia about language disorders in adults who have suffered injury or disease. Freud’s ideas have been enormously influential, and although the therapies that have evolved from his theories remain controversial, his ideas made people think in a different way and in so doing had a major influence in literature and the arts, as well as in psychology. We take discussion about the unconscious so much for granted nowadays that it is hard to remember the role Freud had in making us aware that we might not always have conscious access to the way in which our brain is operating and our mind is affecting our behaviour.


In the 1960s, 70s and 80s, studies of so-called ‘split-brain’ patients added to understanding unconscious influences. These patients were being treated for epilepsy, a condition that is quite common and usually can be treated effectively with drugs. But sometimes the drugs didn’t work well and the patient continued to have intractable epilepsy with multiple seizures. In extreme cases, where the seizures were very frequent and problematic, doctors found that cutting the major fibre tract that joins the two halves of the brain together could stop the seizures from starting altogether. This major fibre tract, called the corpus callosum, is also the major communication highway between the two halves of the brain, and severing it cuts off most of the flow of information from one half of the brain to the other. Studies of split-brain patients showed that although they could talk about and were aware of information and thought that was based in the left half of the brain, they could not describe in words many actions influenced by the right half of the brain. In simple terms, it was as if the right half of the brain, the right hemisphere, has influence of which we are not conscious. This is a simplification, as not being to talk about something is not the same thing as not being conscious of it, but absence of awareness was a characteristic in many of these studies.


More recently, it has been found that the way in which the brain processes things, consciously or unconsciously, is more complicated than a simple left/right dichotomy. Numerous studies continue to explore the area of conscious and unconscious thought, Freud’s original conception of unconscious influence thus finding echoes in contemporary work. Today, discussion of what are now called implicit processes remains a major focus of research in neuroscience.


Sigmund Freud’s most famous grandchild was probably Lucian Freud, a brilliant painter with a unique and riveting style, considered to be one of the most important twentieth-century figurative painters. Born in December 1922 in Berlin, Lucian’s father Ernst was an architect and Sigmund’s second son. The family moved to London in 1933, when Lucian was ten years old, in order to escape from the emergence of the Nazis. Lucian is best known for his paintings of nudes that convey not simply the personality of the sitter but also, in graphic depiction, their physical blemishes – a view of nakedness that has a harsh reality about it. He is the opposite of flattering but his honesty in representation gives an emotional immediacy which grips the viewer in a way that more gentle and flattering depictions of sitters seldom evoke. As he himself said, ‘I paint people not because of what they are like, not exactly in spite of what they are like, but how they happen to be.’ The recognition of Lucian’s originality, distinctiveness and anticipated long-lasting appeal is reflected in the prices that have been paid for his work, with $33.6 million (£20.6 million) paid in New York in 2008 for his painting Benefits Supervisor Sleeping – at the time, a world record for a painting by a living artist – which depicts a naked woman, Sue Tilly, on a couch (see plate section). The purchaser was said to be the Russian billionaire Roman Abramovich. Lucian took absolutely ages over his portraits, with people often sitting for him regularly for a year. If, like me, you are not an artist, it is quite hard to imagine how any painting could take that long but Lucian said that it took him time to get to know his subjects and the results of his concentrated efforts are remarkable.


So we have an extraordinary theoretician of the mind in Sigmund and an extraordinary artist in Lucian, his grandson, but that is not all in this family. Bella, one of Lucian’s thirteen children, is a successful fashion designer. Esther, another daughter, is a successful novelist, and his daughters Rose and Susie are also both writers. Annie, a further daughter, is a poet, and she has a double dose of creative genius genes as she is also the grand-daughter of the sculptor Jacob Epstein. Lucien’s daughter Lucy is also an artist, who started winning competitions when she was ten, and Frank Paul, his youngest child, is an artist as well, while his daughter Jane McAdam is a sculptor. That makes eight of Lucien’s thirteen children active as artists, sculptors or designer, several having become household names due to their achievements. This certainly cannot wholly be attributed to his paternal environmental influence, as cohabitation with his children was very limited and family life was not his forte.


Away from the creative arts, other members of the Freud family have been successful in politics and media. Clearly, then, this is a very talented family, with a disproportionate number of members involved in careers in the creative fields, whether intellectual, artistic or literary. A compelling aspect of the family history is the wide range of fields within which they have achieved an unusual degree of success. The Freuds may have genes that are highly responsive to their environment and their environment may have encouraged independent thought and a sense that achievement was possible. Such families support the notion of genetic influence behind creative success, although not necessarily aligned to a specific area of expression. This idea is supported by evidence from twin studies where, contrary to some popular assumptions, identical twins seldom succeed as adults in exactly the same field.
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