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‘THE MOST RENOWNED PAINTERS used only four colours to paint their works…Even so, each picture sold for the price of a whole town. Now, when purple finds its way onto the walls of rooms and when India furnishes the mud of her rivers and the gore of her snakes and elephants, there is no first-rate painting…people nowadays value materials above genius.’


 


Pliny the Elder, Natural History, (XXXV, 50) - 1st century AD


 


Why collect the mud of India’s rivers?


What is the gore of her snakes and elephants worth?


And what is the value of purple?
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FOREWORD BY DR PAMELA TUDOR-CRAIG, LADY WEDGWOOD





This is a dazzling book. If the mysteries of alchemy appeal to you, it is a necessity. If you use paints, you must struggle with it, even to the point of considering some of the recipes. Improbable though many of them are, Bucklow has tried them and testifies that they can work. The science behind them is unlike ours. He reckons most of it is five thousand years old. He admits that the distinction between it and magic is foggy, but this science is convergent, unifying, and magic scatters, disperses. This science is based on the properties of the four elements, which can intermingle if they have ‘concordant’ qualities, but not if they present ‘contrasting’ qualities to one another. In these pages there is a litany of precious pigments and how medieval artists refined them. He goes from Tyrian purple, extracted from a gland in Murex snails, and scarlet from pregnant beetles clinging to oak trees, to ultramarine from lapis lazuli, through vermilion, to dragonsblood, which does not issue from a battle to the death between a dragon and an elephant, but is a mastic. On p.173 we come to gold, and from that point the narrative becomes totally compelling. Bucklow argues cogently that the value we still attach to gold is based not on rarity or even beauty, but on the property, appreciated in the centuries of faiths, of indestructibility. It cannot be destroyed by fire or by liquids. It has been endlessly recycled. It is the nearest thing on this earth to immortality.


This takes us to what the author calls ‘The Other Side’, the inner meaning of this alternative science. Now he begins again with the Virgin’s robe, of pure white wool dyed Tyrian purple, which was taken in the 7th century to Hagia Sophia, and its symbolic significance. This purple is originally pale yellow, which darkens to purple with exposure to the sun, but does not subsequently fade in sunlight. So the robe is richly symbolic. From there he explores the mythology around vermilion, returning again to the supremacy of gold. Unlike other substances essential to pigments, gold has been found almost everywhere (in Wales, for instance, before the Romans). At this moment in a climate of dwindling values, gold has once more asserted its supremacy. Perhaps our financiers should read this book. What about a new gold standard?


Along the extraordinary path which Spike Bucklow has carved through the intricacies of alchemy he has encountered the mystic Walter Hilton, and the medieval philosopher and scientist Albertus Magnus, whose many tomes included a lapidary. He has drawn upon Dante and Shakespeare, Achilles, Persephone and Pluto, Plato and Aristotle. He pays tribute to the prodigious Islamic contribution. The late 13th century lapidary of Alphonso X of Spain contained a recipe for making golden stained glass. Golden stained glass immediately became the vogue right across Europe. Rich mines for silver were exploited in the Harz mountains, in the 10th century and in the 11th and 12th centuries in Austria and the Tirol. By the 13th century. European silver was mostly exhausted. So now I understand why the greatest Bibles of the 10th and 11th centuries used so much silver. How lovely they must have looked, but now alas…


You will find here the explanation for the globes divided by a T-cross which are almost ubiquitous in the hand of a Medieval Christ in Majesty: the vertical bar is the Mediterranean separating Europe from Africa, with Europe to left. The horizontal bar, formed by the Nile and the Don, divides Africa and Europe from Asia. The partitions represent the apportioning of the world between Noah’s three sons.


This book is a treasure house of knowledge, some of it originally deliberately obscured, like the secrets of the Masons. I am convinced the knowledge was passed from master to pupil through apprenticeship, and that it would have been almost impossible to follow the recipes from a book until you had already learnt them – through practical experience and from a practitioner. The almost bewildering range of reference so ably handled here reflects the Medieval world view, which saw all knowledge as ultimately one.


‘Every scribe who is instructed into the kingdom of heaven is like a householder who brings out of his storeroom things both new and old.’ – Matthew 13:52. Spike Bucklow is such a scribe.
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Schematic of the Hereford mappa mundi (c.1300) with selected features of the Old World.
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PREFACE





As a scientist working in the art world, I spend time balancing value systems that are sometimes in competition. Of course, both science and art have more than one value – some scientific endeavours are valued for their contribution to knowledge, and others, for their utility. Art has innumerable values. For example, as a conservation scientist, when dealing with the physical nature of works of art, I try and reconcile art’s historical and aesthetic values when the venerable signs of age may impede the object’s intended function as a work of beauty.


Whatever values may reside in science or art separately, science’s values are mainly material and art’s are not – or its most interesting aspects are not material. The value of Van Gogh’s Sunflowers, for instance, has almost nothing to do with the number of grams of canvas, oil and pigments it contains. If it did, then a tiny chip from one edge of the painting might pay-off my mortgage. Yet, separated from the whole, a tiny fragment of a painting has quite limited value. (Although microscopic samples can tell us about the artists’ materials and methods and, as such, have helped inform this book.) Much of a painting’s value lies in what it is not. A landscape, for example, is not really a landscape – it’s canvas, oil and pigment.


For the past few centuries, much of Western art’s appeal is the fact that it plays with illusions. We know that a landscape or a portrait is really only a pattern of pigments, but we happily enter into the game that it’s a place or a person. In the middle ages, art’s willingly-engaged-in illusion was also seen in nature. Then, art and the natural world studied by science both had something illusory and immaterial about them.


This book explores colour in art and nature. It looks at what artists’ materials meant to medieval painters and patrons and it attempts to rediscover some of colour’s meanings by looking at the science behind the art of the middle ages.


Today, the science that produces colour is dominated by men in white coats. It is completely divorced from the artists’ studio and from our day-to-day lives. But the science this book explores was an integral part of every artists’ life and work and it was widely known outside the studio. The chemistry explored here has aspects that might seem similar to activities undertaken in modern laboratories. Yet it also has a much more important aspect; one that is a lot closer to the chemistry that exists between lovers.


We might recognise the presence of such chemistry in our own lives, but we are usually too close to see exactly how it works. Clarity often comes when we put some distance between ourselves and the subject in question. We can learn much about emotional, spiritual and philosophical chemistries from the traditional recipes that describe the preparation of colours, some of which survive from before the time of Christ. The earliest examples are not records of innovations – they commit to writing what had already existed in an oral tradition. They also seem to repeat documents that are now lost. The authors of some recipes misleadingly attributed their writings to historical figures such as Plato or Aristotle. Other recipes are ascribed to possibly legendary figures like Hermes. There are even recipes describing technologies that were said to thrive before the Flood, knowledge of which was rescued in Noah’s Ark.


The origin of these craft traditions is part of the now-lost ‘wisdom of the ancients’, the wisdom of Shakespeare’s Duke who, exiled in the Forest of Arden,






‘Finds tongues in trees, books in running brooks,


Sermons in stones, and good in everything.’1






This book introduces dyes, pigments and metals as items of importance outside the artists’ workshop and then explores a few from the point of view of the artists who used them, starting with the story of a stone from beyond the centre of the earth. It looks at a chemical marriage that echoes a mystic marriage, stories about the influence of heaven, mortal combats and the quest for gold. It will explain how colour was ‘read’ in the middle ages, returning to materials to look at the hidden meaning of the artists’ version of the Philosophers’ Stone. Following the wisdom of the ancients, the penultimate chapter explores the potentially life-changing secret that artists and alchemists saw hidden in gold.


In writing this book I have drawn upon the writings of artists as well as the works of philosophers and scientists. But it is not a history of art, of philosophy or of science. In fact – for those who wish to experience colour with fresh eyes – it is not even history, although it draws upon historic examples. It is an exploration of commonly held and influential beliefs, as revealed by dyes, pigments and metals (not to mention a few children’s games, fairy-tales and proverbs).2 By listening to ‘tongues in trees’ and by reading ‘sermons in stones’, this book attempts to re-evaluate colour and, along the way, provide a primer or visitor’s guide to the traditional world view.


The traditional world is entirely holistic, but in order to get into it, you have to start somewhere. I start by examining the outside world, the doctrine of signatures, the four elements, form and matter, the four causes, the seven planets and mythology before moving to the inner world. The first half is a cookbook, although it uses ingredients for pictures rather than for meals. The second half looks at how colours can nourish the soul.


The colours in this book are vehicles upon which a much bigger story rides. Treated with sympathy, these colours can carry us to a world that is radically different from the world in which we find ourselves today. But, on the way, some readers may find it strangely familiar.




Notes


1 As You Like It, (II, i, 16-17).


2 Shapin, 731-69.






















Chapter One


COLOUR: DYES, PIGMENTS AND METALS





Introduction


Colour has been hijacked. Today, orange has been appropriated by a telecoms company and the combination of red and white is associated with a fizzy drink. But there is nothing inherently ‘orange’ about telecommunications and there is nothing inherently ‘red and white’ about soft drinks. In fact, other telecoms companies manage to trade under different livery, and another practically interchangeable fizzy drink has a comparable share of the market despite different coloured packaging.


Of course, in the bigger picture, the life of telecoms companies and fizzy drinks is limited. So, at some time in the not too distant future, the associations between these particular colours and products will have been forgotten or, if remembered, they will be considered quaint. A few cultural historians may even ponder over them. Yet, the reason that these colour associations exist is simple – they are created by a very small number of people in an attempt to persuade a very large number of people to buy one particular product rather than another that is more-or-less equivalent. If – by luck or by judgment – they are successful, then the colour association endures until the product is re-branded or falls from favour.


As a result, we now expect to be able choose a particular coloured item from a range of otherwise identical items. We can buy cars, for example, in an astonishing array of colours. The multitude of coloured cars may brighten-up the urban landscape, but each of them will inevitably end up as scrap whilst the concrete and tarmac roads they require spread relentlessly in monotonous shades of grey.


However, colour can only be used in an arbitrary fashion when existing colour associations are absent or weak. Are there relatively few green cars, for example, because green is still an ‘unlucky’ colour? And is green unlucky because a 19th century green was made from arsenic, poisoning thousands, allegedly including Napoleon? Such questions remain open and colour associations keep changing; green, for example, now also signifies ‘ecological’. The associations that exist for particular colours are too fluid and often too personal to have a recognised place in the rigid and impersonal modern world, where they are instead dismissed as subjective or unreliable if not outright frivolous. Unless it helps shift a product or has a tangible purpose, controlling traffic for example, colour is treated as if it really doesn’t matter.


Yet at a personal level, we know that colour does matter. We choose colours for our homes carefully and we spend time, effort and a significant amount of money decorating and re-decorating. Our sensitivity to the subtlest nuances of colour is demonstrated by the fantastic range of cosmetics that are available, from lipsticks, through skin creams, hair dyes and much more. Some of us choose colours with confidence and others, who might be less sure about their judgement, employ willing professionals to help select the appropriate shade with which to decorate their homes or themselves.


In spite of our investment of time and money, the way we treat colours in the modern world collectively devalues our whole experience of them. Next year’s fashions will be different, so if the colour of something has any significance whatsoever, then its meaning is fleeting. Colour has been turned into an ephemeral commodity. And having been encouraged to take the colour of man-made things as merely conventional or an interchangeable add-on, it is very hard for us to imagine a world where colour had significance in its own right.


We might know little or nothing about the chemicals that colour our cars, clothes, cosmetics or even our food, but this state of affairs is quite recent. Consumers in the middle ages knew where their colours came from and what they meant. Whether of animal, vegetable, mineral or artificial origin, colours had stories to tell that touched all members of society. For millennia, colour was not just another variation in manufactured products. It was profoundly meaningful. Each colour had numerous values associated with it, and those values were coherent, stable and widely known.


Colour is a profoundly beautiful part of the sensuous world but, over the last three hundred years, its deeper significance has gradually been forgotten and our world has become poorer as a result. It is possible to reclaim the richness that colour once possessed, but this requires quite a radical change of outlook. Rescuing colour from the limbo of arbitrary associations and subjective status involves treating it as a meaningful and objective phenomenon. After all, we can’t reasonably expect colour to reveal its full glory to us if we don’t pay it some respect. It is not difficult to rediscover colour’s forgotten dimensions – all we need to do is recognise the ways that we habitually treat colour and then make some choices.


First, there is a tendency to treat colours as if they are interchangeable. We behave as if colour is not necessarily connected to something’s function. In theory, of course, we still know that the colour of fruit tells us about its ripeness, but we don’t see many green oranges in supermarkets. In practice, we know that some citrus fruits are orange and some telecoms companies are represented by the colour orange, but we don’t expect there to be any real connections between the two. We accept that no really important connections are likely to exist between things based on their sharing the same colour. (Of course, connections based on colours are real and important for the fashion industry or for football fans, but they have well-defined sell-by-dates or are little more than local membership signs.)


Second, we have a habit of treating colour as if it is instantly accessible. Colour would not work in fashion or in football if we could not instantly tell that someone was wearing this or last season’s colours or was supporting our team or the opposition. And branding with colours would not work if we had to spend time studying products in supermarkets. We expect that whatever colour has to offer us is there for the taking, with little or no effort.


A fragmented and instantly accessible phenomenon, with arbitrary associations and a subjective status, can only have limited cultural impact. But other cultures treat colour differently, and one of the most accessible cultures to have a different attitude to the subject is not many miles away – it is the medieval world, the culture that sowed the seeds of our modern sensibilities. C.S. Lewis’ The Discarded Image showed how the medieval model of the world shaped European literature and this book explores the same model to re-establish a lost relationship with colour. Each successive chapter tries to get deeper and deeper into the mind set of pre-modern or medieval Europe. Each chapter is devoted to just one colour, giving the respect it deserves and acknowledging its significance to life in the traditional world.


Most traces of the historic use of colour have gone, but the obvious survivors are the great paintings that helped shape the way we see the world today. For the people who commissioned and who created those paintings, dyes, pigments and metals were materials with their own intrinsic values as well as sources of colour. What a colour meant inside a painting depended upon what it meant outside the painting. The following chapters will look at a midnight blue called ultramarine, an opaque red called vermilion, a multitude of colours made from metals, a transparent red called dragonsblood and finally, gold. Towards the end, I will revisit vermilion and gold to see how they throw light on the way we see ourselves and the way we interact with the world. This chapter sets the scene, showing how sources of colour were valued as objects of trade, as the focus of scientific enquiry, and as spiritual supports.


Painters undoubtedly valued colours. But they were also prescribed by physicians and taken by patients. They paid the rent for farmers and fishermen, paid taxes for entire nations and were the spoils of war. First hand knowledge of dyes, pigments and metals was not restricted to painters but the technical manuals they wrote provide part of the context that we need for a deeper understanding of colour. Theophilus, a Benedictine monk and artist who lived in the 12th century, wrote one of these manuals. In it, he claimed 




‘…you will find whatever kinds of the different pigments Byzantium possesses and their mixtures; whatever Russia has learned in the working of enamels and variegation with neillo; whatever Arab lands adorn with repoussé or casting or openwork; whatever Italy applies to a variety of vessels in gold or by the carving of gems and ivories; whatever France loves in the costly variegation of windows; and whatever Germany applauds in the fine working of gold, silver, copper, and iron, and in wood and precious stones.’1





Origins


One might be attracted to colours with exotic origins, but they could be found everywhere. Theophilus (a German) valued the skills and materials that came from Byzantium, Russia and Arabia, yet he also advised the artist not to ‘disparage any costly or useful thing just because your native soil has spontaneously and unexpectedly produced it for you.’2


An Italian painter walking around Siena in search of a golden pigment would find it underfoot. Medieval Siena’s streets were not exactly paved with gold, but they were made from a golden coloured earth that gives us the colour we now call ‘raw sienna’. Such colours were not restricted to Siena and English painters also had access to equally good local earths. Even today, Gloucestershire’s ‘Freeminers’ still exercise their ancient birthright to make pigments from the golden, red and purple earths of Clearwell Caves in the Royal Forest of Dean.


Black was even easier to find. In his manual, the 14th century painter Cennino Cennini recommended charring ‘the second joints and wings of fowls or of a capon…Just as you find them under the dining-table…the thigh bone of a gelded lamb is good too…’3


But, in addition to using discarded bones, black pigments could also be made from ivory. Bone black and ivory black look identical when used in paint or ink so the same colour in different objects could just as likely have a rather prosaic or an extremely exotic origin. It may have been discarded from the artists’ dining-table and saved from the dog. Or it may have been shaved from an imported elephant’s tusk, recycled from a precious carving. One couldn’t tell just by looking.


When artists’ materials were rare or costly, they tended to acquire exotic or fantastical origins. For example, Tyrian purple was much more important than the dirt of Siena’s streets; legend says that it was discovered by Hercules when wooing the nymph Tyros and playing with his dog on the beach. His dog chewed some seashells and stained its nose purple. Tyros admired the colour, persuaded Hercules to dye a garment for her, and an industry was born.4


True Tyrian purple was extracted from a gland found in Murex snails. For millennia, these were caught in vast numbers around the Eastern Mediterranean together with other related snails.5 They are carnivorous and can bore though shells to inject their prey with incapacitating muscle-relaxing toxins. The traditional method of catching snails took advantage of their feeding habits.6 According to the 1st century natural philosopher, Pliny the Elder, baskets baited with meat were thrown into the sea and, when retrieved, ‘the purples hang suspended because of their greed and are lifted out of the water.’7


Another unlikely animal was a source for scarlet which was extracted from scale insects.8 The most important kind was ‘kermes’, named after the Persian for ‘worm’. The pregnant females were collected when their egg-sacs were so swollen that they could not move and the immobilised insects looked like berries on oak trees. Some thought that the worms were created inside the ‘berries’ as they rotted and the distinctive red liquid was assumed to be their blood.9


The creation of worms inside rotten oak berries was in keeping with the scientific theory that maggots were created by putrefaction. After all, flies emerged from carrion and – according to the riddle Sampson set the Philistines – bees came from dead lions.10 So, honey’s sweetness came from the decay of the King of the beasts and scarlet’s splendour came from the decay of the King of the trees. Women gathered kermes from oak trees all around the Mediterranean.11 12


‘Kirmiz’, the colour Armenian red, was extracted from a different insect that lived on grasses around the foot of Mount Ararat.13 These were collected by gently lifting the grass, plucking the immobilised pregnant insects off the roots, and replanting ready for next year’s crop. Cochineal, a third important source of insect red, was cultivated commercially in Poland, Prussia, Saxony, Lithuania and the Ukraine. The cochineal harvest started on the fifth hour (between eleven o’clock and noon) of St John the Baptist’s feast day, accompanied by religious ceremonies.14


The scale insects of the Mediterranean, Armenia and swathes of Northern Europe are no longer disturbed by such harvests. In the 16th century, they were largely replaced as sources of reds by insects from the New World.15 Even today, these poor creatures still contribute their colour to our lipsticks and foodstuffs (their ‘blood’ does not have the unfortunate side effects of modern synthetic red food-colouring).


Tyrian purple and the insect reds had obvious bright colours. However another artists’ material, alum, was very important even though it had no colour at all. Alum comes from a very different earth than the coloured kind found around Siena and elsewhere. Some ancient sources for alum were located around the Bay of Naples where crystals grew in the curative waters of natural spas,16 but the majority came from Turkey, so supplies depended upon trade between Christendom and the sphere of Islam.17 Because of the interference caused by the various crusades and other wars, this was not always easy. European sources were required.


Alum prospectors needed to know why the nature of earths varied from one location to another – some science was needed to guide their search. Just as medieval scientists knew the feeding habits of snails at the bottom of the sea and the breeding habits of insects underground they also knew why there were different kinds of earth across the face of the planet. They theorised that the various types of earth were created according to how different constellations of stars passed over given places at given times. According to Albertus Magnus, heaven acts upon earth, and, because earth is the ‘centre of the whole heavenly sphere; and the power of the rays is strongest where they converge…therefore Earth is productive of many wonderful things.’18


As the stars and planets rise in the east, their influence on earth is first felt there. Pythagoras said, ‘that which has precedence is more honourable than that which is consequent in time. As for instance…the east is more honourable than the west…’19 Eastern precedence shows in the potency of stones that were produced there and Albertus Magnus claimed that powerful stones came from India and Egypt because ‘the power of the planets is most effective in those places…’20


Alum is a powerful stone. So it would have come as no surprise to classical and medieval geologists that Europe’s best alum should come from Turkey, which lies towards the east. Later, alum-bearing earths were found in Italy and later still, in England, on the east coast of Yorkshire. Local conditions must have accounted for these smaller sources. The English source of alum, Jurassic shale, was described in the 17th century:




‘In it are Snake-stones. The people have a Tradition that the country thereabouts was much annoyed by Snakes which, by the Prayers of St Hilda, were turned into Stones, and no Snake hath since been in those parts.’21





Alum-bearing snake-stones still feature on Whitby’s coat of arms22 and another type of snake-stone will be considered in chapter five. But artists couldn’t just put these materials straight into their painting – each pigment had its own special way of being prepared before it could be used.


Preparation


Preparation contributed to the appreciation of finished objects because, in the traditional world, products and the processes that made them were intimately linked. This is borne out in literature: in the Iliad – just at the fateful moment when Pandarus decides to break the truce between the Achaeans and Trojans – Homer interrupts the dramatic flow of the narrative to describe the materials and manufacture of Pandarus’ bow and arrow. (The bow was made from the horn of an ibex that Pandarus had killed, polished by a craftsman, tipped with gold and strung with ox-gut. His arrow was feathered, notched and tipped with an iron point.)23


Like bows and arrows, paintings were valued because of the materials that they contained. But they were also valued because of the mysterious ways craftsmen could convert raw materials into something with fateful power. Without a craftsman, a small piece of iron, two pieces of gold, an ibex horn, a shaft of wood, some ox-gut and feathers are just that. Individually they are quite unremarkable. Yet after the transformations wrought by a craftsman, and in the hands of Pandarus, those modest materials helped precipitate a tragic epic.


The craftsman’s ability to convert assorted harmless ingredients into useful tools (not just lethal weapons) was widely respected and so too was the artist’s ability to convert raw materials into beautiful colours. For the painter, good reds were quite tricky to prepare from insects in spite of the fact that quite a lot of work had already been put into them even before they arrived in the painter’s studio. The vast majority of insect reds were used for dyeing cloth and painters often extracted the colour from waste cloth by dissolving it in lye. This lye was commonly made by soaking wood-ash in pots full of water.i


The alkali used to extract insect colours from cloth was sufficiently caustic if a fresh egg could float in it.24 (Another test was to see if it could dissolve a feather.25) And artists timed how long the dyed cloth should be left in the alkali by chanting. Cloth was boiled in lye for one or two Pater Nosters, two or three Misereres, or for three Ave Marias according to different recipes26. The discovery of microscopic remains of cloth in paint, for example in Titian’s Venus and Adonis,27 confirms that artists recycled textiles to make what they called ‘lake’ colours.ii


Insect reds were used to dye high-status textiles like ecclesiastical, regal and military robes as well as less obvious things, such as the manes and tails of Turkish horses.30 But if you used these dyes alone, then the colour would wash out the first time the cloth or the horse got wet. Similarly, you could not paint with the dyestuff alone. The colour had to be used together with another material, a ‘mordant’, which locked the colour to the cloth or in the painting. The most commonly used mordant was alum.


According to the Philosophical Transactions of the Royal Society of London of 1678, alum was usually made by burning a particular stone continuously for between nine and twelve months. Depending upon the ‘illness of the Mineral’, the burnt stone was soaked in lye made from the ash of burnt seaweed or stale urine (the best from ‘poor labouring people who drink little strong drink’) which worked like ‘yeast put to beer’. The liquor was drained from the stone and then boiled-off to leave the alum.31 32 Although published in the 17th century, the process was nothing new, in fact, any alum maker from the preceding two thousand years would have recognized it.33


Urine was not only used to make alum, it was also used in the dyeing process. In ancient Pompeii, public toilets delivered the citizen’s urine direct to the dye-works. (The use of urine continues in the modern chemical industry. Today, sewage plants still supply some factories. The names of plastics, like ‘urea formaldehyde’ and ‘polyurethane’ betray the use of urine as a possible ingredient and some cheap plastics have a distinct smell of stale urine.) This technical detail probably accounts for Strabo’s observation that Tyre – the centre of production for Tyrian purple – was an unpleasant place to live. The stench of crushed snails and stale urine must have hung, miasma-like, over the town for half the year.34


Stale urine was sometimes known as ‘chamber lye’ to distinguish it from alkalis made from wood-ash, artists sometimes seem quite precise about the type of urine they wanted. A collection of recipes written in the 3rd century specifies urine from goats, sheep, camels, she-asses and ‘an uncorrupted youth’.35 In a 12th century recipe, Theophilus specified urine from a red-haired boy.36 (The following chapter explores the ‘doctrine of signatures’ which suggested that red-haired people had ‘fiery’ temperaments that were reflected in the particularly ‘burning’ nature of their urine.)


The preparation of another kind of earth was more straightforward – no urine, of any type, was required. The yellow earth from the streets of Siena just needed to be dug-up, ground-up and washed in water to be ready for the palette. But if artists wanted to change the colour of their local earth, they could. Yellows especially could be changed into oranges and reds. Cave paintings in the French Pyrenees, for example, show that Palaeolithic artists transformed their pigments over ten thousand years ago.37 The earliest record of making red colours from yellow earths is in an Assyrian cuneiform tablet of 1,700 BC38 39 and numerous authors mention heating yellow ‘raw sienna’ to make the red that is now called ‘burnt sienna’. Just as red hair is an indication of a person’s fiery temperament so the red colour of burnt sienna indicates the effects of fire on stone. Theophrastus said that yellow earth was heated in a fire until it became ‘like glowing charcoal’.40


The artists’ earth-roasting fire modestly mimicked natural fires caused by lightning-strikes and their production of a pigment that imitated the glowing charcoal used in its creation suggests a close observation of nature. The relationship between artists’ production of colour and their observation of the natural world is further demonstrated by the profound knowledge of marine snails and subterranean insects.


Sixty insects were needed to make a gram of dye41 and dyeing could take place anywhere and at any time because the insects were dried immediately and could be stored or transported. On the other hand, eight thousand snails were needed to make a gram of Tyrian purple and it had to be extracted from live snails so dyeing took place along the coast, close to where the snails were caught. Processing was seasonal – Aristotle said that they were ‘not caught in the dog-days’42 the height of summer, when the dog-star, Sirius, spent more of its time with the Sun.43 Once caught, they had to be kept alive until hundreds of thousands could be processed at a time, crushing smaller snails whole and removing glands from larger ones.44 Pliny claimed that, when caught, snails could live as much as seven weeks ‘on their own slime’45 and Aristotle observed that, if hungry, they would bore through the shells of their own kind.46 In fact, archaeologists have found shells discarded from the dye industry with holes in them.47 Evidently, snails were sometimes not fed enough whilst awaiting their fate so they resorted to cannibalism.


Economic use


Colours were so widely used that they had great economic importance. Clues about Tyrian purple’s economic significance, for example, come from the number of recipes for fake purples using ingredients as diverse as hellibore, pomegranate blossom, gall-nut, hyacinth, mulberry, grapejuice, henbane, lupine and heliotrope.48 The Talmud even records chemical tests for detecting the fraudulent use of ritual dyes.49 50


Today we are used to the regulation of manufactured goods, but – in the history of mankind – such regulation is relatively new. Commercial restrictions on the manufacture of Tyrian purple were formally introduced as late as the 4th century. However, when regulations were eventually introduced, they were strict. Imperial Edicts made the unauthorised production of purple a capital offence.51 In the 5th century, with production of purple already forbidden, the private possession of purple silk was made illegal. Nonetheless, a black market still existed and possibly in response to this, in the 6th century, trade in silk became an Imperial Byzantine monopoly.52 A 10th century text listed detailed regulations relating to silks in general and purple silk in particular. Along with trade restrictions, there were technical restrictions, for example, the weaving together of different purples was banned because Tyrian purple was permanent, whilst other dyes faded.53


From the 7th to the 10th centuries, trade in ‘forbidden silk’ was fiercely protected and dyeing was a jealously guarded secret.54 But with the fall of Byzantium, purple’s secrets were lost, only to be rediscovered in the late 17th century by William Cole of Bristol who extracted the colour from a British whelk.55 This proved, however, to be a mere scientific novelty as it was too expensive to produce commercially.


In the 4th century, the Emperor Diocletian’s Edict of Maximum Prices stated that a pound of purple wool should cost no more than 50,000 denarii, the same as a pound of refined gold. Purple wool was literally worth its weight in gold. Purple silk was even more expensive. In the 4th century, a stonemason’s daily wage was 50 denarii. So a pound of purple wool represented nearly three years’ wages.56 At the other end of the scale, Cleopatra’s wealth is obvious from the description of her barge,






‘Purple the sails, and so perfumed that


The winds were love-sick with them…’57








But even though Tyrian purple was extraordinarily expensive, it was the scarcity of the snail and the Imperial monopolies that really limited its use. In fact, red grain colours could be just as expensive.


Today, ‘scarlet’ describes a colour, but it was originally a type of cloth.58 Henry VI’s wardrobe accounts for 1438–9, show that his cheapest scarlet was £14.2s.6d. and that scarlets could fetch up to twice that price.59 By the 15th century, a stonemason’s daily wage was sixpence. So, coincidentally, Henry’s cheapest scarlet was again nearly three years’ full wages. In the 15th century, a mid-priced scarlet cost more than two thousand kilos of cheese or one thousand litres of wine.60 This expense accounts for the custom of giving important visitors the ‘red carpet treatment’.


Flemish scarlet cloths were made of the finest English wools. At the end of the 15th century, wool cost between £15 and £28 per sack. (About one shilling, or two days wages for our stone mason, per pound of wool.) The cost of the dye accounted for most of the total cost of a scarlet.61 As dried insects looked like grains they were named as such, and these ‘grains’ were important items of trade. For example, in eastern Europe in the 12th and 13th centuries, dried cochineal insects were used to pay tithes to the Church.62 At the beginning of the 14th century, Edward I imposed taxes on imported cloth determined by dye content – ‘whole grain, part grain and no grain’.63 But he was not the first monarch to show an interest in the control of red insects – two-and-a-half thousand years earlier, Tiglath-pilese I of Assyria introduced oak trees from the Mediterranean to act as hosts for kermes to supplement his Armenian red supplies.64 In the 1st century AD, Pliny recorded that a red grain called scolecium or ‘little worm’ was harvested in Spain to pay half the annual tribute it owed to Rome.65


Expensive as they were, the economic importance of insect reds and other dyes was rivalled by that of the alum required to permanently fix them to cloth. The acquisition and preparation of Turkish alum were politically charged affairs because numerous crusades and the collapse of Byzantium made supplies erratic. So news of the discovery, in 1458, of alum-bearing rocks around Volterra in Italy, was met with great celebration. Expertise and finance were sought from nearby Florence and Siena and a partnership was formed to exploit the source. Friction quickly developed and precipitated a war between the city-states. Eventually, Volterra was annexed by Florence.66


Three years later, in 1461, Giovanni de Castro, the son of a lawyer from Padua, discovered a much bigger deposit of alum-bearing rocks at Tolfa. De Castro had worked as textile agent in Constantinople before the fall of Byzantium and had seen Turkish alum works. Back home in Italy, he was ‘struck by strangeness of the herbage and of white stones’ which he tasted and, upon finding them ‘saltish,’67 started experimenting. Experts tested his results and they eventually greeted his success with ‘tears of joy…kneeling down three times [they] worshipped God and praised His kindness in conferring such a gift’.68


As the alum-bearing rocks had been found on Papal territory, finance for establishing an alum works was sought from Pope Pius II. This was not difficult. The significance of the discovery was obvious. De Castro recognised that the alum had strategic potential, simultaneously weakening the Turks and strengthening the Pope.




‘I announce to you a victory over the Turk. He draws yearly from the Christians above 300,000 gold pieces for the alum with which we dye our wool…This mineral will give you the sinews of war.’69





In the spring of 1463, within two years of the discovery, there were four mines in Tolfa, employing 8,000 workers and contracted to provide 1,500 tons of alum a year to the Pope. The trade was so important that the Pope’s Maundy Thursday address of 1465 listed in extraordinary detail the punishments that awaited those ‘perfidious Christians’ who continued to buy Turkish alum or assist ‘the Infidel’.70


The Pope had established a cartel to control the market and, in 1466, the Medici became bankers and agents for the alum trade. Meanwhile, the Pope was negotiating with the King of Naples to combine trade in the Tolfa alum with the smaller quantities coming from the re-opened ancient sources in the south. Agreement was reached in 1470 and the Medici acted as agents for alum from both Rome and Naples. In 1471, eight years after opening the mines, the income from Tolfa was 140,000 ducats.71 Tolfa alum ships flew the Papal ensign, were protected by naval vessels, and the importation of alum from Turkey was prohibited. Alum revenues provided economic support for those attempting to subvert Turkish rule and pensions for refugees. But they never funded the hoped-for crusade.72


Whilst the political outcome may not have been what the Pope wanted, trade was so brisk that the Medici bank in Bruges had to moderate the flow of alum and occasionally even suspend sales in an attempt to maintain a good price.73 But the monopoly grew harder and harder to police and, in 1504, Pope Julius II learned that Turkish alum was being traded openly in Venice. On another front, the Pope fought a losing battle when he tried to intervene with the plans of an English skipper, Nicholas Waring. Master of the ship Sovereign, he set to sea to buy Turkish alum after being frustrated by an inordinate delay in loading the Tolfa variety. Julius II wrote repeatedly to Henry VII demanding adherence to the monopoly to little avail. Waring successfully unloaded his cargo at Southampton to only a very token reprimand from his King.74


England imported alum for centuries and, by the mid-16th century, serious efforts were made to find local sources. Over the next hundred years, patents and monopolies were issued, finance was raised, foreign experts were employed, mines were established (in Ireland, Dorset, Lancashire and Yorkshire) with many men meeting bankruptcy and ruin. However, by 1667, enough British alum was being produced for Charles II to forbid its import and issue licenses for the supply of up to 1,200 tons per annum. This limit was set in an attempt to maintain a price of £26 per ton which would give the Crown an annual income of around £10,000. All this from alum – a colourless rock whose overwhelming use was to fix insect blood to cloth.75


Medical use


Colours were economically important, but not just because of clothes and paintings. There is much evidence to show a connection between the trade in colours and medicines especially as, throughout the middle ages, most artists’ materials were purchased from the apothecary. (The artist Lucas Cranach even owned an apothecary.) Indeed, the word ‘apothecary’76 comes from a Byzantine word for an import-export house, suggesting the importance of colour and drugs to European foreign trade.77


There were also overlaps between the professional interests of painters and physicians. For example, Sir Theodore Turquet de Mayerne (physician to James I, Charles I and Charles II) was interested in artists’ materials and knew many of the greatest artists of his day. He even wrote a painting manual based upon his discussions with painters like Rubens and Van Dyck.78 At the same time, an Oxford physician, Richard Haydocke, translated an Italian artists’ treatise into English. In his introduction, he explained why he, a doctor, should be interested in technical aspects of painting. ‘The Arte I now deale in, shall be proved, not only a grace to health, but also…a kind of preservative against Death and Mortality.’79


Professional links between medicine and painting were sealed by a spiritual connection; Saint Luke was patron saint of both painters and physicians.


Many animal, vegetable, mineral and artificial products were known to be beneficial to health (some of which are only now being re-discovered). Numerous artists’ materials were included in pharmacopoeia and medical documents routinely mention preparations containing pigments and even gems. There are, for example, records of gems being administered to Lorenzo de Medici. In his case, the gems must have been either ineffective or administered too late, since the remedy was dispensed on his deathbed.80 And, because the patient was rich and powerful, the doctors would have sought excuses for their failure. Sir John Mandeville’s suggestion (that gems lost their virtues when worn by sinful people) would just add insult to injury. A less risky argument could have been based upon the fact that a gem’s powers were lost if it was purchased. Only when received as a gift could one depend upon a stone’s properties.81


Other artists’ materials and gems were known or considered to be poisonous. Indian diamond dust, for example, featured in a plot to murder the goldsmith Benvenuto Cellini. When Cellini was imprisoned in Rome in 1538 he was aware that enemies were plotting to kill him. He discovered that one of his enemies had given a diamond to another goldsmith, Lione, with instructions to grind it up so that the dust could be placed in Cellini’s prison food. However, Lione was poor and powdered a cheaper gem, a beryl, instead of the diamond. In his autobiography, Cellini said that his life was saved by Lione’s deception.82


Of the materials looked at so far, several, including alum, had medicinal properties. Amongst other things, Pliny recorded its use as an anti-perspirant deodorant.83 (And that particular use continues – modern anti-perspirant deodorants contain aluminium chlorohydrate which, as its name suggests, is related to alum.) The red grain colours also had pharmaceutical uses. For example, kermes was used in Neolithic times as a medicine84 and a heart tonic incorporating it was developed in the 9th century by the physician Yahyā Ibn Māsawaih,85 which continued to be taken into the 19th century.86


Today, some classical and medieval theories still contribute to modern medicine and others are recognizable in complimentary medicine. For example, the ethical system underlying modern medicine is essentially the same as that outlined by Hippocrates around four hundred years before Christ and medieval principles can be found in homeopathy.iii


However, many aspects of traditional medicine have been lost in modern Europe. It is these lost aspects that need to be considered in order to regain a fuller appreciation of colour.


The big difference


Today, pigments are not particularly high profile products. No longer is the unauthorised possession of purple cloth a capital offence. No longer does the mining of alum fund wars, nor does it generate colossal fortunes for small cartels. But the possession of other processed natural products, like illegal drugs, still attracts the death penalty in some places. And, like alum, drugs also fund wars and generate colossal fortunes for small cartels. Another material that currently wields economic and political power is crude oil which, like alum, incites and fuels wars and motivates exploration of the farthest reaches of the planet. It also prompts science to find new ways of preparing and refining the raw material. Also like alum, crude oil is exploited to make products as diverse as paints and medicines. Whilst the players have changed, many of the games remain the same.


Yet there is one very big difference between the modern interest in crude oil and the medieval interest in pigments and this has to do with the way in which the image of the self has changed since the middle ages.


The modern world sees man as divided into a body and a mind. The modern experience of the world is filtered through either a body or a mind. We assess how the things in the world – from crude oil to drugs, from pigments to paintings – impact on our bodies and on our minds. We make our living by using our bodies and our minds. We spend our leisure time entertaining our bodies and our minds. We live with a fear of the frailty of our bodies and our minds.


From the modern point of view, the body and mind are quite distinct, although in practice, the boundary is a bit blurred. (For example, the mind’s influence on the body is recognised in the phenomenon of psychosomatic disorders and the body’s influence on the mind is recognised in the use of psychoactive drugs.) Dyes, pigments, metals and gems are coloured materials. So, from the modern perspective, their use in medieval medicine is explicable because, as physical materials, they might have an effect on the body’s physiology. Their use in medieval paintings is explicable because, as perceptible colours, they might have an effect on the mind’s psychology. The traditional physician used kermes to influence the heart when the patient took it by mouth, and the traditional painter used it to influence the soul when the viewer took it in through the eyes.


So it could seem that, in order to understand the medieval attitude to colour, all one has to do is translate the medieval idea of ‘soul’ into the modern idea of ‘mind’. But that would be a mistake. The traditional view of man is not of a being divided into a mind and a body, or even into just a soul and a body. Man is composed of body, soul and spirit. The body and soul are unique to each individual, but the spirit is universal. The traditional view is that every single person is a miniature universe – humans are connected to the earth just as the earth is connected to the heavens. These connections were widely acknowledged; as Jacob Boehme, the 16th century German shoemaker and mystic philosopher said, ‘Man contains within himself as many species as exist on earth’88 and, as Nicholas of Cusa, the 15th century philosopher and Bishop of Brixen said, ‘on earth there are as many species of things as there are stars.’89


The heavens are reflected on earth and both heaven and earth are reflected in humanity. This was the basis of the ‘doctrine of signatures’. For example, in the ‘macrocosm’ (the outside world), the redness of burnt sienna was related to glowing charcoal. Similarly, in the ‘microcosm’ (the individual), red hair was related to a fiery temper and a particularly potent kind of urine.


When a man or woman is considered as a body, a soul and a spirit, then he or she is not completely separate from the outside world. Nor are experiences divided and filtered through a mind or a body. As a composite of body, soul and spirit, the individual is an integral part of the whole of creation. Their body, soul and spirit are connected, to a greater or lesser extent, with all other parts of creation. All the different parts of heaven and earth resonate with different parts of people. For example, from the traditional point of view, the moon resonates with the mind, and this explains why – when the mind is troubled – a stroll in the moonlight helps put things into perspective. Quiet reflection, bathed in the light of the moon, helps clear the mind.


Throughout this book I shall try to be as faithful as possible to the traditional view of the world as experienced by a man or woman made of a body, soul and spirit (living at the very centre of the universe on an earth of four elements, encircled by seven planets).


In this world view, materials have a spiritual side. For example, thanks were offered90 to God when alum-bearing rocks were found at Tolfa in the 1460s and the processing of lake pigments was timed with chanted Pater Nosters, Misereres, or Ave Marias. By contrast today, when more oil is found in Alaska, Nigeria or Uzbekistan, few thanks are offered. And few processes are timed by singing – most are ruled by the clock.


Of course, it might be objected that the Pope did not have purely spiritual motives for giving thanks for alum. It might also be observed that chanting is an eminently practical way of time-keeping. However, even though the Pope’s interest in alum may indeed have been far from spiritual, it would be unreasonable to question the sincerity of all medieval statements. And, just because chanting is practical does not mean that it could not also be spiritually significant. In fact, as shall be demonstrated in later chapters, chanting has magical overtones and the practicality of something can be seen as a direct consequence of its spiritual truth.


Spiritual properties


Whilst so far, only a few exotic and expensive pigments have been considered, evidence that artists valued spiritual properties can come from even the most modest of pigments. Earth pigments are lowly in origin, dug up from the side of the road in Siena or the Royal Forest of Dean. But artists who were not blessed with good local earth colours still had to import these pigments. More or less everybody, however, had access to bones discarded from the dinner table. So, if all one had to do was to gently char bones in the fire as one sat digesting one’s dinner, why bother going to the apothecary to buy ivory black?


Burning the second joint of an old capon made a pigment that effectively cost nothing, but burnt ivory was not free – it was a mid-priced pigment. Burnt capon bone and burnt ivory are indistinguishable to the naked eye so whatever distinguished them (and justified the apothecary’s price) was invisible. It must have been a spiritual property. One of the spiritual properties of burnt ivory is mentioned in a French bestiary. It said that burning ivory, or ‘elephant’s bones’, ‘will drive away all serpents which may be near and have poison in them. No poison can remain there where one burns the bones.’91


There was nothing special about burning bones from the dinner table. But burning fragments of ivory not only drives away venomous snakes, it also repels evil. Evil might also be repelled from any painting or manuscript that contained the burned bones of elephants as a pigment or ink.


I opened this introduction to artists’ materials by quoting Theophilus on what France, Germany, Italy, Byzantium, Russia and Arabia could offer. In addition to this list, the ivory to make an evil-repelling black pigment would have been imported from India. But in an exploration of colours, it is important to remember that trade in dyes, pigments and metals was accompanied by intellectual discourse. Ideas were exchanged as well as materials.


For example, spiritual associations with black ink are also found in the sphere of Islam. Quadi Ahmad gives a recipe for black ink that includes ten local ingredients (hemp-oil soot, gum Arabic, gallnuts, henna, mu, indigo, aftimun, aloe, saffron and rose-water) and four foreign ingredients (Cyprus alum, Indian salt, Egyptian sugar and Tibetan musk).92 It is an extraordinary mixture of exotic and expensive materials just to make a simple black. Making soot from burning hashish would perfume the workshop. Musk and rose-water would perfume the scriptorium. But some of the other ingredients seem to offer few advantages.


A clue to why his ink’s ingredients might have been so rich comes from noting that the Arabic word for ink, midād, is related to the word for divine substance or matter, mādda. The connection between the words for ink and divine substance is no coincidence. It reflects a profound understanding of creation. The Andalusian, Ibn ‘Arabī, compared the world to a book written by God




‘…there did not remain a single place in the whole universe where My word was not inscribed, nor was there any writing which did not come from My substance and My dictation.’93





Quadi Ahmad’s ink reflects the richness of that divine substance. It is an ink worthy of the Qur’ān. In its material composition, his ink seems to acknowledge the saying of Muhammad; ‘the ink of the scholar is more holy than the blood of the martyr.’94


And just as the Islamic scribe prepared his ink with ingredients that reflected the divinity of the Word, so too did the Christian scribe. After all, black could be made from evil-repelling burnt ivory. But, whilst ivory was obviously special, all matter could be revered, as St John of Damascus said in his defence of painting,




‘I do not worship matter; I worship the Creator of matter…I salute all remaining matter with reverence, because God has filled it with His grace and power…Is not the ink in the most holy Gospel-book matter?’95





Craftsmen shared his reverence of matter. For example, in addition to bone and ivory black, they also made black from oak galls, the processing of which was accompanied by chanted prayers.96 And they made black from charcoal, sourced, according to manuals, from beech and willow. But charcoal’s common name is ‘vine black’. It is very unlikely that much black was actually made from burnt vines. Could it be that artists called it ‘vine black’ to reinforce a connection with the Word made flesh – Christ, ‘the vine’?97


The pen may be mightier than the sword, but the paintbrush is also a formidable weapon. Colours, which record the trajectory of the paintbrush, participate in its power. By looking at the hidden nature of dyes, pigments and metals, the following chapters examine the power of some carefully chosen colours.
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Chapter Two


ULTRAMARINE: FROM OVER THE SEAS





Introduction


Ultramarine is blue. In fact, it was the richest solid blue that could be found on earth. If even humble black had spiritual connections, then ultramarine blue must also have had profound meanings. Today, the idea of ‘blue’ or ‘blues’ might conjure-up a mood or a style of music. But, like ‘unlucky’ or ‘ecological’ green, the modern meanings associated with blue are quite unconnected and arbitrary – ‘blue’ can also mean pornographic. Yet the traditional meanings associated with blue were unambiguously connected with the source of earth’s richest blue, ultramarine.


Artists literally stumbled upon beautiful yellow colours in Siena and the Royal Forest of Dean, but good blues were much more elusive. Day and night, the colour surrounds us, but there is very little natural blue stuff that you can actually hold in your hands. This chapter will explore the source and the processing methods of the best solid blue in order to flesh-out the colour’s connections with the world and our experience of it.


In the medieval artists’ world, ultramarine was intimately connected to things that we tend to take for granted, like the air we breathe and the earth beneath our feet. Its colour was particularly related to the rain that falls from the heavens. Its processing was related to the fire that licks and chars the artists’ scraps of ivory, bone or vine whilst rising to the heavens. The meaning of ultramarine blue was directly connected to the artists’ understanding of their world. Some of the most important evidence that remains of that world is in their art and the best of that art has a timeless quality. To ease our immersion into their world I will occasionally drop the past tense, acknowledging the timelessness of their art.


Ultramarine was laboriously extracted from the precious stone lapis lazuli. But lapis was not only used to make paint. It was also used for sculpture and jewellery. Four-and-a-half thousand years ago, a pair of lapis-and-gold goats were placed in the royal cemetery of Ur in Mesopotamia. More recently, around three-and-a-half thousand years ago, lapis adorned the pharaohs’ golden funeral masks and jewellery. As soon as supplies of lapis started to arrive in Europe, over a thousand years ago, it was used in jewellery.


Lapis was ground-up and used as paint in Greece in the 13th century BC1 and Theophrastus might have referred to it in the 3rd century BC.2 It was used on the Afghan Buddhas of Bamiyan, dated to the 6th century AD and destroyed in conflict at the turn of this century.3 The pigment is also found illuminating European manuscripts from the 9th century.4 However, the earliest surviving European recipe for preparing it comes from the 13th century, some two-and-a-half thousand years after it was being used in Greece.5


Ultramarine blue is not without problems. Lapis is not widespread in nature and, in the very few places where it is found, it comes mixed with other coloured stones. The artist who wanted to use ultramarine therefore had two challenges – first to obtain it, and then to purify it.


Origins


According to an artists’ manual, the pigment ‘comes from across the seas and so is called ultra-marine.’6 Marco Polo claimed that the finest came from Badakhshan.7 The mines, on the precipitous walls of the upper Kokeha Valley, in north-eastern Afghanistan, were already ancient by the time he visited, towards the end of the 13th century.8


The average modern Westerner’s idea of Afghanistan is generally of a remote and dangerous place. So we might expect that the medieval European – who did not enjoy the advantages of air travel, internet and other modern conveniences – would have found Afghanistan even more remote and dangerous. But this wasn’t the case. Marco Polo identified it as near Prester John’s utopian province and,9 to consult a medieval map of the world, it is apparent that Europeans considered Afghanistan to be physically distant, but spiritually relatively close.


The Hereford mappa mundi was made around the same time that Marco Polo was in the east. The map, which is still in Hereford Cathedral, is nearly two metres across and shows the entire Old World. Afghanistan is not marked, but it can be found, and its position helps explain European attitudes to lapis and ultramarine. To the modern eye, the map may appear fanciful since it does not faithfully copy the physical shapes of Europe, Africa and Asia. However, distortion in maps is inevitable. After all, maps are flat and – as the ancients were well aware – the world is round.10 Modern maps have conventions that squash or stretch countries and continents and are interpreted accordingly. The Hereford mappa mundi might have different conventions but it too is perfectly functional. For example, it shows all the rivers, Alpine passes and seas that a pilgrim must cross to get from Hereford to Rome or Jerusalem.


In the middle ages geography had a spiritual side, in keeping with a tradition already millennia old, and this shows in medieval maps.11 For example, in the Hereford mappa mundi north is not at the top, as it is in modern maps – pre-eminence is given to the east.12 Like a church, the world is ‘oriented’ towards the east; the ‘orient’.


The Hereford mappa mundi is a ‘Noachid map’ with three continents, one for each of Noah’s sons, their wives and offspring. Such maps are also known as a ‘T-O maps’ because a T-shaped cross divides the three continents. The vertical of the cross is formed by the Mediterranean Sea, running from east at the top to west at the bottom, separating Europe and Africa. The River Nile in the south and the River Don in the north form the horizontal of the cross, separating Africa and Europe from Asia. Europe is to the left of the cross. So Christendom is on Christ’s right side, the traditional position of the blessed in images of the crucifixion and the Day of Judgement. So, the mappa mundi charts sacred geography.
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Painters knew all about the origins of their best blue. After all, as mentioned above, they called it ultra-marine, literally; ‘over-seas’ – and the sea over which it came was the Mediterranean, literally; the sea at the ‘middle of the earth’. One could be in no doubt that this blue was exotic, coming as it did from the other side of the world. And, moreover, it came from a very special place on the other side of the world.


The spiritual centre of Christendom is Jerusalem, so it marks the physical centre of many medieval maps, including the Hereford mappa mundi.13 (Before Jules Verne borrowed it, the phrase ‘journey to the centre of the earth’ meant pilgrimage to the spiritual centre.) But the pilgrimage to Jerusalem would only take you halfway to where lapis was found. The Hereford mappa mundi shows another major landmark well beyond Jerusalem. Right at the top of the map, on the very edge of the world, lies Paradise, in the orient.


The word ‘orient’ comes from the Latin word for ‘rise’. The sun, a symbol of God, rises in the orient and – with the east at the top – the sun does not circle around the world so much as descend into it. The same Latin root is shared by the word ‘origin’, so the location of Paradise in the orient echoes man’s origins in Paradise.14 At the top of the world, immediately below the face of God, the Hereford mappa mundi shows Adam and Eve being expelled from Paradise, making their way south, to India.


So, in the medieval world, Afghanistan, on the edge of the Indian subcontinent, is right next to Paradise. Lapis and ultramarine come from overseas, from the doorstep of Paradise.


One can also see something otherworldly about the origin of lapis and ultramarine in medieval maps. On a T-O map, Europe is below the cross on Christ’s right and Asia corresponds to the sky above the cross. Something imported from Asia into Europe descends, as if from the heavens, into the land of the blessed – it is not surprising that Albertus Magnus claimed that eastern stones have more power.15 But lapis is not from heaven, it is of this world – from Afghanistan – and, like all things on earth, it is imperfect. So, when artists got it, they needed to purify it.


Purification


Lapis is a mixture of minerals, one of which is blue, one white and one golden. As befits a stone with heavenly associations, lapis was described in terms of the night sky.16 Heaven17 and the celestial throne18 were compared to sapphire (lapis and sapphire were interchangeable names for the stones and the colour) and Albertus Magnus described the white streaks that crossed the blue stone as ‘clouds’.19 ‘Stars’, or specks of gold, accompanied the white clouds in the stone.20


Lapis’ white clouds were made of minerals such as calcite. The star-like specks were actually golden crystals of pyrite. As stars and clouds, these gold and white minerals may have reinforced the stone’s heavenly character, but they posed a problem for the artist who wanted to grind it up and use it as a blue pigment. The stars and clouds had to be removed from lapis to make pure midnight-blue ultramarine that could be used on its own or mixed with other colours.


There are numerous recipes for purifying lapis, some of which sound rather strange, like this one from a 3rd century papyrus from Hellenistic Egypt:




‘The lapis lazuli employed is first dipped into the bile of a tortoise and then placed in a dye bath for amethyst for just as many days as for this and so forth.’21





One feels that there are some details missing here. Other recipes are more detailed and many involve mixing the powdered stone into a paste-ball. For example, a collection of recipes in the 15th century Segreti de Colori makes paste-balls from varnish, oil, pitch (Naval, Spanish and Greek), suet (mutton and goat) and incense, as well as resins, gums and wax.22 The painter Cennino Cennini wrote a particularly detailed version of this type of recipe. It is over three pages long and is very easy to follow.23


In brief, Cennini recommends grinding the lapis in a bronze mortar, working-up the powder on a porphyry slab and sifting it through a fine cloth. For each pound of powder, you add six ounces of resin from a pine tree, three ounces of gum from a mastic bush and three ounces of fresh beeswax. The lapis, resin, gum and wax are warmed and mixed into a paste having first covered your hands in linseed oil. The paste-ball is kneaded every day for at least three days. Then, the paste-ball is placed in a basin full of warm lye and kneaded – with two sticks – until the lye becomes saturated with a blue colour. This saturated lye is drained-off into a glazed pot, and fresh lye is added. The kneading and draining process is repeated eighteen times. For each of the containers of saturated lye, the blue powder is left to settle to the bottom, and the colourless lye is decanted. Finally, the powder is washed and dried.


Cennini notes that the colour from the first batch of lye is a rich violet-blue. This is better than the colour from the second batch, a rich true-blue, and the quality decreases until the last batches of lye produce a pale blue-grey called ‘ultramarine ash’. The individual batches are then combined to create several grades of pigment ranging from a fine blue – worth eight ducats an ounce – to a poor quality blue-grey.24


Cennini does not mention any pre-treatments, but some recipes describe heating the stone and quenching it in vinegar before grinding.25 This was a traditional way of breaking rock. (Hannibal used fire and vinegar on a somewhat larger scale – to widen Alpine passes for his elephants.26)


The raw material is so expensive and the process to convert it into a pigment so intricate that it seems unlikely that artists would have developed it without some guidance. So how did this complicated purification technique arise?


The key to answering this question lies in ‘four element theory’, a way of thinking about the world that endured in Europe for well over two thousand years but that has slowly been forgotten. It is worth looking at Cennini’s process in terms of the theory. Four elements theory is very different from modern scientific thinking. But if it is approached with sympathy, then strangely familiar glimpses of a long-lost world start to emerge.


The four elements


Sometimes there are said to be four elements, and sometimes, five – the difference depends upon whether one is considering the whole universe or just the world in which we live. The fifth element – the quintessence or ‘ether’ – could only be found in the heavens. It was shrouded in mystery.27 28 The four terrestrial elements are ‘fire’, ‘air’, ‘water’ and ‘earth’. They are not like the hundred or so ‘elements’ that modern science regards as the building blocks of existence. The four elements describe the four modes of existing. ‘Earth’ relates to the solid mode of existing, and ‘water’ to the liquid mode. ‘Air’ relates to the gaseous mode, and ‘fire’ relates to the consuming mode.


The elements do not exist independently. Everything in the world – whether animal, vegetable, mineral or artificial – is a mixture of elements. Solid things are not only made of the element earth. For example, some solids are harder or softer than others because they are mixed with other elements. These additional elements – water, air or fire – show why some solids dissolve, like sugar, or are transparent, like glass, or burn, like wood. Similarly, liquid things are not just made of water. The addition of earth might make a liquid thick and sticky, like syrup, the addition of air might make it fizzy, like champagne, and the addition of fire might make it burn, like oil.


The behaviour of things can be understood in terms of the behaviour of the element that dominates the mixture. The elements’ behaviours are due to three main factors – their ideal distribution in space, their shape and their qualities. It will help to look at each of these in turn before returning to show how they relate to raw lapis and Cennini’s recipe ingredients.


Elements – distribution in space


Most people in the ancient and medieval world agreed on two basic facts – the earth (meaning the world in which we live, rather than the element of solidity) is a sphere, and it lies at the ‘centre of the whole heavenly sphere’.29 The entire cosmos is a set of nested spheres. The heavens are made of perfect spheres and the earth is made of imperfect spheres. The perfect heavenly spheres will be discussed in a later chapter, but one key to understanding the behaviour of the four elements is the imperfection of the four terrestrial spheres.


The outermost terrestrial sphere is predominantly elemental fire. Looking up at the heavens at night, the stars and planets are seen through this invisible layer of fire. It marks the boundary between heaven and earth. (In modern terms, it could be thought of as the region where spacecraft risk burning-up as they re-enter the atmosphere. In the absence of spacecraft, the heat could relate to friction as the highest imperfect terrestrial sphere is rubbed by the rotation of the lowest perfect celestial sphere.) The next sphere is mainly elemental air. This too is invisible and although one can usually see right through it, it is certainly there as it supports birds as they fly overhead. The third sphere is mainly elemental water. This is visible, although it can usually still be seen through to a limited extent. The lowest sphere is predominantly elemental earth. Like water, this too is visible, but only rarely can it be seen through.30


The imperfection of the terrestrial spheres is most obvious at the boundary between the two visible elements; water and earth. If the four spheres had been perfect – fire, then air, water and earth – then everyone would drown. However, some earth projects above the water providing support underfoot. Such apparent imperfections are part of the earth’s providential design.


The two higher spheres – fire and air – are invisible because they are ‘subtle’, and the two lower spheres – water and earth – are visible because they are ‘dense’. Descent from heaven to earth is marked by steps of increasing density. This determines the elements’ ideal positions – subtle over dense. It also determines the natural movement of composite bodies made of mixtures of the elements. This is best illustrated with a few examples.
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