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I am not granite and should not be taken for it. I am not flint or diamond or any of that great hard stuff. If I am stone, I am some kind of shoddy crumbly stuff like sandstone or serpentine, or maybe schist. Or not even stone but clay, or not even clay but mud. And I wish that those who take me for granite would once in a while treat me like mud.


•


URSULA K. LE GUIN


‘Being Taken for Granite’
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INTRODUCTION


THE HEADS OF TWO VAST, UNBLINKING GORGONS STARE OUT between the stone columns of Istanbul’s palatial underground cistern. Built in the sixth century, during the reign of Justinian I, the cistern was part of the great Byzantine emperor’s transformation of the city. Fifteen centuries of drip and submersion have bathed these severed heads an otherworldly algal green. They weren’t designed to be here, positioned the wrong way up, supporting columns in the damp darkness. Medusa’s petrifying stare once held a protective position overlooking a far earlier structure. Lifted from a despoiled pagan site they were repositioned – and robbed of their talismanic power – by the Christian emperor’s stonemasons.


Medusa’s myth is a story of stone: the only mortal among the three Gorgon sisters, Perseus beheaded her with the adamantine sword Harpe. Her posthumous gaze could petrify all manner of things: Ovid described Perseus gently placing Medusa’s head in a soft bed of shoreline leaves while he stooped to wash his hands, and the plants transforming into the first corals.


A snake-haired woman whose gaze could turn living matter to stone seems an apt response to a world punctuated by monoliths, needles, fairy chimneys, stalagmites and boulders all of which look worryingly poised to spring to life. A petrifying gaze is no more implausible than the belief that a solitary diamond might bind two people in eternal love. Or that mountains grow, continents move and treasures push up from the bowels of the Earth. We humans find it easier to think of abstract notions such as eternity than to enter the geological imagination and follow clues in stone that lead back over four and a half billion years to the fiery origins of our planet.


Historically, stories have helped us make sense of the incomprehensible duration of the world. Tales of an ancient flood helped explain why the shells of sea creatures can be seen in rocks on a mountaintop. Vast fossilised bones and teeth exposed in crumbling cliff faces or washed up on the shore offered evidence of giants that once ruled the earth. Sometimes a rock split to expose the body of an ancient monster. The spectacle of stalactites and stalagmites growing in limestone caves revealed the miracle of stony birth: lithic matter forming in the womb of Mother Earth.


As well as evidence of a long and mysterious past, stone has provided the tools of human progress, from the earliest rough projectiles, through cutting and grinding implements, to the rare minerals that power the present-day information age. As human adornment, stones are associated with wealth, and often, by extension, corruption. Invading armies covered themselves with finery in a show of power, and plundered the mineral treasures of a conquered territory: jewels were ransacked from treasuries; gems, jades and marbles extracted from the Earth; and the carved stones of temples and palaces plundered, to take up new positions in structures like Justinian’s cistern.


As humans told stories, and conceived ever more elaborate relationships with their environments, bright pebbles and other lithic treasures were selected to accompany bodies into the afterlife. Markers within the landscape furnished details of creation stories: twinned hollows high in the rock were the eyes of a trickster spirit pursuing sisters across hundreds of miles of dusty territory; pinnacles and slits in the living rock were the dormant reproductive organs of titanic mountain deities. As pigment paint, or hand-held totems, stone was used to express veneration for the spirits that animated mysterious, mutable phenomena: the moon and the tides, winds and weather, abundance and fertility. Monoliths marked out sacred sites and provided a framework for rituals.


We have turned to the beauty of stone to glorify our gods – and ourselves – slicing it to decorate the surfaces of temples and palaces. Michelangelo walked among the stonecutters at Carrara and Pietrasanta, and climbed mountains searching for the sugar-white marble that would yield his sculptures. Beauty ideals of earlier generations are passed down to us in carved stone: alabaster taught eighteenth-century Europeans what human flesh should look like. In the early twentieth century, sculptors allowed stone to lead the way, searching for the forms hidden within.


The alchemists’ quest for the mythic philosopher’s stone propelled scientific discoveries in India, China, North Africa, the Middle East and Europe. They imagined this stone to be lively stuff, the product of mineral reproduction, able to transform metals and extend human life. Indeed, rock is seldom rock-steady: stones are not still and unchanging, but their transformation occurs on a different – inhuman – timescale. The philosophers of today invite us to think like stone, to abandon our conviction that human life is the measure of all things, and to imagine change instead at the slow pace of a mountain.


Lapidarium is a chamber of stones – a jumbled collection of lithic curiosities. The green copper roof of the lapidarium at the Czech National Museum in Prague shelters architectural fragments and statuary dating back to the eleventh century. The lapidarium at Avignon houses Greek, Roman and Etruscan sculptures, and the chipped remains of early Egyptian and Celtic endeavour. Rather than a museum, this lapidarium takes the form of a storybook. Each tale is led by a different stone, from Alunite to Turquoise, spanning the globe (and beyond), reaching back through history to early Earth. Like waves plucking at shingle, these stories dart from subject to subject, snatching at tumbling fragments from archaeology, geology, mythology, literature, science, sociology and philosophy.


No writer could be expert in so much: coming from art history, I have approached my sibling subjects as a wide-eyed enthusiast and hope these stories will be read in that spirit. Of course there is space for art in any museum, and it crops up often enough in Lapidarium, though not always where you might expect it. This is not an art book, but it does explore ideas of great interest to artists: ecology, deep time, how ideas of beauty develop, the rights of natural phenomena, the construction of identity, ancient wisdom, and the abiding sense that certain objects – a stone effigy of Medusa, perhaps – possess an animating spirit.


There are many routes through Lapidarium. The stories have been loosely clustered around six themes, but play with them – stones are good for games (try Ducks and Drakes, or Go) – and read them in whichever order you wish. Together, they explore how human culture has formed stone, and the roles stone has played in forming human culture.












STONES AND POWER


#01 ALUNITE


#02 AMBER


#03 BLACK


#04 EMERALD


#05 MALACHITE


#06 MARBLE


#07 NEPHRITE


#08 OLD RED SANDSTONE


#09 RUBY


#10 SAPPHIRE








[image: Illustration]






STONES AND POWER


THE STONES OF STATE SHINE FROM CROWNS AND SCEPTRES, RAISE and line the great halls. They describe not only the mineral wealth of a territory, but also the reach of its power. In the stones of a palace and its regalia can be read the command of trade routes and control of distant territories: lapis lazuli from Afghanistan, rubies from Burma, Colombian emeralds, or marble from the Mediterranean. Catherine the Great wore the wealth of Russia in jewels stitched onto her bodices. Queen Elizabeth I’s robes coruscated with virginal pearls. Gemstones help construct an otherworldly aura of power, like celestial light.


Through legend, stones came not only to express power, but also to bestow it. The Lia Fáil marking the ancient seat of the Kings of Ireland in County Meath was a coronation stone, said to roar when touched by the rightful king. St Edward’s Sapphire in the British Crown Jewels was supposedly worn by Edward the Confessor. The godly monarch found himself without alms for a beggar so gave the ring from his finger. Years later, two pilgrims stranded in the Holy Land were offered shelter: their host produced the sapphire ring with a message from John the Evangelist that the King would join him in heaven. The stone was thus considered to endow divine authority.


The struggle for territorial power is often the struggle for mineral wealth: ore, fuel, construction material and other precious substances extracted from the Earth, enriching monarchs (and corporations) hundreds of miles distant. The science of geology does not play a neutral role: there is power bound up in the acts of analysing, categorising and naming things. In the nineteenth century, geological surveys made the race to extract resources more efficient, and provided fuel and materials for expanding empires: the East India Company’s 1851 Geological Survey of India identified coal and iron ore to supply the railways.i


In Invisible Cities (1972), Italo Calvino describes the divided city of Sophronia. On one side are circus acts and rollercoasters, on the other, stone and marble-clad banks, palaces and schools. Half the city is permanent, the other itinerant: ‘And so every year the day comes when the workmen remove the marble pediments, lower the stone walls, the cement pylons, take down the Ministry, the monument, the docks, the petroleum refinery, the hospital, load them on trailers, to follow from stand to stand their annual itinerary.’


Stone and marble communicate permanence, and with that, trustworthiness and authority. In London, the architecture of power is dressed in pale oolitic limestone quarried on the Isle of Portland in Dorset. Portland is the stone of the Palace of Westminster, St Paul’s Cathedral, the Bank of England, the British Museum, parts of Buckingham Palace and Tower Bridge.


Yet stone ruins are, in themselves, a potent symbol of the impermanence of power: the empire fallen, the despot toppled, the rubble of a plantation house watched over by its ghosts.
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#01


ALUNITE


YOU COULD MAKE A FORTUNE FROM ROCK AND OLD URINE. YOU just needed the right rock. And the right recipe.


Alum was an alchemist’s mainstay. Known and used in China, North Africa and the Middle East for as long as humans have brewed potions, this di-sulphate salt is one of the few identifiable compounds mentioned in ancient proto-scientific texts. It was used in Mesopotamia and ancient Egypt for tanning, textile production and (distinctly toxic) medical preparations. Among other things it acts as a mordant (from the Latin mordere – to bite) allowing dye to take and hold fast. This quality made alum and the recipe to extract it from alunite stone extraordinarily valuable, and the European alum trade between 1400 and 1700 a mess of wrangling, skulduggery and rank manipulation (much of that last conducted in the name of the pope).


For centuries Europe looked to Constantinople for coloured textiles. The great domed Byzantine city was the source of silks that floated on the air and caught the eye like exotic plumage; its workshops produced shimmering embroidery, and its merchants supplied the dyestuffs and mordants that allowed woollen textiles to be processed in glorious colours. Europe produced woad for blue, madder for pink and other vegetable dyes, but none of these matched the intensity achieved with imported indigo, kermesi and saffron. In return for silks, dyes and spices were traded timber, honey, salt, wax, furs and, until the ninth century, enslaved members of other European tribes.ii


In 1453 Constantinople fell to the Ottoman army. The great Muslim empire led by Sultan Mehmet II supplanted Christian Byzantium and gained control of trade routes through the Eastern Mediterranean. Italian merchants traded with the Ottomans for alum and dyestuffs, but it rankled that their textile industry was held ransom to a hostile and capricious power.


Among the Italians to have worked in Byzantine Constantinople was Giovanni de Castro, a well-connected textile agent who had run a dye factory, and seen rock worked for alum near Smyrna.iii De Castro investigated the country around Rome, and found alunite in the Tolfa Hills near Civitavecchia, seventy kilometres from the Vatican. Envoys sent from Rome ‘shed tears of joy, kneeling down three times, worshipped God and praised His kindness in conferring such a gift on their age.’ Alum works were established, and in production by 1459.iv Pope Pius II ‘determined to employ the gift of God to His glory in the Turkish War and exhorted all Christians henceforth to buy alum only from him, and not from the Unbelievers.’v The European alum trade thus became a papal monopoly, run by the Medici family who engaged muscular tactics to suppress rival sources.vi


So began an elaborate dance between the powers of prejudice, fashion, economics and the Catholic Church. The vivid textiles with which Byzantium once led European fashions now acquired the ‘taint’ (as in tinted – dyed – but also morally blemished) of the East. Bright colour was non-European. The great European courts instead turned to black, led by Charles V of Spain, who, by no coincidence at all, also had dominion over Flanders – since the eleventh century, the centre of the north European textile industry and source of luxurious, saturated black cloth.vii Importing wool from England, they dyed first with woad, then in madder and alum. Flanders supplied the Catholic courts of Charles V and Philip II with their gorgeously worked black garb. Philip II would only receive visitors to court if dressed in black, which in turn enriched the northern parts of the empire. Dress codes set by the royal court stimulated an appetite that trickled down through all social ranks.viii


Later, black clothing would be adopted by the godly Protestants of Northern Europe, for it answered both to a love of fine things and desire for outward modesty: monochrome set it apart from imported luxuries. As demand for alum rose, so did the price set by the Vatican.


Born Giovanni di Lorenzo de’ Medici, Pope Leo X spent his own fortune and that of the Vatican on art, books and the construction of St Peter’s Basilica. To recoup funds he raised the price of alum and ordered the selling of indulgences – the waiving of penance for sins and wrongdoing in return for a fee. As a consequence of the former policy, Flanders and other territories succumbed to the temptation of trade with the Ottomans. As a consequence of the latter, the German theologian Martin Luther made public his ‘Disputation on the Power and Efficacy of Indulgences’, starting a chain of events that would lead to his excommunication and the Protestant Reformation.


As the Flemish had before them, the English realised that selling undyed wool was less profitable than trading finished cloth, and from the early sixteenth century took measures to improve their domestic textile industry. In 1545 the now Protestant Henry VIII made a substantial purchase of alum from the papal works, for which he paid with the large quantity of lead mysteriously at his disposal after the dissolution of England’s monasteries.ix


There would not always be lead to trade, but alum was needed if England was to produce finished cloth. Monopolies for the search and production of English alum were granted as early as the reign of Elizabeth I, though with no success. Prolonged hostilities with the Spanish had seen boats laden with alum apprehended as they passed through the straits of Gibraltar. The state of the domestic dyeing industry was parlous, even by contemporary accounts: ‘Anyone who can afford it wyll not meddle with any cloth that is dyed within this realm.’ Dyers’ lists of the late sixteenth century reveal such appealing shades as sheep’s colour, motley, new sad colour, puke (a blue-black), devil in the hedge (off-red), pease-porridge tawny and goose-turd green.x


In 1607, alum shale was finally discovered, by a consortium led by Sir Thomas Chaloner, in north-east Yorkshire. Chaloner was a worldly man, and had travelled to mines in Germany and Italy and visited parts of the alum works at Civitavecchia. He had found the rock, but lacked the recipe. Unable to break into the private workings of the alum house, he went one better and persuaded Italian workmen to accompany him back to England. According to the second-bottle version of the tale, Chaloner had two workmen smuggled out of the port of Civitavecchia hidden in a barrel.xi


Whitby became the centre of English alum production, though it took decades to manufacture the compound in profitable quantity. Gouged out of the cliff face, and dropped onto pyres of brushwood, the carbon-rich alum shale was roasted at a slow burn for nine months. By then, the rock had turned powdery, a mix of ferrous sulphate and aluminium sulphates mingled with insoluble silicate residue. The substance was then washed through with water to capture the sulphates, and the liquid carried to the alum house to be converted into ammonium aluminium sulphate by the addition of urine, shipped to Whitby from Sunderland and Newcastle. The final step was to bring this delectable potion to the precise point of saturation at which alum would crystallise leaving behind unwanted ferrous sulphate. This, writes geological historian Roger Osborne, was the nub of the alum maker’s secret, the moment of alchemy that could turn rock and urine into gold: if an egg placed in the alum liquor floats to the surface, the concentration is right. xii


With its own source of alum, England was able to produce finished woollen textiles for international trade. Cloth in sombre tones – once favoured because of the cultural and economic boycott of the ‘exotic’ East – became the mainstay for gentlemen’s suiting. The penguin dress code of business, law and diplomacy has come down to us through the earliest chemical industry, centuries of hostilities between Europe and the Ottoman Empire, papal trade monopolies and great vats of rock and urine.
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#02


AMBER


ELEKTRON IS A GREEK NAME FOR AMBER (IT MIGRATED INTO Latin as electron). In the third century BCE, the natural philosopher Theophrastus observed amber’s static electricity, a ‘power of attraction’ which he likens to a magnet. He also describes the curious substance lyngourion, which shared amber’s powers – indeed it was simply the stone by another name – ‘some say that it not only attracts straws and bits of wood, but also copper and iron, if the pieces are thin.’ Lyngourion was supposedly formed from lynx urine: ‘better when it comes from wild animals rather than tame ones and from males rather than females.’i Theophrastus’s On Stones remained a source for lapidaries until the Renaissance, and the formation of lyngourion a popular fixture for illustration.


William Gilbert was the first to give a name to an ‘electrick force’ in De Magnete (1600), where he proposed that the Earth is a giant magnet. Building on the work of Theophrastus, Gilbert documented the origins of amber and its performance in a series of experiments. Amber ‘comes for the most part from the sea, and the rustics collect it on the coast after the more violent storms, with nets and other tackle.’ It is the sea water that firms it, thinks Gilbert, ‘for it was at first a soft and viscous material’ that permitted the entombment of the flies, grubs, gnats and ants now ‘shining in eternal sepulchres’.ii


Through his exploration of ‘electrick force’ Gilbert came to understand the nature and limits of amber’s static electricity, and its power relative to other substances: ‘Amber in a fairly large mass allures, if it is polished; in a smaller mass or less pure it seems not to attract without friction.’


In Gilbert’s time the principle source of amber was the German state of Prussia, which controlled the southern Baltic coast. Here the stone had been central to power plays of a political rather than a geological kind. For centuries, the region had been the monastic state of the Teutonic Knights, a bellicose, acquisitive order formed in Palestine in the twelfth century. In 1230, the Teutonic Knights were invited to engage in a northern Crusade to convert the pagans of Old Prussia.iii By merciless use of both sword and gibbet, they subdued the Prussians and, as was their wont, took control and expanded across the region. This is prime amber territory and in taking Old Prussia, the Teutonic Knights also took control of the lucrative amber trade, and its routes to Rome, Athens and Constantinople.


Laced with tiny bubbles, most amber sinks in fresh water, but in the brine of the sea it dances, half suspended in the waves, when loosened from its ancient subaquatic bed. Until the nineteenth century, sea-borne amber was so plentiful that no one thought to mine it: why bother when the stones arrived in the shallows, or washed onto the beach? The Teutonic Knights entered the gem trade with all the charm and equanimity they had brought to baptising Old Prussians. They set up strict rules for collecting, carving and dealing: apprehended smugglers were hanged from the nearest tree.iv The destiny of this brutally controlled material was rosary beads, devotional images and carved saints. Trade was brisk, and profitable, ‘for throughout Christendom no price was too high for a rosary strung with lucent amber beads’.v


Once the healing, antiseptic sap of ancestral pine trees, amber is petrified but retains its chemical composition. To qualify as amber, tree resin needs to polymerise, a transformation that can take millions of years – the oldest retrieved amber dates back to the Upper Carboniferous, about 320 million years ago. Colours range from blood red to a milky white caused by tiny air bubbles: evocatively named varieties include Fatty Amber, Foamy Amber and Cloudy Bastard Amber. Dabbed with alcohol or acetone, true amber will not become sticky: if it’s susceptible to solvents, the substance you’re holding is merely hardened resin (copal). As its German name suggests – Bernstein – it takes a flame keenly. Rubbed, amber releases a resinous aroma, a sought-after quality for hand-held amulets and rosaries.


For those in the business of graven images and devotional accessories, the Protestant Reformation in the sixteenth century was disastrous, but by then the Teutonic Knights’ powers were already weakening. In 1525, under the influence of Martin Luther, the Knights’ Grand Master Albrecht converted the monastic state into a secular principality, became a Lutheran, was granted the title duke of Prussia, and married a Danish princess. The remaining Knights either followed him into respectable matrimony or left for Rome.


The amber was still there, washing onto the beach, the legacy of long-since migrated ancient forests. The Teutonic Knights left a legacy as well. In 1699, Frederick III, elector of Brandenburg, duke (and, later, first king) of Prussia discovered a huge cache of amber in Königsberg Castle, former seat of the Grand Masters. He commissioned the sculptor Andreas Schlüter and a Danish master-craftsman to construct him a chamber lined in panels of the rich honey-coloured stone, which would glow like summer sun in the Baltic winter. The amber was treated, warmed, oiled, manipulated, moulded and set into panels, though the craftsmen never worked out a satisfactory means of securing mosaic to wood. There were arguments, sackings and incarcerations: the chamber was never completed, and was placed in storage after the king’s death.vi


Frederick’s son Frederick William I, known as the Soldatenkönig (soldier king), was less interested in glowing amber chambers than in amassing (and breeding) a regiment of outsized infantrymen. Officially known as the Potsdamer Riesengarde (Potsdamer giants), the minimum height requirement was 1.88 metres, and many of the king’s prized recruits far exceeded that: locally they were known as the langen Kerls – long blokes.vii Seeking an advantageous alliance with Russia, the giant-obsessed king sent his father’s theoretically magnificent (if in fact unfinished and fragmenting) amber chamber to Peter the Great. The tsar was initially delighted, and sent Frederick William a clutch of outsized soldiers as a thank-you gift. He was less thrilled when the parlous state of the chamber was revealed.viii


In 1755 the chamber was completed by Peter the Great’s daughter, the Empress Elizabeth, as part of her extravagant design for the summer palace at Tsarskoye Selo, thirty kilometres south of St Petersburg. It took many years and vast expense, but Schlüter’s panels were finally installed as the much expanded Amber Room: a glowing, jewelled chamber, lined in stones more precious than gold. Dismantled and shipped back to Königsberg by the Nazis during the Second World War, the room has since disappeared: one of the world’s great missing masterpieces.


The philosopher Immanuel Kant, a resident of Königsberg, looking within the amber to the insects, pollen particles and tiny lizards, saw a mute connection to prehistory: ‘If thou couldst but speak, little fly, how much more would we know about the past.’ix Two hundred years later, a similar – if perhaps less elegantly expressed – thought would inspire the film Jurassic Park (1993).


Observing lodestone’s ability to attract iron, and amber’s to attract straw, the pre-Socratic philosopher Thales of Miletus was said to have suggested that lifeless things might also have souls.x In our time of artificial intelligences, and the legal ‘personhood’ of rivers and mountains, it is an ancient thought that feels surprisingly modern.
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#03


BLACK SHALE


FRACKING – HYDRAULIC FRACTURING – EXTRACTS GAS AND OIL from deep shale formations. The shale is unyielding, and requires energetic persuasion. A well is drilled down over two kilometres, through the water table and layers of sedimentary rock. Once it hits the shale, the drilling is extended horizontally, along the formation of gas- or oil-bearing rocks. Huge quantities of water, laced with sand and chemicals, are forced down the well, cracking the shale walls around the horizontal shaft, which are thus forced to yield the up-to-now tightly packed fuel.i As one engineer in North Dakota put it: ‘Pumping fractures rock. Fluid invades fracks. Oil comes to Papa.’ii


As an extracting technique, fracking has been used by the oil and gas industries since the 1940s. Horizontal drilling, which requires great technical precision to follow the thin, undulating seam of black shale for kilometres beneath the surface of the Earth, has only been in practice since the late 1990s. The process guzzles water: on average twenty million litres are forced into each well at high pressure. Mixed into that are 200,000 litres of acids, biocides, scale inhibitors, friction reducers and surfactants: a cocktail of 750 chemicals the precise composition of which is kept secret in the US thanks to the 2005 ‘Halliburton loophole’.iii The sand accompanying this toxic liquor is forced into the emerging cracks, propping them open. As the water comes back up the well, it also brings heavy metals, hydrocarbons and radioactive materials from the shale itself.


Fracking is controversial for many reasons. It has been connected to minor earthquakes, and uses and contaminates huge quantities of water in drought-prone areas. In Pennsylvania drillers were permitted to discharge much of their waste through sewage treatment plants. An investigation by the New York Times in 2011 found that six billion litres of waste water had been produced by Pennsylvanian wells over three years, and that most was sent to sewage processing plants unequipped to remove radioactive and other chemical contaminants before the water was discharged into lakes and rivers.


The writer and land use activist Lucy Lippard has dubbed these acts of violent, deep extraction ‘undermining’. Undermining in a literal sense, in that it creates pits and shafts that alter irreplaceable ecosystems. Also in a symbolic sense, in that profit and undiminished energy consumption are placed ahead of human health, fragile ecosystems and sacred landscapes. Lippard describes the longstanding ‘Split Estate’ rule by which a landowner in the US can sell land twice: the territory of the surface, and the mineral rights beneath it. The recent uptick in fracking has put a new complexion on Split Estates: ‘the practice of horizontal drilling from next door, or miles away, to get at thin layers of gas is especially frightening.’iv


As long as oil and gas prices remain high, fracking is big bucks, and a big source of employment: powerful inducements for a state to issue licences. Such clout has made it tough for residents and environmental groups trying to connect water contamination to fracking activity.


In the small town of Pavillion, Wyoming, degradation in water quality coincided with an upswing in gas development during the 1990s and 2000s. In 2008, residents complained of a foul taste and odour, reported methane coming from their taps, and started to question whether their water was making them ill.


Over a decade of controversy followed, the pendulum swinging back and forth between different interest groups. In 2011 a draft report from the Environmental Protection Agency (EPA) found benzene and other fracking-related chemicals in a deep freshwater aquifer.v The oil and gas industry pushed back hard and, after three years, the EPA handed the investigation over to the state, which in 2016 announced that fracking was not the cause. That same year, a Stanford University study reached the opposite conclusion, swinging the pendulum back against the energy companies.vi A 2019 report from the Wyoming Department of Environmental Quality (part funded by gas company Encana) cleared the frackers of blame.vii Meanwhile the people of Pavillion still live with dangerously contaminated water.


As with all fossil fuels, shale oil and gas releases captured carbon into the atmosphere, contributing to the greenhouse effect which in turn boosts global warming. The black in black shale is carbon. These are mud rocks with a high proportion of organic matter: dead stuff, deposited at the bottoms of ancient oceans and lakes. It is widespread: on the map, the coloured patches of shale oil and gas deposits are spread around the world, with large fields in Russia, China and the Americas.


Black shales have been deposited in episodes known as Oceanic Anoxic Events: times when the deep sea has been severely depleted of oxygen.viii They are closely tied to episodes of mass global extinction. The most recent mass extinction came at the end of the Cretaceous, sixty-six million years ago, and did for the non-avian dinosaurs. (Cretaceous black shales are a major source of petroleum.)ix This was preceded by four other episodes: end-Ordovician 440 million years ago; late Devonian 372 million years ago; end-Permian (aka the ‘Great Dying’) 252 million years ago and end-Triassic 201 million years ago.


The Bakken shale formation underlying parts of Montana, North Dakota, Saskatchewan and Manitoba dates from the end of the Devonian period – this was the oil field that led the fracking ‘revolution’ in the 2000s. Mass extinction sounds misleadingly rapid: instead it happened in pulses over the course of 25 million years, starting about 380 million years ago. The Devonian was the age of the fish (vertebrates had just made their first ungainly slither onto land) with the oceans ruled by heavily armoured placoderms, the greatest of which was dunkleosteus, nine metres long with a helmet like an executioner and a bite force like a Great White.x


When the oceans became anoxic, corals, sponges, trilobites and other smaller creatures as well as dunkleosteus and her cousins would have been asphyxiated. What caused the anoxia remains a mystery: perhaps volcanic activity, an asteroid, massive algal blooms causing ocean dead zones, ultraviolet radiation penetrating a hole in the ozone layer, or climate change caused by the proliferation of the first land plants. It was probably a combination of the above. Three-quarters of all plant and animal species were wiped out, their digested remains ultimately making their way to the anoxic ocean depths, preserved and building up slowly into the muddy layers that would eventually compact into black shale (see also: Slate, p. 291).


‘While we may have heard too often that “everything is connected,” there is no longer any doubt that it is,’ writes Lucy Lippard. ‘We ignore this truism at our risk. Water drained from the land undermines everything.’xi There is a grotesque circularity to the fracking of black shale, and the water-use, chemical contamination and global warming that its energy brings. Mass extinctions furnished the fossil fuels through which humankind is accelerating its own extinction, and that of the species with which it shares the planet.
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#04


EMERALD


THE MAHARANI OF KAPURTHALA’S FAVOURITE JEWEL WAS AN emerald shaped like the crescent moon, which, as an eighteen-year-old newlywed, she had spotted shining from the forehead of her husband’s oldest elephant. ‘I thought it was a pity that such a beautiful stone should be worn by an elephant, and I asked the Maharajah for it,’i she later wrote. He objected that the gem was too big and coarse for her, but she was not to be denied. Portraits of this legendary beauty show her wearing the enormous stone just as the elephant had, on her forehead. If that sounds like an episode from a fairy tale, that is much in keeping with the maharani’s own story, which had played out according to the ruinous fantasy peddled to penniless girls: that if you are beautiful, good and sharp witted, you may one day marry a prince.


The Maharani Prem Kaur of Kapurthala had been born Anita Delgado Briones in Málaga in the south of Spain in 1890. Her parents ran a café and gambling den, but when the government cracked down on illegal gaming, they moved to Madrid seeking alternative employment.ii In the capital, their two daughters exploited their modest dancing talents and far from modest beauty, performing as ‘Las Hermanas Camelias’ – the Camellia Sisters – a support act at the splendid Gran Kursaal cabaret.iii A photograph shows the sisters in lacy shirts with camellias pinned in their thick dark hair.


In May of 1906, crowned heads gathered in Madrid for the wedding of King Alfonso XIII and Princess Victoria Eugenie of Battenberg. A modish haunt for artists and writers, the Gran Kursaal attracted aristocratic visitors in town for the celebrations, among them the immensely rich Maharaja Jagatjit Singh of Kapurthala, who as per fairy-tale convention, fell in love with Anita Delgado at first sight. The intellectuals and artists who frequented the Gran Kursaal decided that Anita should marry the maharaja and made it their mission to bring the pair together.iv


The Spanish royal wedding ended in catastrophe when the revolutionary Mateo Morral threw a bomb concealed in a bouquet at the royal carriage, killing dozens of bystanders. Festivities suddenly over and Madrid in uproar, Jagatjit Singh fled for Paris. After a flurry of impassioned correspondence from the maharaja (and a large placatory payment to her parents) Anita was sent for. She and her family made the journey to Paris on the understanding that she would accept his hand in marriage. The first task was for the sixteen-year-old dancer to learn French, so that she could understand the maharaja’s expression of love and subsequent proposal. Thereafter, Anita submitted to the full Pygmalion treatment, acquiring the accomplishments, manners and dress befitting a maharani. She learned to dance, skate, ride a horse, play tennis, billiards and the piano, acquired several languages and was rigorously schooled in etiquette. In January 1908, appropriately transformed, she travelled to Kapurthala and became Jagatjit Singh’s fifth and (supposedly) favourite wife.


The francophone Jagatjit Singh maintained a grand pavilion in Paris, modelled his palace in Kapurthala on the Château de Fontainebleau and was rumoured to drink only Evian water. An important client for Cartier, he was one of the first maharajas to bring jewels from his family’s collection to be reset in the contemporary European style. Many of these treasures were worn by the elegant maharajah himself. In preparation for his golden jubilee in 1926, Cartier re-designed the Kapurthala headdress, a tiara carrying nineteen emeralds set in gold, of which the largest weighed 177.4 carats.v When the German navy sunk the S.S. Persia off the coast of Crete in 1915 it took with it gems belonging to the maharaja now thought to be worth $50 million.


Jagatjit Singh’s new maharani, now known as Prem Kaur, fairly dripped with jewels. The coveted crescent-shaped emerald was presented on her nineteenth birthday as a reward for learning Urdu. Her husband told her she now owned the moon, but doubted she could wear it. He challenged her to display the unwieldy gem at the party that evening. ‘I was left alone,’ she wrote, ‘and looked carefully at the magnificent stone, which was huge and with the edges set in a very fine ring of gold. I noticed that in the corners there were two small holes; with great care, I managed to slip a golden thread between the setting and the stone, at the height of the two peaks of the moon. With the thread hidden within my combed hair, the emerald shone on my forehead.’


That night, she was dressed in a green sari, ‘matching the colour of my crescent, and I appeared at the party wearing my husband’s gift’.vi On her next trip to Paris, she had the emerald set in platinum surrounded by diamonds in the Belle Epoque style: in official portraits she poses like a starlet in an embroidered sari with the jewel at her forehead.


Emeralds were rare in the old world. Ancient treasures were drawn from Cleopatra’s mines, but other gems had only surfaced occasionally at sites in Austria, Afghanistan and Pakistan. This changed when Hernán Cortés arrived in the Americas. The first jewels sent back to Spain by the conquistadors were simply plundered – first from Aztec temples, and then from the Incas, who worshipped emeralds and believed their light was divine. In the mid-sixteenth century the Spanish fought their way towards sources of emeralds in the Cordillera Oriental in what is now Colombia. There they enslaved the local people and took brutal control of extraction.


The mines produced emeralds of exceptional quality and size. Pirates in the Caribbean really were chasing a Spanish fleet laden with treasure. The missionary José de Acosta wrote that the boat on which he returned to Spain carried two chests of emeralds, together weighing 100 kilograms. Six thousand uncut stones were recovered from a wreck that went down off the coast of Florida in 1622.vii


So many emeralds poured out of Colombia that by the early seventeenth century, their value plummeted: searching for a new market, the Spanish turned to India, which had built its magnificent wealth on trade in spice, textiles and gemstones. Until the eighteenth century, India had the world’s only source of diamonds, as well as supplies of gold, but it didn’t have emeralds. The Portuguese controlled the shipping route from Europe to India, and over the course of the year-long trip to Goa, the emeralds they carried often acquired an alternative provenance: the Mughals were suspicious of the new mines, so the finest of the Colombian emeralds were re-branded old ‘oriental’ gems, supposedly from Egypt.viii


The maharani’s fairy tale ended in 1925, when the maharaja moved on to his sixth wife, the Czech-born Eugenie Grosupova. Prem Kaur moved to Paris with her secretary and her magnificent jewels, living a life of considerable discretion in return for an equally considerable allowance. At her death in 1962, her jewels passed to her only son, Ajit Singh. When the crescent-shaped jewel that had once sat on her forehead was examined in preparation for sale at Christie’s in 2019, it was identified as one of the great emeralds from Colombia.ix Plucked as a gift from an elephant’s head in 1910, it was not the first time this emerald had been in Spanish hands. Prem Kaur considered it the lucky charm that had guided her through a storybook life: ‘No matter how many jewels I buy or are given to me, the crescent emerald will always be my talisman.’x
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MALACHITE


IN JANUARY 1880, PRINCE PAUL DEMIDOFF ASTONISHED FLORENTINE society by announcing the sale of the Villa San Donato and everything in it. The entire contents of the palace – from ornaments containing the hair and milk teeth of the Bonaparte family, to marble sculptures of the same by Canova – were to be auctioned. The grand public sale would commence mid-March and, in preparation, the prince had the palace repaired and perfected, with his collection arranged as if ready to receive a deputation of crowned heads.


Acid tongues suggested the Villa itself, built on the swampy grounds of an old convent, was unlikely to find an eager buyer. Writing in the New York Times, the great Florentine critic and connoisseur James Jackson Jarves dismissed the prince’s collection ahead of its public display, condemning it as ‘the result of enormous wealth and untrained taste’. In March, for two weeks before the sale, the villa was opened to the public: 100,000 dealers, agents, socialites, collectors and lookie-loos from across Europe trod its marble floors. Eight hundred people travelled for the sale itself, which left the hotels of Florence ‘taxed to capacity’.i


Jarves rapidly retracted his condemnation of the prince’s collection, issuing a public apology in the Times ahead of the sale, noting that San Donato ‘reigns supreme’ in the ‘variety, costliness and exquisite taste displayed’.ii Among the magnificent works acquired by New York’s great families was a monumental malachite vase – almost three metres high, its surface awash with ripples of mineral green and ornamented in gilded bronze – purchased by William H. Vanderbilt.


Malachite is an assertive presence. A minor ore of copper, when sliced it reveals an intense pattern of concentric banding, like eyes or waves. For more than sixty years, the malachite vase was ‘the most conspicuous single ornament in the Vanderbilt house at 640 Fifth Avenue’.iii Placed first in the marble-clad vestibule of the new mansion, the malachite vase stood its ground despite extensive remodelling undertaken by the next generation. It dominated the entrance hall until Mrs Cornelius Vanderbilt sold it to the Metropolitan Museum of Art in 1945, following the death of her husband and forced departure from the Fifth Avenue mansion. The flashy vase was out of step with contemporary tastes, and even the Met’s curator admitted the piece would be divisive: ‘Some will admire it, and others will find little to be said for it.’iv


As Jarves had taken great delight in pointing out, most of the prince’s collection had been acquired in a greedy rush in the decade before the sale. The malachite vase was not of that order: it had been commissioned for San Donato by his great uncle, Count Nicholas Demidoff, in 1819, and was perhaps the most visible link, in the entire inventory, to the family’s Russian origins and the source of their extravagant wealth. Family lore has it that an ancestor in the late seventeenth century was a gunsmith of such remarkable skill (and proficiency in finding mineral deposits) that he was ennobled by Peter the Great, given a number of estates – complete with the serfs to work them – mineral-rich land, an ironworks and the right to search for copper in the Ural Mountains.v


That ancestor, Nikita Demidoff, first spotted malachite – a tell-tale green ore of copper – near Nizhne-Tagil’skoye in 1725 when prospecting for the tsar. The Demidoff mines contained some of the most important copper deposits in Imperial Russia and, as tastes developed for the rich green stone, they also became the pre-eminent source of malachite. The counts Demidoff had a hand in popularising its use for lavish interior schemes of the early nineteenth century (see also: Aquamarine, p.170).vi In St Petersburg, the family’s 1836 mansion was designed by Auguste de Montferrand, moonlighting from his role as architect of St Isaac’s Cathedral. The green stone columns and fireplaces of the Great Hall were so magnificent that they supposedly inspired Tsar Nicolas I to commission his own Malachite Room for the Winter Palace.vii The Demidoff mines supplied the malachite that clad the columns of St Isaac’s and the Malachite Room; the Winter Palace also houses a number of close siblings to the Vanderbilts’ vase.


None of these monumental objects is solid malachite: they are veneered in ‘Russian Mosaic’, thin slices of the stone set in a malachite-powder paste that gives the illusion of a continuous surface.viii The technique was achieved by a combination of Italian and Russian skill. Count Nicholas Demidoff arrived in Italy as Russian ambassador to the Grand Duchy of Tuscany in the early nineteenth century, and commissioned work from Florentine artisans: lapidaries from Carrara were also working St Petersburg.ix Throughout the nineteenth century, diplomatic gifts in mosaicked malachite (and there were many) reminded foreign powers of the country’s great mineral wealth: the green stone became synonymous with Russia.


Born in the Urals in 1879, Pavel Bazhov knew about Russian mineral wealth at the stony end: his family were former serfs in the mining region. In 1936, during Stalin’s Great Terror, Bazhov started to serialise a set of stories that would eventually be published as The Malachite Casket. Dark fairy tales, Bazhov presented his stories as local folklore, a prudent piece of fiction in a dangerous time. Set in the nineteenth century and written in Urals dialect, The Malachite Casket features brutal overseers, exploited miners, gossipy villagers, a changeling, magic lizards and a mercurial green-clad goddess from the subterranean depths called Mistress of the Copper Mountain.


In the opening story, a miner is enchanted by the Mistress of the Copper Mountain, and finds rich deposits of silken malachite that are sent to St Petersburg for St Isaac’s and the Winter Palace. Many years later, the miner’s daughter – a beautiful changeling – so bewitches the young master of the region that he takes her from the Urals to St Petersburg where she dons enchanted jewels once owned by the Mistress of the Mountain and demands to see the room at the palace clad in her father’s malachite. After refusing the young master’s offer of marriage and mocking him and the tsarina, the beautiful peasant girl melts away into the malachite itself, and her jewels turn to tears and blood.


Although the family name is never mentioned, the mines of Bazhov’s stories are the Demidoffs’ – source of malachite for the great buildings of St Petersburg – and they are the foolish, greedy masters. Rather than an emblem of power and wealth, in Bazhov’s tales the hypnotising pattern of malachite is infused with uncontrollable magic, and the stone refuses to be separated from the dark place of its origins.
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MARBLE


ONE AUTUMN IN THE 1980S, WRITER JOHN MCPHEE FOLLOWED the celebrated geologist Eldridge Moores – champion of plate tectonics – around sites on the Mediterranean. Stopping off briefly in Athens, the pair found themselves near the Acropolis, the city’s ancient raised citadel and home to that radiant symbol of ancient Greece, the marble temple of the Parthenon. Moores takes McPhee on an impromptu tour. McPhee’s attention is drawn as he ascends, to a sudden change from red sedimentary rocks to the massive freestanding block of limestone forming the rocky foundation of the Acropolis itself.


As Moores talks, students gather, assuming him to be an English-speaking guide. He describes the nature of limestone, its vulnerability to water and tendency to form caves. Caves had sacred associations – home to gods and spirits – but they were also useful places of refuge with a ready supply of water. This would have been a good situation from which to wait out a siege. Moores speculates that the limestone of the Acropolis is a klippe – a large body of rock broken away from its place of origin – most probably from the Hymettus Mountains fifteen kilometres to the east. He has other theories. Jargon at last gets the better of the trailing students, and Moores half apologises to McPhee: ‘I have always thought it sacrilegious to come here and do geology.’i


So much of what we think of as culture – our modes and places of worship, the tools we use, the materials in which we adorn ourselves, the stories we spin, our graven images – is formed by geology. Far from being sacrilegious, in Greece geology is the fastest route to the ancient gods. It’s not only the Parthenon that sits on limestone – the Aegean abounds in the stuff, and its islands are fretted with the caves, sinkholes and subterranean spectaculars formed by the passage of water through this soluble, stalagmite-forming rock.


These wild grottoes and caverns in the limestone were the first Greek temples: sanctuaries where new stone (stalagmites) could be seen forming in the womb of the great Earth Mother. (The association is not the Greeks’ alone. The Egyptian word for mineshaft – bi – also means uterus.ii)


Aegean limestone formed beneath the ancient ocean Tethys, named by the Austrian geologist Edward Suess after the Titan water goddess. Tethys was slowly compressed by the movement of continental plates: all that remains of her now are the Mediterranean and Black seas in Europe, and Caspian and Aral seas in Central Asia.


The remnants of Tethys are still being squeezed, as the continental plate of Africa continues to move north east, colliding with and sliding under Eurasia. It’s a slow movement, but the pressure it exerts is enormous. Some sixty-six million years ago the collision of the African and Indian plates with the Eurasian plate to the north rucked up rock to form the European Alps and the Himalayas. The boundary between the African and Eurasian plates now lies just to the south of Italy, causing millennia of volcanic activity: Vesuvius, Etna, Stromboli and their siblings. All this pressure and heat caused rocks to metamorphose, transforming some of that Tethys limestone into marble.


Fine-grained marble sparkles and reflects light. Sliced thin it becomes skin-like, translucent, golden. Where the limestone and sandstone detailing of Europe’s medieval churches have been softened and worn away over the centuries, the carved marble of Greece and Rome has retained vivid detail. ‘How much, one wonders, would Michelangelo have achieved had he been obliged to use only granite?’iii


At the end of the eighth century BCE, urban temples start to appear in Greece, drawing worship away from woodland sanctuaries and caves to within city walls. These early structures were roughly built, but a century later, monumental temples in locally available stone start to appear. On the islands of Naxos and Paros, the locally available stone was brilliant white marble, attention-grabbing stuff. Soon every city with the money to ship it wanted Naxian or Parian marble for their temples.iv


Naxos was also home to the first marble roof – translucent sheets that made the temple ceiling sparkle like stars, as though heaven had been brought down to Earth. Light seems to radiate from within it. White marble is not passive, blank: in the Mediterranean sun it glows from crystalline depths, suggesting the divine presence of the gods themselves.v


The Parthenon (or, to call her by her full name, the Temple of Athena Parthenos) was constructed in around 490 BCE according to designs by the sculptor Pheidias. She was built in stone from Mount Pentelikon, the first monumental Greek structure entirely constructed from marble, and the most decorated temple of its time. After Xerxes ordered the destruction of Athens in 480 BCE, all of the temples on the Acropolis were rebuilt in Pentelic marble to match the Parthenon, already regarded as a paragon of devotional architecture.


Sociologist Richard Sennett, who has spent a lifetime pondering the relationship between the body and the built environment, sees the foundational values of Athenian democracy carved into the marble of the Parthenon: ‘To the ancient Athenian, displaying oneself affirmed one’s dignity as a citizen.’ Young free men of the city learned how to form and control body and voice in the gymnasium,vi the school at which you learned to reveal physical and rhetorical prowess. Both mind and muscle were serving parts of a greater body – the city – through participation in warfare and statehood. ‘In ancient Greek, the very words used to express erotic love of another man could be used to express one’s attachment to the city. A politician wanted to appear like a lover or a warrior.’vii


That glowing temple on the hill, the Parthenon, was of a part with this culture of exposure. Like the oiled, sun-bronzed, healthy body of the gymnasium-primed Athenian, it radiated vitality and self-assurance. These bodies were celebrated in Pheidias’s frieze, which once flowed around the top of the temple walls (but now resides, in part, in the British Museum in London). The figures that emerge from the marble are silken, taut, implacable, exposed, perfect muscular specimens – whether god, man or horse. These glorious bodies tested the distance between gods and free men. Women, foreigners, invalids and slaves were excluded from that ideal: as Sennett points out, bundled up in the idea of honourable, exposed nakedness celebrated in the Parthenon friezes, was the sense of shame evoked by lesser bodies.viii


Other city-states prospected avidly for their own sources of marble. The famous quarries at Carrara – Roman Luni – were not cut until the mid-first century BCE. Until then, Roman temples were timber and brick structures faced in stucco and whitewashed, or built from marble imported (or stolen) from Greece. It was Julius Caesar who commenced Rome’s glorification in marble from the quarries at Luni, and his son Augustus who saw the plans realised. ‘The city, which was not built in a manner suitable to the grandeur of the empire, and was liable to inundations of the Tiber, as well as to fires, was so much improved under [Augustus] that he boasted, not without reason, that he “found it of brick, but left it of marble”.’ix


Like the Greeks, the Romans found in the luminescence of pale marble – often enhanced with wax – an expression of an ethical ideal.x For Augustus, immortalised in marble, as so many Roman leaders would be after him, the intrinsic qualities of the material endowed his carved likeness with associations of honesty and moral integrity.xi


As Rome’s empire grew, coloured marbles from across Europe, Africa and the Near East rolled into the city. In this gaudy lithic parade, the bedrock of conquered territories was exhibited in the built fabric of the city itself. Such abundance laid marble open to abuse: ‘To Romans, exotic columns for houses instead of temples implied luxury, arrogance, and moral laxity.’xii The most expensive of all imported marbles came from Phrygia – present day Anatolia – and was laced with seams of imperial purple. Conspicuous display of Phrygian marble became a target, as per Horace in an ode that opens, promisingly: ‘I abominate the uninitiated vulgar, and keep them at a distance.’xiii


If marble described the Roman Empire in its pomp, it also broadcast its decline. By the fifth century, shortages left edifices unrepaired, and new constructions unable to match the glory of the old. Vulnerable structures were plundered for their marble wealth, transforming viable buildings into ruins. The trappings of Rome’s glory, left unguarded, were open to architectural cannibalism as the Empire gorged itself on its own marble body.xiv
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NEPHRITE


FU HAO WAS FORMIDABLE: A CONSORT OF THE SHANG KING Wu Ding, she controlled her own estate, bore princes and conducted sacred and military duties commonly reserved for men.i Mother of the heirs to the throne, she was not a woman to be messed with: the earliest known female general in Chinese history, Fu Hao led the army on a succession of military campaigns (and had the spoils of war buried with her to prove it). As a leader of sacred rituals, she carried out acts of divination and presided over state sacrifices in the king’s name.


Fragments of the remarkable life of this late Bronze Age warrior queen survive in some of the earliest known Chinese script, inscribed into flat animal bones used for divination during the Shang dynasty (c. 1600–1045 BCE). Cow scapula and sometimes the plastrons of turtles were pierced with metal rods, then heated and manipulated until a crack appeared that provided an answer to a life-or-death matter of health, harvest, battle strategy, childbirth or royal succession. Question, answer and date of divination were inscribed on each oracle bone, and through these durable objects, concerns about Fu Hao’s military campaigns and pregnancies can be read, over 3,000 years after her death.


Fu Hao was buried apart from the rest of the royal graves in the Shang city of Yinxu – perhaps on her own land. That distance kept her tomb from the attention of grave robbers and it survived intact until its discovery in 1976: the only grave to be confidently linked to a person named in the oracle texts. It is a tomb of modest dimensions by royal standards of the time – a stepped, rectangular pit, four by 5.6 metres at its widest, and 7.5 metres deep – but the status of its occupant is evident from the finery that accompanied her into the afterlife. Fu Hao was buried with six of her dogs, and sixteen of her human subjects, all sacrificed to accompany her as she joined the ranks of the royal ancestors. The tomb also contained 1,600 kilograms of bronze objects – including many weapons engraved with her name (some of which had been used to sacrifice the retainers buried alongside her) – and 755 jade pieces, the largest single collection to be unearthed.ii


‘Jade’ is applied to two different hard, translucent, sometimes green, stones: jadeite and nephrite (see: Jadeite, p. 89). Nephrite is the jade of ancient China – a stone more precious than gold, of exceptional symbolic potency. Nephrite’s durability served as a material connection to a person’s ancestors, and suggested long life, indomitability and the endurance of personal legacy. Rarely the cucumber green we now expect of jade, these ancient pieces are carved in liquid colours ranging from milk to black tea.


The importance of such ancestral links is evident in the collection of jades buried with Fu Hao. As well as finely worked items from her own time, Fu Hao was accompanied by her collection of Neolithic jades, some already 1,000 years old, perhaps discovered in more ancient tombs and taken as plunder. Many were ritual objects including the fine perforated discs known as bi, and engraved tubes with a square outer profile called cong. Both are common grave goods – with the finest bi positioned near the stomach or chest – but their significance remains a mystery. The bi may relate to stargazing or navigation – the circle form was said to represent heaven – or derive from an agricultural implement. In the eighteenth century, the Qianlong emperor decided one such bi was a cup holder, and had it engraved with a poem to that effect. Jade cong and bi have been carved since perhaps the fifth millennium BCE: the precise shaping, perforating and carving of these objects would have been time-consuming, tough, highly skilled work. Jade is hard but brittle, not easily split or cut, and had to be ground with bamboo drills and abrasive crystals of quartz.iii


The challenge of carving jade can be seen in the relative refinement of the pieces found with Fu Hao: a flat pendant carved in the silhouette of a turning phoenix ( fenghuang) is beautifully balanced by an extravagant flowing tail. By contrast the three-dimensional carvings – tigers, elephants, dragons – stay close to the blocky form of the original stone. One exception is a small, seated woman with a tail or sash protruding from her back: the jade is deeply worked, and the figure has perforations in her headdress and gaps between her body and arms. Some see her as Fu Hao herself, but the artist Ai Weiwei considers her a mythological, rather than memorial, object. The figure’s fish tail ‘would mean she’s a god or ghostlike figure’, explains Ai. ‘In the Shang Dynasty, you often saw depictions of humanlike figures with a dragon’s head or a fish’s tail. They are images of transformation. The kneeling position is common, but the tail and headdress are unique; they don’t repeat in thousands of objects that come later.’iv


The practice of carrying jade into the afterlife was elaborated in the Han period (202 BCE–220 CE). Early members of the Liu family, their consorts, and the high-ranking elite were buried in full suits of jade, made from interlinked plaques of stone. Before the body was placed in the tomb, its nine orifices were first sealed with jade plugs.v Jade was thought to promote longevity and would thus protect the body from decay.vi Once in position, the body was adorned with bi discs before being dressed in its jade suit.


The Han was the era, too, of royal burials with great terracotta armies: warriors carrying the spoils of battle, their weapons held ready to protect the deceased. Sinologist Jessica Rawson sees a shift in attitudes to death around this time: one driven perhaps by fear of malevolent spirits. Back in the days of Fu Hao, the tomb was a gathering place, visited by the family who kept in contact with the deceased through offerings, prayers and sacrifices. In the Han period, passages to mountain tombs were blocked and cut off from the world of the living, and the dead were buried as if ready to do battle, accompanied by ceramic armies or outfitted with jade armour and weapons.vii


Around one hundred such jade suits have been found, all finely made, sometimes held together with gold wire, and closely fitted to the body. The cost and care involved is testament to the protective power jade was believed to bestow on the wearer. The corruption of the body after death was considered the work of demons or evil spirits. Wildly impractical in life, a bespoke suit of jade plaques might afford requisite supernatural protection for battles with malevolent forces in the afterlife.viii
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OLD RED SANDSTONE


IN 1658, AFTER CLOSE STUDY OF BOTH SECULAR AND BIBLICAL accounts of the history of the world, James Ussher, archbishop of Armagh and Primate of All Ireland provided a precise date for the age of the Earth. The first day of creation was 23 October 4004 BCE– a Sunday ‘for as much as the first day of the world began with the evening of the first day of the week’.i


In 1701, Ussher’s date was still regarded as authoritative and printed in the English Bible. A period of 5,662 years is precious little time for earthly transformations, and few, in any case, were thought to have taken place: we inhabited the world as created. In the eighteenth century, as natural scientists observed layered strata of rock, intrusions of granite and basalt, and seashells in limestone far from the coast, it became ever trickier to balance the story written in the Earth with the story written in the book of Genesis (see also: Blue Lias, p. 262).


In the late eighteenth century, Abraham Gottlob Werner, a charismatic professor at the Freiberg Academy, Germany, propounded a version of the geological creation story – known as Neptunism – in which the stones of the Earth built up within a vast primordial ocean. The first layers crystallised from the water itself and after that accrued from alluvium. Some ocean (rather than land) life allowed for the presence of shells in the later layers, and the theory was elastic enough to accommodate new discoveries. Werner’s Neptunist vision allowed geological formations to be universal, extending across the globe in neat layers like a Baumkuchen. Its compatibility with Genesis allowed it enormous reach and influence.ii


Werner’s theory was not uncontested. This was an age of upheaval. While rather less bloody than those taking place in America and France, Edinburgh was the site of a revolution of ideas that birthed the modern science of geology.


In 1788 a group of three men – James Hutton, John Playfair and James Hall – sailed around Siccar Point, looking for proof of profound movements in the Earth’s crust that argued for a past far, far longer than that proposed by Ussher, or indeed Werner and the Neptunists. Siccar Point is often described as the geologists’ Mecca, though it might be more accurately described as their Mount Sinai. For this rocky expanse, amid the sparkling inlets and gentle cliffs of the Berwickshire coast, is where the fundamental principles were laid down.


What they found at Siccar Point was a formation that became known as Hutton’s Unconformity. An underlying layer of Greywacke (a 435-million-year-old sedimentary formation of sandstone and mudstones: ‘Wacke’ is pronounced as in ‘wacky’) had been so rucked up in collisions of the tectonic plates that its layers were positioned vertically. It was heavily worn, and showed evidence of millions of years of exposure before it was apparently submerged again, to be covered 370 million years ago by a sedimentary formation of Old Red Sandstone.


Over years spent walking and watching the Scottish countryside, Hutton – a doctor turned farmer turned geologist – had observed land eroding and silt being carried away to the sea. He had studied ancient structures such as Hadrian’s Wall, and noted how slowly exposed stone was worn by wind and rain. It seemed to him that the process of erosion, sedimentation and lithification must be continuous, and that the Earth at times must have been prone to huge upheavals – perhaps caused by immense inner heat – which caused rock to move and shift. Hutton read in the face of rocks ‘the annals of a former world’, but since most were covered in mosses and vegetation, he seldom got the full story. The journey to exposed rocks at Siccar Point was a hunt for proof of his theory.


For Hutton’s companions, long enthralled by their friend’s ideas, this was a transformative moment. ‘On us who saw these phenomena for the first time, the impression made will not easily be forgotten,’ wrote Playfair, who later translated Hutton’s ideas into readable prose for the general reader. Observing the Old Red Sandstone and Greywacke of Siccar Point, Playfair imagined himself ‘carried back in time’ to the point when the sandstone had just started to accrue in ‘the waters of a superincumbent ocean’. From there his mind travelled back to the formation of the Greywacke itself, and then to the silt of the eroding mountains from which that in turn had formed. ‘Revolutions still more remote appeared in the distance of this extraordinary perspective. The mind seemed to grow giddy by looking so far into the abyss of time.’iii


In his vision of a churning cycle of movement, erosion, accretion, rise and fall, all powered by the heat of the Earth, Hutton punched straight through the Biblical timeline to a world in which ‘we find no vestige of a beginning, no prospect of an end.’ His theory came to be known as uniformitarianism and, in opening up great vistas of time, laid the ground for other transformative ideas, not least evolution. During his voyage on the Beagle, Charles Darwin read Charles Lyell’s Principles of Geology (1830–3), a book propounding and expanding on Hutton’s ideas. Thanks to Hutton and Lyell, generations of geology students have spent weeks hunched against enthusiastic Scottish rain, tapping at rocks with their hammers.


The Old Red Sandstone has a starring role in another great Scottish adventure. There’s a hammer in this story too: a royal though less popular one. In 1296, the English King Edward I, ‘Hammer of the Scots’, flexed his power by removing the ancient stone on which Scotland’s leaders were inaugurated. Carried from Scone Abbey in Perthshire, hundreds of miles south to Westminster Abbey, it was known as the Stone of Scone, or Stone of Destiny.iv At Westminster it was built into the base of a ceremonial wooden throne, on which generations of English and British monarchs have been crowned.


The stone’s return was frequently requested, and denied. In 1950, a group of four Scottish students took it upon themselves to remove the 152-kilogram stone from Westminster Abbey on Christmas Day, dropping it and chipping one corner in the process, then drove it back up to Scotland. It reappeared three months later at Arbroath Abbey, site of the 1320 Declaration of Arbroath in which the barons of Scotland invited the pope to recognise Scottish independence. Though it was soon returned to Westminster Abbey, another attempt to steal the stone was made in 1970, before it was finally repatriated on St Andrew’s Day 1996, on the understanding that it would return to London every time it was required for a coronation.v


Legends grow around the stone like moss. Following the Christmas Day heist, the stone deposited at Arbroath Abbey was popularly believed to be a substitute. The abbot of Scone, too, was long thought to have hoodwinked Edward I with a bogus boulder. Around 1900, there was debate in the Irish press as to whether the stone was the Lia Fáil that stood at Tara, seat of the High Kings of Ireland, from which derives the ancient name of Innisfail. The Lia Fáil let out a roar when the true king stood upon it: it was a magical object with a convoluted legend that led back via necromancers to ancient Greece and Syria.vi In the thirteenth century, William of Rishanger thought the stone to have come from the Holy Land, where it had formed a pillow for the patriarch Jacob as he dreamed of angels ascending and descending the ladder to heaven.


Ah, science, you killer of dreams. In 1996, Scottish men of science – spiritual heirs of Hutton, Playfair and Hall – resolved the question of the stone’s origin. Before the Stone of Scone was placed on display at Edinburgh Castle, the newly returned rock had a wash and brush-up, and a sample was taken for analysis. As it turned out, its genesis lay not in the Holy Land, not Greece, nor Syria, nor even Ireland, but in rocks formed during the Lower Devonian period near Perth, known as the Scone Formation: it was a piece of the Old Red Sandstone.vii





[image: Illustration]
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RUBY


IN 1588 THE SPANISH SHIP GIRONA WENT DOWN AT LACADA POINT, near the Giant’s Causeway off the coast of Northern Ireland. It lay undisturbed for almost 400 years, until the arrival of intrepid underwater archaeologist Robert Sténuit in 1967. Over 6,000 diving hours in surging, icy water, Sténuit and his team recovered much that you’d expect in the cargo of a warship – ingots, coin and heavy guns.i More surprising was a remarkable quantity of jewellery, chief among the treasures being a pendant in the form of a gold salamander, its back studded with pink rubies.


The Girona was a galleass: a fast warship travelling under the combined power of oar and sail. It had been part of the great Armada raised by Philip II of Spain against the ‘heretics’ of Protestant England (and against Elizabeth I’s privateers, who ransacked Spanish ships laden with treasures on their return from South America).ii From Lisbon, the 130 boats of the Armada approached England from the south east, and the Spanish planned to gather reinforcements in Flanders, then sail up the Thames to London. iii The English sent fire ships in among the vessels of the explosive-laden Spanish fleet while it was moored at Calais. The Spanish had to slip anchor and sail north. Battered by foul weather and depleted by running battles with the English fleet, the Armada was instructed to return home by sailing up the east coast of England, over the top of Scotland and Ireland and into the open Atlantic.iv


Spanish maps of the time showed the west of Ireland to be almost straight: their pilots were not prepared for the ragged coast of Connaught jutting out into the Atlantic. At least twenty-six ships went down off the Irish coast. Their wrecks still haunt the coastline in place names like Carraignaspana (Spaniards’ Rock) and Port na Spanaigh.v The Girona was one of the last to go down. It had been repaired at Killybeg where it took on the survivors of two other wrecks, among them Don Alonso de Leyva, a young aristocrat and military commander of great charisma (handsome too, according to his portrait by El Grecovi).


Stars of Spain’s coming generation, Don Alonso and his entourage were probably the owners of the finery discovered by Sténuit. As the curator first responsible for the hoard wrote: ‘It may seem surprising that so much fine jewellery should be carried by sailors and soldiers on a warship, but the Renaissance was a jewelled age and the Armada an invasion fleet – the proud officers and noblemen aboard had every intention of looking their very best when, hopefully, they would strut, triumphant, through the streets of vanquished London.’vii


Now carrying 1,300 souls – more than double its original crew – the Girona turned round in the hope of finding harbour in neutral Scotland, and from there perhaps safe passage through the Low Countries. It was overburdened and in dangerous waters when it went down. The bodies of 260 sailors from the Girona were recovered and buried at St Cuthbert’s Church near Dunluce Castle. Only nine of the 1,300 aboard survived – they escaped to Scotland with the help of the local chief, Sorley Boy MacDonnell.


To modern eyes the jewelled salamander is enchanting – a cute little thing with webbed toes and wing-shaped gills, like a baby dragon. It is also an extraordinary emblem of Spain’s wealth and the global reach of its power at the time of Philip II. Its golden body is from territories then under Spanish control in South America. In form it resembles the axolotl, an amphibian native to Mexico, venerated by the Aztecs. The rubies come from Burma, so this is not a South American jewel, but one inspired by an Aztec emblem: spoils sent by Hernán Cortés to Spain in 1526 included a ‘winged lizard’ or salamander in gold.viii Of the nine original rubies that studded its back, only three remain. They are clear, rosy and pale. Unusually for the period, they are true rubies rather than spinel.


Since at least the eleventh century, the most prized rubies came from the mines in Mogok in the north east of Burma, and they were strictly controlled by the king: no foreigner was permitted to visit or know the location of the mines. In medieval Europe, the splendour of the Burmese royal courts was legendary. The Venetian jeweller Gasparo Balbi visited the court of Nanda-bayin, the Burmese king of Pegu in 1583 – no doubt on the hunt for rubies to bring back to Europe – and was granted an audience. Tradition dictated he must present the king with jewels. He gave him a box of emeralds, in ample supply in Europe thanks to Spain’s ruthless extracting from mines in Colombia (see: Emerald, p. 31). Word of Spain’s territorial ambition had clearly reached Burma. Nanda-bayin concluded their meeting by asking Balbi ‘if that King which last tooke Portugall were as great, and if Venice were warlike. To which I answered, that King Philip that had taken Portugall was the potentest King among the Christians, and that the Venetians were in league with him, but had no feare of any, yet sought friendship with all.’ix
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