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      INTRODUCTION

      
      
      Tune into a news bulletin, with its stories of tsunamis, earthquakes, monsoon floods, bird flu and international terrorism,
         and you would be forgiven for thinking that the world was getting more dangerous by the day. In fact, we have always lived
         with disasters. They might be natural, as with diseases, hurricanes or volcanic eruptions; accidental, such as fires and shipwrecks;
         or deliberately inflicted, like wars or massacres. The human race had barely got going before it was almost wiped out by a
         volcanic eruption 74,000 years ago. More recently, in the fourteenth century, the Black Death made many of our ancestors think
         we faced extinction. Then, in the twentieth century, the great tyrants – Hitler, Stalin and Mao – seemed to vie with each
         other to see who could exterminate the most people. This book tells the story of the world’s worst disasters, ancient and
         modern, which have blighted the lives of many millions of people, but which have also shown human beings at their bravest
         and most generous. So far, we have managed to survive all of them.
      

      
      The disasters are arranged by chapter according to their type – floods, storms, fires etc. The ones included are the disasters
         that caused the highest number of deaths.
      

      



      
      1
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      VOLCANOES

      
      
      · LAKE TOBA ·

      
      One of the earliest disasters we know about was also probably the one that came closest to wiping out the human race. About
         74,000 years ago, there was a huge volcanic eruption at what is now Lake Toba on the Indonesian island of Sumatra. According
         to some recently advanced theories, it reduced the earth’s existing human population of about one million to just 10,000.
         The eruption was one of the biggest ever, perhaps twenty-eight times as powerful as Mount Tambora’s in 1815 (see below), which
         was the fiercest of modern times. Vulcanologists think it went on for as long as ten days, but as so often happens with volcanoes,
         the deadliest effect came not from the eruption itself but from the enormous volume of ash flung into the atmosphere, and
         the effect it had on the weather. Today we worry about global warming, but Toba produced catastrophic global cooling, spewing
         out an estimated 670 cubic miles of rock that prevented the sun’s rays getting through to the earth, and plunged the planet
         into a dark, six-year volcanic winter, with temperatures plunging by up to five degrees.* There was also severe acid rain, and plants, animals and our human ancestors died all over the globe as the world was tipped
         into its last ice age. At one site in central India twenty feet of debris from Toba can still be detected today, while parts
         of Malaysia were covered to a depth of nearly thirty feet.
      

      
      
      Lake Toba lies near a fault line that runs along the centre of Sumatra, one of the weak points in the earth’s crust, and Indonesia
         remains probably the most volcanically active country on earth. The ancient eruption gouged out a huge crater which filled
         with water to create the lake, the biggest in Indonesia and one of the world’s deepest. Fifty miles long, with cliffs up to
         800 feet high, today it is a lovely, tranquil stretch of water, and one of the most beautiful features of Sumatra. Sediment
         from the eruption formed the picturesque island of Samosir in its centre, now a favourite holiday resort.
      

      
      
      · SANTORINI ·

      
      Another of today’s tourist paradises is Santorini, a small ring of volcanic islands in the Aegean Sea about 125 miles from
         the Greek mainland, famous for the spectacular sunsets that can be seen across its circular bay. The bay is actually the rim
         of a crater, created by a catastrophic volcanic explosion about 3,500 years ago. In those days, Santorini was a single island,
         ten miles in diameter, rising nearly a mile high to a handsomely symmetrical mountain peak. Along with Crete, it formed one
         of the ancient world’s greatest civilisations, dominating the eastern Mediterranean for a millennium and a half during the
         Bronze Age. The Minoans who lived there were a cultured and sophisticated people, who loved sculpture, paintings and jewellery,
         and had houses with hot and cold running water, toilets and bathrooms.
      

      
      One dreadful day, their pleasant existence was rudely interrupted by an earthquake. Walls cracked and crumbled, houses collapsed.
         At this point, many may have departed, perhaps for the Greek mainland, but more likely for Crete, seventy miles away. Not
         everyone left, though, or perhaps some who did returned later, for there is evidence of paths being cleared and rubble neatly
         piled up. Someone set up an improvised cooking hearth outside a ruined building; someone else hauled a bathtub on to a roof
         to collect rainwater. We do not know exactly how long it was after the earthquake, but the reconstruction project would come
         to an abrupt end. The first suggestion that something was amiss was probably another series of tremors. At this point, did
         the Minoans take flight again? Certainly, there is some evidence that they did. When archaeologists discovered their houses, there were few signs of human remains, or of gold, silver or other valuables, while household utensils
         and supplies were found in basement storerooms.
      

      
      For any who did stay, the outlook would have been bleak. A first eruption covered the island with a light fall of pumice,
         rather like snow. Next came bigger lumps of rock. Then the top of that handsome, symmetrical mountain burst open, and a pillar
         of smoke and ash rose more than twenty miles into the air, with a bang that could be heard from Central Africa to Scandinavia,
         and from the Persian Gulf to Gibraltar. The explosion produced a great crater into which the sea flowed, forming the bay that
         is such a distinctive feature of Santorini today, with its towering cliffs coloured black, grey, pink and rust, around a 1,300-foot-deep
         sea bed. Thirty-two cubic miles of the island went up in smoke, and a white-hot avalanche descended from the sky on anything
         left alive on Santorini, covering the island with pumice and debris to a depth of 100 feet. Any of its inhabitants who had
         taken refuge on Crete would also have been in grave danger as the eruption sent giant waves up to 300 feet high dashing against
         its coast. Great palaces like the one at Knossos suffered terrible damage. Homes were wrecked, ships sank, and the land was
         choked and poisoned by vast clouds of pumice and ash, slashing food production. Many believe this disaster marked the beginning
         of the end of the Minoan civilisation.
      

      
      It was one of the most powerful eruptions of all time, perhaps second only to Mount Tambora (see below) during the last 5,000
         years. For centuries, Santorini remained unoccupied, until the Phoenicians settled there in about 1200 BC, but the area is
         still volcanically active. Today Thera, the biggest island of the archipelago, has two smaller neighbours nestling in its
         eight-mile bay – Palea Kameni (‘Old Burned’) and Nea Kameni (‘New Burned’) – both created by undersea eruptions. It was only
         in 1966 that archaeologists uncovered, almost intact, an ancient city near the modern town of Akrotiri on Thera. Entombed
         in solidified volcanic ash, it was dubbed ‘the Pompeii of the Aegean’. There were streets and squares, three-storey houses
         with stone staircases, sewerage and drainage systems and beautiful wall paintings, showing wonderfully vivid and natural scenes
         of monkeys, fish merchants, elegant ladies and boxing children. Some believe Santorini was the lost land of Atlantis, described by Plato as a ‘great and marvellous power, which held sway over all the island and many other islands’, until one day ‘there
         occurred portentous earthquakes and floods’ so that ‘the island of Atlantis was swallowed up by the sea and vanished’. And
         could the column of ash created by the eruption be the ‘pillar of cloud’ the Bible says God sent to guide Moses and the Israelites
         out of Egypt? Certainly, it would have been visible from the Nile as it soared high into the atmosphere.
      

      
      
      · POMPEII ·

      
      On Santorini, there is a well-preserved town frozen in time at the moment when disaster struck. But nobody knows for certain
         the fate of the inhabitants. Did they escape? If they did not, what did they think and feel as the cataclysm was about to
         engulf them? At Pompeii, there is another wonderfully preserved town on an even grander scale, but we also have a vivid account
         of how its people faced their doom.
      

      
      By AD 79, a number of towns had sprung up around the base of Mount Vesuvius, thanks to the area’s famously fertile soil. Few at
         the time seemed to suspect that the mountain was a volcano, even though it had actually erupted many times, once destroying
         a number of Bronze Age settlements. The area was also prone to earthquakes. One in AD 62 caused such widespread damage in Pompeii that seventeen years later it had not been completely repaired. But still the
         townsfolk refused to leave. Nor were they alarmed that the smoking caverns and volcanic steam geysers of the Phlegraean Fields,
         believed to be the doorway to Hades, were less than twenty miles from their homes. They were happy to go on harvesting the
         olives and fruit that grew in abundance on Vesuvius’s slopes, while the brilliant sunshine tempered by cooling breezes tempted
         newcomers to build ever more opulent villas. The town boasted a 16,000-seat amphitheatre, magnificent public baths, and plush
         brothels and drinking houses.
      

      
      The first signs of the disaster that was about to engulf them came in early August 79, when springs and wells started drying
         up. There were also reports of dogs, cats and livestock growing agitated. On 20 August, small earthquakes began shaking the
         ground. Pliny the Elder, Rome’s greatest living expert on natural history, had arrived in the area a few weeks earlier to take command of the fleet stationed at Misenum, just over twenty miles from Vesuvius at the mouth of the
         Bay of Naples. Aged fifty-six, a little overweight and suffering from respiratory problems, he began 24 August in his usual
         way – an hour stretched out in the sun, followed by a quick plunge into cold water, then a hearty meal. He had just settled
         down to a few hours’ reading when his sister burst in to say she had seen a huge, oddly shaped cloud in the sky to the north-east,
         and that it appeared to be going dark. His nephew, Pliny the Younger, then aged seventeen, would write that the cloud looked
         like ‘a pine tree’, shooting up to a great height and then spreading out at the top ‘as though into branches’.
      

      
      About midday, there was a roar like thunder as Vesuvius split open, belching out fire, ash, pumice and stones. Scientists
         now reckon that the eruption would have produced a column of smoke with a temperature of 850 degrees, soaring more than twenty
         miles into the sky. The explosion certainly would have set the ground shaking violently. A thick rain of ash fell, making
         the sun disappear and day turn to night. Pliny the Elder’s reaction was just what his nephew would have expected: ‘Like a
         true scholar, my uncle saw at once that it deserved closer study.’ He decided to take a small flotilla out into the bay for
         a better view. The younger Pliny turned down an invitation to join him, saying he had to study. The boats set off eastwards
         across the bay and were soon being showered with thick clouds of hot cinders, while the admiral dictated his observations
         and comments to a scribe. As they tried to approach the shore, Pliny found the way blocked by pumice and rock from the eruption.
         The pilot urged him to turn back, but the admiral shouted, ‘Fortune favours the brave!’ and sailed on another three miles
         to Stabiae, where they landed. By now, many of the sailors were panicking, so, to try to calm them down, Pliny made a great
         show of taking a leisurely bath followed by a hearty dinner. The night, though, was even more terrifying than the day had
         been, with fearful booms and roars, and great sheets of fire flashing out of the mountain, while ash continued to fall.
      

      
      By morning, the walls of the house in which they had taken refuge ‘were swaying with repeated violent shocks and seemed to
         move in one direction and then another’. Here was an agonising dilemma – should the sailors remain inside, and risk having
         the building collapse on top of them, or should they run the gauntlet of choking fumes and falling stones to reach their ships? They chose escape, trying to protect
         their heads with pillows. There was an overpowering stench of sulphur and so much ash in the air that they needed torches
         to see where they were going. When they arrived at the beach, the tremors were making the sea churn so violently that it tossed
         their ships around like toys. Twice the admiral called for water. Then he collapsed. Had the poisonous gas exacerbated his
         breathing problems, or was it a heart attack induced by his exertions? Whatever the cause, he died, but his comrades managed
         to escape and would tell the full story to his nephew. At Misenum, the younger Pliny and his mother had passed a dreadful
         night. The tremors had become ‘so violent that it seemed the world was not only being shaken, but turned upside down’, and
         the younger Pliny saw ‘the sea sucked back, apparently by an earthquake, and many creatures were left stranded on the sand’.
      

      
      Eventually they managed to flee along the coast, away from the volcano. Behind them, they saw ‘a horrible black cloud ripped
         by sudden bursts of fire, writhing snakelike, and parting to reveal great tongues of fire larger than lightning’, while the
         day grew as dark as ‘a sealed room without lights’. They were nearly overwhelmed by a growing throng of groaning, crying and
         shouting fugitives: ‘some loudly sought their parents, others their children, others again their spouses . . . many raised
         their arms to the gods, but still more said there were no more gods, and that this was the last night of the world’.
      

      
      Pliny the Younger escaped to tell the tale, but many perished in Pompeii. Some must have been killed by direct hits from the
         eight-inch stones raining down on the town. Others would have been engulfed by the boiling mass of pumice and ash that coursed
         through the streets at sixty miles an hour. Others still were buried and suffocated in their own homes as ten-foot drifts
         of debris made their roofs collapse. The ash turned out to be an archaeologist’s dream, forming a perfect mould of each corpse
         it encased, which was preserved even after the bodies themselves had decayed. Such was the detail that facial expressions
         and even the folds of clothes were clearly visible. Remains of about 1,150 bodies have been found around Pompeii, out of a
         population of perhaps 20,000, suggesting that many realised the danger and fled in time. And this may have been one of those
         rare disasters in which the poor were more likely to survive than the rich, because those with least possessions to worry about were most likely to run away first. Vesuvius’s
         wrath, though, afflicted a wide area of the countryside, so simply leaving Pompeii itself may not have been enough, and the
         turbulent sea whipped up by the volcano must also have drowned many.
      

      
      Even nearer to Vesuvius than Pompeii was the seaside resort of Herculaneum, which had a population of about 5,000. It was
         probably engulfed by red-hot lava within five minutes of the great explosion. Scores, perhaps hundreds, of people took refuge
         in the town’s celebrated baths which opened out on to the sea, only to find great waves crashing in on them just as the steaming
         avalanche from the mountain poured through the doors and windows of the town’s buildings, ripping giant columns from their
         bases like matchsticks. Some parts of Herculaneum were buried fifty feet deep, but while Pompeii was covered with pumice and
         ash that could be shovelled away, the seaside town was left under a cement-like topping that could be removed only by laborious
         drilling and chiselling, protecting it from the treasure hunters who got to Pompeii before the archaeologists. A group of
         seven adults, four children and a baby were found huddled in a corner; one woman still had jewelled rings on her fingers.
         There were still loaves in bakers’ ovens and family tables laden with eggs, fruit, walnuts and vegetables. A sick boy lay
         in bed with a plate of chicken untouched beside him. It is an astonishing picture of a community at the moment when disaster
         overtook it. Stabiae, where the elder Pliny spent his last night, was also buried by the eruption.
      

      
      Vesuvius went on to erupt many more times, though not since 1944 and never so destructively as during that terrible August
         of AD 79.
      

      
      
      · ETNA ·

      
      According to Greek legend, in a tale that may have been inspired by stories of the Santorini eruption (see above), Zeus once
         did battle with the great monster Typhon and ‘the whole earth and firmament and sea boiled’. The myth ends with Zeus winning
         and imprisoning his adversary beneath Mount Etna on Sicily, only for Typhon to foment new volcanic mischief from his lair.
         Certainly, Etna has been one of the most active volcanoes in recorded history, erupting more than seventy times between 1500 BC and AD 1669. Its name comes from a Greek word meaning ‘I burn’.
      

      
      Etna stands nearly 11,000 feet high. One of the earliest descriptions we have of it comes from the Greek poet Pindar in 475
         BC: ‘The monster flings aloft the most fearsome fountains of fire, a marvel wondrous to behold or even to hear.’ Seventy-nine
         years later, it was said to have halted the Carthaginian army then trying to conquer the island, while a particularly lethal
         outburst occurred in AD 1169, when 15,000 people were killed in the port of Catania alone.
      

      
      The mountain’s most violent known eruption, though, came precisely half a millennium later, in 1669. Etna had been spewing
         out stones and gas for weeks without causing any damage or injury. In March came an earthquake accompanied by what the Bishop
         of Catania called ‘horrible roarings’. Then, three days later, there were ‘three terrible eruptions’. Boulders shot into the
         air, and burning cinders and ash ‘fell like a fiery rain’. The mountain had split open along a six-mile fissure. First in
         the firing line was the town of Nicolosi, though most of its inhabitants managed to escape. Before the end of the month two
         towns and several smaller settlements had been obliterated, and the mountain’s thundering could be heard fifty miles away.
      

      
      Refugees poured into Catania, where the people tried to appease an angry God by mounting a procession carrying holy relics,
         including those of St Agatha, the port’s patron saint. Some lashed themselves with whips, but to no avail. By early April,
         the lava had reached the town’s outskirts. On 23 April, it filled the harbour. More practical measures were needed, so a man
         named Diego Pappalardo assembled a task force of fifty locals, who wore wet cow-hides for protection against the intense heat
         and set off with shovels to try to divert the lava. It looked as though Catania’s gain might be Paterno’s loss, because if
         the course of the flow were successfully altered, it would threaten that town instead. The story goes that 500 Paterno men
         set on Pappalardo’s 50 and forced them to abandon what was believed to be the first attempt in history to divert lava. It
         was quickly followed by a law forbidding any repetition.
      

      
      The mission’s failure meant that Catania once again lay at Etna’s mercy. Lava piled up against the city walls until 30 April,
         when it breached them and they collapsed. Local people threw up barriers inside the town, which had some effect, but they could not save its western side from destruction. Officially, the death toll was
         20,000, but many believe a figure of 100,000 is more realistic. Outside Catania, at least ten towns and villages were completely
         destroyed and many others were severely damaged. An area that had been full of rich orchards and fine villas for millennia
         was turned into a wasteland.
      

      
      Since 1669, Etna has continued to erupt regularly. In 1852 it claimed many lives, while a four-month episode in 1983 alarmed
         the authorities so much they repealed the law forbidding interference with lava flows and tried to divert them with dynamite.
         An eruption of 2002–3 was used in the making of the Star Wars film Revenge of the Sith, with Etna cast as a feature of the fictional planet Mustafar.
      

      
      
      · LAKI ·

      
      Like Toba, the Laki volcano on Iceland killed people thousands of miles away when it erupted in 1783. Iceland has always been
         a land of spitting geysers and mysteriously grumbling mud. It sits on the mid-Atlantic ridge where two of the earth’s great
         tectonic plates are pulling away from each other, and it has around 200 volcanoes. So the inhabitants may not have been particularly
         surprised when the first week of June brought a series of earthquakes. Then, at about nine o’clock on the morning of the day
         of Pentecost, Sunday 8 June, Laki began to erupt. A Lutheran pastor, Jon Steingrimsson, recorded his impressions: ‘It began
         with the earth heaving upwards, with a great screaming and noise of wind from its depths, then splitting asunder, ripping
         and tearing as if a crazed animal were tearing something apart. Great slabs of rock were cast up indescribably high into the
         air.’ There were crashes, flashes of fire, smoke and fumes. ‘How fearsome it was’, mused the pastor, ‘to look upon the tokens
         and manifestations of God’s wrath.’
      

      
      The sides of the mountain had cracked open and lava was pouring out. One vulcanologist said it was as if the earth had been
         ‘unzipped’. A stream of molten rock up to 600 feet deep filled up a nearby river gorge, then overflowed. On 18 June Laki ejected
         yet more lava at a temperature of 1,000 degrees Celsius, until the amount disgorged was reckoned to be as big as Mont Blanc.
         The fissure in the mountain was now fifteen miles long, and Steingrimsson said the lava ‘flowed with the speed of a great river swollen with meltwater on a spring day . .
         . great cliffs and slabs of rock were swept along, tumbling about like big whales swimming, red hot and glowing’. Death came
         in many forms – from burning lava which overwhelmed twenty villages, toxic fumes, or floods caused by blocked rivers overflowing
         their banks. For Steingrimsson, though, the eruption had one beneficial effect: it literally put the fear of God into people.
         He noted that ‘the worship of God and public church services were restored to a much more respectable and religious order’.
         On 20 July the lava was advancing menacingly on the village of Kirkjubæjarklaustur when the pastor delivered what became famous
         as his ‘fire sermon’, while his flock prayed earnestly for deliverance. When they emerged from the church, they found that
         the flow had, astonishingly, stopped just one mile away.
      

      
      However, this was not the miracle it first appeared to be. The eruptions continued until the following February, by which
         time 218 square miles were covered with lava. The volcano had also emitted a prodigious amount of poison, including 120 million
         tons of sulphur dioxide – more than the total emissions of every factory in modern-day Europe for three years – and it fell
         to earth as sulphuric acid rain. ‘The grass became yellow and pink and withered down to the roots,’ wrote Steingrimsson. ‘The
         animals that wandered around the fields got yellow-coloured feet with open wounds.’ Four-fifths of the sheep – about 190,000
         of them – perished, as did half of the cows and horses. Crops failed and fish disappeared from the polluted coastal waters.
         People began to starve, with many reduced to gnawing on boiled animal skins. In the end, about a quarter of Iceland’s population
         – perhaps 10,000 people – died as a direct result of Laki. Among them was Steingrimsson’s wife. It was decades before the
         island fully recovered.
      

      
      But the volcano also claimed many more lives, far from the shores of Iceland. As early as 10 June 1783, ash began to fall
         on Bergen in Norway; then in Prague, a ‘dry fog’ was reported, while in Berlin the sun was ‘coloured as if it had been soaked
         in blood’. Soon the fog had enveloped France, and by the end of June it had reached Moscow and Baghdad. It was first mentioned
         in Britain on 22 June. Twenty days later, the Edinburgh Advertiser reported a ‘thick dry fog’ with an ‘infectious smell’ that had covered ‘the whole surface of Europe’. Ships could not venture
         out from some ports because visibility was too poor, and the unnatural haze was evident even high in the Alps. The fog also seemed to bring freak weather. From eastern England ‘a most severe frost’
         was reported that severely damaged crops. Others spoke of a sun ‘shorn of his beams’. The Hampshire clergyman and naturalist
         Gilbert White – one of the founding fathers of ecology in Britain – wrote that the summer of 1783 was ‘an amazing and portentous
         one, and full of horrible phenomena’. The fog persisted for weeks, and White considered it ‘unlike anything known within the
         memory of man. The sun at noon looked as blank as a clouded moon.’ Benjamin Franklin, who was in Paris helping to negotiate
         the treaty that established the United States’ independence, noted that when the sun’s rays ‘were collected in the focus of
         a burning glass, they would scarcely kindle brown paper’. Astutely, he suggested the ‘vast quantity of smoke’ emitted by Laki
         might be responsible. A French observer noticed that ‘While the sun was obscured, there was a sickness that caused innumerable
         deaths.’ A priest in a village near Chartres said a third of the men had been ‘swept to their tombs’. At Broué, west of Paris,
         local people dragged their priest from his bed and made him perform an exorcism on the deadly cloud, while churches were said
         to be ‘most unusually crowded’.
      

      
      In England the poet William Cowper said people were asserting ‘with great confidence’ that the Day of Judgement was at hand.
         Workers began collapsing in the fields, and so many were ill, Cowper noted, that ‘farmers have difficulty gathering their
         harvest; the labourers, having been almost every day carried out of the field, incapable of work, and many die’. It could
         be an agonising death, too. When sulphur dioxide is inhaled it turns into sulphuric acid, corroding the soft tissue of the
         lungs and causing the victim to choke. The death rate in Bedfordshire doubled in the autumn, and a similar picture began to
         emerge for the whole of eastern England. Meanwhile, all over Europe, there were torrential rains, flash floods, and huge hailstones
         that killed livestock – indeed, ‘an almost universal perturbation in nature’. In faraway Alaska, the Kauwerak tribe would call
         1783 ‘the year summer did not come’.
      

      
      The turbulent summer and autumn were followed by one of the longest and most severe winters in 250 years, as the sulphur dioxide
         in the atmosphere continued to block the sun’s rays. On 14 February 1784 Gilbert White said the frost had lasted twenty-eight
         days. On 4 April there was ‘snow as deep as a horse’s belly’. Then spring brought terrible floods of meltwater. The eastern United States
         also suffered one of its longest and coldest winters, with temperatures nearly five degrees below normal. Estimates for the
         number who died in Britain alone as a result of the Laki eruption range up to 30,000, with perhaps another 200,000 killed
         in the rest of Western Europe.
      

      
      
      · MOUNT ASAMA ·

      
      On 5 August 1783, just two months after Laki went up in smoke, Mount Asama erupted on the main Japanese island of Honshu. Throughout
         the summer, the 8,000-foot volcano had been belching out smoke before it finally exploded with a terrifying roar, spewing
         lava, ash and rock over a wide area. The initial explosion killed perhaps 1,000 people, but the huge clouds of ash blotted
         out the sun and had temperatures plummeting across Japan for months after, bringing cold, wet weather and widespread crop
         failure. It was Asama’s first major eruption since 1108, but now 1783 became known as the ‘year without a summer’ in Japan
         too.
      

      
      Soon came reports of villagers living on roots and the bark of trees, and slaughtering their working animals for food, while
         there were many stories of desperate people eating human corpses. One military governor launched a mass relief effort, scrapping
         land taxes and bringing in rice and medicines. He saved many lives, but in other areas the authorities tried to increase taxation.
         Some villages lost up to a third of their inhabitants, and there was a riot in the port of Aomori as people tried to prevent
         rice being exported. Harvests did not recover until the end of the decade, and estimates for the number who died reach 1.2
         million. Mount Asama remains active, erupting most recently in 2004.
      

      
      
      · TAMBORA ·

      
      Indonesia has 150 volcanoes, and in 1815 one of them produced another ‘year without a summer’. The people who lived on the
         island of Sumbawa, 1,500 miles from Lake Toba, were famed for their honey, their horses, and their sandalwood, which was used
         in incense and medicine. Its 13,000-foot mountain, Tambora, was regarded as an extinct volcano by the Europeans who began to arrive in the islands in 1512. The first hint that they might have made a mistake came
         in 1812 as Tambora began to rumble. Two years later, it emitted small showers of ash. Then, on 5 April 1815, it erupted with
         a sound so thunderous it could be heard nearly 800 miles away on Java by Sir Stamford Raffles, at that time the military governor
         during a brief spell of British occupation. At first, everyone thought it was cannon fire, and a detachment of troops was
         sent to investigate.
      

      
      Five days later, the bangs grew louder; now they could be heard on Sumatra, too. At seven o’clock that evening, three columns
         of flame rose from the mountain and merged into what seemed to be a mass of liquid fire. Eight-inch pumice stones rained down,
         and scorching lava flows cascaded to the sea on all sides, wiping out the tiny kingdom of Tambora, next to the mountain. The
         lava also destroyed all vegetation on Sumbawa. Uprooted trees were washed out to sea, making natural rafts up to three miles
         across. One was found off Calcutta (now Kolkota), 4,000 miles away, in October. The sky turned dark for more than 300 miles,
         and ash fell 800 miles away. The eruptions continued until July. Once they had finished, Tambora was 4,000 feet lower, having
         blasted about 1.7 million tons of ash and debris 28 miles into the air.
      

      
      Raffles dispatched a Lieutenant Phillips to Sumbawa to investigate. He painted a grim picture: ‘The extreme misery to which
         the inhabitants have been reduced is shocking to behold. There were still on the roadside the remains of several corpses,
         and the marks of where many others had been interred: the villages almost entirely deserted and the houses fallen down, the
         surviving inhabitants having dispersed in search of food.’ A ship’s captain in the area reported: ‘a village was inundated,
         and had three fathoms of water over it. Great numbers of the miserable inhabitants have perished, and others die daily.’ The
         rice crop had been ‘utterly destroyed over a great part of the island, so that the situation of the unfortunate survivors
         will be really pitiable’. The immediate death toll on the island was about 12,000, but, as so often happens with volcanoes,
         worse was to come.
      

      
      Tambora is now believed to have been the biggest volcanic eruption in recorded history – about four times as powerful as the
         much more famous one at Krakatoa (see below). Altogether, the starvation and disease that followed are thought to have accounted for perhaps 40,000 more victims on Sumbawa, and anything up to another
         40,000 on the neighbouring island of Lombok.
      

      
      Like Laki and Toba, it also affected weather patterns all over the world. Brown snow fell in Hungary and Maryland, red snow
         in Italy – all attributed to volcanic ash in the atmosphere. Many countries experienced spectacular sunsets, and in Britain
         they inspired the painter J.M.W. Turner. Meanwhile, the ‘wet, ungenial summer’ in Switzerland generated a great horror classic.
         Their holiday ruined, Percy and Mary Shelley and their friends had to find something to do to while away the long hours indoors
         at Lord Byron’s house. They came up with a scary story competition, and eighteen-year-old Mary’s entry was Frankenstein. The dreadful weather that contributed to Napoleon’s defeat at Waterloo was also put down to Tambora.
      

      
      The effects continued into the following year. Snow fell in England in July, and poor harvests brought bread riots in East
         Anglia and Dundee. In Wales, families had to leave their homes to go begging for food, and famine hit Ireland. French farmers
         taking their grain to market needed armed escorts to protect them from hungry mobs, and riots broke out in Poitiers, Toulouse
         and the Loire Valley. Across the Atlantic, a newspaper in Washington, D.C., complained that the sun’s rays had lost ‘their
         usual power’, while June saw snowstorms in eastern Canada and New England that killed many people. Amid severe food shortages,
         soup kitchens had to be opened in Manhattan. Famine struck China’s Yunnan province as the rice harvest was devastated; while
         in India poor harvests led to hunger and cholera. It is thought that global temperatures may have declined by as much as three
         degrees. According to one estimate, in Europe alone 200,000 people might have died as a result of the great chill, which was
         perhaps made worse by the eruptions of two other volcanoes – La Soufrière on St Vincent in the Caribbean and Mayon in the
         Philippines, which had both been active in the three years before Tambora exploded.
      

      
      During the last few years, a team of American and Indonesian scientists has unearthed evidence of the ‘lost kingdom of Tambora’.
         In 2006, buried under ten feet of debris, they found bronze bowls, ceramic pots, fine china, glass, and iron tools. They also
         discovered the frame of a house with two human skeletons: a woman in the kitchen, her hand next to some melted glass bottles, and a man just outside
         clutching a large knife. One of the team claimed Tambora could turn out to be ‘the Pompeii of the East’.
      

      
      Meanwhile, the volcano has demonstrated that it is only sleeping: its most recent, mercifully minor, eruption occurred in
         1967.
      

      
      
      · KRAKATOA ·

      
      Sixty-eight years after Tambora, Indonesia was rocked by another deadly eruption. And this one sent a whole island up in thin
         air. Tambora might have been more powerful, but Krakatoa was more deadly and became more famous. As with Tambora, most Europeans
         in what were then the Dutch East Indies believed Krakatoa, in the busy Sunda Strait between Java and Sumatra, was extinct.
         After all, there had been no recorded activity from the island’s three cones since 1680, but early on the morning of 10 May
         1883, the lighthouse keeper at First Point, standing at the Java entrance to the strait, felt a tremor, and the building shifted
         on its foundations. Five days later there was another, stronger tremor, which awoke Willem Beyerinck, a Dutch colonial official
         in the Sumatran town of Ketimbang. Before long, powerful tremors were being felt continuously on the Sumatran side of the
         strait.
      

      
      Then, on the hot, cloudless morning of 20 May, the captain of a German warship saw a white cloud ‘rising fast’ from Krakatoa.
         After half an hour he reckoned it had reached a height of seven miles, before it ‘spread like an umbrella so that soon only
         a small patch of blue sky was seen on the horizon’. Ash began to fall, and before long the ship was covered. To local people,
         it seemed obvious what had happened. They believed the mountain was home to a fire-breathing god, who must have grown angry.
         Eight fishermen had been on the island gathering wood to make boats when they heard loud bangs. They told Beyerinck’s wife
         that at first they thought it was a Dutch man o’ war on exercises in the strait, but then suddenly the beach had split open,
         and jets of black ash and red-hot stones had flown into the air. They had run for their lives and only just managed to swim
         out to their boats to escape.
      

      
      After Beyerinck heard the story, he and his boss took out a launch to investigate. They had to fight their way through choking gas and huge waves tossing about broken trees. Perboewatan, the
         most northerly of the island’s three cones, was erupting, the beach was belching fire and smoke, and the forests were ablaze.
         By now Krakatoa could be heard 500 miles away, while ash had already travelled 1,300 miles to Timor.
      

      
      A week later, though, the volcano seemed to have quietened down, and eighty-six curious folk crowded on to the mail packet
         Gouverneur-Generaal Loudon to take a look. They found the island’s rich tropical forests wiped out except for a few bare tree stumps, and smoke rising
         as if from an oven. Some of the more intrepid went ashore in a small boat, and found themselves wading calf-deep through hot
         ash. A few even climbed up to look at the crater, from which a column of smoke was rising.
      

      
      For the next few weeks smoke continued to pour from Perboewatan, and ash blew into the skies. On 11 August the Dutch authorities
         sent an army captain, H.J.G. Ferzenaar, to investigate. By then, all three craters were erupting, and smoke was escaping from
         at least fourteen holes. The captain spent two days on the island, and would be the last human being to set foot there before
         it was changed for ever.
      

      
      Over the next fortnight, ships in the strait continued to report alarming tremors, falls of ash turning the sea ‘milk-white’,
         and columns of smoke. By the afternoon of Sunday, 26 August, the ash was so thick that the town of Anjer on Java was plunged
         into premature night. For six hours, pumice rained down, and boats broke loose from their moorings. The British ship Medea reported the column of smoke was now seventeen miles high, and, even though she was eighty miles away, explosions shook her
         every ten minutes or so. To the east, in Jakarta, houses were shaking and windows shattering. Foul-smelling smoke choked the
         city, and people began to flee.
      

      
      For a time on that Sunday, a British cargo ship en route to Hong Kong, the Charles Bal, was only ten miles from the volcano. Those on board were probably the closest human beings to survive the explosion that
         would destroy Krakatoa. The commander, Captain Watson, reported hearing what sounded like ‘the discharge of heavy artillery
         at one or two seconds’ interval’. At five o’clock debris began to pelt down. It was a ‘fearful’ night: ‘the blinding fall
         of sand and stones, the intense blackness above and around us, broken only by the incessant glare of various kinds of lightning, and the continued explosive roars of Krakatoa’. At eleven o’clock, the volcano shone out of the darkness as
         ‘chains of fire appeared to ascend and descend between it and the sky’. Fortunately, by the next morning the ship was thirty
         miles away, but missiles continued to rain down on her, and at noon it was so dark that the crew had to grope their way around
         the deck. Twelve hours later, they had managed to put seventy-five miles between themselves and the volcano, but they could
         still hear its roar. Miraculously, no one on board was hurt, but those on shore were undergoing a terrible ordeal.
      

      
      Krakatoa’s convulsions tugged the sea back and forth, producing tsunamis with waves 130 feet high. Their first victims were
         probably a group of Chinese labourers still stoically hewing stone in a quarry near Merak on Java despite the terrifying noises,
         the flames and the clouds of ash. At half past seven on Sunday evening, the quarry was flooded and they all drowned. During
         the evening and night, the water also swept away a number of villages, and by early Monday morning Ketimbang was completely
         flooded. Beyerinck’s family and servants escaped by shinning up coconut palms as the surge came, then fleeing inland when
         the waters receded, to escape the next wave. One man who had been asleep at home was said to have awoken in his bed on top
         of a hill.
      

      
      At dawn, an elderly Dutch pilot at Anjer saw a ‘low range of hills rising out of the sea’. As the great wave burst upon the
         shore, he too survived by climbing a palm tree, but others were not so lucky: ‘there floated past the dead bodies of many
         a friend and neighbour. Only a handful of the population escaped’. Meanwhile, the Gouverneur-Generaal Loudon was being bounced up and down by the sea off Sumatra. A passenger said the ship would make ‘a formidable leap, and immediately
         afterwards we felt as though we had plunged into the abyss’. Around this time the biggest port in south Sumatra disappeared:
         ‘where a few moments ago lived Telok Betong was nothing but the open sea’. One European ran for his life and survived, but
         he saw many others who failed. One was a woman who stumbled and dropped her baby. As she stooped to pick up the infant, both
         were washed away. The wave grabbed hold of a gunboat and dumped it a mile and a half inland, killing all twenty-eight crew
         on board. The Loudon eventually made it back to Anjer, but the port was nowhere to be seen. She picked up whatever survivors she could find. At nine o’clock, the wave hit Merak and killed all but two of the town’s 2,700 inhabitants. Among
         those who died were hundreds sheltering in stone buildings on top of a 115-foot-high hill.
      

      
      A 600-ton lump of coral was dashed against the lighthouse at Anjer, demolishing it and killing the keeper’s wife and child.
         He stayed at his post, hanging out a lantern for any passing ships. Sebesi Island to the north of Krakatoa was submerged,
         and all its 3,000 inhabitants drowned. A rice farmer, five miles from the sea on Java, was caught up in a frantic battle to
         survive. There was a dreadful noise, then he saw ‘a great black thing’ coming towards him. ‘It was very high and very strong,
         and we soon saw that it was water. Trees and houses were washed away.’ Everyone tried to scramble up high ground to escape,
         but many drowned as they got wedged together in the rush. People ‘struggled and fought, screaming and crying out all the time.
         Those below tried to make those above them move on again by biting their heels . . . some dragged others down with them’.
      

      
      At two minutes past ten came Krakatoa’s final eruption, said to be the loudest noise ever heard by modern man. Equivalent
         to the power of 1,000 atomic bombs, it rang out over one-twelfth of the globe. In Singapore, 500 miles away, the locals could
         not hear themselves speak because of ‘a perfect roar, as of a waterfall’. The bang could also be heard nearly 3,000 miles
         away on the island of Rodrigues in the Indian Ocean – the longest distance such a sound has ever travelled. It took four hours
         to get there, and the local police chief reported hearing ‘the distant roar of heavy guns’. Clouds of smoke and white-hot
         pumice were hurled twenty-four miles into the air, and came to rest over an area bigger than France, giving the tropical city
         of Jakarta a strange wintry hue. Krakatoa itself disappeared as eleven cubic miles of rock were vaporised.
      

      
      There have been at least four volcanic eruptions bigger than Krakatoa, but it’s immediate aftermath was most deadly because
         of the tsunamis it generated. The tallest waves were higher than those of 2004’s Boxing Day tsunami (see Chapter 3), though
         they did not travel such great distances. In all, 165 villages were devastated and more than 36,000 people were killed; only
         37 of them were Europeans. The disaster virtually wiped out the population on the shores of the Sunda Strait, and 6,500 boats
         were sunk. Willem Beyerinck and his wife survived, but their child died from the burning heat and the poisonous gas. A crewman
         on one ship said that for two days after passing Anjer, they were sailing through bodies – ‘groups of 50 and 100 all packed
         together’. The waves carried death as far away as Sri Lanka, where a woman was swept into a harbour and drowned. Great chunks
         of pumice, sometimes forming natural rafts with the skeletons of victims, floated around the seas, bringing havoc to shipping
         lanes up to 7,500 miles away. On the beach at Zanzibar, human bones and the remains of two Sumatran tigers were washed ashore.
      

      
      While it took months for some parts of the outside world to hear about Tambora, news of Krakatoa was on the front page of
         the Boston Globe within four hours. The intervening years had witnessed a telecommunications revolution, with undersea telegraph cables carrying
         Morse code across oceans, and a Lloyd’s agent had managed to get word of the eruption out just before the tsunami snapped
         the connection.
      

      
      In 1928 a new volcano began to rise from the sea where Krakatoa had once stood. By 2000, Anak Krakatoa, ‘Krakatoa’s child’,
         had grown to 1,300 feet, and scientists believe that one day it will erupt just as violently as its fearsome parent did. They
         now monitor all Indonesia’s volcanic activity very carefully. With the population much greater than it was in the nineteenth
         century, any repeat of Tambora or Krakatoa would be even more catastrophic.
      

      
      
      · MONTAGNE PELÉE ·

      
      At the beginning of the twentieth century, St Pierre on the Caribbean island of Martinique was known as ‘the Paris of the West
         Indies’. The biggest town on the island, it boasted an imposing cathedral, a prestigious school and 26,000 inhabitants – whites,
         blacks, mulattos; some very rich, some very poor. There were cafés, dance halls and a theatre to which producers from the
         original Paris brought their shows. St Pierre had become a popular resort for Europeans and Americans; one visitor called
         it ‘the sweetest, queerest, darlingest little city’. It featured brightly coloured stucco houses with palm trees that rose
         into the clear blue sky from gardens and back yards. Women in vivid robes negotiated steep alleys with exotic names like Climb-to-Heaven
         Street, while clear mountain water tinkled along in little streams, and the air was scented with cinnamon, mango and coconut.
      

      
      
      One of the many delightful things to do on a sunny day was to picnic on the slopes of Montagne Pelée, ‘Bald Mountain’, which
         rose steeply above the town. The local Carib people had another name for it, though: they called it ‘Fire Mountain’ because
         in ancient times it had been a volcano. Now the town’s 4,000-foot neighbour steamed and puffed occasionally like an old man
         smoking a pipe, and a minor eruption in 1851 had dusted St Pierre’s prosperous suburbs with ash, but the locals regarded it
         rather like a tamed beast. In April 1902, though, the beast started to grumble, and sulphurous fumes began seeping from small
         holes near its summit. On 23 April there were earth tremors. Over the next two days, Pelée started blasting rocks and ash
         high into the sky, and on the 26th St Pierre again found itself under a light covering of ash.
      

      
      The following day, a few brave souls ventured up the mountain and heard ominous sounds, like a giant cauldron bubbling underground.
         By now, St Pierre smelled more of rotten eggs than of coconut and mango. On 2 May there were louder bangs and fiercer tremors,
         a huge pillar of black smoke began rising, and ash covered the whole northern half of the island. Farm animals started to
         die as grass and water were contaminated: the wife of the US consul complained the fumes were so strong that horses were dropping
         dead in their harnesses. Wild creatures, meanwhile, grew restless: the local sugar factory was invaded by a great swarm of
         ants and foot-long centipedes, which bit the horses, while poisonous snakes began slithering through the streets. Soldiers
         were called in to shoot them, but not before dozens of people had been bitten.
      

      
      Now the island’s governor, Louis Mouttet, appeared in town, ostensibly to assess the situation. In fact, he had a hidden agenda.
         Important local elections were due to be held in a week’s time, and he did not want them disrupted by people fleeing St Pierre,
         so he appointed a commission to investigate the volcano. Although the only person on the commission with any scientific experience
         was a local schoolteacher, it confidently reported that ‘the safety of St Pierre is completely assured’. The local newspaper,
         Les Colonies, did its bit by printing soothing editorials, but, as ash continued to fall and the mountain carried on rumbling, not everyone
         was convinced. Shops and businesses started to shut down, while thousands of terrified refugees who lived on the mountain’s
         slopes appeared in the town’s bars and hotels demanding shelter. On 5 May the electricity supply failed, and dead birds were seen bobbing about in the sea. Then boiling mud began to flow down Mt Pelée,
         towards the local sugar works. The owner, Auguste Guerin, said he heard ‘an immense noise – like the devil on earth! A black
         avalanche, beneath white smoke, an enormous mass, full of huge blocks,’ 30 feet high and 150 yards wide was coming down the
         mountain. The steaming mud passed within ten yards of him. He felt ‘its deathly breath. There was a great crashing sound.
         Everything was crushed, drowned and submerged.’ His son, daughter-in-law and thirty other people were killed. The factory
         was buried beneath ‘an expanse of mud forming a black shroud for my son, his wife and my workmen’. But this was only the beginning.
      

      
      Despite the efforts of the port authorities to detain the ship, a barque had already left the harbour with only half of her
         cargo loaded, and some of St Pierre’s wealthier citizens were starting to flee. But the next day the governor stationed troops
         on the roads out of town to stop the exodus, while Les Colonies managed to unearth a tame professor who told everyone once again that there was no danger. Mt Pelée did not appear to have
         heard, though, and all through 7 May its unruliness continued. Now news came through that the volcano La Soufrière had erupted
         on nearby St Vincent, killing 1,600 people.
      

      
      The next day was Ascension Day, and it dawned bright and sunny, but as one of Martinique’s leading planters, Fernand Clerc,
         was having breakfast with his wife, four children and friends, he noticed the needle on the barometer swinging wildly. Just
         after seven o’clock, he and his family fled St Pierre in a carriage. His friends accused him of being alarmist, and insisted
         on staying. Forty-five minutes later, the Clercs reached their country house, three miles away. In St Pierre, people were
         gathering in the churches for eight o’clock mass. There were eighteen vessels in the harbour, including the Canadian steamship
         Roraima, with sixty-eight people aboard. The captain was anxious to leave, but his passengers crowded on the deck to watch Pelée
         in action. It was quite a show, with enormous clouds of black smoke hanging over the mountain, and flames spurting up, accompanied
         by a constant muffled roar.
      

      
      At eight minutes to eight, in Clerc’s words, the cloud on top of Pelée ‘seemed to topple over with a loud noise and tumble
         into the city’. It was like ‘a great torrent of black fog’, and in its wake came a sheet of flame. The terrifying sight was accompanied by staccato beats, ‘something like the throbbing, pulsating roar of a Gatling-gun battery
         going into action’. Hot ash began to rain down the hillside, blotting out the sun. Pelée had exploded. By now, the Roraima was 400 yards from shore. Assistant Purser Thompson recounted: ‘There was no warning. The side of the volcano was ripped
         out and then hurled towards us like a solid wall of flame. It sounded like 1,000 cannons. The wave of fire was on us and over
         us like a lightning flash . . . The town vanished before our eyes.’ As people in church heard the roar, they ran out and knelt
         in the street. There had actually been two explosions: one that shot upwards from the main crater, and a second that blew
         out sideways. The 1,000-degree cloud had reached St Pierre in less than a minute, igniting everything it touched. On the quay,
         thousands of bottles of rum exploded. People were killed instantly. According to Thompson, ‘After the explosion, not one living
         being was seen on land,’ and the mushroom cloud covered the sky with a fifty-mile-wide umbrella of darkness.
      

      
      In the harbour, more than a dozen ships were destroyed, burned by the blast or sunk by the great wave that followed it. Chief
         Officer Ellery Scott said the Roraima heeled right over to port, ‘then with a sudden jerk she went to starboard, plunging her lee rail far under water’. The ship’s
         masts and funnel were removed ‘as if they had been cut by a knife’, and fires broke out on her deck. Thompson survived by
         burying himself under bedding in his cabin. A lady’s maid told of how her mistress had seen two of her three children burned
         to death before she ‘handed me some money, told me to take Rita [the surviving child] to her aunt, and sucked a piece of ice
         before she died’. Scott looked for the captain, but at first did not recognise him because he was so badly burned. The skipper
         told him to compile a report on the state of the ship, but Scott never saw him again. Although many of the surviving crew
         members had had the flesh burned from their hands, the chief officer managed to assemble a team of four who carried buckets
         between their elbows to fight the flames. Only about twenty of those on-board survived. On other ships, boiling ash coated
         men’s clothes from head to foot and baked them alive. Some jumped overboard, sizzling as they entered the water.
      

      
      The Comte de Fitz-James was fortunate to be on a vessel further out to sea, and he saw it all: ‘From the depths of the earth
         came rumblings, an awful music that cannot be described.’ Some ships were destroyed ‘by a breath of fire’, while others like the cable ship
         Grappler ‘keeled over in the whirlwind, and sank as though drawn down into the waters of the harbour by some force from below’. The
         following day Fitz-James joined a landing party hoping to help those on shore, but they could find no one alive – ‘we called
         aloud, and only the echo of our voices answered us’. They came upon bodies with their clothes ripped from them as if by a
         cyclone; some were burned beyond recognition; others had not a mark on them. St Pierre had been reduced to a mass of smoking
         rubble, with trees stripped of their bark, and metal roofs ripped off and crumpled like paper. Everywhere there were huge
         stones ‘that seemed to be marvels of strength, but when touched with the toe of a boot, they crumbled into impalpable dust’.
      

      
      There were survivors, though – just three of them. A twenty-eight-year-old shoemaker, Léon Compère-Léandre, had been sitting
         on his doorstep when he felt a terrible wind: ‘the earth began to tremble, and the sky suddenly became dark’. The few strides
         into the house were a terrible struggle. His whole body seemed to be burning. Three or four other people came in ‘crying and
         writhing with pain’, but soon they were all dead. ‘Crazed and almost overcome’, he threw himself on the bed, ‘inert and awaiting
         death’. A few minutes later, he had recovered enough to see the roof was on fire, and although his legs were bleeding and
         he was covered in burns, he managed to drag himself the four miles to a neighbouring village and safety. He probably survived
         because his house was on the edge of the scorching cloud.
      

      
      An even more astonishing escape was that of a young girl named Havivra Da Ifrile. She had been running an errand for her mother
         when she noticed lava coming from a small crater on the side of the volcano: ‘it followed the road first, but then as the
         stream got bigger, it ate up the houses on both sides of the road’. Then she saw ‘a boiling red river’ that was coming from
         another part of the hill and cutting off the escape of people who were trying to run away. She raced to the shore and jumped
         into a small boat. When she looked back, ‘the whole side of the mountain which was near the town seemed to open and boil down
         on the screaming people’. Burned by falling stones and ash, she passed out but was eventually plucked from her charred boat
         by a French cruiser two miles out at sea.
      

      
      
      The most amazing story of all, though, concerns Auguste Cyparis, a twenty-five-year-old stevedore, who was in solitary confinement
         in St Pierre’s jail, waiting to be executed for murder. He suddenly heard people screaming: ‘Help! Help! I’m burning! I’m
         dying!’ Five minutes later, he said, ‘Nobody was crying out any more – except me.’ A cloud of scalding smoke rushed in through
         the tiny window of his cell, and burned him: ‘I was dancing up and down, left and right – everywhere – to get out of its way
         . . . I listened and shouted for help, but nobody answered.’ For three days, he said, ‘I smelled nothing but my own body burning
         . . . I heard nothing but my own unanswered cries for help.’ Then his moaning reached the ears of rescuers, who found him.
         The door of Ciparis’s cell was so low it could be entered only on all fours, while the solitary window was small and heavily
         grilled, and quickly got blocked by fallen debris as the prison walls collapsed. It was this high-security construction that
         probably saved the convict’s life. After his ordeal, the authorities freed him, and he began a new career with Barnum & Bailey’s
         circus, sitting in a replica of his cell as the ‘lone’ survivor of the ‘Silent City of Death’.
      

      
      It took days for the fires to stop, and weeks to bury the dead. Then nature took over, with luxuriant vegetation covering
         much of what had been the Paris of the West Indies. There was some rebuilding: fishermen erected huts along the waterfront
         and a small village grew up; but it was nothing like the old St Pierre. Pelée erupted again in 1929, and undid most of the
         new inhabitants’ handiwork. Today the town has only about 5,000 inhabitants.
      

      
      
      · NEVADO DEL RUIZ ·

      
      The snow-capped Nevado del Ruiz stands 18,000 feet high in the Colombian Andes and forms part of the notorious ‘Ring of Fire’
         around the Pacific, which contains three-quarters of the world’s active volcanoes. An eruption in 1845 triggered mudslides
         and floods in the surrounding valleys, killing about 1,000 people. But that eruption provided fertile soil for cotton, rice,
         coffee and other crops, and the region prospered. The volcano then behaved impeccably for well over a century, yet some local
         people still called it ‘the sleeping lion’, and in 1984 a group of mountaineers said they had felt minor tremors and seen
         fumes rising from its peak. Throughout the spring and summer of 1985, it continued to shake, then in September it spat out a mixture of steam,
         rock and ash, causing a fifteen-mile mudslide.
      

      
      The prosperous farming community of Armero lay thirty miles east of the volcano. In October, Colombian geologists produced
         a report saying it and other towns around the mountain’s base were in imminent danger, while a team of Italian vulcanologists
         urged the government to begin civil defence preparations, warning that ‘the worst may be yet to come’, but as the days went
         by and nothing sinister happened, interest started to wane. Then, just after three o’clock on the afternoon of 13 November,
         Nevado del Ruiz exploded violently, showering pumice fragments and ash down on Armero. The citizens were pacified, though,
         by a reassuring radio broadcast from the mayor and calming messages from the local priest over a public address system. At
         seven o’clock, the Red Cross did order everyone to leave the town, but soon after the ash stopped falling and the evacuation
         was cancelled.
      

      
      Just two hours later there were two very loud explosions, and within the next half hour a column of steam and ash shot nearly
         seven miles into the air. Molten rock began to pour out for the first time, and the ice cap started to melt. Unfortunately,
         clouds prevented the people in the villages below from seeing the melting ice and debris forming into fifty-foot-deep mudslides
         that began careering down the mountain at more than thirty miles an hour in all directions. One of these buried the village
         of Chinchina, killing nearly 2,000 people. A number of other villages were swept away. Armero lay defenceless on a plain by
         the side of the River Lagunilla, which was already swollen by three days of heavy rain. As the mudslide poured along its course,
         it burst its banks.
      

      
      The water swept into town at eleven o’clock, when most people were either asleep or getting ready for bed. A geology student
         on a field trip, José Luis Restrepo, was staying at a hotel. He and his friends were listening to the local radio station
         that had broadcast the mayor’s reassuring message when suddenly it fell silent. Fifteen seconds later, the lights went out.
         They ran outside into complete darkness. ‘A river’ came down the street, ‘dragging along beds, overturning cars, sweeping
         people away’. They ran back to the hotel, which seemed sturdily built. Then, suddenly, they heard bangs and saw ‘a wall of
         mud’ which crashed into the back of the building. Walls and ceilings collapsed until it was completely destroyed. A sea of debris peppered with boulders razed
         Armero like ‘a wall of tractors’. As he tried to get away, José Luis felt his feet sinking into hot mud, but he managed to
         escape.
      

      
      Another survivor said the mudslide made ‘a moaning sound like some sort of monster. It seemed like the end of the world.’
         It swallowed 80 per cent of the town’s buildings, entombing many people who never knew what had hit them, and cut down those
         who tried to flee. Outside the town, a Reuters news agency correspondent described seeing survivors huddled on a cold, bare
         hilltop: ‘deathly figures – old men, women, and children, caked in dried grey mud, their hair stiff, only their eyeballs visible
         in the night to suggest they were still alive’. When relief workers arrived in Armero the next day, they found a tangle of
         trees, cars and mutilated bodies in an ocean of mud. A few injured survivors lay moaning. Rescuers had to build bridges of
         corrugated iron on the mud to reach them. More than thirty-six hours after the disaster, thousands on the hilltop, terrified
         of what Nevado del Ruiz might do next, still had no food, water or medical help. Army helicopters started to airlift people
         out, with one woman nursing her baby as she was hoisted up. But the Reuters reporter reckoned he personally saw a dozen die
         as they waited to be rescued. The helicopters could only function during daylight hours, so as the skies darkened there was
         a desperate struggle for the last few places.
      

      
      Altogether at least 25,000 people, including three-quarters of the population of Armero, were killed. The hot mud acted as
         a giant incubator for germs, so that many of those who survived the initial mudslide with no more than a few cuts later died
         from infected wounds. The eruption had been relatively small, but the mudslide turned it into the worst volcanic disaster
         of the twentieth century after Montagne Pelée. Eight thousand of those who died were children. Almost immediately bitter recriminations
         began, with survivors claiming that many lives could have been saved if the experts’ warnings had been heeded. There were
         also complaints that the local rescue teams were poorly trained and equipped, lacking thermal imaging and sonar equipment
         to search for people buried in the mud.
      

      
   



      
      2

      [image: image]

      EARTHQUAKES

      
      
      · ANTIOCH ·

      
      Antioch, now Antakya in Turkey, was once known as the ‘Fair Crown of the Orient’, a rich, cosmopolitan city perched on key
         trading routes between East and West. It was the third-biggest city in the Roman Empire, and later the commercial centre of
         the Byzantine Empire. Antioch had wide paved streets lit by oil lights, marble colonnades, ornate public baths and amphitheatres.
         Its richly decorated octagonal cathedral was the envy of the world, and beautiful mosaic floors adorned houses where people
         dined off silver plates and drank from crystal goblets. In Greek mythology, this was where Daphne, pursued by Apollo, saved
         her virtue by turning herself into a laurel tree. According to Christian tradition, Matthew wrote his gospel here, and it
         was where St Paul began his mission. It was also where the word ‘Christian’ was first applied to the followers of Jesus.
      

      
      But Antioch had a major drawback. It was prone to earthquakes. One in AD 115 nearly killed the Emperor Trajan and the future Emperor Hadrian. Believing it had happened because Roman gods were angry
         about the spread of Christianity in the city, Trajan had Antioch’s bishop taken in chains to Rome and thrown to wild animals
         in the Colosseum.
      

      
      Four centuries later, the Christians were in charge, and on 29 May 526 Antioch was even livelier than usual because thousands
         of them had flocked there for the feast of the Ascension the following day. At six in the evening, according to the contemporary scholar Procopius, there was ‘an exceedingly violent earthquake, which
         shook down the whole city’. It appears to have struck so suddenly that most people had no chance to escape. A wave of aftershocks
         followed, then fire enveloped the city, so that those who had survived the initial quake now risked being burned to death.
         Another chronicler, John Malalas, who survived the disaster, wrote that it was as if the fire ‘had received a commandment
         from God that every living thing should be burned . . . Not a single dwelling, nor house of any sort, no church, nor monastery,
         nor any other holy place was left unruined.’ The great cathedral stood against the flames for five days, ‘after everything
         else had fallen by the wrath of God’. Then it too caught fire ‘and collapsed to the ground’.
      

      
      Up to 300,000 people died, many starving or bleeding to death trapped beneath the rubble, and some who escaped fell prey to
         bandits who, having stripped and robbed the dead, turned their attentions to the living, killing anyone who dared to resist.
         They also looted the ruins. The most infamous thief was said to have been a government official who used his slaves to amass
         a fortune during the days following the disaster. Then, suddenly, he collapsed and died without warning. There were also reportedly
         a series of miracles. Three days after the earthquake, survivors looked up to see a vision of the Holy Cross floating in the
         sky. It hovered for an hour as people fell to their knees and prayed. Malalas claimed that pregnant women who had been trapped
         now emerged ‘with newborn infants unscathed’. There were many other extraordinary events ‘which no human tongue can express,
         and of which only the immortal God knows the secret’, but none of this altered the fact that ‘Antioch the Great’ had been
         flattened.
      

      
      Malalas said that as soon as the Emperor, Justinian the Great, heard the news, ‘he took off his crown and the purple robe
         . . . and wept’. He then embarked on a massive reconstruction project, but the aftershocks continued for a year, and people
         began to drift away. In November 528 there was another full-scale earthquake which killed a further 5,000 people and demolished
         buildings that had just been restored. Some survivors inscribed above their doors, ‘Christ is with us – stand,’ but most people
         fled. Justinian even tried changing Antioch’s name to Theopolis, the City of God, but its misfortunes continued. In 540 it was captured and sacked by the Persians, and two years later it
         was ravaged by plague (see Chapter 7). After another four earthquakes, it was conquered by the Arabs in 636. Only in the 1930s
         was the true glory of the ancient city revealed as archaeologists discovered wonders that had lain buried for more than a
         thousand years.
      

      
      
      · IRAN AND SYRIA ·

      
      The Middle East has suffered many devastating earthquakes. One in northern Iran on 22 December 856 is said to have killed 200,000
         people along a 200-mile stretch of fertile land. The ancient city of Shahr-i-Qumis was flattened and probably abandoned, while
         at Damghan, a city still
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