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PREFACE


When Atlantic Books approached me in 2010 and asked if I could write a book containing 501 things that nobody knows, I was delighted to accept the challenge. Paradoxically, I had often felt that we learn more by thinking about the things we don’t know than the things that we do. It’s also much more fun. 501 unanswered questions later, The Things That Nobody Knows was born.


Three years later, they asked if I could do 501 more, which led to Even More Things That Nobody Knows, confirming that there is no limit to human ignorance. The book you are now reading comprises all the items from the earlier two books with one small amendment. Looking through the contents of both books, I found only one question that had been definitively answered and if you turn to item 200 from The Things That Nobody Knows, you will see what it is. On the plus side, this reduces the total number of Things That Nobody Knows listed in these pages from 1002 to 1001, which is a much more pleasing number. I hope you enjoy or are enlightened by at least some of them.


William Hartston
Cambridge 2017
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How can we remember our ignorance, which our growth requires, when we are using our knowledge all the time?


Henry David Thoreau (1817–62)
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INTRODUCTION


Ignorance, Fruit-Fly Genitalia and the End of the World


There are known knowns. These are things we know that we know. There are known unknowns. That is to say, there are things that we now know we don’t know. But there are also unknown unknowns. These are things we do not know we don’t know.


Donald Rumsfeld, 12 February 2002


The trouble with people like Donald Rumsfeld is that they give ignorance a bad name. The US Secretary of State for Defense was generally derided when he made the clumsy statement quoted above, but he was just trying to remember a line from Confucius quoted by Henry David Thoreau in Walden (1854):




To know that we know what we know, and that we do not know what we do not know, that is true knowledge.





With the wisdom of Confucius supporting him, Thoreau went on to ask:




How can we remember our ignorance, which our growth requires, when we are using our knowledge all the time?





While Rumsfeld was simply categorizing different levels of not knowing, Confucius and Thoreau had a much more positive approach to ignorance, an approach that provides the basic raison d’être of this book. I come to praise ignorance, not to bury it; for there is no better key to understanding the vast and ever-growing expanse of human knowledge. The topics covered in the forthcoming pages are exactly what the book says on the cover: things that nobody knows. Many people, when I have mentioned the title of the book, have unjustifiably assumed it to be another of those not-many-people-know-that collections of useless information. It isn’t. There may be a great number of such intriguing facts here, but they are only included when they are crucial to explain what nobody at all knows, and why nobody knows it.


More than three hundred years ago, the French philosopher and mathematician Blaise Pascal likened our knowledge to a sphere which, as it grows larger, inevitably increases the area with which it comes into contact with the unknown. Henry Miller put this more succinctly in The Wisdom of the Heart (1941):




In expanding the field of knowledge we but increase the horizon of ignorance.





This book is a guided tour around Miller’s horizon of ignorance.


When listening to scientists or other experts talking about the latest advances in their fields, I have always found it more intriguing, and generally more enlightening, when they get on to the subject of the things they don’t know. Rumsfeld’s known unknowns are what determines the direction of future research – and that is what makes ignorance so exciting.


According to a recent estimate in the on-line Ulrichsweb periodicals directory, there are around 300,000 academic journals currently being published around the world. These may come out weekly, monthly or less frequently, but the total number of issues of all these journals in any year must be over 3 million, and with an average in the region of ten papers in each journal, each reporting a previously unknown result, that adds up to over 30 million additions to our knowledge every year, which is around one every second. There has to be a vast amount of ignorance out there to keep all those journals in material, and the things that nobody knows that I have identified in the pages that follow only scratch the surface.


I ought now to write something about ontology, epistemology, Karl Popper’s concept of falsifiability, Thomas Kuhn’s paradigm shifts and everything else that contributes to our ideas of reality, knowledge and what is knowable, but there will be plenty of time for that sort of thing later when we get on to the subject of philosophical unknowns. There is, however, just one more subject that I want to mention: fruit-fly penises.


Male fruit flies have tiny hooks and spines on their penises, the function of which – until recently – nobody knew. The standard way to resolve such a question would be to shave these bristles off and see what effect this had on the sex life of the subject. In the case of fruit-fly penises, however, the bristles are so small they can only be seen under a microscope, and even the best scalpel is too clumsy an instrument to attempt to use as a razor. At the end of 2009, however, researchers at the University of California published a paper describing a method of shaving fruit-fly penises with a laser. Not only could they shave off the bristles, but they could even perform the task with such accuracy that only the top third of each bristle was trimmed. By comparing the sexual exploits of unshaven, partially shaven, and totally shaven fruit flies, they could then tell everyone what they wanted to know. Answer: the sole role of the hooks and spines is to act as biological Velcro and keep the male fruit fly attached to the female during sex.


And until the paper was published, that is probably something that even Donald Rumsfeld did not know that he did not know.


After toying with various ways of organizing the material, I finally decided to settle for the most systematically arbitrary of all: alphabetical order by subject. Where appropriate, I have included cross-references to related topics at the end of the subject sections. These are introduced by the words ‘see also’, followed by the name(s) of the related subject or subjects and the numbers of the relevant unknowns. There are also cross-references embedded within the body of the entries, directing the reader to other entries that shed further light on the topic under scrutiny.


Before diving into the deep end of our pool of ignorance, I cannot resist concluding this introduction with an example of a question we know we can’t answer – at the time of writing, anyway. The question is


Will the world end in 2012?


More precisely, the question is whether the world will end on 21 December 2012, a date supposedly predicted by the ancient Mayans. The calculation is based on the Mayan Long Count Calendar, which must be the most complex way of counting our days that humanity has ever devised. Rather than expressing a date in three figures, as the day, month and year (originally chosen to correspond to the period of rotation of the Earth, and the orbits of the Moon around the Earth and the Earth about the Sun), the Mayans used five figures from interwoven counting systems. There were 20 days (called K’in) in a Winal, 18 Winal in a Tun, 20 Tun in a K’atun, 20 K’atun in a B’ak’tun. A Long Count ended after 13 B’ak’tun. Multiply all these together, and you get 1,872,000 days in a Long Count, after which it starts again. That’s just over 5,128 solar years, and since the Mayan calendar began on 11 August 3114 BC, the calculations mean that it will reach its end on 21 December 2012 (remember there was no year zero in our calendar).


Actually the Mayans did not predict the End of the World on that date, nor even a great cataclysm, and some say the date had no more significance than any 1st of January, but it’s a good excuse for a blockbuster movie, and NASA has been plagued with phone calls from people who believe in it, some even saying that they are contemplating suicide to avoid the horrors that the End of the World may bring.


So the good news is that the world will probably not end in 2012, but we shall definitely know whether the prediction is correct on 22 December of that year.
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To be conscious that you are ignorant is a great step to knowledge.


Benjamin Disraeli, Sybil (1845)
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AARDVARKS



1. Is the aardvark the closest living relative of a creature from which all mammals evolved?


In 1999 scientists sequenced and analysed the complete mitochondrial DNA of the aardvark, an unprepossessing, somewhat comical ant-eating creature from Africa, whose name is Afrikaans for ‘earth pig’. The results showed that the aardvark may be the closest living relative of the ancient ancestor of all the placental mammals – that is, all mammals, including ourselves, apart from marsupials and the egg-laying monotremes (such as the duck-billed platypus). Surprisingly, the genetic make-up of the aardvark is closer to that of the elephant than the South American anteater, which shares its taste in food and its general appearance.


Research suggests that the chromosomes of the aardvark have undergone relatively little change since placental mammals first evolved over 100 million years ago, but how close the first placental mammal was to the aardvark of today is unknown.


Our knowledge can only be finite, while our ignorance must necessarily be infinite.


Sir Karl Popper (1902–94)
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AMERICA



2. Who were the first people to populate America and how did they get there?


Until very recently, the so-called Clovis people were thought to have been the original human inhabitants of the Americas and thus the ancestors of all later indigenous people in both North and South America. The Clovis people were named after the town of Clovis in New Mexico where evidence of their existence was first detected by archaeologists in the 1930s. A distinctively shaped spear point found there became the identifying feature of the Clovis culture, and similar items were later found in many other places. The most generally held theory was that the Clovis people had come from Asia some 13,000 years ago, during the last Ice Age, following herds of animals across the land bridge that then connected Siberia to Alaska. The newcomers went on to establish the first human settlements in North America.


The ‘Clovis first’ theory, has periodically been disputed by claims of finds that may indicate a pre-Clovis population. Most recently, a large hoard of tools and artefacts was unearthed in Texas which appear to date back to 15,500 years ago, some 2,500 years before the Clovis people are thought to have arrived. Furthermore, the existence of huge ice sheets in North America at the time would have made travel by land from Asia unlikely, and the supporters of a pre-Clovis theory suggest that the original inhabitants arrived by sea, probably from Polynesia, arriving in South America and spreading north.



3. Who is America named after: Amerigo Vespucci or Richard Amerike?


For several hundred years, it has been generally assumed that America was named after the navigator Amerigo Vespucci, who in 1499 sailed from Italy on a voyage of discovery to what is now known as Brazil. The earliest known use of the word ‘America’ is on a 1507 map by Martin Waldseemüller (→ CARTOGRAPHY 70), a map based mainly on information supplied by Vespucci. Yet there is no evidence that Vespucci himself ever claimed to have given the continent its name, and it is known that in later editions of the map, Waldseemüller tried to change the name to Terra Incognita (‘unknown land’).


From the 1960s, however, evidence began to accumulate in support of an alternative theory regarding the origin of the name ‘America’. It all began with the discovery of trading records concerning a Welsh merchant, Richard ap Meryk, who had anglicized his name to Richard Amerike on setting up business in Bristol in the late fifteenth century. Salt cod, in those days, was big business, and the Bristol fishermen brought a good deal of it from Iceland until that trade was stopped by the king of Denmark in 1475. They then sought out new fishing grounds, and the records support the idea that they found what they were looking for off the coast of Newfoundland. This discovery, naturally enough, they kept secret, but Amerike is known to have been a major supporter of John Cabot’s voyage of discovery to North America in 1497.


It is now known that both Columbus and Vespucci had copies of Cabot’s map. The only question is whether Cabot had already named the new land after his sponsor Amerike. Intriguingly, one more piece of the jigsaw has been wedged in to fit that theory: Amerike’s coat of arms. This coat of arms includes stars and stripes, and his supporters say that it inspired the American flag. That is possible, but unlikely: the stripes on Amerike’s version are vertical, not horizontal; there are only three stars; and as well as red, white and blue, his coat of arms includes a prominent element of mustardy yellow.



4. Did the Chinese discover America before Christopher Columbus?


In 2002 the retired British submarine commander Gavin Menzies published a best-selling book entitled 1421: The Year China Discovered the World, in which he argues that Chinese explorers not only reached America long before Columbus, but also discovered Australia, New Zealand and Antarctica – and even circumnavigated the globe a century before Magellan. His claim is that fleets of massive junks under the command of the eunuch-admiral Zheng He performed all these feats at the behest of the Chinese emperor. Although some historians denounce his claims as pure fiction, with no evidence to back them, Menzies says they explain some early European maps that appear to give accurate details of lands that were supposedly undiscovered at the time.


In 2006 a map was unveiled in Beijing that had recently been discovered in an antiques shop. The map included Chinese characters stating it was drawn by Mo Yi Tong and copied from a map made in the 16th year of the reign of the Emperor Yongle, which was 1418. This map included Australia and other lands supposedly unknown at the time. Three years later, in 2009, some more Chinese maps came to light. These claimed to be copies of fifteenth-century originals, and had been collected by the late Dr Hendon Harris Jr, who in 1973 had published a book on discoveries supposedly made by early Chinese mariners. Harris went much further than Menzies, suggesting that the Chinese had reached the Americas around 2200 BC and were the ancestors of the Native Americans.



5. What happened to Virginia Dare, the first English child born in the New World, and the Lost Colony of Roanoke Island?


Virginia Dare, born on 18 August 1587, was the first child born in the Americas to English parents, Eleanor and Ananias Dare. She was born into the colony established that year on Roanoake Island, in what is now North Carolina. The settlers, who were sponsored by Sir Walter Raleigh, were led by Virginia’s maternal grandfather, John White. Not long after Virginia was born, the colonists ran short of food, and White returned to England seeking fresh supplies and support. But when he returned three years later, the entire colony had disappeared. Before White’s departure, the colonists had agreed to carve a cross if they were in distress or under attack, or, if they decided to move the settlement, they were to carve the name of their new location. White found no cross, just the letters ‘CROATOAN’. Croatan Island, not far from Roanoke, was the home of the friendly Croatan tribe, but with the onset of equinoctial storms, White was obliged to return to England without ever establishing the fate of his granddaughter, or any of the other settlers.


Theories to account for the disappearance of the colonists range from drowning, cannibalism and Spanish aggression to peaceful assimilation into the local tribes, but their exact fate remains uncertain. The Lost Colony DNA Project is currently trying to compare the DNA of relatives of the Roanoake colonists with DNA taken from people with Native American ancestry to try to determine whether the colonists died out completely, or ‘went native’ and interbred with the local people.



6. How did Davy Crockett die?


As everybody knows, Davy Crockett died heroically fighting the Mexicans under Santa Anna at the Battle of the Alamo in 1836. Or did he? There are two very distinct versions of Crockett’s death:


(i) According to a black slave named Ben who cooked for Santa Anna’s forces, Crockett’s body was found at the Alamo, surrounded by at least sixteen Mexican corpses, with Crockett’s knife deeply embedded in one of them. That seems to tally with the usual story.


(ii) According to other accounts of the battle, around half a dozen Texans surrendered to the Mexicans and were promptly executed by Santa Anna. Some say that Crockett was among them. This version is supported by the memoirs of a Mexican officer named José Enrique de la Peña, who asserted that Crockett did not die in the battle. The authenticity of these memoirs has been disputed.



7. Did Custer’s Last Stand ever really take place?


What really happened on 25 June 1876 at the Battle of the Little Bighorn, where General George Custer and his men were wiped out by Chief Crazy Horse and his Sioux braves? The usual tale highlights Custer’s heroism when, heavily outnumbered, he and his men shoot their horses and pile them into a barricade (leave out the shot horses if this is being filmed for purposes of family entertainment) and withstand the Red Indian hordes until they are all killed. Since all Custer’s 210 men were wiped out, however, all accounts of his Last Stand have come from the other side, and all the early accounts were made at a time of delicate negotiations between the Sioux and the US government, when there were advantages to be seen in portraying Custer in as heroic a light as possible.


Investigations of what is now known as Custer Hill have led to strong disagreement about what happened. The large number of bodies found there, together with other evidence, has been taken by some to support the story of the barricade and the hopeless but heroic Last Stand. Analysis of the positions of spent cartridge cases, however, has suggested to some a picture of men in a panic, running and shooting wildly in all directions, including into the air and into the ground. Later accounts by participants on the winning side have also suggested that it was all over quite quickly, ‘in the time it takes a hungry man to eat a meal’, as one is quoted as saying.
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ANCIENT HISTORY



8. Did Atlantis ever exist?


In the fourth century BC, the Greek philosopher Plato wrote of the lost city of Atlantis, an island that ‘disappeared into the depths of the sea in a single day and night’. He placed it somewhere around the Straits of Gibraltar, and the legend of Atlantis has been with us ever since. Historians have generally given little credence to the tale, pointing out that the invention of imaginary cities was a common literary device of Plato’s time – but that has never stopped speculation and occasional expeditions in search of Atlantis.


In 2009 there was a report of images of a vast rectangular grid on the Atlantic seabed, which Atlantis-lovers saw as evidence of a lost city. Unfortunately, closer examination suggested that the grid was an image created by the ship that conducted the survey. More credible was a recent survey by archaeologists and geologists of the marshlands of the Doñana Park near Cadiz, Spain, using deep-ground radar, digital mapping and underwater technology. This revealed what could be a city buried in mud by a tsunami. That interpretation is reinforced by the discovery of sites said to be ‘memorial cities’ built by the survivors. This is hardly the city under the sea described by Plato, but he places its destruction at around 10,000 years before his own time, so the Spanish site, which dates from 6000–5000 BC, could be the origin of the Atlantis legend, even if it was several thousand years later than Plato’s estimate.



9. What did the people of the Magdalenian culture, who lived in Western Europe around 15,000 years ago, do with the cups they made from human skulls?


In the fifth century BC the Greek historian Herodotus, in his description of the Scythians who lived on the far side of the Black Sea, relates how they drank from the skulls of their enemies. There have been similar accounts from other cultures, but there was little material evidence until archaeologists investigating Gough’s Cave, a Palaeolithic (Old Stone Age) site in Somerset, uncovered fragments of both human and animal bones – including forty-one pieces of human skull. These pieces, when pieced together, were found to be from half a dozen individuals, and showed what the researchers described as ‘meticulous shaping of cranial vaults’: the skulls had been worked into the shape of cups. However, the archaeologists were unable to tell whether these ‘cups’ were actually used for drinking, or whether they played a part in some other ceremony, such as a burial ritual.



10. What did the Minoans call themselves?


From around the twenty-seventh to the fifteenth century BC, the Minoans on the island of Crete were one of the world’s most advanced civilizations. Their buildings, their art (which influenced that of both Greece and Egypt) and their ability to recover from natural disasters such as earthquakes and volcanic eruptions all attest to a high level of organization and administration. Yet their ethnic origins and language remain unknown, and their writings, in the script known as Linear A, have yet to be deciphered. All of which contribute to the fact that we do not even know how they referred to themselves. It was certainly not ‘Minoan’, a term invented by the British archaeologist Sir Arthur Evans after the mythical King Minos of Crete, who kept the Minotaur in his labyrinth – a story possibly inspired by the elaborate cellars of the Palace of Knossos, which Evans excavated in the early years of the twentieth century.


See also WRITING SYSTEMS 494



11. Who was the victor at the Battle of Kadesh?


The Battle of Kadesh, fought around 1274 BC, was one of the greatest battles of history, and was said to have involved more chariots than any other battle, before or since. Kadesh is also the first major battle for which we have detailed accounts from both sides. In fact, it could be said that we know almost everything about the Battle of Kadesh except who won.


The battle was fought between the armies of the Pharaoh Ramses II of Egypt and Muwatallis, king of the Hittites. After misjudging the closeness of the Hittite forces, Ramses allowed his own troops to become split, leaving him vulnerable to a sudden ambush by the Hittites. By his own account, he was on the verge of defeat when reinforcements arrived and drove off the enemy. Both sides then retreated and a truce was signed shortly thereafter.


For the rest of his long reign, Ramses proclaimed Kadesh as a great Egyptian victory, while the Hittites were firmly convinced they had won the battle. Archaeological investigations have failed to produce evidence to support either side’s claim.



12. Did the Hanging Gardens of Babylon ever exist?


According to legend, the Hanging Gardens of Babylon, one of the Seven Wonders of the Ancient World, were built around 600 BC by King Nebuchadnezzar II of Babylon for his wife, Amytis of Media, in Iran, who was pining for the trees and plants of her homeland. The Gardens were written about and highly praised by Greek historians of the first century BC, which was about a hundred years after they were said to have been destroyed in an earthquake. The earlier Greek historian Herodotus, who lived in the fifth century BC, is said to have included the Hanging Gardens in his own list of the Seven Wonders, but this list has not survived and there is no definite reference to the Gardens in any of his known writings. Curiously, neither is there any known reference to them in Babylonian writings of the time.


Since the site of Babylon was rediscovered in the nineteenth century, archaeological excavations have produced some evidence that match parts of some descriptions of the Hanging Gardens, but none of this evidence is sufficient to confirm their existence. One suggestion is that the Gardens never existed, but were just intended as a poetic device. Another suggestion is that they did exist, but were in Nineveh, not Babylon, having been built by Sennacherib of Assyria in the seventh century BC. The oldest of the Seven Wonders would then have been a confused amalgamation between Sennacherib’s real gardens and Nebuchadnezzar’s mythical version.



13. What caused the collapse of many civilizations around the eastern Mediterranean between the late Bronze Age and early Iron Age?


Between around 1200 and 1150 BC, as iron began to replace bronze as the favoured material for tools and weaponry, a number of civilizations around the Eastern Mediterranean suffered cataclysmic declines from which they never recovered.


In Greece, the great stone palaces of the Mycenean culture were all destroyed, in Egypt the period of the New Kingdom came to an end as the country reeled under foreign invaders such as the mysterious ‘Sea Peoples’, while in the Near East the Hittite empire fell apart, and cities across the region were sacked or burnt to the ground. Various causes, both natural and human, may have lain behind such widespread collapse. There is some evidence of prolonged drought, and of earthquakes and volcanic activity, while some scholars have suggested that mass migrations (possibly connected with climate change) combined with the new iron-based weapons technology may have led to a heightened mood of militarism and a desperate drive for conquest. Or it could be simply that the civilizations that had emerged in the region over the previous two millennia had sown the seeds of their own downfall by becoming too complex to be sustained by the existing systems of rule and administration.



14. What was the original purpose of Stonehenge?


About 5,000 years ago, on Wiltshire’s windswept Salisbury Plain, the ancient inhabitants of Britain built a henge, a simple structure consisting of a bank, a ditch and some diggings known as the Aubrey holes. These holes, named after their discoverer, the seventeenth-century antiquarian John Aubrey, are round pits in the chalk, each about 1 metre (3 ft) wide and 1 metre deep, with flat bottoms. Together they form a circle some 87 metres (284 ft) in diameter. Some cremated human bones have been found in the chalk.


The construction was then abandoned for about a thousand years until 2150 BC, when some eighty-two massive bluestones from the Preseli Mountains in southwest Wales were erected on the site. The stones, weighing up to 4 tonnes, would have had to travel some 380 km (240 miles) from their original location, and much research and speculation has been spent on the question of how they were moved. The most likely method involved moving the stones on boats by river and sea, and then using rollers to move them across land. It has also been suggested that the stones may have been transported from Wales by the ice sheets thousands of years earlier, during the last Ice Age.


But what was it all for? It has been suggested that Stonehenge was a temple, or an astronomical observatory, or a centre of healing, or a place of human sacrifice – but with little known about the life or beliefs of the pre-Celtic inhabitants of these islands, there are few clues to go by.



15. What was the origin of the 260-day Tzolk’in calendar of the Mayans?


We have already encountered the ancient Mayan calendar in connection with whether the world will end in 2012 (→ INTRODUCTION), but the reasons behind its complex interweavings of numerical patterns are almost unfathomable. The combination of two different types of week, one of 13 days, the other of 20, to give a 260-day cycle running in conjunction with the 365-day year, is particularly baffling. The commonest – but by no means satisfactory – explanation offered is that the numbers 13 and 20 appear to have held some special significance for the Mayans.


It has been suggested that the 13-day week may relate to the lunar calendar, being the period between a new moon and a full moon. The trouble with this theory is that it doesn’t add up, as it would give a lunar month of 26 days instead of the more accurate figure of 29. Supporters of the theory respond by saying that you can enjoy the full moon on the day before and the day after too, so the full cycle is 13 days from new to full, 3 days of full-moon watching, then 13 days of a waning moon. Hey presto: 29. But even the Mayans must have felt there was something unsatisfactory about a 13-day lunar week, with the phases of the Moon starting 3 days later every cycle.


As for the 260-day cycle, one suggestion is that it is the period of human gestation, or at least the time between the first missed period and childbirth. Yet there is no evidence to suggest that Mayan midwives had a large influence on the calendar system.



16. Where did the Etruscans come from?


The Etruscans – the ancient inhabitants of Tuscany – were a major power in central Italy from the beginning of the Iron Age to the early days of the Roman empire. Indeed, it was the Etruscans who were largely responsible for turning the small village of Ruma on the banks of the River Tiber into the mighty city we know as Rome. Yet where the Etruscans came from has been a matter of dispute for more than two millennia. The ancient Romans maintained that their origins lay in Asia Minor; the ancient Greeks, on the other hand, believed they were an indigenous Italian race. The Etruscans themselves left no literature, no religious texts nor any other clues as to their origins, apart from some items found in graves and tombs. What little remains of their language makes it clear that it is not Indo-European – indeed, no similarity has been detected with any known language, alive or dead.



17. When did humans discover that the Earth is round?


‘They all laughed when Christopher Columbus said he thought the Earth was round.’ Those lyrics from the Ira and George Gershwin song have a good deal to answer for. By the time of Columbus, we had known for around two thousand years that the Earth was round. The Greek mathematician Pythagoras postulated a spherical Earth in about 600 BC and another Greek, the astronomer Eratosthenes, may not have been far out in his calculation of the radius of the Earth around 240 BC – and from that time, no reputable Greek thinker ever suggested that the Earth was anything but round. A few eccentric early Christian theologians reverted to a Flat Earth theory, on the grounds that the Greeks were pagans and therefore must be wrong, but they were always very much in the minority.


The ancient Greeks themselves disagreed as to who was the first to confirm the shape of the Earth, and we lack sufficient knowledge of the astronomical techniques of the ancient Greeks to make any kind of informed speculation. According to Diogenes Laertius, writing in the third century BC, Pythagoras was the first to write of a spherical Earth; according to Theophrastus, it was the philosopher Parmenides in the fifth century BC; and according to Zeno, it was the poet Hesiod around the start of the seventh century BC. However, none of these writers inform us of the grounds on which they make their claims.



18. What is the story behind the thousands of huge jars at the Plain of Jars in Laos?


In north-central Laos, in the province of Xieng Khouang, thousands of huge prehistoric stone jars have been found at about ninety sites, with between one and four hundred jars at each site. Each jar is up to 3 metres (10 ft) in height and about 1 metre (3 ft) in diameter.


When the jars were first investigated in the 1930s, they were thought to be connected to burial practices, as they were similar to other jars found in Indo-China that had definitely been used for that purpose, but no human or animal remains were ever found in or near the Laotian jars. A local belief is that the jars were used for brewing alcohol, but there is no evidence to support that idea. The jars also seem to be designed to be fitted with lids, and although such lids have been found nearby, no jar has been discovered with the lid in place. Even the age of the jars is unknown, though they are thought to date from the Iron Age, some time between 500 BC and AD 500.



19. What was the cause of death of Alexander the Great?


Alexander III of Macedon was undoubtedly among the most successful military commanders of all time. By the age of thirty, after a ten-year series of campaigns against the Persians and others, he had created one of the largest empires in history. But before his thirty-third birthday, he was dead.


All we know of his death, which occurred in Babylon in June 323 BC, is that it followed an intense fever, and that two days before he died, his soldiers marched past him in tribute as he waved silently. Later Greek and Roman historians, rather like a good many modern journalists, were disinclined to let the facts get in the way of a good story, and came up with a number of different scenarios to account for his death.


Plutarch mentions a fever, which he says developed a fortnight earlier after Alexander had dinner with one of his admirals and then indulged in a drinking session with a friend. Diodorus says he died in agony after drinking a large bowl of wine in honour of Hercules. Others suggest that he was poisoned by Antipater, one of his own generals, who had recently been dismissed as viceroy of Macedonia. Antipater’s son Iollas was Alexander’s wine-pourer, so would have had both the motive and the opportunity.


A less dramatic explanation is that Alexander died from a combination of heavy drinking and a series of wounds sustained in battle, while one more recent suggestion is that he was poisoned by excessive amounts of the hellebore in the medication he took for his injuries. Death by natural causes from diseases such as typhoid, malaria and West Nile fever are also possible. The latest theory, proposed in 2010, is that Alexander’s symptoms – which included not only fever, but also excruciating pains in his liver and his joints, and loss of the power of speech – were consistent with poisoning by calicheamicin, a highly toxic substance produced by certain soil bacteria. Calicheamicin is found in the River Mavronéri in the Peloponnese, a river that the ancient Greeks identified with the River Styx, the mythical entrance to the Underworld, whose waters were said to be deadly poisonous.



20. Were any of the crystal skulls in museums made in ancient times?


The release in 2008 of the film Indiana Jones and the Crystal Skull renewed public interest in such skulls, examples of which are on display in some of the world’s most reputable museums. Said to have been produced by the long-lost Mesoamerican civilizations of the Aztecs or the Mayans, and believed by some to possess mystical properties, the skulls caught the imagination of the New Age movement in the 1960s – and this no doubt boosted the already flourishing trade in fake relics allegedly from pre-Columbian times, a trade that has gone on since at least the middle of the nineteenth century.


Attempts to date the crystal skull in the British Museum have been made at various times since 1950, and in 1996 a joint study of the BM skull and a similar one in the possession of the Smithsonian Institution in Washington, DC, revealed tool marks that must have been made by a jeweller’s wheel – a tool unknown to the Aztecs or Mayans, and which only appeared much later in Europe. The BM consequently reclassified their skull, which they had acquired in 1897, as ‘old’ rather than ‘ancient’.


Whether any of the skulls in other museums or in private hands are genuine antiquities remains an open question.


See also CANNIBALISM 68, CLEOPATRA 84–6, DRUIDS 139–40, EGYPTOLOGY 158–62, THE GREEKS 217–18, LANGUAGE 255–7, THE PYRAMIDS 396–8, ROME 412, THE SPHINX 440–44, UNICORNS 457, WRITING SYSTEMS 493–4, 496
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ANTARCTICA



21. Who was the first person to set foot on Antarctica?


The ancient Greeks named the Arctic after arktos, the Greek word for ‘bear’, referring to the Great Bear constellation, Ursa Major, which is seen in the northern sky. With admirable logic, they called the other end of the globe Antarktike, because it was opposite (anti-) the Arctic. In the eighteenth and early nineteenth centuries, hundreds of expeditions sailed south for the purpose of fishing or exploration, until the ice stopped them making further southward progress. It was only with the United States Exploring Expedition of 1838–42, led by Charles Wilkes, that the existence of land beneath the ice was confirmed and Antarctica was shown to be a true continent.


The first person to set foot on that land after Wilkes had confirmed its existence may have been a member of the crew on an expedition led by the French explorer and sea captain Jules-Sébastien-César Dumont d’Urville; this may have occurred on 20 January 1840. There is some evidence, however, that the American sealer John Davis may have set foot on the Antarctic Peninsula in 1821, but even he was not sure whether he landed on the continent itself or a nearby island, and the precise location of his landing was not properly recorded. There are similar doubts about the location of the 1840 landing by d’Urville’s expedition.



22. What creatures live in Lake Vostok in Antarctica?


Around 4 kilometres (2.5 miles) below the surface of the Antarctic ice lies Lake Vostok, the largest of the subglacial lakes of the southern continent. It has lain hidden for at least 14 million years and possibly twice as long. Its existence was not even suspected until 1967, and not confirmed until 1993. Not even a water sample has been extracted from it, but a Russian team has been drilling through the ice and almost reached the lake when the weather forced them to give up in February 2011. When the coldest season is over, however, drilling will resume and we may soon learn the nature of the life-forms that have grown in this vast but isolated lake, which measures 250 by 50 kilometres (150 by 30 miles). The results will be of particular interest to scientists looking for life elsewhere in the Solar System, as the conditions in Lake Vostok are thought to be similar to those found on some of the moons of Jupiter and Saturn.


Quite apart from the possibility of the discovery of new lifeforms in Lake Vostok, there is another huge unanswered question about the lake.



23. What is the cause of the huge imbalance in the Earth’s magnetic field to the north of Lake Vostok in Antarctica?


Following the confirmation of the existence of Lake Vostok, a good deal of research on its size and nature was conducted by means of radar, either from the air or on the ground. These surveys revealed the unexpected existence of tidal currents and pockets of warm water, and these suggested both geothermal activity and more than one subterranean source for the waters of the lake. The most surprising discovery was made in 2003, when a large discrepancy was found in the Earth’s magnetic field over a considerable area of the lake. The difference between the measured value and the expected value is much greater than can be explained by normal daily variations of the field, and the discovery was seized upon by conspiracy theorists to support a wide range of increasingly bizarre ideas.


Some said the disparity was evidence of a secret city beneath the Antarctic ice. Could it be, the conspiracy theorists speculated, the lost city of Atlantis (→ ANCIENT HISTORY 8), or a US or Russian nuclear facility, or a crashed spacecraft – or even 2 million descendants of Nazis who had fled there after the Second World War?


The most likely explanation, however, is that the disparity is evidence of a thinning of the Earth’s crust beneath the waters of the lake caused by unexplained geological factors in the planet’s distant past. The project of drilling down to the lake’s surface has already taken more than fifteen years, and we may have to wait some time before finding out what is going on at the bottom of the lake, whether it is Atlantis, a Nazi colony, alien activity – or just an interesting piece of geology.


See also CARTOGRAPHY 71


See also PENGUINS 359




[image: Illustration]


ANTHROPOLOGY



24. Is there any biological reality to the idea of different human races?


As our knowledge of genetics has grown, the concept of ‘race’ in human beings has become ever more difficult to define. Before we knew about evolution and genes, it seemed obvious that human beings belonged to various different races. You only had to look at them. As we learned about genes controlling different aspects of a person’s appearance, however, the idea of ‘race’ became ever more difficult to sustain as a biological reality rather than a social construct or a pseudo-scientific attempt to justify xenophobic prejudice. From the genetic point of view, physical differences such as skin colour or hair texture are very superficial.


Recently, there have been attempts to justify a scientific concept of race based on the idea of breeding communities that remain essentially isolated from other such communities and therefore may develop their own genetic strains over a large number of generations. Opponents of that idea, however, suggest that interbreeding has always taken place, and any idea of ‘pure’ races evolving would have been scuppered by the historical movements of populations.



25. Why do Native Americans have grooves on the backs of their teeth?


For more than a century, American dentists have commented on a curious feature found in those of Native American descent: their front teeth have grooves on their backs. Such a characteristic has also been identified in Siberians, which has been taken to support the theory that the early inhabitants of North America arrived during the last Ice Age from Asia across a land bridge to Alaska (→ AMERICA 2). It is still very much an open question how and when this tooth-ridge evolved and what evolutionary advantage it could possibly have conferred .



26. Why are West Indian men three times as likely as white Englishmen to contract prostate cancer?


Many recent studies have confirmed that the incidence of prostate cancer and the associated mortality rate among Afro-Caribbeans is significantly higher than in other groups. Some recent research has extended its scope to show that African-Americans and men in West African nations historically associated with the transatlantic slave trade also have high rates of prostate cancer, suggesting that there is a genetic predisposition to it among these groups. Other research – in Guadeloupe, Martinique, Jamaica and elsewhere – has put the blame on diet or on pesticide use.



27. Did the Dogon people of Mali possess inexplicable astronomical knowledge?


From the 1930s until the 1950s, the French anthropologist Marcel Griaule studied the Dogon people of Mali and in 1946 reported that they apparently possessed extraordinary astronomical knowledge, mostly relating to the star Sirius. According to Griuale, they knew it was part of a binary star system whose companion took 50 years to complete an orbit. Sirius, however, is extraordinarily faint, and its companion star is a white dwarf which is completely invisible to the human eye, and whose existence has only been confirmed by mathematical calculations of the orbit of Sirius. The Dogons also apparently knew about the rings of Saturn and the moons of Jupiter.


More recently, doubt has been cast on the Dogons’ astronomical knowledge, with another researcher suggesting that they are very vague about which star they are referring to. All the same, Griaule’s accounts remain perplexing.


If they really did know about Sirius, there are two theories, one considerably more probable than the other. The first suggests that the Dogon learnt about it from alien visitors, presumably from Sirius. The more likely explanation is that they gleaned the information from a team of astronomers who visited Mali in 1893 to see a solar eclipse.



28. What happened to the Khazars?


We have already mentioned the unexplained disappearance of numerous civilizations at the end of the Bronze Age (→ ANCIENT HISTORY 13). A more recent mystery concerns the fate of the Khazars. The Khazars were an agglomeration of various nomadic peoples, who, between the sixth and eleventh centuries AD, coalesced to create one of the largest states in Eurasia, extending across the steppes of southern Russia from the Aral Sea in the east to the Black Sea in the west, and south across the Caucasus to the borders of what are now Turkey and Iran. Towards the end of this period, the might of the Khazar empire was sapped by battles with Svyatoslav of Kiev, then with the Mongol hordes, and their power faded away. Yet over the next two centuries, reports of Khazarian communities and individuals showed that the people had survived, if not their empire.


Many of these reports were from Jewish sources, which is not surprising, as Khazar royalty and most of its aristocracy had converted to Judaism in the eighth century. As a result, various writers (notably Arthur Koestler in his 1976 book The Thirteenth Tribe) have speculated that Jewish communities in both Russia and Poland may have descended from the Khazars. This theory has yet to be supported by genetic evidence (→ JUDAISM 253–4).
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ARMADILLOS



29. Why do nine-banded armadillos suffer from leprosy?


It is often stated that the nine-banded armadillo is the only animal other than the human that can suffer from leprosy. That is not quite true, as mice and rhesus monkeys have also been infected with leprosy, but the armadillo is certainly the most useful experimental animal for leprosy research, as up to 5 per cent of wild armadillos are thought to suffer from the disease. They are thus not only a valuable source of the bacteria that cause the disease, but also useful subjects for testing possible drugs and vaccines. The question as to why humans and armadillos should have evolved to share a particular susceptibility to the disease may possibly be illuminated when the complete genome of the nine-banded armadillo is unravelled.
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AUSTRALIA



30. When did human beings first reach Australia?


The history of Homo sapiens – modern humans – is generally believed to have begun in Africa around 200,000 years ago, before our species gradually spread across the rest of the world. We know that the ancestors of the modern Aborigines first reached Australia from Asia, but there is still a large discrepancy between various estimates as to when this happened. The earliest human remains in Australia are from a site at Lake Mungo, New South Wales, and have been dated to around 50,000 years ago. Caution has been expressed about this figure, however, as some say that the carbon-dating techniques used are unreliable beyond 40,000 years.


Rocks bearing Aboriginal art have been dated even earlier, to 60,000 years ago, but with equal caution, and claims of 70,000 years have been made for a discovery of Aboriginal tools. It has even been suggested that an increase in the extent of fires in Australia 120,000 years ago is evidence of human activity at that time.


An associated problem is the question of how the first Australians reached their destination. The usual explanation involves a land bridge from Asia to the prehistoric continent of Sahul, formed by what are now Australia and New Guinea. The existence of a land bridge, however, is difficult to reconcile with the lack of similarity between animal species in Australasia and Southeast Asia (the so-called Wallace Line, dividing the fauna of the two regions, cuts through the islands of the Indonesian archipelago). Furthermore, the date at which the land bridge disappeared may not tally with the time the first Australians arrived – so they may have arrived by sea.



31. What killed off the giant kangaroo in Australia?


The giant kangaroo, which was up to 3 metres (10 ft) tall and weighed around 200 kg (450 lb), became extinct around 45,000 years ago, which tallies quite well with theories regarding the date that humans first arrived on the continent (→ 30). A natural conclusion is that the animal was simply hunted to extinction. An alternative theory blames climate change, pointing out that many other large Australian species, including 2-tonne wombats and 5-metre (16 ft) land crocodiles, died out before humans are thought to have arrived on the scene. According to this theory, it was drought that killed off the giant kangaroo.


In 2009, however, an analysis of the teeth of giant kangaroos revealed traces of drought-resistant plants, which was taken by some to point the finger back at humanity, as the animal had evidently adapted to climate change.



32. Why does Australia have so many venomous animals?


It is said that seven of the world’s ten most venomous snakes are to be found in Australia. Fortunately, the snakes tend to avoid people and there has not been a death from snakebite in Australia for many years. On the other hand, box jellyfish, stonefish, and both funnel web and redback spiders do continue to kill people. All of which raises the question as to why so many species have evolved a deadly weapon against humans in a continent in which the human population has always been very sparse.


In the seas around Australia, the fatal attractions include the long tentacles of the box jellyfish whose powerful venom may cause excruciating pain and even death from cardiac arrest. The blue-ring octopus is another of the world’s most toxic sea creatures: although only the size of a golf ball, it delivers a venom that paralyses its victim, with no known antidote. Perhaps most painful of all, however, is the stonefish, which lurks at the bottom of reefs, disguised as a rock.


Back on land, apart from the snakes, Australia offers the funnel web and redback spiders, of which the latter are known to have developed an unpleasant habit of nesting under lavatory seats. Thanks to the development of anti-venoms, deaths from spider bites are now very rare, but that does not alter their level of toxicity.


Snakes in India or scorpions in Mexico may be responsible for far more human fatalities, but the wide variety of fauna with anti-human capabilities in Australia is remarkable.
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BATS



33. What is it like to be a bat?


In 1974 the American philosopher Thomas Nagel wrote a paper with this question as its title, and his essay has since become one of the most widely cited papers in any discussion of consciousness. Nagel argues that mental activity cannot be explained in terms of a physical process without losing the subjective experience. There can never be an objective account of a conscious experience. Or, to put it another way, only a bat can know what it is like to be a bat.
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BEES



34. Why have half the honeybee colonies in the USA and Europe collapsed since 2006?


In Europe, it is known as honey-bee-colony depopulation syndrome, while in America they call it colony collapse disorder. Whatever the name, the result is the same: previously thriving colonies of honeybees can suffer catastrophic collapse. Since 2006, Europe and the USA have lost around half of their honeybees, and nobody quite knows why. Mites, parasites, fungi, pesticides or viruses could be to blame; even GM crops have been accused, and recent research has identified a parasite and a fungus that appear to have been present in all collapsed colonies; but the precise cause is still unknown.



35. How do bumblebees manage to fly?


Until 1996, bumblebees posed a big problem to the science of aeronautics, The problem was raised at the University of Göttingen in Germany in the 1930s, when a calculation was made that showed that according to everything that was known at the time, there was no way a bumblebee’s wings, flapping at the rate they do, could possibly produce enough lift to enable the bumblebee to fly. Its body weight was simply too high to be kept airborne.


In 1996 researchers in Cambridge seemed to have found the solution. By building a model of a flying insect and analysing the forces acting on it, they discovered a previously unknown source of lift, created by vortices of air trapped around the creature’s body. For some years, this allowed bumblebees to buzz around in peace, in the knowledge that their flight was scientifically possible after all. In 2001, however, Michael Dickinson and James Birch of the University of California came up with a more detailed picture of air flow over an insect wing, and in so doing cast renewed doubt on the possibility of bumblebee flight. After creating a robotic fruit fly that was more sophisticated than the Cambridge bumblebee, they concluded that the vortices identified in the earlier work could not explain the mystery of bumblebee flight after all.


Ever more complex models of flying insects followed, but there is still a discrepancy between theory and practice, possibly due in part to a difficulty in accurately simulating the rotation of an insect’s wings during flight. A recent study compared the actual ability of bumblebees to lift weights with theoretical predictions of how much they could carry. While the latest models stated that a bumblebee should be able to lift its own body plus an additional 53 per cent of its own weight, the experiments showed that the weight-lifting abilities of bees are 18 per cent better than predicted. So there are clearly some aspects of a bee’s flying ability that we still do not properly understand.



36. Do bumblebees have personalities?


The question of whether animals have personalities has been intriguing a number of researchers in recent years, and a flurry of papers have reported that creatures such as spiders, squid, blue tits and social bees have all shown behaviour indicating that individuals possess something analogous to human personality. For the purpose of these experiments, ‘personality’ is equated with ‘individual-specific consistency in their behaviour across time and context’. In other words, if an animal shows an identifiably different behaviour to another of its species in response to a similar situation, and that difference is maintained over time, then the animal has a personality.


In 2010, researchers at London University reported the results of experiments to monitor the reactions of bumblebees when they encountered flowers of a colour they had not previously seen. Using artificial flowers with sucrose solutions at their centres, the researchers measured the time bees spent foraging at each flower. As is generally the case with animals encountering something new, they spent longer investigating the strangely coloured flowers, either out of interest (neophilia) or suspicion (neophobia), but the overall results fell short of confirming that bumblebees have personalities. In that respect, the experiments started well by showing that individual bees showed differing behaviours towards the new plants, but those differences were not exhibited consistently over an extended period: ‘We conclude that for the neophilia/neophobia paradigm used here, bumblebee foragers do not fulfil the criteria for animal personality in the common sense of the term. Instead their behavioural response to novelty appears to be plastic, varying on a day to day basis.’


More research is clearly needed.



37. What information do bees obtain from watching the waggle dance of others, and how do they obtain it?


Ever since Karl von Frisch began to decipher the dance language of honeybees – for which he received a Nobel prize in 1973 – work has continued to understand this means of communication. We now know that the choreography of a bee’s ‘waggle dance’ contains information about the direction, distance and quality of a food source. The dance starts with a run forwards, during which the bee conveying the information waggles its posterior and buzzes, then it turns right, returns along a semicircular path to its starting place, runs forwards again, then turns left and again returns in a semicircle. This figure-of-eight manoeuvre is repeated many times.


The direction of the initial forward run indicates the angle between the Sun and the food source, while the speed of the dance indicates its distance. Thanks to recent research, we know that European bees can communicate with Asiatic bees of the same species, though the Asiatic bees tend to get distances wrong until they get used to their visitors. We also know that when deprived of sleep, bees can still communicate distance accurately, but their indications of direction become unreliable.


What we do not know is how this information (and how much of it) is picked up by the other bees that are present when the dance is being performed. Besides the choreography, the dancing bee also buzzes and emits chemicals, which may be smelt by other bees. Experiments with robotic bees seem to suggest that the dance is enough, but other experiments seem to confirm that sound and chemistry also play a part. Doubt has also been cast on how accurately the audience perceive the intentions of the dancer, or whether there is still a strong hit-and-miss element in their attempts to follow instructions.
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BIOLOGY



38. What is life?


Poets, theologians and scientists have all pondered this question at length, but none has come up with a totally convincing answer. From a scientific point of view, the question is how atoms and molecules of hydrogen, carbon, oxygen and other elements combine to form living plants, microbes, animals, human beings and everything else in the living world, which utilize energy and energy-giving items in their environment to grow and reproduce, and which after death turn back into inorganic material from which new generations may be formed. What is the literally vital (from the Latin vita, ‘life’) element that gives something life? Or, as the great Austrian physicist Erwin Schrödinger put it in his 1944 book What is Life, ‘How can the events in space and time which take place within the spatial boundary of a living organism be accounted for by physics and chemistry?’


The subsidiary question, known as Schrödinger’s paradox, is how life apparently manages to circumvent the second law of thermodynamics. According to that law, all closed systems – whether we are talking about the motion of the molecules of a gas in a test tube, or the collisions between balls on a snooker table, or the behaviour of the entire solar system – approach a state of maximum disorder. Without any external input, the energy within a system will tend to diffuse and disperse, causing all apparent order and organization to decrease. By contrast, life can only function if chemical elements form themselves into ordered structures that maintain their integrity. A living organism obtains energy from food or light and utilizes that energy to maintain a highly ordered state. Organisms are organized. Living organisms may decay and die just as inorganic materials corrode and crumble; the difference is that a living organism may leave behind the seeds from which a new generation will emerge. Once life appears, it seems to have a tendency to spread, bringing order rather than the increasing disorder predicted by the second law of thermodynamics. The only answer must be that life is not a closed system. The increase of order inside an organism must be more than balanced by an increase in disorder in the universe as a whole.



39. What causes ageing?


The search for an elixir of life that would negate or reverse the ageing process has occupied philosophers, alchemists and snake-oil salesmen for centuries, but there cannot be much hope of finding one until we know why organisms grow old and die. Since the 1980s, there has been a breakthrough in the understanding of the biology of ageing involving research into the function and operation of the strings at the ends of DNA molecules, called telomeres. With each reproduction of a cell, the telomere string has been found to grow shorter, thus acting as a sort of counter for the number of times the cell has reproduced. When the telomere has shortened to nothing, the cell stops reproducing and dies.


The optimists might say that all we need to achieve eternal youth is to find a way of resetting the telomere counter, or modifying the DNA in a manner that would stop the telomere-shortening process. An enzyme called telomerase is known to have such a function, and a good deal of research is being conducted to try to discover a method of turning that to youth-giving advantage. The question remains as to how telomeres evolved in the first place. One can only wonder whether, before telomeres appeared on the scene, all living organisms were immortal, unless some external event brought their lives to an end.



40. What causes a living cell to die?


Besides the telomere-related ageing process, cells die for two main reasons: necrosis (corresponding to illness or injury) or aptosis (an inevitable, biologically pre-programmed cell death). Aptosis, which has been described as a ‘suicide mechanism’, occurs as a response to signals that may come from outside (extracellular) or inside the cell itself (intracellular), and each of these types of signal may take many forms.


What links all the different reasons for cell death, and why cells need to undergo a constant process of reproduction and death anyway, are still unknown.



41. How do different cells know where to go during the development of an embryo?


A human body is made of around 100 trillion cells of about two hundred different types. All this begins with the fertilization of a single egg cell, which then divides and continues dividing, leading to the creation of innumerable cells. Our DNA may include the instructions for undifferentiated cells to turn into the right types in the right proportions to build the human body, but how do those cells, once formed, know where to go? What tells the cells designed to form the feet to head for one end of the building site, while the brain cells go to the other end?


Current research on this question concentrates on substances called morphogens, which influence both cell differentiation and cell position in the embryo. Some morphogens have been identified, but knowing what is responsible for giving cells their sense of direction is not the same as knowing how this information is put into operation.



42. How does the body regulate blood supply to its cells?


Cells need a blood supply in order to survive. The blood carries nutrients to the cells and carries away waste products, not directly but by filtering into the so-called interstitial space between blood capillaries and cells. The regulation of blood vessels is affected by a protein called VEGF (vascular endothelial growth factor), which comes in many different forms, some pro-angiogenic (encouraging the growth of blood cells) some anti-angiogenic (inhibiting it). If we could fully understand how VEGF works, that might supply us with a way of turning off the blood supply to cancerous tumours and starving them of the nutrients they need to survive.



43. Why do cancerous tumour cells migrate to different parts of the body?


Cancer results from a single cell that is genetically damaged and as a consequence undergoes a process of uncontrolled division and growth. Not only does it not know when to stop growing, but parts of the original cancerous growth, or primary tumour, may break off, travel through various routes to different parts of the body, and modify themselves into forms that can grow in the new environment as secondary tumours. If we knew the cause and mechanics of this modification process, we might be able to prevent secondary tumours from forming.


Beware of false knowledge;it is more dangerous than ignorance.


George Bernard Shaw (1856–1950)



44. Why can some creatures, such as salamanders, regrow lost limbs while others, such as humans, cannot?


Salamanders, flatworms and a number of other creatures can easily regrow lost body parts, including organs, muscle and nerves. Human regenerative capabilities, on the other hand, are much more limited: we can grow new skin and nerves, but an entire arm or leg is out of the question. Yet we know the body must possess the information needed to grow limbs, or it could not have done so during the embryonic stage.


Research on creatures that can regrow limbs, together with research on embryonic development, has identified the proteins responsible, as well as some of the genes that turn them on and off. One theory is that the key to regeneration lies in reproducing the conditions in the amniotic fluid during the development of an embryo. Indeed, some regeneration has been reported in mice with missing limbs that have been fitted with sleeves containing the right ingredients. Another theory holds that at an early stage of evolution, we all possessed the ability to regrow lost limbs, but while salamanders and worms have kept it, humans and other mammals have lost this ability, possibly through the development of a sophisticated immune system that prevents it from operating. The key to regeneration, if this is the case, would lie in unblocking the mechanism that stops this regenerative ability from functioning after the body is first formed.



45. Is there any hope that the people who have had their bodies – or just heads – cryogenically frozen may one day live again?


Cryonics is the procedure whereby a person’s body (or just their head or brain) is frozen at death, the person concerned hoping that in the future they may be revived and cured. The number of people – mostly, if not all, Americans – who have undergone this procedure is estimated to be between 75 and 200. These figures include some who defrosted and had to be buried after the companies that froze them failed financially.


But is there any hope that such a procedure might work? Critics of cryonics, when it was first introduced in the early 1960s, very reasonably objected that the procedure involved the formation of ice crystals, which would cause irreparable damage to tissues, particularly in the brain. To prevent such injuries, the freezing technique was later improved by pumping the body full of cryoprotectants – chemicals such as the natural antifreeze found in various Arctic and Antarctic insects, fish, amphibians and reptiles.


On the general topic of resuscitation, there are two main schools of thought:


On the one hand, there is the argument that when you’re dead you’re dead, and nothing can change that. Since US law only permits the freezing of a body after death has occurred, that would rule out any chance of resuscitation.


On the other hand, sixty-one scientists signed an open letter in 2010 saying that in their view ‘Cryonics is a legitimate science-based endeavour’ and that ’there is a credible possibility that cryonics performed under the best conditions achievable today can preserve sufficient neurological information to permit eventual restoration of a person to full health’.


That ‘credible possibility’ could, of course, just mean that we know so little now about how the brain stores its information and memories that we don’t know how much is irrevocably destroyed by death and the freezing process. If we do not know how something works or what has stopped it working, there is a credible possibility that we might one day find out and be able to mend it.


See also DNA 132–4, EVOLUTION 182–6


For lust of knowing what should not be known,We take the golden road to Samarkand.


James Elroy Flecker (1884–1915)
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BIRDS



46. Why do so many birds fly into windows?


According to Daniel Klem, who is probably the world’s greatest authority on birds flying into windows, at least 225 species of birds have been seen flying into windows in the USA and Canada, and his estimate for the number of birds killed by flying into glass is somewhere between 100 million and 1 billion a year. Some say that birds fly into windows because they see the reflections of trees and grass in the glass; others say they are attacking their own reflection, which they see as another bird that needs to be chased from their territory. But however you (or the bird) looks at it, such birds clearly do not have the ability to perceive or understand reflections. In many ways, a bird’s eye is a far more sophisticated and intricate organ than a human eye, yet we have no problem with glass or mirrors. A reflection-detection gene would have great survival value in the bird world, but as glass windows have only been in widespread use for a few hundred years, perhaps evolution has not had time to catch up. On the other hand, hedgehogs in the north of England have been observed scurrying across motorways instead of curling up in front of motor vehicles and being squashed, so life-saving evolutionary changes do sometimes happen relatively quickly.


We may, however, be on the verge of some interesting discoveries about the visual abilities of birds, thanks to research into our next unknown…



47. Do migrating birds use the Earth’s magnetic field to navigate?


The question of how migrating birds find their way has long been a puzzle, but the idea that the Earth’s magnetic field plays a part has been around for a long time. Only recently, however, has an explanation been offered as to how this might work. The key is the discovery of proteins called cryptochromes, which have been found to be sensitive to the extremely weak variations in the Earth’s magnetic field. The theory is that if birds’ eyes contained cryptochromes, they could ‘see’ the Earth’s magnetic field and steer by it. As long as they do not fly into any windows on the way.



48. How much do chickens communicate with each other by clucking?


Researchers in Australia have claimed that chickens can convey at least twenty types of message in their clucking behaviour. Not only that, but their communication is sophisticated and involves high-level decision-making. Using an animated CGI rooster and monitoring hens’ responses to its clucks and movements, Chris Evans and K-lynn Smith of Macquarie University, New South Wales, drew the conclusion in 2009 that chickens can effectively talk to each other. Not only do they have different clucks to warn other chickens of different types of predator, such as hawk or fox, but their clucking also gives information about the quality of food they have found. Most intriguing of all, it was found that roosters alter their food clucks according to who is listening. If there is a hen nearby, they squawk about the food as part of a courtship display, but if a larger male is in the vicinity who might steal the food, they keep quiet and rely on gestures to lure the hen to the dinner table. However, the limitations of what chickens can say, and the matter of whether it can be called language, are still open questions.



49. Why do birds interrupt each other’s songs?


There are three main theories about why birds sometimes start singing before another bird has finished its own song. Some researchers have argued that it’s an aggressive signal; some have said that it’s a signal, but not necessarily aggressive; while others maintain that it just happens and doesn’t mean anything at all. Whether a bird is interrupting another or merely joining in a duet may, of course, be difficult to determine. It is known, however, that zebra finches only sing duets with each other after they have become a couple.


See also DODOS 135, PENGUINS 359, SEX 417
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BLACK HOLES



50. What happens at the centre of a black hole?


In 1931 the Indian physicist Subrahmanyan Chandrasekhar calculated that when a high-mass star collapses, the gravitational pull of its mass can be enough to compact it into an ever smaller space until it has shrunk to nothing, but a nothing of huge mass. In other words, it has a radius of zero and infinite density. Furthermore, its gravitational pull will be so great that anything – even light itself – within a certain distance (later called the event horizon) will be sucked in and never escape.


The whole concept seemed so preposterous to some astronomers that they refused to accept it, but later observations confirmed Chandrasekhar’s theory, and his infinitely tiny yet infinitely mighty masses were dubbed ‘black holes’ (despite long resistance by the French, as the term, when translated into their language, means something rude).


Black holes are now accepted as part of the cosmological landscape, but the infinite density at their centres continues to pose problems. According to Einstein’s theory of general relativity (→ EINSTEIN 165), at the centre of a black hole space-time curvature becomes infinite and the pull of gravity is infinitely strong. Mathematically, the centre of a black hole is a singularity where space and time break down – as do the laws of physics themselves.



51. Which came first: black holes or galaxies?


Black holes have an important role to play in our theory of the formation of the universe. As more black holes were discovered, it was noticed that many galaxies had one at their centre – raising the question of whether the black hole had played a role in the formation of the galaxy itself. The standard picture once accepted by most astrophysicists had the Big Bang creating vast amounts of gases and energy; the gases then coalesced into the solid matter from which stars were formed; the stars then arranged themselves in galaxies through gravitational pull; and black holes were formed by stars burning out and collapsing. But recently a new possibility has been raised: was it in fact the black holes that had provided the gravitational pull to attract the stars and keep them in their galactic formation?


In 2009 astronomers in California estimated the mass of black holes in galaxies 12 billion light years away. Comparing the mass of a black hole with the total mass of its galaxy revealed a significantly higher figure than had been obtained for closer galaxies. Since the measurements, because of the distance, relate to a situation that pertained 12 billion years ago, and black holes cannot diminish in size, the Californian team concluded that the other galaxies must have grown around the black holes at their centres. As Christopher Carilli of the National Radio Astronomy Observatory put it: ‘Black holes came first and somehow – we don’t know how – grew the galaxy around them.’ The study, however, only took in four galaxies, and other astronomers have suggested that they may not be typical and that no clear conclusions can be drawn.



52. Why is the Sun moving so fast?


We all know that the Moon orbits the Earth about once a month and that the Earth orbits the Sun once a year, but it is easy to forget that the Sun is itself orbiting the centre of the Milky Way galaxy, moving at a speed of about 220 km (135 miles) per second in an orbit that takes about 240 million years to complete. The problem is that according to everything we know about the Milky Way and the laws of planetary motion devised by the German mathematician Johannes Kepler (1571–1630), the speed of the Sun ought to be only 160 km (100 miles) per second.


The Sun is not the only star moving at a speed different from that predicted. Accounting for such discrepancies, both in the Milky Way and other galaxies, is one of the major problems in cosmology.


Observations from the Hubble telescope have suggested a strong relationship between the rotational speed of stars and the mass of the black hole at the centre of their galaxy, but the reasons for this are unknown. A disc of dark matter (→ COSMOLOGY 107) at the edge of the galaxy could explain it, but another possible explanation involves a change in the laws of physics for objects on a galactic scale.



53. How many black holes are there in the Milky Way?


Until the early years of the present century, the existence of a black hole at the centre of the Milky Way was a matter for speculation. But as the evidence of its gravitational influence grew, the presence of a super-massive black hole at the heart of the Milky Way became undeniable. In recent years it has been located in the constellation of Sagittarius, and its mass estimated at 2 or 3 million times that of our Sun.


In 2009 a team of Harvard astrophysicists researching the early universe suggested that there could be hundreds of black holes in the Milky Way, the result of collisions with other galaxies a long time in the past. The Harvard team said that as their theory was a new one, nobody had been looking for such objects – and without the usual shining star cluster around a black hole, their proposed black holes would be ‘all but impossible to find’.
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BOUDICCA



54. Where did Boudicca fight her last battle with the Romans?


There is an oft-repeated story dating back to the 1930s that Boudicca, the queen of the Iceni who rose up against the Roman conquerors of Britain, is buried underneath a platform at King’s Cross Station in London (though different accounts give different platform numbers). Whether this story was originally a hoax or based on a misunderstanding of a place name is unknown. The site of King’s Cross used to be the village of Battle Bridge, but the word ‘battle’ in that name is thought to be a corruption of ‘broad ford’ rather than referring to any specific battle.


Leicestershire, Warwickshire, Essex and Northamptonshire have been suggested as possible locations of Boudicca’s final defeat by the Romans, in AD 60 or 61. But all these surmises appear to be based not on any hard evidence for a particular location, but rather on the assumption that her army would have retreated north from London by the Roman road known as Watling Street.
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THE BRAIN


Let’s admit it: we just don’t know how brains work. Ever since thinkers started pondering the question, there has been a tendency to adopt the latest technological ideas to try to explain mental processes. The ancient Greeks saw the brain as an elaborately engineered plumbing system; much later, in the early twentieth century, it became an electrical circuit; and most recently the brain has been compared with a highly complex computer network. Every theory seemed to explain some aspects of brain function while ignoring others, yet ever since the seventeenth-century French philosopher René Descartes, and perhaps for even longer, one question has remained a matter of intense debate among philosophers and every type of neuroscientist:



55. How are the mind and the brain connected, if at all?


The brain, as we see it, is an organ for receiving and processing information. We can now look at individual neurons (nerve cells) in the brain and watch them working. Thanks to highly sophisticated brain-scanning methods, we can watch a brain as its owner thinks and see which parts are active. To some extent, we can therefore discern the mechanics of mental processes. But while we are thinking, we may know what we are thinking about; we have subjective experiences connected to those thoughts; we may even decide what we want to think about. This subjective side of our mental activity is called the mind (which is closely related to, though not identical with, the concept of consciousness). How we see the mind–brain relationship essentially comes down to two (or possibly three) choices:


(i) All events in the brain operate in accordance with the same laws of physics, so the brain completely determines all our behaviour, including subjective experiences. The mind, in other words, is just part of the brain.


(ii) The mind is a higher level process than the brain. It may both influence and be influenced by what goes on in the brain, but is a radically different type of process.


(iii) Subjectivity is just an illusion, so there’s no mind–brain problem anyway.


This problem cannot be resolved until we know a great deal more about how the brain functions and what consciousness really is.



56. Will it ever be possible to read someone else’s thoughts by examining their brain?


Shortly after the discovery in the early 1950s of the DNA double helix and the associated information-carrying messenger-RNA molecules, there was hope in some quarters that this would lead to an understanding of how the brain functions. In particular, some scientists thought that memories or new concepts or any other new piece of information corresponded with a newly formed RNA molecule in the soup of brain chemicals. If this was right, it should be possible, the theory went, to extract information from one animal’s brain and inject it into another animal of the same species. Several experiments – with fish, worms, rats and other creatures – were performed to test the theory. Sadly, before any strong conclusions could be drawn, our understanding of the way RNA works made it clear that codifying memories could not be part of its function and the memory-transfer experiments stopped.


Quite how knowledge resides in the brain is still an open question. Individual neurons may be stimulated to produce specific mental responses, but it could be, depending on one’s answer to the previous question, that what we think of as knowledge is just the mind’s way of interpreting a neuron and the links called synaptic pathways that lead from one neuron to another.


Perhaps one day a complete map of the 100 billion or so neurons plus the trillions of synapses in an individual’s brain will tell us everything we need to know about what they are thinking. But for the time being at least, we can’t tell what someone is thinking by examining their brain activity. But if we cannot read what a brain is thinking by monitoring it with scientific equipment, we might ask whether it is possible through some sort of direct brain-to-brain exchange of information – which bring us to the next question:



57. Is telepathy possible?


Since the nineteenth century, a vast number of experiments have been conducted to test whether mind-reading is a reality. Rationalists point to the many hoaxes and frauds in this area, and to the fact that, even when an apparently well-designed experiment has given a result significantly supporting the telepathy hypothesis, such experiments have always proved impossible to repeat reliably. Parapsychologists, on the other hand, tend to assert that while no individual proof of telepathy has ever been demonstrated, the large number of published studies supporting it taken as a whole cannot be explained away as mere chance or, indeed, by any means other than accepting that some degree of telepathy has taken place. During the Cold War years, both the Soviet and US military intelligence organizations believed so much in the possibility of telepathy that they expended a great deal of energy in experiments in ‘remote viewing’ (not to mention trying to kill goats by staring at them), but the results were, to say the least, unconvincing.



58. Why have human brains been getting smaller for the past 20,000 years?


The first human beings of the genus Homo evolved over 2 million years ago. Homo sapiens has been around for some 200,000 years. Examination of skull sizes in the fossil record show that for nearly all of human history our skull sizes have been increasing. That appears to make sense. Bigger brains, at least in relation to body size, seem to indicate greater processing capacity and a higher level of intelligence. Yet in the past 20,000 years, comparisons of cranial capacity show that our brains have been getting smaller. This is difficult to explain, though several theories have been advanced, including the following:


(i) Our brains may have got smaller overall, but certain parts of the brain, such as the cerebellum (which controls motor movement coordination), have grown. The result is a smaller but more efficient brain.


(ii) Larger brains may not always be a sign of intelligence. Wolves have larger brains than dogs and are better at problem-solving, while dogs are better at carrying out learned tasks. Early humans may have had more problems to solve.


(iii) We are getting stupider.


Further research is clearly needed.



59. Why do people with more friends have larger amygdala?


The amygdala, two almond-shaped portions of the brain deep in the temporal lobes, is the part of the brain responsible for emotions. The size of the amygdala has been associated, both in humans and other primate species, with the size of an individual’s social circle. Indeed, in a paper published at the end of 2010, it was reported that amygdala size correlates with the number of ‘friends’ people have on Facebook.


Whether increased social activity leads to growth of the amygdala or a large amygdala encourages social activity is unclear. There is also the question to what extent the number of a person’s Facebook ‘friends’ tallies with their number of real friends, and also the question of how either of these numbers relates to the intensity of their social calendar.



60. How can a single brain cell hold the concept ‘Brad Pitt and Jennifer Aniston’, while remaining unresponsive to each of the individuals involved?


In 2005 Rodrigo Quian Quiroga of the California Institute of Technology in Pasadena published research that has raised all sorts of questions about how the brain works. Studying epileptic patients who had been implanted with devices to monitor brain-cell activity, he was able to detect individual neurons that became active in response to the patient seeing pictures of well-known people. In one patient, he identified a cell that only responded to pictures of Bill Clinton. Another had a Jennifer Aniston cell, and so on. Most remarkably, however, he found one case of a neuron that responded to pictures of Brad Pitt and Jennifer Aniston together, but remained inactive when the patient was looking at either Brad Pitt or Jennifer Aniston alone.


The idea of a ‘grandmother cell’ was coined in 1959 by the neurobiologist Jerome Lettvin to mock the suggestion that a single cell could be responsible for identifying an individual person. Nobody now believes that the elimination of one neuron could cause us to forget dear old Granny, but Quiroga’s research clearly demonstrates hitherto unsuspected complexity in what information a single cell may hold. However, whether the Pitt + Aniston cell can be reprogrammed to become a Pitt + Jolie cell, as the leading man changes partners, is unknown.



61. Are sex and violence linked in human brains as they seem to be in mice?


According to a report published in 2011, experiments on mice have identified a small cluster of brain cells that come to life when the mouse is fighting, and also when it is having sex. When these cells are stimulated in a male mouse, it will attack any other male that comes near – even if the other male has been castrated or anaesthetized, which is normally enough to make another male mouse ignore it. The stimulated mouse will also attack females, but only if he is not already mating with them. On one occasion the male concerned even attacked a stuffed laboratory glove.


The results seemed to show that sex and violence are linked in the mouse’s brain. ‘I think there’s every reason to think that this would be true in humans,’ said David Anderson, one of the researchers responsible for the finding. As someone once asked, ‘Are you a man or a mouse?’ Perhaps, as far as sex and violence are concerned, it could be too close to call.



62. How do general anaesthetics work?


Well, they consist of a cocktail of drugs that put you to sleep, relax your muscles and prevent you from feeling anything – and you don’t remember anything, unless something goes terribly wrong. We all know that, but quite how they do the job so well is still not completely understood. The general view is that general anaesthetics operate directly on the central nervous system to inhibit synaptic transmission, in other words, they interfere with the way neural impulses are transmitted between adjacent neurons. This results in a general loss of consciousness that affects sensory awareness in all forms and in all parts of the body. Yet the precise biochemistry behind the whole process has yet to be explained.



63. Are cell phones bad for us – or might they be good for brain function?


Ever since mobile phones became popular in the early 1990s, there have been concerns, and scare stories, about them being a health risk and even a possible cause of brain cancer. Research has failed to confirm these dangers, but in February 2011 a study was published claiming to show that spending 50 minutes with a cell phone at one’s ear does change brain-cell activity.


Specifically, the researchers found that glucose metabolism, which is a general sign of brain activity, increases in the area of the brain closest to the phone’s antenna. The significance of this, the researchers and other experts have said, has yet to be assessed. As we all know, spending fifty minutes sitting next to someone who has a cell phone at his ear can also be a stressful experience, but that is another matter.


See also CONSCIOUSNESS 101–5, LANGUAGE 255, MEMORY 288–95
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BRUSSELS



64. What is the origin of the small boy depicted in the Mannekin Pis statue in Brussels?


One of the most popular tourist attractions in Belgium is the statue in Brussels known as Mannekin Pis (‘little man pee’), depicting a naked little boy urinating into a fountain. The sculpture was designed by Jerome Duquesnoy and dates back to 1618 or 1619, though it replaced an earlier similar statue that may have dated back to the fourteenth century. Yet the reason for the little boy’s quaint pose, in either the original or its replacement, is buried beneath piles of myth.


One story is that the statue celebrates an incident in which the little boy put out a fire by peeing on it, thus saving a king’s castle from burning down. A similar tale has the little boy urinating on the fuse of explosives left at the city walls by an invading force.


Another version says the statue is of the infant Duke Godfrey III of Leuven, who is said to have urinated on enemy troops from a position high in a tree where he had been lifted in a basket to keep him safe from the battle.


Or you may prefer the tale of a rich merchant whose son went missing and who vowed to commission a statue of the boy exactly as he was found.
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BUTTERFLIES



65. How do monarch butterflies know where to go on their long migrations?


The monarch butterfly is an extraordinary creature. Each year, beginning in August, vast numbers of them begin a migratory flight from Canada and the north of the USA to Mexico. The journey, which takes two to three months, covers between about 3,000 and 5,000 km (2,000–3,000 miles). It is possible that none of the butterflies that embark on the journey reach the destination: monarchs are prolific and fast breeders, and the butterflies that arrive in Mexico in the autumn may be three or more generations separated from those that began the migration at the end of summer.


As many as 300 million monarchs may eventually spend the winter in Mexico, of which around half will have died before the flight back in spring. Then once again the two- or three-month flight may involve three or more generations, before the monarchs reach their summer home. Unanswered questions remain: when they emerge from their chrysalises, how do the young butterflies know where they are on the migration route, and what cues do they pick up from their environment to show them the way ahead?



66. If you teach a caterpillar something, will the butterfly it turns into retain that knowledge?


Earthworms have been taught to turn one way or the other in a T-shaped enclosure. Just place food at one end or the other of the top bar of the T and the creature will learn. It is reasonable to assume that caterpillars would be similarly easy to teach. But what, if any, of this training would be carried over when the caterpillar metamorphoses into a butterfly? Does a left-turning caterpillar turn into a leftwards-flying butterfly?


As the main task of the caterpillar brain must be to keep its body working satisfactorily, it must be radically different from the butterfly brain, which has a totally different set of bodily priorities. But even though the caterpillar’s brain turns to soup as it metamorphoses into a butterfly, it would be interesting to know if anything in the caterpillar’s mental life is carried through to its role as a butterfly. No research seems to have been done in this intriguing field.


The sum part of ignorance that we arrange and classify we give the name knowledge.


Ambrose Bierce (1842–1913)
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CANNIBALISM



67. Was cannibalism ever a normal human practice?


In William Arens’s 1979 book The Man-Eating Myth: Anthropology and Anthropophagy, the author argues that throughout the ages people have spread tales of anthropophagy (i.e. cannibalism) in order to discredit their enemies and establish their own cultural superiority. He concluded that cannibalism was never a widespread practice, and that accounts of it are generally steeped in racism and are over-dependent on hearsay evidence. In the opposite corner are Daniel Diehl and Mark P. Donnelly, who in their 2006 work, Eat Thy Neighbour: A History of Cannibalism, insist that the practice was widespread in ancient times.



68. Did our Stone Age ancestors eat their own dead?


Almost all cultures include horror stories of flesh-eating ogres in their myths, but convincing evidence of widespread cannibalism among ancient peoples is very rare. In the 1990s a team of French and American archaeologists began investigating a 100,000-year-old Neanderthal site in a cave at Moula-Guercy close to the River Rhône in southern France. In 1999 they reported that they had found human bones from which the flesh had been removed in the same way that the Neanderthals butchered animal meat. This appeared to suggest cannibalism, but the archaeologists could not say whether this was part of a ritual, or an act of desperation at a time of famine, or whether it was standard practice among the Neanderthals of the time.


In 2009 a much larger collection of butchered human bones was found in the village of Herxheim in southwestern Germany. This appeared to present much clearer evidence of everyday cannibalism – and among modern humans, for these remains date from the early Neolithic period, between 7,000 and 7,500 years ago. Researchers concluded that over a period of a few decades, people at this site ate hundreds of their fellow humans.


Some archaeologists suggest that the evidence points not to cannibalism, but to a ritual practice in which bodies that had previously been buried were disinterred, dismembered and the flesh removed, before being reburied. To the sceptics, scratch marks on bones do not necessarily mean that our ancestors were cannibals.



69. Were the Anasazi people of the American Southwest cannibals?


In 2001 in New Orleans the Society of American Archaeology held a symposium under the title ’Multidisciplinary Approaches to Social Violence in the Prehispanic American Southwest’. Under the cloak of that academic title lay one simple question: Did the Anasazi, who were the ancestors of the Pueblo Indians of the southwestern USA, routinely eat each other, roasted or boiled, in the period between AD 900 and 1200?


There are two sides to the debate, dubbed ‘the bleeding hearts’ and ‘the rip-their-hearts-out’ factions by the Colorado archaeologist Steven Lekson. The pro-cannibalism faction cited the usual evidence – cut marks, abrasions and marks that human bones and cooking pots could have left on each other. The anti-cannibalism faction proposed various alternative theories, suggesting that the bodies may have been prepared by reburial, or may have been preyed upon by wild animals, or might even have been the corpses of executed witches. The matter may only ever be resolved if archaeologists discover either a recipe book from the period or a well-preserved body with human flesh in its stomach.
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CARTOGRAPHY



70. How did Martin Waldseemüller know about the Pacific Ocean for his 1507 map of the world?


In 1507 the German cartographer Martin Waldseemüller (→ AMERICA 3) published his Universalis cosmographia secundum Ptholomaei traditionem et Americi Vespucii aliorumque lustrationes (‘The universal cosmography according to the tradition of Ptolemy and the voyages of Amerigo Vespucci and others’), a map that charted the New World discoveries begun by Christopher Columbus. His map depicted not only the east coast of the Americas, as explored by the early navigators, but for the first time showed the hitherto unmapped ocean later to be known as the Pacific. Yet the Spanish explorers Ponce de León and Vasco Núñez de Balboa did not set eyes on the Pacific Ocean until 1512 or 1513, at least five years after Waldseemüller’s map. There had, of course, been speculation that America was a new continent and not, as Columbus had thought, the other side of Asia, but some of the distances measured on the map are uncannily accurate. Either Waldseemüller knew something that we do not know he knew, or he made a very lucky guess.



71. How did the Piri Reis map of 1513 give such an accurate picture of Antarctica?


Discovered in an old library in Turkey in 1929, this map drawn on gazelle skin was the work of Piri Reis, a famous Ottoman admiral, geographer and cartographer of the sixteenth century. Piri Reis – more properly Haci Muhiddin Piri oglu Haci Mehmed – acknowledged his debt to various extant maps – some even then a thousand years old – in the collection of the Imperial Library of Constantinople, to which his rank gave him access. Remarkably, the Piri Reis map shows not only the western coast of Africa and the eastern coast of South America, but also the northern coast of Antarctica – in perfect detail. Even more extraordinarily, he shows the coastline of the land beneath the ice, though geological evidence shows that the latest this could have been charted in an ice-free state is 4000 BC, if not even earlier. So who made the map from which Piri Reis obtained his information – and where and when can it have been made?


 


It’s because someone knows something about it that we can’t talk about physics. It’s the things that nobody knows about that we can discuss. We can talk about the weather; we can talk about social problems; we can talk about psychology; we can talk about international finance… so it’s the subject that nobody knows anything about that we can all talk about!


Richard Feynman (1918–88)
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CATS



72. Why are female cats right-pawed and tom cats left-pawed?


In 2009, scientists at Queen’s University, Belfast published the results of a study on paw preference in cats. When cats are playing with a fishing-rod toy, the scientists found that they were equally likely to use either left or right paw, but when posed with the more complex task of getting food from a glass jar, male cats were found to show a strong preference for using their left paw, while females used their right.


In humans, left-handedness has been associated with the hormone testosterone (which has been used to explain why more men than women are left-handed). Exposure to testosterone has also been shown to result in a female cat changing her paw preference from right to left. Scientists do not yet know why the hormone has this effect, or whether it is testosterone that is responsible for the initial handedness.


See also HANDEDNESS 222–4



73. What colour was Christopher Smart’s cat Jeoffry?


While incarcerated in London’s St Luke’s Hospital for Lunatics between 1757 and 1763 with only his cat for company, the poet Christopher Smart wrote a poem of over 1,200 lines called Jubilate Agno (‘Rejoice in the Lamb’), of which 74 lines are devoted to his pet. Beginning with the words ‘For I will consider my Cat Jeoffry’, he extols the cat’s personal and religious virtues at great length.


After Smart was released from St Luke’s, he quickly ran into debt and died in a debtors’ prison. What became of the cat is not known, and he never told us what colour it was. More than one recent publication of the full poem, however, include illustrations depicting Jeoffry as a marmalade cat. This has no doubt been prompted by Smart’s line ‘For he is of the tribe of Tiger’, although this might equally suggest a tabby. Smart may simply be comparing his small feline with the fearsome big cat of the forests of southern Asia, or even using ‘tribe of Tiger’ simply to mean the cat family – rather than telling us Jeoffry had black and orange stripes.




[image: Illustration]


CHEMICAL ELEMENTS



74. Can untriseptium, aka the theoretical element 137, aka feynmanium, ever exist?


When in 1869 Dmitri Mendeleyev presented to the Russian Chemical Society his periodic table of the chemical elements, he showed how they could be listed by their atomic number (which turned out to be equal to the number of protons in their nucleus) and in groups that shared similar, recurring properties. His table had certain gaps, which he believed would be filled by the discovery in the future of hitherto unknown elements, whose properties he successfully predicted. Some ninety elements occur naturally; those of greater mass are highly unstable and radioactive, and can only be created for very short periods in the laboratory. In recent years elements have been synthesized with atomic numbers up to 118.


The great US physicist Richard Feynman, who died in 1988, once pointed out that according to a simple interpretation of theories proposed by Niels Bohr and Paul Dirac, no element with an atomic number greater than 137 can exist, because the mathematics would then give a speed for its electrons greater than that of light, which is impossible. For that reason element 137, or untriseptium, is also known as feynmanium. Attempts to synthesize it, however, have so far failed.


I can live with doubt, and uncertainty, and not knowing. I think it’s much more interesting to live not knowing than to have answers which might be wrong.


Richard Feynman (1918–88)


 



75. Does californium exist naturally on earth?


As mentioned above, when in 1869 Dmitri Mendeleyev presented his periodic table of the chemical elements, he posited the existence of hitherto unknown elements and predicted what properties such elements would have. In many cases, these unknown elements tallied with unexplained lines in the solar spectrum (→ THE SUN 455), which gave some hints to researchers as to how they might synthesize such elements. As scientists began to understand the concept of radioactive decay – by which one atom could change into another – they developed methods of encouraging the formation of the missing items in Mendeleyev’s table. One such item was the new element discovered at the University of California in 1950, and shortly afterwards named in honour both of that university and of the State of California.


Californium has atomic number 98, and has been found to have a number of applications, from the treatment of cancer to the start-up processes of nuclear reactors. Around twenty isotopes of californium have been discovered, all highly radioactive, but with half-lives (the average time they take to decay) varying from a few minutes to 898 years.


Since californium has been detected in the spectrum of the Sun, and it is known to be formed by the effect of nuclear radiation on other atoms, it may well have been present on Earth in the early days of the planet, but taking less than a thousand years to decay, it could not have survived since then. The question of whether any californium is still being produced naturally on Earth is still unanswered. It has been found in the radioactive dust after nuclear explosions, and it is thought that minute amounts may be produced by nuclear reactions in uranium ores. Such traces of californium as have been found so far, however, have all been near facilities that use synthetic californium for medical or prospecting purposes, so presumably were man-made.



76. How far can the periodic table extend beyond the 118 known elements?


Although the Dirac and Bohr equations suggest that no element with an atomic number greater than 137 can exist (→ 74), they do not take relativity into account. Some calculations have suggested that the elements end at atomic number 139, while others suggest they may theoretically extend up to 173. Of the 118 known elements, of which the latest, rather unimaginatively named ununoctium, or one-one-eight, was identified in 2002 and synthesized in 2006, only numbers 1 to 94 are known to occur naturally on earth. Of those, only about eighty are considered stable, while the others decay radioactively over timescales varying from minutes to billions of years. Even some of the elements generally considered stable are thought to decay eventually, though the process may take considerably longer than the universe has been in existence.


The trouble with the heavier elements is that the repulsion forces between the protons tend to overwhelm the strong nuclear force binding the atom together. For this reason, the atom, often created under extreme conditions of temperature or pressure, only exists for the tiniest fraction of a second. We do not know what possible limits there may be to determine whether it can exist at all.
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CHIMPANZEES



77. Why do ambidextrous chimpanzees eat fewer termites?


A good deal of recent research has shown that many chimpanzees in the wild as well as in captivity show a preference for using one hand over the other. This has raised some curious anomalies. On the admittedly simplistic principle of two hands being better than one, one might expect ambidextrous chimps to be the most successful, and that indeed seems to be the case in some trials, yet when it comes to fishing out termites with a twig and eating them, ambidextrous chimps have been found to end up with smaller meals than their right-handed or left-handed colleagues.


One suggestion is that ambidextrous chimps end up with two hands that both perform normal tasks adequately, while the others have one hand that is rather weak or clumsy and the other that is very good, and which is therefore better suited to specialist tasks such as fishing for termites with a twig. Before we can claim to understand the problems of the ambidextrous chimp, a good deal more research is needed comparing the performances in a wide variety of tasks of ambidextrous and non-ambidextrous chimps.



78. Why don’t chimpanzees ask questions?


The argument over whether non-human primates can develop language skills has raged for almost half a century, since researchers started to teach chimpanzees sign language. The most celebrated chimps in that respect were Washoe (1965–2007) and Nim Chimpsky (1973–2000), the latter being punningly named after the US philosopher Noam Chomsky, who wrote extensively on language. Each developed a vocabulary of over a hundred signs, which it was claimed they manipulated in ways that indicated genuine linguistic ability.


Some observers, however, maintained that all the chimps were doing was exhibiting conditioned responses and selecting the appropriate signs they had learned. These sceptics were not convinced this constituted evidence of thought being put into words.


While Washoe, Nim Chimpsky and other chimpanzees did seem able to understand variations in word order and to manipulate signs in a way that could be taken to indicate a form of communication, one curious linguistic ability has remained absent in our primate cousins: they do not seem to be able to ask questions. Why they have this particular linguistic block has not been explained.


See also DISEASE 126, DOGS 136


 


This gray spirit yearning in desire to follow knowledge like a sinking star beyond the utmost bound of human thought.


Alfred, Lord Tennyson (1809–92)
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CHRISTIANITY



79. Was there ever a real Holy Grail?


The Holy Grail is a sacred but elusive object that figures in Christian and literary tradition. It is said to be the cup or bowl used by Jesus at the Last Supper, and is believed to have miraculous powers. In the Middle Ages the Holy Grail played an important part in the Arthurian cycle of legends, first being mentioned in a poem by Chrétien de Troyes entitled Perceval, le Conte du Graal (Perceval, the Story of the Grail), written between 1180 and 1191. Shortly afterwards, Robert de Boron gave the Grail added significance and mystery in his poem Joseph d’Arimathe, in which Joseph of Arimathea (who in the Gospels gives up his tomb for the burial of Jesus) is given the Grail by an apparition of Christ himself, and then uses it to collect drips of Christ’s blood when he is taken down from the Cross.


As more than a millennium divides the Crucifixion and the first reference to the Grail, it looks very much like a myth, but several churches hold artefacts held to possess certain Grail-like characteristics. The most significant of these is the Holy Chalice in Valencia Cathedral, Spain, a vessel that has been the official papal chalice of many popes and which was used by Pope Benedict XVI during a mass held in the cathedral in 2006. It was given to the cathedral by King Alfonso V of Aragon in 1436, but was supposedly brought to Spain by St Lawrence in the third century. Some archaeologists have dated the chalice to the first century AD, and many Christian historians say that, of all the various artefacts claimed to be the Holy Grail, this particular vessel is most likely to be the genuine article.



80. How did the image of a man become imprinted on the Turin Shroud?


The Shroud of Turin is a much-revered piece of ancient linen cloth kept in Turin Cathedral, Italy. On the Shroud can be seen the image of a man, traditionally said to be an impression of the body of Christ after he had been taken down from the Cross. The Shroud has posed its mysteries for so long that there is even a word for its scientific study: sindonology (from the ancient Greek word sindon, meaning a burial cloth). Yet even the most diligent sindonologists would admit that certain aspects of this holy relic are baffling.


The Shroud has been well documented since the fourteenth century, though whether it dates from that period or truly is the cloth in which Christ’s body was wrapped after the Crucifixion is still a matter of dispute. After intense debate, small samples of the cloth were made available for carbon-dating in 1988 and the results suggested, with a 95 per cent degree of certainty, that it dated from between 1260 and 1390. Subsequently, however, both the testing methods and the nature of the sample tested have been questioned. There is some evidence that the fabric sample may not have been typical of the original cloth as a whole but the result of later repair or tampering.


Whatever the date of the cloth, the origins of the image on it are a complete mystery. Signs of injury to the body imprinted on it are consistent with what is known of crucifixion methods at the time of Christ – but this knowledge would not have been available in the fourteenth century. The image also becomes clearer when viewed as a photographic negative, yet it dates from long before photography. Finally, no attempt to reproduce such an image on cloth has ever succeeded.



81. Was the patron saint of Ireland a Scot or a Welshman?


St Patrick is the patron saint of Ireland, but the only reliable details of his life consist of two letters known to have been written by him, and they are rather short on facts. He gives his place of birth as Banna Venta Berniae in Britain, which some maintain is in southwest Scotland, just over the border from Carlisle, and others have placed in Wales. He was kidnapped by pirates and taken to Ireland at the age of sixteen, but subsequently escaped and returned home, before going back to Ireland to spread the word of Christ. He died in AD 493 on 17 March, according to the old Irish annals, but even that is not entirely certain, as until recently it was generally believed that St Patrick had died in 420.


There are similar gaps in our knowledge of the identities of many popular saints, including St George and St Valentine.



82. Did the early Christians have a hand in writing the Dead Sea Scrolls?


In the winter of 1946–7, a Bedouin shepherd made an astonishing discovery when he accidentally fell into a cave near the ruins of Khirbet Qumran on the northwest shore of the Dead Sea. As he clambered out, he brought with him a handful of ancient scrolls. Over the next few years, many more scrolls were recovered from this and a number of other nearby caves. They were found to date from between 150 BC and AD 70, and contained 972 texts from, and commentaries on, the Jewish Bible, written in Hebrew, Aramaic and Greek. By far the oldest original Biblical texts, the Dead Sea Scrolls immediately attained a religious and mystical significance that added to the debate over their origins, translations and relevance.


The most natural conclusion concerning their origins was that they were sacred texts of the Essenes, a devout Jewish sect of the period who Pliny had said lived on the west side of the Dead Sea. Since 1990, however, alternative theories of the scrolls’ origins have been proposed. Further archaeological evidence from Qumran, together with analysis of the content of the scrolls, has suggested to some that they may have been written not by the Essenes, but by another Jewish sect in Qumran; or they may have been compiled in Jerusalem, then later taken to the Qumran caves for safe-keeping. Other scholars have taken a fragment of St Mark’s Gospel in the scrolls as evidence that some of the texts may have been written by early Christians.



83. Who wrote the New Testament Gospels?


Nobody is sure when the Gospels of Matthew, Mark, Luke and John were written, or by whom, but most agree that the Gospel of Mark was the first to be written, around AD 65; Mathew and Luke followed shortly after, perhaps between AD 65 and 70; while John is thought to be the last, dating from around AD 100. These conclusions are largely derived from analysis of the texts, with both Matthew and Luke quoting extensively from Mark, while John recounts different events in a different style. But who were Matthew, Mark, Luke and John?


The author of Matthew is traditionally identified with the tax collector mentioned in Matthew 9:9 (also known as Levi), but if that is the case, and he was so strongly connected with Jesus, why does he rely so heavily on the writings of Mark?


Mark himself was not an apostle but an associate of the apostle Paul for a short time, though some authorities insist that his Gospel is more closely based on the preaching of Peter.


The Gospel of Luke is thought to have been written by the same person as the Book of Acts, for one follows the other in a natural way, and both are addressed to a Roman named Theophilus. Apart from that, all we seem to know about Mark is that he was a doctor.


The authorship of St John’s Gospel is the most mysterious of all, and the text never even mention’s John’s name. The reference to ‘the disciple that Jesus loved’ in John 13:23 is generally taken to refer to the author of the Gospel, but that doesn’t help us identify him. It is generally accepted, however, that he wasn’t the same John who wrote the Book of Revelation. That John had his visions of the Apocalypse on the Greek island of Patmos, and is known as St John the Divine.


See also JESUS CHRIST 249–51
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CLEOPATRA



84. What did Cleopatra look like?


The Greek historian Plutarch, in describing the great Egyptian queen who lured both Julius Caesar and Mark Antony into her bed, wrote that ‘her beauty… was in itself not altogether incomparable, nor such as to strike those who saw her; but her conversation had an irresistible charm’. The Roman historian Cassius Dio, on the other hand, says: ‘She was a woman of surpassing beauty.’


On a more specific point, the seventeenth-century French philosopher and mathematician Blaise Pascal, in his Pensées, wrote: ‘Cleopatra’s nose, had it been shorter, the whole face of the world would have been changed.’ We should remember, however, that at the time, large noses were seen as a symbol of strength. Sadly we are unable to check this, as most of the statues of Cleopatra have had their noses knocked off. In any case, portrayals of Cleopatra in statues and on coins are highly inconsistent. According to a study at Nottingham University in 2007, based on her face on a coin, Cleopatra was a pointy-nosed, thin-lipped woman with a jutting jaw.



85. Did Cleopatra really die of a snake bite, or was she poisoned?


According to the Greek historian and philosopher Strabo, who lived at the same time as Cleopatra, Cleopatra took her own life either by applying a poisonous ointment or by allowing herself to be bitten by an asp, a small, venomous snake. Later Roman writers chose the asp version, some even upping it to two asps. They all agreed that she was bitten on the arm, but Shakespeare added a bit of drama by having her clasp the asp to her breast.


Other historians, however, have suggested that this is all romantic nonsense and that her Roman vanquisher Octavius (later the Emperor Augustus) had her killed. The latest diagnosis, offered by the German historian Christoph Schaefer in 2010, concludes that a snake could not have caused the slow and pain-free death reported, and that the fatal cocktail she took most likely consisted of a mixture of hemlock, wolfsbane and opium.


Woe unto you, lawyers! For ye have taken away the key of knowledge.


The Gospel of Luke 11:52


 



86. Where are Cleopatra and Mark Antony buried?


The final resting places of both Cleopatra and her lover Mark Antony are unknown. According to Plutarch, Octavius allowed them to be buried together, but there are no known accounts of where the burial took place. Various sites around Alexandria have offered hope to archaeologists that the tomb may be found, but excavations have so far failed to reveal the secret.
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CLIMATE



87. How much of the current climate change is due to greenhouse gases?


In the 1970s, following a number of very cold winters, there was a flurry of panic suggesting the approach of a new ice age and blaming it on greenhouse gases. When these gases accumulate in our atmosphere, they have two effects. One is a warming effect, in which they act like a duvet and stop the Earth’s radiated heat from escaping into the atmosphere. The other is a cooling effect, in which the gases act as a barrier to the Sun’s rays. At the time, because it had been so cold, it was assumed that the cooling effect was greater than the warming.


Now, thanks to proper scientific investigation, we know that the warming effect is greater, which is why there is so much current activity dedicated towards cutting greenhouse-gas emissions in order to combat global warming. Yet even if we accept that warming is taking place, the precise contribution of greenhouse gases is difficult to assess. We are, after all, still coming out of the Little Ice Age that brought extremely cold spells of weather at various periods between about 1550 and 1850. Quite how much of the current climate change is just a continuation of the post-Little-Ice-Age warming-up process, and how much is due to greenhouse gases is unclear.



88. How much of the current climate change is due to human activity?


One of the vogue words of the moment is ‘anthropogenic’, meaning ‘It’s all our fault’. Yet even if we just consider the warming caused by increased greenhouse-gas levels, it is difficult to assess the human contribution with any confidence of accuracy. Burning fossil fuels certainly contributes to increasing CO2 levels, but carbon dioxide is far from being the only, or even the worst, of the greenhouse gases. Other leading offenders include water vapour, which has its origins in a number of natural processes, and methane (→ PLANTS 385), which may have the strongest effect on climate of any greenhouse gas.


Human farming practices certainly contribute to the production of methane, via the burping of cows and sheep. But we should not forget the world’s 250 trillion termites, whose remorseless chomping also makes a significant contribution.
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COFFEE



89. Who invented the coffee grinder?


The coffee plant is native to Ethiopia, but the first evidence of coffee beans being turned into a beverage comes from fifteenth-century Yemen. The fashion for this black, bitter drink spread across the Middle East and the Mediterranean, reaching Europe in the late sixteenth century. Although hand-operated spice mills had been in use since the 1400s, coffee beans continued to be ground using the more basic technology of mortar and pestle, or by millstones. Even as late as 1620, when the Pilgrim Fathers sailed for America on the Mayflower, all they brought with them for grinding coffee was an adapted mortar-and-pestle device.


In the 1660s a certain Nicholas Book, ‘living at the Sign of the Frying Pan in St Tulies Street’ in London, publicized himself as the only man known to make mills that could grind coffee to powder, but he was not necessarily the inventor of the machine he manufactured. The first US patent for a coffee grinder was issued in 1798 to Thomas Bruff of Maryland, who, when he was not grinding coffee, was Thomas Jefferson’s dentist.



90. Does drinking coffee make us more alert?


The presence of caffeine in coffee has given the beverage an enduring reputation as a stimulant. However, research published in 2010 suggests that we may all have been mistaken. In the experiment the subjects, who included both coffee-drinkers and non-coffee-drinkers, were all asked to avoid caffeine for 16 hours. They were then given either a caffeine capsule or a placebo, and later a slightly higher dose or another placebo. Subjects then took a personality test to measure their emotional state and alertness.


The results showed that caffeine did not improve the alertness of either group, though some of the non-coffee-drinkers reported headaches and showed increased anxiety. Heavy coffee drinkers who had been given placebos, however, showed a lower level of alertness and also reported headaches.


The results seemed to show not that coffee makes us more alert, but that a lack of coffee makes coffee-drinkers less alert. A coffee-drinker’s morning cup only serves to counteract the caffeine withdrawal symptoms that have built up overnight. The effects of caffeine seem to be more complex than had been thought.



91. Why does caffeine destroy the regularity of spiders’ webs?


In the early 1950s the Swiss pharmacologist Peter Witt began a fascinating series of experiments on the changes in the pattern of spiders’ webs when the creatures spinning them were under the influence of drugs. Different drugs produced different deformities in web pattern, and Witt developed the theory so well that he could identify which drug the spider had taken from a few simple measurements of the resulting web.


By the 1990s the idea had been taken up by others, including NASA, and various experiments showed that in general the more toxic a drug was, the greater the distortion produced in the web pattern. To the surprise of researchers, however, the most devastating effect on web pattern was produced by caffeine. The web produced by the caffeine-fed spider lost all regularity and looked like just a haphazard collection of strands.


The psychiatric literature contains many accounts of caffeine-induced psychosis in people with particular sensitivity to its effects. It may be that a similar effect serves to wreck spiders’ webs.


See also SPIDERS 446


First come I; my name is Jowett. There’s no knowledge but I know it. I am Master of the college: What I don’t know isn’t knowledge.


Henry Charles Beeching (1859–1919). (‘Jowett’ was Benjamin Jowett, influential Master of Balliol College,Oxford, and a translator of Plato.)
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COMPOSERS



92. At what speed did J.S. Bach intend his compositions to be played?


Until the German inventor Johann Nepomuk Maelzel patented the metronome in 1815, composers could only give vague guidance on the speed at which their compositions should be performed. However, the early metronomes, although useful in ensuring regularity of tempo, were not that accurate in delivering a specified number of beats per minute. Whether such regularity is a boon or an unwanted intrusion on a performer’s interpretative freedom has always been a matter of debate. The nineteenth-century German composer Johannes Brahms, for example, was quoted as saying: ‘I am of the opinion that metronome marks go for nothing. As far as I know, all composers have, as I, retracted their metronome marks in later years.’


Before the advent of the metronome, composers used Italian terms such as allegro (‘lively’), lento (‘slow’) and andante (literally ‘going, moving’, i.e. at a walking pace) to convey their intentions, while Handel frequently used the term tempo ordinario, suggestive of some sort of ‘standard’ speed. Bach never used that phrase, but some have suggested that the time signatures of his compositions, such as 3/4 or 3/8, were intended to give information on the basic tempo. Others believe that Bach was perfectly happy for performers to choose their own tempi, and his use of the usual Italian terms was an indication only of the relative speeds of one section compared with another. The American ‘Bach tempo scientist’ Cory Hall, for example, has concluded that allegro should be twice as fast as lento, and that moderato should be exactly midway between them.


To appreciate the freedom some performers feel in interpreting Bach’s tempi, one has only to compare Glenn Gould’s 1955 recording of the Goldberg Variations with his 1981 version: the opening aria in the later recording is played at half the speed of the earlier version. Who can tell which Bach would have preferred? Maybe he would have loved them both – or maybe he would have been quite horrified.



93. Who wrote the libretto for Haydn’s Creation?


In 1795, near the end of Joseph Haydn’s second visit to London, the violinist and impresario Johann Peter Salomon gave him the libretto in English of an oratorio on the subject of the Creation. Haydn, whose English was not good, had it translated into German by Baron Gottfried van Swieten, from which it seems to have been translated back into English. The original version, a lengthy poem entitled The Creation of the World based on texts from Milton’s Paradise Lost and the Bible, is now lost, and Haydn later said that he could not remember the name of the author.


The music was written to be performed either in English or in German, and when the work was first published, both versions were given. The English version, however, came in for a great deal of criticism. For example, the poet Anna Seward (the so-called Swan of Lichfield), wrote in 1802: ‘It is little wonder that the words translated from the German almost literally into English, should be neither sense nor grammar, nor that they should make wicked work with Milton.’ Here is an example of the English libretto Seward so abhorred:




Now vanish before the holy beams


the gloomy dismal shades of dark;


the first of days appears.


Disorder yields to order the fair place.


Affrighted fled hell’s spirits black in throngs;


down they sink in the deep of abyss


To endless night.





It is now impossible to tell whether the stilted language and grammar are the fault of the unknown English author of The Creation of the World, or whether they should be blamed on whoever it was who translated Swieten’s German back into English.



94. Why did Schubert leave his Eighth Symphony unfinished?


Franz Schubert died in 1828 at the tragically early age of thirty-one, so it is hardly a surprise that he left much work incomplete, but his great Unfinished Symphony is still a puzzle. (What is surprising and hugely impressive is that, like Mozart, he wrote so much in such a short life.) Schubert began work on his Symphony No. 8 in B Minor in 1822 and wrote two movements, both fully scored for orchestra, together with the piano score of a third movement, a scherzo, of which the first two pages only were completed for orchestra – and that is all. At the time it would have been conventional for a symphony to have four movements, but there is no evidence that Schubert even started work on a finale, despite the fact that he lived for another six years, during which he completed a great deal of work, including the whole of his Ninth Symphony.


To add to the mystery, Schubert gave the incomplete score to his friend Anselm Hüttenbrenner in 1823, who did not reveal its existence until thirty-seven years after Schubert had died. Why Hüttenbrenner waited so long – and why certain pages appear to have been torn from the manuscript after the beginning of the scherzo – have given rise to a certain amount of speculation. The completed movements received their first performance in Vienna in 1865, with the last movement of the composer’s Third Symphony tagged on as a finale.


Various theories have been put forward as to why Schubert failed to complete the work: he intended to complete it later; he did complete it, but the original score went missing; or he simply ran out of inspiration. A number of attempts have been made in modern times to complete the symphony, some inspired by the competition the Columbia Gramophone Company held in 1928 to mark the centenary of Schubert’s death.



95. Did Schubert die of syphilis?


The official cause of Franz Schubert’s early death was typhoid fever, yet there has long been a theory that the true cause was syphilis. The composer is thought to have contracted the disease from a prostitute in 1822 (though the sex of the prostitute has always been a matter for speculation), but he was supposedly cured in 1824. When Schubert’s body was disinterred in 1863 (and again in 1888), to ‘secure the mortal remains against further decay’, it is said to have shown little sign of tertiary syphilis. However, the symptoms shown by the composer shortly before his death are consistent with mercury poisoning, and at the time mercury was often given as a treatment for syphilis.
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