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INTRODUCTION

Ideas flash across human minds all the time. However, only some of those flashes of inspiration become historically significant for everyone, rather than for a mere individual. As the story of meteorites unfolds, it will show how the significance of a scientific idea, just like that of any particular meteorite, depends crucially upon whose head it falls and when. People have been trying to understand shooting stars and meteorites (shooting stars that survive atmospheric entry and reach the ground) for as long as they have stared into space; and our continuing attempts to derive meaning from these intriguing objects is what this book is all about. Long before natural science as we understand it existed, people looked at nature and asked why—usually in an attempt to divine the future. Science turns this instinct on its head. Science does not care why; it asks how, and the answers to that much more fruitful question deliver information about the past.

Scientists—and especially geologists—look at things as they are today and, by asking how they came to be that way, see process. Charles Darwin was first and foremost a geologist; when he looked at living species, instead of seeing separate entities, each specially created in its perfection and packaged up in a box, he saw a messy historical process—organic evolution—that stretched behind them deep into time, connecting all living things with their common ancestors. In a similar way, meteorites connect us with our deepest origins, as one part of the planet that, with more than a little help from the cosmos’s starry messengers, gave us life.

When you look into space, you gaze upon the abyss of time—and time is something that I and my geological companions felt we understood. We knew, for example, that the limestone rocks we were mapping were about 55 million years old. We knew they had formed in a warm shallow sea 35 million years before the jagged mountains (that now reared up behind us like the walls of Mordor) had even begun to rise. As soon as they did, erosion began to wear them down, and the thick layers of desert-varnished boulders that now buried the uplifted limestones had swept down, during a billion torrential storms, right up until the present day. As scientists do, we looked at our rocks and saw process. This set the limits of our local geological time frame for the latest 50 million of the 4.567 billion years that have passed since the Earth, the other planets, and the meteorites formed from the ashes of dead stars.

And yet that night sky above us was older than everything, taking us almost as far back as the origin of the universe, 13.5 billion years ago. Such were the distances into which we gazed that much of the starlight entering our eyes had begun its journey long before all of that Earth history had happened; long, indeed, before even our Solar System—the Sun and the orbiting planets—had begun to condense. Some of the light had been born in stars that (though the news of it has yet to reach us) died cataclysmically billions of years ago, blowing new, heavy elements across the void so that bright young suns, some with orbiting planets, could arise from their ashes. The story of meteorites begins then—at the time, within the longer history of the cosmos as a whole, that our Sun and its circling worlds came into being.

Since that far-off time, a few tens of thousands of tons of meteoritic material have been dropping to Earth each day— time capsules from that otherwise untouchable moment 4.567 billion years ago. As material objects, they are older than anything on Earth—the oldest things, in fact, that you can possibly hold, so continually changed and recycled is all the rocky stuff beneath our feet on our geologically active planet. It is hardly surprising that throughout human history meteorites— with their peculiar appearance and spectacular arrival—have become objects of myth. Our time differs from those that have gone before because we are now two centuries into an age where science dominates our understanding of nature. The stories that we build around meteorites today, principally as agents of doom and death, are scientific, concerning the history of our planet and its life. But for all the added rigor of science, these tales remain constructions of the human imagination, and therefore derive (in part at least) from our collective history and worldview and from the social and political tenor of our age.

Since 1980, with the discovery that the mass extinctions of the end-Cretaceous were accompanied by a massive impact, we have become aware that meteorites not only built our world, but that larger ones retain the power to change its destiny as agents of almost unimaginable destruction. This revolution in our understanding came as a final legacy of World War II as we entered the paranoia of the nuclear age with its ICBMs visiting “megadeath” upon us from above. Today, in a different world, scientists are discovering that meteorites have also brought life to Earth—though not in a way that anyone ever suspected. Many have pursued the idea that life pervades the cosmos and that its manifestation on Earth grew from germs sneezed upon a receptive world like cosmic flu. Now, instead, scientists are beginning to think that disturbance of Earth’s ecosystems by large but sub-lethal meteorite impacts might have afforded new evolutionary opportunities to home-grown life—opportunities that led to greater diversity and complexity and ultimately to us.

How are these two ideas about meteorites, one of death and another of life, reconcilable? The deceptive simplicities of our politically and culturally divided past have given way to an era when we, thinking for the first time as a species, are realizing that we must act together to survive. Meanwhile, apparent scientific certainties, built on the fault-lines that ran between the traditional disciplines, are being abandoned as we come to a more holistic understanding of how the Earth system operates and has evolved through geological time. Earth sciences are today embracing the idea that no significant event in the past can ever truly be said to have had a single cause— any more than a single cause will always produce the same effect on a complex and evolving system like the living Earth.

This story of this interaction of Earth-life and its cosmic environment can make sense only if we allow that within a complex whole like our ever-changing planet, a particular cause may produce dramatically different effects—say, on life 460 million years ago—than it might have done just under 400 million years later, when the dinosaurs vanished. This concept is not difficult to grasp; it is easy to see how a particular event might produce dramatically different consequences in one culture from another or mean something different to two individuals with contrasting views about the world. The music of the spheres is but a single, repeating theme. The history of our planet is a symphony, and, in the story of how we have come to appreciate the complex counterpoint between the two, we hear the greatest instrument of all: the human voice.


PART ONE
DREAMTIMES


1
A SERIES OF UNFORTUNATE EVENTS


Alien they seemed to be:

No mortal eye could see

The intimate welding of their later history.

THOMAS HARDY, “THE CONVERGENCE OF THE TWAIN”



The historical meaning of any event that befalls nature derives principally from the context in which it happens, just as for events in human history, and just as our view of what meteorites mean has changed through history, according to the milieu into which the starry messengers have so unexpectedly dropped. There is no knowing how societies or individuals will react to a great event until it happens.

Just after 4:00 p.m. on Christmas Eve 1965, stars appeared over Leicestershire, in the heart of the English Midlands. Initial reports were confused—especially as the reported fireballs and sonic booms were, at first, assumed to refer to a single celestial light like the one in the Bible. Furthermore, as a wise man named Jack Meadows later wrote: “Strange sights and sounds are not that uncommon on Christmas Eve.”

Meadows, an astronomer with a special interest in what he has called “space garbage,” has worked for most of his career in the University of Leicester’s Department of Astronomy. Like many in this field, he has the honor of having an asteroid named for him—4600 Meadows. On hearing the reports, Meadows guessed that a meteorite fall had occurred more or less in his back yard, and he raced to the scene—Barwell, an industrial village just outside Leicester. From the many eyewitness accounts he collected that freezing January, Meadows and a colleague worked out that there had been three major fireballs descending at about 20 degrees to the horizontal, each created by a fragment of a single meteorite.

As it first hit the top of the atmosphere, it would have been traveling at about 12.5 miles per second. The initial shock of slamming into our atmosphere began the process of disintegration. Air and water seem gentle to us, wallowing as we do through the molecular soup that everywhere covers the Earth. When walking, swimming, or even parachuting, our atmosphere flows around us more or less easily. But suddenly hitting fluids at very high speed is quite different, as anyone knows who has done a belly-flop from a diving board. An aircraft crashing into the sea might as well be hitting concrete, and the same goes for meteorites as they collide with even the thin upper atmosphere at cosmic velocity. A meteorite has to be immensely strong to withstand these stresses without disintegrating—a fact which, incidentally, affects the abundances of the different types of meteorite that survive the fall intact.

The Barwell meteorite was made of rocky material and so broke up rather easily as it tore through the air. The surfaces of its fragments became incandescent, melting away from their leading edges, creating thin crusts of fused glassy rock that became sculpted into thumbprint-like hollows. At the trailing edges, molten rock flew off in a spray of silicate droplets, which solidified immediately, and would have hung in the air for hours or even days before finally dropping unheeded to Earth—joining a planet at long last, after wandering the Solar System for 4.567 billion years.

Of the fireballs, the easternmost fizzled out somewhere between Rugby and Leicester. The other split into two to the southwest of Warwick. One of these ended in Barwell; the other farther north, beyond Loughborough. But only the Barwell fireball led to a cache of fallen space rocks.

The points where these three fireballs appeared to the observers to go out, known as extinction points, when the fragments finally lost their cosmic speed and became mere falling stones, would have occurred at about the cruising height of a jet aircraft (between 5.5 and 6 miles high). The fate of incoming cosmic debris is largely a function of size. Dust-sized particles have so little momentum that they may simply float undamaged into the upper atmosphere. Grit and sand-sized particles burn up high above and form the shooting stars. Larger objects retain more of their original speed deeper into the atmosphere. Some burn up completely. Others, like Barwell, burn partially and then drop to Earth under gravity.

Very large objects, like the one that saw off the dinosaurs, preserve some or even all of their cosmic velocity all the way to the ground, dissipating immense kinetic energy as they hit. However, such impactors are mercifully rare by human standards, and it is the fate of most rocky meteorites (by far the most common sort) to succumb to the forces tearing them apart and to litter the Earth with their wreckage.

Barwell’s final disintegration led to a shower of smaller stones hitting a roughly circular area covering several square miles to the south of the village. One piece broke obligingly through a factory roof and several floors below, enabling Meadows to work out that the angle of descent steepened to nearer 80 degrees as cosmic velocity ebbed away and gave way to gravity. Altogether, the pieces recovered—some of which fitted together like a 3D jigsaw puzzle—weighed 45 pounds. It was the largest meteorite fall ever recorded in the United Kingdom.

Meadows quickly interviewed local residents about their experiences. The first fall was witnessed by Arthur Crow. Returning from his work at Harvey & Co.’s shoe factory, he heard a number of stones landing in quick succession. “Half a dozen pieces came down and at first it seemed like rockets. The piece which fell outside the house could have knocked anyone’s head off or smashed the roof in,” he told a reporter from the Leicester Mercury. “I crouched against a wall and then saw powder rising from the road.”

One fragment, shattering on impact, broke the front window where Mr. Joseph Grewcock lived. “I picked up a piece of rock and dropped it again quickly because it was still hot. It was very heavy and black on one side … from burning,” he told the newspaper. The window-smashing fragment itself was eventually found lying in the pot of a houseplant.

Jack Meadows recalled that “One man had the bonnet of his parked car hit … and had initially been sure it had been thrown by a couple of boys up the road.” This unfortunate gentleman was Percy England. “It did not cheer him up to find he was wrong,” Meadows wrote. “Vandalism came under his insurance cover, but a meteorite was reckoned an act of God.” Subsequent accounts suggested that Mr. England later went and demanded payment from the local vicar, but this is probably embroidery.

In modern times, motor cars feature quite a lot in tales of meteorite falls—which is not really surprising, because they are fairly large and spend nearly all their time outdoors. Some owners have found good fortune in their celestial visitors; but sadly Mr. England did not. So convinced had he been by his vandalism theory that he disposed of the “piece of concrete” (which weighed about 6.5 pounds) on waste land. Later, he heard that ample rewards were being paid by London’s Natural History Museum for fragments of the meteorite—five shillings an ounce for anything weighing less than two ounces (about one new penny per gram) rising to seven and sixpence per ounce for anything up to one pound weight, and a princely ten shillings per ounce for anything bigger. All was perhaps not lost. But alas, when Mr. England returned to the waste land, he was unable to find the now precious object. In the meteorite gold rush, as the Leicester Mercury called it, somebody had beaten him to it. And so it has been throughout history that witnesses to meteorite falls have judged the meaning of the event according to the context of their own lives, thoughts, and attitudes. And so it is, on a small and human scale, that events can always be said to take their meaning from the context in which they occur, whether the event in question affects individuals, societies or even planets.

The museum’s top payout was £140 for a 17-pound fragment. Harold Platts, who was thirty-seven at the time of the fall, found his 5-pound fragment “digging around the sprouts” on his allotment. He took the piece home, weighed it, and placed it carefully on his piano. At the going rate decreed by the redoubtable Dr. G. F. Claringbull, keeper of minerals at the Natural History Museum, Harold got £39 10s—which was enough to take him, Mrs. Platts, and their two children on a weeklong vacation in Great Yarmouth.

The recovered fragments were soon subjected to radiometric dating and shown to share with most other meteorites the maximum possible age that any object in our Solar System large enough to hold in your hand can show—about 4.5 billion years, the date when most solid matter first condensed from the solar nebula. But meteorites, like very old buildings or pieces of furniture, have been changed, added to, divided, and reassembled at various stages in their long lives. So although most meteorites tell us when our Solar System began to take its present form, the long period of their existence in between—including the entire geological history of our planet and of its rocky neighbors, Mercury, Venus, and Mars—was rarely without incident.

Most meteorites can be shown to have another “age,” which dates the moment when they were liberated from their parent body (usually, though not exclusively, an asteroid). Which is why, to tell our next impact story and fully explain how Michelle Knapp got a new car, we must go back in time to a violent event that occurred 50 million years ago, somewhere in the Asteroid Belt—that broad planetless zone between Mars (outermost of the rocky planets) and Jupiter, the first and largest of the gas giants.

To get a feel for what 50 million years ago means, our world was then in what geologists call the early Eocene Period. Modern mammals were just starting to appear (“Eocene” means “dawn of the recent’)—a faunal switch coming about as the Earth underwent an intense period of global warming called the Palaeocene–Eocene Thermal Maximum (PETM). Although Earth was beginning its last convergence with the familiar place it is today, it would be another 40 million years or so before any of your, my, or Michelle Knapp’s more direct ancestors climbed in its trees.

In the River Thames, crocodiles and hippos wallowed, and rhinoceroses roamed where as yet un-evolved naked apes would one day build a town called Barwell. As yet innocent of us, this earthly paradise was equally unaware that a single collision, over 120 million miles away among the asteroids, would one day lead to the destruction of a red Chevrolet Malibu on Wells Street in Peekskill, New York.

[image: The Asteroid Belt lies between the orbits of Mars and Jupiter. This diagram does not show the Kirkwood Gaps.]

That collision broke a fragment weighing perhaps 20 tons from the Peekskill meteorite’s parent asteroid and sent it off along a new orbit. Different from those followed by the other asteroids in the Belt (all of which orbit the Sun in the same direction and plane as the planets), this new orbit was directed in toward the Sun, crossing the orbit of Earth. However, space is so vast and planets so minute by comparison, that 50 million years passed before collision finally happened, on Friday, October 9, 1992.

The asteroid fragment probably had a diameter of between one and two yards, and had passed its closest point of approach to the Sun (about 82.5 million miles) 41 days before it finally plummeted toward Earth. On this occasion, having successfully bypassed Mercury and Venus, it found itself heading for the Earth. Skimming the atmosphere about 25 miles too low, its 50 million years as an orphan drifter (not to mention its previous 4.5-billion-year history as one part of a remnant from planet formation) were about to end. The Earth’s outer airs began to tug, slowing it down just enough to ensure that instead of skipping over the atmosphere like a stone across a pond, it cut in a little too steeply and began a downward hurtle from which escape was impossible.

It came in to land in the United States in the early evening along a northeasterly track. As it was “catching the Earth up,” its relative speed was about 6 miles per second—a figure raised initially by gravity to just under 9 miles per second. Most of us are not used to dealing with these units, so if it sounds slow, 9 miles per second equates to about 33,554 miles per hour. For comparison, the Space Shuttle begins atmospheric re-entry at about 4.7 miles per second, while the fastest airliner in service, the Boeing 747-400, cruises at a mere 0.16 miles per second.

The Peekskill meteorite first appeared as a fireball over West Virginia at 7:48 p.m. local time, and crossed West Virginia, Maryland, Pennsylvania, and New Jersey on its way to New York. It was early Friday evening. People were out, enjoying the prospect of the weekend, watching football games, visiting malls and fast-food joints, shopping. For this reason, sixteen film and video recordings documented the passage of the fireball that gave rise to the Peekskill meteorite. It is these (video cameras with their handy time recorders and film cameras working at known numbers of frames per second) that have made it possible to determine the meteor’s orbital trajectory and speed so precisely.

When an observer on the ground sees a meteor flying through the sky, he is seeing that line projected against the heavens. The heavens do not form a great crystal hemisphere like a snow-globe, but it helps to think of them that way. The observer is staring up from one part of the scene below, as the meteor streaks across. To determine its true path, at least one other observer needs to see the same event from a few miles away. Then the two observations can be combined mathematically to produce a true line of travel—which is where the two separate observations intersect.

To find out where a meteorite is likely to have landed, it is very important to have observations of its fireball’s extinction point—the point at which it appears to go out. From that point, the meteorite ceases to fly and begins to fall. Defining this point in space also requires two independent observations of the event, several miles apart. Two widely separated observations of the extinction will describe two intersecting lines in the air, which we can think of as the hypotenuses of two right-angled triangles standing back-to-back. The length of their shared vertical side gives the height of the meteorite’s entry into free-fall.

And so, at a height of just over 25.5 miles (or just inside the ozone layer) the Peekskill meteorite began its final disintegration. The pieces that peeled off from the main fireball track, clearly visible in movie footage, each had their own shapes, masses, and aerodynamic drag; and so began to fall at different rates. Sadly, if these survived as far as the ground, there they lie to this day. None was ever recovered.

As the fireball streaked by, video cameras in many states were turned skyward—at a football game in Anne Arundel County, Maryland, and in Olmsted Falls, Ohio; from a parking lot of a Burger King in Fairfax, Virginia; at the Westover Senior High football game in Raleigh, North Carolina; and by a sportscaster reporting for college station WICB at another high-school football game in Falconer, New York. The best footage of all, lasting 22 seconds, was taken by sportscaster J. Derr of WWCP, who was covering a game in Johnstown, Pennsylvania. In fact, it is safe to say that never in the history of meteoritics have astronomy and football come together so fruitfully.

All film and video footage shows a greenish fireball (the Barwell meteorite was described as “bluish green”) with a flickering wake traveling northeast and at its brightest casting as much light as a full moon. The meteor covered somewhere between 435 and 497 miles in 40 seconds; though by the time the leading fragment hit its extinction point, it had slowed to a mere 3 miles per second.

There were also sounds. Sonic booms were heard over a wide area; but Patsy Keith and her family, sitting in their car near Altoona, Pennsylvania, were first made aware of the fireball by a crackling noise that they described as “like a sparkler.” This lasted for about 10 seconds after the first main fragmentation event and is thought to have been “electrophonic.” Electrophonic sound is what comes out of a loudspeaker; only loudspeakers are designed to create it. But electrophonic sound can come from any object capable of acting like a loudspeaker, making low-frequency electromagnetic radiation audible.

Thanks to the many video recordings, Peekskill is now one of only four meteorites in history for which a pre-fall orbit around the Sun has been determined. This is how scientists can say quite precisely where the initial collision event occurred 50 million years ago. Its orbit, determined by the observations, was an ellipse, like all orbits, and it follows that the point where the initial collision took place will lie at the point on that ellipse that lies farthest from the Sun—the point known as the aphelion. The orbital calculations showed that this lay just over twice the distance of the Earth from the Sun (or two “astronomical units”) away from our neighborhood star, pinpointing Peekskill’s origin at the inner edge of the Asteroid Belt. With each of its orbits lasting 1.8 Earth years, the Peekskill meteorite had probably crossed the Earth’s orbit about 90 million times since its liberation.

Lying 41 miles north of New York City on a bend in the Hudson River, Peekskill is a moderately sized and relatively prosperous former manufacturing town established in the early eighteenth century; it later became the birthplace of Mel Gibson, Paul Reubens (Pee-Wee Herman), and Stanley Tucci. Just before eight that evening, as the high-school jocks performed their gridiron heroics, eighteen-year-old Michelle Knapp was sitting quietly at home when she recalled hearing something “like a three-car crash” in the street. She went out at once, but saw no crash. Instead, the nearside rear corner of her red 1980 Chevy Malibu sedan now had a mangled hole in it. Missing the fuel tank by inches, the meteorite had passed straight through the vehicle and embedded itself in the driveway below. Michelle told reporters at the time how she bent down to touch the object and noted that it was warm and smelled of sulfur. It weighed 27 pounds.

Michelle contacted the police, whose early theories included a bomb and a detached piece of aircraft. Just like the unfortunate Percy England, they suspected foul play and filed a report of criminal mischief. Local reports mention that it was a neighbor who first uttered the word “meteorite,” but the official version has it that Edmond Walker of the Lamont-Doherty Earth Observatory first gave this theory the official blessing of the scientific priesthood.

The meteorite was eventually bought by collectors Allan Lang, Ray Meyer, and Marlin Cilz for $78,000. The car was part of the deal, and it has since become a world-touring exhibit in its own right. Michelle proved a lot luckier than Mr. England. She had originally bought the twelve-year-old clunker from her grandmother for only $100.

[image: image]

The fall of stones from the sky has not always enjoyed a ready and widely accepted explanation. Witnesses did not always have the advantage of the scientific understanding of our universe with which to interpret the experience. Five hundred years and three days before Michelle Knapp’s vehicle unexpectedly appreciated in value by 780 percent, and just sixteen days after Columbus first set foot in the New World, another large stony meteorite fell near the Alsatian town of Ensisheim, France, on November 7, 1492. It is the earliest recorded fall in the Western world for which the meteorite still survives; it can be seen today in the town to which it has since brought many pilgrims and which endeared itself to an emperor during a particularly turbulent period in the history of fifteenth-century Europe.

People interpret the world in terms of what they know, starting with whatever seems most familiar and hence most likely. In a way, this approach is akin to the geologist’s central doctrine of uniformitarianism, by which the remains of the past are interpreted, wherever possible, in terms of processes we observe going on around us today. After all, it is hardly surprising that a suspicious Leicestershire citizen and a police officer would think immediately of foul play when a rock lands on a car. Policemen encounter crime every day.

Such factors, as well as cultural norms and beliefs, strongly color the way observers report meteorites. Although Michelle Knapp bucked the historical trend in mentioning a smell of sulfur, there did come a point in Western history when reports of meteorite falls ceased to mention it routinely. This is nothing to do with any change in meteorites, of course—and many of them do contain abundant sulfur. What it marks is the decline of brimstone-flavored Christianity.

Despite being half a millennium old, contemporary accounts of the Ensisheim fall are quite precise. It was a little before midday that November 7 when a mighty explosion, heard over an area estimated at 40,000 square miles, announced the fall of a large and roughly triangular stone into a field outside the city walls. A boy in a neighboring field saw the event and running to the scene discovered a hole about three feet deep. Others from the town soon joined him, and together they dragged the meteorite from its crater.

If you visit Ensisheim today, you can see the spot where the meteorite fell at an unremarkable intersection called Les Octrois, little more than a T-junction not far from a bend in the road leading northward to Ensisheim itself. Ensisheim sits on the vast Rhineland plain separating the nearby Vosges to the west from the Alps to the east; the land around it is completely flat. Although trees today obstruct any view of Ensisheim from Les Octrois, it is barely a half mile away.

By contrast with Barwell and Peekskill, few accounts of any associated fireballs survive, even though much of southern Europe must have witnessed the meteor streaking northwestward. A handwritten parchment dated 1513 by Diebold Schilling depicts the fall with a painting in ink and tempera, including a blazing reddish cloud out of which the gray stone emerges. The town of Ensisheim rears up behind, with the Vosges mountains in the far distance and some fictitious hills in the foreground being harrowed by two fictitious laborers.

A more intriguing depiction was made by Albrecht Dürer, who in November 1492 was staying at Basel, only 25 miles to the south. This unsigned painting was found on the reverse of another unsigned (but undisputed) Dürer image of the penitent St. Jerome. And as Ursula Marvin, doyenne of historians of meteoritics, has written: “The subject is neither a star nor a comet. In fact there is nothing it could be, except an exploding meteoritic fireball.” Marvin also reports that two art historians believe that this painting, now in the National Gallery in London, is Dürer’s depiction from memory of the Ensisheim event. It has been given the title A Heavenly Body and is dated c.1495–6. Dürer’s later and much more famous engraving Melancholia (1514) also carries what is often described as a comet.

Comets are icy bodies that originate far outside the orbits of the planets, but which occasionally become deflected into orbits that bring them to within sight of Earth. As these bodies approach the Sun they become visible because they develop a tail. A comet’s tail does not trail behind it in its flight, as would the smoke of a glowing ember thrown through the air; but always points away from the Sun—as Chinese astronomers first realized as early as the sixth century. This is because the tail consists of material blown from its surface by the solar wind, a highly energetic stream of particles and radiation that flows out from our local star in all directions. Anyone who has witnessed one of the recent comets to come near the Earth, such as Halley or Hale-Bopp, will know that they hang in the sky for days or weeks and have an almost serene appearance. The violent image in Durer’s 1514 engraving, by contrast, is clearly not that.

[image: Albrecht Durer’s Melancholia.]

Back in Ensisheim, an ugly mob was busy smashing bits off the meteorite when the regional governor arrived and called a halt. He ordered the stone (which now weighed about 298 pounds) to be taken into Ensisheim and placed by the door of its church. And this is the point at which the Ensisheim Thunderstone (as it was named) began to play its role in human history.

Although 1492 is today remembered for Columbus’s arrival on the island of San Salvador, the people of Ensisheim had other matters on their minds. This area of Alsace has been hotly contested by France and Germany for centuries, almost to the present day, though in the fifteenth century Germany did not exist as we know it today but fell within the borders of the Holy Roman Empire. The public interest generated by the Thunderstone soon came to the attention of Maximilian I of Hapsburg, son of the Holy Roman Emperor Friedrich III, with whom Maximilian was then ruling jointly.

Maximilian arrived in Ensisheim fifteen days after the fall. As kings will, he asked his advisers to interpret the event; and as advisers will, they told him it was a token of God’s favor and a sign of good fortune in his continuing conflicts—with Turks in the south and east, and more immediately, with assorted French in the north and west. Suitably pleased, Maximilian had two chunks hacked off the Thunderstone—one for his own cabinet of curiosities, and another for his friend and second cousin, Archduke Sigismund of Austria. Then, on his orders, the miraculous stone was chained up in the church choir-loft to stop it shooting off again, should it have a mind to. Luckily for his advisers, subsequent events did indeed go well for Maximilian, who won the impending battle of Dournon, and signed the Treaty of Senlis in 1493, enlarging his dominions with the addition of Artois, Franche-Comté, and Charolais.

Having served its PR purpose, the Ensisheim Thunderstone remained for the next 301 years chained in its choir-loft. Surviving even the waves of invasion and counter-invasion of the Thirty Years War (1618–48), it remained safely disregarded until 1793, when the French revolutionary government placed it on display in the Bibliothèque Nationale at nearby Colmar. More pieces were then chipped off, including one weighing about a pound for a certain scientist by the name of Ernst Chladni, who was to revolutionize the scientific understanding of meteorites and is widely regarded today as the father of meteoritics.

By 1803 the Thunderstone was back in its original ecclesiastical resting place, where fifty-one years later it survived the collapse of the bell tower. In 1863 the present church opened on the site of the old; and the meteorite made its final journey, across the square (now a parking lot, inevitably) to the Hôtel de la Régence, then the seat of Hapsburg government. It is now the centerpiece of the Musée de la Régence, which today occupies the building.

It is a rule of life that people in charge take a dim view of those who bring them bad news, so we need not look far for an explanation of Maximilian’s advisers’ upbeat interpretation of the Thunderstone of Ensisheim. However, meteorites are more usually (perhaps understandably) interpreted in terms of evil than of providence—which makes this pro-Maximilian version rather surprising. How did the emperor’s propagandists manage this deft piece of PR manipulation?

The concept of an evil omen was not a simple one in fifteenth-century Europe. Indeed, historians believe that at that time evil portents were often allied to longer-term hopes. Medievalist Philip Soergel of the University of Maryland has written: “While such events were often trumpeted as divine calls to repentance … they were almost invariably treated as hopeful signs that a blissful millennium was soon to begin.” Maximilian had many political supporters who were happy to promote the advisers’ official line, using the Thunderstone as a news peg on which to hang glowing propaganda about the soon-to-be emperor.

The Ensisheim fall was the first to take place after the new technology of printing had become widespread. Not far away, in the great Alsatian city of Strasbourg, Johannes Gutenberg carried out
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