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Tim Gregory was born and raised in West Yorkshire, and since starting his rock collection aged four he has held a continued fascination with the natural world. Following an undergraduate degree in geology with planetary science, Tim completed his PhD in cosmochemistry and then took a position as a postdoctoral research scientist at the University of Bristol and the British Geological Survey. Specifically, he researched the coming together of our Solar System 4.6 billion years ago by studying the chemical and geological make-up of stones that fall from the sky: meteorites. It was during his PhD and subsequent research that he wrote Meteorite.

Tim is a science populariser who regularly speaks with live audiences, often features on radio, and occasionally presents on television. He is now a full-time nuclear chemist and counts atoms for a living. When not in the lab or writing, Tim is usually either hiking, photographing landscapes, or playing his guitar. 

 





Praise for Meteorite

 

‘Meticulously researched and eminently readable . . . [Gregory] creates a gallery of science hanging one gorgeous hypothesis after another on the walls. He writes with aplomb, his sentences backed by hard evidence and served with clarity, erudition and occasionally humour . . . Some pithy phrases, short and sweet, could be strung together as a poem to sum up the entire book . . . Meteorite is a treasure’ Wall Street Journal

 

‘I have a new book to recommend . . . Gregory weaves a colourful tapestry of historical and scientific stories with an eye towards the latest developments. A passionate communicator, Gregory conjures environments and events far outside the human experience . . . exemplary’ Nature

 

‘Drawing on his deep technical education and boundless curiosity, Tim Gregory brings a childlike wonder of discovery to everything he sees. He shows an uncanny ability to swiftly understand, to clearly explain, and to be joyful in the process. His scientific delight is contagious’ Chris Hadfield

 

‘A captivating blend of painstaking detective work and dramatic cosmic events. The impact that rocks from space have had on our culture, and on our knowledge of where we come from – and where they come from – may surprise you. As will their impact on the planet of course, should you be lucky enough to see a “fall”’ Jon Butterworth
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This book is dedicated to you.





All you that do behold my stone,

O; think how quickly I was gone;

death doth not always warning give

therefore be careful how you live.

 

This elegy is carved into a headstone in the Wold Newton churchyard, East Riding of Yorkshire, commemorating the life of John Shipley (1779–1829). Shipley was a ploughman of the nearby Wold Cottage estate. He almost became the first person in recorded history to be hit by a meteorite falling from the sky.
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Prologue: Written in Rock

The oldest stories tell of fantastic beings and extraordinary events. Chariots drawing the Sun across the sky; great snakes devouring worlds; spirits singing the Universe into existence; Creation itself arising from the dismembered bodies of deities. Such stories were told by people who lived before the advent of the scientific method and so, although to our modern minds they may seem remote from reality, they provided a framework in which our ancestors could understand the world.

For most of human history, these stories passed from person to person through the spoken word. The mind was the only place where they could be stored. If a story or snippet of understanding was not spoken, heard, and then remembered by somebody else, it died along with the mind in which it sat. Only through the spoken word and commitment to memory could stories transcend a human lifetime.

It wasn’t until some 125,000 years of human history had elapsed that stories and ideas were liberated from minds and rendered as objects in the real world. The oldest known human artwork (at the time of writing) was discovered in the Blombos Cave in South Africa and dates back some 75,000 years. It is an unassuming shard of stone a few centimetres across – easily small enough to clasp between thumb and forefinger – and embellished by a cross-hatch pattern drawn with an orange-red clay. The first human artworks were drawn using rocks as both paper and ink: rock was the first medium on which human thoughts were consciously recorded.

Recording stories and ideas in this way became a long-standing tradition, and as the slow march of human history progressed, the physical representations of thoughts became more sophisticated. Stories began to be written down. Thirty-five millennia after the cross-hatched pattern was drawn onto the stone in Blombos, our ancestors were drawing animals on the walls of the limestone caves of Maros in Indonesia. They drew these animals because they were important to them: they were the source of food that kept them and their fellow tribespeople alive. Their drawings show a deep respect. These animals would have been a major part of the story of the artists’ world and life, and so they recorded that story permanently on the rocky walls of the caves.

The people living in those caves also left shadows of themselves on the rock. Inside the caves of Maros lie a dozen stencils of human hands. Their creators made them by pressing their hands against the cold cave walls and spraying them with a wet pigment, probably from their mouths. This simple act marked another great leap forward for our species’ consciousness. The handprints are explicit attempts made by our ancestors to leave a trace of themselves upon the physical world, an ancient version of ‘I was here’. They probably had a concept of a tangible future, a time when they would no longer walk the Earth, when the story of their world would continue without them. We see their small story today, 40,000 years later, by reading it on the rocky limestone walls.

Anything that is recognisable as writing didn’t come along until about 5,000 years ago, by which time over ninety-seven per cent of our existence as a species (so far) had passed. Written words were first created by pressing symbols into clay tablets and chiselling them into tablets, and later by scratching ink onto parchment. Their purpose was elegantly simple: to allow thoughts and stories to be recorded in the physical world, precisely and accurately, and read later by somebody else. It is a means, other than the spoken word, by which the thoughts of one person can be placed into the mind of another, but it transcends the lifetime of the thought’s original bearer. It is the closest humanity has ever got to mind reading, and the closest we’ll ever come to communicating with the dead (though admittedly, the conversation is entirely in one direction). And it’s all done via strange-looking shapes carved into stone tablets, scratched onto pieces of parchment with ink or, as in the case of this book, printed onto paper (or perhaps shining from an ebook reader).

Writing changes the way thoughts are recorded, and eliminates much scope for ambiguity and changes in meaning as they are passed from mind to mind. It also means that it is easier to catch up on things that have already been discovered; knowledge and ideas do not have to be acquired from scratch by each new generation, freeing up our time and headspace to make new discoveries and plumb the depths of new understanding.

Our acquisition of knowledge and understanding of the world accelerated as a result of the long tradition of recording stories, and it all began by recording them on rocks.

Parallel tales

There is another story written in rock, but this one wasn’t written by us. It was written by Nature, and it begins further back in time than our own human story. Much further back. And it unfolds over a timescale so vast that it is impossible for the human mind to fully comprehend.

It began about four and a half billion years ago. This is time on a scale that dwarfs the 200,000 years during which humans have walked the planet, and it has an appropriately evocative name: ‘deep time’, or ‘geological time’. This is the reel on which Earth’s story plays out. It unravels on timescales where continents move, sea floors are raised to jagged mountain peaks, and millions of species come and go as they evolve before marching headlong into extinction.

The only way that the slightest sense of the immensity of geological time can be grasped is through analogy and metaphor. Imagine a twenty-four-hour geological day, where the entire four and a half billion years or so of Earth’s history is squeezed down into twenty-four hours. On this timescale, the history of humanity would be just shy of four seconds long. The cross-hatch pattern from the Blombos Cave was drawn one and a half seconds ago. Writing was invented about one-tenth of one second ago, which, as it happens, is the time it takes to blink. Dinosaurs, often thought of as ancient life forms from the deepest recesses of the past, only evolved something like one hour and fifteen minutes ago, and their time on this planet came to an end after about fifty-five minutes. Trees have existed for a mere two hours. The land was little more than a bleak rocky desert until land plants evolved some two and a half hours ago, and the oceans were devoid of fish only half an hour before that.

The story of the Earth – its geological history – tells of the things that have happened since it formed to the present day. It has experienced unimaginable change during that time. Most of its story has been lost, much like our own human story, but plenty remains to be read if you know where to look and how to read it. Like the early chapters of the human story, this story is written in rock, too, and it can be read using the language of geology.

Like the pages of a book

Silt accumulating in the dark oceanic abyss; molten rock crystallising far below the Earth’s surface; sand dunes rolling across ancient deserts. The circumstances under which a rock came into being can, more often than not, be deduced from its geological character. Each rock contains a single short story, but a sequence of rock contains a narrative that unfolded over a longer stretch of time. By scouring the globe and turning the pages of Earth’s geological history, we have come to learn much about the story of our home planet.

But the history of the Earth, and by extension our own history, is but a sub-plot of a far grander story. It is a story that begins further back in deep time, and one that is set on a scale that far exceeds the planetary: it plays out on timescales that reach the astronomical and distances that reach the interstellar. It is the story of our Solar System.

We share our celestial neighbourhood with a multitude of planetary objects of which the Earth is just one: two giant gas planets, two giant ice planets, four rocky planets, hundreds of moons, and billions and billions of comets and asteroids. All of them orbit the same light-giving star at the centre of it all: the Sun. Our star. And while each planetary body has its own unique history and story to tell, they all, it transpires, share a common heritage. They belong to the same Solar System, and if we go far enough back in time, we find that their individual histories converge. The first few pages of their stories are identical.

The rocks of the Earth yield little information about the origin and the formation of our Solar System because there is a limit to how far back in time they can take us. For one, the Earth did not exist when the Solar System was forming. And throughout Earth’s history, geological forces have continuously un-made and re-made the Earth’s rocks, recycling them through the power of plate tectonics and wearing them down with weather. Early pages of Earth’s storybook were torn out and lost, and many chapters have been overprinted.

Fortunately for us, there are rocks that did record the events that happened as our Solar System was assembling itself. Some of these rocks survive to this day and they are the most ancient objects in our cosmic neighbourhood. While there are still many questions that remain unanswered, by using the language of geology and the tools of science, we have come to understand the story these rocks have to tell of the early Solar System in brilliant detail. In uncovering this story we have discovered the origins of our Solar System, the planets, and ultimately, ourselves.

But these rocks did not come from the Earth. They fell upon it from the sky, and we call them meteorites.
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