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CHAPTER 1

The Discovery

When I was sixteen I found something that changed my life. It was 1973, the wettest year then recorded in Australia, and the desert heart of the continent was transformed into an inland sea. Cooper Creek and the Warburton River flowed like the Mississippi, and Lake Eyre, usually a vast dry salt pan, filled with freshwater, with pelicans and with other aquatic life. In my home state of Victoria, floods ripped through the landscape, carrying away soil and crops and livestock, leaving behind fields of debris and rubble. In those days I was a keen fossil hunter, and I knew that the floods might unearth hidden treasures last seen when Earth was a younger and different place.

My favourite fossil-hunting grounds were in western Victoria. There, the floods had been monumental and merciless, destroying houses, farms and sheds and carrying off countless flocks of sheep and herds of cattle. It was a bright summer day when I made my great discovery. The floods had subsided, leaving the creek I was prospecting scoured and filled with pebbly shoals. I was walking along the bank when I saw, in shallow water, a large, triangular shape nestled among the pebbles. I scampered down the slope and picked it up. As if in a dream, I realised that I was holding a huge tooth. I knew instantly what it was. I had read about such things, and even seen examples in museums. But I never dreamed that I’d be fortunate enough to find one. This tooth had once been in the mouth of a shark known as Otodus megalodon, the largest predator that ever lived, a mighty species that had been extinct for millions of years! The fossil was large enough to cover my palm. Its silken chestnut-brown enamel shone brilliantly in the sunshine. So magical did it appear that I handled it gently, not daring to put it down in case it disappeared.

Years later when I visited that creek, I discovered the partial skeleton of a whale eroding from the bank just upstream from where I made my find. I knew that the megalodon preyed on whales, and I suspect that the flood had ripped my tooth from the sediment around the skeleton, where it had been dropped as the shark tore into its prey. Courtesy of volcanic activity, which had elevated the entire region, the site was now well inland—a hundred kilometres from the sea. It was dizzying to think that 10 million years ago the largest predator ever to exist had swum where I then walked.

I still have that great tooth. It’s my talisman of time travel and one of my most treasured possessions. I’ve spent countless hours, tracing its fate from the moment it fell from the shark’s mouth to the moment, half a century ago, when I spotted it in the creek bed. In my mind’s eye I see the tooth tumbling from the shark’s mouth as it crunched down on the carcass of the whale, before sashaying through the water and falling to the bottom. A rain of sandy sediment, mostly formed from the bodies of dead sea creatures, buried it many metres deep. Millions of years later a volcano spewed out a lava flow, sealing its stony tomb. Groundwater carried phosphate and other minerals from the sediment into the enamel of the tooth, staining it a rich chestnut brown. Eventually volcanism elevated the rocks, and a drying climate created the characteristic woodlands of the volcanic plains in Victoria’s Western District. In time, a creek cut into the land, first eroding through the lava, then cutting into the sediments that held the fossil. The most subtle of topographic variation must have guided the creek as it excavated its valley ever deeper into the rock, until by pure fluke it cut into the sediment where the tooth lay. In 1973 a raging flood unearthed the fossil, exposing it to daylight for the first time in 10 million years, damaging it slightly in the process, and deposited it on the pebble bank where I found it. The chances of me ever encountering that megalodon tooth are so fantastically small that it has come to symbolise, for me, immense good fortune.

A couple of years after I made that find I finished high school. I was then nearly eighteen, and a long summer holiday beckoned. Most of my mates would spend it surfing or chasing girls. But I was going to hunt fossils, mostly by snorkelling or scuba-diving off a rocky beach at Beaumaris, a few kilometres from my home in suburban Melbourne. The fossil deposits there, which are around six million years old, crop out on the bed of Port Phillip Bay in a few metres of water. I had stumbled across them a decade earlier, when I was eight, and over the years had found hundreds of fossilised sharks’ teeth there, as well as the bones of many other kinds of extinct marine creatures. I used to bring them to the curator of fossils at the Museum of Victoria, Dr Tom Rich, who hoped that I’d find remains from smaller mammals, such as seals or marsupials whose carcasses had been swept out to sea and become buried in the sediments.

Tom became one of the most important people in my life. He saw that I had the potential to become a palaeontologist and encouraged me to pursue higher studies. He also took me on field trips to remote regions of Australia, where he showed me the art of palaeontology—everything from how to encase a delicate fossil in a plaster jacket to how to sort and identify fossils. These are skills you don’t learn in the classroom. They can only be acquired through a sort of apprenticeship, and I became Tom’s eager apprentice. Perhaps the most important lesson he taught me was patience. ‘You have to have the will to fail’ he’d say to me whenever the fossils became thin on the ground and I started to lose interest.

One of the most important discoveries I had made at Beaumaris was the articulated backbone of an extinct seal. It was then the oldest seal fossil ever found in Australia, and Tom reckoned that the rest of the skeleton must be out there somewhere. Indeed, so convinced was he that he offered to pay me the then princely sum of $500 to search for it over that summer. I was delighted to take up Tom’s offer. In fact I would gladly have spent the summer diving at Beaumaris without any pay. Apart from being a mad-keen fossil hunter, I loved exploring the marine environment with its many species of fish and starfish and other invertebrates. The only stipulation Tom made on the deal was that I must hand over every fossil I found, whether of a seal or any other creature.

On my very first day on the job—in fact just a few minutes after I had slipped into the shallows—I saw, lying before me on the sea floor, a perfect megalodon tooth. It was even larger than my first find, and it was more complete. Its enamel was lustrous, glossy green in colour, and as I floated in the sunny water above it shone from its bed of sand with an uncanny brilliance. I’d been scanning that area for years, and must have swum right over it dozens of times. But now a current had washed some sand away, or perhaps a storm had dislodged a stone that had obscured the great tooth, and there it lay in all its beauty, like an expensive necklace in a jeweller’s window.

I dived down, picked it up, and placed it in the linen bag I carried for my finds. I took it home and put it on the shelf in my bedroom with my other treasures, which included a fossilised whale vertebra and the teeth of lesser sharks. Like a prince among paupers, it outshone them all. That evening I lay in bed, admiring it, and struggling with a moral dilemma of monumental proportions. Under the terms of my agreement, the tooth belonged to Tom Rich and the museum. But nobody would know if I kept it. I could always say that I had found it before or after my period of employment. The trouble with that idea was that I would know. That night, as I struggled with what to do, I dreamed of walking over beaches paved with perfect megalodon teeth. So many that I could not pick them all up. When I awoke, overcome with a special kind of sadness I’d never known before or since, I knew what I had to do. I’d board the train to the city, and hand my megalodon tooth over to Dr Rich. It could, I realised, be mine only for this one night.

I arrived at the museum as self-importantly as if I were bearing the Rosetta Stone or the Nefertiti bust and was expecting gasps of astonishment or whoops of joy from Dr Rich. But when I revealed my treasure, Tom barely noticed. I was wounded at the casual way he took the tooth from my hands, as if it were a mere trinket. Dr Rich, I had forgotten, was not interested in the fossils of sharks. He wanted fossils of seals. In a teenage mood somewhere between crestfallen and resentful, I stomped away.

From the moment I left Dr Rich’s office that morning, I didn’t see that tooth again for more than 40 years. Yet it filled my daydreams, and my dreams. My university textbooks became filled with doodles of fossil shark teeth, and in my dreams I often found myself walking along a sea wall, above dozens of fossilised megalodon teeth, so many that they spilled from my hands. I would invariably wake up after such dreams feeling happy and wealthy beyond measure.

On my fiftieth birthday, I decided to give myself a present. I was then director of the South Australian Museum whose shop had a few megalodon teeth from North America. I purchased one that had been found in a river in South Carolina. It cost me $1500, and I valued it. But it could never, at least in my mind, be as significant as the tooth I had found all those years ago.

Over the years Tom and I have remained very close, and I often visited him at the Museum of Victoria. But it was not until 2019 that I asked to see the beautiful megalodon tooth I’d handed over 41 years earlier. I don’t know why it took me so long to muster the will to do so. But I felt a compulsion to know whether the great tooth was as large and glorious in reality as it was in my memory. A good friend, Dr Erich Fitzgerald, was by that time the curator in charge of marine vertebrate fossils at the museum. He took me into the collection and opened a drawer filled with the teeth of megalodon sharks found at Beaumaris. Most had been collected during the 19th Century, when the sea floor must have been littered with such treasures, just as it was in my dreams.

The fossil bed at Beaumaris has been eroding away for thousands of years, exposing a rich variety of fossil bones and teeth. The fossils are far harder than the stone that encloses them and can be so abundant as to form a kind of pavement of bones, stones and other remnants. During the ice ages the waters of Port Phillip Bay drained away and the place was a plain. Back then, during the freezing days and nights, the fossils must have lain among the roots of grasses and snow gums and been trod on by diprotodons and other giant marsupials. When the Earth warmed and the waters rose, the fossils once more became part of the bed of a shallow sea, and waves ground them against one another, smoothing their sharp cutting edges. Many of the megalodon teeth Erich showed me had become so worn by the waves that they looked more like shiny pebbles than the razor-sharp teeth of a giant predator.

We examined box after box containing megalodon teeth, and drawer after drawer. Eventually Erich began to look worried. He had to admit it: my megalodon tooth could not be found. Had it been stolen, I wondered? Erich admitted that, despite the vigilance of staff, such beautiful fossils occasionally went missing from museums all around the world. Erich’s words left me feeling downcast. It was as if I had lost some precious part of myself.

After the fruitless search I dropped into Tom Rich’s office to say hello. By then in his late seventies, Tom was almost blind, and he sat in his darkened office in front of a computer screen that bathed him in a ghostly light. I told him the dismal news and he said that he had entirely forgotten about the tooth. After a thoughtful pause he airily added, ‘I would have been happy for you to keep it. All I wanted were the fossils of seals and land-mammals. You should have just asked.’

Thunderstruck, I stalked away, vexed at myself and the world. But then, a few weeks later, Erich called me. He had kept searching the collections after I had left and had found my megalodon tooth. It had been misfiled—placed in the wrong drawer. The next day I rushed into the museum, my heart full of anticipation. Erich met me in his office, the tooth cradled in his hand just as I had once cradled it. He handed it to me, and I beheld the fossil. It was just as lustrous and glorious in reality as it was in my memory.

The sensation of holding the fossil again had a magical effect on me. I realised that I no longer needed to own it. Instead, I saw that it was a unique piece of history: my history, Victorian history and world history. And, despite having been misplaced, it was far safer in the museum than it would have been in my home. In the museum it forms part of the great narrative story of evolution in Australia and is available for study by one and all. And I can visit it whenever I like, heft it, and recall the day I discovered it. I think I had finally grown up.




CHAPTER 2

The Megalodon

Imagine an enormous predatory shark weighing 60,000 kilograms—twice as much as a humpback whale. Just ponder that for a moment. The shark is making its way through coastal waters off Africa: its body moving to a tonic rhythm, as if to a beating drum; its scythe-like fin, taller than a man, parting the waves. Otodus megalodon is the largest predator ever to exist, and this one can scent a pod of baleen whales, one of which is injured. The great shark, which is many times the size of any of these whales, approaches from behind and brutally attacks the injured one, forcing the healthy whales to flee. The megalodon is businesslike in its butchering, slicing off the injured whale’s tail flukes with a single bite of its two-metre-wide jaws, then severing the creature’s pectoral fins, leaving it helpless. Like most predators it’s careful not to get injured as it attacks. There is then a moment of quiet as it leaves the terrified and agonised whale bleeding and entirely helpless in the water until merciful death takes it.

A distant human ancestor, an Australopithecus, watches the drama from a nearby bluff. Fascinated by the attack, it stores away details that might be useful if it ever finds itself vulnerable in the sea. As our ancestor watches, the megalodon launches itself at the carcass from below, tossing the mutilated body many metres into the air, disembowelling it at a stroke. The predator then sets to work dismembering the corpse, bite by bite, swallowing hunks of flesh metres across and weighing tonnes. In the swirling, bloodstained waters, lesser sharks cruise, seeking scraps.

Such a scene is likely to have been witnessed many times by our ancestors, and it doubtless inspired both fear and awe. But then, one day, the last megalodon died. Firsthand knowledge of its behaviour would be lost forever. The megalodon would become known only from its fossilised teeth, and a few vertebrae. But the impression the living beast made on our ancestors’ psyches surely joined that of myriad other long-lost predators, spawning nebulous fears of monsters as varied as dragons, krakens, Grendels, zombies and, with Hollywood, merciless gigantic sharks.

Over the history of our human lineage, the prospect of being eaten alive has been a very real possibility. And it has left us with a morbid fascination—a hardwired need to observe closely the gory attacks of predators, to learn from them. Think of the millions of years during which our ancestors survived without even a fire to protect themselves. The only defence against being eaten at night by a leopard was to climb into inaccessible perches among rocks and trees and to shiver there in the cold, remaining aware enough to see the gleam of the approaching eye, or to hear the muffled rasp of its breath. Terror, and anxiety that never fully abates, the ability to survive sleepless night after sleepless night, these are the sieves through which evolution selected ‘the fittest’ of our ancestors over countless millennia. And the consequences of that sieving—including baseless anxiety—are still with us. Evolution doesn’t care for our comfort. It doesn’t care whether, from cradle to grave, we are plagued by nightmares and nameless terrors, or that our imaginings are filled with the most gruesome of monsters. Our evolved psyches don’t know that most of the human-eating monsters are now gone from our world, and that constant vigilance against the terrors of the night are no longer a prerequisite for survival. So embedded indeed are those monsters in our minds that we compulsively resurrect them in stories, books and movies—even those like the megalodon that have been gone for millions of years. Only evolution through natural selection that favours the less-anxious mind could do away with the monsters that haunt our dreams. But in a world of wars, with its ever-present dangers of senseless assault and rape, we are our own monsters. And that makes the future evolution of a less-anxious mind a distant prospect indeed.

The megalodon, aka Otodus megalodon, the big meg, is the largest predator that has ever existed. Conservative estimates put its weight at 50 tonnes, while some suggest 100 tonnes. That’s more than half the weight of an adult blue whale. And this leviathan of a predator was warm-blooded. Such a stupendous creature is impossible in today’s world. The largest great white sharks alive today weigh a mere two tonnes, the largest orcas just over six. Either would be just a snack for the megalodon, providing enough sustenance, perhaps, for a few days or weeks. The megalodon was in fact so outsized that its mere existence has forced us to rethink the nature of the oceans it swam in, and to ask why our modern world is so diminished. Moreover, recent discoveries have revealed scarcely believable aspects of its behaviour that further deepen the enigma of its existence.

There is no doubt that the megalodon was a ferocious predator. Computer models reveal the force of its bite to be a whopping 100,000–180,000 newtons, by far the most powerful bite of any animal that has ever existed. It is fourteen times greater than the bite force of the great white shark, and 83–138 times greater than that of humans. By comparison, Tyrannosaurus rex could bite with a force of 64,000 newtons—which is enough, indeed, to crush a car, Jurassic Park style. But a bite of 100,000–180,000 newtons would not just crush a car but dismember it—possibly atomise it. Why would any creature require such a forceful bite? After all, great white sharks can tear apart the carcasses of whales perfectly adequately with their relatively feeble bite force. What prey could possibly require such power? The jaws that bit with such force also had a prodigious, metres-wide gape—tooth-studded arches sufficient to swallow an orca whole. The largest megalodon tooth ever found measures eighteen centimetres from base to tip and weighs about 1.5 kilograms. That’s longer than the teeth of any marine predator living today, except perhaps the largest sperm whales. It almost certainly came from an individual that exceeded 15 metres in length.

The megalodon is no relic of deep time. It survived until relatively recently, geologically speaking, living far more recently than the dinosaurs which vanished about 66 million years ago. Megalodon evolved from somewhat smaller, but still very large shark ancestors some 40 million years after the last dinosaur died. This is about the time that the first apes evolved in Africa, so our lineage shares a similar time span with the megalodon. And the megalodon became extinct only 4.5–2.5 million years ago as the Earth was cooling towards the ice ages. As it vanished, another super-predator, the bipedal apes of our own genus, which would eventually give rise to Homo sapiens, were taking form. It must be said, however, that a few people, known as cryptozoologists, believe that the great shark never became extinct. They think that it continues to lurk in the deepest parts of the ocean, a rarely glimpsed and poorly documented phantom killer of the abyss. Many cryptozoologists believe that the Himalayan Yeti and North American Big Foot too are real. We shall examine the evidence they marshal in due course. But first we must get to know the megalodon itself.

Despite its immense size, and the profound impact the megalodon must have had on the ecosystems of its day, the species remains largely a mystery. We know much less about it, for example, than we know about most
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Me, aged 17, with megalodon fossil teeth. The large one was found at the beach at Beaumaris. In my left hand is the fossil seal vertebrae that so interested Dr Tom Rich.
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A model set of jaws of a megalodon at the Sharks exhibition, Australian Museum, January 2023.
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A variety of fossil teeth of adult megalodons from sites across the Americas.
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Teeth of young or juvenile megalodons from Bone Valley Formation, Florida.
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A Hubbell fossil tooth, from the Bone Valley, Florida. Hubbell teeth are the teeth a shark is born with.
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A large anterior megalodon fossil tooth from Chile.
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A reconstruction of megalodon, approximately 10 times the length of a human.
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Tooth shape changes over time in the megatooth shark lineage.
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