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Chapter 1

Millions of years ago...
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The Formation of the Earth and the Age of Dinosaurs

A fireball in the universe

Earth is a very old lady. She was born approximately 4.5 billion years ago, in a swirl of cosmic gas and dust. Before our most distant ancestors appeared, before even the simplest life was possible, our planet underwent billions of years of colossal transformations.

In the beginning, there was nothing resembling what we know today. The Earth was an incandescent sphere, a gigantic ball of molten rock, wracked by violent tremors and torn apart by incessant volcanic eruptions. Its surface glowed like embers in the night of space.

For hundreds of millions of years, this burning mass slowly cooled. The heaviest rocks sank to the center, forming the iron and nickel core. Lighter rocks rose to the surface, gradually solidifying to form the first continents. The Earth had a crust, like a cooling apple.

But something essential was still missing: water. It arrived, it is said, from two sources. First, volcanoes spewed water vapor which, upon cooling, formed the first rains. These rains fell for centuries upon centuries, filling the hollows of the Earth's crust. This is how the first oceans were born.

Imagine the scene: a dark, heavy sky, pierced by constant lightning, torrential rain that never ceased, and beneath it, a sea still warm, acidic, churned by storms beyond our comprehension. Our planet was indeed alive—but with a brutal, mineral life, without a single creature to bear witness.

	CHRONOLOGICAL MILESTONES

4.5 billion years ago — Formation of the Earth

3.8 billion years ago — Appearance of the first life forms (bacteria)

540 million years ago — Explosion of complex life (Burgess Shale fauna)

230 million years ago — The dinosaurs appeared

66 million years ago — Extinction of the dinosaurs

2.8 million years ago — First representatives of the genus Homo

300,000 years ago — Homo sapiens, our species



The first forms of life

Life appeared in these primitive oceans about 3.8 billion years ago. At first, it was only microscopic bacteria—beings so simple that they didn't even have a nucleus in their cells. Yet, these humble pioneers accomplished an extraordinary feat: they transformed Earth's atmosphere.

For hundreds of millions of years, these microorganisms performed photosynthesis, releasing oxygen into an atmosphere that contained almost none. Slowly, over millennia, the air of our planet was transformed. It is thanks to these forgotten bacteria that we can breathe today.

Gradually, life became more complex. Algae appeared, then more elaborate creatures. Around 540 million years ago, what scientists call the "Cambrian explosion" occurred: in a geologically very short period, life invented an extraordinary diversity of forms—eyes, legs, shells, fins. The oceans became teeming with strange and new creatures.

Then life left the sea. Around 375 million years ago, fish with fleshy fins began to haul themselves onto the shores. Their fins, capable of supporting them briefly out of the water, would evolve into legs. These pioneers of dry land are our very distant ancestors—the first tetrapods, ancestors of all amphibians, reptiles, birds, and mammals.

The world of dinosaurs

About 230 million years ago, when we did not yet exist — and would not exist for a very, very long time — the Earth was dominated by extraordinary creatures: the dinosaurs.

Note: the word "dinosaur" refers only to the terrestrial reptiles of that era, and not to all the large reptiles of the time. Pterosaurs—those flying reptiles with skin wings—and plesiosaurs—those long-necked marine reptiles—are not dinosaurs in the strict sense, even though they lived during the same period.

Dinosaurs ruled the Earth for nearly 165 million years. To understand what that means, consider that the human species has existed for only about 300,000 years—dinosaurs dominated our planet 550 times longer than we have inhabited it. If their reign were a 24-hour day, the entirety of human history would amount to only a few seconds.

The giants of vegetation

The Brontosaurus—renamed Apatosaurus by scientists, although the popular name has stuck—was one of the most impressive herbivorous dinosaurs. This colossus measured 20 to 22 meters long, roughly the height of a six-story building laid on its side. It weighed up to 30 tons. To feed such a body, it had to ingest prodigious quantities of vegetation every day.

Its disproportionately long neck allowed it to reach the leaves of tall trees without moving—a precious energy saving for such a massive animal. Its legs, like stone pillars, must have made the ground tremble with every step.

The Stegosaurus, another remarkable herbivore, measured approximately 7 to 9 meters long and weighed around ten tons. It sported two rows of large bony plates on its back—their exact function is still debated: thermoregulation? courtship display? defense? Perhaps all three. Its tail, armed with four long bony spikes, was, on the other hand, a formidable defensive weapon.

The formidable predators

Tyrannosaurus rex was one of the largest carnivorous predators that ever walked the Earth. Approximately 12 meters long and 4 meters tall at the hip, it weighed between 8 and 14 tons. Its teeth, about 15 centimeters long, were designed to crush bones. Its powerful hind legs allowed it to run at an estimated speed of around 20 kilometers per hour.

For a long time, it was imagined that it slithered like a lizard. Today, paleontologists believe that dinosaurs were much more active than that — some may have been warm-blooded, agile, and the smallest ones covered in feathers.

The Ankylosaurus, on the other hand, was a veritable living fortress. Its entire body was covered in armor of fused bones, forming plates and spines. Its tail ended in a bony club capable of crushing an attacker's bones. Even the Tyrannosaurus rex probably hesitated to attack it.

Masters of the sky and the seas

The Pteranodon was not a dinosaur—it was a pterosaur—but it shared the Mesozoic world with them. This flying reptile could have a wingspan of 7 to 9 meters, about the size of a small private plane. It glided on warm currents above shallow seas, diving to catch fish.

In the oceans reigned equally impressive creatures: mosasaurs, giant marine lizards of 15 to 20 meters, and plesiosaurs, with their characteristic long necks, which later inspired the legends of the Loch Ness Monster.

Archelon, the ancestor of sea turtles, reached 4 to 5 meters in length — a far cry from today's turtles — and weighed several tons.

Stone witnesses: fossils

How do we know all this? Thanks to fossils. A fossil forms when an animal or plant is buried soon after its death—in the mud of a swamp, in the sand of a river, or at the bottom of a lake. The soft parts disappear, but the bones, teeth, and shells are gradually replaced by minerals. The form is preserved, but the matter has turned to stone.

This is how a dinosaur crossing a marshy region left its footprint in the mud. The sun hardened the mud, layers of sediment covered the footprint over millions of years, and it petrified. Today, paleontologists excavate these layers and find, intact, the tracks of animals that disappeared 100 million years ago.

These fossilized footprints can be seen in several French museums. At the National Museum of Natural History in Paris, dinosaur skeletons, some measuring 20 meters long, attest to the size of these creatures. At the Lyon Museum, fossilized footprints allow visitors to concretely measure the size of these gigantic strides.

Sometimes, fossilization preserves extraordinary details: the texture of the skin, the contents of the stomach, even feather imprints. Each fossil is a window onto a world that no human being has ever seen.

The Great Extinction

Sixty-six million years ago, something cataclysmic happened. In a geologically very short time—perhaps a few thousand years, a handful of seconds on the geological timescale—the non-avian dinosaurs became extinct. With them, about 75% of all living species.

The primary cause is now well established: an asteroid approximately 10 kilometers in diameter struck Earth in what is now Mexico's Yucatán Peninsula. The impact released energy a billion times greater than that of the Hiroshima atomic bomb. Giant tsunamis, global fires, and above all, a cloud of dust that obscured the sun for months, even years, devastated food chains.

The plants could no longer grow without light. The herbivores were starving to death. The carnivores were dying with them.

But the story doesn't end there. Among the few survivors were small, warm-blooded, discreet, nocturnal mammals that had dulled their existence in the crevices of the ground. And also—remarkably—some dinosaurs themselves, those that had developed feathers: the ancestors of birds. Today, when you watch a sparrow on your windowsill, you are indeed observing a dinosaur—the last representative of a lineage that ruled the Earth long before us.

The major ice ages

After the extinction of the dinosaurs, the Earth continued to transform. Mammals, freed from the domination of the giant reptiles, evolved rapidly and occupied all available ecological niches. Some, in turn, became gigantic: mammoths, woolly rhinoceroses, megatheriums.

Then came the ice ages. Starting around 2.5 million years ago—the time when the first humans appeared—the Earth entered a period of cooling marked by cycles of approximately 100,000 years. Ice sheets expanded and retreated, sometimes covering large parts of Europe and North America.

For those who live in the regions at the foot of the Savoy Prealps—Grenoble, Annecy, Vienne, Lyon—this glacial past is not an abstraction. The glaciers of the Alps once extended beyond the Jura Mountains, reaching the Saône plain and as far as Lyon. This back-and-forth movement occurred several times. The last major glacial advance retreated approximately 15,000 years ago. The hills of the Lower Dauphiné, Lakes Annecy and Bourget, and the gorges of the Prealps are the still-visible traces of these immense, vanished glaciers.

It was these ice ages that forged the environment in which our ancestors lived. The first humans did not know the Earth as we see it today — they lived in a colder, harsher world, populated by animals that seem exotic to us today: mammoths, cave lions, giant hyenas.

Dinosaurs and early humans never met. Sixty-six million years separate them—a time so staggering it defies imagination. When the first beings of the genus Homo appeared on Earth, the dinosaurs had been extinct for as long as they themselves had existed. In the next chapter, we will discover these early humans, their tools, their hunting methods, and their mysteries.

	TO GO FURTHER

National Museum of Natural History in Paris — Gallery of paleontology and comparative anatomy: dinosaur skeletons, marine fossils, mammoths.

Natural History Museum of Lyon — Fossilized dinosaur footprints and regional collections.

Cruseilles Paleontology Museum (Haute-Savoie) — Fossils and traces of Alpine glaciations.

In Bordeaux and Poitiers — Collections of fossil shells bearing witness to the ancient seas that covered France.
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Hunting with primitive men
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The daily life of the first Homo sapiens

A discovery on the French Riviera

If you go on holiday to the French Riviera and venture a little beyond Ventimiglia, the Italian border town, you will find, plunging dramatically into the sea, a great rock wall: the "Red Cliffs," or Balzi Rossi in Italian. This name, which evokes the ochre color of the cliff at sunset, conceals one of the most moving archaeological discoveries of the 19th century.

Passing through these walls, one reaches, a few meters above sea level, large natural excavations: the ancient "homes" of prehistoric humans. For thousands of years, no one had entered them. Earth that had fallen from the vault, mud, and sand brought in by the sea had almost completely filled them. Trees and bushes had grown on the beach, concealing all the entrances.

It was only at the end of the 19th century that Prince Albert I of Monaco—a passionate oceanographer and curious about human history—undertook significant excavations in these caves. He discovered marvels there: hearths, stone tools, animal bones, necklaces, and shell ornaments. But the most extraordinary find was the discovery of very ancient human skeletons.

Among them were two skeletons entwined: those of an old woman and a child. Perhaps a grandmother and her grandson? Around them lay a quantity of seashells and red coral, carefully arranged. This was no ordinary death—it was a burial, an intentional interment. These men were thinking of their dead. They were paying them homage.

This discovery provided irrefutable proof: human beings had lived here tens of thousands of years ago, in a world radically different from our own — and yet, they shared something essential with us: attachment to those they loved.

Who were these men?

The inhabitants of the Menton caves belonged to the species Homo sapiens—our species, ours. Physically, they were not inferior to us: their brains were as developed as ours, their bodies as capable. If one of them could be reborn today, dressed in modern fashion, no one would be able to distinguish him in the street.

They lived in small groups—probably between 20 and 50 people—linked by family ties and a social organization that, although simple, was real. There were elders whose experience was invaluable, specialized hunters, women who gathered food and raised children, and artisans capable of knapping flint with remarkable precision.

These groups were not sedentary. They moved according to the seasons, following herds of animals, seeking areas where berries and tubers were abundant. Their "homes" were sometimes natural caves - when they existed and were not already occupied by a cave bear - sometimes shelters built from skins stretched over poles, or even simply the open countryside, under a starry sky.

They spoke. We have no record of their language, of course, but the anatomy of their hyoid bones—a throat bone involved in speech—and the complexity of their social organization clearly indicate that they communicated using an elaborate language. Their coordinated hunts, their burial rituals, their works of art—all of this presupposes a language.

Nourishing oneself: foraging, the first art of living

Before being hunters, prehistoric humans were gatherers. Gathering probably represented the majority of their diet — some researchers estimate that it could provide up to 70 to 80% of the calories consumed by the group.

Every morning, women and men would set out to explore the woods and meadows around their camp, armed with rough baskets woven from willow or bark, or leather bags strapped to their shoulders. They knew their territory as we know our neighborhood—every fruit tree, every wild berry bush, every rocky hollow where hazelnuts fell in the autumn.

The forest's pantry

The prehistoric forest offered an extraordinary diversity: hazelnuts, chestnuts, acorns (bitter but nutritious once cooked), currants, blueberries, wild raspberries, sloes, rosehips rich in vitamin C. Roots were dug up using a pointed stick — ancestor of the spade —: wild turnips, cattail roots, fern rhizomes, daffodil and wild garlic bulbs.

Mushrooms were an important resource in autumn. Mycological knowledge passed down through generations was vital—a mistake could be fatal. Porcini, chanterelles, oyster mushrooms, and morels graced autumn meals. Mosses and lichens, being coarser, could be eaten as a last resort during times of famine.

The honey harvest

Honey was an extraordinary luxury in this world without refined sugar—a source of calorie-dense and immediate energy. Obtaining it required ingenuity and courage.

The honey hunter carried with him a container of embers covered with glowing coals. When he spotted a wild hive in the hollow of a tree—identified by the activity of the bees or their characteristic buzzing—he would place damp
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