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Introduction: Meet the Dinosaurs (They're Not What You Think)

Here's something strange: you've probably been thinking about dinosaurs for most of your life, but almost everything you think you know about them is at least a bit wrong. Don't worry, this isn't your fault. It's not even really anyone's fault. It's just that dinosaurs have become so famous, so popular, and so completely wrapped up in films and toys and lunchboxes that the real animals have got a bit lost underneath all the roaring and stomping and dramatic music. 
This book is about finding those real animals again. Not the movie monsters or the theme park attractions, but the actual creatures that walked around on Earth for an absolutely enormous amount of time, doing perfectly ordinary animal things like eating breakfast, having a nap, and trying not to get eaten by something with more teeth than them. Because here's the thing that might surprise you: dinosaurs weren't really all that special. I know, I know, that sounds like a terrible way to start a book about dinosaurs, but hear me out. Dinosaurs were special in the same way that elephants are special, or dolphins, or owls, or any other animal that's brilliant at being exactly what it is. They weren't magical. They weren't designed by someone trying to create the scariest or most impressive creature possible. They were just animals, doing animal things, for a very, very long time.
And that, weirdly enough, makes them more interesting than any film has ever managed to show.
Let's start with why you're even reading a book about animals that died out sixty-six million years ago. Why do dinosaurs matter? Why do we care about creatures that nobody has ever seen alive, that left behind nothing but bones and footprints and the occasional bit of fossilised poo? The easy answer is that dinosaurs are cool, and they are, but that's not really the whole story. Dinosaurs matter because they show us something important about life itself. They show us that the world hasn't always been the way it is now. They show us that animals can be successful for an incredibly long time and then vanish completely. They show us that evolution doesn't care about making things look sensible or tidy, it just cares about what works. And perhaps most importantly, they show us that we don't actually know everything, and that's fine. In fact, it's exciting.
Every time someone digs up a new dinosaur fossil, or looks at an old fossil in a new way, or figures out something about how dinosaurs actually lived, we get a bit closer to understanding what these animals were really like. And every time that happens, the picture changes. Dinosaurs have gone from being seen as slow, stupid, tail-dragging lizards to active, sometimes intelligent, often surprisingly bird-like creatures. Some of them had feathers. Some of them might have been quite brightly coloured. Some of them definitely looked after their babies, and some of them almost certainly didn't. Some were enormous, some were tiny, and some were just medium-sized and got on with things without bothering anyone.
But here's what they all were: animals. Not monsters, not aliens, not mythical beasts, just animals trying to survive in a world that was often quite difficult and occasionally downright dangerous. And that's what this book is about. We're going to spend some time getting to know dinosaurs as animals, because once you start thinking about them that way, everything makes a lot more sense.
Now, before we go any further, we need to address the elephant in the room. Or rather, the Tyrannosaurus in the room. Because when most people think about dinosaurs, they think about Tyrannosaurus rex, and when they think about Tyrannosaurus rex, they think about a massive, terrifying predator that spent its entire life roaring and charging around looking for things to bite in half. And yes, Tyrannosaurus rex was large, and yes, it was a predator, and yes, it had truly impressive teeth. But it probably didn't roar constantly. In fact, it probably didn't roar at all. It almost certainly made some sort of noise, but constant roaring is exhausting and doesn't really serve much purpose unless you're trying to let every other animal in a five-mile radius know exactly where you are. Which, if you're a predator trying to sneak up on your dinner, is a terrible idea.
This is the first dinosaur stereotype we're going to politely destroy: the idea that dinosaurs spent all their time doing dramatic things. Real animals don't do that. Real animals spend most of their time doing boring but necessary things like looking for food, digesting food, having a rest, finding a safe place to sleep, and generally just existing. A lion doesn't spend all day roaring and chasing gazelles. It spends most of its day lying around in the shade being too hot and too full and too tired to do anything interesting. Occasionally it gets up and hunts something, and occasionally it has to fight off another lion or defend its territory, but mostly it's just being a lion-shaped lump in the grass. Dinosaurs were the same. A Tyrannosaurus rex spent far more time standing still, or walking slowly, or having a snooze, than it ever spent running or fighting or doing anything that would look good in a film.
The second stereotype we need to deal with is size. Yes, some dinosaurs were absolutely enormous. Genuinely, almost impossibly huge. But most of them weren't. Most dinosaurs were actually quite small, and many were absolutely tiny. The ones you've heard of are usually the big ones because, well, big things are impressive and easy to remember. But for every Brachiosaurus plodding around being the size of several buses stacked on top of each other, there were dozens of smaller dinosaurs just getting on with their lives at a much more reasonable size. Some dinosaurs were about the size of a chicken. Some were smaller than that. Some were so small that you could have picked them up and held them in your hand, although they probably wouldn't have appreciated it.
The third stereotype is that all dinosaurs lived at the same time and could have met each other. They absolutely could not. Dinosaurs existed for about 165 million years, which is such an enormous amount of time that it's basically impossible to imagine. Humans have only been around for a few hundred thousand years, and written history only goes back a few thousand. The age of dinosaurs was so long that the Tyrannosaurus rex lived closer in time to you than it did to the Stegosaurus. Think about that for a moment. When a Tyrannosaurus rex was wandering around looking for breakfast, Stegosaurus had already been extinct for about eighty million years. That's a longer gap than the entire time from the extinction of the dinosaurs to now. So all those pictures you've seen of different dinosaurs fighting each other or living together in the same place? Most of them are nonsense. Tyrannosaurus never met Stegosaurus. Brachiosaurus never met Triceratops. They lived in completely different time periods, in different worlds, with different climates and different plants and different other animals around them.
This is why timelines matter, and why we're going to spend quite a bit of time in this book talking about when things happened and where things happened and which dinosaurs actually could have run into each other. Because if you don't understand the timeline, you don't really understand dinosaurs. You just understand a jumbled-up collection of impressive bones that someone has mashed together into one imaginary moment.
The fourth stereotype is about intelligence, or rather the lack of it. For a long time, people assumed that dinosaurs were stupid. After all, they went extinct, didn't they? And they had tiny brains compared to their body size, especially the really big ones. Therefore, stupid. Except that's not how intelligence works, and it's definitely not how extinction works. Dinosaurs were around for 165 million years. Humans have been around for perhaps three hundred thousand. If we're still around in another 164.7 million years, then maybe we can start calling dinosaurs unsuccessful, but until then, they're actually the ones winning at evolution. As for their brains, yes, some dinosaurs had quite small brains relative to their body size. But brain size doesn't tell you everything about intelligence. It tells you something, but not everything. Some dinosaurs were almost certainly quite clever. Some were probably not very clever at all. Most were somewhere in between, with exactly as much intelligence as they needed to survive, find food, avoid being eaten, and produce more dinosaurs. Which, evolutionarily speaking, is all that matters.
The fifth stereotype is that dinosaurs were scaly, grey or brown, and basically looked like enormous angry lizards. We now know that this is wrong in almost every possible way. Many dinosaurs had feathers. Many others probably had some sort of proto-feathers or fuzzy covering. Many of them were almost certainly quite brightly coloured, with patterns and displays and all sorts of visual signals that they used to communicate with each other. We can actually work out some of these colours from the fossils themselves, which is extraordinary when you think about it. We can look at a fossil that's millions of years old and say with reasonable confidence that this particular dinosaur was reddish-brown with a stripe pattern, or that this one had iridescent feathers like a modern magpie. Not all of them, and not perfectly, but enough to know that the grey-brown lizard version of dinosaurs is wildly inaccurate.
So if we're throwing out all these stereotypes, what's left? What were dinosaurs actually like? Well, that's what the rest of this book is for. We're going to look at how dinosaurs were built, how they moved, what they ate, how they raised their families, how they defended themselves, how they communicated, and how they fitted into the world they lived in. We're going to look at the weird ones and the normal ones and the ones that scientists still can't quite figure out. We're going to look at how they dealt with changing climates and new competitors and all the other challenges that life throws at animals. And we're going to look at what happened when it all came to an end, and what survived, and why we can still see dinosaurs today if we know where to look.
Because here's something that might surprise you: dinosaurs didn't actually go extinct. Not all of them, anyway. Birds are dinosaurs. Not descendants of dinosaurs, not "related to" dinosaurs, but actual living dinosaurs that survived the extinction event that killed off all their non-flying relatives. Every time you see a pigeon or a sparrow or a chicken, you're looking at a dinosaur. A small, feathered, flying dinosaur that has spent the last sixty-six million years adapting and evolving and surviving in a world that's very different from the one its ancestors knew. So when you get to the end of this book and you feel a bit sad that dinosaurs are gone, remember: they're not. They're just different now. They're smaller, and they can fly, and they probably don't look much like what you're expecting, but they're still here. Still being dinosaurs. Still doing what dinosaurs have always done, which is existing, surviving, and being exactly what they need to be.
This book is divided into chapters that will take you through different aspects of dinosaur life, but you don't have to read them in order if you don't want to. If you're really interested in what dinosaurs ate, skip ahead to that chapter. If you want to know about baby dinosaurs, go there first. If you just want to read about the really weird ones, well, they're scattered throughout because evolution produced weird things all the time and it would be a shame to save them all for one chapter. Each chapter is designed to stand on its own while also being part of the bigger picture of what dinosaurs were and how they lived.
But there's one thing you should know before you start reading: we don't know everything. We don't even know most things. What we have are bones, and footprints, and occasionally some very exciting skin impressions or feather traces, and from these we have to piece together what an entire animal was like. We have to guess at colours, at sounds, at behaviour, at all the soft, squishy parts that don't fossilise well. We can make educated guesses based on modern animals and physics and biology, but they're still guesses. So whenever you read something in this book that sounds uncertain, or that includes words like "probably" or "might have" or "we think," that's not because I'm being wishy-washy. It's because that's how science works. We make the best guesses we can with the evidence we have, and when new evidence comes along, we change our minds. That's not a weakness, it's a strength. It means we're learning.
And that brings us back to why dinosaurs matter. They matter because they remind us that the world is bigger and stranger and more interesting than we can possibly imagine. They matter because they show us that life finds ways to survive and thrive in all sorts of unexpected forms. They matter because they prove that things change, that nothing lasts forever, and that's not necessarily sad, it's just how the universe works. And they matter because, despite being dead for millions of years, they can still surprise us, still teach us things, and still make us stop and think about what it means to be alive on a planet that's constantly changing.
So yes, dinosaurs are cool. But they're also so much more than that. They're a window into deep time, a lesson in evolution, a reminder of how much we don't know, and proof that reality is often more interesting than anything we could make up. They're not movie monsters. They're not theme park attractions. They're not even really the terrible lizards that their name suggests. They're animals, just like the animals we see today, doing their best to survive in a world that didn't always make it easy.
And now that we've cleared up what dinosaurs aren't, let's spend the rest of this book finding out what they actually were.
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Chapter 1: A Very Long Time Ago: The Age of Dinosaurs Explained

Right, let's talk about time. Not the sort of time that you measure with a watch, or the sort that drags on forever when you're waiting for your birthday, but really, properly deep time. The kind of time that makes your brain hurt a bit when you try to think about it. Because if you're going to understand dinosaurs at all, you need to understand just how mind-bogglingly long ago they lived, and more importantly, how mind-bogglingly long they existed for. 
When we say dinosaurs lived millions of years ago, we're not just throwing around big numbers to sound impressive. We're talking about actual millions of years. Sixty-six million years have passed since the last non-bird dinosaurs died out. That's sixty-six million trips around the sun. Sixty-six million summers and winters. If you tried to count to sixty-six million, counting one number per second without stopping to eat or sleep or do anything else, it would take you just over two years. And that's just the gap between now and when they went extinct. The dinosaurs themselves existed for about 165 million years before that. The entire span of time from the first dinosaurs to the last non-bird dinosaurs is so enormous that it makes the gap between us and them look almost small by comparison.
Let's put this in perspective. Humans, as a species, have been around for maybe three hundred thousand years. That sounds like quite a long time until you compare it to 165 million years. If the entire age of dinosaurs was one year long, humans would have existed for about sixteen hours of that year. Written history, everything from the first cuneiform tablets to the internet, covers perhaps five thousand years. If the age of dinosaurs was one year, all of written history would last about half an hour. The Roman Empire? Two minutes. Your entire lifetime so far? A fraction of a second. This is the scale we're dealing with. Dinosaurs didn't just pop up, have a quick run around, and then vanish. They were the dominant large animals on land for a period of time so vast that calling it "a very long time" doesn't even begin to cover it.
Now, here's where it gets interesting. Those 165 million years weren't all the same. The world changed dramatically during that time. Continents moved. Climates shifted. Seas rose and fell. New plants evolved. The dinosaurs that lived at the beginning of that period inhabited a completely different world from the ones that lived at the end. And this is why scientists divide the age of dinosaurs into three distinct periods: the Triassic, the Jurassic, and the Cretaceous. These aren't just arbitrary divisions. They represent genuinely different chapters in Earth's history, with different conditions, different environments, and different casts of characters.
The Triassic period came first, starting about 252 million years ago and ending about 201 million years ago. That's roughly fifty-one million years, which is itself an absurdly long time. At the start of the Triassic, there were no dinosaurs at all. None. Zero. Dinosaurs didn't exist yet. What did exist were the survivors of the biggest extinction event in Earth's history, the one that had happened right at the end of the Permian period. That extinction had wiped out about ninety per cent of all species on Earth, and the Triassic began in a world that was recovering from that catastrophe. It was hot. Very hot. Probably hotter than Earth has been at any other time when there were animals around. The continents were all stuck together in one enormous landmass called Pangaea, which meant that the middle of this supercontinent was a long, long way from the sea. No sea breezes, no moderating ocean currents, just baking desert and scrubland that got viciously hot in the day and cold at night.
The animals that lived in the early Triassic were a strange bunch. There were early relatives of mammals, called synapsids, though they didn't look much like any mammal you'd recognise today. There were various reptile groups, including the ancestors of crocodiles and the ancestors of dinosaurs, though again, you wouldn't necessarily recognise them as such. And there were amphibians, some of them quite large and rather alarming. But no dinosaurs. Not yet.
Dinosaurs appeared somewhere around the middle of the Triassic, probably about 230 to 235 million years ago, though the exact timing is still debated because fossils from that period are quite rare. The first dinosaurs were relatively small, maybe the size of a large dog at most, and they weren't particularly impressive compared to some of the other animals around at the time. They were bipedal, meaning they walked on two legs, and they were probably quite fast and agile. But they weren't dominant. They weren't even particularly common. They were just one group among many, trying to make a living in a hot, harsh world.
For most of the Triassic, dinosaurs remained relatively minor players. The dominant large animals were actually relatives of crocodiles, which might sound surprising until you remember that modern crocodiles are basically unchanged success stories that have been working the same basic body plan for hundreds of millions of years. These Triassic crocodile-relatives came in all shapes and sizes, including some that walked on two legs and some that were fast-running predators on land. From an evolutionary perspective, they looked like a much better bet than the dinosaurs.
Then, right at the end of the Triassic, about 201 million years ago, something happened. We're not entirely sure what, though it probably involved a lot of volcanic activity and climate disruption. Whatever it was, it caused another mass extinction event. Not as severe as the one at the end of the Permian, but severe enough. Many of the dominant groups of animals died out, including most of those successful crocodile-relatives. And in the ecological chaos that followed, dinosaurs suddenly found themselves with a lot of opportunities. They diversified. They got bigger. They spread out. And by the time the Jurassic period started, they
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