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To my parents, Satyalakshmi and Rama Prasad


My mother, whose expert dissection of a hibiscus flower, forever etched in my mind, instilled in me a curiosity for the unknown, and my father, who, by generously letting me play with his box of tools (filled with sharp and dangerous things [image: ]), eliminated from me a fear of the unknown.




Introduction


Ideas have a way of appearing out of nowhere, and then, after a while, settling quietly down in our lives while we give no more thought to them. Like say, eating a fully cooked meal, prepared with grains, pulses, vegetables on the side (as a salad, if you like, or a cooked preparation with cuisine-specific masalas), and maybe you’re eating this meal off a steel plate or a porcelain one, maybe you’re using a spoon and fork to do so… Maybe you want an ice cream after this meal. So you grab a jacket, head down to the ice-cream parlour, pick your flavour and pay for it.


Or you might want to call some friends over to play something. Maybe you like football or cricket, or board games, or maybe you like to chill with a book. Like this one you’re holding.


A lot of ideas have gone into making this possible, and I’m not just talking about the contents. I’m talking about the papers that were bound to make this book, the idea of binding papers together, the ink that was used to print these words, the idea of putting thoughts down in words, the idea of words… And about the store you got this book from, the idea of selling something, and receiving money in exchange… About the building you’re in right now, perhaps a bookstore, perhaps your home, the idea of a home, of the materials used to construct, of the principles of construction, architecture and design…


This book is about the very first ideas. Before there were houses, there was the idea that families could stay together as a unit, the idea of community, of villages or cities, of kingdoms or countries, of civilizations. Before there were stores and businesses, there was the idea that one could sell and buy, and use some form of money to do so. Before there were cars, someone had to invent the wheel, and before that, there was the need to do so.


Before there was ice cream, there was the discovery of dairy farming, of milk, and the domestication of cows. And before rice, came the idea of cultivation, agriculture, of harvesting a grain that could be cooked and eaten, and before that, the idea of cooking and preparing a meal. But before all of that, before any big human idea could be born, there was fire.


Fire – that powerful element that is as deadly as it is useful. If humans had not discovered fire and understood how to control it and stop and start it at will, there would be no cooking, no baking, no pottery, no weapons, no manufacturing, no industry… nothing that one might classify as a human ‘thing’.


In this book, we trace the origins of human ingenuity, and you could say pretty much all of it started with fire.
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Fire, Fire, Burning Bright


One million years ago, in a dark and damp cave somewhere on prehistoric earth


A group of hominins huddled together, taking shelter from the rain. They were not exactly humans – not Homo sapiens like you and me – but a slightly different species from whom we evolved.


The rain was particularly fierce that night. The group huddled closer and wondered if the sky was going to be split by the big flash of light. Soon enough it was. A second later, there was a booming sound that thudded in their hearts.


The rain stopped, but the light continued to fork across the sky. The hominins stared as the light from the sky reached the ground. It seemed as if the sun had come down to earth! A yellow blaze enveloped a tree and began to crackle and spread, swallowing up everything it touched. The hominins hopped and danced with a mixture of fear and excitement. They hooted and grunted and howled at this strange phenomenon. They were not using words (language hadn’t been invented yet) but communicated with sounds and gestures.


One young hominin, more curious than the rest, broke away from the group and began to run towards the blazing light. Those who saw her made warning noises, but she was too far to hear, or care.




Who/What Are Hominins?


Hominins are the ancestors of humans. Around seven million years ago, two evolutionary lines branched out from a common ancestor: the line of the great apes and the line of humans. Great apes evolved into gorillas, bonobos and chimpanzees. All the species that make up the human line are grouped as hominins. They include early human-like beings who walked on two legs and probably used tools. Some of the hominin species are Australopithecus afarensis, Homo habilis, Homo neanderthalensis, Homo erectus and Homo sapiens. The last one refers to us – modern humans – the only surviving species of hominins.





She kept running towards the glow, ignoring the rocks and spiky vegetation underfoot. She was used to all that, having explored the area many times before. But this yellow light was strange and new, and she would not stop until her curiosity was satisfied.


Meanwhile, in the cave, the rest of the hominins prepared to sleep. It was a freezing night, so they lay close to each other, hoping that the collective warmth of their bodies would be enough to keep them all alive till sunrise. As for the one who had run away, she would probably never return.


It really was cold that night. They wrapped their arms around each other, but the biting cold chilled them to the bone.


But then they heard something that sent a different sort of chill down their spine. It was a shuffling sound coming from outside the cave. Could it be a wild animal? They sprang up and shrank back against the walls of the cave, grabbing the sticks and stones that lay around.


With bated breath, they waited to see what sort of animal would enter.


A strange creature that shone like a small sun appeared before them. What could it be?


It did not attack them or make a sound, so they all moved in to take a closer look.


It was the girl who had run away! And in her hand was a branch that was glowing red at one end.
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She placed the branch slowly on the ground. The hominins were confused by it, but there was a warmth around it that was most welcome that night. It was not blazing or growing, so it must be safe.


They sat around the branch and stared at it, mesmerized.


One of them tried to touch the glowing red thing, but withdrew his hand quickly when he felt pain. It was not like the pain from a scratch or an animal bite or a bee sting – it was new, a pain he didn’t understand.


The glow then started to fade. The hominins did not know what to do. They could not pick it up; it would hurt them. They sighed. And the air that escaped their mouths brightened the glow! What did this mean? Would air from their mouths keep this thing alive? Carefully, they blew again. The glow became brighter! But in their enthusiasm, they blew too hard, and the glow dimmed again. Oh no! They had to keep it alive. By trial and error, they figured out the perfect speed and intensity with which to blow. At one point, a little blaze erupted from the embers. It seemed to grow tongues, dancing and licking, giving off so much heat that the hominins had to move away from it. They were now scared. Was it really a good thing? Or would it kill them all? It had certainly helped them survive the cold night.


A few adventurous hominins, including the little girl who had boldly carried the glowing branch back to them all, ventured out of the cave, towards the charred part of the forest. They explored the area, careful to avoid burns from the still-hot embers but eager to understand what fire did to other things. A charred rabbit carcass, for instance, smelled good and was carried back into the cave. The meat was easy to chew, and the taste wasn’t bad either, with half-cooked berries and fruits on the side!


As you probably know, a stomach full of tasty food has this way of leading us to some pretty good ideas. Read on to discover more about the earliest sparks that forged our identity as humankind.




How Does a Fire Start?


Three ingredients have to come together to start a fire: oxygen, fuel and a spark. Once the fire gets going, it will last as long as there is enough heat, oxygen and fuel. When one or more of these ingredients is no longer available, the fire dies.


Natural fires are usually started by lightning. Storm clouds contain particles of rain, ice or snow that are constantly colliding with each other, building up static electricity. Ions start jumping all over the place, charging the air negatively. This results in an ‘imbalance’, and so the electrons need to flow until they find positively charged particles to restore balance. The earth and objects like building spires and trees become positively charged. The electrons flow down in a streak of electricity – this is lightning.


Lightning is extremely hot. In a flash, it can reach temperatures five times hotter than the surface of the sun. When this strikes the earth, the vegetation acts as a fuel source and catches fire. Even if it had been raining earlier, the extreme heat simply vaporizes the water.


How, when and why humans thought of replicating this is a mystery. It is one thing to carry a burning ember back to a cave and keep it going, but how did anyone create a fire from scratch?


It took more than a scratch, actually. It took several strikes. It so happens that stones of the flint or pyrite variety when struck together emit sparks. Flint is a type of quartz, an extremely hard rock (almost as hard as diamond), and pyrite contains iron and sulphur. When struck together, tiny flecks of pyrite fly into the air. Because of their chemical composition, these flecks ignite spontaneously on contact with oxygen. And we have a spark! If these sparks fall on something flammable, such as dry leaves or bark, you get a fire.







Fire of Ages


Exactly how long ago humans learnt this trick is still under investigation. From archaeological findings, we know for sure that it was definitely not later than 2,30,000 years ago, and it could well be as early as 1.5 million years ago.


What is clear, however, is that the discovery of fire sparked a plethora of ideas that defined humankind.


One of the earliest ideas had to do with the very stone that was used to start a fire: Stone Age tools made from flint show signs of being treated with fire. Why? When a stone is heated to high temperatures, it flakes well, making it easier to fashion into a sharp-edged blade. Archaeologists have found different types of heat-treated hunting tools such as spear tips, arrow heads, blades of hand axes and projectiles. These tools completely changed the course of human history, marking the beginning of the idea that humans could control their environment.
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How Do We Know All This?


What you just read is a story pieced together with science, history and a bit of imagination. Ancient sites of human habitation in different parts of the world have remains of bones, charred earth, tools and other things that our ancestors left behind. Scientists study these remains to understand human history.


But how do they know how old these remains are?


One of the most reliable methods of figuring out the age of ancient things is radioactive dating.


Radioactivity is the process by which certain elements (like uranium, potassium and rhenium) emit radiation and transform into other elements (like lead, argon and osmium respectively).


Now here’s the interesting bit – every radioactive element has a property known as ‘half-life’, which is the number of years for half of the original element to turn into a new element.


For example, uranium-238 has a half-life of 4.47 billion years. This means that if you have a sample of uranium-238 with you, in 4.47 billion years, half of the atoms in the sample will turn into lead-206. And in the next 4.7 billion years, half of the remaining atoms of uranium-238 will turn into lead-206. And in the next 4.7 billion years, half of the remaining uranium-238 will… you get the idea.


So how is this useful for determining the age of things?


You can measure the number of atoms of the original radioactive material (say uranium-238) and the number of atoms of the transformed material (lead-206), and then, with a bit of clever maths, you can calculate the time it would have taken for this transformation to happen.


At the simplest instance, half of your sample could consist of uranium-238 and the other half of lead-206, which means that the sample you hold is 4.47 billion years old.


If a quarter of all atoms are uranium-238 and the rest are lead-206, you know that two half-lives have passed, so the sample must be 8.94 billion years old.


If the amount of uranium-238 is a little more than quarter but less than half, you can confidently say that the age of the sample is between 4.47 and 8.94 billion years old.
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From Wanderers to Settlers


Humans were nomads for the longest time. They would form small groups of 10 or 12 adults and their children. These groups moved from place to place, hunting wild animals and gathering fruits and berries. Their diet consisted of meat, fruits, nuts, roots and, perhaps, insects. They stayed in one place as long as it offered enough to eat, and as long as there were no predators around. If the place proved too difficult to survive in, they would just move on.


We call them hunter-gatherers.


They lived in caves or other temporary shelters. Archaeologists have found a cave in the Gesher Benot Ya’aqov province of Israel containing evidence of human habitation that is almost 8,00,000 years old. There are remains of more than 55 different kinds of edible vegetation. This means that these hunter-gatherers had studied plant life extensively and knew what was edible and what was not.


At some point, they came to understand how plants grow. They figured out that a seed sprouts under the right conditions and, when put into soil and watered, grows into a plant. They began doing this over large patches of ground. This was the first instance of agriculture. All this happened sometime between 23,000 and 12,000 years ago.


At around the same time, they started building more permanent residences, because if your food grows on a patch of land near your dwelling, it makes sense to stay there. They also learnt to domesticate animals. Smaller and more submissive animals were easy to domesticate, and they were used for protection, hunting, labour and food.


And then there was fire. We always come back to fire.


Fire made it possible to cook food. Along with making meat and roots easier to chew, it also made accessible a whole new set of plants that humans were unable to eat before the idea of cooking emerged. Take potatoes, for instance. You can’t eat them raw. But once cooked (or fried), you can’t stop eating them! The same goes for grains and legumes. Our non-cooking ancestors would think us daft for including those hard, stone-like pulses in an essential diet. But cooking makes them softer and easier to digest. Today, we take it for granted that preparing a meal involves cooking. However, our ancestors would have followed a recipe of this sort:




A Non-Cooking Ancestor’s Recipe


Cook time: Zero minutes.


Prep time: Anywhere between 30 minutes and several days, depending on how good a hunter you are.


Ingredients: Lean meat, fish, insects, larvae, seeds, berries, fruits, nuts, roots, eggs, honey.


Method: Pick it up, clean (optional) and eat it.





Our non-cooking ancestors would also be surprised by our love for milk and other dairy products, as they were most likely lactose intolerant. They would probably nod approvingly at our choice of fruit, but their larger sizes (compared to the wild varieties) would astonish them. Even now, if you happen to stumble upon wild apples or strawberries, you will find them to be much smaller in size than the ones in a market. And they taste different, too.


The idea of growing and cooking our food made a BIG difference in the course of human evolution.


For one thing, humans stopped being nomads. Since food was rooted in local land, they no longer had to forage deep inside forests. They started settling in places with fertile soil and access to water. This was the first step towards creating what we know as a society.




How Cultivation Led to Civilization


Step 1: Grow food.


Step 2: Stay put.


Step 3: Build houses.


Step 4: Make friends with neighbours.


Step 5: Become farmers and hunters.


Step 6: Call yourselves a tribe.


Step 7: Make rules for peaceful coexistence.


Step 8: Grow so much food that you can feed others.


Step 9: Have everyone do different things – make tools for the farmer, make weapons for the hunter.


Step 10: Grow prosperous, safeguard your property and defend your village.


Step 11: Become soldiers and leaders who decide the best way to protect the village.


Step 12: Become artists, artisans and traders in times of prosperity.


And this is how villages grow into towns, into cities, into countries... A culture evolves, and civilizations are formed. There are tribes and clansmen; villages and chieftains; kingdoms and kings; empires and emperors; countries and democratically elected leaders.
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