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			Week 41

			“If you reach down now, you’ll feel his little head. He’s got masses of hair!”

			All my muscles strain. My body has been working towards this moment for so long. Now, just as the sun is rising above the horizon again, comes the culmination of the last few hours’ effort and the last few months’ gradual construction of a little body within my own. Until last night I was a rational person with thoughts and opinions about how the birth would be. Now I’m an animal, acting on instinct.

			The person in me disappeared as the contractions grew in strength. They have gone from being a tickle in the small of my back to waves that wash right through me. I snarled at the midwife until she left me in the bathroom, doubled over the back of a chair in the shower, the hot water washing away my pain. I’ve been gracious enough to let my partner give me the occasional sip of water, but I’m interested in neither talking nor hugs. My body is giving birth to a baby, and my brain’s just along for the ride.

			 

			
			

			I realised a few hours ago that tonight was the night. I was lying on the sofa watching TV when the practice contractions I had been having (these are pains that can happen throughout late pregnancy and help train the uterus) suddenly started to grow more intense. There was a cushion between my knees and a cup of tea on the coffee table, and the book I’d been intending to read lay discarded on the floor – yet another evening when I wouldn’t be able to concentrate on the words. Yet another evening like so many these past weeks. An evening I’d expected to involve little more than me trying not to move my pelvis too much, resting so I’d be able to walk the following day, feeling the movements of the foetus, and wondering when it would finally happen.

			The contractions got stronger and closer together, and it became more difficult to talk through them. We booked a taxi, thinking, since it was a Friday night, that it would be smart to get to the hospital before people started heading home from town and it got harder to find a cab. In the taxi it was like my brain had given up controlling my body, as though it no longer had the wherewithal to make me behave within the bounds of social norms. My groans came out through clenched teeth, and I had to shout my way through the next contraction. I was clinging to the hand-hold above the window on the back seat as the driver went faster and faster, probably scared I was going to give birth in his cab.

			We got to the hospital, and on the forecourt I had a contraction so strong I had to bend double before I was able to walk in. I was hanging off my partner, who supported me with one arm while he carried the bag with all our things in his other hand. In the lift I breathed my way up the levels. All I wanted was to get into the delivery room, to see if it was like the one I gave birth in last time, to familiarise myself with my surroundings, smell the bed linen and make sure everything was safe. My brain came back to life a little when I met the midwife; it was Torild, who I’d met before. I’d known she’d be on duty this evening, and that comforted me: I trusted her. My brain retreated again as I undressed. I didn’t have it in me to answer Torild’s question about how I saw the evening unfolding. All I wanted was to get in the shower, to feel the water running down my back, to dull the pain with warm streams of ancient sea.

			
			

			When the pains got so intense I was about to give up, when the warm water came to feel like a sticking plaster on an open fracture, I waddled over to the bed so the midwife could check how the birth was progressing. “Turn off the light,” was all I managed to say. Like an animal I needed to give birth in darkness, in safety; concealed from the predators out on the savanna. She stuck her fingers inside me, and my brain had to remind my body that she was a friend, a helper, not an attack on the birth or my cervix. “Eight centimetres,” I heard her say as I growled. She withdrew, giving me the security of her closeness while she let my body do its work. I could feel the sweat running down my chest, the rhythmic bracing of my muscles, my uterus pushing the baby further and further down with each contraction. I felt his head in the birth canal, how with each push he slipped first downwards and then back up a little. Two steps forward and one step back, a bit further each time. My body can handle this on its own; my mind is confident: it’s time for my uterus to do its job.
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			“Now, pant like a dog! Don’t push!” His head is out and he gives a little whimper, the only noise he’s capable of making while his lungs are compressed during his body’s transition from umbilical cord to air. We laugh a little, all of us, at this strange sound from a baby’s head with no body, halfway out of me. I see myself from the outside – the animal has retreated and now I can think and talk again. I’m almost done, my body knows the worst is over. I touch the damp hair. “Look, you’ll soon be able to hold him yourself. He’ll be out on the next contraction.” The midwife is speaking in a calm voice. My partner’s holding my hand. My body strains, I reach down. Then he’s there, on my stomach. He draws air into his lungs for the first time, and this hard, cold air he’s never encountered before hits his body simultaneously from the inside and the outside. His skin dries for the first time in his life as we wipe away the amniotic fluid that has encompassed and comforted him until now. The umbilical cord is still pumping blood into him, like a lifeline from the safety of the uterus. It will soon be cut, and our nine-month symbiosis will be replaced by a new phase.

			
			

			 

			He lies there, three and a half minutes – and 3.5 billion years – old. He’s the primordial soup, and he’s a completely new life that has never existed before. He can do nothing – the most helpless infant of any species – except recognise my voice, smell my milk and creep his way from my belly to my nipple.

			He lifts his enormous head, much too heavy for his little body, and stares at my face to imprint my features on his memory. He opens his mouth and encircles my nipple with the world’s strongest vacuum. He’s been inside me for nine months and I am finally released from my role as his place of residence, but that sucking latch makes it clear I’m not done yet – my body is still subject to his needs.

			
			

			I’m no longer the dwelling place of a little organism that’s given me side effects on a level with a serious parasite, like an alien lifeform sponging off my body.1 I have spent the past months vomiting, so sick I was given four different prescription anti-nausea drugs. My inner organs have been re-organised, my gut and bladder compressed to make space. My skin has been stretched as far from my spinal column as it would go, the pregnancy hormones have given me constipation and a need for hours of extra sleep. It’s been months since I could tie my own shoelaces, I’ve been forced to wear support stockings, and I’ve been munching antacids like nobody’s business to counteract the constant heartburn. In order to get my progeny out, my skeleton has begun to come apart, and with every step I’ve taken, the pain in my pelvis has got worse and worse. As this little organism has grown, my body has borne the brunt of my species’ mode of reproduction.

			 

			Imagine if I’d been able to simply lay an egg and get my partner to sit on it until it hatched? Or give birth to a baby so little I barely noticed the birth, keeping it in a pouch until it was big enough to face life? That said, at least I don’t have to do what the spotted hyena does: give birth through an elongated clitoris shaped like a penis that’s so narrow that 60 per cent of the pups of first-time mothers die. I’m not pregnant inside my skeleton, like I would be if I were a scorpion – forced to crawl around like an inflated balloon towards the end, its exoskeleton distended by the young inside its body. I don’t have to sit still on a nest until my young hatch, like the common eider. I don’t starve to death while guarding my eggs, like the octopus, and I don’t let my young eat me alive, like some spiders do.

			
			

			Right now, with my newborn baby lying on me, slowly creeping his way towards my nipple to take his first gulp of milk, it feels right. My body is high on all the hormones that set labour in motion and provided me with pain relief and are now making sure I fall in love with this shrivelled creature that’s come out of me. I’m high on the emotion of having managed to give birth to this cute little baby, and those nine long months seem worth it. But along the way there have been many times when I’ve wished I belonged to a different species, a different species with a different reproduction solution, any solution but the one that allowed a fertilised egg to embed itself in my tissue, and an embryo to control my blood and take over my body.

			 

			All the organisms that came into this world at the very same time as my baby – all the parents who divided themselves, who released unfertilised eggs into the water so they might find the sperm themselves, who saw a little head sticking up out of an eggshell, felt their young squirming in the skin of their back or their vocal sac, or who forced their young out through a narrow birth canal – we’re all the furthest out on the tree of life, each on our own branch, but we all come from the same trunk, from that same primordial soup, those first living cells. And we’ve all survived long enough to produce offspring, whether we’re humans, amoebas, sea anemones, hyenas, eiders or kangaroos. On the way to this point, the organisms that came before us changed little by little, each in their own way, and at last here we all are, with an abundance of different methods for reproducing ourselves. This is the story of a few of all the fantastic ways we do it.

		

	
		
			
			

			Week 1

			I got a notification telling me it was about to happen. An app sent me a friendly reminder that a 40–50-million-year-old trait2 is about to be acted out once again inside my body. But I swipe it away, I can’t be bothered to think about my period, and so it is that I wake to blood on my sheets. I don’t want blood – it’s a clear signal it hasn’t happened this month either. I want to have a baby, and that calls for bodily fluids of a different kind. It means mucus, sperm, thick uterine linings, hormonal changes and a swelling tummy. Planning, fucking, waiting.

			 

			It’s much easier for some. The clonal plumose anemone (Metridium senile) looks like a plant but is more closely related to us. It has taken up residence on the post of a jetty – shallow enough that you can see it if you lie with your head poking over the edge, looking down into the water on a warm summer’s day.3 It consists of a long, round body with a large number of tentacles on top, and looks rather like a white anemone flower with a thick, rust-coloured stalk. The plumose anemone – an animal that belongs to the class Anthozoa and is a common sight along the whole coast of Norway – can quite simply grow itself a little genetically identical offspring, like a small lump on the side of its own body. And why not, since it’s just standing there sifting the water through its tentacles for food? A bud grows out from the body, a baby sea anemone, which, when it’s big enough, with a body and tentacles and a tiny mouth in the middle (the plumose anemone doesn’t consist of much more), breaks loose and begins its own life.4
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			Does the anemone notice that a little one is growing out of its body? Has it actively decided that the time is right for it to reproduce? Does it get tired? Does its stalk ache? Keeping one’s offspring inside one’s body, in that specialised organ, the uterus, is not the only way of doing it. Parents grow and keep their young in their mouths, between their legs, in a large cavity inside their bodies that is also used to digest food, in little cavities in their backs, in fertilised eggs in a guarded nest, directly on their bodies like the sea anemone, or in some cases they simply release their eggs and sperm and let it happen. My method, with a uterus, placenta, and the intimate exchange of resources over many months, is, as we will see, a fairly new invention,5 but life on earth has been reproducing itself since it first developed, more than 3.5 billion years ago.

			
			

			 

			There’s such infinite variation in how different species pass on their genes, producing generation after generation. Before I’ve even properly begun my journey, the single-cell bacteria Escherichia coli is already done. Some variants of E. coli can produce poisons that make us very sick if they get inside us, but it is, in fact, normally present in our guts. When the E. coli bacterium has a good habitat with good access to nutrients, as in the human gut, it gets ready to copy itself. The process is called binary fission, and it begins with the bacterium copying its DNA. Once there are two full copies of its genes, the two lengths of DNA move to opposite ends of the cell. The rod-shaped bacterium grows longer and longer, until suddenly, the cell wall joins in the middle. It splits into two halves, which move apart, and in the space of twenty minutes, one bacterial cell has become two. I will take forty weeks. Making a human is a little more complex than making an E. coli bacterium. But by the time I’ve given birth, that one E. coli cell could theoretically have become the progenitor of more bacteria than there are atoms in the universe, given sufficient habitats and enough food.6 You could well ask who has the more successful strategy.

			 

			
			

			But today I’m not splitting in two, I’m bleeding on my sheets. For the last three weeks, my uterus has been enthusiastically laying down a lining of mucous membrane, and the blood stain is the product of that. A mature egg has been flung out of my ovary, along my uterine tube towards my uterus. It tried to embed itself there, but either no sperm cell came along to fuse with it and give it the chromosomal structure that would allow it to do so, or else the fertilised egg and my uterus didn’t cooperate. When I bleed, it’s because the egg hasn’t attached to the endometrium built up by the uterine wall, and the uterus throws away its last few weeks’ work. The egg and the endometrium are flushed out; the baby and the placenta – that 140-million-year-old organ, relatively new in evolutionary terms, that would have facilitated the exchange of nutrients between the baby and me – are not created. The uterus, approximately eight centimetres long in my case, then prepares itself to once again receive an egg.

			My blood runs down my legs in the shower. Well, at least I won’t have to drag around a baby half-grown out of my hip like the sea anemone, even if I would have liked my belly to have a little bulge. The blood creates intricate patterns on the tiles at my feet before it’s washed down the drain. My unfertilised egg and the endometrium that would have formed a protective layer around the growing embryo flow out into the sewers, into the sea. Perhaps some sea creature will be able to make use of the nutrients in the egg and blood. My body doesn’t want them.

			 

			The coral Lophelia pertusa lives deep, deep down in the waters of one of the world’s largest cold-water coral reefs, near Røst, off the Lofoten Islands of northern Norway. When it procreates, there is no uterus involved. It releases its eggs straight into the sea, shooting out the eggs like a volcano spewing lava, and if we were down on the reef right now, we would have seen them spreading through the water. The males release sperm, which mix with the eggs.7 How are they able to coordinate the simultaneous release of eggs and sperm? Is the female coral anxious to know whether her eggs get fertilised? Is she sore and bloated as they pass out of her body?

			
			

			 

			I wipe myself clean and look for a sanitary towel. There are only a few of us, of all the species on earth, that menstruate. But isn’t it an enormous waste of resources to bleed out this layer of mucous membrane every month? I dig out my iron tablets. Important elements of the blood running out must be replenished.

			 

			As I bleed, the large, colourful cichlid fish Ctenochromis horei prepares to lay its eggs in a nest on the bed of the lake it lives in. It has found a sandy spot between the rocks and patches of mud on the bottom of Lake Tanganyika, the large body of fresh water that separates Tanzania and the Democratic Republic of the Congo and is probably the deepest lake in the world. The male Ctenochromis horei is multicoloured. He has yellow and black markings on his head, red spots on a silver-grey background along his sides, often interspersed with a little pale blue. The female, who is shorter than the male’s fifteen to twenty centimetres, is not as colourful, but still interesting enough to look at that experimental aquarists often keep them. Here, in the lake, in freedom, the male has painstakingly moved sand and stones until he’s happy with his nest, a hollow in the sandy lake bed surrounded by green plants that sway in the calm, blue-green waters. It won’t be used for long, only for the mating dance: almost as soon as the eggs are deposited, they’ll be rerouted to their hatching place. The male starts dancing in front of the female, and at once his colours become brighter.8 She dances with him and lays a few eggs at a time in the nest. As she does so, he sprays them with sperm, but she doesn’t leave it up to his aim to determine whether or not they get fertilised. She immediately picks up the eggs and the sperm using her mouth, where they will be better protected from the water currents and can mix more easily. Her plan is to hold these eggs in her mouth for the next week, until they hatch. There are few fish species with internal fertilisation and incubation, and this species is trying to compensate by using the mouth as a uterus. They are mouthbrooders, using their oral cavities to ensure the eggs don’t get eaten by others, something that could easily happen in the densely populated lake they inhabit.

			
			

			And indeed, there’s something lurking nearby that would dearly love to eat the eggs, but that’s not the only thing it’s after when it interrupts the mating and fertilisation dance of the cichlids. While the cichlid couple are cavorting, a cuckoo catfish (Synodontis multipunctatus) couple swim onto the scene. They too want to lay their eggs in the nest.9

			These pale-yellow fish with black spots are smaller than the cichlids they are now making a beeline for. They have long feelers on their faces that look almost like moustaches, and with their flat undersides, they’re clearly adapted to swimming close to the bottom, finding food between rocks and grains of sand. They will happily eat a cichlid egg or two, but they’re also seeking a lodging for their own eggs.

			
			

			 

			The cuckoo catfish do the same as the mouth-hatching cichlids: they lay eggs and spray sperm into the nest the male cichlid has made, stopping to sample a few of the nest-builders’ eggs into the bargain. The cichlids are visibly distressed. They try to chase the cuckoo catfish away, and at the same time, the female rushes to gather all her eggs into her mouth. And now it’s easy to see why this catfish is named after the cuckoo. Without noticing it, the cichlid has picked up a few of the cuckoo catfish’s eggs too. Now it won’t be her own offspring she harbours: unbeknownst to her, in a few days a bloodbath will take place inside her. For now, the cichlid female conceals herself to incubate the eggs in her mouth, while the cuckoo catfish couple swim off on the hunt for more food and more cichlids to parasitise.

			 

			Just as Ctenochromis horei uses its mouth both as an incubation chamber and for eating, my uterus has other functions beside housing a foetus. Its primary job is to protect me. Before we had access to elective abortions, paid parental leave and nurseries, the body developed a defence mechanism against us having children we didn’t have the capacity to raise. Whereas a bird can leave its nest and its unhatched eggs if it doesn’t think they will survive, we have the thick endometrium of the uterus – it protects us against non-viable embryos. It’s less resource-intensive to build up the uterine wall only to break it down, than it is to be the stronghold of a foetus for nine months.

			
			

			As the walls are falling, we eat breakfast. It’s a little more than three years since I gave birth for the first time, and the product of this life-changing event spills milk on the table just as she’s insisting she can manage by herself. Her dad cleans up, the dog helps with the drips that fall to the floor. The reproductive labour continues for many years after the birth. Our mornings now have an established routine. I’m woken, a little earlier that I would like to be, by the tousled head of a child. As the city around us is gradually waking up, I’ve already tricked the three-year-old into putting on enough warm clothes for a whole day at nursery without a fight, taken the dog out for a quick leg stretch in the back yard, drunk a coffee and perhaps even managed to glance at the paper, not to mention eating breakfast, mopping up spills, averting tantrums and stressing over whether we’ll be able to get out of the door on time for once, leaving the kitchen in complete disarray knowing full well we’ll suffer the consequences in eight hours, and feeling the muscle cells in my uterus clench to push out the blood.

			 

			Menstruation is not particularly practical. It hasn’t arisen because it’s an advantageous trait, like the opposable thumbs that give us the ability to grip. We don’t even know quite why we menstruate, but there are several hypotheses. One is that menstruation is a side effect of the uterus’s preparations for the arrival of the egg – like a kind of defence mechanism against an invasive embryo we don’t have the resources to support right now.10 After all, it’s not all joy and symbiosis when a fertilised egg attaches to the uterus and grows into a fully formed child. Throughout history, work, starvation, epidemics and existing children have demanded much of those who have uteruses. The body doesn’t always have the surplus energy and resources needed to support a growing foetus. The embryo wants to grow as big and strong as possible; it wants everything it can get, but there’s no certainty the body wants to give it everything it requires. This hypothesis is called the maternal–foetal conflict. We’ll soon see why.

			
			

			Another hypothesis about why we menstruate and why the uterus prepares itself for the egg’s arrival, is that these preparations enable the body to ensure the fertilised egg is viable. If cell division has occurred correctly in the egg and sperm cells, and they have joined properly, the little clump of cells will be dividing flat out to create a new human. It now has to prove its worth by burrowing into the thick lining the uterus has built up to receive it. If it passes this test of strength, perhaps it is also strong enough to become a baby that can live outside the uterus. There’s much that can go wrong in the egg’s fragile beginnings. Up to a fifth of all known pregnancies lead to miscarriage, but the number of fertilised eggs that fail to become viable foetuses could be up to 50 per cent11 – because many don’t know their egg has been fertilised, and therefore don’t realise that what seems like their normal period could actually be a miscarriage. It could be the case that the mucous membranes save the body from wasting huge amounts of energy constructing an embryo that is in some way unviable. Because if it’s not going to make it, it would be just as well to throw the baby out with the bathwater, so to speak.

			
			

			 

			I don’t ask my uterus if this month’s egg is worth holding on to, and I can’t weigh up the pros and cons before choosing to bleed or become pregnant. It’s the process of evolution that has made me, a few other apes, some bats and the little, long-snouted elephant shrew, creatures who bleed.12 So why are we the only mammals that have periods? A trait that has evolved several times on the tree of life is presumably advantageous for the species that exhibit it. The human embryo, and probably the embryos of the few other species that menstruate, is extremely invasive. It blasts its way in, rather than knocking sweetly; it demands control over our bodies and free access to nutrients. But this is not the case for all species.

			 

			On the way out of the door I hold my three-year-old’s hand. I have my bag on my back, and she has hers, bouncing along on the way to nursery. We hurry across our habitat, which stretches from the door of our building to the nursery, from the supermarket where we catch our food, all the way to my job in town. The sea anemone, meanwhile, has suctioned itself to a rock in the ocean. It doesn’t need to move, so growing a baby from the side of its body is no problem for it.

			 

			After just two days the cuckoo catfish eggs hatch inside the cichlid’s mouth. Her own eggs, which are also incubating in there, need a little longer. This is fatal for them, because the young cuckoo catfish are making good use of their time. At the very start, their own eggs provide them with a packed lunch – the yolk sac, probably best known to us as the nutritious yellow yolk in the egg of a hen. For the first few days after most fish have hatched, they live primarily off the nutrients the sac provides while they grow large enough to find food for themselves. So too the cuckoo catfish. But five days later, when the cichlid eggs finally hatch, the catfish are ready for more. They soon start eating the little cichlid babies, which the cichlid mother thought safe inside her mouth. In the end, only the catfish are left – the cichlid has fallen hook, line and sinker for a cuckoo that lays its eggs in others’ nests.13

			
			

			 

			Thousands of kilometres from this warm African lake, the emperor penguin (Aptenodytes forsteri) has finally reached its breeding ground in the middle of the Antarctic ice sheet. These penguins, the largest now living, are as tall as a human four-year-old, about a hundred and ten centimetres, but significantly heavier at thirty-five to forty kilos. The emperor penguin is the only penguin that lays eggs during the Antarctic winter. In order to reach a safe breeding ground where the ice will stay compact until the young are ready to head for the ocean, they have to travel a long way, up to two hundred kilometres. As with many other birds, they live in different places throughout the year, but penguins cannot fly and nor can they run: they have to waddle the whole way on their short legs, in long lines, one after the other.

			These black-and-white birds with large yellow patches on their throats now find their mates. They dance with one another, each copying the other’s movements, getting acquainted so they’ll be able to find one another again. It’s absolutely essential that they remember who the other is throughout their long incubation period, so that the female can find her way back to the male and the chick he’s now tasked with keeping warm until it hatches. She lays her egg, but in the biting cold things can quickly go wrong. She must get it up on her feet, into the protection of her feathers: it mustn’t get cold. She’s exhausted from producing the egg, which contains everything the chick will need, and now it’s the male’s turn to do his bit for the next generation. The egg is transferred carefully onto his feet without it falling on the ground, and he covers it with his feathers – it will lie right next to his skin in a featherless patch between his legs that perfectly encloses it. She’s done the first part of the job, and she now returns to the sea.14 15 He stays behind, and must stand quite still without dropping the egg throughout the cold winter. It seems like madness to lay eggs at the coldest time of year, and there’s a great danger he might let the egg fall in a moment of inattention. If that happens, the embryo will immediately die – the cold is brutal. However, winter is also a time when there are no predatory birds about: they’ve headed northwards, to warmer climes. And in two months’ time, when the eggs hatch and the chicks are ready to set off towards the edge of the ice, spring will have come, and with it, food. It takes a lot of effort, but it works.16

			
			

			 

			I wave goodbye to my three-year-old, who’s already busy in the sand pit, then I run home and grab my bike. I sail down the hills, through the city streets, and pull up outside my office. The summer holidays have just finished, and the mornings haven’t yet started getting cold, so I don’t need a jacket over my shirt. I text my partner while I wait for the lift, reassuring him that drop-off went well today. He’ll be the one doing pick-up – we take turns with caring duties, keeping each other updated in the meantime, thinking all the while about our child, constantly drawn back to the family unit. Is the penguin mother similarly worried about how her egg is doing while she’s away? Would she rather be there to watch over it? What is it that makes her stay away so long, and yet still come back?

		

	
		
			
			

			Week 2

			The flow of blood has dried up, my uterus is done ridding itself of blood and mucus. From the outside I seem completely normal, but within me, my uterus, ovaries and a little part of my brain called the pituitary gland are all hard at work pumping hormones out into my body. Like confetti over a stage, the hormones scatter through my blood stream. My body is doing everything it can to prepare for new life, because an egg is about to be released on its journey to the sperm, to my uterus, to life.

			I make dinner and we try to discuss what’s been happening in the news lately, to have the kind of adult conversations we used to have, but we soon give up as our three-year-old first requests, then demands, that we read the book she’s holding, down on the floor. When we finally sit at the table, she doesn’t want to eat; she wants to tell us about dinosaurs, about how a velociraptor had sharp claws, and about how she’s been arguing with someone at nursery over who gets to play with the toy triceratops. We’re not allowed to talk about grown-up things, we have to tell her what our favourite dinosaurs are and listen as she lists all hers.

			 

			
			

			At the same time, somewhere in North America, a Virginia opossum (Didelphis virginiana) has already been through a whole pregnancy. This white-faced, cat-sized mammal, with its long, hairless tail, is found across large parts of the USA. It climbs trees and roofs and tips over rubbish bins in search of food. It might look cute, carrying its gaggle of pint-sized young on its back – right up until it opens its mouth and screeches, baring its sharp teeth.

			Just twelve days ago the Virginia opossum mother was tempted by a male who caught her attention by making clicking sounds with his tongue. They mated: he stuck his bifurcated penis into the opening in her abdomen that’s used both for reproduction and urination, where the two parts each found one of her two vaginas, and the sperm swam up into each of her two separate uteruses, each of which has its own uterine tube. Afterwards, the two opossums went their separate ways, and she got on with her life alone. He’s no longer in the picture – she’ll finish the job herself. She starts by licking her fur to create a trail of spittle from her belly up to her pouch, to lead her young to her teats once they’re born.

			Her hairless, almost transparent young are no larger than a grain of rice, and already they must undertake the most important journey of their lives. They’re born quickly through a medial birth canal, a third passage formed between the two vaginas. There’s plenty of space in the birth canal and there’s no risk of shoulders getting stuck. The little rice-grain babies crawl up to the round hole that leads to their mother’s pouch, without any help from her, swimming through her fur using their front legs and temporary claws. These claws are made only for this journey, and afterwards they will fall off and be replaced by permanent nails. It all happens quickly – the babies reach the pouch in two to four minutes – but it’s a race to the finish. Inside the pouch there are thirteen nipples, and each little newborn opossum attaches to one as it arrives. On average, the opossum gives birth to sixteen young. Those who don’t find a nipple before they’ve all been taken will eventually fall out and die.17 There’s no neonatal ward, and some won’t make it.

			
			

			 

			In Australia the tiny little sea star Cryptasterina hystera is ready. She’s not going to carry her eggs around anymore, and nor will she carry her foetuses in a pouch. She is also a he – a hermaphrodite – and doesn’t do what most sea stars do, that is, release eggs and sperm into the water. Instead, Cryptasterina hystera deposits sperm into its own reproductive opening, the gonopore, fertilising the eggs internally. In the ovotestis, a mix of ovary and testicle that produces both sperm cells and eggs, the eggs grow and divide, becoming larvae that swim around inside, before they are born as tiny sea stars after approximately two weeks.18 19 Cryptasterina hystera is probably a new species in evolutionary terms, as young as six thousand years old,20 making it a great example of how the development of foetuses inside the body has evolved multiple times throughout history, and will continue to do so. It’s not something only we mammals do.

			 

			At long last the three-year-old eats a broccoli stalk and a few pasta twists, muttering on about dinosaurs all the while. Her voice is a continuous soundtrack to our attempts at conversation – sometimes in the background, sometimes so loud and insistent we hear nothing else. She tells us the toy triceratops at nursery is the mummy, because it’s the biggest, and all the other animals are its babies, because they’re little: the lion and the sheep and the velociraptor are all the triceratops’s babies. She pushes back her chair, runs out into the living room, shouting that we have to come, demanding our care and attention, taking the lead role in our little family, the reproductive unit we’ve chosen to become. She calls again: she wants to build a train track.

			
			

			 

			Did the corners of the Virginia opossum mum’s mouth twitch slyly at those clicking sounds? Did she have butterflies in her stomach when she saw him? Did she feel a desire to mate, or was it just instinct that made her put her tail to one side so the deed could be done? As humans, we know that sex can be enjoyable. In contrast to many other animals, we have sex both when we can get pregnant and when we can’t. But we’re not the only ones who do so. Bonobo apes (Pan paniscus) use sex for conflict resolution and to strengthen social bonds within the troop.21 They probably wouldn’t if they didn’t find it pleasurable. Female dolphins (Delphinidae) stroke one another’s clitorises, and they have sex even when they’re not fertile.22 Genes want to be spread and sexual urges ensure that they are – but in a surprising number of us, sex is not only something that occurs when it can produce offspring. The Virginia opossum did it voluntarily, she was on heat, she invited him in. If she hadn’t wanted it, she would have run away rather than following the clicking sounds. She would simply have gone elsewhere.

			
			

			 

			It’s not my turn to do bedtime today, and after taking the dog out for a walk, I lie down on the sofa while they’re quarrelling over pyjamas and teeth-brushing and how many books they’re going to read. We’ve chosen each other, built a nest together, our apartment is our base in the world. Now we want to grow our family by one, we want more wakeful nights and more quarrels as to who’s going to brush whose teeth, more childish kisses full of love and snot.

			 

			The bed bug (Cimex lectularius) cannot choose; she can’t run away. These red-brown, five-to-six-millimetre-long insects live in human nests – in our houses – and feed on our blood. They bite us in the night while we sleep, before creeping back through cracks in our walls, beds and sofas.23 But they don’t only bite us. The males bite the females to spread their sperm. The male bed bug has a hard, needle-shaped organ that it uses to transfer sperm. It doesn’t do it in the flirtatious, agreeable way other kinds of insects might. The male hoverfly (Syrphidae) courts the female by hovering completely still in the air above her,24 and some male springtails (Collembola) dance in front of the female, bumping their heads against her until she accepts (or is so charmed that she wants) the sperm he neatly places on the leaf alongside her for her to pick up.25

			 

			When at last the three-year-old has fallen asleep, we watch a film together, sitting close together on the sofa. I hold his hand, stroking the hairs on his arm, slowly inviting the post-film outcome I’m hoping for.

			
			

			 

			The bed bug has no time to dance, build relationships, deposit sperm and wait patiently for the female to pick it up. Both the male and the female want to reproduce, and both want to decide how it happens. He’s in fierce competition with other males, and wants to make sure it’s his sperm that will fertilise the egg, that he will win the race. And she in turn wants to decide whose sperm will fertilise her precious eggs and when they will do so. She’s evolved sharp spikes in her genital opening to defend herself against importunate males and help her retain that choice. And yet evolution has given the bed bug male a trick to sneak around those spikes: he uses his hard penis needle to puncture the female’s exoskeleton. This enables him to bypass the stage of navigating the needle in between the spikes in her genital opening, something that could really injure him if she changed her mind during the process. He wants to spread his sperm, regardless of what she wants, and so he squirts them into her. They will find their own way through her body to the eggs they are to fertilise, regardless of what organ they’re squirted into.

			But there’s no evolution without co-evolution. The female has evolved a countermeasure: a thickening of the exoskeleton on her abdomen – the area generally punctured by the male – and within it, a pouch filled with immune cells that ensure she can rapidly heal her body after the male has subjected her to what scientists call “traumatic insemination”.26

			 

			
			

			For me, this time it’s both fun and serious. Even as I was menstruating last week, a little gland in my brain had started readying my body for a new egg, a new chance. The pituitary gland produces a hormone with the rather descriptive name FSH – follicle-stimulating hormone. The egg cells that have been stored in my ovaries ever since I myself was a foetus are surrounded by a layer of cells that can produce the hormone oestrogen. The egg cell and its covering of these cells is called a follicle. And when the pituitary gland produces a follicle-stimulating hormone, the follicles start to grow, and the more the follicles grow, the more oestrogen they produce.27 The oestrogen makes the mucous membranes that line my uterus grow, and so here we go again. Hormones are pulsing through my body, from my brain to my ovaries and from my ovaries to my uterus, and the mature egg is getting ready. Is this the egg that will meet a sperm cell, let it in and perhaps end up as a child?

			Suddenly the egg is released. Now it’s in free fall along the uterine tube towards my uterus, and it has approximately one day to meet a sperm cell.28 It’s now or never for this free-diving egg, and this time everything works in its favour. I have my male close at hand. We move from the sofa to the bed. The condoms are left in the darkness of the bedside table. The sperm cells swim for their lives and crash into the egg, which selects one candidate for admittance.

			 

			Deep in the ocean, ideally in tropical and sub-tropical waters at depths of more than five hundred metres, lives a female fish who has no need to cultivate coupledom once it’s been established. A relative of the broad-jawed monkfish, this deep-sea anglerfish, known as the triplewart seadevil (Cryptopsaras couesii), resembles nothing so much as a cross between a hairless Persian cat and a bulldozer with a fishing rod, thanks in part to the long growth sprouting from the top of its head. On the tip of this growth, which is a modified dorsal fin bone, there is a colony of bioluminescent bacteria that glow in the dark waters where the sunlight from the sea’s surface doesn’t reach. But the light is not there to help the triplewart seadevil find its way in the darkness, it’s there to lure in prey so she can gobble them up when they get close enough. Her mouth is vertical when closed, her front almost flat – she looks like she’s crashed into the side of a mountain. She’s between twenty and thirty centimetres in length, and on the side of her body, towards her tail, she has a little growth of around two centimetres. It could be a pimple, but it isn’t, it’s a 
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			male of the same species. He’s bound himself to her and he’ll never be free again. He found her when she reached sexual maturity several years ago. Back then he used his large eyes to find her, and she guided him with the bioluminescent bacteria that live not only on her fishing rod, but also on the underside of her body. He sank his teeth into her body and held on, and since then he’s gradually lost his eyes, which degenerated as his skin melded with hers. He is dependent on the nourishment he gets from her – he can no longer catch his own food. The only things about him that are still well-developed are his testicles. He’s reduced to being an add-on, a vestigial genital.29 He’s a parasite, just as my fertilised egg will become a parasite in my body. But where he was once free, before attaching himself for good to the female’s body, my egg will attach itself and be free again in nine months’ time.

			 

			The world’s largest living lizard, the Komodo dragon (Varanus komodoensis), is not only known for being so big it can swallow whole goats in one gulp. It has also surprised us by producing young entirely on its own. This two-and-a-half-metre-long animal, with its long, forked tongue, lives only on a few Indonesian islands. It can weigh up to a hundred kilos, and in addition to goats, eats pigs and deer, and even people who come too close, little suspecting this apparently docile, sleepy animal sunning itself in the sand, can suddenly explode in a flash of speed and ferocity.

			When she finds a partner, the female Komodo dragon will mate, then lay her eggs. But she has a trick, in case there are no males nearby. She can lay viable eggs that hatch and release little Komodo dragon babies without ever being fertilised by a male. She has no need of sperm to produce young, she manages it all on her own, through a process known as parthenogenesis. When an egg and a sperm cell fuse, they each contribute their own half of the chromosomes – the structures that contain our genes. In the vast majority of species, an egg cell that hasn’t been fertilised cannot develop into a live adult individual; we need the right number of chromosomes to function.30 When the Komodo dragon lays viable eggs without mating, she herself gives her eggs two copies of the chromosomes. This can happen either by the egg doubling its number of chromosomes or through two eggs fusing together.31 The result is a viable egg that has received all its genes from the mother. They’re still not clones, however: the heritable material has been reordered slightly, and all the eggs the Komodo dragon lays as a result of parthenogenesis are male.32 It’s smart for an island-dwelling species to be able to reproduce alone, for at least two reasons. A female who comes alone to a new island, if carried there by a storm, for example, can lay eggs and start a new colony with her own sons. And if all the males die in a period of food shortage – a likely scenario, given that they have larger bodies and therefore higher energy requirements than females – she can make new males herself, thereby creating someone to mate with.33

			
			

			 

			On an Indonesian island, between herds of grazing deer and idyllic sandy beaches fringed with palms, a Komodo dragon guards the eggs she laid two weeks ago. The hollow she has dug, which may be up to two metres deep, contains about twenty eggs, and for the next fourteen to fifteen weeks she’ll stay close to the nest, before suddenly leaving it, long before the eggs hatch around seven months after being laid.34 The little embryos inside the eggs take a long time to grow – their cells dividing, making forked tongues and feet with claws – but halfway through the brooding period, she stops guarding the nest. Perhaps her maternal instinct wanes after a while, perhaps she gets so emaciated that she leaves in search of food, perhaps there’s suddenly no danger of anyone eating the eggs because the rainy season is starting and there’s plenty of other sustenance to be found.

			
			

			 

			I lie in bed, listening to my partner doing the washing up in the kitchen. The bright August night is trying to find its way in through the dark curtains. I would never have wanted to go to bed so early before, but I know I’ll have to be up early tomorrow to provide food, warmth and care for my offspring, who still has no idea she’s going to be a big sister, that our little family is about to grow.

			 

			In Australia the brush-turkey (Alectura lathami), a black bird with a bald, bright red head, has also finished laying her eggs for the year. But she doesn’t need to watch over them. Though these big birds are called “brush-turkeys” in Australia, and look a little like regular turkeys, the two are not particularly closely related. Their tails are big like a turkey’s, but are flattened sideways, like a fan. The bird is a poor flyer, using its wings only to get up into trees at night, or to flee predators.

			Over the last few weeks, the brush-turkey has stayed close to her chosen male’s nest, which, to outsiders, looks like a rather large pile of leaves. They’ve mated, and she has laid several eggs on his mound, at the same time as several other females. His head has been a little redder lately, and the bright yellow wattle around his throat, like a misplaced coxcomb, has grown even larger. This may have impressed the ladies, but his nest is the thing he’s really proud of. It’s a great big mound that he has painstakingly built up from leaves, mud and other things he found on the ground. As with a compost heap, the mound heats up as the leaves begin to break down, and he ensures the temperature stays at a relatively constant 33°C. He roots around in his mound, adding new leaves, being careful to fill up any holes the females might make as they lay their eggs. When the female feels she has laid enough eggs in one male’s nest, she finds another male and lays eggs in his.35 She’s spreading her bets, rather than putting all her eggs in one basket. He takes over and ensures they stay warm enough. He’ll do this for seven weeks, but as soon as they hatch, the chicks will have to fend for themselves – they’ll get no instructions on how life should be lived, how nests are to be built, or where eggs are to be laid.36
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